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Introduction: The Visible Hand
The title of this book indicates its theme but not its focus or purpose. Its
purpose is to examine the changing processes of production and distribution in the United States and the ways in which they have been managed.
To achieve this end it focuses on the business enterprise that carried out
these processes. Because the large enterprise administered by salaried
managers replaced the small traditional family firm as the primary instrument for managing production and distribution, the book concentrates
specifically on the rise of modern business enterprise and its managers. It
is a history of a business institution and a business class.
The theme propounded here is that modern business enterprise took the
place of market mechanisms in coordinating the activities of the economy
and allocating its resources. In many sectors of the economy the visible
hand of management replaced what Adam Smith referred to as the
invisible hand of market forces. The market remained the generator of
demand for goods and services, but modern business enterprise took over
the functions of coordinating flows of goods through existing processes
of production and distribution, and of allocating funds and personnel for
future production and distribution. As modern business enterprise acquired functions hitherto carried out by the market, it became the most
powerful institution in the American economy and its managers the most
influential group of economic decision makers. The rise of modern
business enterprise in the United States, therefore, brought with it managerial capitalism.

Modern business enterprise defined

Modern business enterprise is easily defined. As figure I indicates,
it has two specific characteristics: it contains many distinct operating
units and it is managed by a hierarchy of salaried executives.
Each unit within the modern multiunit enterprise has its own adminI
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Figure I. The basic hierarchical structure of modern business enterprise (each box
represents an office)
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The Visible Hand
istrative office. Each is administered by a full-time salaried manager. Each
has its own set of books and accounts which can be audited separately
from those of the large enterprise. Each could theoretically operate as an
independent business enterprise.
In contrast, the traditional American business firm was a single-unit
business enterprise. In such an enterprise an individual or a small number
of owners operated a shop, factory, bank, or transportation line out of a
single office. Normally this type of firm handled only a single economic
function, dealt in a single product line, and operated in one geographic
area. Before the rise of the modern firm, the activities of one of these small,
personally owned and managed enterprises were coordinated and monitored by market and price mechanisms.
Modern enterprise, by bringing many units under its control, began to
operate in different locations, often carrying on different types of economic activities and handling different lines of goods and services. The
activities of these units and the transactions between them thus became
internalized. They became monitored and coordinated by salaried employees rather than market mechanisms.
Modern business enterprise, therefore, employs a hierarchy of middle
and top salaried managers to monitor and coordinate the work of the units
under its control. Such middle and top managers form an entirely new
class of businessmen. Some traditional single-unit enterprises employed
managers whose activities were similar to those of the lowest level managers in a modern business enterprise. Owners of plantations, mills, shops,
and banks hired salaried employees to administer or assist them in administering the unit. As the work within single operating units increased, these
managers employed subordinates-foremen, drivers, and mates-to supervise the work force. But as late as 1840 there were no middle managers in
the United States-that is, there were no managers who supervised the
work of other managers and in turn reported to senior executives who
themselves were salaried managers. At that time nearly all top managers
were owners; they were either partners or major stockholders in the
enterprise they managed.
The multiunit enterprise administered by a set of salaried middle and
top managers can then properly be termed modern. Such enterprises did
not exist in the United States in 1840. By World War I this type of firm
had become the dominant business institution in many sectors of the
American economy. By the middle of the twentieth century, these enterprises employed hundreds and even thousands of middle and top managers
who supervised the work of dozens and often hundreds of operating units
employing tens and often hundreds of thousands of workers. These enterprises were owned by tens or hundreds of thousands of shareholders and
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carried out billions of dollars of business annually. Even a relatively small
business enterprise operating in local or regional markets had its top and
middle managers. Rarely in the history of the world has an institution
grown to be so important and so pervasive in so short a period of time.
Describing and analyzing the rise of an institution and a class of such
immense historical and current significance provides a fascinating challenge to a historian of the American economy. Because this institution is
so easy to define and because it came into being so recently, the scholar has
little difficulty in answering the historian's special questions of when,
where, and how. He can record with precision at what dates, in what
areas, and in what ways the new institution first appeared and then
continued to grow. In so doing, he can document the rise of the new
subspecies of economic man-the salaried manager-and record the
development of practices and procedures that have become standard in
the management of American production and distribution. Once he has
answered the historical questions of when, where, and how, he can begin
to suggest the reasons whythis institution first appeared and then became
so powerful.
The challenge is particularly attractive because it has not yet been
taken up. For all its significance, the history of this institution has not been
told. Scholars have paid surprisingly little attention to its historical development. Before the 1930S economists only grudgingly acknowledged its
existence, and since then they have looked on large-scale business enterprise with deep suspicion. Much basic economic theory is still grounded
on the assumption that the processes of production and distribution are
managed, or at least should be managed, by small traditional enterprises
regulated by the invisible hand of the market. According to such theory,
perfect competition can only exist between such single-unit enterprises,
and such competition remains the most efficient way to coordinate
economic activities and allocate economic resources. The modern, multiunit enterprise, by its very act of administrative -coordination, brings
imperfect competition and misallocation of resources. Since many economists have for so long considered the modern business enterprise as an
aberration, and an evil one at that, few have taken the trouble to examine
its origins. For them the desire for monopoly power has provided an adequate causal explanation.
Until recently historians as well have concentrated little systematic
attention on the rise of modern business enterprise and the managerial
class that came to administer it. They have preferred to study individuals,
not institutions. In fact, few businessmen have appeared in general American histories except those who founded modern business enterprises.
Historians have been attracted by entrepreneurs, but they have rarely
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looked closely at the new institution these entrepreneurs created, at how it
was managed, what functions it carried out, and how the enterprise continued to compete and grow after the founders had left the scene. Instead
they have argued as to whether these founding fathers were robber barons
or industrial statesmen, that is, bad fellows or good fellows. Most historians, as distrustful as the economists about the enterprises these men
built, agreed that they were bad. These same historians, however, made
few value judgments either way about the new class of managers whose
actions were so influential in the continuing development of the American
economy.
In recent years economists and historians have increasingly turned their
attention to modern economic institutions. Economisrs such as Edward
S. Mason, A. D. H. Kaplan, John Kenneth Galbraith, Oliver E. Williamson, William J. Baumol, Robin L. Marris, Edith T. Penrose, Robert T.
Averitt, and R. Joseph Monsen, following the pioneering work of Adolph
A. Berle, Jr., and Gardiner C. Means, have studied the operations and
actions of modern business enterprise. They have not attempted, however,
to examine its historical development, nor has their work yet had a major
impact on economic theory. The firm remains essentially a unit of production, and the theory of the firm a theory of production.
Economists with a historical bent have only just begun to study
institutional change and its impact on industrial organization. Douglass C.
North has been the innovator here.' In his work with Lance E. Davis he
outlined a most useful theory of institutional change and applied it to
American economic growth. In his study with Robert Paul Thomas he
dernonsrrated how the changing industrial organization affected the rise
of the west. The works of North and his colleagues use this sweeping
panorama of history to test, buttress, and refine their theory. They have
not yet focused on a detailed analysis of the historical development of any
specific economic institution.
Historians of the American experience have also moved to the study
of institutions. Such scholars as Robert H. Wiebe, Morton Keller, Samuel
Hays, and Lee Benson have taken a close look at the changing nature of
political, social, and economic organizations. They have pioneered in
what one analyst of recent writing in American history has called the
"new institutionalism.l" Few historians, however, have tried to trace the
story of a single institution from its beginnings to its full growth. None
have written about the rise of modern business enterprise and the brand of
managerial capitalism that accompanied it.
This study is an attempt to fill that void by concentrating on a specific
rime period and a specific set of concerns. It centers on the years between
the I 840S and the I 92os-when the agrarian, rural econonlY of the United
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States became industrial and urban. These decades witnessed revolutionary changes in the processes of production and distribution in the United
States. Within this time period I examine the ways in which the units
carrying out these changing processes of production and distributionincluding transportation, communication, and finance-were admimstered and coordinated. I have not tried to describe the work done by the
labor force in these units or the organization and aspirations of the workers. Nor do I attempt to assess the impact of modern businessenterprise on
existing political and social arrangements. I deal with broad political,
demographic, and social developments only as they impinge directly on
the ways in which the enterprise carried out the processes of production
and distribution.

Some general propositions
This study is a history. It moves chronologically. It is filled with
details about men and events, about specific processes, policies, and
procedures, and about changing technologies and markets. It attempts to
carry out the historian's basic responsibility for setting the record straight.
That record, in turn, provides the basis for the generalizations presented.
The data have not been selected to test and validate hypotheses or
general theories. I hope that these facts may also be useful to scholars with
other questions and concerns other than those relevant to the generalizations presented here.
Before I enter the complexities of the historical experience, it seems
wise to outline a list of general propositions to make more precise the
primary concerns of the study. They give some indication at the outset
of the nature of modern business enterprise and suggest why the visible
hand of management replaced the invisible hand of market mechanisms.
I set these forth as a guide through the intricate history of interrelated
institutional changes that follows.
The first proposition is that modern multiunit business enterprise replaced small traditional enterprise when administrative coordination
permitted greater productivity, lower costs, and higher profits than
coordination by market mechanisms.
This proposition is derived directly from the definition of a modern
business enterprise. Such an enterprise came into being and continued to
grow by setting up or purchasing business units that were theoretically
able to ~perate as independent enterprises-in other words, by internaliz-
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ing the activities that had been or could be carried on by several business
units and the transactions that had been or could be carried on between
them.
Such an internalization gave the enlarged enterprise many advantages,"
By routinizing the transactions between units, the costs of these transactions were lowered. By linking the administration of producing units
with buying and distributing units, costs for information on markets and
sources of supply were reduced. Of much greater significance, the internalization of many units permitted the flow of goods from one unit to another to be administratively coordinated. More effective scheduling of
flows achieved a more intensive use of facilities and personnel employed in
the processes of production and distribution and so increased productivity
and reduced costs. In addition, administrative coordination provided a
more certain cash flow and more rapid payment for services rendered.
The savings resulting from such coordination were much greater than
those resulting from lower information and transactions costs.
The second proposition is simply that the advantages of internalizing
the activities of many business units within a single enterprise could not
be realized until a managerial hierarchy had been created.
Such advantages could be achieved only when a group of managers
had been assembled to carry out the functions formerly handled by price
and market mechanisms. Whereas the activities of single-unit traditional
enterprises were monitored and coordinated by market mechanisms, the
producing and distributing units within a modern business enterprise are
monitored and coordinated by middle managers. Top managers, in addition to evaluating and coordinating the work of middle managers, took
the place of the market in allocating resources for future production and
distribution. In order to carry out these functions, the managers had to
invent new practices and procedures which in time became standard
operating methods in managing American production and distribution.
Thus the existence of a managerial hierarchy is a defining characteristic
of the modern business enterprise. A multiunit enterprise without such
managers remains little more than a federation of autonomous offices.
Sucli federations were formed to control competition between units or to
assure enterprises of sources of raw materials or outlets for finished goods
and services. The owners and managers of the autonomous units agreed on
common buying, pricing, production, and marketing policies. If there
were no managers, these policies were determined and enforced by
legislative and judicial rather than administrative means. Such federations
were often able to bring small reductions in information and transactions
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costs, but they could not lower costs through increased productivity.
They could not provide the administrative coordination that became the
central function of modern business enterprise.
The third proposition is that modern business enterprise appeared for
the first time in history when the volume of economic activities reached a
level that made administrative coordination more efficient and more
profitable than market coordination.
Such an increase in volume of activity came with new technology and
expanding markets. New technology made possible an unprecedented
output and movement of goods. Enlarged markets were essential to
absorb such output. Therefore modern business enterprise first appeared,
grew, and continued to flourish in those sectors and industries characterized by new and advancing technology and by expanding markets.
Conversely in those sectors and industries where technology did not bring
a sharp increase in output and where markets remained small and specialized, administrative coordination was rarely more profitable than market
coordination. In those areas modern business enterprise was late in appearing and slow in spreading.
The fourth proposition is that once a managerial hierarchy had been
formed and had successfully carried out its function of administrative
coordination, the hierarchy itself became a source of permanence, power,
and continued growth.
In Werner Sombart's phrase, the modern business enterprise took on
"a life of its own.?' Traditional enterprises were normally short-lived.
They were almost always partnerships which were reconstituted or disbanded at the death o~ retirement of a partner. If a son carried on the
father's business, he found new partners. Often the partnership was
disbanded when one 'partner decided he wanted to work with another
businessman. On the other hand, the hierarchies that came to manage the
new multiunit enterprises had a permanence beyond that of any individual
or group of individuals who worked in them. When a manager died,
retired, was promoted, or left an office, another was ready and trained to
take his place. Men came and went. The institution and its offices
remained.
The fifth proposition is that the careers of the salaried managers who
directed these hierarchies became increasingly technical and professional.
In these new business bureaucracies, as in other administrative hierarchies requiring specialized skills, selection and promotion became increasingly based on training, experience, and performance rather than on
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family relationship or money. With the coming of modern business
enterprise, the businessman, for the first time, could conceive of a lifetime
career involving a climb up the hierarchical ladder. In such enterprises,
managerial training became increasingly longer and more formalized.
Managers carrying out similar activities in different enterprises often had
the same type of training and attended the same types of schools. They
read the same journals and joined the same associations. They had an
approach to their work that was closer to that of lawyers, doctors, and
ministers than that of the owners and managers of small traditional business enterprises.
The sixth proposition is that as the multiunit business enterprise grew
in size and diversity and as its managers became more professional, the
management of the enterprise became separated from its ownership.
The rise of modern business enterprise brought a new definition of
the relationship between ownership and management and therefore a new
type of capitalism to the American economy. Before the appearance of
the multiunit firm, owners managed and managers owned. Even when
partnerships began to incorporate, their capital stock stayed in the hands
of a few individuals or families. These corporations remained single-unit
enterprises which rarely hired more than two or three managers. The
traditio~al capitalist firm can, therefore, be properly termed a personal
enterprIse.
From its very beginning, however, modern business enterprise required
more managers than a family or its associates could provide. In some firms
the entrepreneur and his close associates (and their families) who built
the enterprise continued to hold the majority of stock. They maintained a
close personal relationship with their managers, and they retained a major
say in top management decisions, particularly those concerning financial
policies, allocation of resources, and the selection of senior managers. Such
a modern business enterprise may be termed an entrepreneurial or family
one, and an economy or sectors of an economy dominated by such firms
may be considered a system of entrepreneurial or family capitalism.
Where the creation and growth of an enterprise required large sums of
outside capital, the relationship between ownership and management
differed. The financial institutions providing the funds normally placed
part-time representatives on the firm's board. In such enterprises, salaried
managers had to share top management decisions, particularly those
involving the raising and spending of large sums of capital, with representatives of banks and other financial institutions. An economy or sector
controlled by such firms has often been termed one of financial capitalism.
In many modern business enterprises neither bankers nor families were
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in control. Ownership became widely scattered. The stockholders did
not have the influence, knowledge, experience, or commitment to take
part in the high command. Salaried managers determined long-term policy
as well as managing short-term operating activities. They dominated top
as well as lower and middle management. Such an enterprise controlled
by its managers can properly be identified as managerial, and a system
dominated by such firms is called managerial capitalism.
As family- and financier-controlled enterprises grew in size and age
they became managerial. Unless the owners or representatives of financial
houses became full-time career managers within the enterprise itself, they
did not have the information, the time, or the experience to playa dominant role in top-level decisions. As members of the boards of directors
they did hold veto power. They could say no, and they could replace
the senior managers with other career managers; but they were rarely in
a position to propose positive alternative solutions. In time, the part-time
owners and financiers on the board normally looked on the enterprise in
the same way as did ordinary stockholders. It became a source of income
and not a business to be managed. Of necessity, they left current operations and future plans to the career administrators. In many industries and
sectors of the American economy, managerial capitalism soon replaced
family or financial capitalism.
The seventh proposition is that in making administrative decisions,
career managers preferred policies that favored the long-term stability
and growth of their enterprises to those that maximized current profits.
For salaried managers the continuing existence of their enterprises was
essential to their lifetime careers. Their primary goal was to assure continuing use of and therefore continuing flow of material to their facilities.
They were far more willing than were the owners (the stockholders) to
reduce or even forego current dividends in order to maintain the longterm viability of their organizations. They sought to protect their sources
of supplies and their outlets. They took on new products and services in
order to make more complete use of existing facilities and personnel. Such
expansion, in turn, led to the addition of still more workers and equipment.
If profits were high, they preferred to reinvest them in the enterprise
rather than pay them out in dividends. In this way the desire of the
managers to keep the organization fully employed became a continuing
force for its further growth.
The eighth and final proposition is that as the large enterprises grew
and dominated major sectors of the economy, they altered the basic
structure of these sectors and of the economy as a whole.
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The new bureaucratic enterprises did not, it must be emphasized,
replace the market as the primary force in generating goods and services.
The current decisions as to flows and the long-term ones as to allocating
resources were based on estimates of current and long-term market
demand. What the new enterprises did do was take over from the market
the coordination and integration of the flow of goods and services from
the production of the raw materials through the several processes of
production to the sale to the ultimate consumer. Where they did so,
production and distribution came to be concentrated in the hands of a
few large enterprises. At first this occurred in only a few sectors or
industries where technological innovation and market growth created
high-speed and high-volume throughput. As technology became more
sophisticated and as markets expanded, administrative coordination replaced market coordination in an increasingly larger portion of the
economy. By the middle of the twentieth century the salaried managers
of a relatively small number of large mass producing, large mass retailing,
and large mass transporting enterprises coordinated current flows of goods
through the processes of production and distribution and allocated the
resources to be used for future production and distribution in major
sectors of the American economy. By then, the managerial revolution
in American business had been carried out,"
These basic propositions fall into two parts. The first three help to
explain the initial appearance of modern business enterprise: why it began
when it did, where it did, and in the way it did. The remaining five
concern its continuing growth: where, how, and why an enterprise once
started continued to grow and to maintain its position of dominance. This
institution appeared when managerial hierarchies were able to monitor
and coordinate the activities of a number of business units more efficiently
than did market mechanisms. It continued to grow so that these hierarchies
of increasingly professional managers might remain fully employed. It
emerged and spread, however, only in those industries and sectors whose
technology and markets permitted administrative coordination to be more
profitable than market coordination. Because these areas were at the
center of the American economy and because professional managers
replaced families, financiers, or their representatives as decision makers
in these areas, modern American capitalism became managerial capitalism.
Historical realities are, of course, far more complicated than these
general propositions suggest. Modern business enterprise and the new
business class that managed it appeared, grew, and flourished in different
ways even in the different sectors and in the different industries they came
to dominate. Varying needs and opportunities meant that the specific
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substance of managerial tasks differed from one sector to another and
from one industry to another. So too did the specific relationships between
managers and owners. And once a managerial hierarchy was fully established, the sequence of its development varied from industry to industry
and from sector to sector.
Nevertheless, these differences can be viewed as variations on a single
theme. The visible hand of management replaced the invisible hand of
market forces where and when new technology and expanded markets
permitted a historically unprecedented high volume and speed of materials
through the processes of production and distribution. Modern business
enterprise was thus the institutional response to the rapid pace of technological innovation and increasing consumer demand in the United
States during the second half of the nineteenth century.
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The Traditional Processes of
Production and Distribution

Most histories have to begin before the beginning. This is particularly
true for one that focuses on institutional innovation. A history of the
modern business enterprise has to start by examining the ways in which the
processes of production and distribution were carried out before it came
into existence, before administrative coordination became more productive and more profitable than market coordination. It has to identify the
specific conditions that led to the rise of the institution and its continuing
growth. An analysis of innovation requires a close inspection of the
context in which it occurred.
Let us therefore first look at the changing processes of production and
distribution from the I 790S to the I 840s, from the time when the ratification of the Constitution provided the legal and political underpinnings of
a national economy until the decade when a new source of energy, coal,
began to be used extensively in production and the railroad and telegraph
began to provide fast, regular, all-weather transportation and communication. Let us begin by examining changes in distribution broadly conceived
as commerce and then focus on the management of production.
13

14 ]

Traditional Processes of Production and Distribution

Although the American economy grew rapidly between 1790 and
1840, the size and nature of business enterprises were little changed. As
the population rose from 3.9 million to I 7. I million and as Americans
began to move west across the continent, the total volume of goods
produced and distributed and the total number of transactions involved
in such production and distribution increased enormously. Nevertheless
the business enterprises carrying out these processes and transactions
continued to be traditional single-unit enterprises. Their numbers multiplied at an impressive rate, and their activities became, as Adam Smith
would have predicted, increasingly specialized. Yet they were still managed by their owners. They operated in traditional ways using traditional
business practices. Little institutional innovation occurred in American
business before the I 840s.
Why was this so? As long as the processes of production and distribution depended on the traditional sources of energy-on man, animal, and
wind power-there was little pressure to innovate. Such sources of
energy simply could not generate a volume of output in production and
number of transactions in distribution large enough to require the creation
of a large managerial enterprise or to call for the development of new
business forms and practices. The low speed of production and the slow
movement of goods through the economy meant that the maximum daily
activity at each point of production and distribution could be easily
handled by small personally owned and managed enterprises.
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The Traditional Enterprise in
Commerce
Institutional specialization and market coordination
In the half century after the ratification of the Constitution American
business enterprise became increasingly specialized in commerce and production. The trend was particularly evident in commerce. As commerce
expanded and as commercial activities became more specialized, the
dependence on market mechanisms to coordinate these activities increased
proportionally. In the 1790S the general merchant, the businessman who
had dominated the economy of the colonial period, was still the grand
distributor. He bought and sold all types of products and carried out all
the basic commercial functions. He was an exporter, wholesaler, importer,
retailer, shipowner, banker, and insurer. By the 1840s, however, such tasks
were being carried out by different types of specialized enterprises. Banks,
insurance companies, and common carriers had appeared. Merchants had
begun to specialize in one or two lines of goods: cotton, provisions, wheat,
dry goods, hardware, or drugs. They concentrated more and more on a
single function: retailing, wholesaling, importing, or exporting.
Economic expansion and business specialization greatly increased the
number of business enterprises operating in the economy. In the 1790S a
relatively few merchants living in the eastern ports carried on the major
share of the trade beyond local markets. By the 1840S the much larger
flows of a greater variety of goods were guided from the producers of the
raw materials through the processes of production and distribution to the
ultimate consumer by hundreds and thousands of businessmen who had
little personal acquaintance with others. The motives of the businessmen
were to make a profit on each of the many transactions and such motiva- .
tion seemed to be enough to assure the successful operation of the
economy. Although, as Adam Smith wrote, each businessman "intends
15
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only his gain, he is ... led by an invisible hand to promote an end which is
not his intention."! In fact, Smith continued, "by pursuing his own
interest he frequently promotes that of society more effectively than
when he really intends to promote it."
If the expansion of the economy brought specialization in the activities
of business enterprise, it did little to alter the internal operation or
organization of these enterprises or their methods of transacting business.
In the I790S American businessmen still relied entirely on commercial
practices and procedures invented and perfected centuries earlier by
British, Dutch, and Italian merchants. Stuart Bruchey, in his study of the
Olivers, Baltimore merchants of the 1790s, points to the "remarkable"
similarities between the nature of their activities and those of the Venetian
merchants. The Olivers' "form of organization, and their method of
managing men, records and investments would have been almost immediately understood by the fifteenth century merchant of Venice."? The
Americans of the I 790S and the Italians of the I 390S used the partnership
form of business and the same double-entry bookkeeping records, records
in which Adventure and Merchandise accounts were conspicuous features.
Both sold on their own account and on consignment for standardized
commission rates and employed ship captains and supercargoes as consignees. Americans also made use of institutional arrangements perfected
by the Dutch and British, such as formal exchanges to carry out market
transactions, more sophisticated instruments of credit, and concepts and
usages of commercial Iaw,"
The practices that Americans had inherited remained quite satisfactory
until after the I 840s. The Americans adjusted commercial law to meet the
needs of a rapidly expanding economy and a federal polity. They made
increasing use of the incorporated stock company developed in the
sixteenth century by the British to promote overseas trade and colonization and used in the eighteenth century to manage ancillary or utilities
operations such as docks, water works, and the like. Traditional forms
were refined, but the practices, instruments, and institutions of commercial capitalism which had evolved to meet the growth of trade and the
coming of market economies in the Mediterranean basin in the twelfth
and thirteenth centuries were not fundamentally altered. Before the I 840s
there was no revolution in the ways of doing business in the United States.
The great transformation was to await the coming of new technologies
and markets that permitted a massive production and distribution of
goods. Those institutional changes which helped to create the managerial
capitalism of the twentieth century were as significant and as revolutionary as those that accompanied the rise of commercial capitalism a half a
millennium earlier.
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The general merchant of the colonial world
In 1790 general merchants still ruled the economy. In this economy the
family remained the basic business unit. The most pervasive of these units
was the family farm. In 1790 only 202,000 out of the 3,930,000 Americans
lived in towns and villages of more than 2,5°°, and of the 2,881,000 workers, 2,069,000 labored on farms.' Only in the south, where crops were
cultivated by slave labor, did the production of staples become more than
a family affair. In the production of crops, only on the plantation did a
class of managers appear.
The small amount of manufacturing carried on outside the home was
the work of artisans in small shops. In the towns, the artisan often had the
assistance of one or two apprentices or journeymen, who were usually
treated as part of the family. In the ports, somewhat larger, though still
very small, shipyards, ropewalks, candle manufactories, and rum distilleries operated. As Sam Bass Warner wrote of Philadelphia on the eve
of the American Revolution: "The core element of the town economy was
the one-man shop. Most Philadelphians labored alone, some with a helper
or two.?"
Other resources besides land were exploited, but on a limited scale.
Lumbering continued to be a by-product of land clearing, although
Maine and North Carolina supplied timber regularly for both the Royal
Navy and the West Indian trade. Local farmers provided most of the
lumber that went into the making of masts, spars, barrels, staves, as well as
beams, shingles, and paneling for houses, churches, warehouses, and other
buildings. The output of the only coal mines in the colonies, in Virginia,
was hardly 1,000 tons a year." Except for some iron, all metals were
imported. The largest business unit either in mining or manufacturing was
the "iron plantation," where the iron ore was mined, wood converted into
charcoal, iron ore refined into pigs, and the pigs forged into wrought iron.
These plantations, with their rural setting, the seasonal nature of their
work, and the use of indentured servants and occasionally slaves, were
operated in many ways like the rice and tobacco plantations of the
southern colonies.
The activities of these producing units were coordinated through the
business transactions of the merchants who resided in the port and river
towns. The resident merchant distributed and marketed the products of
these small enterprises and supplied them with raw materials, tools, and
furnishings. For this reason, this all-purpose businessman dominated the
economy." He exported, imported, and sold all types of products at retail
and at wholesale. He took title to the goods he purchased for his regular
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customers. He also acted as correspondent or agent for merchants in other
p~rt~, taking their goods on consignment and selling for a fixed commission.

The resident general merchant acted as the community's financier and
was responsible for the transportation as well as the distribution of goods.
He provided short-term loans to finance staple crops and manufactured
goods when they were in transit, and he made long-term loans to planters,
farmers, and artisans to enable them to clear land or to improve their
facilities. Usually in cooperation with other merchants, he arranged for
the handling of ships needed to carry these goods and often, with other
partners, was a shareholder in these ships. With other merchants, he also
insured ships and cargoes. Again with others, he built wharves for the
ships. In the same port town, he helped to finance the construction, both
by himself and with others, of rum distilleries, candle works, ropewalks,
and shipyards-that is, those manufacturing industries not carried on by
craftsmen in small family shops.
In all these activities, the colonial merchant knew personally most of
the individuals involved. He tried, where possible, to have members of his
own family act as his agents in London, the West Indies, and other North
American colonies. If he could not consign his goods and arrange for
purchase and sale of merchandise through a family member or through a
thoroughly reliable associate, the merchant depended on a ship captain or
supercargo (his authorized business agent aboard ship) to carry out the
distant transactions. Even then, the latter was often a son or a nephew.
The merchant knew the other resident merchants in his town, who collaborated with him in insuring and owning ships, as he did the shipbuilders,
ropemakers, and local artisans who supplied his personal as well as his
business needs. Finally, he was acquainted with the planters, the farmers,
and country storekeepers, as well as the fishermen, lumbermen, and others
from whom he purchased goods and to whom he provided supplies.
Between Baltimore and Charleston, where" there were few ports with
resident merchants, a somewhat different pattern of commerce developed." In Maryland and Virginia, and to some extent farther south,
planters bought directly from the British merchants. Factors in London
arranged for the sale of their tobacco and rice and at the same time
purchased any supplies they needed. The planters, in turn, often provided
their smaller neighbors with the same type of services they received from
the British factors. As tobacco planting moved inland in the mideighteenth century, Scottish merchants began to send factors and agents
to set up permanent stores, where tobacco could be collected and finished
goods sold to the upland farmers and planters. Farther south, the resident
merchants in the towns of Charleston and Savannah began to handle the
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trade of their region in much the same way as did northern merchants.
With the coming of political independence, this personal family business world began to change. The break with Britain disrupted old trading
patterns and led to the opening of new areas to American merchants,
including the Baltic, the Levant, China, India, and the East Indies. The
continuing growth of population and the rapid expansion west into
Kentucky and Tennessee, north into Maine, and southwest into Georgia
enlarged domestic markets, as did the growing seaport towns themselves.
After the outbreak of the wars of the French Revolution, trade with
Europe and the West Indies, which had been cut off since the Revolution,
again boomed. Far more important, however, for the American economy
than the after-effects of the political revolution in France was the advancing industrial revolution in Great Britain. For the new United States
became almost overnight the major source of supply of the raw material
and the major market for the products of the new machine-made textiles.
The coming of these new trades was the most important single factor in
bringing specialization to business enterprise and impersonalization into
business activities.

Specialization in commerce

Even without the boom in cotton and textiles, specialization in commercial business enterprises certainly would have come to the United States in
the fifty years after 1790. Before the Revolution specialization was already
appearing in the distribution of goods in New York, Philadelphia, and
other large towns, The distinction between merchants and shopkeepers
was becoming clear. The former continued to sell at retail as well as at
wholesale, but the shopkeepers sold only at retail, buying from the
merchants rather than directly from abroad." By 1790, the merchants were
also beginning to specialize in certain lines of trade. Specialization was
coming, too, in manufacturing in New England, and possibly parts of
the middle states, with the beginning of a domestic or "putting-out"
system, and the first use of simple machines.!? Well before the 1790s,
shoes, boots, and even furniture were being manufactured for the West
Indian and other distant markets by entrepreneurs who "put-out" work
into the homes of farmers and town dwellers. Nevertheless, the rapid
reorientation and expansion of American commerce and the rapid development of specialized business institutions resulted directly from the new
and unprecedented high volume of cotton exports and new machine-made
imports.
The impact of cotton on American commerce did not become fully
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apparent until after 1815, although it had begun to make itself felt in the
1790S. The French Revolution and the Napoleonic Wars kept the older
West Indian and European carrying trades booming until I 807. Then,
for the next eight years, embargoes, trade restrictions, and wars shut down
practically all trade except for a brief period in 1810 and 181 I. The wars
and wartime commerce overshadowed the rise of the brand new and
profoundly significant cotton trade.
As the new cotton textile machinery in Britain went into production,
Americans responded quickly.'! Cotton was first grown commercially in
the United States in 1786. By 1793, the year Eli Whitney invented the
cotton gin, annual exports were already 488,000 pounds. By 1801, they
reached 20.9 million pounds, by 1807, 66.2 million, and by 1810 (the year
when trade restrictions were temporarily lifted), 83.8 million. In 1815,
83.0 million pounds exported was valued at $ I 7.5 million. By I 825, the
value of cotton exports had risen to $37 million, and by 1840 to $64
million. Between 182 I and 1850, the United States provided over 75
percent of Britain's annual supply of raw cotton. The volume and value
of these exports contrast sharply with the modest expansion of the
older crops, namely, tobacco, rice, sugar, and wheat. Exports of tobacco,
for- example, were valued at $8 million in 1815 and only $ 10 million in
1840 •

Cotton brought commercial agriculture to broad regions of the south
where, because of climate and soil, other staple crops were unable to grow.
Moreover, cotton moved westward in the south a generation before wheat
moved west in the north. As the cotton plantations in the lower Mississippi
Valley were coming into production, they provided an important initial
market to the farmers in the new western settlements at a time when the
lack of transportation facilities made it costly to ship whiskey, hogs,
horses, and mules to the east or to Europe."
The spread of commercial agriculture in the south encouraged commercial specialization in the east. The unprecedented volume of the cotton
trade helped to make New York the nation's leading city and initiated the
swift decline of the all-purpose general merchant." The cotton trade was
handled increasingly by specialized firms that preferred not to take title
to the goods (except when they wanted to speculate) and were instead
paid for their services by fixed commissions. Because they had no control
over the fluctuating prices set by the international forces of supply and
demand, these and other merchants who were becoming specialized disliked the risk of taking title to the goods, preferring the more certain 5
percent commission. For the first time in the United States merchants
began to sell much more on commission than on their own account.
The first cotton traders were new rather than existing merchants." In
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New York they were at the start agents of British textile firms who came
to sell cloth and to make arrangements for obtaining raw cotton. They
were soon joined by young men, many of them New Englanders, who
began their business life in this trade. New Englanders also went to the
south. There they and local merchants in the cotton ports and in the new
towns in the interior-Columbia, Augusta, Macon, Montgomery, Jackson, and Natchez-became factors for planters who had recently cleared
the land in the rich black belt of Alabama and Georgia and the bottom
lands along the Mississippi River.
Although the distinction between commission and commercial houses
is often not a clear one, the census figures suggest the importance of the
commission business to the foreign trade." In the census of I 840, 381
commission houses and only 24 commercial houses were listed as engaged
in foreign trade in Louisiana where commodities completely dominated.
For New York (where the commodity trades were major) the division was
1,044 commission houses and 469 commercial houses; in Boston (where
such trades were of much less significance), there were 241 commercial
houses and only 123 commission houses. By 1840, too, the older, less
specialized houses had come to concentrate on cotton or some other
commodity and to trade on commission.
The first man·in the chain of the new middlemen from the planter to
the manufacturer was the cotton factor." He not only marketed the
planter's crop, but also purchased his supplies and provided him with
credit. Relations between the two were close and personal. In purchasing
supplies, equipment, and household goods for the plantation, the factor
purchased locally and normally traveled twice a year to buy in New
York and other commercial centers of the northeast. In marketing the
planter's crop in the impersonal international market, the factor sold
directly to the agents of manufacturers or shipped on consignment to
other middlemen in nearby river or coastal ports, or to others in New
York and other coastal cities, and still others in Liverpool and continental
ports. These middlemen, in turn, sold directly or on consignment to
manufacturers in the United States as well as in Britain or often to yet
another set of middlemen. In addition, the factor made arrangements for
the transportation of the crop, the payment of insurance, storage, drayage,
and, where necessary, the payment of duties, wharf fees, and the like. On
all of these different transactions, he received a commission. And in the
process both of buying and of selling, the factor usually made the credit
arrangements.
The distribution system was also a credit network, with the credit based
on the crop in transit. The cotton trade was financed largely by advances.
Cotton moved in one direction and the advances against its shipment in
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the other. On the American side, as Harold Woodman, the historian of
the factor, has written: "Anyone with cotton on hand could easily get an
advance from the merchant to whom he chose to consign it, be that
merchant in the interior, in the port cities, or in the North, or in Europe."
On the British side, a commission merchant in I 833 stated that it was
virtually impossible to get goods on consignment without giving advarices." These advances were usually from two-thirds to three-fourths
the value of the current crop. The providing of advances did, therefore,
carry a certain risk, for if the price fell during transit, as it often did while
the annual harvest was being completed, the house,providing the advance
might have to sell at a loss.
The credit system, a complex one, relied on traditional instruments:
the promissory note and the bill of exchange. Planters, factors, or river or
coastal port merchants were rarely paid in cash but in promissory notes or
bills of exchange payable in 60, 90, or even 120 days at 7 or 8 percent
interest. If the advance was given before the delivery of the crop, it was
made in the form of a promissory note, which was often renewed if it
became due before the actual sale was transacted. If the payment was
made at the time of delivery, it was made in the form of a bill of exchange,
drawn on the house providing the credit. Such transactions were further
complicated by the need to convert pounds sterling into dollars. A simple
sale, involving two middlemen, could give rise to as many as four different
transactions and four different bills of exchange. Woodman provides a
revealing example from the correspondence of William Johnson, a
Mississippi planter, and his factor, Washington Jackson & Company of
New Orleans:
In the 1844-1845 season, Johnson had the New Orleans firm sell part of his
cotton in Liverpool through Todd, Jackson and Company, the Liverpool branch of
the firm. After shipping his cotton to New Orleans, Johnson drew on Washington
Jackson and Company, thereby creating a domestic bill for discount. The New
Orleans firm reimbursed itself for this advance by drawing on the Liverpool house
after shipping the cotton there, thus creating a second bill for discount. When a sale
was made in Liverpool, Todd, Jackson and Company sent a sterling bill for the
proceeds over and above the advance drawn upon them. The New Orleans firm
sold the sterling bill to a bank for local currency and then authorized Johnson to

draw another bill to cover his returns over the advance he had drawn originally. IS

It was in providing advances and in discounting bills of exchange that
the older resident merchants came to play their most important role in
the new cotton trade. Some, indeed, soon became specialists in finance.
Those with the largest resources became, through the financing of the
cotton trade, the most influential businessmen of the day. They were, for
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the most part, British business houses in Liverpool and London. They
stood at the end of the long chain of credit stretching from the banks of
the Mississippi to Lombard Street.
In the major ports, the volume of trade was large enough to permit the
rise of another type of specialized enterprise-the brokerage house. N ot
attached to any specific set of clients, it brought together buyers and
sellers of cotton for a commission." The basic distinction between the
broker and the factor was that the former did not, as did the latter, buy or
sellon his principal's account or, more precisely, did not make contracts
in his own name that were binding on his principal. The broker's function
was to help factors or other merchants or manufacturing agents obtain
the cotton necessary to fill out a shipment or order and dispose of odd lots
after the completion of a major transaction.
As the farming frontier moved west across the mountains into the
Mississippi Valley, a somewhat different network evolved to move provisions (corn, pork, and whiskey), some cotton, and then wheat and other
grains from the west to the south and east. Where the soil was tilled by
many small farmers rather than a few large planters, the country storekeeper took the place of the plantation factor as the first businessman on
the chain of middlemen from the interior to the seaport." These storekeepers, the economic descendants of the pre-Revolutionary Scottish
factors in Virginia and of the storekeepers scattered in the interior of
colonial Pennsylvania and New England, marketed and purchased for the
farmer much as the factors did for the planters. They differed from the
factors, however, in that they bought and sold primarily on their own
account.
In the early years of western settlement the outgoing crops and the
incoming goods moved along different routes. Tobacco, hemp, lead, and
produce went down the river to and through New Orleans to the east
and the finished goods came westward across the mountains to Pittsburgh
and then down the Ohio. Storekeepers, and at first even farmers, accompanied their crops south. In a short time, however, they made arrangements with commission merchants in New Orleans and other river pons
-Cincinnati, Louisville, St. Louis, Memphis, and Nashville-to receive
their crops and sell them, or to forward them to other merchants, to
provide advances, and to send payments." The storekeepers, like the
plantation cotton factors, went east normally twice a year to purchase
their stocks of finished goods, coffee, tea, sugar, and other staples. There
they had to work out complex arrangements for the transportation of their
goods west and for their warehousing, drayage, and loading at the different transshipment points along the way. The western storekeepers were
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soon relying on credit more from the eastern wholesalers from whom they
purchased their supplies than from the commission houses through which
they sold their produce.
With the opening of the Erie Canal in the mid-r Szos and the completion of the Ohio and Pennsylvania canal systems in the next decade, a
new trade sprang up, creating still another string of middlemen to handle
the transactions and transshipments involved in moving the crops. Prior to
1830, little wheat had been raised in the Mississippi Valley. Tobacco,
hemp, provisions, horses, and mules, rather than wheat and flour, were the
region's major exports. Then, since the canal provided a shorter route
through a cooler part of the country (wheat and flour sent via New
Orleans often rotted or soured), production expanded. In 1839 Cleveland
received 2.8 million bushels of wheat and flour, or 87 percent more than
New Orleans." In the same year, New York received three times as much
wheat as New Orleans.
The pattern of specialization in the grain trade followed that of the
provisions and cotton trades, yet because of its smaller volume before
I 840, it was less systematized and specialized than that of cotton. Cleveland, Buffalo, and other lake ports, including the new village of Chicago,
became transshipping centers similar to New Orleans and the other
cotton ports. As in the cotton trade, advances and the discounting of notes
on goods in transit came to play critical roles in financing the movement
of crops. Western millers, storekeepers, local merchants who built warehouses, and occasionally the farmers themselves consigned their grain or
flour to commission houses and more specialized freight forwarders in
the lake ports, particularly Buffalo. In return they received advances
which they usually discounted for cash. The Buffalo merchants, in turn,
sent grain to the millers of Rochester, or grain or flour to New York
merchants-such as Eli Hart & Company; Suydam, Sage & Company; or
Chouteau, Merle & Standford-who had previously provided advances.
Whenever the final purchase was not designated, the shipment was sent
on to a commission house or appointed agent in the east for final sale."
That agent might ship it on consignment to a commission house in Liverpool or Rio de Janeiro for sale on the foreign market. These merchants
shipping overseas obtained funds for advances from international merchant banking houses such as the Barings. The grain trade differed from
the cotton trade, however, in that it marketed primarily in the United
States and therefore was financed by American rather than British capital.
Moreover, the trade had hardly been fully established before it was
radically transformed in the 18505 by the coming of the railroad and the
telegraph. The cotton trade, on, the other hand, continued to operate
relatively unchanged for several decades.
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The rise of specialized commercial enterprise to handle the flow of
agricultural products out of the interior to the east and Europe was
paralleled by a comparable specialization of enterprise to bring finished
goods and staples into the coastal ports and thence to the interior. After
1815, imports of manufactured products-dry goods, metals, hardware,
and drugs-grew to .an impressive volume. The expanding economy also
increased the demand for coffee, tea, sugar, and molasses, products that
grew in tropical or semitropical countries, and wines and spirits that were
produced in Europe." Before 18 I 5 many of the commission houses which
exported cotton also imported a wide variety of goods from Europe and
the West Indies. But as the new patterns of trade evolved, they tended to
concentrate on cotton exports and a smaller variety of more specialized
imports." In importing standardized goods, they increasingly gave way
to the specialized importer who purchased directly in Europe and sold to
local manufacturers, retailers, and wholesalers. Importers differed from
expo!ters, since they o~t~n took title to goods, rather than selling them on
consignment or comrrussion.
The experience of Nathan Trotter of Philadelphia provides a good
example of the new specialized importer." When Trotter joined a family
partnership in 1802, the firm was still importing and exporting a wide
variety of goods. During the Napoleonic Wars the partnership concentrated on importing from Europe dry goods, felt, leather, and metals,
much of which was reshipped and sold to the West Indies and Latin
America. The firm also shipped sugar, molasses, rum, and coffee to the
United States and to Europe. Then, in I 8 16, when Nathan Trotter took
over the firm, he began to concentrate on importing a single line of goods
-iron, copper, and other metals. These he purchased directly in Britain
and northern Europe. As domestic tariffs appeared, raising the price of
metals, he began to buy in the United States. He sold some of the more
finished goods to local retailers and jobbers. But the largest share of his
trade went to traditional artisans (blacksmiths, tinsmiths, and coppersmiths), to artisans who were beginning to specialize in making a single
line of goods (stoves, grates, furnaces, lamps, gas fixtures, and steam
engines), and to new types of craftsmen (roofers and plumbers). Elsewhere in the metals trade, Trotter's story was paralleled by that of Anson
G. Phelps, James Boorman, and Joseph Johnson in New York, and David
Reeves and Alfred Hunt in Philadelphia."
In the years after 1815 a new type of specialized middleman appeared in
the eastern seaports. This was the jobber who, unlike the importer, purchased at home and who, more than the importer, sold his goods to
plantation factors and storekeepers from the south and west. Jobbers
were, in the words of an 1829 report of the New York state legislature,
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"an intermediate grade of merchants, between the wholesale and importing merchants and the retail shopkeepcrs.?" They "purchased largely at
auctions, at package sales, or wholesale importers, and in other such ways
that they can obtain merchandise in reasonable ways." They then broke
down large lots into smaller more varied ones, to meet the needs of local
retailers and of country storekeepers and plantation factors who made
semiannual purchases in their shops.
As the quotation suggests, the rise of the jobber was closely related
to the use of auctions in the marketing of imported goods." Auctioning
began on a large scale when the British dumped their textiles in New
York and, to a lesser extent, other ports upon the reopening of transatlantic trade at the end of the War of 181 2. In Philadelphia and Boston
established merchants were able to restrict the use of auctions by means
of local and state ordinances. In New York similar attempts failed. The
extensive use of auctions during the 1820S helped to make New York a
mecca for the country trade and brought a concentration of jobbers to
that city. Although used 'primarily in the marketing of textiles, auctions
be~ame employed in the other basic trades as well. During the decade
I82~I-1830 auction sales in New York City amounted to $160 million or
40 percent of the value of that port's total imports and one-fifth of the
value of the entire nation's imports. In 1820, for example, out of a total of
$ I 0.'4 million worth of goods sold at auction in N ew York, $7.0 million
were textiles ($0.7 million of which were American made); $ 1.9 million
groceries, hardware, and drugs; $1.0 million teas, silks, and chinaware
from distant seas; and $0.4 million wines and spirits largely from Europe.?"
In the 1830S and I 840s jobbers began to rely less on auctions and began to
purchase more directly from agents of manufacturers, at first buying from
domestic and then foreign producers.
A check of city directories emphasizes how predominant specialized
business enterprise had become by the I840S in the marketing and distributing of goods in the eastern ports. It also shows in which trades the
jobber had become most influential. For example, Dogget's Directory for
New York City in 1846 indicates that the number of specialized business
enterprises was highest in dry goods and groceries, with 3 I 8 establishments in the first and 22 1 in the second. China, glass, and earthenware
came next with '146, hardware with 91, drugs with 83, wines and spirits
with 82, silks and fancy goods with 74, and watches with 40.31 There were
more jobbers than importers in dry goods, groceries, china, glass, and
earthenware, and about the same number in drugs and wines and spirits.
On the other hand, importers continued to dominate the hardware, fancy
dry goods, and clothing trades. All 40 watch dealers were importers. A
quick and relatively superficial check of directories in other cities indi-
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cates that, until the 1850S, jobbers and importers-that is, wholesalers who
took title to their goods instead of selling on commission-were concentrated in the eastern ports of New York, Philadelphia, and Baltimore.
In these many ways the specialized impersonalized world of the jobber,
importer, factor, broker, and the commission agent of the river and port
towns replaced the personal world of the colonial merchant. Cotton had
paced the transformation. The massive exports of the new crop provided
payments for greatly expanded imports of manufactured goods and of
foods and beverages that could not be grown or produced in this country.
The flows in and out of the nation and across the ocean came to be handled
by a network of specialized middlemen. Nearly every plantation, farm,
and village in the interior came to have direct commercial access to the
growing cities of the east as well as to the manufacturing centers of
Europe. The output of millions of acres moved every fall over thousands
of miles of water. Dry goods from Manchester, hardware from Birmingham, iron from Sweden, the teas of China, and the coffees of Brazil were
regularly shipped to towns and villages in a vast region which only a few
years before was still wilderness.
This quickly created continental commercial network was coordinated
almost entirely by market mechanisms. Goods produced for other than
local consumption moved through the national and international economy
by a series of market transactions and physical transshipments. The cotton,
as it traveled from the plantation to the river ports (Memphis, Natchez,
Huntsville, Montgomery, and Augusta), to the coastal ports (New
Orleans, Mobile, Savannah, Charleston), to the northeastern ports (New
York and Boston), to the continental ports' (Liverpool, Le Havre, Hamburg), and finally to the cotton textile manufacturers in New England,
old England, and the continent, required at the very least four transactions
(between planter, factor, manufacturer's agent, and manufacturer), and
often several more. And it passed through at least four transshipments and
often several more. Provisions from the west moved south and east
through a similar network. Grain from the northwest also went through a
comparable number of transactions and transshipments as it traveled from
the farmer to the country store, to the interior town, river, or lake port, to
the eastern seaport, and then sometimes overseas. The flow of finished
goods involved similar sets of buyers, sellers, and shippers in European
cities, American seaports, and river towns. The granting of credit and the
making of payments required a still different and even more complex set
of transactions and flows.
In the agrarian economy of the first decades of the nineteenth century,
the flow of goods was closely tied to the planting and harvesting of the
crops. The merchants who carried out the commercial transactions and
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made the arrangements to move the crops out and finished goods in did so
in order to make a profit on each transaction or sale. The American economy of the 1 840S provides a believable illustration of the working of the
untrammeled market economy so eloquently described by Adam Smith.

Specialization in finance and transportation
The expansion of trade in the first decades of the nineteenth century
caused business enterprises to specialize in the financing and transportation
of goods as well as in their marketing and distribution. Specialization in
finance and transportation, unlike that in distribution, led to an important
institutional development: the growth of incorporated joint-stock companies. Merchants continued to use the partnership as the legal form for
shipping and financing ventures, as they did for their trading firms. Only
when they found it advantageous to pool large amounts of capital to
improve financial and transportation services by setting up banks, turnpikes, and canals did they turn to the corporation. At first they looked
on the corporation as the proper legal form for what they considered to
be "private enterprise in the public interest.":" They used it to provide
essential specialized ancillary services to support their profit-making commercial activities. When the pooling of local capital in a corporation was
not enough to provide these services, the merchants did not hesitate to
seek funds from public sources.
, Specialization in finance was a natural concomitant of specialization in
other commercial activities. As trade expanded, the older resident general
merchants often turned to finance. The alternative was to specialize' in
trade with more distant regions, particularly China, India, and the East
Indies, where the low volume of trade and high value of goods made it
possible to continue the old patterns of commerce. For some years after
the War of 1 8 I 2 the Perkinses, Forbeses, and Lees of Boston, and the
Griswolds, Howlands, and Grinnells of New York continued to reap
profits from these more exotic trades. For most general merchants the
old ways were no longer rewarding. They suffered from the same experience as the Browns of Rhode Island. As James B. Hedges has recorded:
"The story of the shipping interests of Brown and Ives from 18 I 5 to 1838
is anti-climactic, a doleful story of gradual decline and decay."?"
For many, the more profitable alternative was to concentrate on
finance. John Jacob Astor, Nathaniel Prime, Stephen Girard, Samuel
Ward, the Browns of Providence, and the Browns of Baltimore were
resident general merchants whose business increasingly became that of
granting credit to and discounting exchanges for other merchants." Later,
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even successful specialized merchants like Trotter carried on such banking activities. And by the 1820S younger men were entering business as
specialized private bankers and brokers. Fitch & Company of New York,
Thomas Biddle & Company of Philadelphia, and Oelrich & Lurman of
Baltimore were from their beginnings specialized banking enterprises
rather than general mercantile firms.
The most powerful financiers in the American economy after 18 I 5
were, however, those same men who had once held the most influential
partnerships in trade: moving cotton out of and, to a lesser extent, finished
goods into the United States. These were the enterprises that provided
the credit advances so essential to the financing of the cotton trade. As
Britain was the center of finance and had greater capital resources, these
firms were British rather than American. At first they were Liverpool
enterprises, including such firms as Cropper, Benson & Company;
Crowder, Clough & Company; Bolton Ogden & Company; and Rathbone
& Company." After 1820, leading London firms like Baring Brothers and
the three W's (Thomas Wilson & Company, George Wildes & Company, and Thomas Wiggins & Company) entered the trade..The only
American-based firm to become one of the leading Anglo-American
merchant bankers was the Browns of Baltimore, and this firm's central
partnership was housed in Liverpool.
With the merchants and merchant bankers financing interregional and
international movements of trade, the incorporated bank served local
needs. By pooling of local capital in state chartered banks, businessmen
increased sources for long-term loans, based on mortgages, securities,
and even personal promissory notes (if the latter had the additional signature of a co-maker). In the United States early commercial banks became,
therefore, more providers of long and medium capital needs than sources
of short-term commercial loans. As one British commentator noted in
1837 about American banks: "Their rule is our exception, our rule their
exception. They prefer accommodation paper, resting on personal security and fixed wealth, to real bills of exchange, resting on wealth in
transition from merchants and manufacturers to consumers.T" In addition
state chartered banks issued bank notes which became the standard circulating medium in the United States. This was because the United States
government issued almost no paper money until I 862 and only a limited
amount of coin and because bills of exchange were not as abundant as they
were in Europe where they served as the basic medium of exchange. Banks
provided other services. They were relatively safe places to deposit funds.
Their stock could be purchased as an investment at a time when investment opportunities in other than land and nonliquid assets were limited.
Finally, by incorporating a bank, local merchants were able to turn over
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the day-to-day work in providing specialized financial services to a fulltime salaried employee, who usually had the title of cashier.
The need for such services was strong enough to bring the incorporated
bank quickly to all parts of the nation. The first was the Bank of North
America in Philadelphia chartered in 178 I. In 1790, six more banks were
operating in the major American ports: New York, Philadelphia, Boston,
Baltimore, and Charleston. In 1791,Congress approved Alexander Hamilton's proposal for a federally chartered bank with headquarters in Philadelphia and branches in the larger towns. The chartering of banks boomed
in the 1790S and again after the charter of the First Bank of the United
States expired in .18 I I . Between I 8 I I and I 8 I 5 the number increased from
88 to 206.37 With the expansion of the economy after 181 5, the number
jumped again. In 1816 alone, 40 banks were chartered, and by 1820 there
were 307. In the late I 820S and the early I 830s, a period during which the
Second Bank of the United States was providing excellent services, the
number leveled off. In those two decades, however, local banking business
had expanded enough to encourage the opening of even more specialized
financial institutions in the United States, including savings banks and
trust companies."
By 1830, the Second Bank of the United States was not only providing
high quality local banking services but also operating on a national and
indeed international scale. For a brief period it competed most successfully with the merchant bankers in the financing of the flow of domestic
and international trade. It did so because it was the only commercial
institution to have a number of branches-twenty-two located in all parts
of the country by 1830. No other financial institution operated on this
scale. Merchant bankers often had interlocking partnerships but these
partnerships rarely operated in more than three commercial centers.
Merchant bankers continued to handle their business in distant ports
almost wholly through correspondents, other merchants who were paid
by commission.
Nicholas Biddle, who became the Second Bank's president in 1823,
fully appreciated the value of using its branches to finance American
trade. He realized that the branches provided an administrative network
that permitted the transfer of funds and credit throughout the country by
means of a series of accounting transactions between branches controlled
and supervised by the Philadelphia headquarters. He indicated how this
was accomplished when he described the activities of the New Orleans
branch to a congressional committee in 1832.
Th~ course of the western business is to send the produce to New Orleans, to

draw bills on the proceeds, which bills are purchased at the various branches, and
remitted to the branch at New Orleans. When the notes issued by the several
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branches find their way in the course of trade to the Atlantic branches, the western
branches pay the Atlantic branches by drafts on their funds accumulated at the
branch at New Orleans, which pay the Atlantic branches by bills growing out of
the purchases made in New Orleans on account of the northern merchants or
manufacturers, thus completing the circle of operations. This explains the large
amount of business done at that branch.P?

Foreign exchanges were handled in much the same way. Payments made
by the British and Europeans for American cotton and other commodities
were deposited, normally with London merchant bankers, and became
the source of funds and credit for American merchants purchasing goods
abroad. The Second Bank is an early and highly successful example of the
administrative coordination of monetary flows. Such coordination permitted Biddle to increase the bank's domestic exchange business from $1.8
million a month in 1823, to $5.02 million in 1828, and $22.6 million in
1832. At the same time, the bank came to dominate the nation's foreign
exchange business."
The Second Bank was, however, short-lived. Its concentrated economic
power and its role as the federal government's banker made its activities
and even its very existence a major political issue. In 1832, Andrew
Jackson vetoed a bill to recharter the bank in 1836. The veto, which
probably helped to re-elect Jackson to the presidency, assured the end of
the Second Bank of the United States. After its demise in 1836, merchants,
particularly the more specialized merchant bankers, continued to finance
the long-distance trades. The state incorporated banks continued to serve
local communities and domestic trade, increasing in number from 506 in
1834 to 9°1 in 1840. The Barings, the Browns, and a small number of
lesser survivors handled the financing of a major portion of American
imports and exports after the financial panics of 1837 and 1839 destroyed
several of the British merchant banking houses, including the three W'S.41
The history of insurance companies in the United States parallels
closely that of the state incorporated banks. By pooling resources in an incorporated insurance company, resident merchants, importers, exporters,
and a growing number of specialized shipping enterprises were able to get
cheaper insurance rates. At the same time, salaried employees of the new
insurance firms (appraisers and inspectors) could concentrate on the
more technical and routine aspects of the business. Again, as in the case of
banks, the insurance companies provided a source for long-term loans,
primarily based on mortgages, and their stocks were held as investments.
Their number grew quickly. The first American company to insure ships
and their cargoes was incorporated in 1792. By 1800, there were twelve
marine insurance companies in the United States and by 1807, forty." As
in the case of the banks, the numbers leveled off in the 1820S, with New

32

]

Traditional Processes of Production and Distribution

York supporting around twenty and other ports a somewhat smaller
number. Nearly all these companies handled only the business of local
shippers and ship owners. Fire insurance was slower in developing. Until
the great New York fire of 1835, fire insurance was written on a small
local scale, often by marine insurance companies. As for life insurance,
scarcely a handful of firms operated in the United States before the midI840s, when the first mutual life insurance company was formed. Only
after the country began to industrialize and urbanize rapidly did the
issuing of life insurance become a significant business.
In the early years of the republic, merchants regarded transportation
companies as they did financial instirutions.IThey were primarily vehicles
for providing services vital to the furtherance of their commercial activities. The incorporation of turnpike and canal companies made possible
the pooling of capital required to improve overland rights of way. And
when the capital pooled by incorporation was not enough to complete the
new overland rights-of-way, American businessmen quickly turned to
local, state, and national governments for the necessary funds. On the
other hand, they rarely suggested that the government operate the
common carriers that used the turnpikes and canals. These enterprises
continued to be operated by individuals and partnerships but not by
corporatIons.
In the colonial period, the only common carriers (that is, enterprises
specializing wholly in transporting goods and passengers, with services
available to any user) were a small number of ferries, stagecoaches, and
wagon lines. The stagecoaches, carrying passengers and mail, but very
little freight, ran on the most informal schedules. The wagon lines were
even more unscheduled. Teamsters, usually located in country towns,
picked up loads from storekeepers and brought them to the larger ports.
There the teamsters waited until the city merchant had a return shipment
to their home towns. This method continued to be used until the early
1830S even in Philadelphia, a city whose large hinterland was served by
the best turnpike system in the nation.
As the roads were relatively few and travel over them a bone-shaking
experience, most passengers and nearly all freight moved by water. The
most impressive growth of common carriers came, therefore, in the
development of shipping lines on waterways. During the colonial period,
there were no common carriers on water routes except for an occasional
ferry. Merchants who owned or who had shares in ships often "rented"
space to other merchants. The former, however, were under no obligation
to carry another merchant's goods and did so only when they themselves
had no need of the space. Moreover, in the eighteenth century, ships did
not follow any specific schedules or ply between two termini. They
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normally moved between regions, such as between New England or the
middle colonies and the West Indies or between these colonies and Great
Britain or southern Europe. Within these areas the ships went from port
to port as trading opportunities appeared."
As the transatlantic trade expanded, ships became "regular traders"
running between ports, say New York and Liverpool, or Philadelphia
and London." And as ships became regular traders, merchants began to
meet their carrying needs by chartering rather than by building or purchasing vessels. They were soon relying on the services of a regular ship's
agent or husband who owned and operated several vessels." The ship's
husband made arrangements with merchants, received and loaded cargoes,
laid down the ship's route, and arranged for payment of customs and port
duties. These services were developed so swiftly and so effectively for
the cotton trade that by the 1820S the leading mercantile firms handling
the flow of cotton to Liverpool owned no ships of their own."
The step from the regular trader to the scheduled packet line came
quickly. In January 18I 8, a small number of close associates in the cotton
and textile trade who owned four regular traders decided to operate them
between New York and Liverpool on a regular schedule departing on
stated days and at stated times. This enterprise, the Black Ball Line, soon
had its imitators. By I 822, two other packet lines were running between
New York and Liverpool and the year before one had started between
Philadelphia and that British port. Within a short time, sailing packet lines
appeared on coastal routes south from New York and Philadelphia, to
Charleston, Savannah, Mobile, and New Orleans, and north to the New
England ports. The merchants who started these lines soon became shipping specialists, or else they sold their interest in the lines to specialists
who owned and operated these sailing ships.
Steamships were not used on the high seas until the 1840s. On rivers,
lakes, and bays they ran from the beginning on regular routes and, when
carrying passengers, on some sort of schedule, although unscheduled
tramps became common on the Mississippi." Because the steamboat was
a new and patented invention, the early lines were less the promotions of
merchants and more those of inventors and their financial backers. The
country's first steamboat line was set up by inventor Robert Fulton and
his financial supporter Robert Livingston after the successful trial run of
the Clermont on the Hudson in 1807. For some years, the two were able
to maintain a monopoly in 'New York, but they had no success in
preventing competition on the weste~n waters, where one of their boats
made its first run from Pittsburgh to New Orleans in 1813.
After 1815, the number of steamboats on the western rivers grew
swiftly, from fourteen (totaling 3,290 tons) in 18 17 to sixty-nine (totaling
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13,890 tons) just over three years later. Even before 1824, when the
Supreme Court in the case of Gibbons v. Ogden brought to an end the
Fulton-Livingston monopoly, steamboats had appeared on Long Island
Sound and other eastern sounds, bays, and rivers and, to a lesser extent, on
Lake Erie. After the court's decision, steamboat lines boomed in the east.
One of the most aggressive operators was Cornelius Vanderbilt, who had
been Gibbons' captain on a New York to New Brunswick line before
and during the famous case. As canals came to be built in the 1820S and
1830s, similar canal boat lines, powered, of course, by horses and mules
rather than by steam, came into being.
In building these canals, and the turnpikes as well, Americans increasingly relied on state funding." The early turnpikes in New England and
the middle states were built and maintained by private corporations. But
those constructed somewhat later in the south and west, and also in
Pennsylvania, were state funded and often state maintained projects. The
few canals built before 1820-the Middlesex Canal connecting Boston
and the Merrimack and the Blackstone connecting Providence and
Worcester being the most important-were also privately financed and
maintained. It was only after the completion in 1825 of New York's
great Erie Canal connecting the eastern and western waters that canal
construction became popular in the United States. Then the merchants
of the other Atlantic ports began to insist on having their own connections
with the west. In the west, businessmen wanted to connect the lakes with
the Ohio and Mississippi rivers. Far too costly to be financed by local
capital, even if pooled through incorporation, the new canal systems of
Pennsylvania, Maryland, Virginia, and Ohio were financed almost wholly
by the states and the port cities. Their operation then became managed by
representatives of these political bodies. Only a governnlent had the credit
rating needed to raise the required funds; for their ability to pay interest
on their bonds was based on the power to tax, as opposed to private corporations, which depended merely on anticipated profits from providing
rights-of-way. The one significant exception to public construction was
the system of canals built in eastern Pennsylvania to transport anthracite
coal to the tidewater. However, the private corporations carrying out
these projects were able to attract investors on the basis of the natural
resources they controlled, rather than from expected toll profits.
Again except for the coal canals, the private corporations building and
maintaining the canals and turnpikes rarely operated the transportation
lines that used them. The states never did. The stage and wagon lines
using the new turnpikes differed little from those of colonial days; and the
canal boat lines ran in much the same fashion as did other shipping enterprises. Some held to schedules; others moved when they had full loads.
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The first canal lines were organized by merchants who needed the facilities
to transport their goods. But they quickly came to be owned and operated
by specialists. The freight forwarders were (writes Harry Scheiber of
those on the Ohio canals) "men engaged in the transportation business
only, including small-scale operators of one or two boats as well as owners
of large fleets, maintaining regular through-freight arrangements with
the Erie Canal, Pennsylvania Mainline and river boat lines."49
These specialized ancillary entcrprises-s-rhe merchant bankers and the
incorporated bank; insurance, turnpike, and canal companies; the ship's
husbands; the scheduled shipping lines; and the freight forwarders-all
facilitated the flow of goods through the economy. They made it easier
for the merchants to specialize in handling one set of products and functions and to carry out their specialized tasks more efficiently. They helped
to create at that time one of the world's most effective "transaction
sectors," to use a term of Douglass North. The number of transactions,
the volume of goods moved, and the speed and distances carried were as
great as any in history;" The efficiency of this sector must have played
an important role in maintaining the per capita income of Americans at a
time when the population was growing fast." It must have been critical in
sustaining the continued economic development of the country in the
decades before 1840.
Nevertheless, by modern standards the movement and distribution of
goods were hardly efficient. Many transactions and transshipments were
required to move a single shipment from the producer to the ultimate
consumer. The flow of goods was slow and its pace irregular. The movement of goods 'still depended on the vagaries of wind and weather. A
sailing ship could leave on schedule but one could never predict the
precise time of arrival. A transatlantic voyage might take from three
weeks to three months. Droughts and freshets delayed shipments along
rivers and canals in the summer, spring, and fall. Winter freezes stopped
movement of goods completely for several months in all but the southern
parts of the country. Snows isolated even the largest cities for days, and
heavy rains kept smaller interior towns and villages mud-bound for weeks.
Of even more significance, the movement of goods still relied, as it had
for centuries, on wind and animal power. The traditional transportation
technologies offered little opportunity for improvement. By I 840 the
speed of a stagecoach, canal boat, or sailing ship, or the volume carried by
these facilities, could not be substantially increased by improving their
design. By 1840 steam power was just beginning to be used in overland
transportation. (The nation's first railroads only began to go into operation in the 1830s.) And steamboats were still used only on quiet rivers,
bays, and lakes. They were not yet technologically advanced enough to
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be employed in the coastal or transatlantic trades. In 1840, well over 90
percent of the Post Office's mail routes were still dependent on the horse."
New technology had not yet lifted the age-old constraints on the speed a
given amount of goods might be moved over a given distance. Such
constraints, in turn, put a ceiling on the volume of activity a commercial
enterprise was called upon to handle.

Managing the specialized enterprise in COl11111erce
Because of these technological constraints on the speed and volume of
moving goods through the economy, not even the rapid expansion of
that economy and its resulting specialization in business activities brought
specialization within the business enterprise itself. Nor did the expanding
economy lead to the integration of several operating units into a single
large firm. No managerial hierarchies appeared. The size of business
enterprise did not grow beyond traditional limits. Its internal administration continued to be carried out along traditional lines. Therefore, although the increased volume of American commerce brought modifications and improvements of existing business methods, instruments, and
institutions, it did not stimulate the invention of new ones.
Until well after 1840 the partnership remained the standard legal form
of the commercial enterprise and double-entry bookkeeping its basic
accounting system. The partnership, normally a family affair, consisted of
two or three close associates. It was a contractual arrangement that was
changed when a partner retired, died, or decided to go into another
business or join another associate. A partnership was often set up for a
single voyage or venture. And one man could be involved in several
partnerships. The partnership was used by all types of business, from the
small country storekeepers to the great merchant bankers who dominated
the Anglo-American trade.
The most powerful business enterprises of the day were international
interlocking partnerships. Thus, the Brown family was represented by
Brown, Shipley & Company in Liverpool; Brown Brothers & Company in
New York; Browns and Bowen in Philadelphia; and Alexander Brown &
Sons in Baltimore. The Ogden New York connection was Ogden, Ferguson & Company; the Liverpool representative, Bolton, Ogden & Company.53 The name and makeup of all these interlocking partnerships
changed constantly over time. Even John Jacob Astor's American Fur
Company, one of the few incorporated commercial enterprises, remained
a partnership. Astor held the large majority of the shares in this company.
His partners received payments from profits in accordance with the
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number of shares held. The contractual arrangements between partners
in incorporated companies were for a specific period of time, usually five
years. In the case of the American Fur Company, the partners and shares
held changed at each renewal. Except in forming enterprises that provided
supplementary services requiring the pooling of capital (namely banks,
insurance, turnpike, and canal companies), American merchants did not
yet feel the need for a legal form that could give an enterprise limited
liability, the possibility of eternal life, or the ability to issue securities.
Even when an enterprise was incorporated it remained a small single-unit
firm run in a highly personal manner. In the commercial capitalism of the
1840s, owners managed and managers owned their enterprises.
Not even in New York City, which by 1840was one of the most active
commercial centers in the world, was the press of business enough to cause
a merchant to delegate any of his tasks. J. A. Scoville, a New York
merchant and chronicler of his class, indicates the pace and nature of a
merchant's activities by sketching a particularly busy day:
To rise early in the morning, to get breakfast, to go down town to the counting
house of the firm, to open and read letters-to go out and do some business, either at
the Custom house, bank or elsewhere, until twelve, then to take a lunch and a glass
of wine at Delmonico's; or a few raw oysters at Downing's; to sign checks and
attend to the finances until half past one; to go on change; to return to the counting
house, and remain until time to go to dinner, and in the old time, when such things as
"packet nights" existed, to stay down town until ten or eleven at night, and then go
home and go to bed. 54

Inside the counting house-the term first used by the Italians for a
merchant's office-a business was carried on in much the same manner as it
had been in fourteenth-century Venice or Florence. The staff included
only a handful of male clerks." There were two or three copiers, a bookkeeper, a cash keeper, and a confidential clerk who handled the business
when the partners were not in the office. Often partners became responsible for handling one major function. At N. L. & G. Griswold, one of the
most active of the older New York mercantile partnerships, one brother
was responsible for the buying and shipping of goods, and the other took
care of financial affairs. The organization and coordination of work in
such an office could easily be arranged in a personal daily conversation."
The partners' task was, of course, to initiate and carry out the commercial transactions involved in the buying, selling, and shipping of goods.
Transactions with local businessmen were negotiated in the counting
house or on the merchants' exchange, a building designated as a place to
carry out such business dealings. For those carried out in distant commercial centers, partners had to rely on their correspondents, merchants with
whom they contracted to do their work on a commission. If the partner-
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ship still owned or chartered ships, its ship captains or supercargoes, who
usually owned shares and were partners in the voyage or venture, handled
the transactions. Although merchants wrote long and detailed letters of
instruction to correspondents, captains, or supercargoes, they had little
control over the actions and decisions of their agents in distant ports or on
distant seas. Letters took weeks and sometimes months to reach their
destinations. Only the man on ,the spot 'knew how to adjust to changing
local market conditions. For these reasons the choice of agent had been
for centuries one of the most important decisions a merchant had to make.
Since loyalty and honesty were still more important than business acumen,
even the more specialized merchants continued to prefer to have sons or
sons-in-law, or men of long acquaintance, as partners or agents handling
their business in a distant city.
The specialization of business in the early nineteenth century actually
eased the merchant's tasks. He handled more transactions and dealt with
more suppliers and customers than did the older general merchants, but
the transactions were more of the same kind and with men in much the
same business. Transactions became increasingly routinized and systematized. Information on a single trade in a few ports was easier to come by
than that for many trades in many ports. Specialization in this way
reduced transactions and information costs.
The function of a merchant's system of accounts was to record the
transactions he carried out. The most advanced accounting methods in
1840 were still those of Italian double-entry bookkeeping-techniques
which had changed little over five hundred years. The major difference
between the accounting practices of colonial merchants and those of the
more specialized mercantile firms of the nineteenth century was that the
larger number of transactions handled by the latter caused them to keep
their books in more meticulous manner.
There were still three standard accounting books used." Actual transactions were recorded in the day, work, or waste book at the time that
they were made. At the end of each month these figures were transferred
to the journal where accounts for sums paid out or goods sold were credited and the goods and monies received were debited. This chronological
record of transactions was, in turn, transferred to appropriate accounts in
the ledger including those for "adventures" or voyages, for "vessels," for
"commodities," as well as those for each individual or firm having transactions with the enterprise. Often, too, there were "merchandise" accounts for miscellaneous items carried in smaller quantities as well as pages
for "notes receivable," "notes payable," and "commission sales." Under
the normal accounting practices of the day, the partners' household
effects and property were also included in the list of assets." The ledger
was generally "balanced" by "being closed to profit and loss" at the end of
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each year. Such closings were often made at the end of a voyage or
planting season, or when a partnership was being dissolved. The resulting
profit was then listed for each partner in proportion to his share in the
business.
Accounts of the traditional enterprise provided a historical record of
financial transactions, together with information essential for orderly
housekeeping routine. As stated in one of the most widely used lateeighteenth-century texts on accounting: "A merchant ... ought to know,
by inspecting books, to whom he owes, and who owes him, what goods he
purchased; what he has disposed of, with the gain or loss upon the sale,
and what ready money he has by him; what his stock was at first; what alterations and changes it has suffered since, and what it now amounts to."?"
If he were acting as a factor or an agent, his accounts for his principal
should show: "What commissions he has received, how he has disposed of
them, what returns he has made, what of his employer's goods are yet in
his hands, or in the hands of debtors."
By checking his accounts a merchant knew his operating income and
outgo and the working capital he had on hand, but he would have found it
difficult to calculate his net gain or loss. From the special "venture,"
commodities, and ship accounts, he could determine the outcome of single
ventures, ships, or commodities, but only by utilizing information from a
number of interrelated accounts. The Olivers of Baltimore, for example,
followed standard practice when they listed the value of cargo, insurance,
and loading expense in the venture accounts, and the cost of a ship and its
outfitting and insurance under a separate account.?" Their commodity
accounts listed price received and paid, but often included certain expenses as well. All three accounts-venture, vessel, and commodity-were
closed separately to profit and loss. These merchants made no attempt to
determine the precise cost, say, of shipping coffee from a given Latin
American port to Baltimore. Not surprisingly, then, early and even midnineteenth-century texts on accounting said practically nothing about
cost accounting or capital.accounting, but concentrated almost wholly on
the proper way to record financial transactions."
One reason merchants made so little effort to analyze their costs was
because such information could have little effect on their business decisions. Since commodity prices fluctuated, a look at the past year's records
could tell little about next year's gains. Prices were set by current supply
and demand. Markets could be quickly glutted, and sources of supplies
and commodities just as quickly depleted. The business information the
merchants wanted came from external sources not internal records. To
quote Stuart Bruchey: "Experience was of far lesser importance than
fresh news.' '62
In the early nineteenth century, therefore, businessmen were more inno-
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vative in reducing information and transactions costs than in refining
traditional accounting practices or developing new ones." The existing
exchanges in the older commercial cities set up rules and regulations to
further routinize transactions. The merchants in the new centers organized their exchanges along the same lines as earlier American exchanges,
which were patterned after those set up in Holland and Britain centuries
earlier. The demand for fresh news contributed to the success of the
packet lines. It caused merchants to press for faster mail service which was
steadily improved after reforms in the postal system in the Jacksonian
administration." In the I830s, too, shipping and mercantile firms built
private semaphore systems at various landfalls for relaying messages from
incoming ships to counting houses in the port cities.
This mercantile demand for quicker, cheaper information was reflected
in the nature of American newspapers." Until 1815 the small number of
newspapers had been more political than commercial organs. Then as
they grew in number they began to devote an increasing amount of space
to commercial news. Besides listing ship arrivals, departures, sales, auctions, and prices, they also included advertisements of merchants, giving
types, amounts, and prices of goods for sale. The very names of the papers
indicate what had become their primary function: The C01J1111ercial
Advertiser, The Mercantile Advertiser, and The Journal of C0111111erce
in New York City; the Daily Advertiser and C01117/1ercial Gazette in
Boston; the North American Advertiser and the C0111111ercial and Maritime Register in Philadelphia. By the I830s, Prices Current and Shipping
Lists were published in those three cities as well as in Baltimore and New
Orleans. Similar to those first printed in Amsterdam in the early sixteenth
century, the papers gave prices of a wide variety of goods and commodities and listed the shipping movements in local ports.
By adopting and perfecting long-established business institutions and
procedures, American merchants lowered transactions and information
costs and further reduced the cost of distributing goods in the United
States. Improved market mechanisms permitted "the invisible hand" of
market forces to coordinate and monitor more effectively the flow of
goods through the economy. American merchants, however, felt no need
to alter the ancient ways of doing business.

Managing the specialized enterprise in finance and transportation
In managing the specialized enterprise in transportation and finance,
American businessmen were somewhat more innovative, although their
practices did not differ greatly from those of their British and Dutch
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predecessors. In the operation of private banking firms and shipping lines,
they continued to use the partnership form and the same types of internal
record keeping used in mercantile firms. Even more than the British, however, they made use of incorporated joint-stock companies to organize
and operate enterprises calling for a pooling of capital. In these firms one
or two full-time salaried managers, rather than the owners, came to
administer the enterprise.
In incorporated banks, the cashier and sometimes the president was a
full-time executive. From the start he was responsible for the routine
activities involved-handling withdrawals, paying and receiving interest,
and redeeming notes and loans. At first the board of directors.consisting
of local merchants and manufacturers, made decisions, in consultation
with the cashier, on those matters which required business judgment and
discretion. These included making loans on mortgages and other securities
or even discounting bills of exchange based on goods in transit.?" Because
board members were busy with their own affairs, these decisions were
soon turned over to committees of the board which met weekly or often
only once a month. Normally such committees were established to review
discounts, exchange, and dividends . It was not long before the full-time
cashier or president took over the making of loans, dividends, and the like,
with the committees becoming little more than ratifying bodies.
Because bank cashiers and presidents were responsible for other peoples'
money, they had to have a more accurate and continuing current view of
their enterprise's financial situation than did the merchants themselves.
Traditional double-entry bookkeeping, however, proved quite satisfactory in recording their banking transactions." The journal provided a
chronological record of all daily transactions. The ledger listed the separate accounts of individuals dealing with the bank and, in addition, had
separate accounts for deposits, withdrawals, discounts, loans, bills in
circulation, bills of other banks held, amounts deposited in other banks,
capital stock paid in, specie and other reserves, cash on hand, profit and
loss, and dividends. Instead of annual balances the banks made monthly
ones. By the first years of the nineteenth century, monthly balances were
already being summarized in tabular form. The systematic tabulation and
review of the accounts of banks were further encouraged by state legislation. Massachusetts, for example, as early as 1792, required its banks to
make semiannual reports to its governor and Council of the Commonwealth. In 1806, the legislature called for monthly reports. 68 Yet, while
the banks kept a close watch on their general accounts, they did not seem
to use this information in making policy decisions such as increasing or
decreasing specie or other reserves, expanding or contracting notes, or
even changing the mix between mortgage and commercial paper. These
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decisions appeared to have been made almost entirely on evaluation of
current business conditions and the personal knowledge of the borrowers
and markets.
Much of what has been said about the management of banks before 1840
applies to insurance companies as well. They too, found double-entry
bookkeeping quite adequate for their needs." The day books, journals,
and ledgers listed the individuals who paid premiums and received payments. In addition, they listed amounts invested or loaned out to firms,
and the "disaster books" enumerated the details of each major casualty.
Since a month-to-month knowledge of the company's financial situation
was less important, and since states did not require monthly reports, these
accounts were not summarized as regularly as those of banks.
As in the case of banks, insurance companies also were administered by
salaried managers, usually a president, secretary, and inspector." These
men came to make important decisions even earlier than did bank cashiers,
for the setting of insurance rates required specialized knowledge. To help
provide such information, New York insurance firms in 1820 organized
the first Board of Underwriters in the United States, which set rates for
ships, cargoes, and even prospective freight earnings between New York
and other ports throughout the world. Insurers in other cities soon had
their Boards of Underwriters. In determining rates, these boards concentrated on obtaining, in Robert G. Albion's words, "the freshest information possible, since that was highly essential to the business." With such
information, insurance executives were able to consider the age and condition of the ship, the reputation of the masters, and other factors in setting
rates. Success in insurance depended even more than it did in banking on
outside information rather than on accurate and detailed internal accounting.
Of all the financial institutions operating in the first half of the nineteenth century, the Second Bank of the United States was the most
complex to administer. It involved the management of not one but many
units. Its numerous .branchcs made it the first prototype of modern business enterprise, in" American commerce. During the brief period when it
played a dominant role in the financing of American long-distance trade,
it carried on a huge volume of business for its day. In January 1832 the
bank had loans outstanding on real estate and other personal securities at
$49.7 million." Its domestic exchange accounts amounted that month to
$16.7 million. In addition, it held $2.I million worth of real estate acquired
from' foreclosed mortgages. In January 1833 its monthly profit on loan
and domestic exchange reached $1.8 million. It did more business in a
month than leading mercantile houses did in a year. For example, the
consolidated profits of the five senior partners in the several interlocking
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units of the house of Brown, the largest American mercantile house, were
for 183 1 and 1832 , $39 1,465 and $393,541.
Nevertheless, a very small number of men had little difficulty in managing this high volume of business. The Second Bank's president, Nicholas
Biddle, had only two assistants." One reviewed and coordinated the bank's
exchange business, the other was responsible for suspended and other
unpaid debts, and for the bank's real estate holdings of foreclosed mortgages. Biddle and these two salaried managers supervised the work of the
cashiers of the twenty-two branches. These cashiers were salaried managers who were selected by and were subject to dismissal by Biddle. The
tiny headquarters staff reviewed the detailed weekly statements sent in
by the cashiers, made regular inspection trips, and took action on the
evaluation of the information they received. Biddle, after consulting with
his assistants, met with his board of directors to set up general policies for
the bank as a whole. He did not, however, have comparable contact with
local boards of directors who worked with the local cashiers in managing
their branches. These autonomous local boards could and often did act on
their own. The volume of business carried on by the biggest and most
powerful financial institution of the day was not yet large enough to
require the creation of a managerial hierarchy.
Nor was this the case in transportation. As has been emphasized, two
types of transportation enterprises appeared in the early nineteenth century: common carriers that moved goods and packages, and turnpike and
canal companies that built and maintained rights-of-way. The first were
operated by partnerships; the second' by a corporation or by the state.
D ntil the 1840s, the investment in sailing ships, steamboats, canal boats,
stagecoaches, and wagons remained small enough to be easily funded by a
small number of partners. On the Mississippi and on other western waters,
Louis Hunter has pointed out, "the construction costs of a single mile
of a well-built railroad was enough to pay for a new and fully equipped
steamboat of average size."73 By 1840 the normal Mississippi steamboat
cost about $30,000 and the largest, most elaborate ones ran as high as
$60,000. The initial cost of steamboats on the Hudson River and Long
Island Sound was about the same. The largest and best appointed vessels
in Commodore Cornelius Vanderbilt's fleet ran about $60,000. 74 Crews on
the river and sound steamboats included a captain and a mate (the only
two supervisory personnel) and averaged just over twenty hands. Occasionally crews ran as high as fifty. Half of these were involved in serving
passengers. The annual operating expenses of a Mississippi steamboat,
Hunter estimates, were one and one-quarter to two times initial cost."
The initial costs of the fast and rugged packets, the most expensive of
the sailing ships on the transatlantic run, were somewhat more than the
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river and sound steamboats. Robert Albion estimates that the packet boats
were built in the I820S at about $30,000 apiece. In the I830S they cost over
$40,000 and approached $100,000 by the.end of the I 840s.76 The crews on
the Atlantic sailing ships were larger and operating expenses were somewhat higher than those on the steamboats plying river and sound. The
expenses of manning and operating freight barges and packet boats on
the canals were, of course, much less. The most elaborate canal packet,
fully furnished, cost $ 1,500. It was manned by a crew of seven and pulled
by two horses." Stagecoaches and wagons were even less expensive to
build and operate.
Normally steamboats on rivers, lakes, bays, and sounds, the oceangoing sailing ships, and even the horse-drawn canal boats were owned by
more than one individual. On the Mississippi in 1830 the majority of
steamboats were owned by two to four businessmen (56.8 percent, while
18.9 percent were owned by single individuals and 24.3 percent had five
or more owners) .78 The pattern was much the same in the coastal and
transatlantic trades. The owners on river or ocean were normally merchants in river 'ports and seaports who benefited by having their carriers
available. The ship's captain was usually one of the owners, so too was the
line's business manager, and, in the case of tramps, the ship's husband.
Before the I840S these transportation enterprises operated a relatively
small number of ships or vehicles. Most freight-carrying sailing ships,
steamboats, and even canal boats were tramps moving only when they
had a load, but following fairly regular routes. The scheduled packet
lines on all waterways were loosely organized affairs. On the Mississippi,
boats participating in a shipping line were owned separately and, except
for maintaining a schedule, were operated independently." Even these
schedules were subject to repeated changes. In the east, the Hudson River
Steamboat Association, which Vanderbilt effectively challenged in the
1830s, was a similar organization. Few of these lines ever operated more
than three or four ships on one route. Vanderbilt himself, who became
one of the largest and most successful steamship operators in the country,
rarely ran more than four ships at one time." The transatlantic packet
lines normally operated four ships, but some occasionally had as many as
eight. 8 1
On the canals, some freight forwarders owned fleets of a dozen or more
boats. Rarely, however, were the total expenses of obtaining and operating
such fleets as much as those of a single steamship or a mile of railroad."
Very few lines remained permanent enterprises, since partners changed
and ships serviced different routes and trades. Traditional double-entry
bookkeeping was adequate for their operating needs. Throughout the first
half of the nineteenth century common carriers were operated' by small
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personal enterprises whose management was similar to that of other
commercial firms.
On the other hand, a great deal more money and many more men were
required to build and operate the overland rights-of-way-the turnpikes
and the canals. Also, much more capital, professional skill, and specialized
management were needed for the canals than for the turnpikes. On a canal
a professional engineer had to layout the route of a canal, estimate its cost,
supervise construction, and, once built, repair and maintain the right-ofway. The engineer in charge of construction usually reported to a board
of directors or a state, canal commission. After he had located the route
and estimated the cost, he normally continued to advise the board or the
commission on the writing of contracts. He then kept his eye on the
construction done by contractors who were hired by the corporation or
the state."
Before the 1840S turnpikes and canals, even the largest of them, were
built by small contractors, who at first were local farmers, merchants, and
even professional men. They built one or two short stretches of a project,
using Iocal labor.s'Only on the Chesapeake and Ohio was imported labor
used to any significant degree. By the mid-I830S some small contractors
had become specialists, moving from place to place as new projects were
undertaken. They ran their businesses much as did the merchants and
shippers of the day. "Contractors often formed partnerships," the historian of the Ohio canal system has noted, "and one man might have
different partners for each of several bids on various jobs."85
The operations of a turnpike or canal required a far smaller work force
and far less working capital than did the construction. Toll keepers, lock
tenders, and other operating employees were usually supervised directly
by the corporate board or state commission; maintenance crews reported
to a salaried manager, often a trained engineer, who was in turn responsible to the board or commission."
The management of the nation's largest and one of the earliest canals,
the Erie, set the pattern for others. A board of five canal commissioners
appointed by and responsible to the New York state legislature administered the canal. Of these five, three were "acting commissioners" each
with special responsibility for one of the canal's three geographical divisions. A fourth was the state comptroller, traditionally a leading politician
who controlled and allocated state patronage. The fifth had no specific
duties. The commissioners set tolls and regulations for boats and cargoes,
hired employees, and were responsible for allocating funds for construction and repair. However, they left the financing of new construction and
the handling of profits made by the enterprise to still another board, the
commissioners of the canal fund, headed by the state comptroller. Until
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1840, all employees, except those involved in maintenance and construc-

tion, reported to the comptroller. These toll collectors, inspectors of
boats, weigh masters, and lock tenders were expected to keep the comptroller, in the words of the canal's most recent historian, Ronald E.
Shaw, "informed of breaks in the canal, the progress of repairs, the
balances of canal deposits in local banks, conflicts with local authorities,
and infractions of the rules and penalties imposed.'?"
Employees must have reported to the comptroller on monies received
and spent. The canal commissioners apparently did not develop any
systematic reporting or auditing of accounts kept by the toll keepers and
other employees. One commissioner angrily complained in 1 833 to the
comptroller that: "In the history of public expenditures I do not believe
there is such an instance of want of system and accountability.T" Nor
were the relations between the operating employees and the repair crews
clearly defined. One or two repair crews of from five to ten men working
from a "State skow" reported to the acting commissioner responsible for
their division. At the same time, the canal engineer and his subordinate
resident engineers (there was one for each division) were responsible for
major construction and repair.
The only significant administrative change on the Erie Canal came in
1841 when the comptroller-a post held by such eminent politicians as
William L. Marcy, Silas Wright, and Azariah C. Flagg-was relieved of
his supervisory duties. These were handed over to a Canal Department
which consisted of a chief clerk and four assistants." Even the members
of this tiny group and the canal engineer and his three division engineers,
who together formed the total managerial force of the canal, had little
permanency. All jobs on the canal continued to be patronage at the disposal of the party in power. "Every shift in political power in the state,"
Shaw emphasizes, "brought new engineers, collectors, weigh masters,
boat inspectors, superintendents, and lock tenders to the entire line of the
canal."90
The management of the Pennsylvania and Ohio Canal systems, as well
as Maryland's Chesapeake and Ohio, was similar to that of the Erie."! The
commissioners in Pennsylvania were elected, those in Ohio and Maryland
were appointed. On the Pennsylvania and the Ohio systems the operating
employees (toll collectors, lock tenders, and so forth) and the maintenance staff were supervised by the acting commissioner in charge of
one of the canal's three or four major geographical divisions. On the
Chesapeake and Ohio all but the heads of the maintenance crews reported
to the "superintendent" in charge of each geographical division. The
maintenance crews reported directly to the commissioner. There appears
to have been as little systematic reporting and auditing of accounts on
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these canals as there were on the Erie. No large canal adopted a formal
internal organizational structure, for the commissioners had little difficulty in maintaining personal contact with the very small number of
managers involved in operating and maintaining the canal. And since all
jobs on these canals were looked on, as they were on the Erie, as political
patronage, no major state canal system developed a set of experienced
workers, to say nothing of a cadre of career managers.
Yet neither a more efficient work force nor a larger and more effectively
organized managerial staff would have increased the speed or enlarged
the volume of goods transported through these canal systems. More systematic accounting and controls might have reduced operating and
maintenance costs and, therefore, lowered tolls by a small amount. Such
controls might have prevented some delays in the movement of goods.
But the speed and size of canal boats were limited by the amount a team
of draft animals could pull. Sustained speeds of four miles an hour were
rare. Such low speeds required little careful scheduling and control. Moreover, the weather, droughts, freshets, and ice shut down parts or all of
the canals far more often and for longer periods of time than any management error or dilatory work force. Careful internal organization, so
absolutely essential for safety and efficiency in moving railroad traffic,
was far less necessary in canal or water transportation.
Except in the financing of long-distance trade there was as little need
and as few opportunities in banking as in transportation to depart from
traditional methods. In funding those trades, the use of branches did
provide for the internalizing of activities of several business units and the
transactions between them. Only the Bank of the United States, however,
with its unique federal charter and its special relationships with the
federal government, had the facilities to coordinate administratively the
high-volume flow of funds used to finance the movement of commodities
and finished goods through the economy. Because this coordination involved accounting transactions on notes payable within two or four
months, it was not affected by the slow and uncertain movement of mail
that in the 1830S still required, at the very least, two weeks to go from
Washington to New Orleans." Even so such coordination was only
possible by a national institution with massive financial resources. The
largest of the newly specialized merchant banks did not yet find it necessary or profitable to set up branches manned by salaried employees. They
continued to rely, as had mercantile enterprises for centuries, on interlocking partnerships and other merchants acting as their agents to handle
their distant financial transactions. In these specialized ancillary transportation and financial enterprises, as well as in the increasingly specialized
primary mercantile enterprises which distributed goods in America, there
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was still no call to create anything comparable to the modern business
enterprise with its-many units and its hierarchy of managers.

Technological limits to institutional change in C01n1JlerCe
The specialization of enterprise in commerce, finance, and transportation is, then, the central theme of the institutional history of the American
economy during the first half .century after the ratification of the Constitution. Such specialization brought an end to the personal business world
of the general merchant of the colonial era and replaced it with the
increasingly impersonal world of the commission merchant. Although
personal relations remained important in arranging specific shipments and
sales and above all in the extension of credit, the importer, exporter,
jobber, auctioneer, bank cashier, insurer, and broker dealt daily with
buyers and sellers with whom he had little personal contact. Rarely did a
merchant know both the producer and consumer at either end of the long
chain of middlemen, transporters, and financiers who moved the goods
through the economy.
The concomitant of such specialization was thus a reliance on impersonal market coordination. Between the I 790S and the I 840s the mechanisms for such coordination were steadily improved. As commercial centers
grew in size, their businessmen set up exchanges similar to those in the
larger coastal ports. Their newspapers were filled with commercial information. Their merchants were served by a growing number of specialized
ancillary enterprises-banks, insurance companies, shipping lines, and
freight forwarders. Specialization lowered information and transactions
costs as well as the costs of financing and transporting the flow of goods
through the American economy.
On the other hand, expansion and specialization in trade and commerce
failed to bring institutional innovation." Existing procedures and practices remained fully adequate for, handling the activities within the
commercial enterprises and the transactions between them. Even the most
significant institutional development-the widespread use of the corporation to permit the pooling of capital in banks and insurance companies and
in those constructing and operating transportation rights-of-way-did
not lead to new ways of doing business between or within enterprises.
These corporations came to be administered by one or two salaried
managers, who stayed in close personal contact with representatives of
the owners, or the state, or the boards of directors, or the commissioners.
Business enterprises remained small and personally managed because
the volume of business handled 'by even the largest was not yet great
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enough to require the services of a large permanent managerial-hierarchy.
The overall management of the Second Bank of the United States, the
nation's foremost financial firm and its most powerful economic institution, required only the services of Nicholas Biddle and two assistants. On
the largest and most used canals, only the canal engineer and possibly the
canal clerk could qualify as middle managers. Before 1840, two or three
men could administer all the activities any enterprise involved in the
distribution of goods might be called upon to handle.
Modern multiunit business enterprise did not make its appearance
before 1840 for technological reasons. A steadily increasing population
was spreading across the continent. The volume of trade through the
economy increased concomitantly, but the speed or the velocity of the
movement of that trade did not. As a result, as the population grew in
numbers and expanded geographically, the number of units handling the
trade grew rapidly and became increasingly specialized. The number of
transactions between units multiplied. But the amount of goods and the
number of transactions handled by an individual unit within a given time
period remained much the same. As long as the movement of goods
through the economy continued to be powered by the traditional sources
of energy-wind and animal power-the volume of business an individual
enterprise was called to handle was not extensive enough to bring either a
subdivision within the firm or the internalization of several small units
within a larger enterprise.
Theoretically, technological limits on speed and volume of movement
of goods did not have to limit the size of the firm. Theoretically, the
volume generated by the market could have been extensive enough to
bring into being the large multiunit enterprise. Indeed; in Europe, where
the urban markets were bigger and closer together than they were in
the United States and where water transportation-coastal and inlandwas more regular and more reliable, such subdivided and integrated enterprises had begun to appear. Even so, the large multiunit enterprise was
still a rarity in the Europe of the I 840s. In the rural, agrarian economy of
the United States, where cities were small and commercial centers far
apart, and where inland transportation was closed down during the winter
months, slow speed of movement remained the most powerful constraint
on the growth of business enterprise and on the coming of institutional
change in commerce.
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The Traditional Enterprise in
Production
Technological limits to institutional change in production
Until the 1 840S traditional enterprise .remained as all-pervasive in production as in commerce, and for the same reason. The volume of activity
was not large and owners had no difficulty in administering their enterprises. In farming, lumbering, mining, manufacturing, and construction
the enterprise remained small and personal. In nearly all cases it was a
family affair. When it acquired a legal form, it was that of a partnership.
In production, the relative scarcity of labor in the United States was a
more significant constraint on the size of the enterprise than it was in
distribution, simply because more men were usually needed to produce a
given quantity of goods than to distribute them. In the early years of the
republic, rapid geographical expansion and growth meant that hired
labor was difficult to find and costly to keep. In agriculture, except where
crops were suitable for cultivation by slave labor, the output of a farm
was limited by the amount a family and a small number of hired hands
could plant and harvest.' In manufacturing, workers who were not
members of the family were normally apprentices and journeymen who
were working as part of their training to become independent producers.
Nevertheless, the technological limitations on output appear to have
been even more of a constraint to the growth of the enterprise than the
scarcity of labor. Until the 1 840S farmers continued to rely almost completely on traditional tools. So too did the builders of ships, wharves,
houses, and commercial buildings, and the extractors of ores and other
materials from the ground. In manufacturing, simple machines began to
replace men in a number of operations, but these machines continued to
be moved by the traditional sources of energy. As long as the processes
of production remained powered by humans, animals, wind, and water,
5°
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the volume of output was rarely large enough to require the creation of
subunits within the enterprise or to call for the services of a salaried
manager to coordinate and monitor the work of these subunits. In production as in distribution, existing institutions were more than adequate
to manage the basic processes.
Before the I 840S manufacturers expanded output in three ways. Craftsmen added more apprentices and journeymen to their work force. Entrepreneurs distributed work for processing in the homes of neighboring
families. Other manufacturers used simple machinery powered by the
flow of small creeks and streams. The large industrial establishment,
with its battery of machines, foundries, or furnaces that relied on a central
source of power and heat and was operated by a large number of workers
who had no other source of income than their wages, remained a rarity in
the United States until the I 840S. Before then the factory-as such
establishments will be termed in this study-appeared in substantial
numbers only in the textile industry. The one other type of manufacturing
enterprise to have similar characteristics was that producing firearms for
the American army. The textile manufacturers overcame technological
constraints by harnessing the power of large rivers. The firearms manufacturers were willing to pay the high costs of production and distribution
because the army guaranteed their market in order to have a domestic
supply of arms.

The expansion of prefactory production, 1790-1840
In 1790 nearly all the families who raised or processed crops or goods
lived on the same premises on which they worked. The largest group of
producers who lived and worked in the same place were, of course, the
farmers, who accounted for close to 90 percent of the labor force in 1790.
In the early nineteenth century the family farm which produced crops
for the market also raised much of its own food and manufactured its own
furniture, soap, lye, candles, leather, cloth, and clothing." In fact, goods
manufactured in the home were often sold to neighbors and nearby towns.
In I 8 10 the secretary of the treasury, Albert Gallatin, estimated that
"about two-thirds of theclothing, including hosiery, and of the house and
table linen, worn and used by the inhabitants of the United States, who do
not reside in cities, is the product of family manufactures.?"
In the seaboard cities and the small towns of the interior, manufacturers
were largely artisans who lived above or near their shops." They worked
at a specialized trade such as the making or processing of cloth (spinners,
weavers, tailors, and makers of stockings, gloves, hats, and sails), leather
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(tanners, shoemakers, and harnessmakers), wood (makers of furniture,
carts, wagons, carriages, paneling, and clocks), metals (smiths of gold,
silver, copper, tin, blacksmiths and whitesmiths, gunmakers and ironmongers), or clay and glass. Some artisans, especially journeymen who
had not yet set up their own establishment, became itinerants during the
warmer months, traveling from village to village and farm to farm in the
practice of their trade.
Those few producers who worked outside the home lived in the towns
and were concentrated in the building trades, constructing homes, warehouses, commercial edifices, ships, and wharves. They too were artisans-spainters, carpenters, masons, shipfitters, riggers, caulkers, and the like.
Normally their work was supervised by a master carpenter or shipbuilder.
In the ports, ropewalks and copper-sheeting works supplemented ship
construction. Like the small city breweries, rum and sugar refineries, and
tanneries, they were usually operated by a master artisan and a small
number of assistants.
Other industries were rural in nature and often tied closely to farming.
Lumbering and potash making remained primarily part of the process of
land clearing. Farmers became lumbermen in the winter, providing wood
for fuel and lumber for the growing seaports and for the West Indian
trade. Trapping, too, provided additional "cash crop" for the frontier
farmers. However, until the expansion of John Jacob Astor's American
Fur Company, after 181 5, large-scale fur trading in the United States was
dominated by the British in Canada. After 1815, Astor's fur company
carried out trapping on a continental scale, but its trappers were working
in areas that were not yet settled by American farmers.
Until the I840s mining continued to be carried out on a small scale.
Before the opening of the anthracite fields in Pennsylvania, the only place
coal was mined extensively in the United States was along the James
River in Virginia." There much of the mining was done by farmers and
planters who leased pits. As early as the I790s, however, a few large
enterprises employed as many as forty miners, usually slaves, supervised
by an overseer or two. The total output of the James River coal mines
remained small and was for many years measured in bushels rather than
tons. In the years after 1790, iron mining continued to be carried on as
part of iron processing in the rural iron plantations. These iron plantations
worked largely by slaves and indentured servants were, before the coming
of the integrated textile mills, the largest industrial enterprises in the
United States. Lead mines in the frontier districts of Missouri, Wisconsin,
and Illinois were leased out under government supervision to individuals
or partnerships who rarely employed more than a score of men. No copper
was mined in any quantity until after 1840, and what little gold and silver
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was extracted was done so largely by individuals rather than partnerships.
Of the three ways to expand output in manufacturing or processingthe enlargement of existing shops with the traditional work force, the
"putting-out" system, or the use of machinery and other capital equipment
-the first was used primarily to meet local demand. After 1790, the
artisans enjoyed growing local markets and had access to local supplies of
yarn, leather, and wood and easily obtained cloth and metal from importers of British products. Although they became somewhat more
specialized, they expanded their output to make their suits, dresses, hats,
furniture, tableware, copper, brass, and pewterware by employing more
apprentices and journeymen who continued to work in the traditional
manner with traditional tools. The same could be said for the makers of
sails, ropes, and glassware, and rum, whiskey, and beer. In all these trades
new machinery was not extensively developed or used before the 1840s.
The enlarged shop was still a small personal enterprise. Work continued to
be done in or near the home of the master who remained responsible for
feeding and housing his apprentices and journeymen.
In the same way, the building and construction enterprises expanded
to meet the growing demand by employing and training younger craftsmen." As the cities grew, master carpenters and builders often contracted
to construct a series of houses at one time, and so kept a number of
journeymen and apprentices at work under their direction," This was the
case, too, in shipbuilding, where master shipwrights took charge of bringing together and supervising a group of skilled shipwrights, riggers,
caulkers, and the like. Contractors, who took over the task of laying down
and paving city streets, worked in much the same manner as those who
were building turnpikes and canals. They were small local contractors
using local labor. Normally an engineer or a city official supervised the
work of these contractors. Their workers continued to use traditional
tools and skills.
Where artisans, shipbuilders, and building contractors expanded their
output to meet growing local demand by adding apprentices and j'ourneymen to their work force, those producing for distant markets turned to
putting-out work to be processed by workers in their homes, a method of
production widely used in Europe. To produce the needed volume, an
artisan or a merchant would purchase materials-yarn, leather, cloth,
wood, or metal-deliver them to workers in their homes, pick up the
completed article, and then arrange for its sale, either outright or, more
often, on commission to merchants in the nearest major port or commercial center. In the 1790S, shoes, straw hats, lace, stockings, other clothing,
woven cloth, chairs, clock cabinets, other furniture, cards for cleaning
wool, and nails were produced through putting-out to households. Of
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these, shoes and chairs were the items made on the largest scale for distant
markets.
The history of the shoe industry best illustrates how the putting-out
system in the United States evolved to meet a growing demand." From
the late eighteenth century until the I 840s, shoes for markets in the West
Indies and then in the south and west were produced in homes or on farms.
After the turn of the century, an increasing number of specialized workers
received leather, thread, and other supplies from a merchant or a master
"cordwainer." The makers of shoes carried out their tasks in tiny shops
attached to their homes (mostly farmsteads), known as "ten footers." As
the demand expanded in the 1820S, the entrepreneurs tried to supervise
and coordinate production more effectively by setting up a "central
shop.?" There, the leather was cut into sales and the upper part of the
shoes. The latter was sent out to out-workers. After the completed uppers
came back to the shop, they and the sales were sent out to other workers,
the "fitters," who completed the shoe.
Under this system, shoemaking was all done by hand, at the individual's
own time and pace. "Up to the forties," Blanche Hazard, the industry's
leading historian has written, "the shoemaker had used mainly [hand]
tools, and just such as had been used for centuries ... The domestic
worker had enjoyed all the latitude that he needed or wished. He sowed
his fields and cut his hay when he was ready. He locked up his ten footer
and went fishing when he pleased, or sat in his kitchen reading when it was
too cold to work in his little shop."!" In the forties, improved metal
machinery began to replace the older, traditional tools, and, in the fifties,
the invention of steam-powered, relatively expensive shoe-making machines brought the factory form of production to the shoe industry and
quickly brought to an end the putting-out system.
In other industries the putting-out of goods in homes was not as widespread as in the shoe trade. Leather manufacturing, such as saddlery and
belting, continued to be done in the artisans' shops. In clothmaking,
putting-out was used only between the Embargo in 1807 and the adoption
of the power loom. How long this system continued in the making of
chairs, cabinet work, and other wood products is not clear. It was used in
its most simplified form (that is, having the workers make the complete
product at home) ,in the production of straw and palm leaf hats, cloth
bonnets, and gloves until well after 1840.11 Indeed, the invention of the
sewing machine, though ending its use in the making of shoes, expanded
it in the apparel industry. In all these trades, the entrepreneurs sold the
finished wares through the wholesaling networks that had developed after
1815 on the east coast to market British goods."
In the United States, more than in Britain or on the Continent, machin-
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ery was used oftener than the putting-out system to produce goods for
distant markets. Some machines came from Britain; many were developed
by Americans, especially New Englanders. Until the 1840s, however,
the machines were simple, made largely of wood. Metal was used only in
the critical cutting parts or where friction occurred. These machines were,
therefore, easily built and repaired by local carpenters, blacksmiths, and
tinsmiths, or by the manufacturers themselves. Their initial cost and maintenance were low. They were nearly all powered by water from small
streams. As these streams froze in the winter, flooded in the spring, and
often ran dry in the summer and early fall, the volume of the output of
the machines they powered was small and varied with the seasons.
The use of machinery came early in the processing of products of the
field and forest." As early as 1795, Oliver Evans constructed a continuous
process flour mill on the Brandywine Creek in Delaware. This mill annually milled 100,000 bushels of wheat into flour. It employed six workers
who spent most of their time closing barrels. Similar mills soon appeared
along the towns on the fall line, where streams and rivers reached tide
water, particularly Baltimore and Richmond. With the opening of the
New York and Ohio canals, Rochester and Buffalo in the 1830S and 1840S
surpassed the more southern cities as the nation's leading mill centers.
Although output increased, the mills remained small and operated only
during and immediately after the harvest season.
Machinery also was used increasingly in the wood and lumber trades.
Sawmills employing either imported or locally made saws began to sell to
specialized dealers, who in turn marketed lumber for fuel and supplied
finished woods to local builders and, manufacturers. Such manufacturers
used water-powered planes, presses, and simple cutting machinery to
make clapboards, flooring, and mill work (paneling, mantels, doors,
window frames, and so forth), furniture, clocks, buttons, and other notions, as well as axe and hoe handles, gun stocks, hat blocks, and shoe
lathes. Although most such production was winter's work for local
consumption, an increasing amount went for distant markets.
Clockmaking provides a revealing example of the expansion of production by the application of machinery in the woodworking industries.
Here Eli Terry of Plymouth, Connecticut, was a pioneer. After inventing
a machine for cutting the teeth of wood clockworks, and another for
cutting the leaves of pinions, Terry, in 1806, built a shop twenty feet
square, using water conveyed "through a hole six inches square." After
enlarging his shop and developing more machines, ten men and two
women were able to produce 1,100 clocks annually; these sold for $25
and $30 apiece. The materials for these clocks could be obtained from
nearby forests and fields. Only small amounts of special woods-cherry

56 ]

Traditional Processes of Production and Distribution

and mahogany-and brass and glass came from nonlocal sources. Only
.the weights, pendulum bob, and crown wheel were made of brass." Other
Connecticut clockmakers soon followed Terry's lead. By 1820, similar
small manufacturing establishments in the Bristol-Litchfield-Waterbury
area of the state were producing 15,000 clocks a year. Comparable production by machinery in small shops became quite widely used in the
making of chairs and other furniture, buttons, combs, and notions. In
southern New England machine-made products often replaced handmanufactured items.
The example of Eli Terry and of others manufacturing by -means of
fabricating and assembling wooden interchangeable parts suggest the scale
of operations in the woodworking industry before the I840s. The work
force was tiny-a dozen or so people-power came from small streams,
materials were close at hand, and those few items that came from a distance
were required in only small amounts. While the output of a mill greatly
exceeded that of a single artisan, or that of a number of home workers, it
still could be easily marketed by a.few peddlers, who drove their carts as
far west as Buffalo and as far south as Richmond, selling to farmers and to
general stores along the way. As the number of producers increased in the
I820S, the clockmakers and woodmakers continued to use peddlers, but
relied increasingly on local merchants and distant storekeepers to sell their
goods and to provide credit. By I840, clocks came to be sold almost
entirely through commission agents and then jobbers in New York and
other eastern cities.
Metal products were manufactured and sold in much the same way as
wood products. Buttons, razors, cutlery, locks, pots and pans, and other
consumer goods were produced for consumer markets in small shops using
simple but specialized cutting, stamping, and polishing machinery." The
metalmakers also sold through peddlers and then through commission
agents and jobbers in New York and other eastern ports.
They differed from the wood processors in other ways, however: their
materials came from a greater distance and cost much more. Nearly all
their copper, tin, and much of their iron came from abroad. In New
England even the blacksmiths, the largest consumers of wrought iron
in an agrarian economy, imported their materials." In 1832, 161 out of 167
blacksmiths in Maine used European iron. The largest ironworks in New
England-makers of nails, hoops, wire bars, axes, and shovels-were in
that year receiving 70 percent of their requirements from abroad, even
after the high tariff of 1828 (the notorious Tariff of Abominations). So
too were manufacturers on the Delaware River. Until the 1830S these
works continued to use charcoal for the heat needed to work their iron,
despite rising costs as local wood supplies were depleted.
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The production of American pig and wrought iron remained concentrated in eastern Pennsylvania. Its price stayed high, not only because of
transportation costs (iron was rarely mined near tidewater), but because
its producers relied wholly on an ancient form of production.F As Peter
Temin has pointed out, "the American iron industry in 1830 operated
almost exclusively on the basis of traditional technology, despite the very
successful new technology in Britain."Is Pig iron was still produced by
charcoal-fired blast furnaces, and wrought iron was still made by waterdriven hammers. Even as late 'as 1832, much of the American iron was
produced on iron plantations similar to those of the colonial period,
located in isolated rural areas where ore, wood for charcoal, and water
power for the forges were to be found on a single large tract of land.
The output of these plantations remained small, with the furnaces producing at best twenty-five to thirty tons a week." Both the furnaces and
forges were normally shut down during the cold (and freezes) of winter
and the heat (and droughts) of summer.
As their are supply was depleted, iron plantations were often abandoned. Their owners, if they stayed in the business, located are in more
distant areas. The blast furnaces usually followed mining into the hills,
but forges remained closer to the markets." Although ironworks became
more specialized in function, they continued to make a variety of products. The pig-iron processors made stoves and other cast-iron products;
while the makers of wrought iron produced nails, wire, and fittings, as
well as bar and sheet iron." In the making and processing of iron, as in
nearly all other manufacturing, the enterprise remained small and personally managed. In the blast furnaces, forges, and finishing mills, a work
force of as many as fifty men was uncommon.
It was only in the making of cloth that the factory employing a
permanent force of more than fifty workers had become common before
1840. And even in clothmaking the new type of manufacturing establishment did not appear until 1815, when the machinery for both spinning
and weaving was placed within a single mill, Before that date, machinery
had been used only in spinning; weaving continued to be done entirely by
hand. Although in 1790 the design of Richard Awkwright's waterpowered spinning mules had been brought by Samuel Slater from England
to Rhode Island, the adoption of spinning machinery came slowly. Only
fifteen cotton spinning mills were in operation before the passage of the
Embargo Act of 1807.22 All were located in southeastern New England,
all were powered by the flow of small streams, and nearly all used crude
Awkwright frames." Their owners depended on local families for the
labor force, with the children tending the machines and the adults doing
the heavy work. The heads of the family were paid in goods-yarn, food,

58 ]

Traditional Processes of Production and Distribution

and supplies-supplemented by some cash. The manufacturers sold their
yarn at first to local householders and weavers and then to commission
merchants in Boston, New York, Philadelphia, and Baltimore. These
spinning mills were managed by partners, or often by a single owner.
In the years between 1807 and 1815, when embargoes, trade restrictions, and wars cut off the normal British imports of thread and cloth, the
domestic textile trade boomed. By 1809 Albert Gallatin noted that sixtytwo spinning mills were already in operation and twenty-five more were
being constructed, with the greatest concentration still being in southeastern New England." The demand for yarn and for cloth woven from
that yarn not only remained high but also moved westward as the
population migrated into the Mississippi Valley. In 1806 the Providence
firm of Brown and Almy (the mercantile enterprise that marketed the
products of Slater's mill) sold 16 percent of its total products through
Philadelphia and 8 percent through Baltimore. By 1808 the proportions
had jumped to 30 percent and 14 percent. At the same time, Brown and
Almy shipped an increasing amount of woven cloth with its yarn. By
1814, 67 percent of the firm's total output was sold through Philadelphia."
To nleet the demand for cloth, Slater and other spinning mill operators
began to have yarn put out to be woven by hand looms in homes. Then,
in 1809, these manufacturers moved the workers into central shops in
order to supervise more effectively the processes of production."
The growing demand for cloth encouraged the mechanization of
weaving. The resulting integration of weaving and spinning within a
single mill led to the construction of the first large factories in the United
States." In 1814 a Bostonian, Francis Cabot Lowell, who had smuggled
the plans of a power loom out of Britain, built a factory on the Charles
River at Waltham, Massachusetts. There he placed spinning machinery to
feed his new weaving machines. By integrating all the activities involved
in these two basic processes, Lowell's Boston Manufacturing Company
was able to turn out a far greater volume of cloth at a much lower unit
cost than any other American textile producer. The integrated factory,
with its initial capitalization of $100,000 (raised quickly to $300,000 and
then to $600,000) and its work force of three hundred workers, was far
larger than any existing mill in the nation. Because of its size, the work
force could no longer be paid irregularly and in kind. Monthly cash
wages provided the mill hands with their only source of support. Unlike
the workers in the spinning and other small mills, they no longer looked
to agriculture for part-time work, and subsistence.
Because of the volume of its, operations, the success of the Boston
Manufacturing Company demanded more than technological innovation.
To build and to repair the large number of machines needed, Lowell and
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his associates constructed their own machine shops. To obtain a permanent
work force of the size they needed, Lowell reached out to that yet-unused
supply of labor, New England farm girls who had finished their schooling
but who were not yet married. To provide the unprecedented amount of
working capital needed to pay regular wages and to buy cotton in volume,
Lowell and his associates incorporated their enterprise. They did so in
order to tap the funds of Boston mercantile families who, because of trade
restrictions and wars, had not been able to continue their investment in
commerce. Finally the Boston Manufacturing Company placed the marketing of its output in the hands of a single agent. Because of the high
volume involved, the agent readily accepted a commission of only I
percent. The marketing firm, B. C. Ward & Company, with which
Lowell's associates were closely connected, sold most of the factory's
output through the growing dry goods jobber network in New York
City. Aided by the mildly protective Tariff of 18 I 6, Lowell's enterprise
was able to compete easily with the output of British factories whose low
prices were at that time driving many American textile enterprises out of
business.
In fact, the integrated mill proved highly profitable. The profits of the
Boston Manufacturing Company, reflecting the productivity of its factory, ranged from 16 percent to 26 percent annually, even during the
period of. price-cutting caused by the depression following the panic of
1819.2 8 After seven years of operation, the stockholders received more
than 100 percent return on their original investment.
Eager to expand, the entrepreneurs associated with Lowell were keenly
aware of the need for a more powerful and steady source of power than
was available from the Charles, Blackstone, Brandywine, and Schuylkill,
the small streams that powered existing mills in the United States. To
keep more than a single integrated mill going, they needed not only to
harness a major river but to do so where a large drop in the riverbed
promised a powerful force of water. They selected a site on the Merrimack River where a canal had been built around a thirty-foot fall. By
enlarging the canal to a width of sixty feet and a depth of eight feet, and
by building the largest waterwheels in the country, they obtained the
power to run, winter and summer, a dozen mills the size of the one at
Waltham. There they set up an industrial town named for Lowell."
By the end of the decade, ten of the largest corporations in the United
States, capitalized at between $600,000 and $ 1,000,000 were using the
water power that flowed through the hydraulic system at Lowell. Other
manufacturers began to build similar integrated mills powered by the
same technologies on the Merrimack, Connecticut, Passaic, and other
large rivers where they took major drops as they flowed to the sea."
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These men used much the same types of labor force, and they organized
their enterprises as corporations. The shares of these firms were closely
held. In nearly all cases, the controlling shares remain in the hands of three
or four close associates and their families."
Yet such industrial sites were limited. Lowell, Manchester, Lawrence,
Holyoke, Springfield, and Patterson were among the few industrial cities
in the United States whose growth was based on water power. It was not
until the steam generated from anthracite coal became available that
similar large integrated mills were built in southern New England and
the middle states." Appropriately enough, Samuel Slater, the founder of
the spinning industry in America, built the first integrated steam mill in
1828, in Providence. Until that time he and most of the other textile producers in southern New England continued to rely on hand weavers to
process their yarn. Only after coal became available to generate inexpensive steam power were the southern New England enterprises able to
conlpete efficiently with the river-powered mills to the north or the
steam-powered factories of Great Britain.
The cotton industry set the example for the wool manufacturers, .but
for no others. By the 1830S both the spinning and weaving of wool were
being handled first by water-powered and then by steam-powered machinery." The very first woolen mill to adopt the full panoply of the
techniques developed at Waltham began operation in Lowell in 1830.
A survey of American manufacturing authorized in I 832 by the
secretary of the treasury, Louis McLane, documents the concentration
of the factory form of production within textiles." Of the 106 manufacturingfirms listed in the McLane Report that had assets of $100,000 or
over, 88 were textile companies (of these, 10 were producers of wool
fabrics, and 2 made both cotton and wool cloth). Twelve were ironmakers, the majority of which were still the ancient type of "iron plantation." (The assets of these firms were as much in land and mines as in
buildings and machinery.) The remaining 6 enterprises in the largest 106
included manufacturers of nails and hoops, of axes, of glass, of paper, of
flour, and of hydraulic equipment. Of the 36 enterprises reporting 250
or more workers, 3 1 were textile factories, the remaining were 3 ironworks, the nail and hoops works, and the axe factory.
If smaller amounts of capital and smaller numbers of workers are used
to define the large manufacturing establishments of-the 1830s, the pattern
remains the same. Of the 143 firms having capital assets of between
$50,000 and '$100,000, the greatest number were textile firms with iron
enterprises following in about the same proportion as they did on the list
of 106 firms with assets of $ 100,000 or more. The enterprises in the
$50,000 to $100,000 range in other industries included nnilmaking firms, a
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producer of steam engines in Pittsburgh, a firearms maker in Connecticut,
a gunpowder company and a flour mill in Delaware, and a saddlery establishment in Pennsylvania. If one looks at the enterprises with fifty or more
workers (which were not included in the other categories), the concentration remains in textiles, with ironworks second in number, but a good
way behind. There are a number of industries in which one or two
enterprises reported hiring more than fifty workers. But in only six
industries were there as many as three to seven firms with a work force
of over fifty: books-and printing with seven, cordage with five, shipyards
with five, buttons with three, combs with three, and glass with three. (The
button and comb firms listed workers working at home.) The overwhelming majority of the enterprises listed in the McLa11e Report had assets of
only a few thousand dollars and employed at the most ten or a dozen
people.
The McLane Report is incomplete. It covers only ten states, all in the
northeast (with a short and very incomplete statement on Ohio). Although the returns for some states, especially Maine, Massachusetts,
Rhode Island, Pennsylvania, and Delaware are most detailed, those for
others have gaps in capitalization, employment, and other data. Nevertheless, the information covers those states in which, as late as 1850, 75
percent of all American manufacturing was concentrated. Much of the
data provided on individual enterprises is very detailed, giving a wealth
of information on wages, sources of raw materials, locations of markets,
and types of power used, as well as on assets, working capital, and employees. Moreover, scattered data in the censuses of 1830 and 1840 and
studies of individual firms and industries support the generalizations
indicated by the 1832 survey. Although other enterprises with assets of
more than $50,000 and with employees of more than fifty workers not
listed in these reports or studies certainly existed, it seems hardly likely
that new information would alter the profile of American industry given
in the McLane Report."
The McLane Report also emphasizes that as late as 1832 American
manufacturing was still powered almost exclusively by water. If enterprises in the Pittsburgh area where coal was plentiful are excluded, only
4 of the 249 firms capitalized at $50,000 or more relied on steam for
power. Three more supplemented water power with steam. A check of
the firms with assets of less than $50,000 but with fifty or more workers
shows only one using steam and that was a machine and iron works in
New Britain, Connecticut. Peter Temin, in his study of steam and water
power, located as many as 100 steam engines in the McLane Report, but
the majority of those were often- low-horsepower auxiliary engines."
With the exception of Pittsburgh, more firms reported the use of wind
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and mule power than steam,"? In the great majority of cases, water power
was generated by small streams rather than large rivers. This meant not
only that the. volume of power generated was relatively low but also that
most machinery in the United States was subject to seasonal periods of
shutdown because of ice, drought, and freshets.
The profile of American industry delineated in the McLane Report and
other sources is, then, one of production being carried out by a large
number of small units employing less than fifty workers and still relying
on traditional sources of energy-water, wind, animal, and human. The
resulting products, when sold beyond local markets, were marketed
through the growing specialized distribution network, initially created
to market the goods produced by British factories in the United States.
Investment decisions for future output, as well as those for current production, were made by many hundreds of small producers in response
to market signals, in much the way Adam Smith described. Before 1840
the traditional form of enterprise remained quite satisfactory for the
management of production in the American environment.

Managing traditional production
As this profile suggests, the management of production was no more
complex than that of commerce. Artisans, craftsmen, shipbuilders, house
builders, distillers, and refiners who relied on the labor of apprentices and
journeymen found the age-old methods of accounting completely adequate. Like the merchants, they kept records of their financial transactions by using the double-entry system. However, they paid much less
attention to improving information on markets and sources of supply
than did the merchants."
The same was true of manufacturers who expanded production by
adopting machinery. Their simple machine required neither heavy investment nor a large work force. Few manufacturing enterprises operated
full time. Even when they remained active all year, they were closely
tied to the seasonal variations and routines of a still overwhelmingly
agrarian economy.
Nor was the management of putting-out work any more complicated.
In the United States the organization of the putting-out or domestic
system of manufacturing was never as sophisticated as it was in sixteenthcentury Florence or eighteenth-century Britain." Tasks were rarely subdivided; instead the complete product was manufactured in the home.
Even in the making of shoes, where the putting-out system was used most
extensively, the worker did only two different tasks: the making of the
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"uppers" and the fitting of the "uppers" to the soles. In carrying out this
method of production, the merchant or artisan who owned the materials
and was responsible for the sale of the finished goods kept the books. He
debited the worker's account with the value of materials received and
credited it with the pieces of finished goods returned at the agreed-upon
price. The books show that the worker was often charged for the household supplies he needed, and then credited with farm produce, as well as
for the completed shoes or cloth that he returned to the entrepreneur."
These accounts were not used to control the worker's activities as they
were in the eighteenth and early nineteenth centuries in Great Britain.
There, according to Sidney Pollard, they were used as a "check on
materials handed over to the outworkers, on rent on their equipment (if
any), and on the workmanship of the finished goods handed back."?' In
the United States, the entrepreneur made few attempts to see if the
materials he handed out were efficiently used. In fact, the shoemakers
usually had enough leftover leather from their production to make and
sell shoes for their own profit. Much the same was true of the cloth
weavers." An Englishman who visited Rhode Island in 1815 deplored the
unsystematic nature of American methods. He urged that the distribution
of yarn and the receiving of cloth be done on specific days, and that the
use of weavers' tickets, so common in England, be adopted." Instead,
Americans often turned to the central shop where the work could be
supervised by a single overseer. As the merchant who handled the yarn
produced in Slater's mill wrote to a correspondent as early as 18°9, "We
have several hundred pieces now out weaving, but a hundred looms in
families will not weave so much cloth as ten at least constantly employed
under the immediate inspection of a workman.J''"
All in all, the domestic system of production, so important in the
processing of goods in Europe, had little impact on the evolution of a business enterprise or its management in the United States. It did strengthen
the tradition of paying by the piece, and the central shop in shoemaking
and cloth weaving had some similarities to the factory. But since the
entrepreneur who allotted the materials had little fixed capital to account
for and no permanent work force to discipline and control, his business
activities were much closer to those of a contemporary merchant than to
those of a factory owner.
Before the I 840S the relative scarcity of labor and the continuing use
of traditional technologies thus sharply limited the amount an enterprise
was able to produce and the size to which it might grow. Before that
decade very few enterprises in either production or distribution had
acquired an internal organization as complex as a single operating unit of
the many that make up a modern business enterprise. Only the southern
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plantations and the northern textile and gunmaking factories had managerial needs at all comparable to those of a single unit at the lowest level
of modern management (see figure I in the Introduction). The plantations, which were able to enlarge their output by employing slaves,
represented an ancient form of production. The textile factories, which
expanded their output by developing the technology to harness power
from large rivers, and the gun factories, whose guaranteed markets permitted them to pay the costs of traditional technology, were the pioneers
of a basic new form of production. The plantations and early textile and
arms factories in the United States were as large and as complex to manage
as all but the biggest agricultural and industrial enterprises in Europe. An
analysis of their operation indicates the nature of management in the
largest private businesses at home or abroad before the coming of the
railroads. This analysis emphasizes the limited managerial experience on
which the later builders of modern business enterprise could draw.

The plantation-an ancient [ortn of large-scale production
Until the nineteenth century, in both the United States and Europe
there were many more large-scale enterprises in agriculture than in industry. In Europe the large landed estates with their salaried land agents or
managers had some influence on the evolution of industrial management."
In the United States this was not the case.
One reason may have been that the great majority of southern planters
directly managed the property they owned. They were not absentee landlords, as was so often the case in Europe." They hired overseers to assist
them and not, as did many Europeans, to replace them in managing their
estates. And as Robert Fogel and Stanley Engerman have argued, many
owners of large plantations did not employ a resident salaried overseer."
The managerial tasks of the planter were not complex. Close supervision
of the work force was necessary only during the planting, initial cultivation, and harvesting. Between December and March, before the planting,
and in the summer when the crops were maturing, planters often left the
plantation in charge of trusted slaves. In fact the social seasons in southern
towns were arranged with this calendar in mind.
Moreover, the plantation work force was small by modern standards.
Indeed, it was smaller than in contemporary New England textile mills.
As late as 1850 the census reported that only 1,479 plantations had more
than 100 slaves. Of these, 187 had more than 200, 56 more than 300, 9
more than 500, and 2 more than 1,000.48 Normally a third of the slaves on
a plantation were either children under ten years of age or too old for
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regular field work; a few did only housework, Therefore, less than a dozen
plantations in the south in 1850 had a work force of 300 full-time field
hands, in, other words, a work force comparable in size to that of the
first integrated textile mill in New England. And few had capital assets
(excluding the value of slaves) of $300,000, the capitalization of the
Boston lVlanufacturing Company when it began production in 1815.
Nevertheless, as the first salaried manager in the country, the plantation
overseer was an important person in American economic history. The size
of this group (in 1850 overseers numbered 18,859) indicates that many
planters did feel they needed full-time assistance to carry out their managerial function." Where they did not have white overseers, many may
have relied on black "drivers" to carry out these tasks. Such tasks remained
almost wholly the supervision of workers, The overseer rarely handled
nloney or accounts and had little acquaintance with complex machinery.
The written rules that the planters issued to the overseers "for the governance of a plantation" dealt almost wholly with the handling of slaves
and the working of crops. Even though plantations usually had a mill or
gin on them, for use in the first step of processing the crop, the instructions
say little about machine maintenance. These rules called for, as William K.
Scarborough has written, "firm discipline, tempered with kindness, and a
uniform, impartially administered system of justice."50 The overseer was
expected to know the strengths and weaknesses of his foremen, or
"drivers," and even of many of the field hands themselves.
The organization of the work force that planters and overseers supervised followed a traditional pattern. On the older tobacco and sugar
plantations and the newer cotton ones, the slaves worked in gangs led by a
"driver."?' Each gang was assigned an allotted task to be completed during
a day or even a week, and particularly during planting the work of these
gangs was carefully coordinated. In rice growing and often in the harvesting of cotton, where teamwork and coordination were less necessary, the
planters used the "task system," under which each hand was assigned a
daily task and could leave the field when it was completed. Whether done
by piece (task) or by day (gang), the sowing, tending, and harvesting of
crops followed time-tested procedures. Only at those critical periods of
planting and harvesting, or when a storm or flood endangered the crops,
did the work of the planter, the overseer, and the drivers become more
than routine.
Neither the overseer nor the planter himself kept detailed financial
accounts. They maintained a "plantation book" that recorded births,
deaths, and as one guide for overseers put it: "the daily picking of each
hand; the mark, number, and weight of each bale of cotton, and the time
of sending the same to market; and all other such occurrences, relating to
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the crop, the weather, and all other matters pertaining to the plantation,
that he may deem advisable.l''" The plantation book was similar to a ship's
log. As in the case of a log, its contents were only occasionally transcribed
or summarized in a systematic way. The overseer or oW1)er was rarely
able to make a comparative analysis of the output of different hands, gangs,
or fields over an extended period of time.
On most plantations, account books were usually kept by the planter's
factor, and not by the planter himself. Some planters, however, did keep
fairly accurate consolidated books when they had accounts with more
than one storekeeper, factor, or banker. These double-entry accounts,
like those kept by factors and merchants, were only records of external
transactions. In accounting for their income and outgo, the planters included their own personal expenses and those of their families-as did
the merchants. At the annual balancing of the books, or for an evaluation
of property for taxes or sale, a planter drew up inventories that provided a
rough estimate of the value of his property including slaves. A few even
computed a 7 percent charge on these estimates, and recorded them as
an expense. Such accounting sophistication was, however, rare. Planters
made little effort to analyze their overall cost or the unit cost of raising a
bale of cotton or a hogshead of sugar. Indeed, one student of plantation
operations has written that an analysis of cost must be "hypothetical, and
cannot be ascertained from surviving records. It was seldom taken into
consideration by the planters themselves who usually were content with
the simplest records and figured profits or losses on the basis of cash
income and expenditure.l'f"
This lack of concern for costs did not mean that the plantations were
mismanaged. As in the case of contemporary mercantile enterprises,
financial success or failure hardly depended on accurate cost accounting.
The factors' abilities to market the crop and the overseers' to grow it were
far more important. The planter had as little control over the drought,
rain, and frost that affected the size and quality of his crops as he had over
forces of supply and demand that set the prices he received in the international market. Even if costs could have had been accurately estimated,
the planter could do little with the information except to shift to the
production of other crops. When prices dropped, he might plant less of a
staple cJ;oP and more food. He was, however, rarely in a position to shift
from one staple cash crop to another. If he had surplus to invest he almost
always put it into land and slaves.
Thus the southern plantation, although it required some subdivision of
labor and some coordination of the activities of the work force, had little
impact on the evolution of the management of modern business enterprise." In agriculture, as in commerce, the use of traditional tools to
I
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carry out traditional tasks meant that the traditional ways of organization
were wholly adequate. There was little the planter could do to increase
productivity or to speed up the processes of the crop cycle.
Only after 1850 were the processes of agriculture to be altered by the
application of new technologies. Then, instead of adding more manpower
to increase output per acre, farmers turned to using mass-produced farm
machinery, new types of fertilizers, and new strains of crops and cattle.
Once the Civil War brought the abolition of slavery, the family farm
using the new machines and techniques remained the basic unit of enterprise in American agriculture. The processes of agricultural production
long remained the prerogative of personally owned and personally managed enterprises.

The integrated textile 11zill-a new [ornt of large-scale.production
Unlike the operation of the plantation, the management of the integrated textile mills, the largest industrial establishments of their days, did
create new challenges. Owners and managers paid close attention to
expanding output and increasing productivity. Nevertheless, their managerial methods adhered to those of the mercantile world that spawned
them. The transition from mercantile to industrial management came
slowly.
Within a single mill the integration of all the processes of production
involved in making cloth stimulated innovation in each of the specific
processes. Close coordination of the flow at first put a premium on speeding up the spinning processes so that the thread could be fed into the
weaving machines as fast as the latter could consume it. Then came the
development of leather belting to transmit power faster than was possible with the cumbersome and costly iron gearing. Soon throstle-spinning
(and later ring-spinning) frames replaced the slower mule-spinning
frames. Besides permitting a much faster and therefore much larger output
for each machine, throstle-spinning and ring-spinning frames were easier
for women and children to operate. In Britain, on the other hand" where
spinning and weaving were not integrated and male labor was more
extensively used, the mule continued to be used well into the twentieth
century." The increase in velocity of output encouraged by the integration of the processes of production thus helped to make the three decades
after the War of I 8 I 2, in the words of an expert in the field, a "seminal
period in the history of American textile technology." The resulting
increase in speed caused output per spindle to rise by almost 50 pcrcent.?"
Organizational innovation came more slowly. The merchants who
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founded the mills and those who came to control them, as well as those
who marketed their output, held to traditional ways. Although they
incorporated these manufacturing enterprises in order to pool capital,
they continued to manage them like partnerships. The manufacturing
firm had one full-time officer, normally the treasurer, who resided and
worked in Boston or another commercial center and was a major stockholder." The day-to-day operations of the distant mill were left to a
salaried agent or to a superintendent. To the treasurer and members of
the board, the mill agent was a technician similar to an engineer on a canal
or an inspector in an insurance company. He was not, as was the overseer
to the planter, a close personal assistant helping him to supervise the enterprise as a whole. The treasurer kept in touch with the agent through the
accounts the agent sent him and through weekly visits to the mill.
As the mills were designed to facilitate the coordination of flow through
the processes of production, the mill agent's administrative task was relatively routine. Each process was normally carried out on a separate floor.
In the early mills the raw cotton entered at the bottom floor and the finished cloth emerged at the top.58 On the first floor, raw cotton was picked
and cleaned by machines, "lapped" on to wooden cylinders, and then
carded. The cleaned and carded cotton went by elevator to the second
floor where it was spun into yarn. Next the yarn was dressed-sized,
brushed, and dried-and wrapped on to a lap or heavy wooden bobbin,
while the fill (undressed yarn) was also wound on another set of bobbins.
The warp (the dressed yarn) and the fill were woven into cloth on the
third floor. The cloth was then moved to the next floor where it was
dressed, and then sent to the cloth room, where it was trimmed, measured,
and folded. Some of the finished product went to a nearby bleachery to
be bleached and, as facilities were added, to be dyed and printed. Such a
factory embodied, it must be stressed, an integration, not a subdivision of
work.
Each process was, then, carried on within a subunit of the factory,
mostly on one floor, and was supervised by two or three foremen or
overseers, as they were then called. The machine tenders were usually
women, since the tasks required dexterity and certain manipulative skills
and not heavy manual labor. The work was far more routine than even
that of plantation slaves. Indeed, the mill workers were the first sizable
group of Americans to be totally isolated from seasonal variations in the
tempo of their work. Although the rooms were large, with many workers,
the foremen had little difficulty in keeping a close watch on their employees. The mill agent had no trouble either in maintaining constant
personal touch with the overseers and maintaining an eye on the flow of
materials from one floor to another. In fact, when the owners put up a new
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mill on the same site, their agent normally had the time to take charge of
both mills.
The agent's concern was almost wholly with the processes of production. He had to manage workers, as did the plantation overseer, but he
also had to have an intimate knowledge of machines. James Montgomery,
a British textile manager with American experience, wrote that the mill
agent must "have a thorough knowledge of the business in all its details."59
To Montgomery these details were technological not entrepreneurial. He
advised agents to permit their overseers or foremen to carry out the
detailed supervision of their departments, even to the hiring and firing of
workers, and the processing of payrolls. The agent's task was, Montgomery emphasized, to concentrate on maintaining a high steady flow
of materials through the mill. He was to "be expert in performing all kinds
of calculations connected with the business ... First, in regulating the
speed of the various machines; second, in adjusting the draughts of the
different machines; and third, in making changes in the qualities of the
cotton and size of the yarn." Most of Montgomery's treatise on the
management of textile mills was devoted to methods of machine tending.
In handling workers, Montgomery's advice was much the same as that
which the planter gave to his overseer. To assure "good feeling and good
understanding" within the factory, Montgomery urged that, "while
guarding against too much lenity on the one hand, to be careful to avoid
too much severity on the other; and let him [the agent] be firm and
decisive in all his measures, but not overbearing and tyrannical;-not too
distant and haughty, but affable and easy of access, yet not too familiar."
In his treatises on mill management Montgomery said nothing about
accounts. The mill agent did, however, keep a set of reports which went
to the treasurer. Assisted by a clerk or bookkeeper, he recorded the
amounts of raw cotton received at the mill, from where and by what
means it had been transported, and from what mercantile firms it had been
obtained." The actual buying of the cotton remained the province of
the treasurer. The agent also kept an account of the cloth manufactured
and then shipped to the company's selling agent.
In addition the mill agent maintained the payrolls. At first most mill
workers were paid by the piece." By the 1830s, however, daily payment
was becoming more common. This shift occurred because day work was
easier to compute. Carding and weaving tended to be paid by the day,
while dressing and winding remained by the piece. Weaving was paid
both ways. The operators, whether paid by the piece or by the day,
received their wages monthly. These monthly payrolls went to the
treasurer who maintained the financial accounts of the company.
The treasurer's accounts show clearly that these factories were run by
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merchants for merchants." The journals and ledgers differed little from
those that were used for the sale of the firm's finished goods. They relied
on double-entry bookkeeping, and made increasing use of "trial balances"
which were presented semiannually to the board of directors. These
balances, drawn from the company's ledger, were cast into four sets of
accounts and then into a "final balance." One of these four was the cotton
account; another the cloth account. The first listed the amounts paid for
cotton and cotton on hand; the second, cloth on hand which had not yet
been shipped to the marketing firm. The third was the "general expense"
account including all wages, all supplies and materials (including oil,
starch, flour, wood, burlap, paper, but not cotton), cartage within the
mill town, repair charges, and miscellaneous items. The fourth "balance"
listed accounts receivable and accounts payable. Some firms also had
special sets of treasurer's accounts for taxes, insurance, and transportation
of raw cotton.
All this information was then placed in the "final balance." The credit
side listed bills receivable, cotton and cloth on hand, the amount listed as
sold in the selling agent's account, and the value of property (mills,
houses, bleacheries, machines, and land). The debit side listed stock outstanding, bills payable, and finally profit and loss (income received minus
general expenses and the cost of cotton). Paul McGouldrick, who reviewed the accounts of many Lowell mills, gained "a strong impression
that valuation [of cotton and cloth] at market (minus an arbitrary percentage as insurance against the fall of cloth prices) was customary," and
that the valuation of capital facilities was usually set at cost.?"
There was little uniformity in the accounting practices of the leading
textile mills, even among those that leased their water power from the
same company, sold through the same agents, and had some of the same
stockholders. In accounting for depreciation, directors wrote down the
value of mills and machinery and other assets in an ad hoc, unsystematic
'Yay. The amount and timing was purely at the discretion of the board.
Some mills kept reserve funds for specific contingencies including fire
and bad debts, and occasionally for renewal and repair, but others did not.
None had a surplus account as such. Surpluses were listed under profit
and loss or in the contingency accounts. As McGouldrick discovered,
fixed assets, insurance, bad debts, and even payments of dividends were
accounted for separately by the different cornpanies with mills in Lowell.
Nor was there any public discussion (comparable to that carried on after
1850 in the railroad world) on ways to increase uniformity and accuracy
on accounting problems and procedures.
This lack of interest in accounting suggests that textile executives were
not using their accounts to assist them in the management of their enter-
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prises. As in the case of commercial firms, accounting remained merely a
recording of past transactions. It was not until the 1850S that the owners
and managers began to use their accounts to determine unit costs." By
then they had a fair picture of their prime costs but little information on
overhead or capital costs. In any case, the mill agents rarely, if ever, looked
at the company's financial books in Boston, and the treasurer and parttime president and members of the board had an up-to-date picture' of
their company's finances only twice a year."
As in the case of the plantation owners, there was little pressure on
the textile manufacturers to improve cost data. As labor and cotton were
by far the major costs, they had little incentive to compute indirect and
overhead cost. McGouldrick estimates that cotton represented over 90
percent of the costs of all purchased materials." And the manufacturers
had as little control over the price of cotton as they did over that of their
finished cloth. Both were determined by the forces of supply and demand
in the international markets. Moreover the treasurer and the board came
to rely increasingly on their selling agent to make critical decisions as to
output, quality, and style."
These selling agents included some of the best-known mercantile partnerships in Boston. By the 1830S Benjamin C. Ward & Company, and its
successor, James W. Paige & Company (Nathan Appleton, a founder of
the Boston Manufacturing Company and several of the Lowell firms, was
a senior partner in both), A. & A. Lawrence, Mason & Lawrence, J. K.
Mills, and Francis Skinner & Company were all specialists in selling textile
products. Each of these enterprises, serving as exclusive marketing agents
for several large mills, sold their products through the distributing network which had been created after 1815 and remained centered on New
York, 68 Mason & Lawrence, for example, had accounts with 105 firms in
New York, 16 in Philadelphia, 15 in New Orleans, and a few in .other
scattered towns. These selling agents came to provide the textile companies with the credit needed for working capital in much the same way
as the factors aided the plantation owners, and as other middlemen
assisted the small shop and mill owners. They also paid the insurance and
most of the transportation costs of the finished cloth. They, of course,
determined the terms of sale, including discounts and time of payment. It
is hardly surprising, therefore, that they were soon also deciding what
styles, quantity, and quality of cloth the different mills should produce.
Thus, in the textile industries long after 1840, the basic functions of
marketing, production, finance, and purchasing remained under the control of different men often in different enterprises who rarely lived in the
same place and who at most saw each other briefly once a week or less. In
a word, no central management yet existed. Indeed, the selling and
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production remained in the hands of two legally different enterprises.
There was, of course, some coordination, for often merchants who were
partners in the selling company were on the board of the manufacturing
firms. Once in a while a man like J. K. Mills came to head both manufacturing and selling firms and so managed the enterprise as a whole. Yet
even for Mills this arrangement proved only temporary. More normal
were the conflicts that occurred during the 1850S and 1860s between the
mill agents, treasurers, and selling agents of the mills of Lowell and
Lawrence." In many Boston owned and managed companies and in those
of other areas, a single set of executives did not become responsible for
the basic activities of an industrial enterprise-marketing, manufacturing,
purchasing, and finance-until well after the Civil War. Despite the fact
that the integrated textile mills were the first large factories in this country,
the new textile industry had little impact on the development of modern
industrial management. This was in large part because traditional businessmen had not yet been pressed to alter their traditional ways.
The textile mills were, nevertheless, pioneers in the technology of
modern production. They did internalize and integrate all or nearly all the
processes of production involved in making a product within a single mill.
Such integration provided a basic model for later mass production. It is
significant, in light of later developments, that the factory first came to the
United States as a result of internalizing several processes of production
and not from the specialization and subdivision of labor within the
industrial establishment.

The Springfield Armory-i-anotber prototype of the modern factory

Before the mid-I830S the only industrial enterprises in the United
States to have an internal subdivision as extensive as that of Adam Smith's
famous pin factory were a small number of gunmaI{ing establishments.
Even here integration preceded specialization and subdivision. Only after
the integration of production of all parts of a gun within a single establishment did specialization come in the manufacture of each part of the
gun: the lock, stock, and barrel. Of the handful of establishments producing guns for the army, the United States Army's Armory at Springfield,
Massachusetts, was the most important. With its work force of 250 men,
the armory was for decades the largest metalworking establishment in the
country. Because it was the first works in the United States to develop
extensive internal specialization, and because it was in the metalworking
industry, the industry where so many of the techniques of modern factory
management were first to appear, the armory became an even more im-
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portant prototype of the modern factory than the integrated textile mill.
However, its organization and operation, like those of the Second Bank
of the United States, were unique. It had even closer relations with the
federal government than did the bank, and was much less of a private
business enterprise. Its large market was guaranteed. It could and did pay
more for fuel and scarce raw materials than private metalworking enterprises. As part of the nation's military organization, its managers and
supervisors were accountable to both the War Department's Ordnance
Department and to Congress. Finally, the single military officer who was
accountable for the armory's performance had an awareness of organizational and bureaucratic procedures that was still totally foreign to the
American merchants.
Even so, the contribution of the Springfield Armory was as much the
result of the administrative capabilities of its superintendent, Colonel
Roswell Lee, as of its special and unique condition." The other large
federal armory located at Harpers Ferry continued to be operated in a
personal way along traditional craft lines. When Lee took command at
Springfield in 18 I 5, his first move was to centralize authority and responsibility in the office of the superintendent. He then reorganized the
administration of the armory. He devised and put into operation a set of
controls that assured accountability for material used and for the quality
of the product, and at the same time permitted the piecework wages to be
accurately determined.
Lee used these accounting controls to monitor and supervise work done
in four departments-three sets of "shops" where the metal and wood
parts were fabricated and the central building where they were assembled.
The central building also housed the forge, casting furnaces, and a magazine. In the shops fabricating the lock mechanisms, barrels, and stocks,
the subdivision of labor had increased rapidly after 181 5. In 181 5 the
different occupational specialties at Springfield numbered thirty-six. In
1820 they had increased to eighty-six, and by 1825 to one hundred."
Each shop had its foreman and an inspector. They, and apparently the
several foremen responsible for the furnaces, forges, and assembling the
guns, reported to the master armorer. That manager was directly responsible to Lee for the production of firearms. Lee had other assistants who
handled the purchasing and shipping of materials and the deliveries of
the finished guns. The management of the armory was thus effectively
centralized.
Lee achieved control over production and accountability for work
done in two ways. One was through careful inspection. Each worker
placed his "private mark" on each piece he made. After the assistant
master armorer had inspected and passed the piece, he put his mark on it
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next to that of the worker. The supervisor also submitted a monthly office
report which listed pieces passed and rejected.
The second method of control was through bookkeeping, that is, by
accounting for each transaction carried on within the enterprise involved
in production through the use of the standard double-entry accounts. The
master armorer and each foreman had a day book in which he entered
the amount and value of wood, coal, and supplies (cutting steel, files,
emory, and the like), which the workers had received. These amounts
were transcribed monthly into a ledger or "abstract book," the debit side
of which listed the total of items received and the credit side the parts
produced, materials still on hand, and scrap. The foreman, in turn, had
similar books for each worker under his control. In his monthly abstract,
the foreman credited each worker with units completed, units on hand,
scrap, waste, and tools returned as worn out. "All these must equal each
workman's debit [for materials taken] or he is made to pay for the
deficiency," reported an army officer who reviewed the work of the
armory in 1819.72 In addition, each worker submitted each week and each
month a statement of amount and value or "return," as it was called, of
materials he had on hand. These accounts were consolidated monthly in
tabular form for each shop or other operating unit by its foreman, and for
the armory as a whole by the master armorer. Through these accounts
Lee reviewed in detail the work of each subunit. As the 1819 report noted:
"Complete accountability is established and enforced throughout; and if
there is any error committed, it will be discovered on a comparison with
the books and it can be traced to its source."
The accounting and inspection controls Lee set up at the Springfield
Armory were certainly the most sophisticated used in any American
industrial establishment before the 1840s. Precisely how Lee employed
the data so generated to assist in the management of his work is uncertain.
He and his master armorer surely used them to monitor and evaluate the
performance of the departmental foreman and even of workers within
the subunits. There is little evidence, however, that Lee developed accurate figures on the cost of making a single gun, bayonet, or other product.
At least present-day historians have found it necessary to compute such
data in analyzing the performance of the armory. Nor did Lee use his
information to obtain more effective internal coordination and so speed
up the flow of materials through his establishment. The output of guns
remained steady, and production continued at the same relatively slow
pace for the two decades after Lee took over the arsenal. 7'3
Nevertheless, in later years, the organizational innovations at Springfield came to be used in the management of metalworking factories
whose processes of production involved the fabricating and assembling
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of interchangeable parts. The systems and controls developed at the
armory were as critical to the development of what became known as
"the American system of manufacturing" as the new metalworking
machinery and machine tools. They began to be used in the production
of axes, shovels, and other simple implements in the mid-r Sjos and 1840s,
and in the making of sewing machines and firearms for the commercial
market in the 1850S. 74 Finally in the 1880s, over half a century after Lee
devised his methods, the practices and procedures developed at Springfield
were taken up and perfected by the practitioners of modern scientific
factory management.
Modern factory management (but not, it must be stressed, the management of large modern multiunit enterprises) had its genesis in the United
States in the Springfield Armory. Although the practices and procedures
developed there became significant after 1840, they had little relevance
for contemporary manufacturers or other producers. The small shops,
mills, farms, and plantations that accounted for an overwhelming share
of American production had little need for such methods of internal
accounting and inventory and quality control. Their output was small
enough and the pace of their work slow enough so that production was
easily supervised by their owners.

Lifting technological constraints
Until the I 840s, then, the armories and textile mills remained the exception. In all other manufacturing enterprises the volume of production was
not enough to bring the subdivision of labor nor the integration of several
production processes within a single establishment. The primary constraint on the spread of the factory in the United States appears to have
been technological; the demand for such volume production existed. In
fact, steam-driven factories in Manchester, Birmingham, and other European industrial cities were satisfying this demand."
The armories were able to become large integrated and subdivided
factories because their guaranteed markets permitted them to pay the
high costs of production and distribution. Even so, the private contractors
had difficulty in fulfilling their contracts and in remaining solvent." The
textile manufacturers were able to set up factories by harnessing the
power of large rivers, by relying on wooden equipment and leather belting, rather than on iron machinery and gearing. Yet the water power sites
generating the needed head of water were limited. By 1840 industrial establishments using such sources of power were relatively few, and the
class of managers that operated them was still small.
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Of all the technological constraints, the lack of coal was probably the
most significant in holding back the spread of the factory in the United
States. The opening of the anthracite coal fields in eastern Pennsylvania
lifted this constraint." Anthracite first became available in quantity for
industrial purposes in the I 83as. Before that time the only source of domestic coal for the American northeast, where manufacturing was concentrated, remained the limited output of mines on the James River. The
value of the hard or stone coal of eastern Pennsylvania was first recognized
during the War of 1812. Owners of coal lands first began to build canals
into the anthracite regions in the 1820S. As the Schuylkill, the Lehigh
Valley, and the Delaware and Hudson canals came into operation, output
of anthracite coal soared. It rose from almost nothing before 1825 to
91,100 tons in 1828, to 290,600 in 1830, to 1,039,000 in 1837. Moved by
canal to New York and Philadelphia, coal was then transported by small
coastal ships to Boston and the smaller New England ports. By 1831,563
vessels carried 56,000' tons of anthracite from Philadelphia to Boston. By
1836, 3,285 vessels moved 345,000 tons. By thernid-r Sjos the price of
anthracite had dropped from close to $ loa ton to less than $5 a ton. By the
mid-I 840S production had risen to over 2 million tons, and the price fell
to $3 a ton. Anthracite, first used for heating houses and other buildings in
the seaport cities, thus became increasingly available for industrial
purposes.
The metal-working and metal-making industries were among the first
to expand output on the basis of the new fuel. In the early 1830s, fabricators of wrought iron were just beginning to use anthracite in the shaping
of axes, shovels, wire, and similar finished products. In the mid-I 830S ironmakers devised the anthracite reverberatory furnace to replace the charcoal-heated, water-driven forge to make wrought iron bars, sheets, and
rods. In 1840 the first anthracite coal blast furnace to make pig iron went
into blast. By 1849, 60 such furnaces were in operation, and by 1853 their
number had doubled to 12 I. In I 849 the average work force of these furnaces numbered eighty and their average capital assets were valued at
$83,000. 78 • By 1854,45 percent of all the iron made in the United States
was produced by anthracite coal-303,000 tons as compared to 306,000
tons produced by charcoal and 49,000 by bituminous coal. The coming of
anthracite coal thus quickly assured American manufacturers for the first
time of an abundant domestic supply of iron.
Inexpensive iron and. coal permitted the factory to spread quickly in a
wide variety of metal-working industries. Not only did the output of establishments making axes, scythes, hoes, and plows increase, but for the
first time the fabricating and assembling of interchangeable parts became
widely used in making metal goods besides guns for the United States
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army. Locks, safes, clocks, and watches were produced in large departmentalized factories. In the small-arms industries, new men and new firms
-Colt, Remington, Sharpe, Lawrence find Robbins, and, the forerunners
of the Winchester Arms Company-all of whom had built large factories
in the late I 840S and 1850S, replaced the older private contractors and
armories as the industry's leaders. During the late 1840S manufacturers
first began to use the technology of interchangeable parts in factories to
produce newly invented machines, such as sewing machines and reapers.
The need for specialized machinery in all these industries led to the creation almost overnight of the American machine tool industry. By the
1850S the Ames Manufacturing Company in Chicopee, Pratt and Whitney
in Hartford, Browne & Sharp in Providence, and Sellers & Bancroft in
Philadelphia were already established machinery-making enterprises."
By mid-century the availability of coal, iron, and machinery transformed the processes of production in other industries. Coal not only provided heat so essential for large-scale production in foundries and furnace
industries and also in the refining and distilling trades, but it also provided
an inexpensive and efficient fuel for generating steam power. Cheap coal
permitted the building of large steam-driven factories in commercial centers close to markets and existing pools of labor. In the heat-using industries the factory quickly replaced the artisan and craftsman in the making
of sugar, spirits, beer, chemicals, glass, earthenware, plated ware, and
India rubber." In the non-heat-using industries the coal-powered steam
engines encouraged the relocation of industries. One significant example
was the building of integrated textile mills along the coast from New
London to Portsmouth. Comparable factories came, though more slowly,
in the cloth, wood, and leatherworking industries. Coal, then, provided the
source of energy that made it possible for the factory to replace the artisans, the small mill owners, and putting-out system as the basic unit of production in many American industries.
In the decade and a half before the Civil War, as the availability of coal
and the introduction of coal-using technologies brought fundamental
changes in the processes of production, the railroad and the telegraph
were also beginning to transform the processes of distribution. They made
it possible for middlemen to receive and distribute goods in a far greater
volume than ever before. These basic changes in production and distribution reinforced one another. The factory could only maintain high levels
of production if materials flowed steadily in and out of the factory site in
volume and on schedule. And the new factories provided the goods that
railroads carried in unprecedented volume to be distributed by jobbers
and other marketers. The new sources of energy and new speed and regularity of transportation and communication caused entrepreneurs to in-

Traditional Processes of Production and Distribution
regrate and subdivide their business activities and to hire salaried managers
to monitor and coordinate the flow of goods through their enlarged enterprises. The almost simultaneous availability of an abundant new form of
energy and revolutionary new means of transportation and communication led to the rise of modern business enterprise in American commerce
and industry.

PART

two
The Revolution in
Transportation and
Communication

The railroad and the telegraph provided the fast, regular, and dependable
transportation and communication so essential to high-volume production and distribution-the hallmark of large modern manufacturing or
marketing enterprises. As important, the rail and telegraph companies
were themselves the first modern business enterprises to appear in the
United States. They were the first to require a large number of full-time
managers to coordinate, control, and evaluate the activities of a number of
widely scattered operating units. For this reason, they provided the most
relevant administrative models for enterprises in the production and distribution of goods and services when such enterprises began to build, on
the basis of the new transportation and communication network, their
own geographically extended, multiunit business empires.
The history of the new technologies in transportation and communication and of the enterprises that came to operate them is as complex as it is
significant. It calls not only for a review of the introduction of the railroad;
steamship, electric street railway, and the telegraph and telephone, but also
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for a description and analysis of the institutional innovations generated
by their operating requirements. Part II therefore focuses on how these
new enterprises were financed, organized, and administered; how they
competed with one another; and how and why they then enlarged their
domains to become the largest business enterprises the world had ever
seen.
Of the new forms of transportation the railroads were the most numerous, their activities the most complex, and their influence the most
pervasive. They were the pioneers in the management of modern business
enterprise. They therefore receive the most attention. Other new forms
of transportation and communication-the steamship, the electric urban
street railway, the telegraph, and the telephone-underwent comparable,
if less dramatic, developments. By the early twentieth century modern
business enterprise, with its large staff of salaried managers and its clear
separation of ownership and control, completely dominated the American
transportation and communications nctworks-s-networks that were so
necessary for the coming of mass production and mass distribution and for
the rise of modern business enterprise in other sectors of the economy.
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The Railroads: The First
Modern Business Enterprises,

18)os-1860s
Innovation in technology and organization
Modern business enterprises came to operate the railroad and telegraph
networks for both technological and organizational reasons. Railroad
companies were the first transportation firms to build and to own rightsof-way and at the same time to operate the common carriers using those
rights-of-\vay. Telegraph companies also both built the lines and ran the
Illessages through them. The enterprises, both public and private, that
constructed and maintained the canals and turnpikes rarely operated the
canal boat companies, stage lines, or mail routes that used them.' Even
when they did, their rights-of-way were used by many other independent
.
.
transportatIon C0l11panies.
On the railroad, however, the movements of carriers had to be carefully
coordinated and controlled if the goods and passengers were to be moved
in safety and with a modicum of efficiency. The first railroads-those using horses for motive power-were often able to allow common carriers
operated by other individuals and companies to use their rails." But as
soon as the much faster steam locomotive began to replace the horsedrawn vehicles, operations had to be controlled from a single headquarters
if only to prevent 'accidents. Considerations of safety were particularly
compelling in the United States, where nearly all railroads relied on a
single line of track. For a time railroad 111anagers experimented in hauling
cars owned by local merchants and freight forwarders. However, the
coordination of the movement of cars and the handling of charges and
paynlent proved exceedingly difficult. By I 840 the railroad nlanagers
81
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found it easier to own and control all cars using their roads. Later, express
companies and other large shippers operating on a national scale came to
own their own cars; but only after the railroads had devised complex organizational arrangements to handle the movement of and charges for
such "foreign" cars.
Because they operated common carriers, railroads, unlike the major
canal systems, became privately rather than publicly owned enterprises.
In the early years of the Republic, American merchants and shippers gave
strong support to government construction and operation of costly rightsof-way," On the other hand, these businessmen rarely, if ever, proposed
that the government operate the common carriers. Only a small number
of American railroads were initially operated by the state, and ,by 1850
with very few exceptions these had been turned over to private business
enterprises. These same merchants and shippers who distrusted government ownership were also fearful of private monopoly. Therefore, the
charters of the early roads generally provided for close legislative oversight of these new transportation enterprises.
The railroads did not begin to have a significant impact on American
business institutions until the nation's first railroad boom which began in
the late I 840s and 1850S. Before that time railroad construction did not
fundamentally alter existing routes or modes of transportation, since the
first roads were built in the 1830S and I 840s to connect existing commercial centers and to supplement existing water transportation. The lines
from Boston to nearby towns (Lowell, Newburyport, Providence, and
Worcester); from Camden to Amboy in New Jersey (the rail link between New York and Philadelphia); from Philadelphia to Reading, Philadelphia to Baltimore, and Baltimore to Washington, were all short, rarely
more than fifty miles.
This was also true of those lines connecting the several towns along the
Erie Canal. In the south and west, railroads were longer because distances
between towns were greater, but they carried fewer passengers and
smaller amounts of freight. Until the 1850S, none of the great lines planned
to connect the east with the west were even close to completion. Before
185.0 only one road, the Western, which ran from Worcester to Albany,
connected one major regional section of the country with another. Except for the Western, no railroad was long enough or busy enough to
create complex operating problems.
During the I840s the technology of railroad transportation was rapidly
perfected. Uniform methods of construction, grading, tunneling, and
bridging were developed. The iron T rail came into common use. By the
late I840S the locomotive had its cams, sandbox, driver wheels, swivel or
bogie truck, and equalizing beams. Passenger coaches had become "long

The Railroads
cars," carrying 'sixty passengers on reversible seats. Boxcars, cattle cars,
lumber cars, and other freight cars were smaller but otherwise little different from those used on American railroads a century later.'
As technology improved, railroads became the favored means of overland transportation. They not only quickly captured the passenger and
light-weight and high-value freight traffic from the canals and turnpikes
but also began soon to conlpete successfully as carriers of textiles, cotton,
grain, coal, and other more bulky products. Indeed, some of the first roads
in the north, such as the Boston and Lowell and the Reading, were built by
textile manufacturers and anthracite coal mine owners to replace canals
they had already constructed to carry their products to market; while
railroads in the south and west were constructed specifically to carry cotton and grain. 5 In the decade of the I 840S, only 400 miles of canals were
built to make the nation's total mileage at the end of the decade just under
4,000. In that same decade, over 6,000 miles of railroads went into operation providing a total of 9,000 miles of track by 1850.6
As the country pulled out of the long economic depression of the late
1830S and early I840s, railroad building began in earnest. The railroad
boom came in the mid- I840S in New England and then in the late I 840S
in the south and west. In the decade of the 1850S, when more canals were
abandoned than built, over 2 1,000 more miles of railroad were constructed, laying down the basic overland transportation network east of
the Mississippi River. As dramatic was the almost simultaneous completion between 185 I and I 854 of the great intersectional trunk lines
connecting east and west (the Erie, the Baltimore and Ohio, the Pennsylvania, and the New York Central) and the building of a whole new
transportation network in the old northwest. In 1849 the five states of the
old northwest, a region endowed with a superb river and lake system,
had only 600 miles of track, By 186o the 9,000 miles of railroad covering
the area had replaced rivers, lakes, and canals as the primary means of
transportation for all but bulky, low-value commodities.
The reason for the swift commercial success of the railroads over canals
and other inland waterways is obvious enough. The railroad provided
more direct communication than did the river, lake, or coastal routes.
While construction costs of canals on level ground were somewhat less
than for railroads, the railroad was cheaper to build in rugged terrain."
Moreover, because a railroad route did not, like that of a canal, require a
substantial water supply, it could go more directly between two towns.
In addition, railroads were less expensive to maintain per ton-mile than
canals. They were, of course, faster. For the first time in history, freight
and passengers could be carried overland at a speed faster than that of a
horse. The maps emphasize how the railroad revolutionized the speed of
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travel. A traveler who used to spend three weeks going from New York
to Chicago, could by 1857 make the trip in three days. The railroad's
fundamental advantage, however, was not in the speed it carried passengers
and mail but its ability to provide a shipper with dependable, precisely
scheduled, all-weather transportation of goods. Railroads were far less
affected by droughts, freshets, and floods than were waterways. They
were not shut down by freshets in the spring or dry spells in the summer
and fall. Most important of all, they remained open during the winter
months;
The steam locomotive not only provided fast, regular, dependable, allweather transportation but also lowered the unit cost of moving goods by
permitting a more intensive use of available transportation facilities. A
railroad car could make several trips over a route in the same period of
time it took a canal boat to complete one. By 1840, when the new mode of
transportation had only begun to be technologically perfected, its speed
and regularity permitted a steam railway the potential to carry annually
per mile more than fifty times the freight carried by a canal. Even at that
early date, Stanley Legerbott writes, "railroads could provide at least
three times as much freight service as canals for an equivalent resource
cost-and probably more nearly five times as much.?"
The history of competition on specific routes supports these estimates.
For twenty years, the trip from Boston to Concord, New Hampshire, by
way of the Middlesex Canal, the Merrimack River, and ancillary canals,
took five days upstream and four down. When the extension of the Boston and Lowell reached Concord in 1842, the travel time was cut to four
hours one way." A freight car on the new railroad made four round trips
by the time a canal boat had made only one. To handle the same amount of
traffic, a canal would have to have had approximately four times the
carrying space of the railroad and, because of ice, even this equipment
would have had to remain idle four months a year.
With the completion of the railroad to Concord, the historian of the
Middlesex Canal points out "the waterway is immediately marked for defeat; in 1843 the expenses of the canal were greater than its receipts. The
end has come."?" The end came almost as quickly to the great state works
of Pennsylvania and Ohio. For example, the net revenues of Ohio canals
which were $278,525 in 1849, were only $93,4 2 I in 1855; they dropped to
a deficit of $ I °7,76 I in 1860. 1 1 For a time the Erie and the Chesapeake and
Ohio canals continued to carry bulky products-lumber, coal, and grain
-primarily from west to east. By the 1870S they had even lost to the
railroad on the grain trade. And in the 1850S river boat lines lost much of
the rapidly expanding trade of the Mississippi to the railroads.P Never
before had one form of transportation so quickly replaced another.

The Railroads
The swift victory of the railway over the waterway resulted from organizational as well as technological innovation. Technology made possible fast, all-weather transportation; but safe, regular, reliable movement
of goods and passengers, as well as the continuing maintenance and repair
of locomotives, rolling stock, and track, roadbed, stations, roundhouses,
and other equipment, required the creation of a sizable administrative organization. It meant the employment of a set of managers to supervise
these functional activities over an extensive geographical area; and the
appointment of an administrative command of middle and top executives
to monitor, evaluate, and coordinate the work of managers responsible for
the day-to-day operations. It meant, too, the formulation of brand new
types of internal administrative procedures and accounting and statistical
controls. Hence, the operational requirements of the railroads demanded
the creation of the first administrative hierarchies in American business.
The men who managed these enterprises became the first group of
modern business administrators in the United States. Ownership and manageolent soon separated. The capital required to build a railroad was far
more than that required to purchase a plantation, a textile mill, or even a
fleet of ships. Therefore, a single enterpreneur, family, or small group of
associates was rarely able to own a railroad. Nor could the many stockholders or their representatives manage it. The administrative tasks were
too numerous, too varied, and too complex. They required special skills
and training which could only be commanded by a full-time salaried
manager. Only in the raising and allocating of capital, in the setting of
financial policies, and in the selection of top managers did the owners or
their representatives have a real say in railroad management. On the other
hand, few managers had the financial resources to own even a small percent of the capital stock of the roads they managed.
Because of the special skills and training required and the existence of
an administrative hierarchy, the railroad managers came to look on their
work as much more of a lifetime career than did the plantation overseer or
the textile mill agent. Most railroad managers soon expected to spend their
life working up the administrative ladder, if not on the road with which
they started, then on another. This career orientation and the specialized
nature of tasks gave the railroad managers an increasingly professional outlook on their work. And because they had far greater personal, if not
financial, commitment to the continuing health of their enterprise, they
came in time to have almost as much say about financial policies and the
allocation of resources for future operations as did the owners and their
representatives. The members of the administrative bureaucracy essential to the operation of the railroad began to take control of their own
destinies.
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The construction of the nation's new transportation network and the
evolution of the nation's first modern business enterprise-as well as the
first modern managerial class-fall into two distinct chronological periods.
External changes in each period had a significant impact on internal organizational and managerial development. The first period extended from
the beginning of the railroad boom in the late I 840s to the coming of the
economic depression of the 1870s. It was a period of almost continuous
growth of the network (except of course during the Civil War) and a
period of impressive organizational innovation. By the start of the depression of the 1870s, the 70,000 miles of track in operation provided the nation with the basic overland transportation network that would serve until
the coming of the automobile and airplane in the twentieth century. By
the 1870S the large railroads of over 500 miles in length had perfected
complex and intricate mechanisms to coordinate and control the work of
thousands of employees, the operations of tens of millions of dollars'
worth of roadbed and equipment, and the movement of hundreds of millions of dollars' worth of goods. By that time, too, the railroad had
worked out complicated intercompany arrangements so that a carload of
goods or produce could be moved from almost any sizable town in the
country to another distant commercial center without a single transshipment. In other words, goods placed in a car did not have to be reloaded
until they reached their destination.
The second period of American railroad history, extending from the
depression of the 1870S to the prosperous first years of the new century,
was one of competition and consolidation, although railroad building continued apace. By 1900 close to 200,000 miles of line were in operation.
Except along the disappearing frontier in the west, this new mileage filled
in the existing network. Indeed, much of the construction was not needed
to meet the existing demand for rail transportation. This overbuilding
was one consequence of the creation of the giant consolidated systems,
the managers' response to increasing competition. These managers adopted
the strategy of consolidation because they wanted to have their own
tracks into all the major commercial centers of the areas they served. They
were unwilling to rely on potential competitors to provide outlets for the
freight and passenger traffic they carried. By the beginning of the new
century not only had the American railroad network been virtually completed but the boundaries of the major railroad systems had also become
fixed. The systems would continue to operate in much the same areas and
in much the same ways until the second half of the twentieth century,
when the automobile, truck, and airplane had reoriented American transportation. For several decades the consolidated railroad systems remained
the largest business enterprise in the world.

The Railroads
The early history of the business enterprises created to operate the telegraph and then the telephone was quite similar to that of the railroads. As
the railroads marched across the continent, so too did the telegraph. Invented in I 844, it began to be used commercially in 1847. Railroad managers quickly found the telegraph an invaluable aid in assuring the safe
and efficient operation of trains; and telegraph promoters realized that the
railroads provided the only convenient rights-of-way. Because the telegraph was easier and cheaper to build than the railroad, it reached the
Pacific first, in 1861. By the beginning of that decade 50,000 miles of wire
were in operation. Two decades later, according to the census of 188o,
31,7°3,000 messages had been sent per year over 291,000 miles of wire."
The telephone, commercialized in the I880s, at first only supplemented
the telegraph. It was used initially almost wholly for local conversations.
Then with the development of the "long lines" in the 1890S the telephone
became increasingly employed for long-distance calls. Thus, where the
railroad improved communication by speeding the movement of mail, the
telegraph and then the telephone permitted even faster-indeed almost
instantaneous-communication in nearly every part of the nation.
The enterprises that built, owned, and operated these new instruments
of communication soon governed a large number of units scattered over a
wide geographical area. The coordination of a large number of messages
to all parts of the country called for even tighter internal control than did
the movement of railroad transportation traffic. Not surprisingly, the nation's telegraph network was by 1866 dominated by a single enterprise,
Western U nion. Nor is it surprising that its administrative and accounting
procedures were very similar to those of the railroads. As the telephone
network began to expand in the I890s, the pioneering group-the Bell
interests-maintained its control of the industry "through traffic" by
means of the American Telephone and Telegraph Company, which built
and operated through or long-distance facilities. In modern communication, as in modern transportation, the requirements of high-volume, highspeed operations brought the large-scale managerial enterprise and with it
oligopoly or monopoly.

The impact of the railroads on construction and finance
Any detailed analysis of the history of modern business enterprise in
the United States must, therefore, pay particular attention to the 1850S.
There was some preliminary activity in the 184°5. Not until the 1850S,
however, did the processes of production and distribution start to respond in strength to the swift expansion of the new forms of transporta-
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tion and communication and the increasing availability of a new source of
energy-coal. During the 1850S, railroad and telegraph enterprises began
to devise the organizational structures and accounting procedures so central to the operation of the modern firm. In that decade, too, the demands
of railroad building led to a fundamental change in the nation's financial
and construction industries. Before considering the broader impact of the
railroad and telegraph on transportation, communication, production,
and distribution, it seems well to indicate how the railroads helped to centralize the American capital market in New York City and at the same
time revolutionize the construction industry.
The demands of the railroads during the 1850S on American financial
intermediaries and on construction contractors were unprecedented. Railroads required far larger amounts of capital to build than did canals. The
total expenditures for canals between 1815 and 186o reached $ I 88 million,
of which 73 percent was supplied by state and local governments with
funds raised through sales of state and municipal bonds," By 1859 the investment in the securities of private railroad corporations had passed the
$ 1,100 million mark; and of this amount close to $700 million had been
raised in the previous ten years. In that decade many large railroads were
being constructed simultaneously. Before 1850 the largest railroad enterprise, the Western Railroad between Worcester and Albany, had cost $8
million to build. In the short period between 1849 and 1854 more than
thirty large railroads were completed. Many cost more than the Western.
The gre\at east-west trunk lines-the Erie, the Pennsylvania, the Baltimore
and Ohio, and the New York Central-were capitalized at from $17 to
$35 million." Major roads in the west-the Michigan Central, the Michigan Southern, and the Illinois Central-cost from $ Iota $ 1 7 million.
Other roads in the west and those in the south that went through less populated territory rarely required less than $2 million and often more than
$5 million. By comparison, during the same decade of the 18 50S, only a
few of the largest textile mills or ironmaking and metalworking factories
were .capitalized at over $1 million. In fact, during the I 850S there were
only forty-one textile companies capitalized at $250,000 or more; and
these mills had been financed over a thirty-year period."
The railroads were the first private business enterprises in the United
States to acquire large amounts of capital from outside their own regions.
The textile mills of New England, and the iron and other metalmaking
enterprises of Pennsylvania, had been financed locally or in Boston or
Philadelphia. The state and municipalbonds used to finance canals were
sold abroad through large mercantile houses, through the Second Bank
of the United States, and by personal visits of canal commissioners to
Europe.

The Railroads

[ 9I

With the coming of the railroad boom of the late I 840s, capital required
for railroad construction could no longer be raised, as it had been earlier,
from farmers, merchants, and manufacturers living along the line of the
road or by having the railroad president go to European money markets,
This was particularly true in the transallegheny west, where much of the
territory had only recently been opened to settlement. Funds for the
simultaneous construction of so many large railroads had to come from
the older commercial centers of the east. Soon only the largest financial
communities of Europe could provide the vast amount of capital required.
Those seeking funds for the new roads in the late I 840s came increasingly to New York City. After the demise of the Second Bank in 1836 ,
Boston replaced Philadelphia as the major source of capital for the modest
railroad construction of that time. During the 1840S Boston capital supplied funds to build New England roads, the first roads in the west, and
even those in the Philadelphia area. By 1847, however, Boston merchants
had little more surplus to invest. As a result, money rates were higher in
Boston than in New York, By the early 1850S even the largest and most
prosperous Massachusetts roads were relying on New York for capital for
new construction.'?
At the same time Europeans, troubled by the political unrest which
culminated in the Revolution of 1848, began for the first time since the
depression of the late 1830S to look for investment opportunities in the
United States. First they purchased United States government bondsthose issued to finance the Mexican War. Next they began to buy state
bonds. Then finally in 185 I and 1852 the Germans and the French, and a
little later the British, began to purchase American railroad securities in
quantity. To meet the needs of American railroads seeking funds and
those of Europeans looking for investments, a number of importing and
exporting firms located in New York, particularly those concentrating on
the buying and selling of foreign exchange, began to specialize in handling
railroad securities. By the mid-fifties such partnerships as Winslow,
Lanier; Duncan, Sherman; Meyer and Stucken, De Coppet and Company;
Cammann and Whitehouse; De Launay, Islin and Clark; and De Rham
and Moore were on their 'Yay to becoming the nation's first specialized
investment banking firms. As agents for a railroad they sold its securities
for a straight fee or on commission, acted as its transfer agent in New
York, and advised their railroad client on financial matters. Occasionally
they even purchased rails, locomotives, and other equipment. At the same
time, they became agents for larger European investors who had purchased or were planning to buy American railroad stocks and bonds.
As soon as the American capital market became centralized and institutionalized in New York City, all the present-day instruments of finance
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were perfected; so too were nearly all the techniques of modern securities
marketing and speculation. Bonds became the primary instrument to finance railroad construction. The promoters of the American roads and
those initial investors who lived along their lines preferred to maintain
control over their investment by owning stock; the eastern and European
nloney men, however, believed that bonds assured a safer and more regular
income. Railroad builders inevitably underestimated the cost of construction, causing first mortgage bonds to be followed by second and third
nlortgage bonds. Then carne income and debenture bonds. At the same
time, to attract a somewhat different set of customers, bonds which could
be converted into stock appeared, as did a variety of preferred stocks.
The great increase in railroad securities brought trading and speculation
on the New York Stock Exchange in its modern form. Before the railroads
the volume of stocks in banks, insurance companies, and state and federal
bonds was tiny. One day in March 1830 only thirty-one shares were
traded on the New York Stock Exchange." By the mid-1850S the securities of railroads, banks, and also municipalities from all parts of the United
States were being traded in New York. Where earlier hundreds of shares
had been traded weekly, hundreds of thousands of shares changed hands
weekly in the 1850S. In a four-week period in the 1850S transactions
totaled close to a million shares.
The new volume of business brought modern speculative techniques to
the buying and selling of securities. Traders sold "long" and "short" for
future delivery. The use of puts and calls was perfected. Trading came to
be done on margin. Indeed, the modern call loan market began in the
1850s, as New York banks began to loan to speculators on call in order to
provide funds to cover the interest they were beginning to pay on their
deposit accounts. In the 1850S skillful securities manipulators were becoming nationally known figures. Jacob Barker, Daniel Drew, Jim Fiske, and
Jay ~?uld, all made their dubious reputations by dealing in railroad
securities.
By the outbreak of the Civil War, the New York financial district, by
responding to the needs of railroad financing, had become one of the largest and most sophisticated capital markets in the world. The only significant innovations after the Civil War were the coming of the telegraphic
stock ticker to record sales and the development of the cooperative syndicate of several investment bankers to market large blocks of securities.
For more than a generation this market was used almost wholly by the
railroads and allied enterprises, such as the telegraph, express, and sleeping
car companies. As soon as American manufacturers had comparable needs
for funds, they too began to rely on the New York markets. However,
except for the makers of electrical equipment, few manufacturers felt
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such a need until the 189°5. When they did begin to seek outside funds,
the institutions to provide such capital were fully developed. No further
innovation was needed. New York provided an even more efficient national market for industrials than it did for railroads. In American industry
the lack of a well-organized national capital market cannot be considered
a constraint on the rise of modern business enterprise.
The simultaneous construction of many large railroads during the
I 850S modernized the construction trade as much as it did the business of
finance. Before the railroad boom of that period, construction companies
were still small partnerships. The earlier railroads, built in much the same
manner as turnpikes and canals, were largely constructed by local parttime contractors: usually farmers, merchants, or even professional men
who lived along the line of the road. Each contracted to build a small section, working under the supervision of the road's chief engineer. By the
I 840S more full-time professional contractors began to make a career of
railroad and canal construction. Their enterprises, however, remained
small. They continued to rely on local labor and materials. The building
of one road required the services of many small firms.
The railroad boom created new needs and opportunities. On the large
roads it became increasingly difficult for the engineer and his assistants to
oversee the work of many small contractors. Labor and equipment often
became hard to find at the time they were most critically needed. As a
result, in the late I 840S and early 1850S engineers like Horatio C. Seymour
(the former state engineer of New York), Alvah C. Morton of Maine,
and Joseph Sheffield and Henry Farnum from Connecticut formed companies to build railroads." These great contractors handled all aspects of
construction and were often engaged in building more than one road.
They supplied all necessary equipment, including rails and even locomotives and rolling stock. They recruited labor and often subcontracted
parts of the construction. They did all this for a flat fee, either on a per
mile or total cost basis, receiving at least part of their payment in railroad
stocks or bonds. One contractor, Horatio Seymour, on his premature
death in 1853, was reported to have on hand more than $30 million worth
of business." Such contractors thus became heavily involved in railroad
finance. Some railroad promoters used the contracting firm as a way to
make higher profits than they might by simply operating the road. These
large contractors relied increasingly on immigrant labor. Even though the
Irish and German famines had brought a flood of immigrants into the
United States in the late 1840S and early 1850s, these firms soon had
agents overseas recruiting workers in Britain and western Europe.
The new labor supply and the railroad experience brought the large
contracting company quickly into urban construction. After the 18405,
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mayors and councils in the growing American cities let out contracts
similar to those of the railroads (though usually smaller) for the paving of
streets, the building of schools, and the construction of water and sewage
systems. By the Civil War the letting of such contracts had become a valuable piece of political patronage, and urban contractors were becoming
ever more closely tied to city politics.
In these ways, then, the nation's first railroad boom provided a basic
impetus to the rise of the large-scale construction firm and the modern
investment banking house. However, these firms created no new problems of internal management in their operation. Neither the construction
company nor the investment banking house built a large geographically
extended administrative network of operating units. They were not yet
full-fledged modern business enterprises. Although the investment banking houses had partners and occasionally salaried managers in other American cities and European financial centers, most of their day-to-day buying
and selling activities were handled in a small office near or on Wall Street.
And although construction companies carried out a number of multimillion dollar jobs in different parts of the country, each project was managed locally by a handful of managers. None was permanent. When the
road was completed that contracting unit moved on to another job in another place. Only the home office had a permanent staff. There the senior
partner of the firm with one or two associates negotiated contracts and
provided general supervision of operations from a single office. That office
too was normally located in New York City. The management of such
enterprises did not require the constant, almost minute-to-minute supervision that operation of the railroads demanded.

Structural innovation
Such constant coordination and control were, however, fundamental to
the management of the railroads. Once a large road was financed, constructed, and in operation, the next challengerwas that of management.
Without the building of a managerial staff, without the design of internal
administrative structures and procedures, and without communicating
internal information, a high volume of traffic could not be carried safely
and efficiently. Obtaining the full potential of the new technology called
for unprecedented organizational efforts. No other business enterprise, or
for that matter few other nonbusiness institutions, had ever required the
coordination and control of so many different types of units carrying out
so great a variety of tasks that demanded such close scheduling. None
handled so many different types of goods or required the recording of so
many different financial accounts.

The Railroads
The men who faced these challenges were a new type of businessman. It
is worth emphasizing again that they were salaried employees with little or
no financial interest in the companies they served. Moreover, most had
had specialized training. The pioneers of modern management-George
W. Whistler of the Western, Benjamin Latrobe of the Baltimore & Ohio,
Daniel C. i\lcCallum of the Erie, Herman Haupt and J. Edgar Thomson
of the Pennsylvania, John B. Jervis of the Michigan Southern, and George
B. McClellan of the Illinois Central-were all trained civil engineers with
experience in railroad construction and bridge building before they took
over the management of their roads." Because they worked for a salary
and not a share of the profits, because they had, professional training and
had developed professional expertise, their way of life was much closer
to that of the modern manager than to that of the merchants and manufacturers who owned and operated business enterprises before the coming
of the railroads.
To meet these unprecedented challenges these engineers had little to
go on. The operation of the early canals and turnpikes provided few clues.
The first railroads with their small size and light traffic developed only a
modicum of useful experience. Nor did the managers of the first large
roads borrow directly from the practices and procedures of military or
other nonbusiness bureaucracies. Of the pioneers in the new managerial
methods, only two-Whistler and McClellan-had military experience,
and they were the least innovative of the lot.
The military model may, however, have had an indirect impact on the
beginnings of modern business management. Because the United States
Military Academy provided the best formal training in civil engineering
in this country until the I860s, a number of West Point graduates came to
build and manage railroads. Some of these West Point trained engineers
had served in or had an acquaintance with the Ordnance Department or
the Corps of Engineers, two of the very few professionally manned,
hierarchical organizations in antebellum America.
Yet even for such officers, engineering training was probably more
important than an acquaintance with bureaucratic procedures. There is
little evidence that railroad managers copied military procedures. Instead
all evidence indicates that their answers came in response to immediate
and pressing operational problems requiring the organization of men and
machinery. They responded to these in much the same rational, analytical
way as they solved the mechanical problems of building a bridge or laying
down a railroad.
These administrative challenges first appeared in the I850S when the
railroads grew large enough to require the coordination of the activities of
several geographically contiguous operating divisions. The operations of
the early small roads remained relatively simple, although even the earliest

96 ]

Revolution in Transportation and Communication

railroads required the management of more varied activities than did a
contemporary textile mill or armory. An early road from thirty to fifty
miles in length with relatively heavy traffic employed about fifty workers
and was administered by a superintendent who had under him a manager
responsible for each of the road's major functional activities: transportation and traffic, maintenance of way, and maintenance of locomotives and
rolling stock. On lightly traveled roads the superintendent himself often
supervised the functional activities and arranged for and maintained train
schedules.
On these early roads personal management was easy; the superintendent
and his functional assistants worked out of the same office. As in a New
England textile mill, the superintendent conferred weekly with the treasurer or president, and occasionally with the board of directors. The
treasurer maintained the books which were, in the words of the Boston &
Worcester directors, "kept in a strictly mercantile style, according to the
Italian method of bookkeeping by double entry."?"
The coordination of the movements of trains and the flow of traffic
did not yet raise complex scheduling problems. For example, on the busy
forty-four-mile Boston & Worcester Railroad, passenger trains left each
terminal at precisely the same time-6: 00 A.M, 12: 00 noon, and 4: 00 p.M. 23
One daily freight train departed immediately after the morning passenger
train. The trains would meet at the mid-point, Framingham. Neither train
would move on to its destination until the other had pulled into the
station. On the longer but more lightly traveled roads to the south, trains
ran one way one day and the other way the next. Except for the Western,
which in 1840 became the first intersectional railroad in the country by
connecting Worcester and Albany, no road before 1850 demanded a
complicated operating structure.
As the Western neared completion, the inadequacies of the traditional,
personal methods of management became clear. That road, which was
just over 150 miles in length, had been built in three different sections or
divisions. As each came into operation, each became a separate operating
division with its own set of functional managers. Because of the road's
length, the morning passenger train that started from Worcester at' 9: 30
A.M. did not reach the western terminal on the Hudson River until late
that afternoon. As the company ran three trains a day each way (two
passenger trains and one freight), the trains moving in opposite directions
met twelve times daily. Since they ran on a single track, without the
benefit of telegraphic signals, through mountainous terrain, such scheduling threatened tragedy. It came quickly. Even before the road had reached
the Hudson River, the Western suffered a series of serious accidents,
culminating in a head-on collision of passenger trains on October 5, 184 I,
killing a conductor and a passenger and injuring seventeen others.
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The resulting outcry helped bring into being the first modern, carefully
defined, internal organizational structure used by an American business
enterprise. After the accident, the Massachusetts legislature launched an
intensive investigation into the operations of the Western. The American
Railroad Journal and Mechanics Magazine called for administrative reform. The company's directors, fully agreeing, appointed a committee of
three directors (two Boston businessmen and a physician) and the engineer in charge of construction; Major George W. Whistler, to find a
remedy.
The solution outlined in the committee's "Report on Avoiding Collisions and Governing the Employees" was, in the words of the road's
historian, to fix "definite responsibilities for each phase of the company's
business, drawing solid lines of authority and communication for the
railroad's administration, maintenance, and operation.T" The new organizational structure called for a comparable set of functional 111allagers on
each of the three geographically contiguous operating divisions and then
the creation of a headquarters at Springfield to monitor and coordinate
the activities of the three sets of managers. Each division had its assistant
master of transportation (later called division superintendent), its roadmaster, and its senior mechanic or foreman in charge of roundhouses and
shops.
On each division the assistant masters of transportation were responsible for the movement of trains and of freight and passenger traffic, the
roadrnasters for the maintenance of \vay, and the mechanics for the repair
and maintenance of locomotives and rolling stock. The assistant masters
of transportation reported to the master of transportation at Springfield
headquarters, the mechanics to the master mechanic, who headed the main
shops in Springfield and who also reported to the master of transportation.
The roadmasters, on the other hand, reported directly to the superintendent and not to the master of transportation as did those in the other
functional departments. The superintendent (soon to be the general
superintendent) was responsible to the president and directors for the
operation of the road. All managers were to make regular reports based on
the information received from their subordinates: station agents, conductors, locomotive engineers, the shop foreman, and the foreman of repair
gangs. To prevent accidents, precise timetables were determined by the
division superintendents working with the master of transportation and
the general superintendent. These were given to the conductor who had
"sole charge of the train," and who was given detailed instruction about
how to handle delays or breakdowns." No changes could be made in the
schedules without written permission from the master of transportation
and then only after consultation with his three division managers.
The need to assure safety of passengers and employees on the new,
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high-speed mode of transportation made the Western Railroad the first
American business enterprise to operate through a formal administrative
structure manned by full-time salaried managers. This embryonic modern
business enterprise included two middle managers-the master of transportation and the master mechanic-and two top managers-the superintendent and the president. The latter, who became in 1852 a full-time
officer, was the link between the full-time salaried managers and the parttime representatives of the owners elected to the board of directors."
When other long and heavily traveled lines came into operation in the
early 1850S, the most important of these being the lines that connected the
east and the west and the first major lines in the west, they began to create
organizational structures similar to that of the Western Railroad. By then
it was the volume and velocity of traffic rather than the need for safety
that demanded better organization. The coming of the telegraph in the
late I 840S, as well as the perfection of procedures first developed on the
Western, helped to make rail travel relatively safe. But the great increase
in the volume of the railroad's business made a smooth and efficient
coordination of the flow of trains and traffic increasingly difficult. Where
the Western as late as 1850 ran freight trains for a total that year of
453,000 miles, the Erie in 1855 ran a total of 1,676,000 miles; and where
the Western carried 26 1,000 tons of freight in 1850, the Erie moved
842,000 in 1855. By 1855 the Erie was operating 200 locomotives,
2,770 freight, and 170 passenger and mail cars." Freight had become a
more important source of income than passengers or mail for all the large
roads.
Rising costs of moving freight underlined the problems of operating
these longer lines efficiently. To their surprise, the managers and the directors of the larger roads quickly realized that their per mile operating costs
were greater than were comparable costs on smaller roads. The basic
reason, argued Daniel C. McCallum, general superintendent of the New
York and Erie, was the lack of proper internal organization:
A Superintendent of a road fifty miles in length can give its business his personal
attention, and may be constantly on the line engaged in the direction of its details;
each employee is familiarly known to him, and all questions in relation to its business are at once presented and acted upon; and any system, however imperfect, may
under such circumstances prove comparatively successful.
In the government of a road five hundred miles in length a very different state
exists. Any system which might be applicable to the business and extent of a short
road, would be found entirely inadequate to the wants of a long one; and I am fully
convinced that in the want of system perfect in its details, properly adapted and
vigilantly enforced, lies the true secret of their [the large roads] failure; and that
this disparity of cost per mile in operating long and short roads, is not produced by a
difference in length, but is in proportion to the perfection of the svstern adopred.P"
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In perfecting such a system the senior managers on three of the four
east-west trunk lines, none of whom had had military experience, made
significant innovations in the management of modern, multiunit business
enterprise. Benjamin Latrobe of the Baltimore & Ohio concentrated on
the needs of financial accounting as well as operational precision. McCallum of the Erie articulated the principles of management for this new type
of business enterprise; while J. Edgar Thomson of the Pennsylvania
worked out the line-and-staff concept as a means of integrating more
effectively the functional activities of several regionally defined operating
units. The fourth trunk line, the New York Central, which had not been
constructed like the others as a single work, but formed by a consolidation
of many small lines, continued to he operated by merchants and financiers
rather than by engineers. That road contributed almost nothing to the
development of modern management.
The Baltimore & Ohio first reshaped its organization when it began to
complete earlier plans to cross the mountains and reach the Ohio at
Wheeling. In 1846 its president, Louis McLane, and its chief engineer,
Latrobe, decided that the rapid growth of traffic, particularly from the
newly opened coal mines, "the great augmentation of power and machinery demanded by the increasing business," as well as the anticipated
further expansion of traffic when the Ohio was reached, demanded "a
new system of management.":" Assisted !?y a committee of the board,
Latrobe outlined a new set of regulations "after diligent investigation,
with the aid of the experience of other roads in New England and elsewhere." The objectives of the new plan were clearly defined:
[They] consisted in confining the general supervision and superintendence of all
the departments nearer to their duties, and, by a judicious subdivision of labor, to
insure a proper adaptation and daily application of the supervisory power to the
objects under its immediate charge; in the multiplication of checks, and to effecting
a strict responsibility in the collection and disbursement of nl0ney; in confining the
company's mechanical operations in their shops to the purposes of repairs, rather
than of construction; in promoting the economical purchase and application of
materials and other articles needed in every class of the service; and in affecting a
strict and more perfect responsibility in the accounting department generally.v?

The plan itself as set forth in a printed manual, Organization of the
Service of the Baltimore &- Ohio Railroad, began by departmentalizing
the road's functions into two basic activities: "First, the working of the
road. Second-the collection and disbursement of revenues.?"! The second task was far more complicated than it had been in the early factories
where only the mill agent or his clerk handled money, or on a canal where
toll masters and senior engineers did the same. On a large railroad, scores
of individuals-conductors, station agents, freight and passenger agents,
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purchasing agents, managers and foremen in charge of shops and roundhouses and of the repair of track and roadbed-all had sizable sums of
JTloney pass through their hands each day.
Under the new system of management on the Baltimore & Ohio, financial responsibility was centralized in the company's treasurer, who not
only supervised internal transactions but also handled external financing,
including making the routine arrangements for assigning shares of stocks
and bonds to the merchants and bankers who had agreed to market them,
assuring the proper recording of sales and other transfers of securities, and
sending out dividends and interest payments. Directly subordinate to the
treasurer was the secretary who was wholly concerned with internal
transactions. (In a short time the secretary's duties became those of the
comptroller.) He inspected all passenger and freight accounts and supervised those who routinely handled the company's monies. Under the
secretary was the chief clerk, into whose office in Baltimore flowed
receipts and reports from all agents and conductors who received or disbursed funds along the road line. The chief clerk's office not only compiled and audited these accounts but also began to issue "daily comparisons
of the work done by the road and its earnings with the monies received
therefor." Daily figures were in turn summarized into monthly reports.
These data thus became tools of the management as well as checks on the
honesty and the competence of railroad employees. The reports remained,
however, only records of financial transactions. Though detailed and
numerous, they were not yet consolidated and reorganized to permit a
realistic analysis of the costs involved in operating the road.
In organizing the operating department, Latrobe set up a structure
similar to that of the Western to integrate the three major types of
functional activities in the two (and when the road reached Wheeling,
three) geographical divisions." He reshaped the lines of responsibility
for operation "by confining the departments of transportation, of construction and repairs of the road, and of repairs of machinery to a
separate superintendency, each being subject to the immediate supervision
of a professional engineer, under the direction of the President.":" The
heads of these departments were responsible for carrying out their carefully defined duties and for appointing subordinate managers and employees, usually with the "concurrence of the General Superintendent
and the President." The functional managers of the Baltimore & Ohio
then reported directly to their superiors in the central headquarters.
As on the Western, the managers in the transportation department became responsible for the movement of traffic as well as the movement of
trains.
The general superintendent was the key administrator. The organiza-
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tional manual described this manager as "an officer of general duty . . .
who besides duties peculiar to himself is charged with the supervision and
control of the whole system, subject to the President and Directors."
Into his office flowed a series of reports. Each of the operating departments
forwarded weekly and monthly statements. The master of machinery, for
example, was to report on "the condition and performance during the
week of each locomotive and engine in service or under repair-the
condition of the cars, and also the stationary machinery and workshops-sand will present a monthly estimate of the probable expenses of their
repair during the ensuing month." Besides reading reports, the senior
operating executive maintained constant communication with department
heads regarding problems and policies, inspected the road's facilities,
and conferred with the president and the road's financial officers.
Daniel C. McCallum of the Erie further shaped the organizational form
developed on the Western and the Baltimore & Ohio. After its completion
in 185 I the Erie had been plagued by high operating costs. These threatened to become intolerable when, in the spring of 1853, the short lines
along the Erie Canal consolidated to form a single enterprise, the New
York Central, and so make that route a much more effective competitor
for through traffic. That autumn Erie's board sought to reorganize its
administrative structure in order to insure a more precise accountability
and control over expenses and a more effective appraisal of men and
managers. The directors hoped to achieve this objective by making available "comparisons of the expenses of the various operations with those of
similar roads, with the several divisions of the road itself; and the expense
of different conductors, engine-men, etc. with each other.":"
To carry out this task the directors promoted McCallum from superintendent of one of the road's five operating divisions to general superintendent. When McCallum took office, the Erie had already adopted a
structure similar to that of the Western and the Baltimore & Ohio."
Although he did define more precisely the lines of authority and responsibility, McCallum's major contribution consisted, first, of enunciating
"general principles" of administration and, second, of perfecting the flow
of internal information so essential for top and middle management to
coordinate complex widespread activities and to monitor and evaluate the
performance of the large number of managers handling them. McCallunl
emphasized that a definition of "general principles" was particularly
necessary because "we cannot avail ourselves to any great extent of the
plan of organization of shorter lines in framing one for this, nor have we
any precedent or experience on which we can fully rely in doing 50."36
For McCallum the six basic principles of, general administration were
these:
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( I) A proper division of responsibilities.
(2) Sufficient power conferred to enable the same to be fully carried out, that such

(3)
(4)
(5)

(6)

responsibilities may be real in their character [that is, authority to be commensurate with responsibility].
The means of knowing whether such responsibilities are faithfully executed.
Great promptness in the report of all derelictions of duty, that evils may be at
once corrected.
Such information, to be obtained through a system of daily reports and checks,
that will not embarrass principal officers nor lessen their influence with their
subordinates.
The adoption of a systenl, as a whole, which will not only enable the General
Superintendent to detect errors immediately, but will also point out the
delinquent.

In putting these principles into practice, McCallum gave the superintendents in charge of geographical divisions the power to carry out their
responsibilities for the day-to-day movement of trains and traffic by an
express delegation of authority. These regional officers were to be:
held responsible for the successful working of their respective Divisions, and for
the maintenance of proper discipline and conduct of all persons employed thereon,
except such as are in the employment of other officers acting under the directions
from this office, as hereinafter stated. They possess all the powers delegated by the
organization to the General Superintendent, except in matters pertaining to the
duties of General Ticket Agent, General Freight Agent, General Wood Agent,
Telegraph Management, and Engine and Car Repairs.

This power included control over the hiring and firing of subordinates,
subject to the veto of top management. In McCallum's words, each officer
had "the authority with the approval of the President and General
Superintendent to appoint all persons for whose acts he is held responsible,
and may dismiss any subordinate when, in his judgment, the interest of
the company will be promoted thereby." The Erie's general superintendent stressed the value of adhering to explicit lines of authority and
communication. "All subordinates should be accountable to and be directed by their iumtediate superiors only; as obedience cannot be enforced
where the foreman in immediate charge is interfered with by a superior
officer giving orders directly to his subordinates."
McCallunl, nevertheless, failed to define precisely the relationship
between the geographical division superintendent and the other functional
managers of the division who reported to the general superintendent. He
saw the problem clearly enough, pointing out that there were "some
exceptions" to the rule that subordinates can communicate only through
their senior officers. For example, "Conductors and station agents report,
daily, their operations directly to the General Superintendent," and not
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to their division superintendents. He thought that the general superintendent would have the time and information needed to coordinate these
activities. To illustrate more clearly these lines of authority, McCallum
drew up a detailed chart-certainly one of the earliest organization charts
in an American business enterprise."
McCallum stressed that channels of authority and responsibility were
also channels of communiation. He paid close attention to improving the
accuracy of the information and the regularity and speed with which it
flowed through these channels. Hourly, daily, and monthlyreports were
more detailed than those called for on the Baltimore & Ohio. The hourly
reports, primarily operational and sent by telegraph, gave the location of
trains and reasons for any delays or mishaps. "The information being
edited as fast as received, on convenient tabular forms, shows, at a glance,
the position and progress of trains, in both directions on every Division
of the Road." Just as important, the information generated on these tabular forms was filed away to provide an excellent source of operational
information which, among other things, was useful in determining and
eliminating "causes of delay." McCallum's use of the telegraph brought
universal praise from the railroad world both in this country and abroad.
What impressed other railroad managers was that McCallum saw at once
that the telegraph was more than merely a means to make train movements safe. It was a device to assure more effective coordination and evaluation of the operating units under his command.
Daily reports, the real basis of the system, were required from conductors, agents, and engineers. These were then consolidated into monthly
statements. Reports on each locomotive, for example, included miles run,
operating expenses, cost of repairs, and work done. Such data, flowing
regularly from the division superintendents and other operating officers
to the general superintendent, were supplemented by further detailed
information provided both by the divisional managers and the heads of
the functional departments. This information, so essential for regular and
economical flow of trains and traffic, also made possible the comparison
of work of the several operating units with one another and with those of
other railroads. It provided the comparative statistics that the directors
had asked for in the 1853 report. In order to have a constant and impersonal evaluation of the performance of the road's operating managers, "it
is very important," McCallum insisted, "that principal officers should be
in full possession of all information necessary to enable them to judge
correctly as to the industry and efficiency of subordinates of every grade."
In order to permit a more effective evaluation McCallun1 called for each
of the five operating divisions to have its own separate and detailed set
of accounts.
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Central to coordinating flows and evaluating performance, these statistical data were also, McCallum pointed out, essential in understanding and
controlling costs and in setting rates. The Erie and other roads had
recently raised their rates, which they had found to be "unremunerative,"
only to discover that in so doing higher rates had threatened to "destroy
this business."?" By cutting traffic they had reduced net revenue. "To
guard against such a result, and to establish the mean, between such rates
as are unremunerative and such as are prohibitory, requires an' accurate
knowledge of the cost of transport of the various products, both for long
and short distances." Important too was an understanding of the traffic
flows along the line, for prices should be "fixed with reference to securing,
as far as possible, such a balance of traffic in both directions as to reduce
the proportion of 'dead weight' carried." Unused or excess capacity on a
return trip warranted lowering prices for goods going that way. McCallum's concern, however, was almost wholly with operating costs and
revenues. He said little about what costs should be allocated to construction or capital accounts. Nor did he consider ways to account for longterm depreciation of engines, rolling stock, rails, and other equipment.
McCallum's organizational innovations received wide attention. Henry
Varnum Poor, the editor of the American Railroad Journal, was particularly impressed by his achievements and devoted much space to them. For
example, Poor noted in 1854 that McCallum was already increasing the
Erie's efficiency at the same time he reduced the size of its work force.
Moreover, he continued:
By an arrangement now perfected, the superintendent can tell at any hour in the
day, the precise location of every car and engine on the line of the road, and the
duty it is performing. Formerly, the utmost confusion prevailed in this department,
so .much so, that in the greatest press of business, cars in perfect order have stood
for months upon switches without being put to the least service, and without its
being known where they were. All these reforms are being steadily carried out as
fast as the ground gained can be held. 39

Poor had McCallum's organization chart lithographed and offered copies
for sale at $ I apiece. Douglas Galton, one of Britain's leading railroad
experts, described McCallum's work in a parliamentary report printed
in 1857. So too did the New York State Railroad Commissioners in their
annual reports. Even the Atlantic Monthly carried an article in 1858
praising McCallum's ideas on railroad management."
McCallum's principles and procedures of management, like his organization chart, were new in American business. No earlier American businessman had ever had the need to develop ways to use internally generated
data as instruments of management. None had shown a comparable concern for the theory and principles of organization. The writings of
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Montgomery and the orders of plantation owners to their overseers talked
about the control and discipline of workers, not the control, discipline,
and evaluation of other managers. Nor does Sidney Pollard in his Genesis
of Modern Management note any discussion about the nature of major
principles of organization occurring in Great Britain before the 183as, the
data at which he stops his analysis."
lVlcCallum's methods and concepts of administration were tested and
further rationalized on the Pennsylvania rather than on the Erie. Before
the end of the 18 50S the Erie had fallen into the hands of unscrupulous
financiers who, like its notorious treasurer Daniel Drew, cared little about
efficient administration. l\1cCallum soon left the road to develop a profitable bridge-building business. On the Pennsylvania, however, engineers
rather than financiers continued to run the road. J. Edgar Thomson, the
builder and first superintendent of the Georgia Railroad, had come to
the Pennsylvania in 1849 to take charge of its construction. In 1852, he
became its president and controlled its destinies until his death in 1874.
When Thomson took command, he modified the centralized administrative structure set up by Herman Haupt, a highly successful civil engineer
who had been the general superintendent of the road since 1849. Thomson's first move was to follow the example of his competitors and to
separate the road's financial and operating departments.t" The modified
organization remained quite adequate until 1857.
Then increasing traffic plus rising costs and the onslaught of a business
depression brought a major reorganization. Thomson enlarged his central
office, this time separating the accounting from the treasury department
and creating a secretary's office and a legal department." The legal department was similar to one Latrobe had set up on the Baltimore & Ohio. The
two were among the first such departments to be established in an
American business firm and handled the ever-increasing legal work involved with contracts, claims, and charters. Thomson appointed a new
middle manager "controller and auditor" as the head of the new accounting department and placed under him two "assistant auditors" and several
senior clerks. At the same time, Thomson set up a purchasing department
to handle the centralized buying of supplies for the company as a whole.
Finally he greatly expanded the staff of the general freight agent. Both the
new purchasing and the enlarged freight office were placed in the transportation department.
Thomson's major achievement was to clarify relations between the
functional offices of the division and those of the central office. In so doing
he relied heavily on the Erie model. The organization manual which
Thomson signed in December 1857 included many of lVlcCallum's words
and phrases. Thomson's plan, however, differed from McCallum's because
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he centralized the authority, as well as the responsibility for the moving
of trains and traffic, and put this authority in the hands of the division
superintendents in charge of transportation. They were explicitly delegated the authority to give orders to men and managers in the other
functional departments. In the words of the 1857 manual:
The Division Superintendent shall, 011 their respective Divisions (subject to the
directi,9ns and approval of the General Superintendent), exercise all the po\vers
delegated by the organization to the General Superintendent, for the control and
the use of the road, its branches and connections, for the transportation of Freight
and Passengers, including the movement of Motive Power employed thereon,
whether engaged in the transportation of Freight and Passengers, or in the construction and repairing of the road, or the supply of fuel and materials. They shall
also have general charge of all employees connected with Motive Power and
Transportation on their respective divisions, and see that they perform the duties
assigned them, and shall render such assistance to the Master of Machinery in
preserving discipline, in the arrangement of the Locomotives to their particular
service, in securing the services of competent engine men, and other responsible
persons for the Motive Power, as the General Superintendent and the best interests
of the conlpany may require. They'shall be furnished with copies of all rules and
regulations, and orders to foremen of shops, and others holding positions of
responsibility and trust connected with the Motive Power or Transportation of the
company, and shall enforce their observance.

Thus the division superintendent was on the direct line of authority
from the president through the general superintendent. All orders concerning the movement of trains and traffic went out of the division
superintendent's office to workers in the motive power, maintenance of
way, and transportation departments. The master of machinery set rules
and standards for "the discipline and economy of conducting the business
of the shops," and he or his divisional assistants hired, fired, and promoted
people in their departments. But even in these activities, they were to
have, as the new organizational manual emphasized, the "assistance" of
the division superintendents." In a short time the same became true for
the chief engineer and his subordinate engineers responsible for the maintenance of way." This line-and-staff concept, by which the managers on
the line of authority were responsible for ordering men involved with
the basic function of the enterprise, and other functional managers (the
staff executives) were responsible for setting standards, was first enunciated in American business by the Pennsylvania Railroad in December
1857.
The decentralized line-and-staff divisional form of organization initially
put into operation on the Pennsylvania became, in the years after the Civil
War, widely used, though often in a modified form, by other large American railroads, including the Michigan Central, the Michigan Southern,
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and the Chicago, Burlington & Quincy.!" On these and other roads the
division engineers (responsible for maintenance of way) reported at first
to the chief engineers who remained primarily responsible for completing
the construction of the road. Once the road was built the chief engineer
joined the staff of the general superintendent as a "consulting engineer"
and the division engineers reported directly to their division superintendent. Once construction was completed, large American railroads had
two major departments: one for operations and one for finance. Only in
the 1870S did they add a third-the traffic department. Figure 2 is an
organization chart showing the line-and-staff structure on a large railroad
in the I 870s. By then full-time vice presidents headed the major functional
departments. (The largest roads might have as many as nine divisions and
three general superintendents.)
Not all railroads adopted this decentralized divisionalized structure.
Indeed, a more "natural" form of organization was generally used by the
British and European railroads." In what became known as the "departmental" structure, the president and general superintendent did not delegate their authority. Instead, the functional managers on the geographical
divisions-transportation, motive power, maintenance of way, passenger,
freight, and accounting-reported directly to their functional superiors
at the central office. This was true of the New York Central and a number
of other American roads, particularly those where managers gave little
attention to the problems of organization." In time, however, nearly all the
railroads in the United States carrying heavy traffic over long distances
came to use the divisionalline-and-staff type of organization.
By the coming of the Civil War the modern American business enterprise had appeared among American railroads. The needs of safety and
then efficiency had led to the creation of a managerial hierarchy, whose
duties were carefully defined in organizational manuals and charts. Middle
and top managers supervised, coordinated, and evaluated the work of
lower level managers who were directly responsible for the day-to-day
operations. In the 1850S large roads were already employing from forty to
sixty full-time salaried managers, of whom at least a dozen and often more
were middle or top management." In the 1850S top management included
the president, the general superintendent, and the treasurer. By the 1870S
it also included the executive in charge of the traffic department and a
general manager who supervised the work of two or three general superintendents. By then middle management included the general superintendents, their assistants, and the heads of machinery (motive power and
rolling stock), maintenance of way, telegraph, freight, passenger, and
purchasing offices within the transportation department; the controller
and his assistants and the treasurer's assistants within the financial depart-
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ment; and the heads of the legal department and secretary's office. In
addition, on the roads still being built, there were the chief engineer and
his assistants who had charge of construction. No private business enterprise with as many managers or with as complex an internal organization
existed in the United States-nor, except for railroads in Britain and western Europe, in any other part of the world.

Accounting and statistical innovation
As Latrobe, McCallum, and Thomson so clearly understood, a constant
flow of information was essential to the efficient operation of these new
large business domains. For the middle and top managers, control through
statistics quickly became both a science and an art. This need for accurate
information led to the divising of improved methods for collecting, collating, and analyzing a wide variety of data generated by the day-to-day
operations of the enterprise. Of even more importance it brought, a
revolution in accounting; more precisely, it contributed substantially to
the emergence of accounting out of bookkeeping, The techniques of
Italian double-entry bookkeeping generated the data needed, but these
data, required in far larger quantities and in more systematic form, were
then subjected to types of analysis that were new. In sum, to meet the
needs of managing the first modern business enterprise, managers of large
American railroads during the 1850S and I860s invented nearly all of the
basic techniques of modern accounting.
Of all the organizational innovators, J. Edgar Thomson and his associates on the Pennsylvania Railroad made the most significant contributions
to accounting. Their work and that of other managers received much
public attention. Investors, shippers, and railroad directors were as much
concerned about the accuracy and value of the new procedures as were
the managers themselves. Railroad trade journals, particularly Henry
Varnum Poor's American Railroad Journal, and the new financial journals
(first the Banker's Magazine, and then the Commercial and Financial
Chronicle) carried articles, editorials, and letters about the subject. Comparable public discussion of accounting methods had never occurred
before in the United States; and it would be another thirty or forty years
before similar accounting discussions took place in manufacturing and
marketing.
The new accounting practices fell into three categories: financial,
capital, and cost accounting. Financial accounting involved the recording,
compiling, collating, and auditing of the hundreds of financial transactions
carried out daily on the large roads. It also required the synthesizing of
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these data to provide the information needed for compiling the roads'
balance sheets and for evaluating the company's financial performance.
Where the largest of the textile mills had four or five sets of accounts to
process and review, the Pennsylvania Railroad had, by 1857 (the year
Thomson reorganized his accounting office), 144 basic sets of accounting
records." Of these accounts, the passenger department had 33, the freight
department 25, motive power 26, maintenance of cars 9, and maintenance
of way 22. Eight more were listed under general expenses, while construction and equipment had 2 I. Moreover, where the textile company's
accounts were compiled only semiannually, those of the Pennsylvania
were summarized and tabulated monthly, and were forwarded in printed
form by the comptroller to the board of directors by the fifteenth of the
following month. The totals of the monthly reports were then consolidated in the road's annual report.
In the preparation of these reports the accounting office collected,
summarized, and printed detailed operating as well as financial data. As
early as 185 I the Pennsylvania's annual report showed for each month the
number of passengers entered at each station, as well as the tonnage on
local and through freight to Pittsburgh and Philadelphia and from each
of the way stations. By 1855 traffic data of over two hundred maj or
products were listed." This mass of printed information on expenses and
receipts, and on passengers and products moved, remains a magnificent
and little-used source for the flows and costs of American transportation
at mid-century.
The processing and analyzing of these data required the Pennsylvania
and other large railroads to build extensive comptrollers' departments
and to hire full-time internal auditors. By I 860 the railroads probably
employed more accountants and auditors than the federal or any state
government. In any case, after 1850 the railroad was central in the development of the accounting profession in the United States.
In reviewing the balance sheets and other condensed information provided by the new comptrollers' department, railroad managers,' directors,
and investors quickly employed these data to evaluate and compare the
performance of the different roads. In addition to the balance sheets themselves, they began in the late 1850S to use the "operating ratio" as a
standard way to judge a road's financial results. Profit and loss were not
enough. Earnings had to be related to the volume of business. A better
test was the ratio between a road's operating revenues and its expenditures
or, more precisely, the percentage of gross revenue that had been needed
to meet operating costs." Such ratios had never before been used by
American businessmen. They remain today a basic standard for judging
the performance of American business enterprise.
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In drawing up their balance sheets, the railroads were the first American
businesses to pay close and systematic attention to capital accounting.
Again the problem was unprecedented. No other type of private business
enterprise had ever made such huge investments in capital, plant, and
equipment. In discussing capital accounting in the 1850S, railroad managers, stockholders, and journalists at first gave the most attention to
defining clearly the distinction between the construction or capital account and the operating account." On the one hand, by charging operating expenses to construction accounts, promoters and managers could
give the appearance of making profits that were not really earned. This
they. di? to improv~ their chances of raising funds for completing or
contInUIng construction.
On the other hand, by charging construction costs to operating costs,
the investors in the road benefited at the expense of its users. Railroad
reformers, such as Henry Varnum Poor in the 1850S and Charles Francis
Adams, the chairman of the Massachusetts Railroad Commission, in the
I 860s and 1 870s, repeatedly urged the railroad officials to delineate clearly
these two sets of accounts. To see that they were properly differentiated,
the reformers proposed that outsiders-either groups of investors or railroad or legislative commissions-have the opportunity to review a railroad's books.
Once a road was completed and the construction account closed, its
total amount was recorded on the asset side of the consolidated balance
sheet as a capital or property account. The problem then arose as to how
to account for depreciation and even obsolescence of the road's capital
assets. For not only were such capital assets of far greater value than those
of the factory, but they depreciated at a more rapid rate. The early roads,
such as the Boston & Worcester, began by following the textile mill procedures. They put money aside in contingency funds or in their profit
and loss or their surplus accounts, in order to have it available for expensive
repairs or the purchase of new equipment. Every now and then, usually
in good years, the financial officers wrote down the value of their plant
and equipment. During the 1 850s, however, the managers on the new
large roads began to find it easier to consider depreciation as an operating
cost and did so by charging repairs and renewals to the operating accounts.
The directors of the Pennsylvania Railroad explained these new concepts of renewal accounting in their annual report of 1855. By charging
repairs and renewals to operating expenses, the property accounts would
continue to reflect the true value of the capital assets. "The practice of
the Company in relation to its running equipment is to preserve the
number of cars and locomotives charged to construction account, in
complete efficiency; thus, if a car or locomotive is destroyed, or has
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become old and worthless, a new one is substituted in its place, and its cost
charged to the expense account.l''" The same was true for rails, cross ties,
and bridges.
Such a procedure neatly avoided the complex problem of determining
depreciation, but it did not assure the availability of funds for extensive
renewal and repairs. The company estimated that the charge for "the
annual decay" of the roadbed was $1 10,000 and the "depreciation" on
"running machinery" was $4°,000. "If the Company had been declaring
dividends from its profits, it would be prudent to carry a portion of the
year to a reserved fund." After balancing receipts with expenditures,
the company deducted for taxes, interest, and other expenses; then it set
dividends at 6 percent. The balance or surplus went into a "contingent
fund," part of which was used to invest in bonds of connecting roads."
The funds in these contingency accounts, as those in sinking funds set
up for the payment of bonds, were to be placed in "safe" investments.
These accounts, however, quickly became mere bookkeeping devices
with funds "loaned" out to other accounts of the road itself. After the
Civil War, even the Pennsylvania dropped the use of separate contingency
accounts, and merely kept the surplus account high enough to meet anticipated demands for repair and renewal of rails and equipment.
By the 1870S this type of renewal accounting had become the standard
form of capital accounting used by American railroads. Repair and
renewals were charged to operating expenses and not to the capital or the
property accounts. These two accounts-one for construction and the
other for equipment-were to be altered only when new facilities were
added or existing ones dropped. A convention of state railroad commissioners meeting in June 1879 to set up uniform accounting methods for
American railroads defined the procedure in this manner: "No expenditure shall be charged to the property accounts, except it be for actual
increase in construction, equipment, and property, unless it he made on
old work in such a way as to clearlyincrease the value of the property
over and above the cost of renewing the original structures, etc. In such
cases only theamount of increased costshall be charged, and the amount
allowed on account of old work shall he stated.":" In the model 'financial
statement proposed by the commissioners (table I) such additions (or
subtractions) were to be listed- under a separate heading "Charges and
Credits to Property During the Year." Under that heading was also
listed changes in -the value of real estate and other property held by the
company.
By charging repairs and renewals to operating expenses, the value of
the property was theoretically maintained at its original value. The
method of renewal accounting meant the profit would continue to be
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Table I. Form of accounts recommended by the convention of railroad commissioners held at Saratoga Springs, New York, June 10, 1879
General Exhibit
Total income
Total expense, including taxes
Net income
Interest on funded debt
Interest on unfunded debt
Rentals
Balance applicable to dividends
Dividends declared (percent)
Balance for the year
Balance (profit and loss) last year
Add or deduct various entries made during the year not included above
(specifying same)
Balance (profit and loss) carried forward to next year
CHARGES AND CREDITS TO PROPERTY DURING YEAR
Construction and equipment (specifying same)
Other charges (specifying same)
Total charges
Property sold or reduced in value (specifying same)
Net addition (or reduction) for the year
ANALYSIS OF EARNINGS AND EXPENSES

Earnings:
From local passengers
Through passengers
Express and extra baggage
Mails
Other sources, passenger department
Total earnings passenger department
Local freight
Through freight
Other sources, freight department
Total earnings freight department
Total transportation earnings
Rents for use of road
Income from other sources (specifying same)
Total income from all sources
Expenses:
Salaries, general officers and clerks
Law expenses
Insurance
Stationery and printing

I
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Table

I.

(continued)

Outside agencies and advertising
Contingencies
Repairs, bridges (including culverts and cattle guards)
Repairs, buildings
Repairs, fences, road crossings, and signs
Renewal rails
Renewal ties
Repairs, roadway and track
Repairs, locomotives
Fuel for locomotives
Water supply
Oil and waste
Locomotive service
Repairs, passenger cars
Passenger-train service
Passenger-train supplies
Mileage, passenger-cars (debit balance)
Repairs, freight cars
Freight-train service
Freight-train supplies
Mileage, freight cars (debit balance)
Telegraph expenses (maintenance and operating)
Damage and loss of freight and baggage
Damage to property and cattle
Personal inj uries
Agents and station service
Station supplies
Total operating expenses
Taxes
Total operating expenses and taxes

ASSETS AND LIABILITIES
Assets:
Construction account
Equipment account
Other investments (specifying same)
Cash items:
Cash
Bills receivable
Due from agents and companies
Ocher assets:
Materials and supplies
Sinking funds
Debit balances
Total assets
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Liabilities:
Capital stock
Funded debt
Unfunded debt, as follows:
Interest unpaid
Dividends unpaid
Notes payable
Vouchers and accounts
Other liabilities
Profit and loss or income accounts
T otalliabilities

PRESENT OR CONTINGENT LIABILITIES NOT INCLUDED
IN BALANCE-SHEET
Bonds guaranteed by this company or a lien on its roads (specifying same)
Overdue interest on same
Other liabilities (specifying same)
Source: Proceedings of the Convention of Railroad Commissioners Held at
Saratoga Springs, New York, June 10, 1879 (New York, 1879), Appendix IX, no. 2 I.

considered, as it always had been in American business, as the difference
between operating income and expenses but not as the rate of return on
investment on actual capital assets. In fact, the use of renewal accounting
made it impossible to know how much capital had been invested in roadbed, plant, and equipment since so much of the cost of capital equipment
had been absorbed as operating expense. Such accounting methods thus,
of necessity, made the operating ratio, rather than the rate of return, the
basic tool for analyzing the financial performance of railroad enterprises.
Finally, this method of defining depreciation also meant that American
railroad accounting overstated operating costs and understated- capital
consumption."
The basic innovations in financial and capital accounting appeared in
the I 850S in response to specific needs and were perfected in the years
after the Civil War. Innovations in a third type of accounting-cost
accounting-came more slowly. In making his recommendations for
detailed divisional accounts, McCallum had emphasized the need to
develop comparative cost data for each of the operating divisions on a
large road. "This comparison [of division accounts] will show," McCallum wrote in 1855, "the officers who conduct their business with the
greatest economy, and will indicate, in a manner not to be mistaken, the
relative ability and fitness of each for the position he occupies. It will be
valuable in pointing out the particulars of excessin the cost of management
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of one Division with another, by comparison of details; will direct attention to those matters in which sufficient economy is not practiced; and it
is believed, will have the effect of exciting an honorable spirit of emulation
to cxcell."?" Not until the late I 860s, however, did cost accounting become
a basic tool for railroad management.
The railroad manager who most effectively developed McCallum's
proposals for cost accounting and control was Albert Fink, a civil engineer and bridge builder. Fink, after receiving his training on the Baltimore
& Ohio, joined the managerial staff of the Louisville & Nashville, becoming
its general superintendent in 1865 and the senior vice president in 1869.59
Fink's aim was to determine with muchmore precision the basic measure
of unit cost, the ton mile. His first step in obtaining accurate cost of carrying one ton for one mile in each of his divisions was to reorder the financial
and statistical data compiled by his accounting and transportation departments. GO He consolidated some of the existing accounts and subdivided
others. Most important of all, he recategorized existing accounts according
to the nature of their costs rather than according to the departments in
which the functions were being carried out.
Table 2 shows how Fink reordered his accounts into four fundamental
categories. One included those costs which, within limits, did not vary
with the volume of traffic. Here he placed twenty-seven accounts involving primarily the maintenance of roadway and buildings and "general
superintendence" or overhead. A second category included nine sets of
accounts that varied with the volume of freight but not with the length
of road or train-miles run. These were largely station expenses "incurred
at stations in keeping up an organized force of agents, laborers, etc. for
the purposes of receiving and delivering freight, selling tickets, etc." A
third class of thirty-two sets of items, "movement expenses," varied with
the number of trains run. But, as Fink pointed out, since the trains rarely
ran fully loaded, the expenditures did not vary precisely with the volume
of business. The accounts in these categories were determined for each
division on a per-train-mile run basis. In addition to these operating expenses Fink had a fourth category, the interest charges that, of course,
had 110 relation to traffic carried or trains run. Interest charges increased
only when expanding business called for new construction and an enlarged debt. Table 2 gives the complex formula Fink used to convert these
sixty-eight sets of accounts into costs per ton-mile. A comparison of these
internal accounts (and the methods devised to use them to ascertain and
control costs) with those employed in the textile mills, armories, shipping,
and merchant enterprises, emphasized dramatically how much more complex ra~lroads were to manage than any other contemporary business
enterprIse.

The Railroads

[

I 17

Fink stressed how costs varied on the different divisions or "branches,"
as they were then called, on the Louisville & Nashville. Movement expenses, for example, went from a high of 41.3 percent of total expenses
on the main stem to a low of only 17.6 percent on the less-traveled
Richmond branch. Station expenses ran from only 4.3 percent of all
expenses on the Knoxville branch to 18. I percent on the main stem,
maintenance of road from 9.3 percent on the Glascow branch to 22.5
percent on the Bardstown branch, and the interest account from 26 percent on the main stem to 59.2 percent on the Richmond branch. By
developing a time series on the costs of the different divisions and by
knowing the division's physical and economic characteristics, the general
superintendent was able to identify with some precision the reasons for
the differences in costs. Such historical data and constant reviewing of
current financial and operating data permitted him to evaluate performance of different divisions and their operating executives.
In addition, Fink emphasized that such cost analysis was fundamental
to ratemaking. The "mere knowledge of average costs per ton mile of all
expenditures" was of "no value," for "no freight is ever transported under
the average condition." If rates are to be based on costs, then "we must
classify freight according to conditions affecting the cost of transportation, and ascertain the cost of each class separately."?' And Fink knew,
as did every railroad manager, that costs were only one factor in the
complex calculus that determined rates.
Cost per ton-mile rather than earnings, net income, or the operating
ratio thus became the criterion by which the railroad managers controlled
and judged the work of their subordinates. One reason was that revenues,
particularly those from through traffic, could not be easily allocated to
separate divisions. Also, many factors completely out of the division
superintendent's control affected the amount of revenues his jurisdiction
produced. Thus while financial and capital accounts remained primarily
the concern of the financial officers, cost accounting became increasingly
the province of the transportation department and came to be used as an
operational rather than a financial control.
The volume of financial transactions handled by a large railroad, as well
as the volume of traffic and passengers carried, encouraged, indeed forced,
railroad managers to pioneer a modern business accounting. This sharp
increase in the business activity of the firm thus revolutionized accounting
practices. The new methods, devised in the I 85 as and perfected in the
following years, were quickly adopted by the first large industrial enterprises when they appeared in the I 880s. They remained the basic accounting techniques used by American business enterprise until well into- the
twentieth century. Only in cost accounting did the large industrial enter-
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Albert Fink: classification of operating expenses and computation of unit

Headings of Accounts
MAINTENANCE OF ROADWAY
AND
GENERAL SUPERINTENDENCE

Road repairs per mile of roadI. Adjustment of track
2. Ballast
3. Ditching
4. Culverts and cattle-guards
5. Extraordinary repairs-slides, etc.
6. Repairs of hand and dump-cars
7. Repairs of road tools
8. Road watchmen
9. General expense of road department
10. Total
I I. Cross-ties replaced-value
12. Cross-ties, labor replacing
13. Cross-ties, train expenses hauling
14. Total cost of cross-ties per mile of
road
15. Bridge s~perstructure repairs
16. Bridge watchmen
17. Shop-building repairs
18. V\Tater-station repairs
I 9. Section-house repairs
20. Total cost of bridge and building
repairs per mile of road
2 I. General superintendence and general expense of operating department
z2. Advertising and soliciting passengers
and freight
23. Insurance and taxes
24. Rent account
25. Total per mile of road
26. Salaries of general officers
27. Insurance and taxes and general
expense
28. Total per mile of road
29. Total cost per mile of road for maintenance of roadway and buildings
29.0. Total cost per train mile for maintenance of roadway and buildings

STATION EXPENSES PER TRAIN
MILE
30. Labor loading and unloading freight
3 I. Agents and clerks
32 • General expense of stations-lights,
fuel, etc.
33. Watchmen and switchmen
34. Expense of switchingEngine repairs
Engineers and firemen's wages
Expense in engine-house
Supervision and general expense
Oil and waste
Water supply
Fuel
35. Total per train mile
36. Stationery and printing
37. Telegraph expenses
38. Depot repairs
39. Total per train mile
40. Total station expenses per train mile
MOVEMENT EXPENSES PER

TRAIN MILE
41. Adjustment of track
4 2 • Cost of renewal of rails-value
43. Labor replacing rails

44. Train expenses hauling rails
45. joint fastenings
46. Switches

47. Total cost of adjustment of track
and replacing rails per train mile
48. Locomotive repairs
49. Oil and waste used on locomotives
50. Watching and cleaning
5 I. Fuel used in engine-house
52. Supervision and general expense in
engine-house
53. Engineers and firemen's wages
54. T oral engine expenses per train mile
55. Conductors and brakemen
56. Passenger-car repairs
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57. Sleeping-car repairs
58. Freight-car repairs
59. Oil and waste used by cars
60. Labor oiling and inspecting cars
6 I • Train expenses
62. Total car expenses per train mile
63. Fuel used by locomotives
64. Water supply
65. Total fuel and water expense per
train mile
66. Damage to freight, and lost baggage

I
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67. Damage to stock
68. Wrecking account
69. Damage to persons
70. Gratuity to employees
7 I . Fencing burned
72. Law expenses
73. Total per train mile
74. Total movement expenses per train
mile
75. GRAND TOTAL for maintenance and
movement per train mile.

Formula for Ascertaining the Cost of Railroad Transportation per Ton-Mile
Movement expenses _ Movement expenses per train mile (items 4 1 to 74) _
per ton-mile
average number of tons of freight in each train - a
Station expenses
per ton-mile

=

Cost of handling freight (items 30 to 40)
at forwarding station + at delivery station
length of haul

=

b

Cost of maintenance

Maintenance of road
per ton-mile

total miles run by
freight-trains per year
of road per mile
X
I
.
per year (items I to 29)
rota revenu: trains,
pass. and freIght, per year
average number of tons of freight transported over one mile of road per year

=c

rate of internumber of freightCost of
est per annum
train miles per year
X
X ----~--roa d per
100
number of revenuemile
train miles, freight
.
and pass., per year
Interest per ton-mile =
.
=d
average number of tons of freight transported
over one mile of road per year
Total cost per ton-mile

= a + b + c + d.

In order to make use of this formula it is necessary to know ... fifty-eight items of
expense [above], all of which vary on different roads, and enter into different combinations with each other. Some of the items of movement expenses (41 to 74)
change with the weight of trains, and have to be ascertained in each individual case.
The average cost for the year can be made the basis of the estimate. Besides the
items shown [above], the following other items enter into the calculation: the
average number of tons of freight in train per mile of the round trip of the train,
the average length of haul, the number of miles run over the road with freight and
passenger-trains per annum, the cost of the road, the rate of interest, and the total
number of tons of freight carried during a year over one mile of road. Without
these data it is impossible to make a correct estimate of the cost of transportation on
railroads.
Source: Albert Fink, Cost of Railroad Transportation, Railroad Accounts, and
Government Regulation of Railroad Tariffs (Louisville, 1875) , pp. 47-48.
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prises modify and adjust the methods initially devised by the railroads in
the mid-nineteenth century, and this because the operations being costed
were so different from those in transportation.

Organizational innovation evaluated

The railroads were, then, the first modern business enterprises. They
were the first to require a large number of salaried managers; the first to
have a central office operated by middle managers and commanded by
top managers who reported to a board of directors. They were the first
American business enterprise to build a large internal organizational
structure with carefully defined lines of responsibility, authority, and
communication between the central office, departmental headquarters,
and field units; and they were the first to develop financial and statistical
flows to control and evaluate the work of the many managers.
In all this they were the first because they had to be. No other business
enterprise up to that time had had to govern a large number of men and
offices scattered over wide geographical areas. Management of such enterprises had to have many salaried managers and had to be organized into
functional departments and had to have a continuing flow of internal
information if it was to operate at all.
Nevertheless, the innovations made by the early large intersectional
roads in organization, accounting, and control went beyond mere necessity. The railroads could have operated well enough with only rudimentary organizational structures, without the line and staff distinction, without an internal auditing staff, and without the development of the more
sophisticated financial, capital, and cost accounting procedures devised
by McCallum, Thomson, and Fink. Indeed, many roads continued to
operate for many years in an ad hoc informal way. Lines of authority and
communication remained unclear, and operational and accounting information imprecise and unsystematically collated and analyzed. This was
particularly true on the shorter roads, on those with relatively light
traffic, and even on the larger and more traveled ones where senior managers paid little explicit attention to organizational matters. In fact, on
some roads the quality of the management and the attention paid to
internal organization regressed. A dramatic example was the Erie, when
speculators, whose interests were to manipulate securities rather than to
provide transportation, took control of the road.
By the I880s, however, the innovations of the 1850S and I860s had
become standard operating procedures on all large American railroads.
Expanding traffic and the growth and size of the roads forced the senior
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railroad managers to pay attention to their administrative and informational procedures. Moreover, as railroad managers became more professional, information about these methods became disseminated more
systematically. By the I870S organization and accounting were topics
for discussion at formal meetings of railroad managers. They were
reviewed in such periodicals as the Railroad Gazette, and the Railroad
Journal and such books as Marshall Kirkman's Railroad Revenue: A
Treatise on the Organization of Railroads and the Collection of Railroad
Receipts. 6 2
The innovations of the 1850S and I 860s, which became standard practice in the I870S and I880s, increased the efficiency and productivity of
transportation provided by the individual routes. Improved organization
and statistical accounting procedures permitted a more intensive use of
available equipment and more speedy delivery of goods by providing a
more effective continuous control over all the operations of the road.
These innovations also made possible the fuller exploitation of a steadily
improving technology which included larger and heavier engines, larger
cars, heavier rails, more effective signals, automatic couplers, air brakes,
and the like. These improvements permitted the roads to carry a much
heavier volume of traffic at higher speeds.
The organizational innovations described in this chapter, however,
affected only the productivity and performance of the individual railroads and not necessarily the railroad system as a whole. The creation of
an efficient national overland transportation network required close cooperation between railroad companies so that traffic might move easily
from one road to another. As the railroad network grew, as it became
more interconnected, through traffic passing from one 'line to the next
was increasingly important to the profits of the individual railroad companies. In the years after the Civil War, external relations were becoming
as critical to the successful operation of the new large railroads as were
the development of internal organization and controls before the war.
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Railroad Cooperation and
Competition, 18708-18808
New patterns of interfirm relationships

By the Civil War salaried middle and top railroad managers-the first
representatives of this new economic group in this country-had created
organizational and accounting methods that permitted their enterprises
to coordinate and monitor a high volume of traffic at a speed and regularity hitherto unknown. A small number of large, managerially administered enterprises replaced a large number of the small personally run
transportation, shipping, and mercantile firms that had previously carried
goods from one transshipment point to another. The nurriber of transactions and transshipments involved in the transportation of goods and
passengers was sharply reduced. In 1849 freight moving from Philadelphia
to Chicago had to pass through at least nine transshipments in the course
of as many weeks: ten years later the journey took only three days and
required only one shipment,
Nevertheless, by 1861 the American rail network was in no sense integrated. Except for the Mississippi at Rock Island, and the Ohio at Pittsburgh, the major rivers did not yet have bridges. Roads entering the same
terminal city had no direct rail connections. Roads used different gauges
and different types of equipment. Therefore, cars of one railroad could
not be transferred to the track of another. In the early years this differentiation had been made purposely so that freight shipped on a railroad
sponsored by the merchants of one city could not be syphoned off by
those of another. For these reasons, railroad managers were by 1861 only
beginning to develop organizational procedures to permit the movement
of freight cars over the tracks of several different railroad companies.
As a result, transshipment costs were still high. In the late 1850S and
early 18605, the average cost of a single transshipment was estimated at
122
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from 7 to 25 cents a ton and required at least a day's delay.' In 1865 the
Boston Board of Trade stated that the cost of unloading and reloading
freight between Boston and Chicago was over $500,000 a year. Reduction
of such costs and delays required interfirm cooperation of the highest
order.
This type of cooperation between business enterprises was an entirely
new phenomenon. The necessary standardization of equipment and operating procedures called for detailed and prolonged discussions among
the managers of the many roads. They had to work out and then put into
operation standardized operating procedures and equipment.
Such cooperation proved highly successful. By the I880s a rail shipment could move from one part of the country to another without a
single transshipment. By then the traffic departments of the major roads
had become responsible for moving a large share of the long-distance traffic within the United States. This internalization of the activities and
transactions previously carried out by many small units, well under way
in the 1850S, was completed by the I880s.
The very success of interfirm cooperation increased interfirm competition. As the nation's rail network expanded, as interconnected lines became completed, and as the roads became physically and organizationally
integrated, through traffic grew rapidly. With this expansion, the volume
of through traffic carried often made the difference between a road's
financial success and failure. The need to assure a steady flow of traffic
created a constant pressure for railroad managers to obtain through
freight from other roads on parallel routes. They did so by cutting rates
and by aggressive advertising and selling.
To control such competition railroad managers turned to cooperation.
In order to obtain this constant flow of traffic across their lines, they made
informal alliances with competing and connecting roads. When growing
pressures to obtain through traffic weakened these alliances, railroad
managers set up more formal federations, creating some of the largest
and most sophisticated cartels ever attempted in American business. But
these cartels rarely worked. If cooperation to expand the flow of through
traffic proved to be a great success, cooperation to control competition
was a resounding failure.
The new class of middle and top managers had the responsibility for
defining the new types of interfirm relationships. The part-time members
of the board of directors had neither the time, the training, nor the technical understanding and competence needed to decide complex questions
of cooperation and competition. The managers at the lowest level, the divisional level, concentrated wholly on the functional tasks required to
move trains and traffic safely and efficiently. The middle managers were
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the persons who devised the organizational procedures and worked out
the technological standardization necessary to achieve a national railroad
system. Constant consultation and cooperation on complex common problems brought these managers a sense of professionalism that had never
existed before in American business.
The top level managers defined their relationships with other roads in
more strategic terms. They decided when and where to make alliances
and form cartels and when to abandon them. These decisions required the
approval of the representatives of the owners on the board. Normally the
top salaried managers and the members of the board agreed on strategies
of alliance and cartels. But when they did not, the managers usually came
to have their way.

Cooperation to expand through traffic
The integration of many different railroad enterprises into a single national transportation system required the managers to cooperate on three
quite different sets of concerns. They had to arrange the physical connection of the many roads; they had to devise uniform operating, accounting,
and other organizational procedures; and they had to agree on the use of a
standardized technology. Until the roads were linked, and until procedures and equipment were made uniform, freight could not flow
quickly and easily across the lines of several roads. Although managers
had begun to cooperate on all three of these requirements in the 1850s,
their major effort was concentrated in the I 860s and I 870s. The culmination of this cooperation in the 1880s gave the nation a fully integrated
railroad network.
Of the three requirements, the physical integration linking the roads
was the easiest to accomplish. Bridge building was often merely an internal matter. Where roads terminated at a river's edge, the two roads
often formed a joint enterprise to build and maintain the connecting
bridge. Similar joint enterprises were formed to build belt lines and facilities connecting the lines of different roads terminating in the same cities.
By 1870 the Hudson, the Delaware, the Potomac, the Ohio, the Mississippi, and the Missouri had been crossed by railroad tracks, often in several places." During the 1870S belt lines and other facilities to connect
roads had been constructed in Chicago, Cincinnati, Indianapolis, Baltimore, Richmond, and a number of smaller cities," In other commercial
centers the managers worked out cooperative methods to move cars from
the switching and marshaling yards of one road to those of another.
The creation of uniform operating procedures to permit the flow of
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through freight traffic and passengers across several connecting. lines was
much more complex than physically linking the roads. The first task was
to set uniform classifications and rates for freight and to agree on through
ticketing and schedules for passengers. Ways had to be found to allocate
the amount to be paid and to make the payment for that share to each of
the roads involved in carrying through shipments or through passengers
to their destination.
Such initial procedures began to be worked out at the meetings of connecting and competing roads in the mid- I 850s. The executives of the new
longer roads began to confer as soon as their lines neared or reached completion. In August 1854, as the Pennsylvania entered Pittsburgh, its president and general superintendent met with those of the Baltimore & Ohio,
the Erie, the New York Central, and their western connections." That
October, other roads in the old northwest had similar meetings. The senior executives of a number of southern roads met the following March.
These meetings were called to work out arrangements for handling
through traffic on connecting roads and, in the words of J. Edgar Thomson, the Pennsylvania's president, "with a view of agreeing upon general
principles which should govern Railroad Companies competing for the
same trade, and preventing ruinous competirion.?" At the first meetings
and the many that followed, the railroad managers were concerned almost wholly with through traffic. Rates for local traffic were left entirely
to the roads carrying that traffic.
In working out the general principles for determining rates, the railroad
managers had almost as few precedents to go on as they had in devising
their internal organizational structures and procedures. Merchants and
manufacturers of the day had little opportunity to formulate systematic
pricing policies. Except in local markets, prices were set by the forces of
supply and demand. Only the canals provided a gui~e. The managers of
both state and private canals set their tolls for boats using their rights-of"vay on the basis of what the traffic would bear." Boats carrying bulky
freight paid proportionately lower rates than those moving more valuable,
lighter goods. The first railroads had set up similar basic classifications for
bulky and light freight.
At the railroad conventions of the 1850S, presidents and general superintendents accepted the principle of charging on the basis of the value of
the product being transported rather than on the actual cost of transportation. Otherwise, they reasoned, as the canal officials had done earlier, the
transportation charges for bulk freight would be prohibitive. The freight
classifications adopted by the conventions followed those that had been
devised by the Pennsylvania. That road placed more than two hundred
articles into four overall classifications," At one end of the scale "vere ar-
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ticles in the first class such as books, carpeting, clocks, cutlery, dry goods,
fresh eggs and meat, wines, and woolens; at the other end those in the
fourth class included coal, lumber, grain, lard, lead, looms, and similar
products. Once the convention agreed on the basic classifications, the
freight agents of these several roads worked out the official "tariffs" for
each of the many different items carried.
If the first principle for setting rates was to charge what the traffic
would bear, the second was flexibility. Rates had to be adjusted to meet
the demands of large shippers for lower prices on volume shipments, to
assure return cargo when a large share of the traffic went only one way
(as occurred each fall with the movement of crops), and to fill only partially used cars. As Herman Haupt of the Pennsylvania put it in 1852,
when it comes to ratemaking, "one principle ... of universal application"
exists "and that is, that changes must be made when circumstances require
them; on no other, can the operations of the road be conducted with suecess.?" At the conferences in the mid-r Syos, railroad managers attempted
to rationalize and formalize this principle of flexibility for each particular
set of schedules. By definition this was an exceedingly difficult task. It led
to differentiation in rates which, to many shippers, was arbitrary and
discriminatory.
From their early years, therefore, American railroads, like those of all
nations, determined the basic regional rate structure cooperatively. During the Civil War, railroad conventions were held only occasionally. The
war disrupted traffic and, at the same time, greatly expanded it. After the
war, meetings were again held regularly. The "official" rates on through
traffic were adjusted and classifications were revised and expanded as new
types of traffic appeared and as existing flows changed in volume and direction. At these conventions, the roads agreed to maintain the accepted
rate structure. Individual managers, however, were constantly tempted
to adjust through rates in order to attract traffic or meet demands of shippers, especially large ones. Rates were often lowered by means of secretly
rebating to a shipper the difference between the official rate and the one
agreed upon by the manager and his customer. At other times they were
reduced openly. Nevertheless, except for a brief period after the panic
of 1857, railroad managers adhered quite closely to the official rates. They
continued to do so until the long depression (starting in 1873) ushered in
the age of railroad competition.
Another task in coordinating the flow of through traffic' was to improve arrangements for the movement of freight and passengers across
the lines of several companies. Although the roads cooperatively worked
out-through passenger ticketing and scheduling in the early years, they
made few attempts to coordinate the flow of through freight traffic. Un-
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til after the Civil War, railroad managers were too preoccupied with
completing construction and working out their internal operating structures and procedures to do more than determine the official rates and
classifications. In these years a new type of enterprise-the express and
fast-freight companies-began to handle the movement of most light,
valuable freight.
Express companies had first appeared in the late 1830S and early 1840S
to deliver goods locally. In the late 1840S and the 1850S such pioneering
firms as those headed by William C. Fargo, William F. Harden, and Alvin
Adams saw the opportunity to profit from shipping goods across the nation's expanding but not yet integrated transportation network. As railroad mileage grew, their companies and other new express and fast-freight
lines began to operate on a national scale. They also started to carry more
standard goods that were shipped in volume lots.
In the mid- I 850S the new large railroads and the fast-freight lines began to make mutually beneficial alliances. A railroad, by giving an exclusive contract to an express or fast-freight line, was able to assure itself
of a more certain volume of traffic. Also, since the express lines often provided their own cars, the railroad's outlay for rolling stock was reduced.
Express companies received special rates in return for the contract.
These arrangements began on the east-west trunk lines,and were soon
repeated in other parts of the country. Kasson's Dispatch (later the'
MerchantsDispatch) and Wells, Fargo & Company made the first of such
exclusive contracts with the New York Central." Quickly the Erie signed
a similar contract with the United States Express Company and the Great
Western Dispatch. The Pennsylvania hesitated for some time before tying
itself too closely to one or two express lines. On a more informal basis, it
already enjoyed the business of the Adams Company and other leading
concerns.
Then in the early 1860s the Pennsylvania followed suit by sponsoring
new companies rather than relying on existing ones." In 1863 it helped to
organize and finance the Union Railroad and Transportation Company
for carrying goods over its lines to and from the major commercial centers
of the midwest. In 1865 it played a major role in setting up a second fastfreight line, the Empire Transportation Company, to attract traffic from
the newly opened oil regions of western Pennsylvania to the Pennsylvania's recently completed lines from the oil fields to the seaboard.'!
Within a few years the Empire line became one of the largest express companies in the country, owning 4,500 cars including box, refrigerated, rack,
and tank cars, as well as eighteen lake steamers and a number of elevators,
warehouses, and oil yards in Erie, New York, Philadelphia, and other
eastern ports. Its agents covered 20,000 miles of railroad in the east and
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midwest. As a pioneer in oil transportation, it even came to have its own
pipelines.
By the late I 860s, after nearly all roads had allied themselves with large
and increasingly powerful express or fast-freight companies, railroad
managers began to feel that their own enterprises were being exploited.P
Directors of their roads often became directors in the allied express companies. These men seemed to be using the express lines, as they did c0!1struction companies, as a device for siphoning off profits from the railroad
itself. The express companies skimmed the cream of the high-value freight
business; while the roads themselves were having difficulty in making a
profit on the bulky less remunerative freight business. In addition, the express lines remained a serious threat to rate stability.
The response of the trunk lines and other major roads was to take over
this business themselves by forming "cooperative fast-freight lines." The
first, the Red Line, founded in 1866, ran between New York, Boston, and
Chicago. A second, the Blue Line, opened in January 1867 to serve these
same cities by using roads to the north of the Lakes. In 1868 the Green
Line was established to move freight over most of the roads in the south.
Soon there was a White Line that ran to the Pacific coast.
These lines were not legally separate enterprises, but rather freight-car
pools, each managed by a separate administrative organization. The constituent railroads owned their cars individually. Each furnished the line
(or pool) a quota in proportion to the revenue each received from
through traffic. Each road was paid a mileage charge (normally 10 cents
a mile per car) for cars of other companies passing over its tracks. It also
received a fee of 10 cents for moving cars of roads which were not
members of the cooperative. The line's central office kept a record of the
movement of cars and drew up balances at the end of each month.
The cooperative schemes worked well. In 1874 a congressional investigation noted that "substantially all'ttraflic in the United States was carried by fast-freight lines. Most of these were cooperatives. By 1877 those
that were not, including the Merchant's Dispatch.: Great Western Dispatch, and the Empire hadbeen purchased by the roads to which they
had been allied. The few remaining independent express companiesAdams, American, United States, and Wells Fargo-concentrated as
they had in their early years on the delivery of high-value freight rather
than on handling through shipments of more standard cargoes."
·The cooperative arrangements for handling fast, dependable, scheduled
shipments of through freight rested on two organizational innovations.
One was the through bill of lading; the other was the car accountant office.
The through bill of lading or waybill had not existed in the days of the
packet lines, stagecoach lines, and other small personally operated ship-
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ping enterprises. It had its beginnings in the mid- 1850S when the trunk
lines and their connecting roads began to work out their procedures for
billing shipments that moved across several lines." The through waybill
was perfected in the I 860s. It gave the details of the goods shipped, route
sent, and charges levied. The shippers, receivers, and carriers responsible
for the shipment-at first freight lines and later railroad companies-all
retained copies of the waybill. By the 1870S the fast-freight lines were
gauranteeing the accuracy of the quantity listed on the waybill. With such
guarantees those bills quickly achieved the status of negotiable commercial paper and became used as a regular medium of exchange."
At the same time that the bill of lading was being developed for through
traffic, it was being improved for local trade." Shipments for one town
were placed in one or more cars and were left on the siding to be unloaded
after the train had departed. The local stationmaster, who supervised the
unloading, then notified local addresses of the arrival of their goods.
Smaller lots were placed in "distributing cars" which were quickly unloaded while the train waited at the different stops. Copies of the bills of
lading went to the road's auditor who credited the shipping agent and
billed the receiving agent. These auditors' accounts were then checked
with the daily reports of the station agents and so provided an improved
control over shipments and the financial transactions involved.
Even before the railroads moved to cooperative pooling of their equipment through the fast-freight lines, the major roads had set up a car accountant office to keep track of the location and mileage run by "foreign"
cars using its tracks and the location and mileage of its own cars on other
roads." In the I 870S such foreign cars included tank and coal cars owned
by a small number of industrial companies, dining and sleeping cars operated by the Pullman Palace Car Company and its smaller competitors,
and cars owned by other railroads and express companies. As the car accountant offices perfected their methods, the roads came to have less need
for the joint fast-freight lines. In the I 880s and I 890S the coordination of
flow of through traffic came to be handled increasingly by the traffic
nlanagers of the railroads themselves rather than through cooperative
arrangements.
The growing importance of through traffic and the takeover from outside express and fast-freight companies of through freight greatly increased the duties of the railroad managers responsible for obtaining,
moving, and delivering freight. With the intensified competition brought
by the depression of the 1870s, the financial success of a railroad lay increasingly in these managers' hands. Therefore, during the 18705, passenger and freight managers no longer reported to the general superintendent
in the transportation department but were accorded a separate department
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of their own. The new traffic departments soon had the same status as the
finance and transportation departments.
In this unplanned, ad hoc way American railroads internalized through
a variety of organizational devices the activities and transactions that had
been handled previously by hundreds of small enterprises. The fast-freight
lines, the cooperatives, and finally the traffic departments of the larger
roads had completed the transformation from market coordination to administrative coordination in American overland transportation. A multitude of commission agents, freight forwarders, and express companies, as
well as stage and wagon companies, and canal, river, lake, and coastal
shipping lines disappeared. In their place stood a small number of large
multiunit railroad enterprises. As a result one shipment and one transaction had taken the place of many. By the I880s the transformation begun
in the I 840S was virtually completed.
The I880s and early I890S witnessed the culmination of technological
as well as organizational innovation and standardization. In those years the
United States railroads acquired a standard gauge and a standard time,
moved toward standard basic equipment in the forms of automatic couplers, air brakes, and block signal systems, and adopted uniform accounting
procedures." On the night of May 3 I-June I, 1886, the remaining railroads using broad-gauge tracks, all in the south, shifted simultaneously to
the standard 4'80" gauge. On Sunday, November 18, 1883, the railroad
men (and most of their fellow countrymen) set their watches to the new
uniform standard time. The passage of the Railroad Safety Appliance Act
of 1893 made it illegal for trains to operate without standardized automatic
couplers and air brakes. In 1887 the Interstate Commerce Act provided
for uniform railroad accounting procedures that had been developing for
a quarter of a century. All four of these events resulted from two decades
of constant consultation and cooperation between railroad managers.
The cooperation required by the managers to integrate what had become by far the largest transportation network in the world stimulated a
sense of professionalism among them. The middle managers who met regularly to discuss common problems in performing their different functions soon set up permanent quasi-professional associations. While some
regional associations were formed before 186I, primarily in New England,
nearly all the national societies appeared in the two decades after the Civil
War. By the early 1880s, such associations had been formed for nearly
every major railroad activity. They included the American Society of
Railroad Superintendents, American Railway Master Mechanics Association, Master Car Builders Association (which included more members
from railroad shops than from manufacturing companies), Roadmasters
Association of America, National Association of Geqeral Passenger and
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Ticket Agents, National Railroad Agents Association, American Ticket
Brokers Association, General Baggage Agents Association, Society of
Railroad Comptrollers, Accountants and Auditors (soon to be shortened
to the Society of Railroad Accounting Officers), Railroad Traveling
Auditors Association, Car Accountants Association, American Train
Dispatchers Association, and the Association of Railroad Telegraph
Superintendents. At the semiannual meetings, 100 to IS0 of the railroad
managers of each of these associations listened to papers and discussed
technical problems of mutual interest. Between meetings of the national
associations, the same executives and others often attended sessions with
smaller regional affiliates.
In the I870S and I880s the papers and committee reports presented at
these meetings were listed in the railroad press. Hardly a meeting passed
without a discussion of national standardization of procedures and equipment. Thus, at the June 1885 meeting of the Master Car Builders Association, its president, Leander Garvey, opened the session, the Railroad
Gazette reported, by pointing to "the nlany standards ... now being acted
upon. Out of the twelve committee reports to be acted on five were on
proposed new standards. Mr. Garvey also especially dwelt upon the vital
necessity of prompt action on the car coupler question."!" That same
month the train dispatchers met in Denver and "on the second day of the
convention considered the question of a uniform system of rules and train
orders." In late August, reporting on the Railroad Traveling Auditors
meeting, the same journal noted: "An afternoon session was held, which
was devoted to the discussion of various systems of railroad accounts, with
a view to promoting uniformity in method. Several points in railroad
practice concerning the interchange of business were also discussed."
Similar comments on comparable meetings of other railroad specialists
appeared in the pages of the Gazette and other railroad papers of this
period. These associations had proliferated and become well established
before professional academicians began to set up similar societies such as
the American Historical Association formed in 1884, the American EconOlllic Association formed in 1885, and the American Political Science
Association formed in 19°2.
The men who met together regularly at the meetings of associations devoted to their particular railroading activity developed a sense of professional expertise that was quite new to American businessmen. This professionalism was reinforced by reading the same journals and by following
the same career lines. In the 187°5 and I880s the leading railroad journals
-the Railroad Gazette, the Railway World, and the Railroad and Engineering Journal (a successor to Poor's American Railroad Journal)came to concentrate on technical and professional matters. The great
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majority of the managers who read these papers and attended the meetings of their national societies had started at the lowest rung of the managerialladder, usually serving an apprenticeship as a clerk, agent, me~sen
ger, telegraph operator, rodman, chainman, or machinist's assistant." Most
knew that, as they moved up the managerial ladder, they would remain in
the same specialty and often would continue to be employed by the same
company throughout their entire career.
Those who joined the managerial ranks in the construction, maintenance-of-way, or mechanical departments had usually taken a college
course in civil or mechanical engineering. Indeed, the rise of American
engineering education was, in part at least, a response to the needs of
American railroads for trained civil and mechanical engineers. In the
I850S and I860s leading institutions of higher learning such as Harvard,
Yale, Columbia, Pennsylvania, and Virginia offered specialized four-year
courses in engineering. So too did new schools such as the Massachusetts
Institute of Technology and the new land-grant colleges. These trained
engineers in 1867 revived the Society of American Civil Engineers which
railroad men had attempted to found in the years before the Civil War. 21
Thus by the I880s American railroad managers had taken on the
standard appurtenances of a profession. They had their societies and their
journals. They moved through life along a well-defined career pattern.
By then they saw themselves and were recognized by others as a new and
distinct business class-the first professional business managers in America.
The.interfirm cooperation that encouraged the professionalizing of the
railroad manager increased the productivity of the American transportation system. Repeated discussions by the salaried managers of both organizational and technological innovations permitted their quick development and rapid adoption by American railroads. Professional exchanges
encouraged improvements in locomotives, tracks, and other facilities, as
well as standardization of couplers, air brakes, and signals, because these
products were designed and improved by the railroad departments and
not the manufacturers. The latter merely built to specifications set forth
by the former. In addition, the constant consultation and cooperation of
many salaried managers achieved for the national network what the pioneers of internal organization had done for the,individual lines. Both made
possible an administrative coordination of transportation that was much
more efficient than prerailroad market coordination.
The productivity of American railroads increased impressively during
the second half of the nineteenth century. Albert Fishlow has quantitatively defined and analyzed the great expansion in the volume and the
"dramatic relative decline in the price of railroad services."22 "Over the
entire interval 1838 to 1910, railroad services grew at annual rate of
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percent with [national] income and commodity output proceeding
at a pace only one-third as rapid. Indeed, no single major sector grew as
rapidly. With an 1870 benchmark, these same observations obtain, albeit
with a somewhat narrowed margin of superiority.'!" At the same time
"real freight rates fell more than 80 percent from their 1 849 level, and
passenger charges 50 percent." Fishlow credits this basic improvement to
an increase in size and efficiency of locomotives and rolling stock and,
most of all, to the adoption of heavy steel rails. He points also to the value
of standardization of equipment made possible by "informal industrywide associations and committees," and the normal economies of scale
and specialization that came as the size of the firm increased. Yet all these
improvements, he believes, account for only half of the productivity increase between 1 870 and 1910.24 He suggests that the importance of increased educational level and experience of the work force might help to
explain the residual.
Certainly the organizational innovations perfected by the railroad managers and their increased training and professionalization must also have
played a part. Some productivity increases surely came from the administrative arrangements that permitted a more intensive use of rolling stock
and a greater velocity of traffic flow across the lines of individual roads and
the nation's transportation system as a whole. Arrangements to permit
freight cars to move without reloading across many lines lowered capital
outlays needed for equipment and working capital required for fuel and
labor. Constant discussions in the managerial associations of all types of
technological and organizational innovation helped further to increase
productivity and reduce costs. The close cooperation between the 111anagers of the first modern multiunit enterprises in the United States contributed impressively to increasing the speed and regularity of transportation and decreasing its costs. And, as will be analyzed in later chapters, it
was the economy and velocity of transportation that provided the basic
underpinnings of the institutional changes in American production and
distribution that occurred in the later part of the nineteenth century.
11.6

Cooperation to control competition
Before considering the central role that the new transportation system
played in' revolutionizing the processes of production and distribution,
the story of the growth of the first modern business enterprises needs to
be carried to its logical conclusion. Although the railroads had by 1880
been integrated into a single national network, the individual enterprises
had not yet taken on their permanent form. The network was operated by

I

34 ]

Revolution in Transportation and Communication

a sizable number of lines of a few hundred miles in length. Then in the
last two decades of the nineteenth century, the earliest and longest established roads created giant systems operating from 5,000 to 10,000 miles of
track. By 1900 these systenls had reached the geographical boundaries
they would retain into the second half of the twentieth century. The
rapid growth of the nation's first modern business enterprises was almost
wholly a response to competition and the failure of interroad cooperation
to control competition.
Competition between railroads bore little resemblance to competition
between traditional small, single-unit commercial or industrial enterprises.
Railroad competition presented an entirely new business phenomenon.
Never before had a very small number of very large enterprises competed
for the same business. And never before had competitors been saddled
with such high fixed costs. In the I 880s fixed costs, those costs that did not
vary with the amount of traffic carried, averaged two-thirds of total
cost." The relentless pressure of such costs quickly convinced railroad
managers that uncontrolled competition for through traffic would be
"ruinous." As long as a road had cars available to carry freight, the temptation to attract traffic by reducing rates was always there. Any rate that
covered more than the variable costs of transporting a shipment brought
the road extra income. Normally the only way a competing road could
retain such traffic was to make comparable cuts. The weak roads whose
lines were longer and less advantageously located and less efficiently managed tended to succumb first. They needed the traffic to remain financially
solvent. If such tactics resulted in bankruptcy, a road actually had a competitive advantage. It no longer had to pay the fixed charges on its debt.
Since American railroads were financed largely through bonds, these
charges were high. To both the railroad managers and investors, the logic
of such competition appeared to be bankruptcy for all.
From the start, railroad men had looked on interfirm cooperation as the
way to control interfirm competition. As soon as they went into operation,
the roads followed what has been aptly termed a "territorial strategy.Y"
By making informal alliances with connecting and competing roads, railroad managers expected to maintain the flow of traffic necessary to assure
a profitable return on the investment made in their facilities. Such alliances
would permit the roads to provide the transportation services in the "natural territory" they had been built to serve. Feeder lines were constructed
or bought only when such alliances failed to maintain a continuing flow
of traffic across their lines.
As long .as through traffic expanded, a territorial strategy carried out
by informal alliances worked well. But once the volume of through traffic
began to falloff and competitive pressures increased, railroad managers
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and owners found the informal alliances inadequate. They turned increasingly to employing closer and more formal methods of cooperation to
control competition. Only after the most concerted and most sophisticated
attempts at cooperation had failed did railroaders turn in large numbers
to system building as a means of eliminating the threat of ruinous competition.
An understanding of the later efforts of formal cooperation to control
competition requires a review of the earlier policy of alliances. In the
1850S many, though not all, major roads embarked on such a policy as
soon as they had, and sometimes even before they had, completed construction. Alliances with connecting roads were usually cemented by
purchasing securities in the feeder lines. The Pennsylvania, for example,
began in 1852 to invest in roads then under construction westward from
Pittsburgh. In 1858 it already had invested $1.6 million in the Pittsburgh,
Ft. Wayne & Chicago, the Steubenville & Indiana, and the Marietta &
Cincinnati." The Baltimore & Ohio followed a similar strategy in the
I850s. So too did the first of the largest midwestern roads-the Michigan
Central and the Michigan Southern. The investors in the first helped to
organize and finance the Chicago, Burlington & Quincy and the New
Albany & Salem; those in the second the Rock Island. Both groups next
financed connecting lines across Iowa. Other lines out of Chicago, including the Chicago & Northwestern, the Milwaukee & St. Paul, and the
Illinois Central, followed the same plan. In the south the Georgia and the
Georgia Southern both placed _funds in their westward connections.
Alliances with competing roads came as quickly as those with connecting ones. At the regional meetings in the mid- 1850S where railroad executives grappled with the principles of ratemaking and first determined
official rates for their territories, they also agreed not to cut rates or to
make excessive use of agents or "runners" to drum up business." However, they did little to provide means of enforcing these decisions. Only
the east-west trunk lines set up an enforcing organization which was
formed in 1858 after the panic of 1857 had reduced traffic and increased
competition. However, it accomplished little before it was abandoned
during the Civil \Var. 29
After the war these informal alliances began to be strained. Not only
did through traffic become increasingly critical for a road's profit, as has
been indicated, but also there were often several alternate routes where
before 186I there had been one. Feeder lines felt less reliance on or allegiance to their sponsors. A desire for independence and financial needs
led them to look to other sources for carrying their goods. At the same
time, other major roads began to ally themselves to or even take over the
feeder lines of competitors. In fact, the attempt of Jay Gould in 1869 to
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take control of the Pennsylvania's connections west of Pittsburgh caused
the Pennsylvania's president to create the first great self-sustaining systenl
in the United States. However, except for the Baltinl0re & Ohio, no other
American road followed the Pennsylvania's example until the 1880s.
For more than a decade American managers continued to hope to control competition through cooperation. They preferred to stick with a
strategy of alliances rather than turn, as had the Pennsylvania, to the
building of a giant system. The managers opposed expansion because they
considered any road much over five hundred miles in length to be too
large and complex to manage, The ihvestors were even more adamant.
The cost of such expansion could only result in reducing the funds available for dividends. In addition, investors and managers agreed that there
was another reason for not building giarit railroad enterprises. They concurred with]. Edgar Thomson's arguments for maintaining the Pennsylvania system of alliances before I 869:
Sensible of the prejudice against large corporations since the failure of the United
States Bank, the policy of this Company was first directed to the procuring of these
connections by securing the organization of independent railway companies, and
their construction by such pecuniary assistance as was required to effect this
business. This course, it was confidently expected, would meet the objects desired
without involving this company in the direct management of distant enrerprises.s?

Nevertheless, in the early 1870S many roads were having increasing
difficulty, in maintaining their strategy of alliances. In the trunk line territory competition was not yet a critical problem. Paul MacAvoy, the most
careful student of trunk line competition, has noted that until 1874 there
was "a general adherence to official rates in large volume shipments.T"
But in the south, roads found themselves buying or building more track
than they wanted to in order to maintain their territorial position." And
in the west, where so much of the through freight consisted of the grain
trade, some companies were devising new techniques to maintain rates.
They had set up informal pools for allocating traffic and profits. Such
allocations, they reasoned, removed the incentive for rate-cutting, since
lower rates could not bring either increased traffic or more revenue. In
1870 the Burlington, the Rock Island, and the Chicago & Northwestern
set up an informal unsigned money pool-the Iowa Pool-that divided
equally between the three roads 50 percent of the income from freight,
and 55 percent from passenger traffic." In September 1874 the three roads
connecting Chicago and St. Paul adopted similar pooling procedures. As
business fell off, other roads in the country began organizing informal
traffic and money pools.
With the onslaught of the depression after 1873 nearly all managers
and investors agreed that informal cooperation was no longer adequate.
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With the increasingly desperate search for traffic, rate agreement collapsed. Secret rebating intensified. Soon roads were openly reducing rates.
Nor were the informal pools able to maintain rates. Their members took
traffic that "vas not allocated to them and often failed to return income
to be redistributed by the pool. Some railroad managers argued that the
Pennsylvania had the right answer. They urged their boards of directors
to build comparable large, self-contained interregional systems.. To most
nlanagers, however, the problems of administering such a giant enterprise
still appeared formidable. For nearly all investors, the costs of such system-building in the depressed years when dividends were already low
seemed prohibitive. In the mid- I 870S American railroaders grasped at
another solution to meet the threat of ruinous competition. They decided
to transform weak, tenuous alliances into strong, carefully organized,
well-managed federations.

The great cartels
The answer to competition was better cooperation. Formal federations
were created, and they were soon to have their own legislative, executive,
and judicial bodies. The largest and most powerful of the roads-the
trunk lines-were the first to organize formal cartels.
The move toward federation came in the summer of 1874, as falling
traffic intensified the pressure to cut rates." That summer the presidents
and the general managers of the Pennsylvania, the Erie, and the New
York Central (but not of the Baltimore & Ohio) met, together with the
senior executives of their western connections, at Saratoga Springs. According to Thomas Scott, who had just replaced J. Edgar Thomson as
the Pennsylvania's president, these men hoped, as had their counterparts
twenty years earlier, "to abolish all commissions, agencies and outside
expenses" involved in obtaining traffic. Of more importance the roads
established an administrative office, the Western Railroad Bureau, to
maintain rates between east-west competitive points. The bureau was to
have the power of enforcement, including the dismissal of railroad employees who knowingly cut rates. In addition, the three roads set up a
commission to provide what they hoped would be considered an objective
outside agency to review and supervise the ratemaking process:
A commission to be composed of three gentlemen familiar with railway traffic, but
disinterested and in no way officially connected with the Companies; this commission to have power to make such moderate rates from time to time as would be
reasonable and just to the public, and give in the future equal and uniform rates to
every shipper. 35
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The presidents of the three trunk lines traveled to Baltimore in November to try to persuade the conspicuously absent Garrett to agree to
these proposals. The president of the Baltimore & Ohio hesitated. He
wanted to see what effect the completion of a nearly finished line into
Chicago would have on the business of his road. He hoped that the rounding-out of his self-contained system might forestall the need for joining
the cartel. Before the end of the year, however, the Baltimore & Ohio had
reduced its rates on grain and other fourth-class freight between Baltimore
and Chicago, and its competitors followed suit. In 1875 a new contender,
the Grand Trunk of Canada, operating from Portland, Maine to Detroit
via Montreal entered the east-west competition. It did so by temporarily
allying itself with the Michigan Central and the Vermont Central to give
it connections into Chicago, Boston, and New York." Immediately it cut
its rates to obtain traffic. In the next year came the sharpest rate reductions
the country had yet seen. In the drawn-out negotiations that followed, the
merchants of Baltimore and those of Philadelphia had joined their railroads in demanding that the rates from the western cities to their ports be
lower than those to New York, while New England businessmen supported the Grand Trunk in its call to keep rates to Boston and Portland
the same as those to New York."?
Finally in the spring of 1877 the exhausted roads agreed to compromiser" On May 5 the trunk lines signed the Seaboard Differential Agreement and created a new interfirm organization to carry it out. The new
rate structure followed the demands of New York City's rivals. Philadelphia and Baltimore received somewhat lower rates on westbound traffic than New York had, while Boston's remained much the same. On
May 23 came a second agreement aimed at reducing the incentive to cheat
on the newly established schedules by arranging for an allocation of traffic.
The New York Central and Erie each were to carry 33 percent of the
westward moving traffic, while the Pennsylvania took 25 percent, and the
Baltimore & Ohio the remaining 9 percent. This time there was no opposition from Garrett. Then the presidents of these trunk lines asked Albert
Fink to head the new Executive Committee of their Eastern Trunk Line
Association. They proposed that he build the administrative offices necessary to carry out and enforce these agreements and to work with their
western connections to do the same.
Fink was at that time managing a similar organization in the south. The
southern roads differed from those north of the Potomac since there were
fewer major competing roads between large cities. On the other hand,
many alternative routes did exist for carrying through traffic which often
moved to the seaboard ports and then by coastal steamer to New York
and other northern ports. Even before the coming of the depression, these
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financially weak roads began to fight for the declining traffic by constant
rate-cutting. At a meeting in Atlanta in 1875 a convention of southern
transportation companies quickly accepted a proposal from Albert Fink,
still a senior executive of the Louisville & Nashville, to set up an association or federation which would allocate traffic at points where competing
roads met." The allocation would be in accordance with already existing
traffic patterns determined by a statistical bureau set up by the association. The presidents of the southern roads then persuaded Fink to become the first commissioner of the Southern Railway and Steamship
Association.
When Fink went to work eighteen months later for the Eastern Trunk
Line Association, he applied the methods he had already worked out in
the south." His first task was to formalize regional conventions of competing roads to meet at regularly specified times to determine local as well
as interregional freight rates and classifications. At the same time, he built
a large staff in New York, which soon included more than sixty clerks, to
collect information on existing rates and traffic movements which the
committees used in their deliberations. He also held conferences on ways
to adjust and enforce rate and allocation decisions and to review cornplaints.
Fink next brought the connecting lines to the west and to New England
into the association. In the summer of 1878 the midwestern roads, at
Fink's suggestion, formed the Western Executive Committee to set rates
for and to allocate eastbound traffic. Then, in an agreement signed in
December, the associated roads set up a Joint Executive Committee,
chaired by Fink, which would give final approval of all rates worked out
by the regional subcommittees or associations in the east and the west.
Continuing complaints and a burst of rate-cutting drove home the need
for formal cooperative action."
According to a new agreement all cases involving rates which were not
decided unanimously were to be referred to the chairman, "who shall
decide the case on its merits, and whose decision shall have the same force
and effect as the unanimous vote of the Committee." Soon afterward the
committee's power ~as further enlarged. At the same time, a Board of
Arbiters was created to listen to the complaints about Fink's actions and
to review and decide on all alleged violations of the agreement. The board
was composed of three of the most able and respected railroad experts of
the day: Charles Francis Adams, chairman of the Massachusetts Railroad
Commission; David A. Wells, the economist; and John A. Wright, a
Philadelphian who had long been a director on the Pennsylvania Railroad.
For almost two years these new administrators were able to maintain the
through rates on the trunk line routes.
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In this way Albert Fink had by the end of 1878 created a federation of
railroads which included nearly all the lines north of the Ohio and east
of the Mississippi. As he reported to the Joint Executive Committee at
its first annual meeting in Chicago in December 1879:
You have now for the first time established a practical method by which the
competitive traffic of your roads can be properly managed and controlled. Heretofore this was impossible; the mere holding of conventions of railroad managers,
passing resolutions, and then dispersing and letting things take care of themselves,
each party acting as it sees fit, will not accomplish the purpose of intelligent joint
management of the large property under your charge. You have now added to the
legislative department-s-your conventions-also a pernlanent executive department
the duty of which is to see that the resolutions passed and agreements made are
faithfully carried out. In addition to this you have also established a judiciary
department, consisting of a board of arbitration, whose duty it is to settle peaceably
any question of difference, without resort to wasteful warfare, with all its injurious
consequences. You have thus formed a complete government over this large cornpctitive traffic over which it has heretofore been found impractical to exercise
intelligent conrrol.P

Such formal federations of railroads quickly became the order of the
day. Cooperation appeared to be getting control of competition. In 1876
a number of western roads organized the Southwestern Railway Rate Association with an.organization copied directly from that of the Southern
Railway and Steamship Association." John W. Midgley, formerly of
the Chicago & Northeastern, became its secretary and full-time operating
head. Although the new association had difficulties in carrying out its objectives, particularly after Jay Gould entered the area, other local federations were soon formed. They included the Iowa (the old "Iowa Pool"
which would' become in time the Western Traffic Association), the
Colorado, the Texas, the Pacific Coast, and the Transcontinental Associations. Midgley soon acquired the same type of overall control of these
several associations as Fink had as chairman of the Joint Executive Committee in the east. Such associations, railroad executives and experts agreed,
were the only way to prevent, in Albert Fink's words, "centralization and
absorption of the roads under the absolute control of one or a few persons. It makes the separate, individual existence of these roads possible,
and puts a check on the consolidation of these roads ... [It] secures all the
advantages of consolidation without its disadvantages,'?"
Fink nevertheless feared that private federation would not in itself be
able to maintain stability. To the paragraph cited above, the commissioner
had added, "It must be remarked, however, that the only bond which
holds this government together is the intelligence and good faith of the
parties composing it."45 He therefore urged the members of the commit-
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tee and their roads to make a concerted effort to have "the operations of
this committee ... legally binding upon all parties by legislative action,
provided it can be shown, as I believe it can, that its operation is beneficial to the public interests." Yet despite an energetic campaign before
congressional committees, Fink and the many other railroad managers
and directors who supported this proposal failed to get the national legislature to sanction the rulings of their private associations. And they soon
found to their sorrow that they could not rely on the intelligence and
good faith of railroad executives, particularly entrepreneurs or speculators who like Gould had little interest in the long-term profits or operational performance of the roads whose securities they controlled.
In 1880, Jay Gould, often allied with those able stock market manipulators Russell Sage and Sidney Dillion, was moving swiftly to put together
a transcontinental railroad empire. In the east he invaded the trunk line
territory by increasing his control over the Wabash and by buying stock
of the Lackawanna, the Central of New Jersey, and the Boston, New
York, and Erie." In order to obtain traffic, Gould violated earlier agreements and provoked a passenger rate war with the Erie and the Central
during the spring of 188 I. Even Fink's threat to bring all rates down to
the level to which Gould had reduced them had little effect until August
1884 when a temporary armistice was finally arranged.
By this time Fink had become discouraged. As early as August 188 I, he
told the executive committee that: "The late events ... have convinced
me that, even with the most sincere intention, it is impractical; and that if
sincerity is wanting, it is impossible to maintain the established tariff.":"
In continuing to try to make the cartel work, Fink's organization had
almost as much trouble with the weak cooperative roads (and even some
of the stronger ones) as he did with the uncooperative ones controlled by
speculators. Traffic managers and freight agents developed new subterfuges for evading the published rates. These included false billing regarding weight or amounts shipped or distances sent and improper classification
of freight moved. To prevent such frauds Fink developed an inspection
system. In 1882 the Joint Executive Committee agreed to appoint a joint
agent at all places where traffic or revenue was allocated.t" This official
was to have the authority to examine books and bills of lading of all
member roads, while the roads and soliciting agents were deprived of any
power to alter or adjust rates. The prerogative was given solely to the
commissioner and his agents.
At the very time that the association was being debilitated by its failure
to get the necessary cooperation from the weaker roads and those in the
hands of the speculators, it was also being attacked by farmers' granges
and merchants' boards of trade for attempting to maintain rates at. arti-

14 2

]

Revolution in Transportation and Communication

ficially high levels. New York merchants continued to be angered by the
rate differentials agreed upon in 1877. They argued that the rates discriminated against N ew York in favor of the other ports. As a result, the effort
of Fink and the other representatives of the railroads to legalize cartels
had to encounter an ever-growing pressure to declare pooling completely
illegal.
The situation failed to improve. The roads controlled by Gould and
other speculators continued to maintain agreelnents only when it suited
their immediate purposes. In 1884, with the rate structure in chaos, the
association did little 1110re than stand by helplessly. Charles Francis Adams
reported of one of its meetings, "It struck me as a somewhat funereal
gathering. Those comprising it were manifestly at their wit's end ... Mr.
Fink's great and costly organization was all in ruins ... They reminded me
of men in a boat in the swift water above the rapids of Niagara."!" A
1110re than temporary agreement between the eastern roads was not
reached until November of 1885, when the weaker companies had become
exhausted. In 1886 and early 1887 the joint executive committee had little
success in maintaining rates. Nor were the federations in other parts of
the country doing any better.
By 1884 nearly all the railroad I1lanagers and most investors agreed that
even the 1110st carefully devised cartels were unable to control competition. They could not be relied on to assure an equitable flow of through
traffic. Railroad managers continued to press for state and national legislation to legalize pooling.?" The regional associations-the Eastern Trunk
Line, the Southern Steamship and Railway, the Southwestern Railway
Association, and the others-continued in their efforts to set rates and
classes, and they did so until the Supreme Court ruled that the Sherman
Antitrust Act of 1890 had made such practices illegal. However, few
railroad managers any longer expected the associations to assure them a
continuing and paying flow of through traffic across their facilities. To
attain this goal they turned instead, precisely as Fink had predicted, to
the building of giant, self-contained interterritorial systems.
The causes for the failures of these first great cartels in the United States
were ll1any. To control and allocate the flow of traffic across the transportation network of a major region was a complex administrative task
requiring more men and managers than Fink and his counterparts in
other associations ever had at their disposal. The pooling and allocating
of income, while a more modest effort, was still administratively difficult.
Moreover, the roads continued to have great difficulty in determining
what each considered an equitable allocation of either freight or revenue.
In time of rapidly growing traffic, percentage shares agreed upon at the
start of the year were outmoded by the end of the year. The more efficient
roads, like the Pennsylvania, which increased their share of the traffic
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actually carried, resented having to pay large sums into the pool at the
end of each accounting period. In addition, the activities of speculators
and other businessmen who controlled the stocks of railroads for purposes
of other than getting a return on their investment in transportation facilities made agreement on and enforcement of rate contracts difficult. Most
important of all, however, was the relentless pressure of high constant
costs. The need to meet these costs intensified the pressure to use excess
capacity by subverting the cartel arrangements.

The managerial role
If a central theme can be found in the operation of American railroads
during the I860s and I 870S, it is cooperation. Interfirm cooperation was
essential for the creation of an integrated national transportation network.
Without such cooperation the standardization of equipment and operating
procedures required to move through passengers and freight quickly and
efficiently from one line to another would have been much slower in
coming. This cooperation was also necessary, in the opinion of railroad
men, to control competition. It was necessary to prevent a struggle for
the growing through traffic from becoming, in their terms, ruinous. In
carrying out both types of cooperation the middle managers played a
critical role.
The middle managers provided the administrative coordination that
replaced market coordination during these years. Their decisions coordinated the flow of goods not only across their own lines but also across the
national network. They met in their professional associations to work out
uniform operating procedures and to install standardized equipment.
They were the men responsible for devising and perfecting a number of
basic organizational and technological innovations so central to the efficient operation of the railroads. Albert Fishlow's statistics suggest how
well they performed these tasks.
The middle managers were less successful in cooperating to control
competition. Again, the top executives-the president, the treasurer, the
general manager, and the heads of the transportation and traffic departments-decided on the basic strategies of alliances and federations. But
it was the middle managers at the regional railroad conventions who
determined the actual official rate schedules. They had the responsibility
for maintaining these rates. Yet they were often the ones, particularly
those in the traffic departments, who cut the rates in order to get or keep
traffic. Or they looked aside when a subordinate received secret rebates
from the shippers. And when traffic dropped off, they were also the ones
who recommended to top management that the official rate structure be
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abandoned. Their willingness to subvert this structure resulted in part at
least from the demands of their day-to-day tasks. Their success as
managers depended on obtaining and holding customers. The surest way
to do this was to shave a bit on the rates.
Yet such cooperation might have worked. The middle managers might
have been more aggressive in maintaining rates and might have worked
more closely with Fink's minions in searching out the violators of existing
agreements. If the cartel agreements had been enforceable in courts of
law-that is, if they had been drawn up in the form of a legal contractthe costs of breaking agreements would have been much higher. Given
the basic nature of railroad competition-competition between a small
number of large enterprises with high constant costs-legalization of the
cartel arrangements was probably the only effective method to control
competition and so remove the incentive for system-building. But the
hopes of Fink and others for legalized pooling had little political support
in the United States of the 1880s.
When the United States Congress finally defined public policy toward
railroad competition in the Interstate Commerce Act of 1887, it failed to
sanction pooling. Indeed, the Congress forbade it. For nlany years railroad men agreed that if pooling were legalized an impartial commission,
even one appointed by the government, should oversee ratemaking.?'
Despite this proviso, shippers strongly opposed the proposal. As railroad
rates were such a critical part of their profit calculus, these businessmen
hesitated to give the railroads such economic power, even if a governmentappointed commission did have the final say on rates. To Americans less
involved in transportation, legalized pooling was merely legalized monopoly. Its approval by a majority of the voters would have called for a basic
shift in American attitudes and values.
The railroad managers were sensitive to the growing political debate.
Many were uncertain of the remedies. Some doubted that even legalized
pooling could stablize the rates. Others were distrustful of government
regulation. In any case, the political controversy helped to convince them
further of the futility of relying on cartels to prevent ruinous competition.
For most, the building of the large, self-sustaining systems was the only
practical answer to interfirm competition. And in the 1880s, well before
the passage of the Interstate Commerce Act, railroad managers turned
with vigor to system-building. They turned from a territorial strategy to
an interterritorial one. They moved beyond the area their roads were
originally built to serve and began to connect the commercial centers and
sources of natural resources of one of the nation's basic geographical
regIons.
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System-Building, 1880s-1900S
Top management decision making
The 1850S were a time of building and of learning to manage the
railroads as the nation's first modern business enterprises; the I 860s and
I870S were a period of coordinating and competing for the flows of
through traffic; the I880s and I890S were the years of system-building.
The perfecting of internal organization and the coordination of flows
across and between roads had been largely the job of middle management;
system-building was almost completely the task of top management.
The top managers of American railroads made the alliances with consulting and connecting lines. They decided when to join and how long to
stay in the great cartels. And they established when and where to buy,
lease, or build the small feeder lines in the 1860s and I 870s, and where and
when to build the giant interterritorial systems in the 1880s and 1890s. In
a word, top management determined the long-term objectives of the
enterprise and allocated the resources in men, money, and equipment
needed to carry out these goals.
The senior executives who made the decisions concerning the road's
basic policies and its strategies of growth included two quite different
types of businessmen: the manager who had made a lifetime career in
railroad operation and the entrepreneur or financier who had invested
capital in the road. The full-time, salaried executives on a large railroad
included the president, treasurer, general manager, and heads of the
transportation and traffic departments. Of these, the last three were almost
always career managers. The president and treasurer, on the other hand,
were often major investors or their representatives.' The policies and
strategies decided by these top managers required the approval of the
board of directors, particularly its chairman. These board members,
successful businessmen in their own right who served the road on a parttime basis, were almost always either large investors or spokesmen for
investors.
145
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The goals of these two groups were not always the same. The managers, who rarely owned large blocks of stock, looked to the long-term
health and growth of the organization in which they worked and to
which they had often devoted their whole careers. They were willing
and indeed usually preferred to reduce dividends to assure long-term
stability. The representatives of the owners, on the other hand, gave
priority to maintaining dividends that would assure a reasonable continuing rate of return on their investment. Investors were therefore reluctant
to spend large amounts of capital for expanding a road's facilities. Such
expenditures could reduce, often for extended periods of time, the
dividends the road paid. In the formulation of strategic decisions, the
financiers in top management were almost certain to have the support of
the investors on the board of directors.
The types of investors whose representatives sat on the boards and became presidents and treasurers changed between the I 85 os and the end of
the century. At first, investors were merchants, farmers, and manufacturers, who initially promoted and financed their roads in order to improve the economic fortunes of their particular city or region. As the
roads grew in size and required increasing capital, and as local funds had
to be supplemented by those from the nation's oldest and largest commercial centers, presidents and boards came increasingly to represent general
entrepreneurs who had access to pools of capital. In carrying out their
territorial strategies of alliances through stock purchases and new construction, railroad companies, particularly those in the south and west,
began to rely for funds on such eastern capitalists as the Vanderbilts, the
Forbeses, Nathaniel Thayer, Erastus Corning, Moses Taylor, John N. A.
Griswold, William Osborn, and Henry Villard. These men invested their
own funds and those of associates in the expectation that the railroads
would continue to be profitable by helping to develop the territory they
served. Then as roads began to build their interterritorial systems, they
had to rely increasingly on the specialized investment bankers with close
ties to British and European sources of capital to supply the massive
amounts of money needed. In this latter period the members of the
powerful investment banking firms of J. P. Morgan; August Belmont;
Kuhn, Loeb; Lee, Higginson; Kidder, Peabody; Speyer; and E. W. Clark
came to dominate the boards of the new railroad systems.
There was yet another type ofbusinessman who determined railroad
strategy and served on boards or as president or treasurer. This was the
speculator. The speculators differed from the managers and the investors;
they had no long-term interest in their enterprise. They did ~ot expect to
make their livelihood or receive an income by providing transportation
services. Their profits came instead from exploiting ancillary operations
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such as construction and express companies, from obtaining land and
mineral rights along the line of the road, and, most often, from making
money by manipulating the price of the roads' securities.
The centralization and institutionalization of the capital market during
the 1850s, so essential to the raising of the large sums of money required
for railroad building, provided the instruments and procedures that made
possible a new style of speculation. The most renowned of the speculators
-Drew, Fiske, Russell Sage, Sidney Dillon, George I. Seney, Calvin Brice,
and Samuel Thomas-would never have been able to buy and sell large
blocks of stock, control roads, and manipulate their securities had not
these new institutions and methods for the large-scale transfer of securities
been perfected on Wall Street.
The strategies resulting from the interplay of speculators, investors, and
managers reveal much about the process of growth in the first modern
business enterprises. These strategies involved the allocation of much
more capital and personnel and affected the economic lives and activities
of many more Americans than did the investment decisions of any other
type of nineteenth-century business firm. And they led to the creation of
giant enterprises that consolidated and internalized the property, personnel, and activities of a number of already large bureaucratic corporations.
The formulation of the strategies that created these "megacorps'"
indicates much about the motives of the managers, investors, and speculators who guided the destinies of American railroads. The systems were
not built to reduce costs or increase current profits. The strategies of
growth were not undertaken to fill any need for or to exploit the opportunities resulting from improved administrative coordination. By the
I 880s such coordination had already been achieved for the American
railroad network through interfirm cooperation. Other economies of
scale brought some cost reductions, but they were far outweighed by the
large expense of building and buying facilities which could not yet be
fully used by existing traffic. The basic motive of system-building was,
therefore, defensive: to assure a continuing flow of freight and passengers
across the roads' facilities by fully controlling connections with major
sources of traffic.
System-building proved costly to individual roads and to some extent
to the national economy as well. The great growth of the individual
enterprises often led to a redundancy of facilities. During the 18805 more
miles of track were built than in any other decade in American history,
and in the 18905 more mileage was in bankruptcy than in any decade
before or since. The overconstruction resulting from system-building
was on a much greater scale than the overbuilding stimulated earlier by
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the optimism of promoters or the lure of land grants. In time, however,
most of the new roads became fully used. Many redundancies were
temporary ones.
In the interplay between the three types of businessmen who determined railroad strategy, the investors played a passive role and the managers and speculators an active one. Once the investors and managers
agreed on a strategy of expansion, the managers planned and carried it
out. But it was the speculators who normally convinced the investors to
permit the managers to embark on such a strategy. Given the steady
pressure of high constant costs and the legal and administrative difficulties
involved in maintaining cartel arrangements, the large systems would
probably have appeared even if the speculators had not been active. By
the I880s the managers were becoming convinced of the inadequacies of
the existing policies of alliances and federations. Investors were beginning
to agree, even though they still balked at paying the cost of system.:.
building.
It was, however, the speculators who shattered the old strategies. They
were the first to disrupt the existing alliances. They undermined the
viability of the regional railroad cartels since they often had more to
gain from violating than from maintaining rate agreements. Sudden price
wars and unexpected peace treaties effectively depressed and raised
security prices. The speculators had none of the "good faith" Fink insisted
was essential to make the cartels work. It was the speculators, then, who
precipitated system-building in American transportation.
The interplay in the top management of railroads between the salaried
managers, the investors, and the speculators affected the roads' organizational structure as well as grand strategy. In designing structures needed
to manage these new megacorps, managers, investors, and speculators
sought different solutions that reflected their different experiences and
aims. After 1900, however, when the systems were completed and strategic planning was no longer of major significance, the American railroads
nearly all came to have much the same type of internal structure.

Building the first systems
No man had a greater impact on the strategy of American railroads
than Jay Gould, the most formidable and best known of the late nineteenth-century speculators. It was Gould who) forced the Pennsylvania
to abandon its long-held territorial strategy and to build the nation's first
interterritorial railroad empire. And it was Gould who finally convinced
William Vanderbilt to transform the New York Central into a similar
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giant system. Then, a decade later, it was the same "Mephistopheles of
Wall Street" who pushed the top managers of the Burlington, the Chicago
and Northwestern, and other western lines into a strategy of expansion
and consolidation. A review of Gould's actions thus provides a useful
focus for describing and analyzing system-building in American transportation.
Gould first acquired national notoriety when he joined Daniel Drew
and Jim Fiske early in 1868 to prevent Cornelius Vanderbilt from taking
over the Erie." Vanderbilt, who had obtained full control of the New
York Central only a year earlier, had moved quickly to acquire his
nearby weak, and therefore, in his opinion, dangerous competitor. The
three speculators were able to successfully stave off Vanderbilt's attack
by the ingenious illegal and extralegal tactics that Henry and Charles
Francis Adams dramatized in Chapters of Erie. After the battle, Drew and
Fiske sold out. Gould became the road's largest stockholder and its
president.
Gould needed traffic if the securities of the Erie were to have any
value. One way to obtain this traffic was to obtain full control of roads
to the west. Except for the financially shaky and poorly managed Atlantic
and Great Western, the Erie had no alliances with western connections.
By capturing those of either the Pennsylvania or the New York Central
he could both assure traffic for his road and at the same time weaken a
major competitor.
What precisely Gould's long-term goals were cannot be documented.
He may have been planning to integrate the roads he acquired into a
consolidated system. On the other hand, given the pattern of his whole
career, it is much more likely that he expected these purchases to raise
the price of Erie stock, which he could then dispose of at a high profit. Or
possibly he merely planned to sell these lines back to the Pennsylvania or
the New York Central at a comparable gain.
In any case, late in 1868 Gould, after he had leased the Atlantic and
Great Western, began his campaign to obtain control of the Pennsylvania's western allies." He started by negotiating with the Indiana Central,
which would' have connected the Atlantic and Great Western with
St. Louis. Thomas A. Scott, the Pennsylvania's vice president in charge
of external affairs, was able to parry Gould's try for the Indiana Central
by offering a higher price to lease it. Gould's attempts to win control of
both the Cleveland & Pittsburgh and the Pittsburgh, Ft. Wayne & Chicago
were more novel. He purchased proxies to be voted at the roads' annual
meeting. With these proxies in hand he could appoint the roads' directors
and then arrange' for their sale to the Erie, Scott prevented Gould from
controlling the meeting of the Cleveland & Pittsburgh by challenging the
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legality of the proxies in the Ohio courts. He turned aside the threat to
the Ft. Wayne by proposing that the Pennsylvania legislature alter the
road's charter so that only one quarter of the directors could be appointed
at each annual meeting. A sympathetic legislature quickly approved. Its
members fully realized that Gould's control of the Ft. Wayne could
divert much of the western traffic from Philadelphia to New York City.
Gould's swift and unexpected attack forced the Pennsylvania to adopt
a new strategy," "In view of these extraordinary movements, it became
evident to your Board," its president, J. Edgar Thomson, reported to the
stockholders, "that this Company must depart from the policy that had
heretofore governed it, and obtain direct control of its western connections." By July I, 1869, the Pennsylvania had leased the Ft. Wayne and
then the Cleveland & Pittsburgh and the Indiana Central on reasonable
terms. Their directors preferred Thomson and Scott as associates to Jay
Gould.
Blocked by the Pennsylvania, the Erie's president immediately turned
his attention to obtaining the lines running along the southern shores of
Lake Erie." Early in April he renewed an agreement with the Michigan
Southern to obtain access to Chicago. By summer Gould had merged that
line with others along the shore of Lake Erie between Toledo, Ohio, and
Erie, Pennsylvania, into the Lake Shore and Michigan Southern. Here he
had the help of Legrand Lockwood, a Wall Street speculator who had
earlier tried to prevent Vanderbilt from obtaining the New York Central.
At the same time, Gould began to buy stock in the Toledo, Wabash, and
Western, a through road connecting Toledo to St. Louis. In August, he
was elected to its board. Vanderbilt, who had been echoing the views of
the Pennsylvania's executives by saying he had no interest in controlling
or managing lines to the west, suddenly realized these vital western
connections were about to fall into the hands of his arch rival, Jay Gould.
It was only Jay Gould's other speculations that permitted Vanderbilt
to save the situation by reversing his earlier policies and obtaining control
of the Lake Shore. In October 1869, Gould joined Jim Fiske for their most
daring speculative coup, the attempt to corner the gold market. In the
resulting stock market shakeup that followed the failure of the corner,
Lockwood was forced to sell his shares in the 'Lake Shore. And, as Gould's
biographer has pointed out, "It was Vanderbilt, the businessman with
funds, and not Gould, the speculator without funds, who bought the
distressed stock." Besides obtaining control of the Lake Shore, Vanderbilt
picked up blocks of Wabash stock and soon had his representatives on
its board, including his son-in-law, Horace F. Clark.
For all his energy and unscrupulousness, Gould lost the Erie's campaign
for western connections. He failed to put together a railroad system. His
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strategic actions, however, had a lasting impact on two of three major
east-west competitors. The responses of the presidents of these roads is
revealing. J. Edgar Thomson, the professional engineer who built and
then managed the Pennsylvania, immediately decided to build a selfcontained system. In the words of a later stockholders' report, he and his
senior managers "with grand ideas, formed a plan or policy to reach all
important points in the West with their lines."? Robert W. Garrett of the
Baltimore & Ohio, an experienced manager who was also a major stockholder, began to construct a smaller, less ambitious system. Cornelius
Vanderbilt, the capitalist par excellence, merely made his son-in-law
president of the lines Gould had forced him to buy.
The career managers of the Pennsylvania planned their strategy with
care and carried it out with speed. Significantly by the 1860s these managers, who owned relatively little stock in their company, completely
dominated its board. The board which in the early years of the company
had met almost weekly now convened less than twice a month. Thomson
was board chairman as well as company president. The four other top
managers sat on the board with him. The remaining members, according
to the findings of a stockholders' investigation, "are virtual appointees of
the president.?" Not surprisingly, the directors approved almost without
discussion the plans for expansion.
These plans called for obtaining access to the major commercial centers
and the natural resources-coal, oil, and lumber-in the nation's heartland
between New York and Philadelphia and Chicago and St. Louis." The
Pennsylvania leased or purchased control of roads into Columbus, Cincinnati, Indianapolis, Louisville, Maysville, and Cairo. Simultaneously it
purchased control of lines to the lake ports and the lumber region of
Michigan. Then in 1871 it leased for 999 years the "Joint Companies" in
New Jersey in order to insure absolute control of the routes from Philadelphia and other Pennsylvania rail centers into New York City." It soon
had its own lines into Buffalo and Toledo, as well as Detroit and Chicago,
and its connections to Washington and Baltimore. In less than five years
the Pennsylvania had grown from a line of 491 miles of track to one of
just under 6,000 miles, or 8 percent of the total mileage of railroads
operated in the United States. Its capitalization stood at just under
$400,000,000, a fraction less than 13 percent of the total capital invested
in American railroads. By 1874 the total mileage it directly administered
equaled that of the. railroad network of Prussia. Only two nations in the
world, Great Britain and France, had more miles of railroad than the
Pennsylvania system.
As they built their self-contained system, Thomson and his associates
let their enthusiasm for empire-building get somewhat out of hand. In
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187 I they organized the American Steamship Company to run from

Philadelphia to Liverpool, as a way of lessening their road's obvious
dependence on the New York City outlet, and then invested over a
million dollars in the International Navigation Company which ran ships
to Antwerp and other continental ports. 11 In the following year its managers obtained full control of the fast freight lines they had earlier sponsored: the Union Railroad and Transportation Company and the Empire
Transportation Company." During the same period, the Pennsylvania
entered mining and manufacturing. In 1872 and 1873 it bought large
mining properties in the state's anthracite region. Again the managers
stressed that its motives were defensive. Since the Reading and other
carriers of anthracite coal had begun to obtain coal mines and lands,
Thomson therefore felt obliged to do the same.!" "To retain some of this
traffic for its railroads, the Pennsylvania Railroad Company was compelled," read his annual report for 1873, "to follow the example of the
other railroad companies by securing, in the vicinity of its lines, the control
of coal lands that would continue to supply transportation for them.":"
The book cost of carrying out this defensive plan came close to $4 million.
Shortly thereafter the' road spent three quarters of a million dollars to
finance the Pennsylvania Steel Works Company to assure it of a steady
supply of steel rails produced by the recently invented Bessemer process."
Finally, to encourage the cooperation of the supplier of the nation's
sleeping and parlor cars, it invested still another million in the Pullman
Palace Car Company. Even so, the Pennsylvania's holdings in nontransportation enterprises were only a small part of its total $400 million worth
of assets.
Despite pronouncements to the contrary, the Pennsylvania in these
same years looked to its connections beyond the Mississippi and south of
the Ohio.!" But outside of "the country which your Company thought
belonged to them geographically," the executives relied more on the older
policy of alliances than of the newer one of direct legal and administrative control.'? In 1871, the company formed a holding company to purchase securities of railroad corporations connecting Cairo, Illinois, with
New Orleans, and of roads south of Washington connecting Richmond,
Danville, Charlotte, Raleigh, and Atlanta. To the west, the Pennsylvania's
interest was more personal than corporate. Tom Scott (and probably
other senior executives) invested his own funds in the Kansas Pacific and
in the Union Pacific. For a brief period during 187 1-1872, Scott was the
president of the latter;" After retiring from the Union Pacific, he became
president of the still-to-be constructed Texas and Pacific.
The coming of the depression of 1873 dampened the expansive mood of
the Pennsylvania and its senior executives. In the interest of long-term
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stability, they decided to sell the corporation's interest in the roads to the
south of the Ohio and west of the Mississippi, and to concentrate instead
on the more efficient management of the system they directly controlled.
The annual report for the year 1874 announced that the company had
completed its expansion-an expansion that conformed to the basic strategy decided upon in 1869:
Your company, having secured lines and extensive terminal facilities at Philadelphia
and New York and, through roads controlled by it, at Baltimore and Washington,
in the east; the control of roads to Erie, Ashtabula and Toledo, on Lake Erie, with
good connecting roads working in harmony to Buffalo; and the control of lines
through the lumber region of Michigan; and in the west having terminals at Chicago, St. Louis, Louisville, Cincinnati, Wheeling and other important commercial
centers, with good connections beyond those points; and having also perfected
communications with the entire oil region of Pennsylvania, the Connellsville [sic]
coke region, the 'city of Cumberland and the Cumberland coal region; and with
Frederick and Hagerstown in Maryland, and Martinsburg in West Virginia-your
Board have concluded to adopt as general policy that no further extension of lines
should be made or obligations be assumed by your Company, either by lease or
otherwise, except to complete the several small branches and extensions now in
progress in Pennsylvania and New Jersey. The best energies of your Board and its
officers will hereafter be devoted to the development of the resources of the lines
now controlled. They believe these lines have a great future for the shareholders.!"

The directors and managers of the Pennsylvania also began to draw back
from their steamship, coal, and steel ventures. They had decided that the
operation of a self-contained railroad system joining the midwest with
the seaboard and reaching the major areas of natural resources was the
maximum size enterprise they could profitably administer. The peripheral
activities had not paid off. Through perfecting their administrative structure, they hoped to manage efficiently a single, unified transportation
system.
The creation of the nation's first interterritorial railroad system-its
first megacorp-required significant financial, legal, and administrative
innovations. These innovations would be taken over by other railroads
when they, a decade later, turned to building their systems, and still later
by giant industrial enterprises when they grew large by integrating mass
production with mass distribution.
The Pennsylvania's completed system was a 'huge business enterprise.
In a period when very few industrials had assets of over $ I million, the
Pennsylvania's were valued at $400 million. The actual cost of obtaining
the system was much less than the value of its assets because many of the
properties were leased rather than purchased. Also, when a company was
purchased, only 5 I percent of the stock was needed to assure certain
control. Leases normally guaranteed the bonds of the road being leased
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and the payment of a rental to its stockholders equal to its current dividends. These charges the Pennsylvania's managers expected to pay from
the current income of the leased roads.
Nevertheless, the cost of building the system was unprecedented. In
the five years from 1869 through 1873, the Pennsylvania sold or otherwise
disposed of $87 million worth of securities." No other private enterprise
in the United States had ever raised so much capital so quickly. Of the
securities, $4I. I million were shares of stock. Their disposition increased
the par value of stock outstanding from $27.0 million to $68. I million. A
sizable share of the new issues was sold to existing stockholders and nearly
all the rest to other American investors. By May 187 I only 7.3 percent
of the stock was owned by foreigners. A much larger share of the $26.3
million worth of bonds was sold abroad.
In marketing these bonds, and to a lesser extent the new stock, the
Pennsylvania's managers relied on the services of the nation's foremost
investment bankers. In 1870 Jay Cooke, who had made his reputation by
mass marketing government bonds during the Civil War, formed the first
modern underwriting syndicate in the United States to sell the Pennsylvania's bonds. He arranged for eight financial houses to guarantee the sale
of a block of bonds, with each member of the syndicate accepting responsibility to sell an agreed upon amount. The syndicate paid all the costs of
distribution, including advertising. The Pennsylvania received "90 flat"
for the bonds for a total of $ 1.8 million." And it agreed not to offer any
bonds on its own account until the syndicate had completely disposed of
the issue. After 1870 Thomson turned from Cooke to Drexel and Company to assist in marketing the road's securities." Obtaining the Pennsylvania's account, the largest in the country, may have been the reason
Anthony Drexel was able to persuade the young and financially wellconnected ]. Pierpont Morgan to become his New York agent. In 1871
Drexel, Morgan & Company opened its doors at 2 3 Wall Street. In any
case, the Pennsylvania's career managers were allied with the leading
investment bankers from the very beginning of their system-building.
Legal innovation accompanied financial innovation. To assure legal.
control of their many properties, the Pennsylvania perfected the modern
holding company. In 1870 it obtained from the Pennsylvania legislature
a charter for the Pennsylvania Company and in the next year one for
the Southern Railway and Security Company." The managers planned
to use the Southern Railway to hold the securities of its southern allies.
They wanted the Pennsylvania Company to control its unified system
between the Atlantic coast, the Great Lakes, and the Mississippi River.
Thomson had the Pennsylvania Company acquire from the Pennsylvania
Railroad Company the leases and securities of the Ft. Wayne, the Cleve-
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land & Pittsburgh, and other lines northwest of Pittsburgh and the Indiana
Central, the Pittsburgh, Cincinnati & St. Louis (the latter was known as
the Panhandle line), and other lines running southwest from Pittsburgh.
In return for these leases and securities, the Pennsylvania Company paid
the Pennsylvania Railroad Company $8.0 million of its total preferred
stock issue of $1 1,360,900. The rest of that issue went to the Union fastfreight line to pay for its rolling stock, warehouses, depots, and other
facilities. The Pennsylvania Railroad Company continued to hold the
securities of the lines running east of Pittsburgh as well as those of its
coal, shipping, and steel subsidiaries and those of the other fast-freight
line, the Empire Transportation Company. On the basis of three large
regional legal units (the Panhandle to the southwest, the Pennsylvania
Company to the northwest, and the Pennsylvania Railroad Company to
the east of Pittsburgh) Thomson and his associates then fashioned a carefully defined decentralized management structure through which over
1,000 managers supervised the work of at least 50,000 to 55,000 employees." This administrative innovation is described later in this chapter
when the development of the structures to manage the great systems is
considered.
John Work Garrett, the president of the Baltimore & Ohio since 1858,
followed the moves of Gould at the Erie and then Thomson at the
Pennsylvania with keen interest." A strong advocate of alliances, Garrett
had been willing to obtain control of a connection if it was necessary to
maintain his territorial strategy. He built a feeder into Pittsburgh and in
1866 leased the Ohio Central in order to connect Wheeling with Columbus. Early in 1869, as Gould began to negotiate with the Ohio roads,
Garrett moved quickly to purchase full control of a line north to Lake
Erie at Sandusky. At the same time, the Baltimore road substantially
increased its stockholdings in the Cincinnati and Marietta (connecting
Wheeling to Cincinnati), and made its vice president, John King, the
Marrietta's president.
Then Garrett stopped. He and other investors on the board were
becoming troubled by the cost of expansion. The road continued to be
financed largely by the family mercantile and banking firm of Robert
Garrett and Sons which had, since the I 840s, close connections with the
two leading American financiers in Britain: George Peabody and Junius S.
Morgan, J. Pierpont's father. These and other investors were represented
on the board.
Nevertheless, the defensive need for assured connections to major commercial centers overcame the reluctance of president and board to expand.
In 1874 the board agreed that the company could no longer rely on the
Pennsylvania or other roads for entry into Chicago and authorized the
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construction of a 263-mile line connecting that city with the Sandusky
road. Garrett also incorporated the Cincinnati and Marietta into the
Baltimore.S; Ohio's management structure. Then in 1878 he obtained full
control of and began to operate the old but often obstreperous ally, the
Ohio & Mississippi, when that road went into receivership. Garrett's
growing system now had direct connections with St. Louis, Louisville,
and Chicago and with roads west of Chicago at Peoria. After the Pennsylvania purchased the Philadelphia, Wilmington and Baltimore in the early
1880s, the Baltimore & Ohio responded and built its own road into Philadelphia. Even then it continued for several years to rely on the Reading
and the Central to carry its traffic into the New York area.
The Baltimore & Ohio moved, as had the Pennsylvania, into nonrailroad
enterprises." The road purchased coal properties and in 1872 built and
operated a steel rolling mill. It had close ties with coastal steamer lines to
Philadelphia and N ew York. After an unsuccessful venture with its own
steamship line to continental ports, Garrett turned to an alliance with the
powerful North German Lloyd Steamship Company to provide shipping
to Britain and the Continent. He also built a chain of hotels along the line
of the road. Moreover, Garrett insisted on manufacturing his own sleeping
and parlor cars, even at the cost of a lengthy patent dispute with Pullman
and others. As the road's historian has emphasized, by the late 1870S
Garrett "very much preferred to run the company in every way as a
self-contained and highly independent unit.":" Nevertheless, strong investor influence on the board had slowed and limited expansion. The
system always remained much smaller than that of the Pennsylvania.
The Vanderbilts, owners of the third great trunk line, were even more
cautious than Garrett and his associates. After Gould forced Vanderbilt
to take over the Lake Shore, the Commodore did little to integrate the
operations of that road with those of the New York Central." When
Clark, his son-in-law; died unexpectedly in 1873, Vanderbilt sold the
family holdings in the Wabash and in other midwestern roads in which
Clark had purchased stock, turned over the operation of the Lake Shore
to a professional manager, James H. Devereaux, and made it clear that he
had no intention of enlarging his railroad properties." William H. Vanderbilt' who took charge of the family interests after his father's death in
January 1877, was even more conservative.
William Vanderbilt was an administrator, not an empire-builder." He
hired first-rate managers and installed advanced procedures and technology. But he had no enthusiasm for expanding his holdings. What
purchases he did make were instigated by the speculative schemes of Jay
Gould. In the summer of 1878, as part of a deal with Gould, Vanderbilt
obtained the controlling shares of the Michigan Central. 31 Gould had
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organized a telegraph company to compete with Western Union, and
Vanderbilt was one of the largest investors in the established telegraph
enterprise. Gould was able to have Vanderbilt persuade the Western
Union board to pay the price Gould wanted for his company by promising to provide Vanderbilt enough shares in the Michigan Central to
control that road, which was the Lake S~ore's foremost competitor. Then
in the next year the Canadian Southern, the road connecting the Michigan
Central to the New York Central, went bankrupt. Vanderbilt picked up
this key connecting line at a small price. Almost in spite of himself, Vanderbilt was beginning to build a system."
Bargains though the purchases were, they did require funds, particularly as the facilities on both roads had deteriorated. These expenses plus
the cost of improving the roadbed and equipment of the New York
Central itself, and the further stock purchases needed to maintain the
alliances with the Central's eastern connections-the Boston & Albany
and the Boston, Hoosac Tunnel and Western-helped to convince Vanderbilt of the futility of trying to maintain personal control over a major
railroad. So in 1879 he arranged with the junior partner of Drexel, Morgan
and Company to sell off a sizable portion (225,000 shares) of his New
York Central stock." J. P. Morgan formed a syndicate to sell these securities in London, then became an active member of the Central's board of
directors.
One reason Vanderbilt had so little taste for system-building was his
faith in the alternative strategy to assure the continuing flow of traffic
across his properties. He believed that the cartels would work, He. remained one of Albert Fink's strongest supporters. In this view he was
supported by the presidents and directors of many other American roads.
The leading capitalists and investors of the lines running west from Chi.cago, including John Murray Forbes of the Burlington, William Osborn
of the Illinois Central, David Dows and Peter Geddes of the Northwestern, backed the regional associations that imitated and worked closely
with the Eastern Trunk Line Association.
Although the large investors continued to believe that cartels provided
a less expensive alternative to system-building, a number of younger
managers, particularly in the west, were beginning in the late 1870S to
speak out against the conservative policies of their boards." Both Charles
E. Perkins of the Burlington and Ransom R. Cable of the Rock Island
maintained that the current economic depression of the 1870S was providing an opportunity for their roads to build their "defenses" by
obtaining lines into key cities at low prices. In 1878, in a number of
detailed reports,'Perkins outlined an explicit .srrategy. He urged that the
Burlington take over its ally in Nebraska, the Burlington and Missouri,
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and that it purchase adjoining roads, some of which were still unfinished,
in order to assure it of its own entrance into Kansas City and St. joseph."
"If we do take them now, when they are bankrupt," Perkins wrote
Forbes, "and before others awake to the value of that region, we control
that country and, can extend the roads at our leisure.":" Perkins planned
to round out this network by obtaining the Hannibal and St. Joseph. As
he told Peter Geddes:
I have long been of the opinion that sooner or later the railroads of the country
would group themselves into systems and that each system would be self-sustaining
or in other words that any system not self-sustaining would cease to exist and be
absorbed by those systems near at hand and strong enough to live alone ... Each
line must own its feeders.V

But Forbes, Geddes, and other directors continued to maintain that such a
consolidated system would become too large for effective internal management, and too expensive for its stockholders. By the early 1880s, however,
these investors both in the east and in the west were beginning to change
their minds. The great cartels were clearly becoming inadequate. Again
Gould was the catalyst.

System-building in the z880s
As the decade of the 1880s opened, Jay Gould was embarked on a
venture in railroad combination that dwarfed his attempt of more than a
decade earlier to expand the Erie. This enterprise was the outcome of his
success in 1874 in obtaining the Union Pacific, the road which, with the
Central Pacific, formed the first transcontinental railroad. The depression
that began in the fall of 1873 had weakened the Union Pacific's financial
condition. Its stock was selling at a very low price. Sniffing a speculation,
Gould began to buy. By the spring of 1874 he had control, At first, Gould
concentrated on reorganizing the Union Pacific's finances and managemenr.:" During this time he became increasingly dissatisfied with the
three roads which carried the Union Pacific's traffic eastward, and which
at that time formed the Iowa Pool. To improve his eastern connections,
he purchased stock in two of these three roads, the Northwestern and
the Rock Island. Once on their boards, he attempted in March 1877 to
work out with them and the Burlington, an agreement which included
joint ownership of the Burlington and Missouri in Nebraska. Perkins
made a strong stand against the proposal, causing its rejection. Perkins had
Gould in mind when he urged on Forbes a change in strategy in 1878.
Unable to assure himself of eastern connections, Gould then turned, as he
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had done in the east in 1869, and as Perkins had anticipated, to building a
system of his own.
Moving swiftly and relying on his expert skill as a stock market trader,
Gould soon put together a system that was for a short time far more
extensive than the Pennsylvania." The details of Gould's most intricate
campaigns provide a fascinating inside view of speculative techniques.
They were so complex that a biography of Gould devotes eleven chapters
to the process. All that needs to be said here is that by 188 I Gould controlled the Kansas Pacific, the Missouri Pacific, the Missouri, Kansas &
Texas, the Wabash, the Lackawanna, the Central of New Jersey, and the
New York and New England, and once again the Erie. The railroad
empire he controlled was the largest in the nation. It reached Boston,
New York, Toledo, Chicago, St. Louis, Kansas City, Omaha, and Denver.
Gould next began a quest for more connections to the southwest. By 1882
he had lines into Fort Worth, Dallas, EI Paso, Laredo, Galveston, and
New Orleans. He soon owned a total of 15,854 miles of roads, or 15 percent of the nation's mileage."
But his control proved tenuous and short-lived. He made no attempt to
coordinate, integrate, or efficiently administer the activities of his various
properties. Some of his roads actually did not connect with the others, so
shipments of system-generated through freight were hampered. Nor did
his system, particularly in the east, run over the more favorable transportation routes. His was a speculative not an operating business enterprise.
So the Gould empire fell as quickly as it rose." By 1882 he had pulled
out of the Union Pacific, using the proceeds to build up the newly acquired network south and west of St. Louis. By 1884 the serious business
recession and plummeting prices of securities forced him to dispose of
most of his eastern lines. From the mid- I 880s on, Gould concentrated on
building a regional system in the southwest. There by I 890 the Gould
system included the Missouri Pacific, the smaller Texas & Pacific, the
St. Louis Southwestern, and the International and Great Northern.
Short-lived as his empire was, it had a lasting impact on American railroad history. His rapid purchases, his moves into territorial domains of
other lines, his delight in breaking rate or freight allocation agreements
forced the directors of the maj or roads in the west and William Vanderbilt
in the east to embark on a strategy of system-building.
Gould's moves in the trunk line territory, in the anthracite coal region,
and in New England, as well as his deliberate sabotage of Fink's Eastern
Trunk Line Association, finally goaded William Vanderbilt into taking
the offensive. Vanderbilt now fully agreed with his career managers,
Henry B. Ledyard of the Michigan Central, John Newall of the Lake
Shore, and James H. Rutter of the New York Central, that they must have
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a self-sustaining system of their own. The Vanderbilt group turned first
to the southwest, obtaining their own routes into Indianapolis, the Ohio
River cities, and St. Louis. First they secretly obtained control of the Bee
Line, hitherto an Erie connection from Cleveland to Columbus and
Indianapolis. Since that road controlled only 50 percent of the dominant
stock of the line connecting Indianapolis to St. Louis, Vanderbilt and his
associates persuaded the Pennsylvania to sell him the remaining 50 percent. At the same time, to forestall Gould's drive into the anthracite
region, Vanderbilt secured a large though not controlling amount of stock
in the Reading and built a costly connection between that road and the
New York Central.
In 1882 Vanderbilt made another move which was also instigated by
the actions of competitors. This was the purchase of the New York,
Chicago and St. Louis, a new road which had just opened, paralleling the
Lake Shore from Buffalo to Chicago." The experienced speculatorsCalvin Brice, George I. Seney, and Samuel Thomas-s-had built the road,
which went by the name of the Nickel Plate, to sell either to Vanderbilt
or to Gould. Again, Vanderbilt felt forced to buy before Gould did, in
order to maintain railroad peace. In that same year he bought out minority
stockholders of the Canada Southern and integrated that road into the
Michigan Central's administrative structure.
Then in May 1883 Vanderbilt retired. His operating managers became
presidents of their roads and his two sons, Cornelius and William K.,
divided the chairmanship of the several boards between them." The elder
Vanderbilt, however, kept a close watch on the affairs of his companies
until his death in December 1885. After 1883, the expansion of the Vanderbilt systenl continued on an ad hoc basis as its managers and financiers
responded to changing competitive conditions in 1885.44 In 1885 the
Vanderbilts agreed, at the urging of J. P. Morgan, to buy the West Shore,
a road that had been built to parallel the New York Central. The purchase
was part of the peace treaty Morgan had engineered between the Central
and the Pennsylvania by which the Pennsylvania in its turn purchased the
partially built South Pennsylvania. At the end of the decade, the Vanderbilt group, aided by Morgan, obtained a large block of stock in the
Cleveland, Cincinnati, Chicago & St. Louis, the road known as the Big
Four. They then incorporated the Bee Line legally and administratively
into the Big Four. During the 1890S the Vanderbilts increased their stock
ownership in the Big Four and in the Chicago and Northwestern. However, they did not acquire complete control of the Boston & Albany until
the 19005 or of the Big Four until the 193°5, while the Chicago and
Northwestern never became more than a loyal ally.
Even after Gould had convinced Vanderbilt of the need for a self-
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sustaining system, neither William H., his sons, or their managers ever
outlined a precise strategy of expansion comparable to that of Thomson's
for the Pennsylvania in 1869. Expansion continued to be more of an ad
hoc response to current competitive pressures than the result of specific
long-term planning. Nor was the completion of the Erie's system-the
fourth eastern trunk line-more carefully planned." On the other hand,
the heads of western roads moved more deliberately. In nearly all cases
the more aggressive young professional managers became their presidents.
They defined and implemented the strategic expansion of their roads.
Only on the Chicago & Alton did the restraining hands of financiers,
particularly its president, T. B. Blackstone, effectively limit expansion. In
carrying out their strategies, these career managers were soon responding
to each other's moves more than those of Gould or other speculators.
On the Burlington, Perkins, who had written Forbes that "Gould
moves so rapidly that it is impossible to keep up with him with Boards of
Directors," was given a relatively free hand." Perkins first merged the
Burlington and Missouri in Nebraska with the parent line. He then purchased control of an essential, if indirect, connection with Council Bluffs
and Kansas City at a cost that must have shocked many a Boston stockholder." In 1882, in retaliation for Gould's move into Iowa, Perkins built
his own line to Denver, paralleling that of the Union Pacific (and also
that of the Rock Island). In the next year he regained full control of the
Hannibal and St. Joseph and, during this time, continued to build into
Wyoming, Montana, Colorado, and Nebraska. Finally, in 1885 he
financed and had built a road into St. Paul. The Burlington, which operated a little over 600 miles in 1870 and was administering 2,772 miles by
early 188 I, operated close to 5,000 miles by 1887.
The Burlington's experience was repeated on the other major roads
operating to the north and west of Chicago;" The president of the Chicago, Milwaukee & St. Paul, who was a local Milwaukeean, tended to be
sympathetic to the plans of the general manager, Shelburne S. Merrill,
and the assistant general manager, Roswell Miller, who defined and pushed
through the strategy of expansion. The Milwaukee, for example, reacted
to Perkins' decision to build into St. Paul by constructing its own line
through Burlington territory to Kansas City. Even before Miller, who
became president in 1887, completed that expansion, the road had become
an interterritorial system operating more than 5,000 miles of track. After
1882, when the general manager Ransom R. Cable replaced Riddle as the
Rock Island president, that road grew rapidly to become a large integrated system that ranged from Chicago to Kansas City, Denver, and
Fort Worth." At the Chicago & Northwestern, Marvin Hughett, the
senior career manager, was able to convince conservative president Henry
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Keep of the necessity to expand."? Although more cautious than his rival,
Hughett, who soon became the road's president, expanded its mileage
from under 1,000 miles in I 880 to close to 5,000 miles in 1885. Once
Gould had begun to build his western railroad empire, in the words of
Gould's biographer, "each road suddenly realized that a policy of aggressive invasion was the only safe defensc.?"!
In precisely the same short stretch of years, similar strategies led to
the formation of similar systems in the sparsely settled far west, the more
populous old south and urban New England. Everywhere, railroad men
gave up their faith in informal alliances, lost hope in the effectiveness of
more formal federations, and turned to winning their own "self-sustaining," interterritorial systems. The managers, assisted by the speculators,
had won the day. Regional variations, reflecting economic and historical
differences, had relatively little effect on the overall pattern of systembuilding.
The history of the transcontinentals is instructive. Except for the
Northern Pacific, no road was initially planned to be managed by a single
enterprise operating between the Mississippi Valley and the Pacific Coast.
During the decade of the 1880s, however, these roads decided, usually
against the better judgment of their major investors, to have their own
lines from the interior to the ocean. Under Gould, the Union Pacific had
added nearly 1,250 miles of new lines. His successor, Charles Francis
Adams, jr., a conservative representative of Boston investors, was soon
convinced by his managers that there was no alternative to responding to
Gould's continuing activities in the southwest, and those of Perkins and
the other roads in the midwest, except to build a system of his own. Adams
purchased and constructed almost twice as much mileage as had his predecessors to protect his eastern flank from Perkins and his southwest flank
first from Gould and then from Collis P. Huntington's Southern Pacific."
Unable to obtain control of the Central Pacific, his company's original
outlet to the Pacific Coast, Adams felt forced to build the Oregon Short
Line to the northeast to connect with Henry Villard's Oregon Railway
and Navigation Company. (Its construction, in turn, caused the Burlington to build a line to Billings, Montana.) The resulting through trackage
and traffic agreements gave Adams an alternative outlet to the coast.
Nevertheless, the Union Pacific quickly found these agreements uncertain
and unsatisfactory. So in 1889 Adams, working with Greenville M.
Dodge, obtained control of the Oregon Railway and Navigation Company by a skillful Wall Street maneuver that assured his system its own
tracks to the Pacific.
To the south the Santa Fe, through a series of defensive moves, became
by 1887 the largest railroad system in the world.t" In 1880, the Santa Fe
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had reached its original goal by completing its line to Albuquerque, New
Mexico. It then built an extension from Albuquerque to the Southern
Pacific at Deming, New Mexico. At that time, Huntington's Southern
Pacific had no ambitions outside of California. Huntington's strategy was
still a territorial one. "Its two objectives were to secure and maintain its
control of California business," Robert Riegel has noted, "and to monopolize the transcontinental entrances to the state."?'
But neither Huntington nor William B. Strong, the new president of
the Santa Fe, was satisfied to rely wholly on one another for connections.
Strong, who had worked up the managerial ladder on the Burlington
before going to the Santa Fe as vice president and general manager in
1877, was able to convince his Boston-based directors that their road must
have an alternative route west. They agreed to purchase a half interest in
a second road planned to connect Albuquerque to the coast. Early in 1882
Huntington joined forces with Gould to buy most of the other half of
the stock in this second road. The Santa Fe temporarily retreated by
agreeing that its new road west from Albuquerque would go no further
than the Colorado River, where it could connect with the Southern
Pacific. Meanwhile Huntington, even more reluctant to rely on Gould
for connections to the Gulf, started to construct and purchase his own
lines to the growing Texas cities and to New Orleans. At the same time,
he obtained steamship lines operating out of the Gulf ports. In 1884 Huntington and his associates combined all these rail and steamship lines into a
single system headed by a holding and operating concern, the Southern
Pacific Company of Kentucky.
In that same year, Strong persuaded the directors of the Santa Fe that
they must have their own line to the Pacific coast. After obtaining full
control of the road from Albuquerque to the Colorado River, Strong
purchased lines from the Southern Pacific which, after some additional
building, provided the Santa Fe its own route into Los Angeles and San
Diego. Next, Strong decided that he could not rely on Huntington or
Gould for connections to the southwest, so in 1886 he purchased a route
into Fort Worth and Galveston. Finally, in 1886, the Santa Fe's president
decided to build his own road from Kansas City to Chicago." By 1888 the
Santa Fe was operating a system of over 8,000 miles and was on the brink
of financial bankruptcy.
To the north of the Union Pacific the story was much the same. At first
James J. Hill's Manitoba Railroad had no transcontinental ambitions.
Until 1883 it was satisfied to serve the wheat region of the Red River
Valley of the north and to rely on the government-subsidized Canadian
Pacific to carry its traffic westward. It began to build across the Rockies
to the Pacific only after the Canadian Pacific began to move eastward to
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become an all-Canada transcontinental." That same year, financier Henry
Villard completed the Northern Pacific. Villard had obtained control of
the Northern Pacific in 1881 in order to assure that his Oregon Railway
and Navigation Company had an outlet to the east. From that time until
the rounding-out of the two systems, the location and timing of construction and purchases reflected the interaction of the strategy and tactics of
Hill, the experienced railroad entrepreneur and manager, and Villard, the
able financier. When the systeills neared completion in the early I890S
Hill had by far the superior system.
System-building in the south followed the pattern of that in the west.
Light local traffic intensified the pressure to maintain through traffic by
building and buying. Although maintaining territorial strategies, the
southern roads were more aggressive than those in the north and even the
midwest in assuring control over their feeders and connections. And those
roads headed by career managers were the most aggressive. By 1880 contemporaries were already able to identify seven leading roads in the south
-the Danville, the East Tennessee, the Central of Georgia, the Norfolk &
Western, the Louisville & Nashville, the Savannah, the Florida and Western (which was controlled and operated by Henry Plant), and the southern extension of the Illinois Central."? Of these seven roads five had career
men for presidents. These included the Louisville & Nashville, which
gre,v first under the guidance of Albert Fink and then under that of his
protege Homer Smith; the Plant road, which would become the Atlantic
Coast Line; the Central of Georgia, under William Wadley; the Norfolk
& Western, under Frederick J. Kimball; and the Illinois Central, under
William K. Ackerman and then James C. Clarke. Except for the Central
of Georgia these roads became by 1900 major southern systems.
In the south a group of speculators including Calvin Brice, George O.
Seney, John Inman, and William P. Clyde played the same role that
Gould had played in the west. Working together, but sometimes at cross
purposes, they used the Richmond and West Point Terminal and Warehouse Company in the mid-r Sfios to combine the Danville, the East Tennessee, and then the Central of Georgia into a single system. The Richmond Terminal ended in a spectacular bankruptcy, but its formation
spurred its neighbors to build their interterritorial systems, connecting
major cities in the south. After a thoroughgoing legal, financial, and administrative reorganization by J. P. Morgan & Company, the Richmond
Terminal emerged as the Southern Railroad Company. The other systems,
by developing close connections with the leading investment bankers,
including Kuhn, Loeb; E. W. Clark; August Belmont; and Morton, Bliss
remained financially sound. Of the new southern systems the Norfolk &
Western was the least affected by the actions of the Richmond Terminal.
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In building its empire, its president was responding more to the actions
and counteractions of other coal carrying roads, particularly the road's
chief rival, Collis P. Huntington's Chesapeake & Ohio. 5 8
System-building in New England during the 1880s differed from that
in the south in that heavy local traffic made through freight less important
for financial solvency and so lessened the pressure to expand by buying
and building. By the end of the 1870S the four centrally located linesthe Boston & Albany, the Boston & Maine, the New York, New Haven &
Hartford, and the New York & New England-were carrying more traffic but still not operating much more mileage than the Vermont Central,
the Fitchburg and its ally, the Boston, Hoosac Tunnel & Western, the
Eastern, the Old Colony, the New York, Providence & Boston, and other
major roads. By 1893, however, two roads, the New Haven and the Boston & Maine, had come to dominate completely the New England railroad

network,
Consolidation carne in the following manner. 59 In central New England
the Boston & Albany was formed in I 869 as a consolidation with the Boston & Worcester and the Western. It remained closely allied to the New
York Central, but was not formally leased by the Central until 1900. In
northern New England the Boston \& Maine fell into the hands of speculators who, by the end of the decade, had legally and financially consolidated but not administratively unified most of the roads in that area. To
the south the speculative New York & New England controlled first by
Gould, Sage, and Sidney Dillon, and later by Jabez A. Bostwick, a
former Standard Oil partner, constantly threatened the traffic of the
New Haven. This challenge permitted a career manager, Charles P.
Clark, to convince his directors to make the New Haven into the leading
road between N ew York and Boston.
System-building in New England came to a climax in the early 1890S
when A. A. McLeod of the Reading decided to make his coal road into a
major interterritorial system. He purchased both the Boston & Maine in
the north and the New York & New England in the south at prices which
delighted the speculators who then controlled them. These purchases,
however, helped to bankrupt the Reading which was then reorganized by
J. P. Morgan. Morgan, in March of 1893, brought together Clark of the
New Haven and the financial men who had obtained control of the Boston & Maine. As Edward C. Kirkland has pointed out, they "divided New
England between them; the route of the Boston and Albany became a
sort of Mason and Dixon Line."?"
This briefest of reviews of system-building by American railroads cannot possibly suggest the vast complexities or the constant drama involved.
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It can only indicate what systems were built in the I 880s and the men who
built them. An appreciation of the conflicting personalities, goals, and
strategies that determined precisely where and when a system grew can
only come from a reading of the works of Grodinsky, Overton, Riegel,
Stover, Klein, Lambie, Kirkland, Martin, and others. Yet from a careful
review of these works, a number of important generalizations can be
drawn.
First, and most significant, the large enterprises that were to operate
the American railroad network throughout the twentieth century took
their modern form in the I 880s. They appeared after the senior executives
of railroads in all parts of the country shifted almost simultaneously from
a territorial or regional strategy to an interterritorial one in order to obtain
self-sustaining systems. By the coming of the depression of the 1890s, the
railroad map of the United States had taken the form that would remain
relatively unchanged until the railroads began to become technologically
obsolete in the years after World War, II. The largest systems in 1893
were practically the same as those in 1906and 19 1 7 (See tables 3 and 4 and
Appendix B). Later attempts to build or even to redefine systems were
few and rarely successful.
Second, the roads that built the new systems were in nearly all cases
the first large roads to be constructed in their regions. Their managerial
hierarchies became the "core" to which other large operating enterprises
were added through purchase, lease, or construction. By 1893 the managers of these new megacorps had become responsible for the management
of most of the American railroad network. By that date the thirty-three
railroad corporations with a capitalization of $ 100 million or more operated 69 percent of the railroad mileage in the United States. In addition,
their managers coordinated and scheduled the flows of smaller connecting
systems.
Third, salaried career executives played a critical role in the systembuilding of the 1880s. The managers, far more than the speculators and
investors, defined strategic plans and directed tactical maneuvers. The
strongest of the American railroad systems were those created by such
managers as Thomson, Perkins, Cable, Miller, Merrill, Hughett, Ackerman, James Clarke, Strong, Fink, Smith, Plant, Kimball, Charles Clark,
and the career presidents of the Vanderbilt roads-Ledyard, Newell,
Rutter, and Depew. And the large capitalists or their representatives who
helped to create successful systems, such men as William Vanderbilt,
Garrett, Hutington, Hill, and Charles Francis Adams, were experienced
railroaders. Among such financiers only Villard had no training in railroad operations. On the other hand, those lines controlled largely by
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Table 3. Railroad systems with capitalization in excess of $100 million, 1893

Road
Atchison, Topeka & Santa Fe
Richmond Terminal, including
E. Tenn., Va. & Ga. and Central of Ga.
D nion Pacific
Chicago & Northwestern
Pennsylvania, including
Pennsylvania Company
Chicago, Burlington & Quincy
Southern Pacific
Chicago, Milwaukee & St. Paul
Missouri Pacific, including
St. Louis, Iron Mt. & So.
Kansas & Colo. Pacific
New York Central, including
Michigan Central, Lake Shore,
N.Y., Chicago & St. Louis,
Boston & Albany, and West Shore
Northern Pacific, including
Wisconsin Central
Louisville & Nashville
Reading, including
N.J. Central, Lehigh Valley,
and Del., Lack., & Western
Great Northern
Illinois Central
Chicago, Rock Island & Pacific
Baltimore & Ohio
Denver & Rio Grande
Cleveland, Cincinnati, Chicago & St. Louis
Erie
Wabash
Boston & Maine
Missouri, Kansas & Texas
Texas & Pacific(
Norfolk & Western
Chesapeake & Ohio
N.Y., New Haven & Hartford

Mileages
(length of line)

1893 capitalization

($ million)

7,95°
6,533
6,4 6 1
6,128

6,114

553
370
218

3,944
3,682
3,681
3,456
3,347
2,381
2,281
1,966
1,933
1,900
1,670
1,499
1,457
1,29°
644

67°
147
215
123
3 13
148
118
386
140
130
134
106
120
125
110

Source: Mileage data is from S. F. Van Oss, American Railroads as lmiestments
(New York, 1893). Capitalization is the total of each parent company and its subsidiaries in Interstate Commerce Commission, Statistics of Railways in the United
States, 1893 (Washington, D.C., 1894).
a "The first track mileage operated by the above roads (I 18,055) was 69 percent of
the total first track mileage operated in the United States (169,780) in 1893.
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Table 4. Railroad systems with capitalization in excess of $100 million, 1906

Road
Chicago, Rock Island & Pacific,
including St. Louis-S.F.
Atlantic Coast Line, including
Louisville & Nashville
Pennsylvania
Southern
Southern Pacific
Atchison, Topeka & Santa Fe
Chicago, Burlington & Quincy
New York Central
Union Pacific
Chicago & Northwestern
Chicago, Milwaukee & St. Paul
Missouri Pacific
Northern Pacific
Great Northern
Illinois Central
Baltimore & Ohio
Cincinnati, Hamilton & Dayton
Boston & Maine
Denver & Rio Grande
Seaboard
Missouri, Kansas & Texas
Wabash
N.Y., New Haven & Hartford
Cleveland, Cincinnati, Chicago
& St. Louis
Erie
Reading, including N.]. Central
Colorado & Southern
Norfolk & Western
Chesapeake & Ohio
Lehigh Valley
Chicago Great Western
Delaware, Lackawanna & Western

Mileages
(length of line)

1906 capitalization

14,816

84 2

11,634
11,39°
10,7°0
9,7 81
9,624
9,14 2

47°
1,218
60 9
5 15
5°2
220
853
63 6
266

9,°73
7,7 20
7,660
7,34 1
6,9 62
6,6 14
6,114
6, 107
4,7 60
3,593
3,369
3,117
3,°3 1
2,886
2,801
2,763
2,699
2,533
2,359
2,133
1,893
1,755
1,479
1,444
1,°35

($ millions)

23°
34°
444
347
320
489
178
187
23 2
14 1
23 1
325
3 16
177
44 2
354
102
134
148
158
134
120

Source: Interstate Commerce Commission, Intercorporate Relationships in the
United States as of June 30, 1906 (Washington, D.C., 1908). Mileage is the sum of
its subsidiaries. Capitalization is from "Supplement to Tables I & II-Totals from
Fifty Selected Railway Systems," p. 473a The first track mileage operated by the above roads (17 8,3 28) was 80 percent
of the total first track mileage operated in the United States (222,34°) in 1906.
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speculators-such as the Erie, the Wabash, the Missouri Pacific, the Richmond Terminal, and the Boston & Maine-suffered financially and managerially from their early exploitation.
In building their systems the successful managers used the speculators
to obtain the support of reluctant investors to spend the funds needed for
system-building. To complete their systems they soon developed alliances
with investment banking firms like J. P. Morgan; Kuhn, Loeb; August
Belmont; and Speyer & Company in New York; Kidder, Peabody & Company and Lee, Higginson & Company in Boston; and Drexel & Company
and E. W. Clarl{ in Philadelphia. Only those specialized banking enterprises had the facilities and the connections to attract the huge sums of
capital needed. By the early I 890S the local investors and even individual
capitalists rarely had a say in railroad affairs. The Vanderbilts and Villard,
for example, turned over investment decisions on their roads to J. P.
Morgan & Company. It was the local investors and more distant capitalists
who had initially financed the roads who paid a substantial part of the
cost of the overbuilding in the 1880s. In subsequent reorganizations the
value of their shares was usually greatly reduced and too often completely
obliterated.
The managers overcame the opposition of the investors to expansion
partly because they were on the spot. They had the time, the information,
and, above all, the long-term commitment to the road in a way that was
often not true of the investors and their representatives on the board.
They had much more to gain by expansion. They were willing to risk
bankruptcy to assure the continuing, long-run flow of traffic across their
tracks. Even if the investors lost their investment, the managers had their
system. Once the moves of the speculators helped to emphasize the futility
of depending on cooperation to assure continuing traffic and dividends,
and once the pools had demonstrably failed, the investors had little choice
but to delegate the making of strategy and its execution to their managers.
In building their systems the managers based their strategic planning far
more on the moves of their rivals than on any careful estimate of the demand for transportation. In short-term pricing, as well as long-term investment decisions, the railroad managers were the first to face the realities
of modern oligopolistic competition. For them the actions of a small
number of competitors were of more concern than market demand.
When the managers were unable to control oligopolistic pricing through
means of formal associations, they decided to become as self-sufficient as
possible. This new strategy, in turn, led to an even more costly competition
in building and buying capital facilities. For many roads the drive to self-,
sufficiency led to bankruptcy. However, except for one or two at the'
top, the managers did not lose out. Their organizations remained intact.
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The major difference was that they now had to share their most critical
decisions with the investment bankers who supplied the funds necessary
to build the systems.

Reorganization and rationalization in the z890S
It was therefore in the years immediately after 1893 that the investment
bankers came to play their most influential role in American railroading.
During the I 880s, 75,000 miles of track had been laid down in the United
States, by far the greatest amount of railroad mileage ever built in any
decade in any part of the world.?' And between 1894 and 1898 foreclosure
sales alone aggregated over 40,000 miles of track, with a capitalization of
over $2.5 billion, the most massive set of receiverships in American history. Only the leading American investment bankers had the financial
resources to reorganize bankrupt or otherwise weakened roads. J. P.
Morgan had already reorganized the Reading in 1886, the Baltimore &
Ohio and the Chesapeake & Ohio in 1888. After 1893 his firm refinanced
the Santa Fe, the Erie, the Northern Pacific, the Richmond Terminal
(which became the Southern), and once again the Reading." Other leading investment bankers accomplished similar reorganizations, though on
a smaller scale than did the colossus of 2 3 Wall Street.
For a short period before 1893 Morgan and other bankers hoped, as
had investors and financiers before them, that a policy of cooperation
might prevent the continuing high costs of system-building. They looked
for help from the provisions of the new Interstate Commerce Act that
called for "just and reasonable rates" and prohibited temporary, shortlived rate changes." The Eastern Trunk Line and the Southern Railway
and Steamship Association drew up new agreements to use these provisions to assist in the enforcement of rates and even to allocate traffic."
When the Southwestern Association failed to do the same, Morgan
brought the presidents or general managers of the leading western roads
and representatives of leading banks to a series of meetings in New York.
At these meetings a new Western Association was formed; this association
agreed to follow the lead of the other associations. At that same time Morgan emphasized his determination to discipline competitive construction
as well as competitive ratemaking. He told the group that his firm and
the other banking houses represented at the meetings were "prepared to
say that they will not negotiate, and will do all in their power to prevent
negotiation of any securities for the construction of parallel lines, or the
extension of lines not unanimously approved by the Executive Committee [of the association] ."65
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But Morgan's hopes were in vain. Strong systems such as the Burlington
and Illinois Central failed to join the new Western association and the
Southern Pacific soon moved out.?" So too did the largest of the Gould
roads-the Missouri Pacific and the Wabash. In the east, the Trunk Line
Association helped to maintain rates briefly from 1891 to the onslaught
of the 1893 depression. Then they were sharply cut in all parts of the
country. The cartels once again disintegrated." At the same time, court
decisions weakened the Interstate Commerce Commission's authority
and so made it less useful in maintaining rates. Then in March 1 897 the
Supreme Court found the Trans-Missouri Freight Rate Association (a
constituent part of the Western Traffic Association) in violation of the
Sherman Act for attempted rate fixing.?" With this decision the regional
associations still in operation quietly went out of existence. The Court's
ruling thus brought to a final and complete end the great interfirm federations set up by Albert Fink more than twenty years earlier.
Well before the announcement of the decision, Morgan and the other
bankers had become fully convinced of the futility of relying on cooperation to control competition, even with government support. By 1893
they accepted the logic of consolidation. Their role in the reorganizations
of the depression years gave them the opportunity to rationalize the
boundaries, as well as the financial and administrative organizations, of
many existing systems. Then as the country pulled out of the depression,
the bankers encouraged still further consolidation. The Interstate Commerce Commission reported that between July 1899 and December 1900
over 25,000 miles of track, equivalent to one-eighth of the total mileage of
the United States, were "brought in one way and another under control
of other lines."?" A few new but relatively small systems appearedincluding the Seaboard Air Line, the Cincinnati, Hamilton & Dayton, and the
Colorado & Southern, but the great majority of the mileage was added to
long-established "core" enterprises.
The final railroad merger movement, therefore, did little to alter the
structure of the industry. The number of railroads in the United States,
with capitalization of over $ I 00 million remained almost the same as in
1893. The thirty-two roads, however, now operated close to 80 percent
of the nation's railroad mileage (see table 4). Except for a few midwestern
roads, all these systems connected the seaboard and the interior. And most
of those that did not had firm alliances with those that did. After 19°0 the
major changes in the boundaries of American railroad systems came when
those interior systems moved to get their own outlets to Ithe seaboard. The
later unhappy, often speculative, financial histories of the Rock Island, the
Alton, the Cincinnati, Hamilton & Dayton, the Wabash, the St. Paul, and
Missouri Pacific were closely tied to their efforts to obtain coastal con-
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nections, for these moves exposed them to exploitation by prominent
Wall Street speculators.
To tighten control over rate-cutting and competitive construction, the
bankers and managers in the top management of the leading systems developed in the years immediately following the depression what they described as "community of interests" between systems operating in the
same areas. This they accomplished by having one system buy stock in
neighboring ones, much as the earlier roads had cemented alliances with
their major connecting Iines.?" In the east one of the first and certainly
the most important of such arrangements was a secret contract negotiated
at the end of 1899 between the Pennsylvania and the New York Central
systems. By this agreement the Pennsylvania made "substantial investments" in the Baltimore & Ohio, the Chesapeake & Ohio, and the Norfolk
& Western. The Baltimore & Ohio then bought into the Reading. At the
same time, the New York Central purchased stock of the Lehigh V alley,
the Erie, the Lackawanna, as well as the Reading, and through the Reading
obtained an interest in the Central of New Jersey. These moves were
guided in part by the house of Morgan, which was still the dominant infiuence on the Central's board and the reorganizer of several of the companies involved in these stock transfers. In the south, too, Morgan used
his influence to have the Atlantic Coastline purchase 5I percent of the
Louisville & Nashville, which in turn jointly owned the Georgia' and a
road from Louisville to Chicago. In the west, the speculator William H.
Moore and his brother James arranged for the interlocking stock purchases of the Rock Island, the Alton, the St. Louis, the Santa Fe, and
some smaller roads.
Edward C. Harriman, with the aid of the banking house of Kuhn,
Loeb, and James J. Hill, with the backing of J. P. Morgan, were the major architects of the intersystem alliances in transcontinental territory."
Harriman, who had long held a large block of stock in the Illinois Central,
became in 1898 chairman of the executive committee of the Union Pacific's Board after that road's financial reorganization by his banking house
and that of Kuhn, Loeb & Company. In 1901, after Huntington's death,
Harriman bought 46 percent of the stock of the Southern Pacific. A few
months earlier he tried to convince Perkins and the board of the Burlington to sell him control of that road. In May 1901, however, Hill, who had
built the Great Northern and refinanced the Northern Pacific, purchased
the Burlington. Half its stock was turned over to the Great Northern, the
other half to the Northern Pacific. Then Harriman made a concerted
effort to get control of the Northern Pacific and with it half the stock
of the Burlington. The result of this conflict was the formation of the
Northern Securities Company, which held the stock of Great Northern
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and the Northern Pacific, whose stock was in turn held by both Harriman and Hill. When the Supreme Court ruled in 1904 that that holding
company violated the Sherman Act, the company was dissolved. The Hill
interests continued to control the Burlington as well as the Great Northern and Northern Pacific and the Harriman interests the Union Pacific,
Southern Pacific and Illinois Central.
The purposes of these stock deals was not to create supersystenls. Only
Harriman built any sort of organization apparatus to supervise his two
major systenls, the Southern Pacific and the Union Pacific. Rather, they
were meant to help control rate-cutting and to prevent further competitive construction. As a result of the consolidations and the development of
these community interests, two-thirds of the nation's mileage was operated in 1906 under the surveillance of seven groups: the Vanderbilt roads
including the Chicago & Northwestern (22,000 miles}; the Pennsylvania
group including the B. & O, and the C. & o. (20,000 miles}, the Morgan
roads including the Erie, as well as the Southern and the Atlantic Coast
Lines, but not as yet the N ew Haven (25,000 miles}; the Gould roads
including the Wabash, the Missouri & Pacific, the Denver & Rio Grande,
and others in the southwest (17,000 milcs) ; Moore's Rock Island group
which also included the Santa Fe (25,000 miles}, the Hill roads (22,000
miles) ; and the Harriman lines (25,000 miles) .72 The systel1ls not included
in these groups were the two in New England and several, largely in
the midwest, which remained quite dependent on others for through
traffic. Well before the passage of the Hepburn Act strengthened the
po\vers of the Interstate COll1l11CrCe Commission, consolidation of adrninistrative and financial control had practically eliminated rate and building
competition between major railroads.
Since the bankers and 11lanagers had found a solution to such competition through financial and administrative arrangements, they no longer
pressed as they had in the I880s to legalize .pooling and to have the government help in maintaining' agreed-upon rate structures. However, they
still felt the pressure from large shippers who demanded special rate reductions. So the railroad men supported the campaign of Robert M. La
Follette and other Progressives to eliminate rebates as enacted in the
Elkins Act of 1903.7H On the other hand, railroad men had little enthusiasm for increasing the power of the Interstate Commerce Commission. In
1905 they mounted a massive publicity campaign against regulation. At
the hearings in that Sat~le year on a bill. to give the commission power to
fix rates, twenty-one representatives of major systenls and four other
spokesmen for the railroads testified,"! Of these twenty-four, only one,
A. B. Stickney of the Chicago & Northwestern, favored the proposal.
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None of the others saw any advantages in the bill to their roads in particular or to the railroad network in general. Nor were they much more enthusiastic for the more moderate Hepburn Act that Theodore Roosevelt
pushed through Congress in the following session. Indeed Roosevelt had
to use his great political skill to steer the bill past the opposition of a large
block of senators who had the support of much of the American business
community as well as its railroad leaders."
The completion of the consolidated systems, the building of communities of interest, and the passage of the Hepburn Act, marked the end of an
era. Construction and purchases continued, but largely to fill out existing
systems, or to provide those without them connections to the seaboard.
Ratemaking became as much a political process as an economic one. It
involved increasingly routinized negotiations between the roads, two or
more sets of shippers, and the commission, Once the boundaries of the
systems became defined and their operations became relatively routine,
the need for formulating grand strategy disappeared. Railroad managers
concentrated on maintaining their systems and coordinating the everincreasing flow of traffic across their lines.
For American railroad executives the answer to competition for
through traffic between a small number of large, heavily capitalized enterprises was thus the building of self-sustaining systems. It was the response
to competition and not the needs or opportunities to reduce costs through
administrative coordination that led, to the internalizing of activities and
transactions of the already large, bureaucratic enterprises within a single
giant megacorp. If the federal government had sanctioned pooling, the
response might have been different. Although railroad men had lobbied
for such legislation in the 1870S and 1880s, they and the investment bankers as well had, by the 1890s, come to agree on the futility of controlling
competition through cartels even if those "associations were supported
and regulated by a government commission. After 1893 very few railroad
men considered government regulation a more practical method than
system-building for controlling competition."

Structures for the neui systems
The managers and financiers who built the systems that came to dominate American railroad transportation also collaborated in devising the
structures to manage them. The speculators, smaller investors, and larger
capitalists contributed little. In the 1880s railroad men employed two alternative structures for the management of the huge new consolidated
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nlegacorps. One, which was entirely the creation of the most able senior
career managers, was strikingly similar to those adopted by the largest
industrial corporations in the mid-twentieth century. However, it was
the other, the one favored by the financiers and the specialized operating
executives, which became by 1900 the standard for large American railroad systems.
A memorandum Charles E. Perkins wrote his managers in May 1883
outlining a proposed organizational structure for managing the nlany
properties he had recently obtained for the Chicago, Burlington & Quincy
outlined these two alternatives: "There are essentially two different methods practiced by large railroad systems. One method is to spread the
working organization so to speak, over the entire system; the other makes
a number of different working organizations, or units of management,
each complete in itself."?" Perkins preferred the latter. "It involves a
somewhat more expensive management; but I,believe this is far more than
made up by the greater efficiency and economy in details."
This second form, invented by the Pennsylvania and enthusiastically
endorsed by Perkins, had proved a brilliant success. One British railroad
expert writing in 1893 stressed that the Pennsylvania's administration was
the best in the country, and indeed in the world. "The Pennsylvania is in
every respect the standard railway of America," he wrote. "Its rails and
rolling stock, its ballast and bridges, its stations and service are regarded
as embodying a state of perfection to equal which should be the highest
ambition of every railroad company in the country."?" On this point few
railroad men disagreed. Yet despite the success and the convincing arguments made by its advocates, relatively few systems adopted this "decentralized" type of government. Instead they spread their existing centralized structure over their greatly enlarged domains,
The Pennsylvania began to plan a new administrative structure for its
system, as it was still carrying out its strategy of expansion. The initial legal
changes, which have already been described, placed the control of the
system in three interlocking corporations-the Pittsburgh, Cincinnati &
St. Louis Railroad known as the Panhandle Company, the Pennsylvania
Company, and the Pennsylvania Railroad Company. These three legal
entities became the basis for three self-contained administrative networks.
The Panhandle or "southern system," which operated 1,15° miles of
road in 1873, included the lines legally held by the Panhandle. The "northern system" of 1,564 miles took the lines controlled by the Pennsylvania
Company. The third, the "eastern or Pennsylvania" system, totaling 2,4°8
miles in 1873, was administered directly by the Pennsylvania Railroad
Company.?" As Thomson told his stockholders early in 1873, the object
of the new administrative and legal changes was:
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to secure, by a single managenlent of these works, harmonious action throughtout
the entire systenl of railways that we control, and at the same time to obtain the best
results from the large amount of rolling stock upon them, by transferring, as
occasions olay require, portions of that on one line to another, where the demand
for its use was more urgent and important to the interest of the Company and the
public.s''

The administration of each of these three systems (each much larger
than the Pennsylvania Railroad had itself been in 1870) was placed under
a general manager, who had full responsibility and authority for the
"safe and economical operation of the Roads committed to his charge."
He directly controlled the transportation, traffic, and purchasing department of his territorial unit, and was responsible, with the assent of the
president, for the hiring, firing, and promotion of all administrative personnel. ai The general managers of the two western units reported to the
same set of senior executives, since the Pennsylvania Company and the
Panhandle had identical top management.P One man was the first vice
president of both enterprises, watching over traffic and transportation,
another was the second vice president of both, responsible for finance,
and a third was the third vice president and comptroller of both. The
preside~t of the Pennsylvania Railroad was also the president of these two
companIes.
The internal organization of the three subsystems was similar. The
largest, the eastern system, was divided into three large administrative
subdivisions and two smaller ones." All five were built around what had
been independent railroad managements before 1870, the three major
units being the Philadelphia and Erie, the United Railroads of New Jersey,
and the original line between Philadelphia and Pittsburgh. Their boundaries were now reshaped to meet more satisfactorily the needs of traffic
and administrative oversight. So too were their internal subdivisions. The
Philadelphia and Erie with relatively little traffic had two such divisions.
The United Railroads of New Jersey had three, while the old Pennsylvania Division reached seven.
The general managers, then, supervised, appraised, and coordinated the
daily operations of the major subunits within their large territorial administration. They took the initiative, working closely with each other,
on ratemaking within the framework set at the regional interfirm conferences." They also determined capital requirements for their divisions
and appointed managerial personnel. In all three operating systems, the
general managers, who had a great deal of freedom, remained responsible
for financial performance. They operated, however, within a set of general policies and procedures in whose definition they often played a role.
The duties of the general superintendents who reported to the general
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managers involved, in the words of a contemporary, "constant supervision rather than independent direction.V'" Finally, the division superintendents at the fourth level of management were involved completely in
the routine, day-to-day movement of trains and traffic. At all levels, the
line and staff distinction prevailed."
The system's top managers had their offices in the company's headquarters in Philadelphia. The president and the three (soon four) vice
presidents were responsible for coordinating and evaluating the performance of the three autonomous subsystems and for planning and allocating
resources for the system as a whole. Although these vice presidents had
some supervision of operating activities on the lines east of Pittsburgh,
they were expected to concentrate their attention on the larger systenl.
When the new structure was first installed, the first vice president handled
external strategy for the system as a whole and the relations with all connecting roads." The second vice president, in addition to maintaining an
oversight of the traffic and the comptroller's departments on the lines east
of Pittsburgh, was to advise on and review the recruitment and selection of
executive personnel throughout all three systems. In addition, the second
vice president was particularly charged with assisting the first vice president "in all matters relating to connecting railroads west of Pittsburgh."
The third general officer had supervision over construction and acted as a
consulting engineer for the three autonomous systems. He also was assigned the task of keeping a close watch on the "financial condition" and
performance of the parent company and its many subsidiaries, including
steamship, express, and coal companies. He was to "obtain from the books
and accounts in the general offices of such companies periodical statements of their business operations, and report them quarterly in clear and
concise form to the President." In 1882, a number of the duties of the
third vice president were given to a fourth vice president." On the whole,
however, the duties .of the general officers in the Philadelphia headquarters and of the general managers and the middle managers in the operating units remained relatively unchanged from the early 1870S until
after World War I.
The general officers who determined the strategies of expansion and
competition and who appraised and coordinated the work of their major
units of management did so by constant consultation and correspondence
with general managers and department heads of the three primary operating units. They also relied heavily on accounting and statistical data
provided by the comptroller's department. In addition the general office
had a staff, including a legal department and a testing and standards
laboratory. Since the general executives and staff officers were housed in
the same building on South Fourth Street in Philadelphia as were the
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senior operating officers of the Pennsylvania Railroad Company, they
consulted one another with little difficulty when the occasion arose.
However, they undoubtedly did have regularly scheduled meetings to
consider the allocation of resources, promotion of personnel, and so on.
On the other hand, their oversight of the two western subsystems followed carefully planned agenda. On the first Tuesday of each month the
president and vice presidents met in Pittsburgh with general officers of the
western companies as the Finance Committee of both the Pennsylvania
and the Panhandle Companies to review their financial policies and performance and to approve or disapprove of expenditures for capital
equipment. On the following day they met, this time as the Executive
Committee of both enterprises, to review "all matters relating to the business (except the matter of rates), police, and working of the railways or
lines of traffic, owned or controlled by the Company."?"
This structure, with its autonomous subsystem responsible for day-today operations and its general office to handle Iong-term supervision and
planning, was as sophisticated as any modern giant industrial enterprise.
It was not, it must be stressed, the result of an evolutionary process. It was
instead an almost immediate response to a totally new managerial challenge. Contemporaries credited the innovation to one man, J. Edgar
Thomson, As a stockholders' investigating report noted in I 874: "Your
corporation has grown to its present status under the inspiration and
guidance of one mastermind-s-a man of honest intentions and remarkable
ability."?" And in the words of one Pennsylvania executive: "We are
specialists, that is, pygmies. Thomson was great in everything-operating,
traffic, motive po\ver, finance; but most important of all in organization."
Thomson was indeed one of the most brilliant organizational innovators
in American history.
In adopting Thomson's decentralized structure at the Burlington,
Perkins had much to say about the advantages of this type of organization.
His road, though somewhat smaller than the Pennsylvania, had four autonomous operating divisions including "lines east of the Missouri,"
"lines west of the Missouri," the Hannibal and St. Joseph Railroad, and
the "Kansas City lines." Each had its own transportation, traffic, legal,
accounting, and purchasing departments. 'Only the accounting and purchasing departments had direct contact with the general office-the first
to provide effective financial controls through uniform accounting and
reporting, and the second to take advantage of the economies of largescale purchasing. The other three units reported directly to the general
manager in charge of the subsystem.
These general managers, Perkins stressed, must be generalists rather
than specialists. Such an executive should not be simply a "train and track"
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man, wrote the Burlington's president, rather "he ought to be more of a
man of business experience 'who can come into contact with businessmen
of the community."?' Perkins considered "a sound head and good judgement" more necessary than engineering and technical skills." Such managers must avoid becoming involved, Perkins repeatedly pointed out, in
operating details."
For Perkins the most important duties of the top managers in the general offices were strategic planning and recruitment of senior managerial
personnel. "In the administration of so large a property as we now have,
the chief. business of a President and the Vice President must be with
questions of policy and in selecting and keeping the good 111en in iUIportant places/?" Perkins himself concentrated on the second, for, in
his opinion, "nothing is more important in the management of our large
railroad properties than to make and keep good men. "95 The president and
the first and second vice presidents were to maintain a watch on policy
and strategy, while the second vice president was also to specialize in the
coordination and appraisal of the operating units. In the early I 880s strategy was critical. Perkins reminded his managers that:
Every mile of railroad added to the system anywhere is just so much more property
exposed to the attacks of our enemies, the country we now serve is so large that we
are exposed to attacks in a.great many directions. All this wants careful watching, so
that we may provide against such attacks, where it is possible to do so. Then, too,
the country is growing; and the opportunities for building profitable lines in
connection with those which we now have, has to be watched. This particular
branch of our business, taking care of our geographical relations, is, in itself, of so
much consequence, and involves so much study, and so much going on and about
from one place to another, that it should be the duty of one man, acting under the
Second Vice-President, and also coming in more or less direct contact with the
President, when necessary, to look after it. 9 6

The second vice president was also to keep in touch with all "pooling arrangements, especially the important pools of through business." In coordinating and appraising the activities of the different units of management, he and the president were not only to review regularly the accounts
and statistics of the different units but also to spend "a certain number of
days every month or two with each General Manager, on the ground,
for the purpose of observing him and his methods of dealing with questions
that come before him."
To Perkins an organization of regionally autonomous "systems" had
obvious advantages over the centralized functionally departmentalized
structure. It "made possible obtaining the advantages of the large property
and organizations, without losing the advantages of the small property
and the small organization."97 It brought responsible senior management
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closer to the firing line. In addition "the local population in the country
or towns through which the road passes can more readily know and often
more readily see in person the General Manager."!" Such an organization
encouraged initiative and independent thought. "Men's minds and abilities grow and expand with use and responsibility."?" Finally the decentralized structure aided in "preparing and educating men" for top managerial positions. Much the same arguments would be made again in the
mid-twentieth century by advocates of comparable decentralized structures in large multiunit industrial enterprises.
The decentralized structure with its autonomous operating divisions
and its policy making, evaluating, and coordinating in the general office
was adopted by a few large roads whose managers paid close attention to
organization matters. In the 1880s the Baltimore & Ohio, the Rock Island,
the Sante Fe, the Union Pacific (under Adams), the St. Louis & Southwestern (before Gould took it over), and the Plant lines were using this
type of organization.'?" On the other hand, in the same decade those roads
where financiers had a strong influence on top management turned to
another model. They looked instead to the New York Central, the Pennsylvania's major rival in trunk line territory. One reason was that J. P.
Morgan, the nation's most powerful investment banker and foremost
railroad reorganizer, received his practical knowledge of railroading as a
director with many years of service on the New York Central's board.
In lVlay 1883 William H. Vanderbilt, on deciding to retire from active
business, brought forward to the Central's board of directors a plan of
government for the properties it had recently obtained.'?' Each of the
roads that Vanderbilt and his associates had acquired remained administratively as well as legally independent entities. The operating heads,
normally their presidents, were carefully selected career managers. The
roads were unified by means of interlocking directorates and a common
financial office in New York City. In the memorandum to the central
board outlining his plan Vanderbilt noted: "Under the reorganization,
each of them [the roads controlled by the Central] will elect a Chairman
of the Board, who in connection with the Executive and Finance Committee, will have immediate and constant supervision of all the affairs of
the companies, and bring to the support of the officers, the active assistance
of the Directors.t"!" The executive and finance committee of the New
Yark Central referred to here was a single committee and acted as the
central office of the system. But unlike that of the Pennsylvania it consisted not of salaried managers but part-time representatives of investors
with other business activities of their own. Vanderbilt's two sons then
became chairmen of the boards (or in the case of smaller companies,
presidents) of the several roads. Cornelius took the chairmanship of the
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New York Central (which also operated the Harlem) and the Michigan
Central (which also operated the Canada Southern). William K. became
the chairman of the Lake Shore (which also operated the Nickel Plate).
E. D. Worcester, secretary of the New York Central, became treasurer
of the Michigan Central (and the Canada Southern) and the Lake
Shore (which operated the Nickel Plate). On the other hand, Vanderbilt
did not create similar arrangements for those roads in which the Central
had large blocks of stock but did not fully control. On the Chicago &
Northwestern, the Bee Line, the Boston & Albany, and later the Cleveland, Cincinnati, Chicago & St. Louis, members of the Vanderbilt family
and their associates did no more than sit on their boards, usually as members of their finance committees.
As a result, the New York Central system had no general office or
general command comparable to that of the Pennsylvania or the Burlington. The third vice 'president of the New York Central had the responsibility for calling the meetings of the presidents of the roads in the system
to consider rates and connections, but he did so only occasionally. The
chairmen of the boards appeared to have met on a somewhat regular basis.
But no full-time executive or set of executives had the responsibility for
planning and coordinating the system as a whole.'?" The one group entrusted with this function, the members of the Central's executive and
finance committee, were all active businessmen in their own right and
could devote only part of their time to the affairs of the system. Even
the younger Vanderbilts were part-time executives, spending much more
of their time on leisure and social affairs than on railroading.
One result of this loose organization was that the New York Central
was unable to obtain the economies of scale provided by the staff units in
the general office. There were no standardization or testing laboratories
for the system as a whole comparable to those set up on the Pennsylvania
in 1875 and on the Burlington in I 876.104 Nor could the Vanderbilt systenl
benefit from the advantages derived from centralized purchasing, a centralized legal staff, or a centralized management of insurance and pension
funds for workers.
More serious was the lack of a central office to evaluate the performance of the operating units and to plan and allocate resources for the system as a whole. The statistical data reviewed by the board and its committees were financial rather than operating. The finance and executive
committee looked at the balance sheets and operating ratios provided by
Worcester's office but not at the operating figures or cost accounting data
that flowed into the office of the different presidents and on which evaluation of managerial performance had to be based.
In allocating the funds for several roads, the Central's board appears to
have acted in an ad hoc manner. As renewal and repairs were considered
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operating expenses, capital expenditures for such items remained completely under the control of the operating managers. But all expenditures
for new equipment and construction required the approval of the local
boards and apparently the Central's executive and finance committee.
There is no evidence that that committee developed any systematic procedures to review carefully the financial needs of the system as a whole.
It merely responded to individual requests from the career managers. Thus
Cornelius Vanderbilt replied to a proposal by John Newall of the Michigan Central with a brief note saying: "Newport, R.I., 3 I Aug. 92: You
can proceed with freight house, Cleveland: also the grading for second
track Pettisville to Stryker and Kennelsville to Goshen."!" The financiers
on the board had a powerful veto power over the proposal of the managers to improve or expand facilities, but they had neither the time nor the
information to make their own constructive suggestions about capital
investment.
This division of labor in top management in which the professional
managers supervised operations but the financiers controlled financial
policy became standard on American railroads. For those roads controlled
by speculators like Gould, Sage, Brice, Clyde, and the Moore brothers,
the gap between operations and finance was greater than on the Vanderbilt roads. The speculators paid almost no attention at all to operating
needs, nor were they particularly concerned about the caliber of the
managers operating their lines. Not surprisingly the Gould roads became,
in Robert Riegel's words, "a synonym for bad management and poor
equipment.I"?"
On those roads financed or refinanced by the investment bankers (and
these included most of the maj or systems in the country), the relations
between the boards and the operating managers came to be similar to
those on the Vanderbilt roads. Morgan, trained in the V anderbilt school,
carefully picked experienced, tested career managers as presidents of the
roads he reorganized. He gave them almost complete autonomy in operating matters, while having the board retain a close oversight of financial affairs including dividend policy and the allocation of, financial resources. Members of the Morgan firm chaired the boards and sat on their
executive and finance committees. (On most roads these became separate
committees.) Kuhn, Loeb; Lee, Higginson; Kidder, Peabody, Belmont;
and Speyer all acted in much the same manner. So too did such financiers
as Harriman and Hill, although because both had long experience in railroading they paid closer attention to operating data than did the others.
No financier, not even Harriman who did build an abbreviated superstructure to oversee the Union Pacific and Southern Pacific, created a
structure comparable to the Pennsylvania to administer the systems they
financially controlled.l'"
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In their railroad reorganizations Morgan and the other financiers did
much more than merely appoint presidents and members of boards of
directors. They instituted financial and administrative reforms within the
systems they refinanced.':" On the financial side they lowered the fixed
charges on the bonded debt by converting bonds into preferred stock.
Common stock issues were reduced through exchanging four, five, or
more shares of old for one of new and even then assessing the stockholders
to provide new capital. In issuing new securities the amounts were based
on the earning power of a road as indicated by its operating ratio. Bonds
to be used for new capital equipment were to be expended in specified
amounts over a specified period of time. In most cases the bankers insisted
on setting up a voting trust which gave them the power to vote the majority of the stock for a period of normally five years or up to the time
when the preferred stock began to pay its 4 or 5 percent dividend regularly. This last provision was adopted as much to prevent speculators
from obtaining control of reorganized roads, as those companies became
once again financially viable, as it was to assure the bankers of a continuing
oversight of the road's finances.
In their administrative reorganizations the bankers adopted the centralized operating structure rather than the decentralized one used on the
Pennsylvania and the Burlington. In making this move they often had the
support of the more specialized operating nlanagers. The experience of
the Illinois Central indicates why both financiers and middle 'managers
favored the centralized structure.
In the mid- I 880s, the managers and investors of the Illinois Central who
went east to find funds to cover the costs of system-building, obtained
the support of a group of conservative and respected New York bankers
including August Belmont, Robert Goelet, Sidney Webster, and young
Edward H. Harriman.l?'' In 1887 these financiers appointed as president
Stuyvesant Fish, who had for the previous ten years worked in the road's
financial department, and they appointed Harriman to Fish's former position of vice president in charge of finance. The executive committee then
set up a subcommittee to outline a "plan adequate for conducting the
present and prospective business of the Company."!'? In the resulting discussions the financiers relied heavily on the operating men for suggestions.
The acting general manager favored a scheme of autonomous territorial
units similar to that of the Burlington.'!' The traffic manager, however,
argued strongly that he should have full control over all traffic activities of
all the lines incorporated into the system.'!" He wanted to report directly
to the president instead of to the general manager. By his plan, the president would coordinate and decide disagreements between traffic and
transportation departments. The executive 'who had worked under Fish
in the financial office wanted similar centralized control over the road's
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accounting, auditing, and purchasing officers, and strongly supported the
traffic manager's proposal. So the centralized structure was adopted.
The new organization thus concentrated all decisions regarding traffic,
transportation, and finance in Chicago.'!" The three major functional departments remained quite independent. Even their regional subdivisions
did not cover the same geographical areas. In addition, the central office
at Chicago housed the chief engineer who was in charge of new construction and acted as a staff engineer to the transportation department, and
the smaller legal, secretary's, and land offices, as well as the relief (employee benefits) department. Only the president residing in Chicago
coordinated all these activities. Since nearly all the board members lived
in New York and were involved in other tasks, they had little time to
review past operations or plan for future ones.
The New York financiers preferred this plan for several reasons. By
having fewer managers, administrative costs were reduced. By having all
the senior executives housed in one Chicago office, these managers were
able to consult with one another and to be easily reached by the New
York directors. Finally, the traffic department's autonomy permitted it
to adjust its schedules swiftly. to meet continuing rate changes. To many
managers, as well as to many bankers, these considerations outweighed
the advantages that Perkins had outlined for the decentralized structure
with its possibilities for increased managerial efficiency and better training.
By the beginning of the new century, nearly all American railroad
systems were using this type of internal organization structure. Those
roads that had adopted the Pennsylvania's decentralized form reverted,
usually during financial reorganizations, to the centralized form. These
first modern megacorps thus came to be administered by career managers
who used operating structures similar to those devised by McCallum and
Thomson in the I 850S, structures which were, in Perkins' phrase, "spread
... over the entire system." Because of the increased size these organizations had at least two levels of middle management between the division
superintendent and the president. Some roads even moved away from
the divisional form with its line and staff differentiation to the departmental one. Most, however, continued to use the line and staff device to
help assure effective coordination of movement of trains and traffic.
Other matters requiring coordination between the transportation, traffic,
and financial departments had to be decided by the president.

The bureaucratization of railroad administration
Top management of American railroads remained truncated. The
Pennsylvania had created a structure that permitted top n1anagers working
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as a group to evaluate, coordinate, and allocate resources for the system as
a whole. In the centralized form, however, no place existed in which such
executives, relieved of day-to-day functional operating activities, could
carry out these critically important activities. Top level evaluation as
well as coordination of middle management and the units they administered became the task of one man, the president.
The third top management function-the allocation of capital and
personnel-continued to be divided between the president, who by the
end of the century was almost always a career manager, and the financiers
on the board. Although Morgan and the other bankers hired an independent certified public accountant to provide an outside check on their
companies' financial and capital accounts, they made no comparable audit
of costs and operating statistics. Nor did the bankers allocate resources
systematically. There is some evidence that they asked for operating
budgets from their managers, but there is little indication that they used
capital budgets in planning and allocating funds.'!' Morgan and the others
often set broad limits on the amounts the managers could spend over an
extended time, but they did not develop careful capital appropriation
procedures, nor did they use financial forecasts in order to coordinate
capital needs and capital supply.'!" Until well into the twentieth century
capital allocations on these large railroad systems continued to be carried
out on an ad hoc, piecemeal way with the managers proposing and the
financiers disposing.
One reason that the railroads could afford such a truncated top management was that, by the first years of the twentieth century, they had
achieved control over competition. With the rounding out of these' large
systems and development of a community of interest, strategic planning
no, longer required close attention. At the same time, the process of ratemaking was being shared with the Interstate Commerce Commission,
which handled the negotiations between sets of shippers and the railroad.
Without competitive pressure there was less need for long-term planning
of future activities and careful evaluation and coordination of existing
ones.
As both pricing and investment decisions became relatively routinized,
railroad administration became increasingly bureaucratized. The tasks of
management at all levels concentrated almost wholly on the coordination
of traffic and trains. One result was that promotion in the managerial
hierarchy became based more on seniority than on talent.'!" Nearly all
managers remained functional specialists during their entire career. Few
reached the top of their departments before they were almost ready to
retire.
Such growing bureaucratization of railroad enterprises had little impact
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on the ability of the roads to move a massive volume of traffic with speed
and regularity, since required techniques for such movement had become
well systematized and routinized. It may, however, have made railroad top
management less flexible in meeting nonroutine situations such as the
unexpected and novel transportation demands created by the nation's
entry into World War I. It may, too, have made the roads ill-prepared to
respond to post-World War I competition when new forms of transportation based on the internal combustion engine challenged the railroads.
In this way, then, the basic structure of the large railroad enterprise
reflected the process of its growth. From the start, the technical needs of
providing fast, reliable, high-volume transportation required the services
of trained career managers who held at most only a small portion of the
stock in the companies in which they served. From the start, too, the
investors who provided the funds to build and expand the roads had
neither the training nor the information to participate in management
decisions, except those involving the allocation of funds generated by
the roads' operations and those requiring new capital. As the importance
of through traffic increased, and after the cartels failed to control competition for this traffic, the nlanagers were able to convince investors of the
need to build self-sustaining systems. In nearly all cases the career managers became responsible for the strategy of growth; but in order to
finance this growth they had to make alliances with specialized investment
bankers who had access to large amounts of capital. In return for their
support these bankers continued to have a sayar at least a veto on managers' plans involving the obtaining and allocation of capital.
The railroad systems thus became and remained the private business
enterprises that most closely exemplified financial capitalism in the United
States. No other enterprises required such large sums of outside capital.
On a few-the Pennsylvania is the best example-the managers were able
to control the board. On most, however, financiers outnumbered managers at the board meetings. In few other types of American business
enterprise did investment bankers and other financiers have such influence,
Yet even on the railroads the power of finance was a negative one.
Except in the promoting of communities of interest, bankers rarely defined strategic plans and were even less involved in operating matters.
Financiers may have had some say in the organization and management of
American railroads, but full-time, salaried, career managers had a great
deal more. The American railroad enterprise might more properly be
considered a variation of managerial capitalism than an unalloyed expression of financial capitalism.
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Completing the Infrastructure
Other transportation and conmtunication enterprises
As the first modern business enterprises, the railroads became the
administrative model for comparable enterprises when they appeared in
other forms of transportation as well as in the production and distribution
of goods. The railroads were highly visible; the American businessman
could easily see how they operated. Railroad managers, even at the lowest,
the division management level, were men of high status in their business
communities. These men often compared notes with friends and neighbors about the nature of their work. Of more importance, every businessman who produced or distributed goods in volume had to work closely
with railroad managers. In carrying out their own businesses they daily
observed the operations of the railroads.
No enterprises were more intimately related to the railroads than those
operating in other transportation and communication activities-that is,
in other parts of what economists term the infrastructure of a modern
advanced economy. In the United States the railroads were at the center
of a basic and fast growing transportation and communication infrastructure. Besides providing the rapid all-weather transportation so essential
to the emergence of modern processes of production and distribution of
goods, they provided the right-of-way for the telegraph and telephone
lines. Their coming also led to the formation of a modern postal system. In
addition, by the end of the century the railroads had come to operate
nearly all the country's domestic steamship lines. Finally, their stations
were central points ill the new urban traction systems.
Precisely because the other new forms of transportation and communication intensified the speed and volume of the flow of goods, passengers,
and messages, they too came to be operated through large modern business
enterprises. Like the railroads their operation called for careful administrative coordination provided by a hierarchy of full-time salaried managers.
A small number of steamship lines, where coordination was less necessary
188
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to efficient operation, remained the exception. In urban transportation,
the new electric-powered equipment was costly and technically complex
to operate and passenger traffic was dense, so a small number of large
managerial enterprises came to administer a city's. traction lines. In
communication the increased speed and volume of mail made possible by
the railroads led to the reorganization of the postal service. The far greater
speed and volume of the new electrical telegraphic communication
brought the telegraph network under the administration of a single
business enterprise, Western Union. That company's managerial hierarchy
was soon coordinating the flow of hundreds of thousands of messages
generated daily by thousands of operating units. And not long after the
invention of the telephone, a single enterprise, American Telephone and
Telegraph, built, operated, and coordinated the flow of long-distance
telephone calls. The operational requirements of the new technology in
communication and transportation thus brought, indeed demanded, the
creation of modern managerially operated business enterprises.
Nevertheless, neither American Telephone and Telegraph, Western
Union, the urban traction systems, nor the largest steamship lines ever
became as complex to manage as a railroad system. Although the two
communication enterprises were as large in terms of assets and employees
as a large railroad system, they were involved in handling only a single
kind of traffic. This was also true of the postal service that carried only
mail, and of the urban traction systems that moved only passengers. The
steamship lines handled a larger variety of goods, but the volume carried
and the number of transactions handled by the largest of the profitable
steamship lines were much smaller than those of a major railroad system.
Managers of the other forms of transportation and communication, therefore, often adopted the procedures of railroad management rather than
creating new ones of their own.

Transportation: steamship lines and urban traction systems

Stearn revolutionized ocean-going transportation and the new lines
became a significant part of the modern infrastructure, but of all the new
forms of transportation and communication, steamship lines had the least
impact on the development of modern business enterprise.
Steam power began to alter ocean-going transportation in the 1850S, at
almost exactly the same time the railroads were beginning to transform
overland transportation and the telegraph overland communication.' Before Samuel Cunard moved the terminus of his four ship lines from Boston
to New York in 1848, only a tiny number of steamships traveled the North
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Atlantic routes. In the following decade, Cunard, Edward A. Collins,
William Inman, and other entrepreneurs expanded service with improved
ships using iron hulls and screw propellers. In the early 1850S scheduled
steamship lines were operating from New York, Philadelphia, and New
Orleans to France and Germany as well as to Great Britain. At the same
time, steamships began to replace sailing vessels in the coastal trade.
The new steam driven ships with their iron hulls carried larger cargoes
and were faster and more regular than sailing packets. Whereas the
westbound trip of a sailing ship ranged from three weeks to three months,
with an average of thirty-five days, the steamship reduced the time to ten
days or two weeks. On the eastbound trips, where the prevailing winds
meant an average sailing voyage of about twenty-five days, the steamship
still far outpaced the fastest clipper. By the coming of the Civil War, the
steamship had taken over the best paying routes from the sailing packets.
After the war the steamship steadily replaced sailing ships on the lessused routes, where unscheduled tramps moved from port to port picking
up and discharging cargo.
The post-Civil War shipping enterprises on the most heavily traveled
routes grew to unprecedented size. John B. Hutchins, the historian of the
American maritime industries, has pointed out how the volume and cost
of operations affected the size and o~ganization of shipping enterprises:
To provide frequent freight sailings, large firms often found it necessary to use a
score or more of ships. It became important to reduce the port time of these costly
fleets as much as possible in order to increase earnings capacity. Office staffs for the
solicitation of passengers and freight, the quoting of rates, and the rapid collection
and distribution of mixed cargoes became essential. In order to contact shippers and
passengers and to ensure a steady supply of business it became even necessary to
establish inland offices and agencies and build up elaborate organizations at all ports
touched by the line. Advertising designed to differentiate the service of each line
and to build up good will became an important element in the economic arsenal. It
also became necessary to create shore staffs to handle the problems of repairing,
outfitting, provisioning, and otherwise operating the ships economically, and to
rationalize many other activities. Such matters, which were formerly handled by
the shipmaster, could no longer be cared for quickly and economically by them.P

To meet these many needs, British, German, Dutch, and French entrepreneurs, usually with subsidies from their governments, formed large
enterprises manned by salaried middle and. top managers.
American entrepreneurs and financiers, however, made little effort to
compete in the international ocean-going trades. The high costs of American ships and labor as well as the lack of subsidies prevented Americans
from seriously competing in the transatlantic and other ocean trades,"
Only seven American shipping enterprises operated in international trade
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at the beginning of the twentieth century. These lines relied primarily on
ships flying foreign colors. Of these seven, two were owned by industrial
firms-United Fruit and Anglo-American Oil (a subsidiary of Standard
Oil of New Jersey)-and a third by a railroad-the Chesapeake and
Ohio." None was the size of even a small railroad system.
In the American coastal, river, and lake trades that were reserved for
American shipping companies by congressional legislation, most lines by
19°° were owned and operated by railroad systems. System-building, as
the experience of the Pennsylvania and the Baltimore & Ohio indicated,
entailed the acquisition of connecting steamship lines to Europe and South
America as well as to other American ports. In most cases the roads
dropped their transocean enterprises but did continue to operate the
coastal ones." Thus in the northeast the New Haven was by 1900 operating much of the shipping along the 'New England coast. On the west
coast the Southern Pacific controlled and operated the Pacific Mail Line
established in the 1850S. It also owned a shipping line in the Gulf. The
Southern Railroad, the Central of Georgia, and the Atlantic Coast Line
all had their own ships operating in the Gulf and along the southeast
coast. As a prominent shipowner, Henry Mallory, wrote in 1903: "There
are but two independent lines doing business on the coast [south of New
York], the Mallory and Clyde lines. All others are owned by railroad
companies." Even those two independent lines were closely allied to major
railroad systems." In this way American shipping became closely integrated into the national railroad network.
Not surprisingly, the merger movement in shipping was only a pale
imitation of that which occurred in railroads and industry. There were
only two mergers of any note, one in the coastal trades and the other in
international shipping. Both were less than successful. In the coastal trades
Charles W. Morse, a Wall Street speculator, formed in 1906 a combination
of six independent lines operating on the east coast and in the West Indian
trade. These included the Mallory and Clyde lines, two lines serving
northern New England and the Maritime provinces, and two lines serving
the West Indies." The combination, however, lasted only a few months,
for Morse was forced into bankruptcy during the panic of 1907. In the
resulting reorganization the four lines operating in the coastal trades
south of New York to the West Indies were administered by the Mallorys.
That enterprise, the Atlantic, Gulf & West Indies Steamship Lines, made
little attempt to centralize the administration or to coordinate the activities
of these four operating units. Such an enterprise required only a handful
of middle and top managers; thus, the Mallorys and their associates who
owned the line continued to manage it.
Inspired by his successes in railroad consolidations, J. P. Morgan at-
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tempted a comparable merger in ocean-going shipping." In 1902 his firm
formed the International Mercantile Marine Company, capitalized at
$130 million. It soon owned 136 ships, or one-third of the dry cargo
vessels employed in the North Atlantic carrying trades. Although it
became the largest shipping enterprise in the world, at least thirty American railroad systems were larger in terms of assets and employees. Unlike
the railroad systems; it never was profitable. The new combination made
little attempt to centralize its administration, but remained a federation of
autonomous lines. Since it failed to benefit from any gains of administrative coordination, it rarely paid a dividend even on its preferred stock. In
19 1 4 it defaulted on its bonds. Financial reorganization and wartime
demands only temporarily revived .the enterprise. After World War I
it manage.d to limp alo~g until the depression, and finally ceased to exist as
an operatIng company In 1937.
Thus no successful giant shipping concern appeared in the United
States. The gains from administrative coordination were on a much
smaller scale in shipping than in railroading, and the services of career
middle and top managers were therefore much less needed. On the lines
that became parts of larger railroad systems, these functions were carried
out by the railroad managers." The few remaining independent lines, such
as the Grace Lines that shipped to South America and the Matson Lines
that served Hawaii, continued, like the Mallory Lines, to be operated by
their founders and their families. Modern managerial enterprises never
fully developed in American shipping. Nor did American shipping enterprise ever playa significant part in worldwide shipping or on the American business scene.
On the other hand, managerial enterprise became the dominant form
in the operationsof another quite different type of transportation-mass
transit in American cities. Here a new technology brought an amazingly
swift transformation in the structure of the industry and of the enterprises providing these services. The new technology, in turn, was a
response to the almost desperate need to find a substitute for the slow,
expensive horse-drawn streetcar.!" The first substitute was the cable car,
initially put into operation in San Francisco in 1873. Moved by steampowered cables, such cars moved faster and cost less per passenger mile
to operate than horse-drawn cars. But the cable car system was expensive
to install and to run, and difficult to operate except in a straight line
between two points. Although at least nine major American cities had
cable cars by 1890, such systems still made up only 6 percent of the street
railway mileage operated in the United, States in that year.'!
Electric power provided the solution. The electric streetcar system
was cheaper to install than cable car systems and almost as flexible to
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operate as the horse-drawn car. After the first system installed in Richmond, Virginia, in 1887 had proved itself, electric traction quickly replaced other modes of urban transportation. By 1890, 15 percent of urban
transit lines in the United States were already using electric-powered
streetcars and by 1902, 94 percent were. By then only 1 percent still
employed horses and another I percent cable cars. The remaining 4
percent was either steam-driven elevated roads or new electric-powered
subways.
The new technology brought an immediate organizational response.
Before the invention of the electric streetcar, ten to twenty different
transit lines operated horse-drawn cars in major American cities. These
enterprises were relatively small and required little in the way of experienced managers. They continued to be operated by their owners. Often
these lines competed in the traditional ways, along the same route. Only
in larger cities such as New York and Boston were several horse-drawn
car lines merged to create a unified transportation network for at least one
section of the city.
Electric traction brought consolidation and centralized administration
to urban transportation. The new equipment was costly, requiring the
installation of new track and repair and maintenance facilities, as well as
the purchase of more expensive cars. Operation was technically far more
complex. Since the cars moved at greater speed and could carry greater
loads, careful scheduling became essential. Faster, cheaper service in turn
led to a more rapid increase in passenger traffic and so further intensified
the need for careful administrative coordination. Both operational and
financial requirements thus caused mass transit in American cities to be
operated by a small number of large enterprises. In most cities, urban
transit was monopolized by a single enterprise.
The full-time salaried managers hired to administer these enterprises
established organizational structures and accounting and statistical controls. These they borrowed directly from the railroads. In Boston, for
example, the West End Street Railway Company in 1887 merged seven
out of the eight street railways in Boston to form a single transportation
network connecting the city with Brookline, Cambridge, and other suburbs. In the next year its promoter, Henry Whitney, began to install
electric power, and its general manager, Calvin Richards, set up a, line
and staff type of organization to supervise the eight operating divisions,
each headed by a division superinrendent.P Its staff offices included a
master mechanic's department to service the equipment, a roadmaster's
department to build and repair the lines, a purchasing office, and a legal
office. One office that differentiated this structure from that of the railroad was the department of inspection. Its function was to assist the
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general manager and the division superintendents in coordinating operations. This department trained and checked on the work of employees,
made studies of local traffic patterns, and adjusted schedules on the basis
of changing demands. At rush hours, departmental supervisors were
placed in charge of loading, unloading, and moving cars. As the largest
New York enterprise, the Metropolitan Street Railway Company, began
to shift from cable and horse to electric-powered cars in 1893, its senior
managers adopted a similar structure. The dominating systems in Philadelphia, Chicago, and other major cities soon followed suit.
At first the salaried managers of these traction companies had to share
top-level decisions with the entrepreneurs who created the consolidated
system. In the nation's largest cities, a small group of men who knew each
other personally-Peter A. B. Widener, William I. Elkins, William and
Henry Whitney, Thomas Fortune Ryan, and Charles T. Ycrkes-i-bccamc
specialists in negotiating mergers, in raising the needed funds, and in
making the political arrangements to transfer franchises to the new consolidations. In Boston, New York, Philadelphia, and Chicago, these
entrepreneurs were able to reduce fares so that 5 cents carried a passenger
to nearly all parts of the city. At the same time, they made huge fortunes
by skimming off the profits resulting from the technological and organizational innovations. But as the cost of construction and maintenance
increased, and as public pressure prevented the raising of the 5 cent fare,
these promoters sold out. They were replaced on the boards of directors
by investment bankers whose firms sold the bonds to finance expansion,
and by the representatives of the public commissions or municipal governments which increasingly took the responsibility for financing and
constructing the growing systems." By World War I, urban transportation was operated by salaried career managers who shared their decisions
about capital outlays and pricing with investment bankers and representatives of the public.
By the beginning of the twentieth century, therefore, the small personally owned transportation enterprise had all but disappeared. It continued to exist only in the livery, cab, and wagon businesses that still relied
on the horse for motive power. A very small number of steamship lines
not owned by the railroads remained entrepreneurial enterprises, that is,
their owners employed salaried middle managers, but the owners still
made top management decisions. The rest of American transportation
had become administratively coordinated by managerial hierarchies.
Fewer than forty giant railroad systems operated over 80 percent of
domestic rail and water interurban facilities. Within a city one or occasionally two or three managerial enterprises handled the movement of
passengers.
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Communication: the postal service, telegraph, and telephone
A communication revolution accompanied the revolution in transportation. The railroad permitted a rapid increase in the speed and
decrease in the cost of long-distance, written communication; while the
invention of the telegraph created a~ even greater transformation by
making possible almost instantaneous communication at great distances.
The railroad and the telegraph marched across the continent in unison.
As has been pointed out the -telegraph companies used the railroad for
their rights-of-way, and the railroad used the services of the telegraph to
coordinate the flow of trains and traffic. In fact, many of the first telegraph companies were subsidiaries of railroads, formed to carry out this
essential operating service. The second basic innovation in communication
technology, the telephone, was used at first only for local calls. However,
it too soon began to be used for long-distance communication. When it
did, it was administered through a national enterprise similar to that
operating the telegraph.
All three of the communications networks-postal, telegraph, and
telephone-came to be administered by career salaried managers. The
top managers in the postal services had to share their decisions with the
representatives of Congress. Those in the telegraph and telephone companies did so with the same type of investors, speculators, and investment
bankers who served on the boards of railroads. Indeed those names so
influential in American railroad history-Vanderbilt, Forbes, Gould, and
Morgan-all appeared in the building of the nation's new communication
networks.
The initial growth of railroads had a powerful impact on the United
States postal system. As the railroad network expanded, it increasingly
carried the long-distance mail. In 1847 railroads carried only 4.2 million
(or 10.8 percent) of the 38.9 million miles of mail moved by the federal
postal service. Steamboats accounted fOJ; another 3-~9 million miles (10.0
percent). Stagecoach and horseback riders carried the rest." By 1857
mail mileage had almost doubled to 74.9 million miles. Of these the railroad carried 24.3 million (or just under a third). The steamship's share
had only increased to 4.5 million (or 6 percent).
The increase in speed of mail and the improved regularity of its transportation helped to bring the sharpest reductions of rates in postal history.
In 185 I, first-class mail rates of 5 cents an ounce up to 300 miles carried,
and 10 cents beyond, were reduced to 3 cents up to 300 miles and 5 cents
up to 3,000 miles. Then in 1855 the rate became 3 cents an ounce up to
3,000 miles." Three years before that the Post Office made its first general

196 ]

Revolution in Transportation and Communication

use of postage stamps to facilitate mailing. The drop in rates and the
speed and certainty of transportation greatly facilitated long-distance
business communication. It also encouraged a much greater use of the
mails for personal correspondence as well as business correspondence.
It was this increase in volume and particularly speed that brought a
reorganization of the postal service. For the first thirty years of the nineteenth century, the Post Office Department had been administered as a
personal domain of two brothers, Albert and Phineas Bradley. During
the Jackson administration, Postmasters William T. Barry and Amos
Kendall reshaped the department's Washington headquarters by setting
up three divisions each supervised by an assistant postmaster general. 16
One was for finance, a second-a vital political post-handled the appointment and supervision of local postmasters, and a third supervised mail
contracts and contract performance. Until the changes in the 18 50S, three
assistant postmaster generals, assisted by a few clerks, made up the department's administrative staff. There were no middle level administrators
between Washington and the operating units, which by I 849 numbered
I 6,749 post offices. 17
In that year Selah R. Hobbie, one of the three assistant postmasters
appointed by Jackson, proposed reorganization. He pointed to the need to
set up new procedures and facilities to handle "the immense and intricate
business of intercommunication between 17,000 post offices," for "arrangements of this character our system has never possessed.":" In the
following year's annual report, Hobbie was more specific. He urged the
creation of a number of distribution centers from which mail for specified
regions could be collected, sorted, and then sent directly to its ultimate
destination.!" Such a reform involved setting up distribution centers at
post offices in larger towns and cities and appointing a set of managers to
administer them. It also required the formulation of systematic procedures to carry out "the complicated operation of opening the mail
[bags], resorting the letters, remailing them, with new post bills and
new entries on the accounts, and rewrapping, tying, and bagging it."
Hobbie further urged that such a distribution system be supplemented
by having the railroad companies use specialized mail cars where mail
could be sorted as it traveled.
The Congress provided funds to carry out Hobbie's proposals. By
1855 the Post Office had set up some fifty distribution units manned by
salaried middle managers and had carefully defined the detailed procedures and controls needed to coordinate the flow throughout the country.20 At the same time, the railroads increased their use of the specialized
mail car. As in the case of comparable arrangements devised by the
railroad to coordinate the flow of freight, these procedures took time to
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to manage their transcontinental network. By the end of 1866 they had all
but completed the organization that continued to operate the system until
well into the twentieth century. For administrative purposes they divided
the nation into four regional divisions-the Eastern, Southern, Central,
and Pacific-each headed by a general superintendent. These four senior
executives supervised a total of thirty-three divisions in the United States
and Canada, whose division superintendents, in turn, administered the
activities of 3,219 stations." The company's annual report for 1869
described the structure:
Each station is in charge of a Manager, who has control of his office, and is
accountable to the District Superintendent for the proper performance of his
duties and those of his subordinates. The District Superintendents are accountable
to the General Superintendents, and the latter to the Executive Committee. On the
first of every month each office forwards to the District Superintendent a report,
showing the number of messages sent and received, the gross receipts, the amounts
received on messages for each office with which business was done; the amounts
received at all other offices with which messages were exchanged; the amounts
received for or paid to other lines, and all expenditures in detail.

The general and the division superintendents had on their staff repair and
maintenance managers, auditors, and purchasing agents. In defining the
relationships between the functional and regional units, Western Union
relied on the same line and staff distinctions as those used for the railroads.
In addition, the company had as part of its corporate headquarters a large
legal staff, an "electrician" whose office appears to have had charge 'of
testing and development laboratories, and managers who .supervised two
factories that produced, according to the company's 1869 annual report,
"every variety of instruments required in the service."
The managers of the major territorial divisions were, as the report
pointed out, responsible not to a president but to an executive committee
of the board. This top committee was large, including the president, the
treasurer, and the three and later five vice presidents. The vice presidents
were, however, not operating executives, as they were on the Pennsylvania, but holders of large blocks of stock. Three-Hiram Sibley, Norwin
Green, and William Orton-had built the leading early companies. A
fourth, Alonzo Cornell, was the son of another pioneer, and the fifth was
a representative of the Vanderbilts, the largest outside investors. As many
of the committee members had spent their life in developing the industry,
they were able to speak with authority on operational as well as financial
matters. And although the company required some outside capital, especially in its initial growth, it was able to rely, much more than had the
railroads, on the retained earnings to finance expansion. Therefore the
financiers never became as prominent in top management decision making
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at Western Union as they did on many railroads. Nor in the early years
did full-time salaried managers dominate the board of Western Union as
they did on the Pennsylvania.
The existence of the national network of offices gave Western Union
a powerful competitive advantage. Because the building of telegraph
lines required relatively little capital, competitors appeared. They had
small chance of success, however, unless they created an operating network comparable to that of Western Union. It required a speculator with
the imagination and talent of Jay Gould to mount a serious competitive
challenge.
Gould developed such a threat by using the te~graph subsidiaries of
railroad companies under his control-subsidiaries that were operated by
Western Union under contracts signed in the 1850S and 1860s. 23 After
acquiring the Union 'Pacific, Gould canceled that road's contract with
Western Union. He then began to expand the railroad's telegraph subsidiary, the Atlantic & Pacific Telegraph Company, by making contracts
with the telegraph subsidiaries of the Baltimore & Ohio and other railroads. He enlarged' his system further by obtaining control of the International Ocean Telegraph Company with cable lines to Latin America.
By 1878 these '- moves were enough to frighten Western Union into
buying the Atlantic & Pacific at Gould's price. Gould sealed the bargain
by offering Vanderbilt, the largest stockholder in Western Union, a
controlling share in the Michigan Central if Vanderbilt persuaded the
Western Union board to purchase the Atlantic & Pacific.
The speculator's success only whetted his appetite further. During the
next year Gould formed the American Union Telegraph Company and
gave it the contracts for the telegraph subsidiaries of the roads he controlled in the southwest. He then renewed his alliance with the Baltimore
& Ohio, purchased a Canadian company, Dominion Telegraph, and
announced plans for 'building a new transatlantic cable. As the price of
Western Union stock once again plummeted under this new attack,
Gould began to buy. Soon he was his competitor's largest stockholder, In
this position he again convinced Western Union to purchase his American
Union at a properly inflated price. He then became the controlling member of Western Union's board.
After obtaining control Gould had little difficulty in successfully
staving off competition. The most serious threats came from the Baltimore
& Ohio's subsidiary, which under Garrett began to build a national system,
and from Postal Telegraph, an enterprise financed by George F. Baker
and john W. Mackay that provided the domestic pick-up and outlet for
Mackay's Commercial Cable Company. Gould obtained Garrett's system
in 1887 when the Baltimore & Ohio suffered a financial crisis. At the same
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Bell Company for a fixed royalty and retire from the telephone business.
A few months later National Bell was reorganized as the American Bell
Compan~ a~d refinanced to meet the clear demand for the new form of
commurucanon.
To, continue to grow, the Bell Company required in 1880 a large injection of capital, a long-term strategy, and a rational structure. William H.
Forbes, the son of John Murray Forbes, and other Boston capitalists, who
had been closely associated in railroad finance, provided the funds. At the
same time, Theodore N. Vail, who joined the company in May 1878,
defined the strategy and the structure. Vail, a telegraph operator who
joined the postal service in 1868, had already had a brilliant career. He
was so successful in improving operations and routing that by 1876, at
the age of thirty, he had become general superintendent of the United
States Rail Mail Service. This career manager then became to American
Bell what J. Edgar Thomson had been to the Pennsylvania Railroad.
In planning the company's strategy and in building its structure, Vail
focused on the still-to-be-created long-distance traffic." In the battle
with Western Union, he persuaded his colleagues to refuse the telegraph
companies' compromise offer to let the Bell interests have the patents if
Western Union was allowed to build and operate the long-distance lines.
Once the settlement was made, Vail had the company's technicians begin
developing the technology of long-distance voice transmission, while he
started to obtain the rights-of-way for the proposed long lines.
Vail always stressed the importance of legally protecting the existing
patents and, through research and development, generating new patents.
From the start, however, he insisted that an even more certain way to
dominate was to control the through traffic between local operating enterprises. In addition, Vail argued that American Bell must continue to
maintain and if possible expand its stock ownership in the major operating
companies that licensed its phone and switchboard equipment. When
such an operating company expanded its facilities, the .parent company's
investment should increase proportionately.
These policies, particularly the last, soon brought Vail into conflict
with the investors, their representatives on the board, and above all with
William H. Forbes, the president. 28 Vail, the professional manager, urged
rapid and continuing expansion. He emphasized the advantages of having
the Bell-sponsored companies the first to provide .telephone service in
an area. Forbes and other investors held back. The costs would reduce
dividends and threaten loss of control. Since profits on existing business
were satisfactory, why pay this price? Frustrated, Vail submitted a letter
of resignation in May 1885. After much discussion, F orbes and the board
members were able to get him to stay on as head of 'the new subsidiary,
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the American Telephone and Telegraph Company, formed to build and
operate the long lines. Two, years later, after completion of the nation's
first long-distance line from New York to Albany and Boston, Vail left
the company.
Vail's forecast proved correct. Despite the lengthy legal suits and
continuing research and development, the number of local, independent
companies grew, particularly after the basic Bell patents expired in the
1890s. The number of instruments in the hands of independent companies
rose from 30,000 in 1894 to 656,000 in 1899.29 It was only because of its
control of through traffic that American Bell was able to keep the new
companies from growing large. Finally, in 1902, Forbes and his associates
agreed that Bell-sponsored operating subsidiaries and the parent company
must expand their activities. In that year they authorized a consortium of
J. P. Morgan & Company, George F. Baker's First National Bank, the
Manhattan Trust, and the Old Colony Trust of Boston to market a block
of 50,000 shares at $7.7 million. Then in 1906 investment bankers following a proposal of Vail, who had returned to the board in 1902, embarked
on a major expansion program by selling $100 million of convertible
bonds in the next two years. Finally, early in 1907, Vail was made
president once again.
To operate his national enterprise, Vail quickly created an administrative structure based on legal changes instituted in 1900. By those changes
American Telephone and Telegraph, which had been formed to build
and operate the long lines, became the parent company for the system as
a whole. It held the company's patents, the stocks of local operating
companies, and those of Western Electric. The last, wholly owned by
AT&T, manufactured and installed the equipment used by its subsidiaries.
Vail first reshaped the boundaries of the operating subsidiaries, the Associated Companies as- they were called, so that they .more rationally met
current commercial needs. Then he set up the "central administration"
at American Telephone and Telegraph to provide common services and
evaluate and appraise operating performance, as well as to define policy
and determine long-term plans for the operating companies and the
enterprise as a whole." Central administration had, in turn, eight and then
ten regional divisions which supervised a number of local districts. This
structure, perfected by 1910, remained relatively unchanged until the
1970s.
In the creation of the nation's communication network, monopoly
rather than oligopoly became the pattern. The postal service, operated
by the central government since colonial times, remained a public monopoly. The enterprises operating the telegraph and the telephone became
privates ones. The speed and volume of messages made possible by the
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new electric technology forced the building of a carefully defined administrative organization, operated by salaried managers, to coordinate their
flow and to maintain and expand transmitting facilities. The first enterprise to ereate a national organization to handle through traffic obtained
an almost unassailable position. To achieve that position, however, required more careful planning in the building of the telephone system
than in the creating of the telegraph system, because through traffic for
the telephone was for many years only a technologieal potential.
Nevertheless, monopoly was not inevitable. Gould's speculative skills
helped to maintain the Western Union control and certainly Vail's strategie vision and organizationai talents were central to obtaining control
in the telephone field. In both companies career middle managers remained
responsible for administering the work of operating units and coordinating the day-ta-day flow of traffic through what were the world's largest
communication networks. Until the basic systems were built, financiers
had sorne say in top management decisions. Once the basic outline of the
system was completed, the communication enterprises became even more
managerial enterprises than the railroads. Their career managers came to
make ~early aIl long-term investment decisions as weIl as short-term
operatlng ones.

The organizational response

The organizational response to the new technologies in communication
was comparable to that in transportation. Both came to be operated
through modern business enterprises with career middle managers coordinating flows and top managers allocating resources. In the railroads,
in urban transit enterprises, and to a lesser extent in the telephone and
telegraph companies, top managers shared decisions concerning the raising
and spending of money with investment bankers or representatives of
their institutional investors. Owners continued to manage their enterprises only where administrative coordination was not essential for safe,
efficient movement of traffic-that is, in the operation of steamship lines
on the less-traveled routes and of horse-drawn vehicles carrying local
freight and passengers.
With these same exceptions, American transportation and communication companies no longer competed in the traditional manner. The operationai requirements of the new technologies had made obsolete the
competition between smaIl units that had no control over priees-priees
that were set by the market forces of supply and demande At the opening
of the new century, economists, businessmen, and politicians were grop-
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ing for a new theory of "natural monopoly," and for new methods of
public control over and regulation of those enterprises that were no
longer regulated by market mechanisms.
In the late nineteenth century, comparable business enterprises appeared
to provide light, power, and heat in American towns and cities. In most
urban areas, the generation and transmission of gas and electricity was carried out by a single privately owned enterprise operated by a full-time,
technically trained manager who shared investment and pricing decisions
with financiers and representatives of local public commissions or municipalities. 31 Such utilities were managed in much the same manner as urban
transportation companies.
In the second and third decades of the twentieth century, both urban
transit and urban power and light companies began to expand beyond
their original localities. System-building in electric power and electric
traction resembled, particularly in the 1920S, railroad system-building in
the last two decades of the nineteenth century.32 Investors, speculators,
and investment bankers played much the same types of roles. Yet even
when these local enterprises grew larger, they remained smaller and less
complex than the older railroad systems. They employed less capital and
fewer workers. Their operations involved only a single operating activity
-the generation and transmission of electricity-or, in the enlarged traction systems, the movement of passengers. The administration of the flow
of such traffic required less complicated statistical and accounting procedures and fewer administrative decisions than did coordinating traffic
movements on large railroad systems.
The railroad was, therefore, in every way the pioneer in modern business administration. The great railway systems were by the 1890S the
largest business' enterprises not only in the United States but also in the
world. As the century opened, each of more than thirty railroad systems
had a capitalization greater than any urban transit system, greater than any
power or light company, and greater than Western Union {and seventeen
had a capitalization greater than American Telephone and Telegraph).33
They employed more workers and carried out a greater number and
variety of operations.
No public enterprise, either, came close to the railroad in size and
complexity of operation. In the I890S a single railroad system managed
more men and handled more funds and transactions and used more capital
than the most complex of American governmental or military organizations. In 1891' the Pennsylvania Railroad employed over 110,000 workers.34 In the same year the total number of soldiers, sailors, and marines in
the United States armed services was 39,492. The Post Office, the largest
government office in terms of employees, had 95,440 workers in 1891, but
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the majority had jobs in one of the 64,000 post offices as payment for
political services rendered. The permanent managerial staff in that department was smaller than that of the major railroad systems. Two years later
when the expenditures of the federal government were $387.5 million and
its receipts $385.8 million, those of the Pennsylvania were $95.5 million
and $ 1 35. 1 million. That year the total gross national debt of $997 million
was only about $ 155 million more than the Pennsylvania's capitalization
of $842 million. In the United States, the railroad, not government or the
military, provided training in modern large-scale administration.
In Europe, on the other hand, the much larger military and governmental establishments were a source for the kind of administrative training
that became so essential to the operation of modern in~ustrial, urban, and
technologically advanced economies. In Europe, tao, the government
played a much larger role than it did in the United States in financing,
locating, and even operating the transportation and communication infrastructure. Except for Great Britain, the European nations gave their
railroads more support and direction than did the American government.
Even in Great Britain, the telegraph and telephone came under the ownership and operation of the central government. And aIl seafaring nations
except the United States subsidized their shipping lines. One clear difference between the rise of modern business enterprise, and with it the
rise of modern capitalism, in the United States and Europe was, therefore,
the role the cenrral government played in providing the transportation
and communication infrastructure and in furnishing modern administrative procedures. In Europe, public enterprise helped to lay the base for
the coming of modern mass production and mass distribution. In the
United States this base was designed, constructed, and operated almost
wholly by private enterprise. State and federal governments assisted in
its financing. Yet by 1900 probably no more than 20 percent of the capital
funds required to build the modern transportation and communications
systems-those based on steam and electrical power-came from public
sources.

PART

three
The Revolution in
Distribution and Production

The revolution in the processes of distribution and production rested in
large part on the new transportation and communication infrastructure.
Modern mass production and mass distribution depend on the speed,
volume, and regularity in the movement of goods and messages made
possible by the coming of the railroad, telegraph, and steamship. These
changes in production and distribution began as soon as steam and
electricity were used extensively in transportation and communication.
As the basic infrastructure came into being between the 18 50S and 1880s,
modern methods of mass production and distribution and the modern
business enterprises that managed them made their appearance.
In'distribution the railroad and telegraph were primarily responsible for
the coming of the modern mass marketer who purchased directly from the
growers, manufacturers, and processors of commodities and goods and
sold directIy to the retailers or final customers. In manufacturing the
railroad and the telegraph gave rise to mass production by encouraging
the concentration within a single establishment of aIl or nearly aIl the
processes involved in making of a product.
2°7
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This increase in the volume of output produced daily by a processing
unit and in the number of transactions handled daily by a distributing
unit permitted business enterprises to subdivide their activities into several
operating departments. Of even more significance, the new velocity of
output and flows encouraged the integration of several units into a single
enterprise. The managers of these new multiunit enterprises were able
to monitor the processes of production and distribution and to coordinate
the high speed, high volume flows through them more efficiently than if
the monitoring and coordination had been left to market mechanisms.
Changes in demand were only partly responsible for this sharp increase
in the volume of goods and the rate they flowed through the economy
and through the business enterprises that operated it. Expanding markets
were, of course, essential to maintaining mass production and mass distribution, and the United States had the fastest growing market of any
industrializing nation. During most of the nineteenth century, American
population, output, and incorne, the basic indicators of market expansion,
grew at a faster rate per decade than those of Western Europe and Japan.
Nevertheless the rates of growth did not rise markedly in the decades
when modern business enterprise first appeared in American production
and distribution. These decades, however, were those when the nation's
modern transportation and communication networks were being laid
down, and the procedures for their operations perfected, and when coal
became available in huge quantities for industrial power and heat. These
factors were, therefore, more directIy related to the timing of when
modern business enterprise appeared in commerce and industry than was
market demande
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Mass Distribution
The basic transfor111ation
Transformation in the size and activities of business enterprises came
most swiftly in distribution. In the 1840S the traditional rnerchantile firm,
operating much as it had for half a millenium, still marketed and distributed the nation's goods. Within a generation it was replaced in the sale of
agricultural commodities and consumer goods by modern forms of marketing enterprises. In the 18 50S and 1 860s the modern commodity dealer,
who purchased directly from the farmer and sold directly to the processor,
took over the marketing and distribution of agricultural products. In the
same' years the full-line, full-service wholesaler began to market most
standardized consumer goods. Then in the 1870S and 1880s the modern
mass retailer-the department store, the mail-order house,'and the chain
store-started to make inroads on the wholesaler's markets.
AlI these mass marketing enterprises had the same internaI administrative structure. Their buying and selling organizations, by using the railroads, the telegraph, the steamship, and improved postal services, coordinated the flow of agricultural crops and finished goods from a great
number of individual producers to an even larger number of individuaI
consumers. By means of such administrative coordination, the new mass
marketers reduced the number of transactions involved in the flow of
goods, increased the speed and regularity of that flow, and so lowered
costs and improved the productivity of the American distribution system.

The modern commodity dealer
The transformation began, as rnight be expected, in the nation's most
important business-the marke~ing of farm crops. It came most dramatically in the distribution of the two great crops, grain and cotton. The
railroad and telegraph not only accelerated the movement of those crops
2°9
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to market but also, of equal significance, made possible the rapid growth
of ancillary enterprises: grain elevators, cotton presses, warehouses, and,
most important of aIl, commodity exchanges. The exchanges, based on
new telegraphic communication, permitted cotton, grain, and other commodities to be bought and sold while they were still in transit and indeed
even before they were harvested. The standardizing and systematizing
of marketing procedures carried out by the exchanges transformed the
methods of financing and reduced the costs of the movement of American
crops.
The fundamental changes in marketing and financing came first in the
grain trade. Here they began as the railroad and telegraph moved across
the upper Mississippi Valley in the 18sos and opened up highly productive grain-growing areas. John G. Clark, in his history of the grain trade,
tells what happened:
Improvements in transportation and communications, particularly the railroads
and telegraph, effected a remarkable change in the marketing of grain. The telegraph put western markets in close touch with priee changes in eastern centers, and
the railroads facilitated delivery sa that a favorable priee change could be exploited.
As a result, larger purehases of grain were made in markets such as Chicago and
Buffalo. With the aid of telegraphic communication, a dealer in New York could
also purchase directly at the point of production. The degree of risk, though still
large, was lessened, and the long Hne of individuals making advances to other individuals farther along the line was reduced. More important, as the time required
for a shipment of grain to arrive at its destination was reduced, so too was the time
in which the purchaser was overextended by an advance. These improvements
beeame operative in a full sense only after the Civil War, and largely in regard to
the purehase of flour. Wheat [in 1860] still traveled the lake route to market. 1

Then with the coming of the fast-freight line and the through bill of lading, the railroads in the 1870S captured the wheat and other grain as weIl
as the flour trade from the lakes and canals. By 1876 five-sixths of the eastbound grain went by rai1. 2 By then the revolution in the shipping and
marketing of grain had been completed.
Central to this transformation was the building of storage facilities and
the formation of exchanges. The first grain elevator was constructed in
Buffalo in 1841.3 Steam power greatly speeded the process of unloading
and loading involved in the storage of grain. However, the demand for
such facilities had not yet appeared. A second elevator was not huilt until
1847, and only in the 18 50S did grain elevators hegin to he constructed in
any numbers. In that decade at Ieast fifteen were built in Chicago alone.
Over half of these were owned and operated by the recently opened
grain-carrying railroads, including the Galena and Chicago Union, the
Michigan Central, the Illinois Central, the Rock Island, and the Burling-
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ton. The elevators grew larger and adopted improved automatic equipment to increase the speed of loading. From the 1850S on, railroads and
grain dealers began to build elevators for storing the grain purchased direc~ly from the farmers along the lines of railroads in wheat-growing
reglons.
The new storage and shipment methods made necessary the standardized grading of wheat at the point of departure and storage. Wheat
could no longer be shipped "as it was in the I840S in separate units 'as
numerous as there were owners of grain."4 The high-volume sales required
impersonalized standards. Buyers were no longer able personally to check
every lot.
In the 1850S the need to standardize grading and the methods of weighing and inspection encouraged the establishment of grain exchanges. The
Chicago Board of Trade, established in 1848 on the pattern of the older
merchant exchanges of eastern and European cities, assumed this role in
the following decade, before it became incorporated in 1859.5 The Merchants Exchange of St. Louis took on the characteristics of a modern
grain exchange in 1854; that in Buffalo did so at about the same time. The
New Yorl{ Produce Exchange, formed in 1850, soon took over these activities for grain and other commodities; it was incorporated in 1862. The
Philadelphia Corn Exchange commenced its activities in 1854. In 186o the
Milwaukee and Kansas City Exchanges opened for business, and by the
1880s there were similar organizations in Toledo, Omaha, and Minneapolis.
These exchanges bcgan to develop cooperative efforts to standardize
grading, weighing, and other procedures on a national basis. Even before
the Civil War, the exchanges at the great collecting points in the west
were· beginning to force the eastern ones to adopt their systems of
weights. 6 It was not until 1874, however, that the New York Produce
Exchange agreed to accept the western system of grading and inspection as the national standard.
One reason the existing boards of trade and merchant exchanges took
on this new role was the emergence of "to arrive" contracts. Made practical by the telegraph and the assured delivery dates permitted by the raiIroad, this device quickly replaced the long-established "consignment"
contract. 7 Such a contract for future delivery specified the amount, quality, priee, and delivery date. It was paid for in cash. The new futures contract had many advantages. It permitted grain ta he shipped and delivered
at the moment when a manufacturer was ~eady to process it or when the
retailer was reacly to receive it. As there was less neecl to sell at a going
priee when the grain reached a commercial center, prices tended ta he
more stable.
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As important, the new procedures lowered the credit cost required to
move the crops. Because a shipment's priee was set in the contract and because the time of transit was short, involving little risk, shippers were able
to obtain short-term notes at low interest rates from local commercial
banks. No longer did the financing of the movement of the crops require
long and often risky negotiations between one commission merchant and
another.
The significance of this revolution in financing was enthusiastically, if
ungrammatically, noted in a report of the New York legislature in 1860:
While the railroad interest has been growing up, and extending aIl over our country,
a most important change has been wrought thereby, in distributing trade through
the whole year. Formerly aIl surplus productions of the western country were
purchased ... on the credit of large commission houses ... It was, though necessary,
always an uncertain mode of conducting business. The property must be held, and
so held on the credit of sorne parties. If the value rose, it was maintained; then
acceptances were met and aIl went weIl ... If the value fell ... then the commission
house failed, and often the ruin extended widely into the interior. AIl this is now
changed ... It is the substitution of cash for credit ... It is the practical working of
actual correct business, for the slow and uncertain working .of the oid system. It is a
great reforme It will never go back.

As the grading and inspection became standardized and as elevator and
storage receipts and through bills of lading became negotiable, the use of
"to arrive" contracts was quickly systematized into modern futures trading. 8 Immediately grain dealers began to use speculators' funds to finance
the movement of the crops. They did this by the technique of "hedging."
By this practice a grain buyer made four transactions in financing a single
shipment. For example, he obtained the funds to purchase, say in September, a lot of 5,000 bushels of wheat at $2 a bushel by selling a futures contract for December wheat for that amount at that priee. When he sold
his 5,000 bushels, a month or six weeks later, he used the proceeds from
the sale to purchase a futures contract for December wheat and so met his
obligations on the contract he had sold in September. In this way he eut
the cost of credit still more, for the many transactions handled by a dealer
usually balanced out the slight rise and fall in priee of futures during the
time he held them. The techniques of hedging thus permitted commadity
dealers to shift to speculators much of the cost of credit required in the
shipment of grain, already greatly reduced by the speed and regularity of
the new transportation and communication.
The procedures devised in the 1850S and 1 860s were fully institutionalized by the I870s. State regulation of grain elevators helped to standardize
more precisely the grading and methods of inspection, while elaborate
self-regulation of exchanges systematized and stabilized the high-volume
trading made possible by the railroad and telegraph. 9
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Commodity dealers saon replaced the traditional merchant in the American grain trade. The new firms bought directly from the farmer, took
title to shipments, and arranged for their transportation and delivery to
the processors. lO Such dealers as David Dows and Company, Jesse Hoyt
and Company, Yale Kneeland, and John B. Truesdale had offices at the
major grain centers, owned seats on the grain exchanges, and had their
own buyers in the grain-growing regions. They made use of brokers
who bought and sold on commission ta fill in or complete orders received
from processors and exporters. These new enterprises were able ta ship
a much larger volume of grain at a much lower cost than had traditional
merchants.
A similar revolution occurred in the marketing of cotton in the years
immediately after the Civil War. The complete dislocation of the cotton
trade during the war delayed, but only for a brief time, development of
procedures comparable ta those in the grain trade. Once the cotton trade
was reopened and the south's railroad and telegraph networks had been
rebuilt, the change came swiftly.
The impact in the early 1 870S of the new transportation and communication on the long-established factorage system for marketing cotton was
similar ta their impact on the grain trade in the late 1850S. In Harold D.
Woodman's words:
The railroad, through bills of lading, and improved cotton compresses were moving
cotton-buying into the interior, thereby undermining the old cotton factorage
systel11 . . . The telegraph, the transatlantic cable, and later the telephone put
111erchants in every market in almost instantaneous touch with one another. Cotton
priees in Liverpool and New York could be known in minutes not only in New
Orleans and Savannah, but, as the telegraph expanded inland along with the railroad, in hundreds of tiny interior markets. ll

Cotton dealers now hegan ta Buy directly from planters, small farmers,
and general storel{eepers. Buyers for New England and British mills (and
soon for local ones in the south) purchased their supplies from those
dealers who saon came ta have large buying networks throughout the
south. Cotton dealers, like grain dealers, supplemented their orders by
purchasing from brokers on the new cotton exchanges. As a result, the
cotton producers no longer needed the services of the cotton factor, particularly the seacoast factor, ta market their crops or ta provide essentiai
credit.
Exchanges came ta play the same raIe in the cotton trade as they did in
the marketing of grain. The first cotton exchange was formed in New
York less than a year after the formaI organization of the Liverpool Cotton Brokers Association in 1869. Another hegan operations in New Orleans in 187 1. 12 The exchanges immediately defined and standardized
classifications and grades of cotton and arranged for their inspection. They
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also standardized contracts and set up procedures to adjust and arbitrate
differences arising out of these contracts. Such standardization meant that
a purchaser could sell or a buyer obtain a specifie grade of cotton on a
through bill of lading that would carry the shipment from the railroad
station nearest the grower directly ta the purchaser's warehouse.
Finally the cotton exchanges expanded and regularized the new trade
in futures. Selling cotton "to arrive" had its beginnings in the 1850S when
it was done on a small scale, largely as a speculation. After the war, dealing in futures contracts became increasingly acceptable to conservative
businessmen, particularly after the new cotton exchanges systematized
and regulated transactions. As saon as the transatlantic cable was completed, the practice of hedging developed in precisely the same way for
precisely the same reason as it had on the grain exchanges. "Cotton purchased would be balanced by the sale of a futures contract and cotton sold,
by the purchase of a contract."1'3 The new procedures reduced the risk
and lessened the cost of financing the movement of the cotton crop just
as they had in the grain trade.
The coming of the exchanges and the increased speed and regularity
of transportation and communication brought to an end that long and
expensive chain of middlemen and advances that had run from Manchester
and Liverpool through the seacoast ports to the cotton plantations. The
cotton trade quickly became the province of dealers who, assisted by
brokers at the exchanges, purchased directly from planters and farmers
at rail heads and sold directly to textile mills and other manufacturers.
After the 1880s the trade became increasingly concentrated in the hands.
of a small number of dealers who had their own buyers and their own
presses and storage facilities in the cotton growing regions in the South
and their own selling offices in northern and European cities.
These enterprises moved cotton by telegraphic orders throughout aIl
parts of the ~orld. The resulting high-volume flow helped to reduce costs
of individual transactions and gave the larger firms a competitive advantage. By 192 l, twenty-four firms with sales of over 100,000 baIes annually handled 60 percent of the American cotton crop.14 One such firm,
Clayton & Company, established at the turn of the century, was by World
War 1 the largest cotton dealer in the world. The fundamental changes
in the marketing of the cotton crop came swiftly in the years immediately
following the Civil War, as the impact of the railroad, telegraph, cable,
and steamship was fully felt. Since then relatively few changes in the
marketing of cotton have occurred.
ln the post-Civil War years, other crops-corn, rye, oats, and barley
-were distributed and marketed by commodity dealers and brokers using commodity exchanges. 15 However, when commodities were processed
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by large mass producers, these manufacturers rather than the commodity
dealers tool{ over the marketing and distribution of the product. Such
developments occurred in the marketing of meat, tobacco, and imported
foodstuffs such as sugar and cacao. But where processing did not become
concentrated in the hands of a few mass producers, exchanges continued
to play a major roIe in a commodity sale and distribution. For exampIe,
the only imported foodstuff to have an exchange was coffee, requiring no
processing in the United States. It was shipped by dealers to wholesalers
and then to retailers in the same bags in which it was originally packed in
Brazil. 16 Where commodities were purchased from millions of farmers
and sold ta a sizable number of processors, then the coordination of the
flow of goods between the two became the function of specialized commodity dealers who used the commodity exchanges ta facilitate their
work.
Although the administrative networks these dealers created were often
worldwide in extent, they required only a few managers and a smail in~
vestment in capital facilities. Much of the buying, selling, storing, and
shipping was coordinated and controlled from a single, central office.
Nevertheless, such organizations made possible an even more effective exploitation of the existing railroad and telegraph systems. They helped to
reduce the number of transactions involved and the number of men needed
to distribute a given amount of commodities. They lowered the cost of
credit required in movement of crops and, finally, by improving information and scheduling they permitted a closer integration of supply with demand. In these ways the rise of the large commodity dealers contributed
to the efficiency and productivity in the marketing of basic American
commodities at a time when their export was still important to American
economic growth.

The wholesale jobber.
In somewhat different ways the new instruments of transportation and
communication transformed the distribution of manufactured consumer
goods as dramatically as they did the marketing of agricultural commodities. The wholesalers were the first to use the modern multiunit enterprise
to mass market manufactured and processed goods. The new speed, regularity, and dependahility of transportation and communication affected
the wholesaler in several ways. First, and most important of all, the merchant handling consumer goods became a jobber. He no longer sold on
commission. Like the grain and cotton dealer, ,he took title to the goods.
By the 1 870S nearly aIl wholesalers had hecome jobbers. Second, the joh-

216 ]

Revolution in Distribution and Production

ber moved west. No longer did the middlemen on the eastern seaboard
control the distribution of manufactured goods. Third, the new jobber
created large buying networks through which he purchased directIy
from manufacturers at home and abroad, and he built extensive marketing
organizations to sell to general stores in rural areas and specialized retailers
in the cities. No longer did the storekeepers of the south an~ west have to
make their semiannual treks to the eastern markets. The jobbers came to
them. Finally, the reduction in the chain of middlemen, and the increased
speed and regularity of transportation and communication, altered procedures of financing these trades.
This account of the impact of the new transportation on merchandizing
in the midwest by Lewis Atherton is just as true for the south:
The railroad's penetration of the region completely revolutionized the techniques
of wholesaling and ended the pioneer period of merchandizing in Mid-America. No
longer did the merchant buy the bulk of his supplies for the year at one time; no
longer was it necessary for him to visit the seaboard; no longer did he risk the loss of
his goods. The railroad brought the goods he now could order' as he needed; it
brought the traveling salesman to him, so it was possible for him to spend aIl his
time attending to business at honle; and the greater safety of rail transport relieved
him of the worries he had faced in the days of river transportation. Thus the railroad, as an improved means of transportation, ushered in the days of modern
merchandizing. 17

The wholesaler who supplied the country storekeeper benefited as much
from the coming of the railroad and the telegraph as did the storekeepers
themselves. Like the retailer, the wholesaler no longer needed to carry
such large inventories as in the prerailroad days. Nor did the wholesaler
have to worry about the high risks of losing shipments en route. He now
ordered directly from the manufacturers by telegraph and was fairly certain of delivery on a specified schedule. The increase in speed and regularity made it possible for the merchant to handle a greater volume of
goods. Expanded volume, in turn, reduced unit costs and promised higher
profits. By taking title to and reselling goods, the wholesaler was normally
able to oDtain a markup higher than the usual 20 to 5 percent commission.
At the same time, the increased volume of business assured the jobber of a
more certain cash flow and so reduced his credit needs. Thus commission
merchants who handled relatively standardized products became fulltime specialized jobbers.
Finally, the new arrangements pleased the manufacturers. They now
obtained cash for their products instead of waiting for payment for six
months to a year until the product was finally sold. Payment in cash substantially reduced the manufacturer's requirements for working capital
and therefore his dependence on the merchants who supplied it.
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Until the 1 850S wholesaling was concentrated on the eastern seaboard
and factors in the south and storekeepers in the west had to come east to
get their stock. As soon as the railroad and the telegraph provided close
and direct contact with sources of supply, the jobbers moved west. A
citizen of Cincinnati, writing in 1859, makes the point:
Within the last eight or ten years Cincinnati has been gaining a position as a
great centre of supply by wholesale, to country merchants of Ohio, Indiana, Illinois
and Kentucky, of their dry goods, groceries, hardware, boots and shoes, hats, drugs,
and fancy goods. In these various lines of business it is becoming very apparent to
purchasers that they can deal here to greater advantage than our eastern cities. The
effect of this has been to enlarge our sales to country merchants. For example-dry
goods, from $4,000,000, in 1840 to $10,000,000, in 1850, and to $25,000,000, at this
tÎme. There is a corresponding increase, also, in aIl other descriptions of business
which go to make up general sales to country merchants. 18

What was true for Cincinnati was also true for St. Louis and even more
so for Chicago. Chicago's rapid growth as a railroad terminus meant that
it hecame a distributing center for manufactured goods as weIl as a transmitter of wheat, meats, and other agricultural products. By 1866 Chicago
had fifty-nine jobbers with sales of over a million dollars, while Cincinnati and St. Louis had only fifteen apiece. 19 Nevertheless, the eastern
wholesale centers-New York, Philadelphia, and Baltimore-did not give
up the trade of the west without a struggle. They sent out a stream of
traveling salesmen and catalogues ta retailers in aIl parts of the old northwest. Throughout the 1 870S the largest dry goods wholesaler in Chicago,
Field, Leiter and Company (soon ta become Marshall Field & Company),
was more concerned with competition from New York than from other
Chicago wholesalers. 20
As the jobbers of New York and Chicago competed for the retail trade
of the midwest, those in St. Louis and Cincinnati, as weIl as in Louisville
and Baltimore, began to concentrate on the trade in the south.21 There
the Civil War, by ending the old plantation system and by turning slaves
into freedmen, brought a rapid growth of country stores. The country
store became, as it had long been in the midwest, the basic retail outlet.
Planters set up stores where freedmen, now tenants, could get their supplies. Former Union as well as Confederate soldiers established new stores
at rail crossings and country crossroads, often hecoming planters themselves. So tao did a number of Jewish peddlers who had replaced Yankee
ones selling in the rural south during the late forties and fifties. In fact,
the new stores, along with improved transportation and the rise of the
modern wholesaler to supply them, aIl but ended the peddler as an instrument of distribution in the United States.
By the late 1860s the full-line, full-service wholesaler had taken over
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the distribution of the traditional consumer goods-that is, dry goods (including clothing and upholstered furnishings), hardware (including cutlery, tools, and implements), drugs, and groceries (including fruit and
confectionary) .22 The jobber also became central in the marketing of
boots and shoes, saddlery and other leather products, tobacco, liquor,
jewelry, furs, watches, furniture, mill work and other wood products,
china and glassware, stationery, paint, oil, and varnish. During the second
half of the nineteenth century these enterprises continued to dominate
the distribution of consumer goods in the American economy.
Such wholesalers handled a much greater volume of business than did
any earlier middlemen. The sales of the largest importers in the 1840s,
such as Nathan Trotter of Philadelphia, rarely rose above a value of
$250,000 a year. And Trotter's staff consisted of only a son, two or three
clerks, and a porter. 23 By contrast, Alexander T. Stewart, the nation's
foremost dry goods distributor, had, by 1870, annuai sales reported at
$50 million (of which $8 million were retail). At that time his enterprise
employed 2,000 persons. 24 In 1864 H. B. Claflin and Company, Stewart's
leading New York competitor (and a wholesaler only) , was reported to
have sales of $72 million. 25 These figures do not come from internaI records and certainIy they grossIy exaggerated. Nevertheless, once the railroad and telegraph permitted the wholesaler to market in a broad geographical territory, the volume of sales which a single firm handled
jumped from an annuai value of tens and hundreds of thousands of dollars to tens of millions of dollars.
Data on wholesalers in cities other than New York suggest that as soon
as they reached out for the markets of the hinterland, they became as large
as any mercantile enterprises in history. For example, two years after
Marshall Field and his partner Levi Leiter joined Potter Palmer in 1865,
their sales, concentrated in dry goods, reached $9.1 million, of which
$r.5 million was retai!. Five years later they had risen to $17.2 million, of
which $3.1 million was retai!.26 By 1889 Field's sales were $31.0 million
($6.0 million retail), and by 1900 $36.4 million ($12.5 million retail).
Field's largest Chicago competitor, James V. Farrell and Company, had
a volume of sales close to Field's, with $7.1 million in 1867; $9.5 million in
1870; and $20 million in the early 1880s. Carson, Pirie and Scott; Charles
Gosage and Company; J. B. Shay; and Hamlin Hale and Company were
smaller dry goods houses but still of suhstantial size. In Philadelphia the
largest dry goods enterprise, Hood, Bonhright & Company, was close in
size to Field's and Farrell's. The great hardware houses of Hibbard,
Spencer and Bartlett of Chicago, and Simmons and Company of St. Louis
were not far behind. 27 McKesson & Robbins, Schieffelin Brothers & Com-
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pany, and other large drug wholesalers in N~w York and Chicago grew
quickly to comparable size and expanded at a comparable rate.
To handle such an unprecedented volume of trade the new enterprises
had to build and staff managerial organizations. The new large wholesale
houses, operating in quite different trades, came to be structured along
much the same lines. 28
Central to the success of the large wholesale jobbing enterprise was its
sales force. Salesmell were the firm's primary competitive weapon and its
basic source of marl{eting information. Wholesalers in New York and
Philadelphia had first used "drummers" in the late forties to solicit trade
of the country merchants when the storekeepers appeared in town. 2D
Then, in the years after the Civil War, traveling salesmen began to swarm
through the land.'30 They became familiar figures in rural America and
the nation's folklore.
These salesmen went "by the cars" to the towns and villages on the
railroads and then by horse and buggy to the smallest and most distant of
country stores. They appeared at these stores at different times of the year
and marketed their goods in different ways, depending on the lines they
handled. The dry goods representatives sold largely by sample, spending
much of their lives unpacking and packing trunks. The hardware and
implement men relied, as did those selling groceries and drugs, more on
catalogues.
Besicles taking orders and drumming up new trade, the saleslnen provided a constant flow of information back to their headquarters. They
reported on changing dernand, items particularly desired, the general
economic conditions of different sections, and, above aIl, the credit ratings
of local storeke'epers and merchants. The salesmen also assisted the storekeepers in keeping a stable inventory, in improving their accounting, and
even in enhancing their rnerchandise displays.
Normally the salesrnen were rnonitored, evaluated, and directed by a
general sales manager and his staff. If the enterprise was a particularly
large one, there were assistant sales managers for different regions. The
general sales department included a small advertising office, which prepared the firm's catalogues, sent regularly to custorners, and arranged for
sorne, though not extensive, advertising in local newspapers.
As essential to the success of the full-line wholesaler as a wide-ranging
and aggressive sales force was its purchasing organization. It had two
parts. One was the network of buying offices. The other, and more important, included the buyers who actually purchased the goods and who
usually worked in the home office. Marshall Field, for example, after establishing offices in New York and other eastern cities, set up in 1871 an
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office in Manchester and, in the next year, one in Paris.31 These overseas
offices, in turn, kept in close touch with French and German agents who
usually bought on commission. A. T. Stewart had an even larger overseas
network. According to its historian, that house had by 1873 "branch purchasing offices in every important textile and apparel center in the British
Isles and on the Continent."32 Other wholesalers had similar though less
extensive buying organizations.
The buyers quickly became the most important executives in the new
jobbing houses. Each buyer and his assistants handled the purchases for
one major product line. They determined the specifications of the goods
they purchased, usually set the priee to be paid as weIl as the selling price,
and determined the volume of purchases. The buyers used the overseas
purchasing organization and bought directly from manufacturers or
manufacturers' agents at home. W orking under the supervision of the
general merchandising manager, each buyer was the senior executive of
a sizable product department. In nearly aIl cases the buyers were managers
who made a career of their specialty.
Because the requirements of each Hne were sa different, buyers were
given a great deal of autonomy. At Marshall Field's each department, in
the words of that firm's historian, Robert W. Twyman, "was run as
though it were an independent business firme The department head was a
merchant, completely and independently responsible for the results within
his own separate department or 'store.' "S3 He purchased, priced, and advertised as he saw fit, and received a contracted for percent of the profits
that his department produced. The buyers also had responsibility for developing private brands. Sometimes they did this by hecoming exclusive
distributors of one manufacturer's output. At other times they arranged
for manufacturers to produce exclusively to their specifications. At still
other times they did the branding and packaging at their own warehouses.
The general merchandising manager who had supervision over the several
buying departments also watched over the warehousing operations whicll
often involved unpacking and repacking, as weIl as labeling, branding,'
and special packaging. He kept an eye too on any manufacturing activitics that the firm had acquired.
Large wholesalers came to do sorne manufacturing, but such efforts
were never extensive. The large dry goods jobbers often' hired their own
needle workers to make standard items such as underwear, shirts, collars,
cuffs, suspenders, furs, and tipholstering for furniture. More often, however, this work was contracted out.34 Except for A. T. Stewart, very few
dry goods wholesalers owned mills or factories and Stewart's ventures
into manufacturing proved unsuccessful. The hardware wholesalers,
while developing their own brands, nearly always had independent man-
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ufacturers rnake the produc~.35 In drugs, sorne of the rnixing of cornpounds was done b)T the wholesaler, but the compounds were processed
by a manufacturer. In the late twentieth century, these large marketing
enterprises still concentrate almost entirely on their basic function of merchandising.
The managers in the operating departments had the responsibility for
the physical movement of goods from the supplier to the consumer, and
for the flow of cash the other way.36 Th,e magnitude of this task is suggested by the fact that by the 1890S an individual hardware jobbing firm
handled 6,000 items purchased from weIl over 1,000 firms and sold to
many nlore customers. The traffic department concentrated on scheduling
the shipments from the suppliers to company ~arehouses and then to the
retailers. Often it made arrangements with the railroads to ship goods directly from the manufacturer to the customer. Managers in the traffic
department bargained constantly with railroads to get the lowest possible
rates and classifications for their goods and rebates for themselves and
their customers. The traffic department had its own shipping office which
handled the actual details of the movement of goods. Both shipping and
traffic units worked closely with an order department responsible for seeing that the orders were properly filled.
Another functional department, credit and collections, played a critical role in determining the business success of the new wholesalers. Very
short-term and tightly controlled credit greatly reduced credit costs. The
standard terms in the dry goods, hardware, and drug trades were twenty
days net with a 1 or 2 percent discount for cash paid in ten days, and some\vhat longer terms for slower moving items. 37 Competition, however,
often forced the granting of credit extension for more than twenty days.
Marshall Field, for example, ,vas particularly generous in extending credit
to retailers who were just getting started. Credit extension clearly had its
dangers. Unless carried out ,vith care it could jeopardize the maintenance
of high cash flow which was 50 essential to a wholesaler's success. In
granting such extensions, wholesalers relied on information from their
own sales force and from credit agencies which had by the end of the
Civil War become an integral part of American marketing and distribution.
In fact, the needs of the wholesaIers supplied a major reason for the
rapid growth of this new type of service enterprise. 38 The Mercantile
Agency, the first of the credit reporting .firms, was formed by a New
York dry goods jobber, Lewis Tappan. Founded in 1841, it hegan to expand its activities outside of the N ew York and New England area in the
1850s. In that decade a second firm, the Bradstreet Agency, began operations. By 1870, the oIder agency, which had been taken over by R. G.
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Dun, had set up twenty-eight branch offices in the nation's major commercial centers. By the end of the decade it had added forty-one more.
Bradstreet followed suit, though on a somewhat smaller scale. As)was so
often to he the case, the first two enterprises to create a branch office network in a business continued to dominate it. By the I870S these two enterprises were doing an enormous volume of business. Dun's agency then
employed over 10,000 reporters or investigators and received daily sorne
5,000 requests for information. The most successful competitors of the
two giants (who later combined to form Dun & Bradstreet) were agencies that reported on specialized trades including dry goods, hardware,
furniture, stationery, and jewelry. Marshall Field, for example, relied on
two specialists in the dry goods field-Barlow and Company, and Huart,
Garlocl{ and Company-as weIl as on Dun and on Bradstreet.
At Marshall Field's the granting of credit was of such importance that
it became an almost full-time responsibility for one partner, Levi Leiter.
Leiter's abilities in this field made it possible for the enterprise to carry out
nlost of its huge business on a cash basis. "With their carefully selected
customers discounting their bills as regularly as a group of faithful employees punçhing a time clock, the two partners had little capital tied up
in delinquent accounts, knew with reasonabIe certainty how much money
was coming in each month, and were subsequently able t~ maintain an
unsurpassed reputation themselves for prompt payment."39 The resulting
steady cash flow reduced the cost of credit per unit of merchandise obtained to a new low.
Managers in the credit and collection department worked closely with
those in the accounting department. Both provided information essential
to the overall management of the enterprise. The data kept by the accounting department included a record of aIl financial transactions and the receipts and expenditures of aIl funds. The several buying offices handling
the different lines, and the functional departments, each had their own
set of accounts. Although the number of entries was far greater than those
in accounts of commission merchants in the 1 840s, the method of doubleentry bookkeeping remained much the same. In addition to departmental
journals recording the transactions, and ledgers showing the acèounts of
each supplier, customer, or shipper, there was the generalledger that gave
nlonthly summaries of each office and department and of the enterprise
as a whole. 40 Since the financial transactions were straightfofward and of
much the same nature, the new mass marketers had less need than the railroads to develop complex procedures to record them and then to collect,
collate, and analyze the resulting accounts. The wholesalers, therefore,
had smaII~r accounting departments than did the railroads and Iess ex-
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tensive internai auditing. As their capital investment was very smail in
relation to their total business, they were not pressed to consider depreciation and other matters of capital accounting.
In evaluating the performance of their operating managers, the senior
executives used two types of information generated by the accounting
department. One, somewhat comparable to that used by the raiIroads, was
gross margins (income from sales minus cost of goods) to net sales. The
other and more important was the rate of inventory turnover or "stockturn," as the wholesalers termed it. This they defined as the number of
times stock on hand was soId and replaced within a specified time period,
usually ann~ally.41 Stock-turn was, indeed, an effective measure of the
efficiency of a distributing enterprise, for the higher the stock-turn with
the same working force and equiplnent, the lower the unit cost and the
higher the output per worker and per facility.
Significantly the concept of stock-turn only appeared in American
marl{eting after the coming of the railroad had permitted the rise of the
modern wholesaler. 1 know of no example of a prerailroad merchant using
that terme On the other hand, by 1870 Marshall Field's most repeated adnl0nition to his managers was to keep "one's stocks 'turning' rapidly."42
And he constantly urged the retailers to whom he sold to concentrate on
the same goal.
By this criterion Marshall Field's company performed weil. In 1878,
the first year for which information exists, the average stock-turn in
Field's wholesale operation was 5.9 and was kept about 5, except for one
year, until 1883.43 This record was excellent even by twentieth century
standards. As the figures suggest, once a distributing network such as
Field's was perfected, further increases in stock-turn and productivity
were difficult to achieve. The quantum jump in the volume handled and
productivity achieved by a single firm came at the moment when the
railroad and telegraph made possible the fise of modern business enterprise in American marketing and distribution.
Many of the organizations the wholesalers created in the I860s and
1870S continued on beyond the life of their founders. With sorne notable
exceptions, such as the firm of A. T. Stewart, most lasted into the twentieth century.44 After 188o, however, wholesalers began to be challenged
by and then even to succumb to two brand new and very different types
of enterprises. One was the mass retailer who purchased from the manufacturer and who sold directIy to the final consumer. The other was the
manufacturer who began to build his own wholesale marketing and distributing network as weil as his own extended purchasing organization.
Both proved successful competitors because they internalized the activi-
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ties of the wholesaler and so extended the administrative coordination of
the flow of goods from the manufacturer or processor directly to the ultimate consumer.

The 111ass retai/er

The wholesalers' dominance in American distribution peaked in the
early 1880s. Although the total number of wholesalers continued to grow,
their market share fell Off. 45 According to Harold Barger's estimates, $2.4
billion worth of goods went to retailers by way of wholesalers in 1879,
and $1.0 billion went directly from manufacturers and processors to retailers. 46 Much of the latter were goods or produce grown or made locally
for local markets. Between 1869 and 1879 the ratio between direct sales
and sales via the wholesaler rose from 1: 2.1 1 to 1: 2.40. And after that date
the ratio declined regularly for the ten-year intervals on which Barger
made estimates. In 1889 it had declined slightly to 1:2.33; by 1899 to
1: 2. 15; by 1909 to 1: 1.90; and by 1929 ta 1: 1.16. This reduction in the
ratio came more from an increase in sales by mass retailers and large integrated mass producers than it did from sales by local producers selling to
local consumers.
Mass retailers began to replace wholesalers as soon as they were able
to exploit a market as large as that covered by the wholesalers. By building
comparable purchasing organizations they could buy directly from the
manufacturers and develop as high a volume of sales and an even higher
stock-turn than had the jobbers. Their administrative networks were more
effective because they were in direct contact with the customers and because they reduced market transactions by eliminating one major set of
middlemen.
The first of the mass retailers, the department stores, had their beginnings in the 1860s and 1870s. They saId to the growing urban market in
the largest American cities. The mail-order houses which appeared in the
1870S to serve the rural markets did not reach full flower until the end of
the century. And the chains that moved into the smaller cities and towns
and into the suburbs of larger metropolitan areas hegan to expand in size
and numbers only after 1900.
The policies, practices, and administrative organization of these three
types of retailers aIl had much in common and were often directIy derived from those of the wholesale jobber. Like the jobber, their basic objective was to assure profits by maintaining a high velocity of stock-turn;
and they did so by extending the administrative network so that they coordinated the flow of goods from suppliers to the ultimate consumers.
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The depart111ent store. Modern department stores appeared almost simultaneously in many Ameriean cities, growing most profusely in New York
City-the largest urban market in the nation. In aIl cities they evolved
from much the same sort of background, carried on mueh the same strategies of expansion, and adopted much the same type of internaI operating
policies and administrative procedures.
Many of the first major department stores in New York and Chicago
began as less profitable and smaller adjunets to a wholesaling establishment. During the 1870S Marshall Field's palatial retail store accounted for
only 15 percent of Field's total sales and about 5 percent of its profits. The
same was reportedly true of Stewart's jn New York. Throughout his Iifetime Alexander Stewart concentrated on his wholesale aetivities. As late
as 1876 his firm built a branch wholesaling establishment in Chicago. In
Philadelphia John Wanamaker, after developing a highly successful retail
store, considered wholesaling at Ieast as promising. Wanamaker purchased Rood, Bonbright & Company, the Iargest wholesaler in that eity
and two other wholesale dry goods houses. 47 Nevertheless, after the 1880s
retailing beeame more profitable than wholesaling: Stewart's venture in
Chicago failed; retailing remained the center of Wanamaker's activities;
and retailing beeame increasingly important to the prosperity and profits
of Marshall Field.
The department store appeared when an establishment which retailed
dry goods or clothing began ta add new lines such as furniture, jewelry,
and gIassware. 48 Alexander T. Stewart built the first large dry goods retail store in 1846-'the famous Marble Dry Goods Palace. Although he
may have added a few lines, until 1862 the Palace remained essentially a
store for seIling cloth, thread, sheetings, ribbons, and other dry goods.
Then when Stewart constructed a stilliarger establishment up Broadway
between 9th and Ioth Streets, he added other lines and became a fullfIedged department store. While Stewart's business did not survive many
years after his death in 1876, most of his imitators are still in operation
over a century later. Arnold Constable built its Marble House in 1857
and a larger department store in 1877. In 1858 Lord & Taylor was completing "a new and elegant marble structure," and in 1872 it too moved
further uptown above 20th Street and built a still more massive building
ta house a department store. Rowland Maey began as a retailer of faney
dry goods in New York in 1858 and expanded during the 1860s by taking
over adjacent stores and adding new lines. Maey's had become a department store before 1 870.
Macy's represents a second department store lineage, those that grew
out of small retail clothing or dry goods enterprises rather than from large
wholesaling establishments. Others to grow in this manner included
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Bloomingdale's, which became a full department store in the late 1870s,
and Abraham & Straus, which began to do a thriving business in Brooklyn
after 1883 when the completion of the Brooklyn Bridge gave that
borough direct access to Manhattan. Still other New York department
stores to open in this period included B. Altman & Company (its large
store was built in 1876), Best & Company (store built in 1879), and Stern
Brothers (store in 1878). AlI of these survived into the second half of the
twentieth century. Two that did not were John A. Hearn and Sons, and
Bowen, McNamee & Company.49 ln a very short time-Iess than two
decades-the largest department store complex in the world had been
created in New York City. The stores founded in the 1860s and 1870S account for almost half of the leading department stores in New York a
century' later. Most of the others-Peck & Peck, Henry Bendel, Bonwit
Teller, Franklin· Simon, Bergdorf Goodman, Lane Bryant, and two
branches of out-of-state stores, Wanamaker's and Gimbel's-were in operation by the first decade of the twentieth century.
The swift growth of the department store in the years immediately
following the Civil War came first in New York precisely because it had
become the largest concentrated urban market in the nation and one of the
greatest in the world. In 1870 the population of New York (including
Brooklyn) was 1,338,000, as compared to 674,000 for Philadelphia,
25 1,000 for Boston, and 299,000 for Chicago. 5o In these and other American cities, the timing of the coming of the department stores and the number established correlated closely to the growth of the city.51 ln Philadelphia, dry goods merchants Strawbridge & Clothier, and a men's
clothing retailer, John Wanamaker, opened department stores in the years
immediately after the Civil War, as did Jordan Marsh and R. H. White in
Boston. At this same time Carson, Pirie, Scott & Company and the Mandel
Brothers began to compete with i\1arshall Field in Chicago. In the late
1870S Hutzler's began operations in Baltimore and Woodward and Lothrop in Washington. In 1879 E. J. Lehman opened The Fair in Chicago
which, with San Francisco's Emporium, was among the few major department stores that did not come out of the dry goods and clothing
trades. In the 1 870S ,and the early 1880s J. L. Hudson had its start in Detroit,- F. & R. Lazarus in Columbus, and John Shillito in Cincinnati. In
1887 Adam Gimbel, who had built a Palace of Trade in the 1870S in Vincennes, Indiana, began his move to more profitable territory by building a
similar store in Milwaukee, then in 1894 in Philadelphia, and finally in
19°8 in New York. The Emporium and 1. Magnum came to San Francisco, and the J. W. Robinson & Company to Los Angeles in the 1890s.
The first decade of the twentieth century saw the opening of Bullock's in
Los Angeles, Rich's in Atlanta, and Nieman-Marcus in Houston. In
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nearly every large city, and indeed in many smaller ones, the story was
then much the sarne as New York. The first corners rarely faded away,
but as the city grew, room was available for newcomers.
These establishments, which became department stores by adding new
lines to their original ones, continued to grow by putting in still more
lines and expanding the volume of existing ones. Their offerings remained,
however, largely in clothing, dry goods, and household goods. Those
that continued as wholesale houses moved more slowly into new lines
than those that grew out of small retail shops. Thus Marshall Field, Chicago's largest mass retailer, carried only dry goods and ladies' clothing
until 1872, when the firm added furs, men's clothing, carpets and rugs,
and upholstered goods. 52 No more lines were added until 1889 when the
able and innovative Harry Selfridge took charge of the enterprise's retail
operations. On the other hand, Macy's was carrying, by 1869, aIl the
lines that Field came to handle (except men's clothing), and also furniture, silverware, parasols and umbrelIas, jewelry, hats, shoes, and toys. By
1877 books and stationery, china, glassware, crockery, flowers and
feathers, and men's clothing had been added. 53 These were much the same
lines of goods that came to be carried by the new departmenr stores in
New Yorl{ and other American cities. Thus, in addition ta seIIing directly
to the ultimate consumer, the department store also differed from the
whoiesaier in carrying a much wider variety of offerings.
The internaI policies, like the external strategies, were much the same
from store to store. 54 They were aimed at maintaining the high volume,
high turnover flow of business by seIling at low 'prices and low margins.
Profits were to be made on volume, not markup. AlI adopted a "one price"
policy. This was, of course, the only feasible policy for an enterprise
making thousands of sales by hundreds of sales people. Most foilowed
the policy of accurate descriptions of goods advertised with money-back
guarantees if the customer was dissatisfied. Sorne, like Macy's, for many
years had no charge accounts at aIl. Others billed monthly, occasionally
giving discounts for cash. With large and regular incoming cash flows,
they bought, as did the wholesalers, on a cash basis. As they had less incentive to give credit to their customers than did the wholesalers, they
probably had lower credit costs. Above aIl, the mass retailers concentrated on maintaining a high level of stock-turn. This they did by marking
down slow-moving lines, by extensive local advertising, and by creating a
clearly defined management structure.
Because they sold directly ta the final consumer, the department stores
spent more thought and more money on advertising than did the largest
wholesalers. This need encouraged the growth of still another anciIlary
distribution institution, the advertising agency. Such agencies, which had
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their initial growth in the 1850S, concentrated, until the 1880s, on local
rather rhan national advertising. They purchased advertising space and
prepared copy for local newspapers and periodicals. They relied heavily
on the patronage of the mass retailers. For example, the John Wanamaker
account heiped to give N. W. Ayer & Son its start in hecoming one of the
country's leading advertising agencies. 55
The internaI organization of a deparrment store differed from rhar of a
large wholesaler only in its selling acrivities. Because sales were made on
the store's premises rather than through traveling salesmen, buyers had
an even larger role than they did in the wholesale houses. They not only
controlled the buying of different lines-that is, setting price and amounts
and specifications of the goods they handled-but also had direct charge
of the sales personnel who marketed their lines over the COllnter. They
set up the displays and supervised the writing of advertising copy. Other
operating divisions did little more than maintain the building; supervise
employees, such as floorwalkers and janitors, who were not directly' involved in selling; handie the delivery to customers' homes; process the
advertising; and keep the accounts. Many of the new retail enterprises
became, in the words of Edward A. Filene, little more than "a holding
company for its departments."56 Others, like Macy's, gave the store superintendents more authority. They were responsible for the employment of
store personnel, for receiving and marking goods, and for returns and
adjustments.
Yet even at Macy's, as its historian Ralph Hower points out, the purpose of the central organization was "to permit the department heads
[buyers] to concentrate upon buying and selling of goodS."57 These department store buyers had, as did buyers in the wholesale houses, full responsihility for the performance of their departments. SA "they generally
arrogated to themselves complete command within their own bailiwicks
and acknowledged no authority except the proprietor's."58 At Macy's too,
sorne of the newer departments-silver, china and glass, and shoes-were
leased out. Indeed the lessee of the first two departments, L. Straus &
Sons, wholesalers in china and glassware, handled similar departments at
Wanamaker's, R. H. White's, Woodward & Lothrop's, Abraham &
Straus's, and J. H. Walker's in Chicago. (They would become by the
late 1880s senior partners at Macy's and in 1896 its sole owners.)5!l At
Marshall Field's the buyers in the retail store differed from the heads of
the wholesale departments because rhey were on srraight salary rarher
than receiving a percentage of profit in addition to a small salary, and they
had full responsibility over the sales force. GO
For the stores which evolved, as did Field's, from wholesaling establishments, retail buyers bought through the wholesale organization.
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Others like Macy's, with n'o wholesaling organization, built up comparable, though smaller buying networl{s with agencies abroad. 61 Again, as in
the case of the wholesaler, the department stores often came ta manufacture a portion of the clothing, upholstering, and other needlework
products they sald, but they rarely toole over the control and management of any other types of shops or factories.
The primary test of performance for the department store was exactly
the same as it was for the wholesaler. Besides the ratio of gross margins to
sales, stocI{-turn was a basic criterian. Monthly departmental stock-turn
figures were compared ta those of other lines and to those of the same
departments for past months and years. By this test of the velocity of the
flow, Field's retail stocl{-turn began ta rise to about 5 in the Iate 18705 and
1880s. It feII ta somewhat beIow 5 in the latter part of the decade and then
rose and remained above 5 during most of the twentieth century. After
1890 retail stock-turn stayed consistentIy above that of Field's wholesaling business. 62 At Macy's the turn was higher, running 6 times for a
half a year in 1887, indicating an impressive rate of stock-turn for the year
of 12. That record doubled the average rate of stocl{-turn for department
stores in the twentieth century.
Such velocity of stocl{-turn permitted mass retailers ta take lower
margins and ta seII at lower prices and still make higher profits than small
specialized urban retailers and the wholesalers who suppIied them. In
New England and comparable urban, industrial areas, department stores
quickly made serious inroads into the trade of the jobbers and retailers. By
the end of the century these stores had almost eliminated the middleman.
One witness before the Industrial Commission of 1899 reported that,
where there had been dozens of dry goods jobbers in the wholesale section
of Boston in the 1880s, only four remained. 63 Not surprisingly, in the
1880s and 1890S such competition brought a strident protest from small
urban retailers and their suppliers. 64 They demanded state legislation ta
proteet them from the department stores' lower priees.
But they met with little sueeess. The urban retailer was not yet a
signifieant political force. In 19°° the rural population still outnunlbered
those living in towns and eities with over 2,500 inhabitants. Nor did the
rerailers have more than sporadic support from their suppliers, for the rise
of the department store did not affeet what was still the wholesalers~ major
market-the country store. As late as 1900, 60 percent of Marshall Field's
profits and 75 percent of its sales still came from wholesaling primarily ta
the rural nlarket. At the end of the eentury, however, the country storekeeper and the wholesaler who stocked his shelves were beginning ta feel
vigorous competition from another type of mass ret~iler, the mail-arder
house.
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The 1Jlail-order bouse.. A later and even more direct response to the new
transportation and communication infrastructure than the department
store was the mail-arder house. Both relied, of course, on the railroad and
telegraph for the effective operation of their purchasing organizations,
but the department store customers came to their counters largely by
horse car, carriage, or on foot. If the buyers did not carry off their purchases, the store delivered them by messenger or wagon. In the rural
areas, however, mass retailers could reach their customers only by mail
and could deliver their goods only by rail, first by express and then by
parcel post.
The antecedents of the mail-arder house appeared as soon as the new
communication and transportation systems began ta be integrated. The
wholesalers thenlselves-especially those in hardware and drugs-sold
nlany products through catalogues carried by salesmen and mailed ta
stores between salesmen's visits. After the Civil War other merchants
hegan to retail goods by mail, for instance, jewelry, tea and foods, books,
and implements. However, they sold only single lines of goods in small
quantities. The first enterprise ta market a wide variety of goods exclusively by mail was formed in 1872 by Aaron Montgomery Ward and his
brother-in-Iaw George A. Thorne. Gn Their Chicago company, which was
supported by the Grange, the largest and most powerful farmers' association in the country, grew as rapidly as any of the department stores in
the same decade. By the 1880s Montgomery Ward was doing a nation,wide business. In 1887 its catalogue of 540 pages listed over 24,000 items.
Although specialized retailers and even department stores continued ta
sell through catalogues, the first serious challenge to Montgomery Ward
came in the 1890s, when Sears, Roebuck & Company hegan ta expand. 66
Sears had its beginning when Richard W. Sears and Alvah C. Roebuck
joined forces in 1887 to sell watches by mail. Soon they were also marketing jewelry and silverware and, in 1893, added sewing machines, bicycles,
and cream separators ta their lines. Then in 1895, with Roebuck's retirement, Aaron E. Nusbaum and Julius Rosenwald, experienced Chicago
clothing merchants, entered the firm as partners. With this new influx of
talent and capital the company grew phenomenally. Dry goods and clothing lines were added. Then, following the example of Montgomery Ward,
Sears took on a number of consumer durables, drugs, and, for a short time,
even groceries. By 1899 the company had twenty-four merchandising
departments. They included dry goods, men's clothing, men's furnishings,
cloaks, shoes, notions, jewelry, groceries, drugs, hardware, carriage hardware, stoves, furniture and baby carriages, sewing machines, bicycles,
buggies, vehicles, saddlery, sporring goods (including guns), musical
instruments, gramaphones, optical goods, stereopticons, and books. 67 In
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other words, Sears and his new partners decided to seII nearly every product that was being retailed through the existing full-line wholesalers and
sorne (such as sewing machines, bicycles, buggies, and musical instruments) that were heing sold directly by the manufacturer. The results of
this decision were phenomenal. Sales, which were $138,000 in 1891,
soared fronl $745,000 in 1895 to $10,637,000 in 1900, and to $37,789,000
in 1905; and profits frorn $68,000 in 1895 to $776,000 in 1900, and
$2,868,000 in 1905.68
Such astonishing success almost overwhelmed the enterprise. The
greatest challenge did not come in creating a purchasing organization.
Here the partners nlerely added new buyers for the new lines, closely
following the pattern set a generation earlier by the wholesalers and
department stores. Rather it came in building an operating organization
that could administer the velocity of flow through the enterprise required
by this huge volume of sales.
As in the case of other large-scale marketers, the buyers at Sears had
full autonomy. In the words of the company's historians, Boris Emmet
and John E. Jeucl{: "Each merchandise department was a separate dynasty, and the buyer was in complete charge."69 He set the specifications,
prices paid, volume required, and then decided the priee at which the
goods would be listed in the catalogue. He even provided the necessary
copy to describe and advertise his lines. Each department handled the
cOlllplaints about its goods and aIl other correspondence involved in the
purchasing and sale of its lîne. Each set its own wage scales and disciplined
its employees. "Company officers were unlikely to interfere so long as the
department prospered."
The buyers used the company's purchasing network as weIl as contacting manufacturers direct. Like the other mass marketers, Sears had a New
York branch that concentrated on dry goods and clothing, and agencies
abroad. Because it had a greater number and variety of lines than jobbers
or departrnent stores, Sears moved into manufacturing on a larger scale
than did the other mass marketers. It did 50 in order to have an assured
supply of goods at the volume, specification, and prices desired. By 1906
Sears owned wholly or in part sixteen manufacturing plants which
produced safes, sto.ves, firearms, furniture, .saws, farm implements, wire
fence, wallpaper, cameras, shoes, vehicles, organs, furniture, plumbing
goods, and cream separators. 70 Nevertheless, the Rosenwalds and their
associates preferred to buy rather than to manufacture. When they did
obtain a factory they made little attempt to go heyond providing necessary capital; they paid little attention to its day-to-day management.
The primary responsibility for coordinating the actual flow of goods
from the manufacturer's door to the customer's mailbox belonged to the
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company's "operating organization." And it was this organization that
fell into chaos and had to be drastically reorganized as the' sales generated
by mailing catalogues rose in geometric proportions. The operating
department was "responsible for the receipt of aIl incoming shipments,
storage of goods, filling of aIl orders, and shipment of aIl merchandise and
catalogues."71 Under the guidance of Otto Doering, an improved system
for handling the massive volume of orders was worked out during the
first years of the new century.
Increased speed in handling orders was made possible by the use of
machinery and mechanical devices and the creation of an intricate scheduling system. The first was weIl described in the 1905 catalogue:
Miles of railroad tracks run lengthwise through, in and around this building for
the receiving, moving and forwarding of merchandise; elevators, mechanical conveyors, endless chains, moving sidewalks, gravity chutes, apparatus and conveyors,
pneumatic tubes and every known mechanical appliance for reducing labor, for the
working out of economy and dispatch is to be utilized here in our great Works. 72

The heart of the new processes was, however, the scheduling system
based on a complex rigidly enforced timetable which made it possible to
fill a steady stream of orders from a number of different departments.
Each department was given a fifteen-minute period in which to send to
the assenlbling room items listed on a specifie order. If those items failed
to appear in that time period the order was shipped without them. The
delayed part of the arder was mailed as soon as it was ready by prepaid
express, with the negligent department being charged for the extra express
costs and paying a fine of 50~ per item. The new system permitted the
filling of over IQO,OOO orders a day. That involved as many transactions as
most traditional merchants in prerailroad days handled in a lifetime.
This kind of organization made possible coordination of the swift
growth of the business that recorded annual sales of close to $40 million
within a decade of its initial expansion. 7:l By then, Sears' volume of sales
more than doubled that of Macy's $15 million, and was substantially ahead
of the wholesale and retail volume of Marshall Field ($28,480,000).
Moreover, Sears' profits of $2,868,000 compared favorably with the
$960,000 for Macy's and $1,45°,000 for Fields. By 1900 Sears' sales already exceeded Ward's. Since that time, "Sears has been the leader and
Ward's the chief competitor."74
The ability of Sears and its chief competitor to lower margins and
priees by increasing the velocity of flow brought a resounding protest
from rural retailers and wholesalers who served them-a protest similar
to that raised against the department stores in the 1880s and 1890s.75 As
those stores had concentrated on handling lines in only a few maj or trades
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such as dry goods, clothing, and household furnishings, and as they had
come early in the fast-growing urban market, the outcry remained local
and sporadic. On the other hand, the mail-order houses carried aIl the
goods handled by the country retailers and wholesale jobbers and their
great expansion had come at the moment when the growth of the rural
marl{et was dropping off. The protest of the country retailers and the
wholesale jobbers against the mail-order houses became nationwide during the middle of the first decade of the twentieth century. It reached a
crescendo during the debate over the bill to extend parcel post service.
Co"ngress finally passed this bill in the summer of 1912. Its opponents
fought the proposaI bitterIy, emphasizing how it would bring fuin to
jobbers, retailers, and traveling salesmen. Farm, labor, and consumer
groups (spokesmen for catalogue users) pressed for the legislation, while
Sears and Montgomery Ward remained discreetly quiet. As the arguments in this debate emphasized, the efficiency of the mass retailing
enterprises in reducing margins and priees was one reason for the Ioud
outcry of small businessmen against big business in the Progressive period
of American history.

The chain store
Although the chain store had its beginning and first growth in the
post-Civil War years, it did not become a significant retailing institution
until the first decade of the twentieth century. By the 1920S, however,
such stores were established widely enough and had become efficient
enough to receive the brunt of the poiiticai protest and its Iegislative
manifestations that had been directed against the department store in the
1880s and 1890S and the mail-order houses in the decade after 1900.76
Chain stores appeared first in trades and sectors where the existing
mass retailers were not yet strongly established. They moved into grocery, drug, and furniture trades rather than into dry goods and appare!.
And they located in small towns and cities and on the outskirts of metropolitan areas rather than in large urban centers or in rural areas. At first
the chains remained, with a few notable exceptions, regional rather than
national. By World War l, however, they were operating nationally and
were competing directly with other mass retailers. In the 1920S mail-arder
enterprises began to build chains of their own. By the 1920S, therefore,
the chain store had become the fastest growing type of mass marketer

and was hecoming the standard instrument for mass retailing in the
United States.
The first chain store of any size came in the grocery trade. 77 The Great
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American Tea Company, founded in 1859 by George F. Gilman and
George Huntington Hartford, was by 1865 operating twenty:..six stores,
aIl in the area of lower Broadway and WaH Street. They sold only tea. In
1869 the .firm changed its name to the Great Atlantic and Pacific T ea
Company and began to extend its chain of stores into the northeast and
across the Appalachians. By 188o it was operating one hundred stores in
an area ranging fronl St. Paul, Minnesota, to Norfolk, Virginia. By then
Gilnlan had retired and Hartford had brought inta the enterprise his two
sons, George L. and John A., who continued to nlanage their enterprise
until the mid-twentieth century. By 1900 the conlpany had spanned the
continent between the Atlantic and the Pacific, though its branches
were still concentrated in the northeast. It had sales of $5.6 nlillion and
sold a line that included coffee, cocoa, sugar, extracts, and baking powder,
as weIl as tea. In the next decade it began its real growth.
Success brought imitation. Other tea wholesalers huilt chains and then
others did the same in different grocery lines. In 1872 the Jones Brothers
Tea Company of Brooklyn was formed; this became the Grand Union
Company of today. Ten years later came the Great Western Tea Company, a forerunner of the Kroger Company, and in 1899 the present
Jewel Tea Company was founded. By then more than half a dozen
grocery chains were in operation in the United States, including the
predecessors of American Stores and the First National Stores.
The story was much the same, although on a smaller scale, in the variety
store business. Here Woolworth's was the first. 78 In the early I880s,
Frank W. Woolworth opened seven variety stores in southeastern Pennsylvania, that is, small department stores selling low-priced goods. By
1900 the Woolworth enterprise was operating five-and-ten-cent stores
with sales over $5 million. Growth quickened and by 1909 the chain had
318 stores in the United States and was beginning to open branches in
Britain. Others followed Woolworth's lead. John G. McCrory began a
chain also in southeastern Pennsylvania in 1880. S. H. Kress started a
similar one in Memphis in 1896, and S. S. Kresge in Detroit in 1899.
Before the turn of the century similar chains had appeared in mass
retailing of drugs, shoes, jewelry, furniture, and cigars. 79 Although sorne,
such as United Drug and United Cigar became national, even international in scope, these chains normally had fewer stores, and covered a
smaller territory than did Woolworth's, the A & P, and their imitators.
In aH these trades the chains continued to grow rapidly during the first
years of the twentieth century.
The chains in these different trades used variants of the same general
organizational structure adopted by other mass marketers. 80 In the chains,
each major line had its buyers who made the decisions about specifications
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of price and volume of orders. As in the department stores and the mailorder houses, the buyers were usually responsible for the private branding
of a product and its advertising. As in department stores, they made
good use of the advertising agencies. Either the buying department or
traffic or shipping departnlent had charge of the shipment of goods and
produce from the producers to the branch stores.
The basic difference between the structure of the chain and the other
two nlass retailers came, of course, in their sales organization. The chains
had to administer a number of geographically scattered units. Nearly aIl
the larger chains acquired regional nlanagers with a staff of accountants
an d ''"Inspectors"or"roa d men"wh0 k ept a constant c heck
onh
t eI
sa es
and financial performance of the managers of the individual stores in their
own territories. For aIl these middle managers stock-turn renlained the
basic criterion for success. The regional officers aIso advised on marl{eting
policies, displays, personnel, and purchasing, and they made sure that
the fio"\v of goods nl0ved into stores as scheduled.
Because they covered a broader and a faster growing market than did
either of the other two types of mass retailers, the chains began in the
twentieth century to grow more rapidly in number and in volume of sales
than did either the mail-order house or the department store. The chains
were better suited to respond to the changes in consumer buying resulting
from the increased mobility made possible by the coming of the automobile and from the rapid growth of the suburbs. Faced with a declining
rural market in the 1920S, the two great mail-arder houses-Sears Roebuck and Montgomery Ward-organized chains of several hundred retail
stores between 1925 and the coming of the great depression in 1929.
Earlier both had constructed new mail order plants in different parts of
the country. By the 1930S, department stores, though only in a most
tentative way, had begun to build branches in the suburbs of the cities
they served. The chains with their geographically widespread network of
branches completed the retailing revolution hegun by the department
stores in the 1 860s and the 1870s. They did so because they created administratIVe organizations that coordinated a higher volume flow of goods
from the manufacturer to the largest number of final consumers in an
increasingly urban and suburban economy.

The econo1Jzies of speed

The coming of mass distribution and the rise of the modern mass
marketers represented an organizational revolution made possible by the
new speed and regularity of transportation and communication. These
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new enterprises, in turn, made it possible to increase the speed and 16wer
the cost of distribution of goods in the United States even more. Whereas
the railroads and telegraph coordinated the flow of goods from the train
and express company stations of one commercial center to another, the
new mass marketers handled the myriad of trasactions involved in moving
a high-volume flow of goods directly from thousands of producers to
hundreds of thousands of consunlers.
The mass marketers replaced merchants as distributors of goods in
the American economy because they internalized a high volume of
marl{et transactions within a single large modern enterprise. They reduced the unit costs of distributing goods by making it possible for a
single set of workers using a single set of facilities to handle a much
greater number of transactions within a specific period than the samé
number of workers could if they had been scattered in many separate
smaII facilities. At the same time, high-volume stock-turn assured a steady
cash flow that permitted the enterprises to purchase larger quantities in
cash and so greatly reduce the cast of credit needs and finance distribution
of goods. Such savings were, however, possible only if the flow of goods
through the enterprise was carefulIy coordinated. The internaI transactions had to be made more quickly and at a greater volume than if they
were made in the external nlarl{et. Economies of scale and distribution
were not those of size but of speed. They did not conle fronl building
larger stores; they came from increasing stock-turn. To maintain and
continue a high volume of flow demanded organizational innovation. It
could be achieved only by creating an administrative hierarchy operated
by many full-time salaried managers.
To assure a continuing high stock-turn the different types of new
Inass marketers created much the same sort of organizational ~tructure.
AlI handled the buying and shipping of goods the same way. Gnly in
their marketing organizations did they vary according ta the differing
nature of their businesses. The sale of agricultural commodities to processors, of finished goods to country general stores and urban retailers,
obviously required different methods than over-the-counter sales to urban
customers, or catalogue sales to rural buyers.
These new marketing enterprises grew by making maximum use of
the administrative networks they had created to coordinate the flow of
goods and cash. This they could do by increasing the volume of existing
lines, adding new lines, and setting up new outlets. Commodity dealers
and the wholesalers were restricted to the first of these strategies of
growth, that of increasing volume. The commodity dealer might handIe
different varieties of grain or of cotton, but his facilities and managers were
aIl trained and organizèd t'a handle one basic trade. This tao was basically
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true of the wholesaler, even though the wholesaler in dry goods, hardware, drugs, and the lil{e carried many more different items than the
commodity dealer.
The mass retailers, on the other hand, had Iess difficulty in adding new
lines that might use more intensively their buying networks and operating
organizations. In addition, they were able to expand volume by building
new outlets. As cities and suburbs grew rapidly in the first years of the
twentieth century, the nlass retailers' marl{ets expanded far more quickly
than did those of the comnlodity dealer or the full-line wholesaler. The
profitability of expansion through the building of new outlets caused
the chains after 1 900 to become the fastest growing type of marketer in
the United States.
Bec~use they internalized more marl{et transactions than did the wholesalers, the new mass retailers still further increased the productivity and
reduced the costs of the distribution of consumer goods in the United
States. Although no measures of productivity have been developed for
the distribution sector comparable to those worl{ed out by Albert
Fishlow for the railroads, rough indicators emphatically make this point.
The new nlass retailers were able to reduce their priees below those of
the smaller retailer who bought from the wholesaler and were still able
to generate higher profits than the wholesalers. The mass retailers' priees
were so low that the growth of each type-the department store, mailorder house, and chain store-quickly led to a protest by the wholesalers
and the small retailers. These outcries were strong enough to bring state
and national legislators to introduce and often pass legislation aimed at
protecting wholesalers and small retailers from such priee competition.
At the same time, the builders of the new retailing enterprises amassed
impressive fortunes. The Wanamakers, the Strauses of Macy's, the
Gimbels, the Bambergers, the Filenes, the Hutzlers, the Rosenwalds, the
Thornes, the Hartfords, the W oolworths, the Kresges, and the Kresses
saon ranked among the wealthiest families in the land.
In making their fortunes these entrepreneurs, their closest associates,
and their families had ta rely on the services of a phalanx of managers.
The manageriai staff of these enterprises differed, however, from those
of railroad and telegraph companies in that there were proportionally
a smaller number of middle and top managers. The middle managers-the
buyers, department heads, regional supervisors, and the senior advertising,
traffic, shipping, and accounting executives-normally made lifetime
careers out of their specialities. Gnly a few owned stock in the company
in which they spent most of their lives.
At the top, however, the owners did continue to manage. Unlike the
railroads, the ne\v mass marketers remained what 1 have termed entre-
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preneurial enterprises. Top policy decisions continued to be made by the
builders of the firm and their families who remained the major stockholders. They made the long-term plans and allocated the resources to
carry them out. Ownership did not become separated from control
because the entrepreneurs who built these enterprises had little need to
raise capital through the sale of securities. The large volume of cash flow,
supplemented by short-term loans from commercial banks, not only paid
for inventory but also provided funds needed for plant and equipment.
ln such entrepreneurial enterprises the owner-managers carried out top
management functions in a personal and intuitive manner. These senior
executives made little effort to develop sophisticated cost and capital
accounting methods or to develop long-term planning through capital
budgeting and other procedures. On the operating level, the top managers
in these mass marl{eting firnls were not innovators in accounting and
inventory control. Nor did they, before World War l, attempt to make
even short-term systematic forecasts of market demande Their buyers
purchased largely on the basis of past experience and their own intuitive
feeling about what the customers would continue to want.
The rise of the mass marketers and the revolution in distribution
\vhich they created was of critical importance to the institutional development of the modern American economy. Nevertheless, these enterprises affected the distribution of only part of the goods produced in the
American economy. Local farm products and manufactured goods continued to go directly to local customers without passing through the
hands of \vholesalers or nlass retailers. The commission merchant and the
commission agent continued to buy, sell, and ship producers' goods which
were manufactured on special o~der for other business enterprises. Such
producers' goods as rails, bars, wire, castings, beams, other metal shapes,
and a wide variety of machinery continued during the nineteenth century
to be sold by the manufacturers directly or by manufacturers' agents
selling on commission. Metals, chemicals, and other raw materials purchased by manufacturers from mining and other enterprises were bought
either directIy or through commission agents.
The marl{eting revolution based on the coming of the railroad -and
telegraph came, it cannot be too strongly stressed, only when the output
of a large number of producers went to a large number of customers. It
came in the nlarketing of the basic crops and in the production of traditional standardized goods, in such trades as dry goods, clothing, and other
cloth products, in shoes, saddlery, and other Ieather products, in furniture,
mill work, and other wood products, in groceries, confectionery, and
other food products, in pharmaceutical and other drugs, and in jewelry
and tableware. It came primarily in the oider' industries where the
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processes of production were labor intensive and technologically simple,
and where manufacturing enterprises continued to remain small in size.
In the newer industries, those using more complex, high-volume processes
of production, the mass producer rather than the mass marketer took over
the role of coordinating the flow of goods through the economy.
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Mass Production
The basic transfoT111ation
The revolution in production came more slowly than did the revolution
in distribution, for it required further technological as weIl as organizationai innovation. The new methods of transportation and comnlunication, by permitting a large and steady flow of raw nlaterials into and
finished products out of a factory, made possible unprecedented IeveIs
of production. The realization of this potential required, however, the
invention of new machinery and processes. Once these were developed,
manufacturers were able to place within a single establishment (that is,
to internalize) sever~l processes of production.
Such nlass production techniques came first in industries processing
liquids or semiliquids, such as crude' oil. They came a little later in a
number of nlechanical industries, inciuding those processing tobacco and
grain. They appeared more slowly in the metal-making and metalworking industries, because there high-volume production required nlore
technological breakthroughs. But when those breakthroughs caIne, the
increases in the speed of output were spectacular. In aIl these manufacturing establishments, the coordination of high-volunle flow through several
processes of production led to the hiring of a staff of salaried managers
and the development of moÇlern factory procedures and organization.
The basic difference between the coming of nlass production and
mass distribution lies, therefore, in technology. Mass distribution came
primarily through organizational innovation and improvement, using the
new forms in transportation and communication. Mass production, on
the other hand, normally called for technoIogicai as weIl as organizationai
innovation. Although technological change has often been defined to
include organizational change, it does seem useful to distinguish between
them. Technological change in production and distribution refer, for the
purposes of this study, to innovations in materials, power sources, machinery, and other artifacts. Organizational change refers to innovation in the
24°
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ways snch artifacts are arranged and the ,ways in which the movements
and activities of workers and managers are coordinated and controlled.
In production an increase in output: for a given·input of labor, capital,
and materiaIs was achieved technologically in three ways: the developnlent of more effièient machinery and equipment, the use of higher quality
raw materials, and an intensified application of energy. Organizationally,
output was expanded throngh improved design of manufacturing or
processing plants and by innovations in managerial practices and procedures required to synchronize flows and supervise the work force. Increases in productivity klso depend on the skills and abilities of the
managers and the workers and the continuing improvement of these skills
over time. Each of these factors or any combination of them helped to
increase the speed and volume of the flow, or what sorne processors called
the "throughput," of materials within a single plant or works. (Hereafter,
"plant" means a large facility and "'works" nleans an establishment of
many facilities.) For managers of the new processes of production a high
rate of th'roughput-usually in terms of units processed per day-became
as critical a criterion of performance as a high rate of stocl{-turn was for
managers of mass distribution.
Where the underlying technology of production permitted, increased
throughput from technological innovations, improved organizational design, and perfected human sl{ills led to a sharp decrease in the number of
worl{ers required to produce a specific unit of output. The ratio of capital
to labor, materials to labor, energy to labor, and managers to labor for
each unit of output became higher. Such high-volume industries soon
became capital-intensive, energy-intensive, and manager-intensive.
Mass production industries can then be defined as those in which technological and organizational innovation created a high rate of throughput
and therefore permitted a small working force to produce a massive
output. Mass production differed from existing factory production in
that machinery and ec)uipment did more merely replace manual operation.
They made possible a much greater output at each stage in the overall
process of production. Machinery was phiced and operated so that the
several stages were integrated and synchronized technologically' and
organizationally within a single industrial establishment. As a result, the
speed of throughput was faster at each stage than if each stage had been
carried on in separate establishments.
The possihility of achieving high-speed throughput, or mass production, depended on the basic technology of the production processes.
Agriculture offered little potential for a sharp accleration of the flow of
materials through the processes of production. There, speed and volume
rarely reached a level high enough to stimulate organizational and man-
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agerial innovation. In the raising of corn, cotton, wheat, and other crops,
biological constraints deternlined the time of preparing the sail, sowing,
cultivating, and harvesting, and so set the speed of the overall processes
of production. Improved strains of crops and better fertilizers increased
output per acre worked; improved machinery made it possible to carry out
the different processes of production at a somewhat greater speed. But
the need almost never arose to devise organizational procedures to integrate and coordinate the processes. Therefore, the family was able to
remain the basic agricultural worl{ing unit; and the farmer, his family,
and a handful of hired helpers relied, until the twentieth century, on
human and animal power to work farm implements and machines.
Much the same could be said of the building and construction trades
and the mining industries in the nineteenth and early twentieth centuries.
Improved machinery increased output and permitted sorne integration of
tasks. In the building industries, however, the tasks remained the traditional ones of the carpenter, bricklayer, plasterer, and the lil{e. The
working of mines involved little more than having snlall teams of men
doing much the same thing in different parts of the mine. Untii the
twentieth century the workers in both these industries relied largely on
hand tools. Here, as in agriculture, there was little .opportunity to speed
up the processes of production by a more intense application of energy.
There was Iittle need to build a complex organization to coordinate the
flow of goods from one process to another. These industries long remained
labor-intensive.
In the mechanical industries (those where machinery replaced men,
as in the production of cloth, leather, and wood and products made from
such materials), improved technology and the application of nonhuman
energy played a larger role. The need for internaI organization was more
obvious. As the output of the enterprise grew, each process of production
was organized into a major department, with its own specialized machines,
which were normally operated from one central source of power. Coordination and control of the subunits therefore required close supervision of
the machines and the men who tended them.
Yet in these mechanical industries the possibilities of accelerating the
velocity of production was limited. Essentially, machines toak the place
of manual operations. A machine did a task comparable ta that of a
worker in spinning, weaving, sewing, cutting, and fahricating. The maximum speed of cutting or shaping wood, ,cloth, or textile products by
machinery was quickly reached. Nor did the spinning and weaving of
natural fibers or the tanning of natural leather lend itself to massive
increase of throughput by a greater application of energy. Since the
speed of production was limited and since this energy was used for Iittle
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more than powering the machines, the requirements for coordination
and control remained relatively simple. These mechanical industries continued to be labor-intensive, and the type of organization developed by
the early textile nlills remained satisfactory. The onl}T important change
was the centralization of management in a single office, usually at the
nlill site.
In sorne mechanical industries, however, machinery did more than
nlerely replace the manual operations in each process of production.
Machines also integrated these processes. The application of continuousprocess machinery and nearly continuous-process factories to the production of tobacco, grain products, canned foodstuffs, soap, and film
greatly increased the volume of output and sharply decreased the labor
force required in processing. The new high-speed operations brought
fundamental changes in the enterprises that adopted them and the industries in which they were located.
The furnace and foundry and the distilling and refining industries lent
themselves more readily to mass production than did the lllechanicai
industries. In those industries, where the processes of production required
the application of heat and involved chemical rather than mechanical
nlethods, improved technology, a more intensified use of energy, and
improved organization greatly expanded the speed of throughput and
reduced the number of worl{ers needed to produce a unit of output. Enlarged stills, superheated steam, and cracl{ing techniques aIl brought highvolume, large-batch, or continuous-process production of products made
fronl petroleum, sugar, animal and vegetable fats, and sorne chenlicals,
and in the distilling of alcohol and spirits and the biewing of lllait liquors.
In the furnace industries (those producing iron, steel, copper, other metais, and glass), better furnaces, converters, and rolling and finishing equipment, aIl of which required a more intensive use of energy, did much the
sanle. The resulting increase in the speed and volume of production put a
premium on developing plant design to assure the maximum use of equipment in order to assure a steady and smooth flow of the maximum amount
of materials through the processes of production.
In the metal-working industries, the requirements of high-volume
output brought the most significant technological and org~nizational
innovations. In metal-working, production involved a greater number
of processes (both chemical and mechanical) than in other industries. It
used a wider variety of maehinery and equipment and of raw and semifinished materials. Metal was more difficult to eut and shape than cloth,
leather, or wood. Much finer tolerances were needed in the making of
machinery and other metal products than in the production of apparel
and furniture. Therefore, the coordination of the flow of materials
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through a metal-working establishment was highly complexe Not surprisingly, the most significant innovations in machine tools appeared in
these industries, and it was here that the practices and procedures of
modern systematic or scientific factory management were devised and
perfected.
In modern mass production, as in modern mass distribution and modern
transportation and communications, economies resulted more from speed
than from size. It was not the size of a manufacturing establishment in
terms of number of workers and the amount and value of productive
equipment but the velocity of throughput and the resulting increase in
volume that permitted economies that lowered costs and increased output
per worl{er and per machine. The savings resulting from the use of the
same light, power, and maintenance facilities were tiny compared with
those achieved by greatly increasing the daily use of equipment and
personnel. Central to obtaining economies of speed were the development
of new machinery, better raw materials, and intensified application of
energy, followed by the creation of organizational designs and procedures
to coordinate and control the new high-volume flows through several
processes of production. In industries where the processes of production
had the potential for such technological innovation-and this was not
the case in many industries-a nlanufacturing establishment that exploited
such a potential was able to produce a greater output at lower cast than
could a larger plant or works that had not adopted similar improvements.
In such mass production industries, organizational and technological
innovators acquired a powerful competitive advantage.
An analysis of the rise of mass production and the enterprises that came
to manage it requires a general 1001{ at the changing technology of production after the 185°5, with special consideration of those industries
where technological and organizational innovation permitted a sharp
increase in throughput and 50 led to the rise of the modern factory. For
the modern factory was as much the specific organizational response to
the needs of the new production technology as the railroad and the telegraph enterprises were responses to the operational needs of thé new
technologies of transportation and communication, and as the mass marketing firm was to the opportunities created by those same technological
advances.

Expansion of the factory syste1n
As emphasized earlier, the beginnings of factory production in industries other than textiles had to wait for the opening of the anthracite coal
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fields in Pennsylvania. Before the mid- 183 os, when coal became available
in quantity for industrial purposes, nearly aIl production was carried on
in snlall shops or at home. American manufacturing was still seasonal and
rural. Workers were recruited when they were needed from the local
farm population and paid in }{ind as weIl as wages. There was as yet only
a tiny industrial proletariat and a minuscule class of industrial managers.
Coal provided the energy to power the new machines. More important,
it generated the high and steady heat needed in the more advanced
methods of production in the refining and distilling and in the furnace and
foundry industries. The new availability of coal, in turn, permitted the rise
of the modern iron industry and with it the modern machine-making and
other metal-vvorking industries in the United States.
Whereas coal, iron, and nlachines provided the energy, materials, and
equipnlent required for modern factory production, the coming of the
railroad and the telegraph encouraged the rapid spread of this form of
production. The railroad and the telegraph becanle themselves large new·
nlarl{ets for the metal-worl{ing industries. During the 1850S, rails, wheels,
spikes, and other railroad products consumed over 20 percent of pig iron
produced; the rerolling of worn rails provided rail mills with another
substantial business. 1 Railroads also came to be the major markets for
wood, glass, uphol:;tery, and even India rubber springs. The demand for
wire, both iron and copper, rose sharply as the telegraph networl{ was
thrown across the country in the 185os and I860s. Rarely has a single
marl{et become so important so quicl{ly to an industry as the new and
rapidly growing transportation and communication networ}{s did in the
primary metals industries during the 1850S.
But of far more importance ta the expansion of the factory system was
the reliability and speed of the new transportation and communication.
Without a steady, all-weather flow of goods into and out of their establishnlents, manufacturers would have had difficulty in maintaining a
permanent working force and in l{eeping their expensive machinery and
equipment operating profitahIy. Moreover, the marketing revolution
based on the railroad and telegraph, by permitting manufacturers to sell
directly to wholesalers, reduced requirements for worl{ing capital and
the risk of having unsold goods for long periods of time in the hands of
commission merchants. Reduced risks and lower credit costs encouraged
further investment in plant, machinery, and other fixed capital.
On the basis of cheap power and heat and of quick and reliable transportation and communication, the factory spread rapidly during the
I840S and 18 50S. It became the· standard form of production in the
metal-making and metal-worl{ing and in the refining and distilling industries. It replaced the home and the shop in the making of carriages, wagons,
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furniture, and other wood products, as weIl as in the production of clotho
The i01provements in the sewing machine brought the factory into the
production of shoes and clothing. By the 1 870S the one reo1aining vestige
of the oIder putting-out system was in the mal{ing of clothing in or near
sorne of the largest cities. 2 After the Civil War the factory system expanded even n10re rapidly. As Carroll D. Wright pointed out in the
introduction to the census of manufactures for 1 880:
Of the nearly three 111illions of people elllployed in the mechanical industries of
this country at least four-fifths are working under the factory systel11. Sonle of the
other renlarkable instances of the application of the systenl [besides those in textiles] are to be found in the 111anufacture of boots and shoes, of watches, musical
instruments, clothing, agricultural ÏInplenlents, inetallic goods generally, fire-arms,
carriages and wagons, wooden goods, rubber goods, and even the slaughtering of
hogs. Most of these industries have been brought under the factory systenl during
the past thirty years.:J

In the refinery and distilling and the furnace and foundry industries the
proportion of workers employed in comparable industrial establishments
was probably even higher.
In those n1echanic~1 industries where heat was not used in the processes
of production, the management of new factories remained relatively
simple. Coordination of operations and supervision of workers required
Iittle n10re attention to plant design and organizational procedures than in
the textile factories at Lowell during the 183 os. The machinery needed
to fabricate and assemble products made of wood, leather, and cloth
was relatively easy to operate. Normally, the set of n1achines used to
carry out one stage of several specialized operations was placed in a
single r0001, floor, or building, and the machine tenders and their supervisors formed a department. Each department was then located so that
the product moved seriatin1 through several processes. The final packing
or pacl{aging of the materials required little in the way of complex
machinery. In such establishments the factory n1anager was able to supervise personally the foremen or overseers responsible for the operations
of each department and to coordinate the flow of materials through them.
Neither he nor the owners felt the need for a formalized administrative
procedure.
Nor were they pressed to i01prove their accounting and other statistical
controls. Prime costs-those of labor and materials-made up the greater
part of total expenses and were easy to determine. Raw and semifinished
materials were few in number. SmaIl overhead costs were allocated in
the same rough manner as they had been in the 1 830S in the large textile
factories. Depreciation on capital equipment was handled in the same
informaI ad hoc way.
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During the 1850S and again in the 1870s, depressed years in their
industry, leading textile manufacturers, the largest enterprises in American mechanical industries, began to pay closer attention to cost accounting. From the 18sos on they developed "mill accounts," which permitted
thenl to obtain an accurate picture of prime costs every six months. The
Lyn1an Mills in Holyoke, Massachusetts, for example, began in the fifties
to set up mill accounts for cotton, payrolls, and overhead. 4 In the Iast
category charges for starch, fuel, and other supplies, as weIl as "teaming"
(that is, local transportation) were allocated to each of Lyman's mills at
the Holyoke site according to its floor area, number of looms, and rated
horsepower. These factor)T accounts were sent to Boston, where the
treasurer and directors computed profits on the basis of these costs.
Not until 1886, however, did the company begin to analyze unit costs
for their specific products. Then, as on the railroads, these cost data
became managerial tools. They were used to rationalize internaI operations, to check on the productivity of the workers, to control the receipt
and use of cotton, and to checl{ the efficiency of minor improvements in
I1lachinery or plant design. On the other hand, these statistical data were
not used in pricing or in mal{ing investment decisions concerning the
expansion or contraction of existing lines. Such decisions remained almost
entirely with the firm's selling agent.
One reason that plant design and organization changed relatively little
in the non-heat-using (and so less energy-intensive) mechanical industries
was that, after the initial creation of the factory, technological innovation
failed to increase dramatically the speed and volume of throughput. Once
the new power-driven machines were perfected, increases in output and
productivity came in an incremental manner. Machines were speeded up,
but only at a relatively slow rate.
The major innovations in textile machinery were completed even
before 1850.5 The giant steps came in the earlier decades with the spread
of the large innovative mills that integrated aIl the processes of weaving
with those of spinning. After that, the growing skills of workers and
forenlen may have been as important as improved machinery in increasing
the speed of production and the output per worker and per unit of capital
invested. 6 According to one estimate, such incremental improvements in
sl{ills and machinery permitted a factory of 30,000 spindles making print
cloth to have in 1891 the output equivalent to one of 40,000 spindles
twenty years earlier. In the cutting and shaping of cloth and leather, few
significant innovations occurred after workers and facilities in the factories were adjusted to the sewing machine.
Much the same pattern occurred in the woodworking industries. For
example, G. & D. Cole Company of New Haven in 1850 expanded its
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small carriage-making activities from a brick building 28 feet by 50 feet to
a "mammoth" establishnlent. By concentrating on a single style, by obtàining the advanced wood-cutting machinery, and by carefully designing
the works, with each process in its appropriate room, the firm increased
production from 3 to 25 carriages a week and saon to 2,500-3,000 a year. 7
After that, growth came primarily by adding more men and machines.
By the outbreak of the Civil War, nearly aIl the machines neede~ to mass
produce wooden products had been perfected. 8 The factories of the
nation's largest carriage manufacturers in the I890S were similar in
appearance, nature of work, technology, plant design, and organization,
as those of the Cole Company in the 18 50S. The speed and volume of
throughput increased steadily but slowly. After forty years the nation's
largest earriage makers, using the lllOSt sophisticated wood-cutting machinery, the minutest subdivision of labor, the most carefully designed
plants, and nationwide marketing, agencies, had an output of 40,000 to
50,000 carriages a year. When the metaI automobile repIaced the wooden
carriage, output in the production of transportation vehicles increased at
a much greater rate to ,a mueh greater volume.
.
The processes of production in other non-heat-using industries had
the same characteristics as those making cloth, leather, and wood produets. Total output was increased more by adding men and machines
than by continuing technological and organizational innovation. For this
reason the increased size of the enterprise brought few advantages in terms
of increased productivity and decreased costs.
Changes in the organization of enterprises in these mechanical industries
were more a response to marketing than to technological developments.
The ability, after the coming of the railroad and telegraph, to sell directly
to jobbers for cash simplified both marketing and finance. As a result,
management tended to become centralized in the hands of two or three
partners or la~ge stockholders. No longer did the president and treasurer
of an enterprise reside in the large commercial center and the partner or
agent in charge of production at the distant mills. The offices were usually
in one place, normally at the mill, with one partner handling finances and
another production; either of them or a third partner bought materials
from commadity dealers and s~ld finished goods to jobbers. In ,the late
nineteenth'centuryeven the New England textile mills centralized control
of these three basic functions at a single headquarters.
Beyond centralizing their activities there was relatively little change in
the technology or organization of production in these mechanical industries after the substitution 'of. machinery for manual operation. In these
industries, until weIl into the 'twentieth century, the relatively laborintensive and simple mechanical technology created few pressures or
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opportunities to develop new types of nlachinery, new fornls of factory
or plant design, or new ways of nlanagcment. Snlall incremental inlprovenlents continued in tcchnology and organization and in the sl{ills of
workers and their nlanagers. As a rcsult neither the technology nor the Ofganization of the lllodern factory evolved out of the production processes
in the older I1leehanical industries of textiles, apparel, and other clothing
products, of shoes, saddlery, and other leather products, of furniture,
wagons, and other wooden products.

The 1J1ecbal1ical industries
In the late 1 870S and early 1 880s, however, nlass production did conle
to sOIlle lllechanieai industries not using heat. Machines did nlore than
replace lllanual operations. They were used to integrate severai processes
of production. Sueh innovations canle in several industries at alnlost precisely the saIlle tillle, and they appeared prinlarily in those processing
agricultural products rather than cloth, leather, or wood.
The innovations were of two types. They resulted in either the adoption of continuous-process machines that turned out products automatically or the building of faetories or plants in which materials flowed
continuously froIll and through one stage to the next. Both greatly increased the ratio of output to workers and reduced the number of laborers
involved in the production process within a single establishment. W orkers
did little more than feed nlaterials into the machines, keep an eye on
their operations, and, in SOI1le cases, where it was not yet done autolllatically, package the final product. The new I1lachinery was rarely
expensive. Therefore, although the industries in which they were used
beeanle capital-intensive-that is, the ratio of capital to labor becanle
high-the new process of production did not require a heavy capital
investlllent. Because these nlachines and plants sharply lowered unit costs,
they gave the enterprises that first adopted thenl inlpressive nlarket power.
()ne of the l1lost dranlatic exanlples of the ncw continuous-process
machinery caIlle in the tobacco inclustry. In 188 1, Janles Bonsack patented
a cigarette-nlal{ing I1lachine that could, even in its experinlental stage,
producc over 70,000 cigarettes in a ten-hour day.n By the late 1880s, one
I1lachine was turning out over 120,000 a clay. At that till1e the nlost highly
s]{illed hand wor]{ers were nlaking 3,000 a day. Fifteen such machines
could fill the total denland for cigarettes in the United States in 188o,
and thirty could have saturated the 1885 marl{et.
The nlachine integrated the processes of production in the following
way. It swept the tobacco onto an "endless tape," compressed it into a
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round form, wrapped it with tape and paper, carried it to a "covering
tube," which shaped the cigarette, pasted the paper, and then eut the
resulting rod into the length of cigarette desired. According to the consultant who tested the machine for the leading British tobacco company,
W. D. and H. O. WiIls, it cut the cost of wages from 4 shillings to 0.3
pence per thousand cigarettes. When the initial costs of the machine,
royalties, and depreciation were taken into account, the total cost of
producing a thousand cigarettes was reduced from 5 shillings (60 pence)
to 10 pence. Costs were further reduced when Bonsacl{, James B. Duke,
and others perfected machinery to make the packages for cigarettes and
then to place them into the package automatièally. Not surprisingly, the
first two firms to adopt the Bonsacl{ machine-those of James B. Dul{e
in the United States and Wills in Britain-dominated the cigarette industry and then the larger tobacco industry in their own countries. Within a
decade they were joined in battle for the world market.
The invention of comparable machines revolutionized other industries. In 188 l, four enterprises using the n10st efficient match-making
machines combined to produce a machine that made matches by the
billions and also automatically packed them in boxes. lO Their company,
Diamond Match, at once dominated the world match trade and continued
to do so \lntil weIl into the twentieth century. In the early 1 880s, Procter
& GambIe, using a new high-volume mechanical crusher for soap-making,
registered the Ivory b~and that made the firm the leader in its industry. In
1884, George Eastman invented, and by the end of the decade perfected,
a continuous-process method for making photographie negatives by using
gelatin emulsion on film instead of glass plates. His company dominates
the photographie industry to this day.
The creation of a continuous-process or automatic factory was more
complex than the invention of a single machine. It involved a number of
inventions, each of which had to he synchronized with the others; it
also required perfection in plant design. Probably the most important of
these continuous-process factories was "the automatic all-roller, gradualreduction miIl'' used to process wheat and other grains. I l The first such
mill was completed on an experimental basis in Minneapolis in 1879. Its
creator, Cadwallader Colden Washburn, and his leading rivaIs, the PilIsbury brothers, improved and perfected these miIIs in the next decade.
Flour mills had used continuous-process machinery since Oliver Evans
huilt his mill on Brandywine Creek near Wilmington, Delaware, in 1787.
Su~h mills were small and operated seasonally. Only after the graingrowing regions had expanded and after the railroad and ancillary storage
facilities permitted high-volume year-round operation did demand for the
large auromatic milI appear. The need to find more efficient ways to
process the hard-grain spring wheat of the northern prairies intensified
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the search for processing innovations in the Minneapolis area. The result
was a series of innovations, sorne borrowed frorn Hungarian and other
European millers and others invented at home. They involved graduaI
reduction, multiple grinding, steel rollers to replace grindstones, purifiers
and aspirators, and ree~s for scalping, grading, and dressing the flour.
Central to this development, of course, was the design of the plant ta
make the maximum use of aIl this machinery. Figures 3 and 4 indicate
how the first such plant was designed to assur~ continuing high-speed
throughput.
The "new process" mills, as they were }{nown, produced high-quality
flour in high volume and at low unit cost. Theirs quickly became the
standard processing technology in Minneapolis and then in other milling
centers. The daily average output for the Minneapolis mills was 274
Figure 3. Floor plan of Washburn automatic, alI-raller, gradual-reduction mill,
June 18 79
AlI extraneous matter has been left out of the drawing, including partitions,
elevators, sorne shafting, and shafting supports. On the lowest machine fIoor stood
the four break-raller assemblies (l, 8, 17, 31) and the ten reduction assemblies; on
the intermediate fiaor, the purifiers; on the top fioor, the bolting chests with their
round reels and aspirators (e.g., 29). The machines are numbered ta correspond
ta the flow chart (figure 4). Of the raller assemblies, l, 4, 7, 1 l, 14, 16, and 31 were
belt-run; the remainder were gear-paired. Though this mill is called experimental,
it produced flour until 1899.

Source: John Starck and Walter Darwin Teague, Flour for Man's Bread: A
History of Milling (Minneapolis: University of Minnesota Press, 1952), p. 248.
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Figure 4. Flow chart of Washburn experimental flour milI, June 1879
The numbers correspond to the machines in the floor plan (figure 3). As indicated
at the upper left corner, the tailings of aB purifiers were treated along with other
stocks to make low-grade fIour.
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barrels in 1874; it had risen to 1,837 by the end of the 1880s, with sorne
mills having a much larger capacity.12 By 1882 Minneapolis was already
producing 3 million bushels of flour annually. By 1885 the output had
risen to 5 million and by 18 90 over 7 million. Comparable developments
occurroed in the milling of oats, barley, rye, and other grains. In the milling
of oats, the output was so high that the leading processors had to invent
the modern breal{fast cereal industry in order to dispose of their surpluses.
A comparable continuous-process factory for processing agri~ultural
crops came in 1883, when two brothers, Edwin and O. W. Norton, put
into production the first "automatic line" canning factory.1'3 Their new
macbinery was sa arranged tbat cans were soldered at the rate of 50 a
minute, while other machines added tops and bottorns at the rate of 2,500
to 4,400 an hour. The firms that first came to use the new machinery on a
year-round basis-Campbell Soup, Heinz, and Borden's Milk-at once
becarne and still remain, nearly a century later, among the largest canners
in the country.
In aIl these industries the new continuous-process technology appeared
very quicl{ly after the railroad and telegraph created the potential for
mass production. Clearly, as Jacob Schmool{ler has pointed out,t4 demand
is a basic stimulant to technologicai innovation; but the precise timing of
such innovations in production, like the organizational innovations in
marketing, can he related more closely to the new speed and volume at
which materials and goods could flow through the economy than to any
change in demand resulting from an obvious shift upward in the rate of
growth of population and incorne.
The adoption of the new machinery and improved plant design, by
sharply increasing output and decreasing unit costs, had a profound effect
on the enterprises and the industries in which they were used. Although
these innovations were central to the rise of the large modern industrial
enterprise that integrated mass production with mass distribution, they
had nluch less impact on the organization of the modern industrial factory.
As in the case of other mechanical industries, once the new machinery
and equipment and plant design were perfected, increases in output and
decreases in cost leveled off. Continuing growth and productivity came
after the initial innovations in a slower, incremental manner.

The refining and distilling industries
Mass production came in much the same way in the refining and distilling industries as in continuous-process mechanical industries, though
in a less dramatic manner and at an earlier period in time. It appeared
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earlier because of the ease in integrating the flow of liquids through the
processes of production and because the chemical nature of these processes
permitted the application of more intense heat to expand the volume of
throughput from a set of facilities. As in the case of the mechanical industries, these new high-volume, large-batch, or continuous-process production methods had a profound impact on the growth and organization
of the enterprises and the structure of the industries in which they were
used. But precisely because of the ease of controlling and coordinating
throughput, their operation had only a little more impact on the development of modern systematic or scientific management methods than
did the supervision of the processes of production in the non-heat-using
mechanical industries.
Of aIl the refining and distilling industries, the development of the technology of mass production is best documented in petroleum. A review of
the history of petroleum technology helps to identify the elements of mass
production. The decade following Colonel Edwin L. Dral{e's discovery
of oil in 1859 in Titusville, Pennsylvania, was, understandably, the most
innovative in the improvement of the refining process. In the 1860s, the
rapid building of railroad lines into the oil regions of northwestern Pennsylvania and the equally quick development of the railroad racl{ car permitted bulk movements of refined and crude pëtroleum.
The refiners initially increased output per facility by applying heat
more intensively. They developed the use of superheated steam distillation, which they borrowed from recent innovations in the refining of
sugar. 15 Next they devised the "cracking" process, a technique of applying higher temperatures to higher boiling points to reshape the molecular
structure of crude oil. Such cracking permitted as much as a 20 percent
increase in yield from a single still. The output of stills was further expanded by the use of seamless, wrought iron and steel bottoms; by improving cooling as weIl as heating operations; and by changing the fundamental design of stills so as to increase further the temperature used.
As the individual units were enlarged and made more fuel-intensive,
the operation of the units ,within a single refinery was more closely integrated. Steam power was increasingly u~ed to move the flow of oil through
the plant from one refining process to another. In the late 1860s and early
1870S P. H. Van der Weyde and Henry Rogers hegan ta develop and
then Samuel Van Sickle perfected continuous-process, multiple-stage distillation. This innovation permitted petroleum to flow through the refinery at a steady rate and separate products to he distilled out at different
stages-first gasoline, then kerosene, and then the heavy fuels and luhrication stoc]{. Because so much of the demand for refined petroleum in the
I870S was for kerosene, Van Sickle's innovation was not fully used by
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American refineries. Instead, refineries continued to handle one line of
producrs, with the large srills producing kerosene and heavy fuels and
lubricants being made in smaller ones. Although most American refineries
continued to use what was essentially a large-batch rather than a continuous-process, they were designed to permit a regular and steady flow of
material through the works (see figure 5). Labor was needed only to
package the producr. As the industry's historians, Harold F. Williamson
and Arnold Daum, have explained:
Figure 5. Flow chart, Pratt Refinery, 1869
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By 1870, elimination of nearly aIl nlanual nl0Vetnents of ail distinguished Ilot only
large refineries like Charles Pratt's in New York City. The snlallest decently
appointed Tefinery with less than 1,000 barrels weekly capacity likewise had six
steam punlps: to tnove the crude fronl tank car ta storage tank and aIl other points;
to punlp water, distillate, and retine ail; and to power the air conlpressor for
treating.1 G

Increased size of still, intensified use of energy, and improved design
of plant brought rapid increase in throughput. Early in the decade, nornlal
output was 900 barrels a weel{; it reached 500 barrels a day by 1870. Large
refineries already had a charging capacity of 800 to 1,000 barrels a day and
even nlore. At the sanle time, unit costs fell from an average of 61- to
31- a barrel, and cost of building a refinery rose from $3°,000-$4°,000 to
$60,000-$9°,000. 17 The size of the establishment was still snlall, in terms
of capital invested, costing no nlore than two nliles of weIl-laid railroaq
tracI{. But the economies of speed were of critical importance. And one
does not need to be an econonlic historian to identify the senior partner
of the fastest refinery in the west in 1869. The high speed of throughput
and the resulting lowered unit cost gave John D. Rockefeller his initial
advantage in the competitive battles in the American petroleunl industry
during the 187os.18
Sînlilar, though less dranlatic, developnlents occurred in other distilling
and refining industries in these same years. The coming of steanl refining
and the expansion of the railroad network brought a revolution in sugarnlaking during the 1850S. Hl The innovation of superheated steam and a
vacuunl process (both were borrowed by petroleunl refiners) and a
steam-driven centrifugaI machine for crystallizing sugar aIl greatly accelerated the velocity and volunle of throughput in a single refinery.
Many new large refineries were built in the 1850S and 18605 to use the
new processes. Output soared, priees dropped, but until the 1870S an
expanding market assured continuing profits.
Comparable high-volul11e production technology appeared for the
processing of cotton ~nd linseed oil; for the production of alcohol, sulphuric and other acids, and white and red lead and other pignlents; for
the distilling of liquor; and for the brewing of ale and beer. According to
the testinlony of one producer of sulphuric acid, a product essential in
the refining of petroleum, output in 1882 had "increased nearly a 1,000
percent in the past ten years. In 1866, the price was 5 cents per pound,
today it is 134 cents."20 Coal and railroad transportation permitted enormous expansion in the output of individual breweries producing beer and
ale. In 1860 the largest breweries averaged an output of 5,000 to 8,000
barrels a year. By 1877 they were producing over 100,000 and by 18 95
from 5°0,000 to 800,000 barrels a year. 21 Careful use of piping and then
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assembly-line bottling machines helped to make the process more continuous. In the making of beer and distilled liquors, as in the production of
sugar and margarine, taste requirements demanded sets of skills by the
brewmaster, sugar master, and their counterparts. Such requirements put
a constraint on the volume permitted by the application of new technology, the intensified use of energy, and improved plant design.
The history of these distilling and refining industries demonstrates the
basic axiom of mass production. Economies and lower unit costs resulted
from an intensification of the speed of materials through an establishment
rather than from enlarging its size. They came more from organization
and technological innovations that increased the velocity of throughput
than from adding more men and machines. The potential for mass production thus reflected the basic nature of the processes of production.
Cast savings comparable to those achieved by increased velocity of
throughput in the petroleum, sugar, and other large-batch, continuousprocess industries were not possible in apparel, wood-working, leatherworl{ing and similar small-batch and craft industries. By 1883, two-fifths
of the world's production of petroleum products was being produced in
three large refineries. An attempt to place two-fifths of the nation's production of cotton textiles, men's suits or shoes, or furniture in three facilities would have been absurde The diseconomies of scale would have far
outweighed any possible economies.
As in the case of continuous-process mechanicaI industries, such as
cigarettes, matches, milling, and canning, increased velocity of throughput in refining and distilling made production capital-intensive and energy-intensive. In oil refineries, where workers were employed primarily
to pacl{age the product, the average number of laborers rose from 1 loin
1880 to 189 in 1899, and the total number of workers in the industry from
9,869 to 12,199; in the same two decades, the number of refineries dropped
from 89 to 75 and value of the output rose from $43. 7 to $123.9 million. 22
In these industries, too, efficient production resulted more from organizational improvements in layout of plants and works than from the
development of new administrative structures and procedures. Supervision of the worl{ing force required little more in the way of systemic procedures than with the much larger force in textile and shoe factories. Nor
was costing mùch more of a problem. erude oil, coal, and sulphuric acid
were the main materials used by an oil refinery. Their costs were easily
calculated. The overall capital investment and fixed costs were still only
a small part of the total costs. They were tiny compared with those of a
railroad. So although the leading refiners appeared to have kept a close
watch on prime costs, they paid little attention to accounting for overhead
costs or determining depreciation. For example, after the formation of the
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Standard Oil Trust in 1882, senior executives received monthly cost
statements of prime costs that permitted calculation of unit costs. 2:l They
were soon using comparative costs-and-yield statements to evaluate the
performance of their refineries and to make their decisions to concentrate
production in large units. Yet there is no evidence that they began to develop sophisticated methods to account for overhead expense and for depreciation in their costs calculations. Nor do the excellent records of the
Pabst Brewing Company, the largest brewing enterprise in the United
States, reveal the use of modern accurate cost accounting, although in the
I880s executives gave sorne thought to depreciation in evaluating the
worth of plant and equipment for inventory, tax, and insurance purposes. 24
Mass production came even nlore quickly and at an earlier period in
refining, distilling, and other industries employing chemical processes
than it did in mechanic~l industries able to adopt continuous-process machinery. The resulting increase in output led to the formation of giant
integrated enterprises. In both types of industries, however, the fact that
effective coordination and control could be achieved by improved design
of plants and works lessened the challenge to innovate in methods and procedures to regulate and systematize the movement of workers and managers, that is, lessened the challenge to innovate in factory management.

The 11zetal-7Jlaking industries
Modern factory management was first fully worked out in the metalmaking and metal-working industries. In metal-making, it came in response to the need to integrate (that is to internalize) within a single
works several major processes of production previously carried on in
different locations. In metal-working, it arose fronl the challenges of coordinating and controlling the flow of materials within a plant where several processes of production had been subdivided and were carried on in
specialized departments. In both metal-making and metal-working, the
processes of production became increasingly mechanized, capital-intensive, and energy consuming. But because the materials were so hard to
process and more difficult to work than in the mechanical or refining industries, mass production came in a slower, more evolutionary manner.
In the metal-making and metal-worl{ing industries the drive to mass production required far more intricate and costly machinery, a more intensive use of energy, an even greater attention to the design of works and
plants, and for the first time, concentration on the development of systematic practices and procedures of factory management.
In metal-making, the challenge of scheduling, coordination, and con-
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trolling the flow of work came only afrer more than one process had
been placed in a single works. On the old "iron plantations" facilities had
been too small and the technology too crude to create a need for internaI
scheduling and control or to permit a greater increase in output_ through
careful plant design and improved management procedures. Theo, the
iron industry began to "disintegrate" in the 1830S and 184°5, when the
availability of coal permitted a greater and steadier output and when
many of the plantations had exhausted their ore supplies. Blast furnaces,
forges, and rolling and finishing mills were soon operating in different
establishments.
The reintegration of the iron-making processes came quickly. It fitst
appeared with the building of the earliest large rail nlills in the 18 50S. As
one rail mill normally consumed the output of two or three blast furnaces,
there was an obvious advantage ta placing the blast furnaces and final
shaping mills within a single works. 25 By 1860 the four biggest integrated
rail mills were the largest enterprises in the iron industry. Saon they were
producing wire, beams, and merchant bar iron as weIl as rails. The capitalization of each was over $1 million. Not only was equipment costly but
also the labor force in these mills was large. The ratio of capital to worker
was still relatively low; the mills remained relatively labor-intensive. In
1860 the Mountour Iron Works at Danville employed close ta 3,000 employees; the Cambria Iron Worl{s at Johnstown, 1,948; the Phoenix Iron
Company at PhoenixviIle, 1,230 (aIl three were in Pennsylvania); and
the Trenton (New Jersey) Iron Works, 786.26 During the Civil War the
number of large integrated iron-mal{ing works increased, though they
remained about the same in size.
In such integrated rail mills the Bessenler steel process-the first to
produce that metal on a massive scale-was introduced into the United
States in the late I860s and early 1870s. And it was in these same mills that
the open-hearth process made its appearance in the 1880s. Between 1865
and 1876 eleven iron and steel enterprises installed Bessemer converters.27
In most cases the converters worked alongside or took the place of the
existing puddling and rolling mills. However, Andrew Carnegie's Edgar
Thomson Warks in Pittsburgh and one or two other rail plants were
entirely new ones.
One man, Alexander Lyman Holley, was responsible for the design of
these eleven new steel works. This brilliant and versatile engineer had
found his calling in hringing to fruition the ideas and plans of Henry
Bessemer for the mass production of stee1. 28 Holley's achievements were
Jess in technological innovation than in the designing of equipment and
facilities and their arrangement within the warl{s. He defined as his primary goal "ta assure a very large and regulat output." He improved ma-
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chinery by placing removable bottoms in the converters to shorten the
time needed to reline them and by reshaping the form of converters themselves. 29 In Holley's mind, however, the design of the works and the
quality of its Inanagement were as important as machinery in increasing
the velocity of throughput. He emphasized this point in an article printed
in the Metallurgical Re·view in 1877, in which he compared steel-producing works in Great Britain and the United States:
In the United States, while the excellent features of Bessemer and Longsbon's plant
have been retained, the very first works, and in a better manner each succeeding
works, have embodied radical improvements in arrangement a~d in detail of plant,
the object being to increase the output of a unit of capital and of a unit of working
expense. ... It will have been observed that the capacity of these works for a very
large and regular output, lies chiefly in an arrangement which provides large and
unhampered spaces for all the principal operations of manufacture and maintenance, while it at the same time concentrates these operations. The result of
concentration which is realized is the saving of rehandling and of the spaces and
machinery and cost required for rehandling. A possible result of concentration
which has been avoided is the interference of one machine and operation with
another. At the same time a degree of elasticity has been introduced into the plant,
partly by the duplication and partly by the interchangeableness of important
appurtenances, the result being that little or no rime is lost if the melting and converting operations are not quite concurrent, or if temporary delays or failures occur
in any department of manufacturing or maintenance.
The fact, however, must not be lost sight of that the adaptation of plant, which
has thus been analyzed, is not the only important condition of large and cheap
production; the technical management of American works has become equally
improved. Better organization and more readiness, vigilance and technical knowledge on the part of the management have been required to run works up ta their
capacity, as their capacity has become increased by better arrangement and
appliances. 30

Holley considered the Edgar Thomson W orks his finest creation. He
was proud of the installation he had huilt at his Cambria works at Johnstown, Pennsylvania, but that involved only the placing of the Bessemer
units within a large, already existing works (see figure 6) ;31 In building
the Edgar Thomson W orks for Andrew Carnegie he could start from
scratch. The comparison of the layout of the two works is illuminating.
Cambria was originally built in the 18 50S before manufacturers fully appreciated the importance of plant design to productivity. It was constructed with little attention to flow of materials within the works. This
had been the case with the layout of other large carly works, such 'as the
Du Pont Company's establishment on the Brandywine Creek and the
Springfield Armory on the Connecticut River. On the other hand, at
Carnegie's new works the site itself, on the Monongahela River at the
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Figure 6. Plan of the Cambria Iron Works, 1878
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junction of three railroads-the Pennsylvania, the Baltimore & Ohio, and
the Pittsburgh & Lake Erie-was selected to mal{e the fullest use of existing railroad transportation. The plant was designed to assure as continuous a flow as possible from the suppliers of the raw material through the
processes of production to the shipment of the finished goods to the
custon1ers. Holley described the worl{s in 1 878, three years after operations began, by saying:
As the cheap transportation of supplies of products in process of manufacture, and
of products to market, is a feature of first importance, these works were laid out, fiat
with a view of making the buildings artistically parallel with the existing roads or
with each other, but of laying down convenient railroads with easy curves; the
buildings were 1Jlade to fit the transportation. Coal is dumped from the mine-cars,
standing on the elevator track . . . , directly upon the floors of the producer and
boilerhouses. Coke and pigiron are delivered to the stockyard with equal facility.
The finishing end of the rail-nlill is accommodated on both sides by low-Ievel widegauge railways. The projected open-hearth and merchant plants have equally good
facilities. There is also a complete system of 3D-inch railways for internai
transportation. 32
l

The worl{s relied at first on Carnegie's nearby Lucy and Isabella blast
furnaces for their pig irone Then in 1879 large blast furnaces were built
at the plant site. The design of the works (figure 7) permitted the E. T.
W orks, as they were always called, to become the most efficient steel
producer in the nation, and indeed the world.
In addition, Carnegie's blast furnaces-Lucy, Isabella, and then. those
at the E. T. Works-were the largest and most energy-consuming in the
world. By "hard driving," through the use of more intense heat and improved and more powerful blast engines, the Lucy furnace increased production from 13,000 tons in 1872 to 100,000 tons in the late 1890s.'33 By
1890, other furnaces besicles those of Carnegie were producing over 1,000
tons a weel{-an enorn10US increase over the 70 tons a week of the blast
furnaces even as late as the early 1870s.
In the same period similar increases occu.rred in the output of the succeeding stages of the process and in quickening the flow from the blast
furnace to the shipment'of the final product. As Peter Temin has noted:
"The speed at which steel was made was continually rising, and new innovations were constantly being introduced to speed it further." At the
Carnegie works, for ex-ample, Bessemer converters became larger, the
Thomas-Gilchrist process made possible a large output from open-hearth
furnaces, and the Jones mixer accelerated the flow of materials from the
blast furnace to converter. Here and at other worl{s the cooling of ingots
in the soaking pits was done faster and carrying rollers improved. "Steam
and later electric power replaced the lifting and carrying action of human
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Figure 7. Plan of the Edgar Thomson Steel Works, ca. 188 5
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muscle, mills were modified ta handle the steel quickly and with a minimunl of strain to the nlachinery, and people disappeared from the mills.
By the turn of the century, there were not a dozen men on the floor of a
nlill rolling 3,000 tons a day, or as much as a Pittsburgh rolling mill of
1850 rolled in a year."H4
Technological innovation and improved plant design, which continued
ta accelerate velocity of throughput, made the processes more capitalintensive and energy consuming. This was true not only of the largest and
nlost efficient works, including those using the n~w open-hearth furnaces
installed in the 1 880s, but also of the industry as a whole. Between 1869
and 1899 the average annual output of the blast furnaces rose from 5,000
to 65,000 tons and that for steel works and rolling mills from 3,000 to
23,000 tons. 35 For the same period, the average capital investment for a
blast furnace establishment increased four and a half times, from $145,000
to $643,000, and rolling mills eight times, from $156,000 ta $967,000. The
working force grew more slowly. That for a blast furnace increased from
an average of 71 ta 176, or two and a half tim~s, and for rolling mills from
119 ta 4 12, or three and a half times. In the same period the number of
blast furnace establishments fell from 386 to 223, while the number of
steel works and rolling mills stayed at about 400. This great expansion in
the speed and volume of output required an immense amount of fuel.
Coke, which w~s just beginning ta be used in the United States as fuel in
the 1850S, consumed 8.1 million tons of coal in 1885 and 49.5 million tons
ln 1905.
The greatly increased velocity of flow through these works, as Holley
suggested, placed increased demands on their managers. Overall coordination and control was difficult, for unlike an ail or sugar refinery, each part
of the production process involved different activities. Moreover, the
subunits within the works-the coke avens, the blast furnaces, the Bessemer converters or open hearths, the rail, wire, beam, and other finishing
mills-were managed, in the words of one of the most able steel-makers,
John Fritz, as "small principalities, each of thenl being governed by a
despotic foreman."36 These autocrats handled the day-to-day activities in
their units. They hired, fired, and promoted the men who worked under
them. Effective coordination of throughput required the placing of vigorous management contraIs over these despots.
In no metal-making enterprise were the techniques of coordination and
control more effectively developed than in those of Andrew Carnegie. In
building the administrative structure for his new steel works, Carnegie
and his subordinates drew directly from the railroads. Carnegie himself
was an experienced railroad executive before he entered iron- and steelmaking. At the age of seventeen he had become an assistant ta Thomas
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Scott, who was then the first superintendent of the Western Division of
the Pennsylvania Railroad. 37 When Scott moved up to he vice president,
Carnegie succeeded hinl as division superintendent. He quickly proved
himself a most effective manager on one of the husiest divisions of what
was then the nation's best-managed railroad.
The Carnegie Company's close relation to the railroads was not unique.
The entire output of the first Bessemer plants went into rails. "AlI of the
Bessemer plants had tics of one sort or another with the railroads, usually
through the medium of common ownership or directorships."38 Railroads,
in order ta assure themselves of such essential supplies, provided much of
the capital investment required in the new Bessemer works. The transfer
of adnlinistrative techniques from the railroads to iron- and steel-producing plants was perfectIy natural.
In organizing his steel company, Carnegie put together a structure similar to the one he had worked in on the Pennsylvania Railroad. 39 He appointed the nation's most accomplished steel-mal{er, Captain William
Jones, as general superintendent to oversee the day-to-day work of the
superintendents in charge of the blast furnaces, Bessemer converters, railroad mills, bridge-making plants, and other departments. As general managers, Carnegie selected William P. Shinn, a highly conlpetent railroad
executive who had been appointed the general agent of the Pennsylvania
Company (the subsidia'ry that operated the Pennsylvania's lines north
and west of Pittsburgh) when it was formed in 1871. "It was Shinn,"
notes Carnegie's biographer, Joseph Frazier Wall, "who had coordinated
the various parts and created an effective unit of production."40
Shinn's major achievement was the development of statistical data
needed for coordination and control. According to James H. Bridge, who
worked in the Carnegie enterprises, Shinn did this in part by introducing
"the voucher system of accounting" which, though it had "long been
used by railroads, ... was not [yet] in general use in manufacturing concerns."41 By this method, each department listed the amount and cost of
materials and labor used on each arder as it passed through the suhunit.
Such information permitted Shinn ta send Carnegie monthly statements
and, in time, even daily ones providing data on the costs of ore, limestone,
coal, coke, pig iron (when it was not produced at the plant), spiegel,
molds, refractories, repairs, fuel, and labor for each ton of rails produced. 42
Bridge called these cost sheets "marvels of ingenuity and careful accounting."43
These cost sheets were Carnegie's primary instrument of control. Costs
were Carnegie's obsession. One of his favorite dicta was: Watch the costs
and the profits will take care of themselves. 44 He was forever asking Shinn
and Jones and the department heads the reasons for changes in unit costs.
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Carnegie concentrated, as he had when he was a division manager on the
Pennsylvania, on the cost side of the operating ratio, comparing current
costs of each operating unit with those of previous months and, where
possible, with those of other enterprises. 45 Indeed, one reason Carnegie
joined the Bessemer pool, which was made up of aIl steel companies producing Bessemer rails, was to have the opportunity to get a look at the
cost figures of his competitors. These controls were effective. Bridge
reports that: "The minutest details of cost of materials and labor in every
department appeared from day to day and week to week in the accounts;
and saon every man about the place was made to realize it. The men felt
and often remarked that the eyes of the company were always on them
through the books."46
By 1880 Carnegie's cost sheets were far more detailed and more accurate
than cast controls in the leading enterprises in textile, petroleunl, tobacco,
and other industries. In the nletal-working industries comparable statistical data were only just being perfected. In addition to using their cast
sheets to evaluate the performance of departmental managers, foremen,
and men, Carnegie, Shinn, and Jones relied on them to check the quality
and mix of raw materials. They used them to evaluate improvements in
process and in product and to make decisions on developing by-products.
In pricing, particularly nonstandardized items Iike bridges, cost sheets
were invaluable. The company would not accept a contract until its costs
were carefully estimated and 'until options had been obtained on the basic
materials of coke and ore. 47
Nevertheless, Carnegie's concern was almost wholly with prime costs.
He and his associates appear to have paid almost no attention to overhead
and depreciation. This too reflected the railroad experience. As on the
raiIroads, administrative overhead and sales expenses were comparatively
small and estimated in a rough fashion. Likewise, Carnegie reIied on replacement accounting by charging repair, maintenance, and renewals to
operating costs. Carnegie had, therefore, no certain way of determining
the capital invested in his plant and equipment. As on the railroads, he
evaluated performance in terms of the operating ratio (the cost of operations as a percent of sales) and profits in terms of a percentage of book
value of stock issued. 48
Although Carnegie had by the end of the 1 870S created a plant organization at the E. T. W orks that could he considered modern, the number
of managers was stililow and the staff was small. The staff executives included only the accountants who provided statistical con~ols~ three engineers in charge of maintenance of plant and equipment, and a chemist;
"a Iearned German, Dr. Fricke," whose laboratories played an important
role in maintaining the quality of output and in improving the processes
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of production. 49 The enterprise was still very much an entrepreneurial
one with Carnegie making nearly aIl the top management decisions.
The history of the American steel industry illustrates effectively how
technological innovation, intensified use of energy, plant design, and
overall management procedures permitted a great increase in the volume
and speed of throughput and with it a comparable expansion in the productivity of operation. Carnegie's preeminence in the industry came from
his conlmitment ta technological change and from his imaginative transferraI to nlanufacturing of administrative methods and contraIs developed on the railroads. Technological and organizational innovation paid
off. Carnegie's priees were lower and his profits higher than any producer
in the industry. As soon as the E. T. Worl{s was opened in 1875 it recorded profits of $9.50 a ton. 50 In 1878 Carnegie's rail mill recorded a
profit of $401,000 or 31 percent on equity. It rose in the next two years to
$2.0 million. As the business grew, so did its profits. At the end of the
1890S Carnegie's larger and nlore diversified enterprise had profits of $20
nlillion. For the year 19°0 they stood at $40 million. By becoming a pioneer in the methods of mass production in steel, Carnegie quickly accumulated, as John D. Rockefeller had done in petroleum, one of the largest
fortunes the world had ever seen.
Sinlilar though less spectacular developments occurred in other steel
cOlllpanies and in the processing of iron, nonferrous metals, and glass.
The new technology and organizational forms became weIl known.
Carnegie, Jones, and other steel mal{ers enjoyed describing their achievelllents. Many of their technical problems and procedures were written
about in the pages of Iron Age, the Engineering and Mini11g Journal, the
Bulletin of the AmeJ.:ican Iron and Steel Institute, and the Proceedings of
the American Institute of Mining Engineers. These journals also reviewed
the coming of new methods in the processing of copper, zinc, and other
llletais and in the production of plate glass. In all these industries expansion of output came more from increasing the velocity of throughput
within the plant than from increasing the size of the establishment in
terlllS of area covered and worl{ers employed. Other metal-making industries became increasingly, though more slowly than in steel, capitalintensive, energy-intensive, and manager-intensive.

The 1Jletal-working industries

In the metal-worl{ing industries, the technical and organizational challenges were more difficult than those facing Carnegie and his competitors.
Processing of materials required greater skilis and more precision, the use
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of nlore conlplex nlachinery, and a greater variety of raw nlaterials. For
thesc reasans, major technolagical innovations tool{ longer ta be perfected
and organizational inlprovenlents required l1l0re concentration on the désign of the nlovenlcnts of men than on the layaut of a plant or works.
The organizational challenges in the metal-working industries increased proportionately with the nUl1lber of subunits within the enterprise.
The Illaking of siIllple fahricated products, such as castings, mouldings,
nails, screws, and illlplenlents like axes, hoes, saws, knives, and other cutIery, required an estahlishnlent that differcd little fronl Adanl Smith's
classic pin factory. Furnaces for welding and tenlpering, forges for
stanlping, I1lachinery for grinding and polishing were Iined up so that the
I1laterials nloved casily frolll one part of the subdivided process to another.
The 111aking of stoves and plows added the extra dilllension of asselllbling
a relativcly few interchangeable parts. This dimension becanle Ill0re conlplcx in the production of harvesters and reapers, scales and safes, and still
morc intricate in the production of locl{s, clocks, and watches. Problenls
of overall coordination and control grew even 1l10re challcnging where
the production of goods involved a large number of different types of
fabricated parts. Such was the case in the nlanufacturing of the new
breechloading and repeating fircarnls, sewing nlachines, typewriters, electrical I1lotors, and at the opening of the new century, automobiles. 51
A brief description of the process of' producing a sewing nlachine
illustrates the complexity inyolved. This description is taken from Charles
H. Fitch's introduction to the census of manufactures of 1880. He notes
the ll1any different 1l1atcrials used, including "pig-, bar-, and sheet-iron,
iron and steel wire, bar- and sheet-steel, 111alleable iron, japan varnish, and
power and ll1achine supplies in general, woods for casing (largely walnut
and poplar), besicles a considerable range of other 111aterials."!i2 In the
nlaking of nletai parts, the bull{ of nlaterials passed successively from one
operating unit to another-fronl the foundry to the "tumbling-room,
annealing, japanning, drilling, turning, nlilling, grinding and polishing,
ornamenting, varnishing, adjusting, and proving departnlents." In addition, there were other nletal-working departments producing tools, attachll1ents, and needles. The "wood-working and cahinet-nlaking departnlents
constitute a separate and distinct nlanufacture" that was probably as
conlplicated as any nlass producing furniture factory of the periode
Finally, a large assembling departnlent was responsible for the completion
of the product and its "gauging," inspection, and preparation for shipment.
In developing the technology and organizations essential for highvolume output in the nletaI-working industries, factory owners and
managers relied more on their own industrial experience than did the first
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mass producers of steel and kerosene. They borrowed less of their technology from other industries or from abroad, and less of their organizational methods from the railroads. The most innovative were the New
England manufacturers, particularly those of the Connecticut Valley,
where the mass production of firearms and, after the coming of anthracite
coaI, simple tools and implements had their beginnings.
Fronl the 18 Sqs until the economically depressed years of the 1 870s, the
manufacturers of mass-produced metal goods concentrated on improveing their machinery for shaping metai. Skilled mechanics trained at the
Springfield Armory and other early metal-worl{ing establishments, snch
nlen as the celebrated superintendent at the Collins Axe Factory, Elisha K.
Root, devised new types of machines and machine tools to produce recently invented breechloading and repeating firearms, agricultural implements, sewing machines, locl{s, scales, pumps, and, later, typewriters. 53
Others trained in this type of manufacturing helped to establish Brown
and Sharpe, Pratt and Whitney, the Providence Tooi Company, and other
enterprises specializing in the production of machinery so essential for
high-volume production in metal-working factories.
The initial concentration on technology left the manufacturers in these
establishments Iittle time to improve management methods. They turned
the day-to-day operations of the new factories over to the foremen of the
severai departments. As in the case of the iron and steel mills, these forenlen controlled; they hired, fired, and promoted their working force. In
those departments requiring the most intricate processing techniques in
grinding, polishing, and other finishing of metal components, the foremen
were responsible for the profitability as weIl as the productivity of their
departments. They frequentIy became "inside contractors."54
By the "inside contracting" system of management, a skilled mechanic
or metai worker contracted to deliver a specified number of parts over a
specified period of time, usually a year. He paid as weIl as hired his labor
force. The owners agreed to provide the contractor with floor space,
machinery, light, power, heat, special tools, patterns, and the necessary
raw and semifinished matçrials. At first the contractor paid his men
directIy; later payment w~s' handled through the company's financial
office. Thus, as Harold Williamson has pointed out in his history of the
Winchester Repeating Arms Company: "The management credited the
account of the contractor so much for every hundred pieces of finished
work which passed inspection, and debited his account for the wages paid
to his men and the cost of oil, files, waste, and so on, used in production.
Anything left over was paid to the contractor as a profit."55 In addition,
~he contractor received a foreman's wage which assured him a minimum
lncome.
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Such a system meant that the owners of these works had fewer problems
of supervision of the working force than had the superintendent at the
Springfield Armory in the 1820S. Nor did they have ta work out accounting methods to assure proper payment for piece work. At the same time
they knew relatively Iittie about the precise costs of labor and materials
used in the contracted departments and by the enterprise as a whole. Nor
did they provide for carefui supervision of the flow of goods from one
departnlent to another. Such coordination was left to informaI cooperation of the foremen of departments with a modicum of supervision by the
partner in the firnl who had charge of manufacturing.

The beginnings of scientific 1J1anage111ent
When the prolonged economic depression of the 1870S brought a
continuing drop in demand and with it unused capacity in metal-working,
manufacturers began to turn their attention from technology to organization. 56 The new interest Ied to the heginnings of the scientific management
movement in American industry. Organization and management improvenlent hecame a major topic of discussion at the recentIy formed American
Society of Mechanicai Engineers. In 1886, Henry R. Towne, the senior
executive and major stockholder of the Yale and Towne Lock Company,
made it the theme for that year's annual meeting of the society. In his
presidentiai address, entitled "The Engineer as an Economist," Towne
noted that:
The questions to be considered, and which need recording and publication as
conducive to discussion and the dissemination of useful knowledge in this specialty,
group themselves under two principal heads, namely: SHOP MANAGEMENT and SHOP
ACCOUNTING ••• Vnder the head of Shop Management faIl the questions of organization, responsibility, reports, systems of contract and piece work, and aIl that
relates to the executive managenlent of works, mills and factories. U nder the head of
Shop Accounting faH the questions of time and wages systems, determination of
costs whether by piece or day-work, the distribution of the vario~s expense
accounts, the ascertainment of profits, methods of bookkeeping, and aIl that enters
inta the' system of accounts which relates ta the manufacturing departments of a
business and ta the determination and record of its results. 57

Towne's address was followed by two other significant papers, one on
cost accounting and the other on capital accounting. These two papers
provide further insights into the state of factory management in the
metal-working industries in the mid-ISSos. The author of the second,
Captain Henry Metcalfe, was an intellectual heir of Roswell Lee, the
systematizer of the Springfield Armory early in the nineteenth century.
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Metcalfe had served as superintendent of several of the federal arsenals
and had the previous year published the first book to be written in the
United States on cost accounting in manufacturing works. His analysis
and, proposaIs were based on modifications and refinements of the procedures that were first developed at the Springfield Armory after 181 5.
They had similarities to the voucher system of accounts that Carnegie
borrowed from the railroads.
T 0 Metcalfe the basic managerial problems were coordination and
control. He began by describing "wasteful delay" in the process of manufacturing, which in many cases resulted from records "too often kept by
memory." He then quoted the manager and owner of a large establishment employing 1,400 men as telling him:
The trouble is not foreseeing necessities, nor in starting the work to meet them; but
in constantly running over the back track to §ee that nothing ordered has been
overlooked, and in settling disputes as to whether such and such an order was or was
not actually given and received. Superintendence ... would he very different work
if 1 were sure that an order once given would go of.. itself through the works, leaving
a permanent trail by which 1 could follow it and decide positively where and by
whonl it was stopped. As it is, 1 spend so much of my time in "shooing" along my
orders like a flock of sheep that 1 have but little left for the serions dnties of my
position.58

Metcalfe's answer was what he called a "shop-order system of accounts" which made it possible to control the flow and improve basic
cost accounting. Each order, after it was accepted by the factory, received
a number. That number was then put on what were essentially routing
slips prepared at the plant's office. These indicated which departments
the order would pass through and what parts were ta he fabricated and
assembled. These slips accompanied materials. On them, each department
forenlan placed the time and wages expended, as weIl as the machines
and materials used on that arder while it was in his department. The
conlpleted set of slips thus provided a record of the costs of labor and
InateriaIs used ta complete each order. They also gave an accurate account
of the cost of operating each departnlent. In addition, the ticket acted as
an authority to do work and to requisition materials. It aIsa became a
"roll calI or time check" on the working force. 59
Metcalfe further used these data ta determine for each department the
"indirect expenses" or overhead costs as weIl as the "direct expenses"
or prime costs. His procedures for computing the former appear ta he
more sophisticated than those used hy the raiIroads or in Carnegie's steel
works. 60 He had developed a formula ta determine a "cast factor" hased
on each department's contribution ta the work donc by the enterprise as
a whole. With this factor he allocated ta each department a part of the
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general expenses such as rent,.'insurance, taxes, and what he termed "the
standing order" charges, that is, heat, power, light, general foundry as weIl
as general office and sales expenses. On the basis of the infornlation provided by his routing slips Metcalfe produced monthly and even daily
cost sheets for each departnlent and for each order.
The speal{er who took the platforrn after Metcalfe at the 1886 nleeting,
Oberlin Snlith, the chief engineer of a New Jersey machine-tool company, rounded out the discussion by considering capital aecounting. 61
For Smith, the purpose of such a valuation was to appraise the property
accurately for tax and insurance purposes and to value properly the firm's
assets on the annual balance sheets. Smith argued for using eurrent replacenlent costs in mal{ing such valuation. However, neither Snlith nor
his contenlporaries nlade any attempt to account systenlatically for depreciation. Most nletal-worl{ing firms continued to use the railroad method
of renewal accounting. They charged repairs and renewals to operating
costs, and listed their assets either at original (historical) costs or at
replacement costs.
The long discussion that followed these papers at the meeting in March
1886 indicated that other manufacturers were developing comparable
control and accounting methods. Fredericl{ W. Taylor of the Midvale
Steel Conlpany said that his firm had been using a technique "very similar"
to Metcalfe's for the past ten years. 62 John W. Anderson, who operated a
"large manufacturing establishment which embraced twelve different
departnlents, each having a foreman," reported employing comparable
ticl{et systenls. Charles A. Fitch had observed the use of similar methods in
sewing machine factories. While no one mentioned Carnegie's use of the
comparable voucher systenl and of other examples of railroad accounting,
Taylor in his later corresp~ndence tells of his reliance on' vouchers, in
particular, and on railroad accounting, in general, in developing internaI
statistical controls.
Taylor and Anderson immediately pointed out the basic weaknesses in
l\1etcalfe's proposed control systenl. Forenlen and worl{ers had neither
the time nOf interest to fill out the slips properly. For this purpose, metalworking firms were soon employing specialized clerl{s and tinlekeepers to
collect, record, and disseminate the information needed for costing and
coordination. G3 By the I890s, these clerks had become the first "staff"
employees in a number of metal-working factories.
Although metal-working manufacturers agreed to the value of the
procedures proposed by Metcalfe and others, the inside contraetors and
other strong and independent foremen often stood in the way of getting
the new systems installed. It has been noted that: "From the contractor's
point of view any steps taken by the Company to obtain greater knowl-
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edge and control by expanding accounting procedures, greater inspection,
or the introduction of rate cuts, represented a threat to his position and
status."64 This was true, too, 'of the foremen who operated furnaces and
other major activities on a piece-rate basis.
Partly as a way to get the contractors and other foremen and their
worl{ers to accept the shop-order ticket system or similar control proce-dures, Henry Towne, Frederick W. Halsey, and other metal-worl{ing
manufacturers developed what they termed gain-sharing plans. These
plans, the manufacturers believed, provided incentives similar to those of
inside contracting by assuring workmen as weIl as foremen higher pay for
expanded output. At the same time they permitted the management to
gain control over the processes of production.
In 1889, at the annual meeting of the ASME, Towne described a gainsharing plan which had been used in his works since 1884.65 It was essentially a contract with aIl the worl{ing force in a department or shop
similar to that which his firm previously had had with individual inside
contractors. By this scheme any reduction in unit costs achieved through
improved equipment and plant design, more effective scheduling, fuller
use of machines and materials, and more productive labor would be shared
equally between the company and the workers. Thirty to 40 percent of
the savings resulting from increased productivity was to go to the workers
and 10 ta 20 to the much smaller number of foremen.
Halsey's plan was a premium one. It was based on hourly rather than
piece rate (thus assuring a certain minimum wage). Premiums, sometimes as high as a third of the hourly rate, were paid to workers who
exceeded standard output. This scheme was widely used and copied. 66 In
deternlining standard output, both T owne and Halsey had relied on past
experience as shown in existing records and in the data collected through
the installation of the new shop-order or voucher systems of accounts.
In 1895, Frederick W. Taylor delivered his first paper on what he soon
termed "scientific management."67 He explicitly addressed himself to
improving the gain-sharing plans of Towne and Halsey.68 First, he
pointed out that the costs and the resulting savings to be shared should
not be based, as they were in those plans, on past experience, but rather
on a standard time and output to be determined "scientifically" through
detailed job analyses and time and motion studies of the work involved.
In addition, Taylor would apply the stick as weIl as the carrot. He would
do this by returning to the piece rate and by paying a "differential piece
rate." The workers who failed to meet this standard time and output
received a lower rate per piece, while those who excelled received a much
higher rate per piece. 69
His efforts to determine scientifically standard time and output helped
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Taylor to become the nation's best known expert on factory management.
They also convinced him that shop or department foremen, the central
figures in factory organization, nlust go. He becanle certain that no nlan
could acquire the versatile conlpetence needed by a general or "line"
foreman to do his job properly.70 He proposed to achieve this goal by
forming a planning department to administer the factory as a whole and
to do so through a number of highly specialized shop bosses, or, in his
terms, "functional foremen." The activities of the generaI foreman were
thus to be subdivided into parts. Instead of reporting to one boss the
workers in one shop or department would report to eight. These included,
as Taylor wrote in his major work, Shop Manage111ent, "( 1) route clerks,
(2) instruction card clerks, (3) cost and time clerks, who plan and give
directions From the planning room, and (4) gang bosses." These four
provide coordination and control. Three other functional foremen-the
speed boss, the repair boss, and the inspector-were concerned with the
performance and the result of work. An eighth, the shop disciplinarian,
reviewed the workers' "virtues and defects," and aided thenl in more
effectively carrying out their tasks. 71
AlI eight of these functional foremen reported to the planning department. "The shop, and indeed the whole works," Taylor insisted, "should
be managed, not by the manager, superintendent and foreman, but by the
planning department."72 The planning department was also to supervise
job analyses and time and motion studies and to set the standards of output. After reviewing the orders received at the plant, it was, on the basis
of its analyses and information, to schedule the flows of current orders
and to set the daily work plan for each operating unit and for each worker
in the factory. In addition, it was to refine the shop-order system of
control and to l{eep a constant check on "the cost of aIl itenls manufactured with complete expense analysis and complete monthly comparative
cost and expense exhibits." Its employment bureau was to have charge of
recruitment and laying-off of workers. Finally, the planning department
was to be responsible for "the maintenance of the entire system, and of
standard methods and app~icances throughout the establishment, including the planning room itself."73
Although Taylor's goal of extrenle specialization proved unacceptable
to American manufacturers, many of his basic concepts were incorporated into the organization of modern American factories. The weal{ness
of the Taylor system was its failure to pinpoint authority and responsihility for getting the departmental tasks done and for maintaining a steady
flow of materials from one stage of the process to the next. Responsibility
for such activities was diffused among the several members of the planning
department and among the functional foremen. Several of Taylor's con-
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tenlporaries, including such writers on factory nlanagenlent as Alexander
H. Church, Harrington Enlerson, Leon P. Alford, and Russell Robb,
pointcd to this critical need in factory operations.;4 Church, for example,
strcssed that ,vhile Taylor focused on "analysis" of tasks, he failed to
consider their "synthesis" into the organization as a whole. "Coordination," Church insisted, "is the keynote of modern industry."
No factory o\vner, even those who consulted Taylor or his disciples,
adapted the Taylor systenl without I110difying it. To provide the essential
overall coordination and control of throughput and at the sanle time to
benefit frolll the functianal specialization proposed by Taylor, nlany installcd an explicit line and staff structure. The operating departments or
shops continued to be I1lanaged by forenlen who were generalists and
,vha ,vere on a line of authority that callle down from the president by
\vay of the works nlanager or superintendent. The functions of Taylor's
planning departIllent and functional forenlan became those of a plant
ll1anager's staff.;5 Overall coordination, control, and planning remained
the rcsponsibility of the works lllanager, who was now assisted by a staff
of specialists.
The 1110St articulate exponent of the line and staff type of factory
organization was Harrington Elllerson, who, not surprisingly, was an
experienced railroad 111anager-first as a troubleshooter for the Burlington
and then far the Santa Fe. In a series of articles in EngÎ11eering News in
19°8 and 1909 an~ in two books, he proposed four major staff officespersonnel, plant and nlachinery, nlaterials, and lllethods and procedures. 76
As had been the case on the railroads, the staff was to advise on but not
have responsibility for carrying out day-to-day work. "It is the business
of staff, not to acconlplish work, but to set up standards and ideals, sa that
the line nlay work nlore efficiently."
In the first years of the new century many factories canle to he organized
along the lines set out by Enlerson, Taylor, Towne, and other active
nlenlbers of the Anlerican Society of Mechanical Engineers. The contract
SystCI11 was elinlinated; gain-sharing and incentive plans were adopted;
cost accounting based on shop orders or a voucher systenl of accounts was
introduced; tinle studies were carried out; route, tinle, cost, and inspection
clerks were enlployed; and the lllanager's staff was enlarged.
The Renlington Typewriter factory at Illion, New Y orl{, reorganized
in 1910 by Henry Gantt, one of Taylor's most conlnlitted disciples, provides a good illustration.'7 AIl the units involved in the fabrication and
assenlbling of parts were placed in the nlanufacturing departnlent-the
line dcpartl1lent. Each subunit there had its own forelllan responsible for
its output. The other departments-purchasing, stock order, shipping,
inspection, time and cost, works engineering, and labor-became staff
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departments, reporting directly to the works manager or his assistant and
communicating to the operating units through these two senior executives.
In the structure Henry Towne finally adopted in 1905 for his lockmaking enterprise, the line and staff distinction was more explicit and
the staff offices more elaborate than at Remington. Here another Taylor
disciple, Carl Barth, planned a new structure. In addition to the purchasing, the stock arder and shipping, the power and plant, and employment
departments, there were departments for praduct design, production
efficiency, and methods. As at Remington, Towne's stock-order department supervised the flow of materials through the factory. It conducts, in
the words of one report, "correspondence with customers concerning aIl
entered orders, enters aIl orders for stock and from customers, controls
aIl movement of nlaterial during manufacture, regulates the stock of aIl
raw and finished materials, and supervises the packing and shipping of aIl
finished products." The department of productive efficiency "is responsible for the working efficiency of aIl employees; supervises aIl time-study
work, and establishes both piece and day wage rates," and the department
of methods "studies and analyzes aIl manufacturing methods, covering
both machine and assembling operations; keeps in touch with new developments of machine tools, and recommends their adoption where tending
ta increase economy or improve the quality of the product."78 The
reorganization of Yale and Towne, Remington, and other mass-producing
metal factories in the early twentieth century marked the culmination of
the movement for systematic and stientific management that had its
beginnings in the economically depressed 1870s. Their line and staff form
of organization became standard for the management of the processes of
mass production in industries using increasing complex technologies in the
years after W orld War 1.
Immediatelyafter 1900, much the same set of managers and consultants
perfected modern factory accounting. 7!l Here, innovations came primarily
in determining indirect costs or what was termed the "factory burden,"
and in allocating both indirect and direct (or prime) costs to each of the
different products produced by a plant or factory so as to develop still
nlore accurate unit casts. 80 Of particular significance were the methods
developed to relate overhead costs or burden to the fluctuating flow of
nlaterials through a manufacturing establishment. In a series of articles
published in the Engineering Magazine in 190 l, Alexander Church began
to devise ways to account for a machine's "idle time," for money lost
when machines were not in use. Henry Gannt and others then developed
methods of obtaining standard costs based on standard volume of throughput. By determining standard costs based on a standard volume of, say,
80 percent of capacity, these men defined the increased unit costs of
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running below standard volume as "unabsorbed burden" and decreased
unit costs over that volunle as "over-absorbed burden." By 1910, these
and nearly aIl other basic methods of modern factory cost accounting
were being discussed at length in engineering and other professional
journais. By then, the internaI statistical data needed to control the flow of
materials through severai processes of production within a single industrial
establishment had been fully defined.
These innovators in cost accounting, however, paid relatively little
attention to financial or capital accounting. Because relatively fewer
financial transactions were carried on within the plant, they did not
develop as careful internaI auditing as that initiated by the railroads fifty
years before. Nor did they concern themselves with the problem of depreciation in determining their capital account. The reason was that, until
weIl into the twentieth century, nearly a11 large industrial firms continued to use replacement accounting, which their managers had borrowed fronl the railroads. As on the railroads, they defined profits as the
difference between earnings and expenses, and the latter included repairs
and renewal.
While the factory managers were perfecting their organizational structure and statisticai and accounting controIs, they continued to improve
the technology of production. They concentrated on three types of technological innovation to help expand further the volume of throughput:
sustained development of multipurpose machine tools, improvement of
metals in cutting tools to increase the speed at which machines worked,
and increasing application of power to move materiais more swiftly from
one stage of production to the next. Ali three intensified the use of energy
and increased the amount of capital required in the processes of production.
Many of the managers concerned with organizational innovation
played a significant role in these technological developments. Taylor, for
exampIe, while still at Midvale received at least eleven patents on improved machinery and metals. In 1898 and 1899, with the aid of Maunsel
White, he completed experiments hegun at Midvale in the 1880s to
perfect alloyed steels and other metais. Used at much higher temperatures
than ordinary steel, these a110ys permitted the cutting, grinding, and
shaping of metal at speeds many times faster than had been possible
before. 81 In his efforts to speed up machinery Taylor also worl{ed to
improve belting that transmitted power to the machines and carried
materials to the machines and their operators. The accelerated speeds
made possible by the new metals and new means of power transmission
(here electricity was already replacing belting) heiped to make obsolete
shop methods based on aIder techniques of metal-working. This, in turn,
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made it easier to introduce further organizational changes to standardize
and simplify the processes of production.
Ir was in the production of the automobile, the most complex product
to be made in high volume in the metal-working industries, that the new
technology was most fully applied. In that industry the use of multipurpose machine tools, alloys, new forms of power transmission, with
improved plant design and shop organization, made possible an integration
of the processes of production that brought an enormously swift expansion În the output and productivity of a single factory. When Henry Ford
and his, associates produced the low-priced model T in 1908 and then
created a worldwide sales organization to distribute their sturdy, reliable,
cheap car, the resulting almost insatiable demand created a constant pressure to increase output by accelerating throughput. The building of the
Highland Parl{ plant to produce the "T" marl{ed a culmination of earlier
developments in the metal-working industries. Ford and his colleagues
adopted the most advanced machinery, used the toughest alloyed steels,
and followed the "line production system" of placing machines and
their operators in a carefully planned sequence' of operations. 82 Ford's
factory engineers designed improved conveyors, rollways, and gravity
slides to assure a continuing regular flow of materials in the plant. These
engineers also began to experiment with the use of conveyor belts to move
parts past the worker doing the assembly, with each man assigned a single
highly specialized task. The moving line was first tried in assembling
the flywheel magneto, then other parts of the engine, next the engine itself,
and finally, in October 1913, in assembling the chassis and completed car.
The innovation-the moving assembly line-was an immediate success.
The speed of throughput soared. Labor time expended in making a model
T dropped from 12 hours and 8 minutes to 2 hours and 35 minutes per
car. By the spring of 1914 the Highland Park plant was turning out 1,000
cars a day and the average Jabor rime per car dropped to 1 hour and 33
minutes. The moving assembly line quickly became the best-known symbol of modern mass production.
With the coming of the moving assembly line, the processes of production in the metal mass production industries had become almost as
continuous as those in petroleum and other refining industries. The
increased velocity of throughput permitted Ford to reduce the priee of
his product until it was haJf that of his nearest competitor, to pay the
highest wages in the country for nonskilled work, and still to acquire a
personal fortune that was larger than that of John D. Rockefeller, Andrew
Carnegie, or James Buchanan Duke. As in steel, oil, and tobacco, the
coming of mass production made the metal-working industries capitalintensive, energy-intensive, and manager-intensive. Because of the diffi-
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culties of working the nlaterials being processed, of the more intricate
nature of the processes themselves, and of the complexity of the finished
products, the development of mass production techniques in the metalworking industries required more time, thought, and effort than it did in
others. And the additional effort required to mal{e them more profitable
and productive meant, in turn, that these industries became the major seed
bed for modern factory technology and modern factory organization.

The econ0111ies of speed
The rise of modern mass production required fundamental changes in
the technology and organization of the processes of production. The basic
organizational innovations were responses to the need to coordinate and
control the high-volume throughput. Increases in productivity and decreases in unit costs (often identified with economies of scale) resulted
far more from the increases in the volume and velocity of throughput than
from a growth in the size of the factory or plant. Such economies came
nlore from the ability to integrate and coordinate the flow of materials
through the plant than frorrt greater specialization and subdivision of the
worl{ within the plant. Even in the metal-worl{ing industries, where increasing subdivision was possible, the primary impact such subdivisions
had on factory organization was to intensify the need for coordination
and control. As the fate of Taylor's functional foreman emphasizes,
specialization without coordination was unproductive.
This challenge of coordination and control that led to the development
of nlodern factory management initially appeared in those industries
where high velocity of throughput required careful control to, assure
steady use of a plant's equipment and working force and where, at the
same time, such effective coordination couId not be assured by the careful
designing of plants and works. In the mechanical industries, where
continuous-process machinery and plants permitted mass production,
and in the refining and distilling industries, where the materials were liquid
or close to liquid and the processes were chemical rather than mechanical,
improved plant design and machinery were in most cases enough to synchronize the processes of production and to assure intensive use of
equipment and personnel. But in the metal-making and metal-working
factories, organization and management of men became more critical than
plant design.
The organizational and technological challenges in the metal-making
and metal-working industries encouraged the professionalization of factory plant managers much as comparable challenges in the management
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of large railroad systems led to the professionalization of railroad managers. The men who were in the forefront of designing and putting into
operation new machines, furoaces, factories, and works and in developing
new management techniques and structures were the moving spirits in the
new professional societies. Holley, Fritz, and Jones participated in the
founding and growth of the American Institute of Mining and Metalurgical Engineers. 83 Towne, Halsey, Taylor, and Oberlin Smith, were aIl
founders and became presidents of the American Society of Mechanical
Engineers. As late as 1907 the owners and managers of the metal-working
shops and factories domina,ted the membership of the ASi\1E. In the national and local societies the members concentrated, as did their counterparts in railroading, on standardizing terminology, measurements, parts,
tools, and other equipment. 84 In the last two decades of the nineteenth
century nlechanical engineers wrote about their technical problems and
conlmon concerns in the pages of new professional journals like the
Anlerican Machinist, the A111erican Engineer, Engineering News, Engineering Magazine, and the Transactions of the ASME.85
After 188o, training of factory and shop engineers also became more
professional. Mechanical engineering departments were founded and enlarged at Massachusetts Institute of Technology, Purdue, and Wisconsin.
Cornell opened a separate engineering school; Sibley College, Stevens
Institute of Technology, and Case Institute began to concentrate their
curriculum on mechanical engineering. 86 Although many mechanical
engineers continued to preach that the shop apprenticeship was of more
value than formaI book learning, they looked on apprenticeship as the first
step to a full-time professional career, much as railroad men had viewed
comparable early training on the line of or in the shops of a road. By 19°°
mechanical engineers operating shops, factories, and plants viewed themselves as professionals, as did many railroad executives. The difference was
that in railroading several functional specialties developed the paraphernalia of professionalism, but in factory managenlent mechanical engineering was the only activity to do so.
As the new mass production industries became capital-intensive and
management-intensive, the resulting increase in fixed costs and the desire
to keep their machinery or workers and managerial staff fully employed
created pressures on the owners and managers to control their supplies of
raw and semifinished materials and ta take over their own marketing and
distribution. The changing ratio of capital to labor and of managers to
labor thus helped to create pressures to integrate within a single industrial
enterprise the processes of mass distribution with those of mass production. By 1900 in many mass production industries the factory, works, or
plant had become part of a much larger enterprise. In labor-intensive,
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low-Ievel technology industries most enterprises still operated little more
than a factory or two. But in those industries using more complex, highvolume, capital-intensive technology, enterprises had become multifunctional as weIl as multiunit. They had moved into marl{eting of the finished
goods and the purchasing and often the production of raw and semifinished
materials. These larger enterprises did more than coordinate the flow of
goods through the processes of production. They administered the flow
from the suppliers of raw materials through aIl the processes of production and distribution to the retailer or ultimate consumer.

PART

four
The Integration of Mass
Production with Mass
Distribution

The modern industrial enterprise-the archetype of today's giant corporation-resulted from the integration of the processes of mass production
with those of mass distribution within a single business firme The first
"big businesses" in American industry were those that united the types of
distributing organization created by the mass marketers with the types of
factory organization developed to manage the new processes of mass production. They were the first enterI>rises to combine the economies of
high volume throughput with the advantages of high stock-turn and
generous cash flow. Such large integrated industrial organizations appeared as the nation's basic infrastructure-its railroad, telegraph, and
steamship networks-were heing completed and their operational procedures perfected. They grew and spread with surprising swiftness. AImost nonexistent at the end of the 1 870s, these integrated enterprises came
to dominate many of the nation's most vital industries within less than
three decades.
By integrating mass production with mass distribution, a single enter28 5
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prise carried out the many transactions and processes involved in making
and selling a line of products. The visible hand of managerial direction
had replaced the invisible hand of market forces in coordinating the flow
of goods from the suppliers of raw and semifinished materials to the
retailer and ultimate consumer. The internalizing of these activities and
the transactions between them reduced transaction and information costs.
More important, a firm was able to coordinate supply more closely with
demand, to use its working force and capital equipment mbre intensively,
and thus to lower its unit costs. Finally, the resulting high volume
throughput and high stock-turn generated a cash flow that reduced the
costs of both working and fixed capital.
The modern industrial enterprise followed two different paths to size.
Sorne small single-unit firms moved directly into building their own
national and global marketing networks and extensive purchasing organizations and obtaining their own sources of raw materials and transportation facilities. For others, mergers came first. A number of small,
single-unit family or individually owned firms merged to form a large
national enterprise. The new consolidated enterprise centralized the administration of production and then integrated forward and backward.
In the I880s most of the firms that grew large followed the first path. In
the 1890S the merger route became more popular. At the end of the decade
mergers became a positive mania. Yet as the history of the shakedown
period after the merger movement demonstrated, these mergers were only
successful if they were in industries where mass production could be
integrated with mass distribution and if their organizers created the
managerial heirarchies necessary to assure effective adnlinistrative supervision and coordination of the processes of production and distribution.
By 1917 the integrated industrial enterprise had become the most powerfuI institution in American business and, indeed, in the entire American
economy. By then, too, leading American industries and the economy as a
whole had taken on their modern form.
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The Coming of the Modern
Industrial Corporation
Reasons for integration
Integration of mass production with mass distribution offered an opportunity for manufacturers to lower costs and increase productivity through
nlore effective administration of the processes of production and distribution and coordination of the flow of goods through them. Yet the first
industrialists to integrare these two basic sets of processes did not do so to
exploit such economies. They did so because existing marl{eters were
unable to sell and distribute products in the volume they were produced.
The new mass producers were keenly aware of the national and international nlarkets opened up by the new transportation and communication infrastructure. The potential of that market had impelled them to
adopt the mass production machinery. However, as long as merchandising
enterprises were able to sell their goods, they saw little reason ta
build marketing organizations of their own. Once the inadequacies
of existing marketers became clear, manufacturers integrated forward
into marketing.
In the I880s two types of nlass producers embarked on snch a strategy
of vertical integration. One set was composed of those who adopted new
continuous-process machinery that swiftly expanded the output of their
industrial establishments. Such entrepreneurs found that the existing marketers were unable ta move their goods quickly enough or ta advertise
them effectively enough ta l{eep their high-volume production facilities
operating steadily. Most of these manufacturers continued to distribute
through wholesalers, but they assumed responsibility for the coordination
of the flow From the factory to the customer.
The second set of pioneers were manufacturers who required specialized distribution and marketing services which wholesalers, mass retailers,
28 7
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manufacturers' agents, and other middlemen were unable to provide.
These manufacturers were, in turn, of two sorts. One included a smail
number of processors who had adopted refrigerated or temperaturecontrolled techniques for the distribution of perishable products in the
national market. The other included the makers of new complex, highpriced machines that required specialized marketing services-demonstration, installation, consumer credit, after-sales service and repair-if
they were to be sold in volume. The marketing of these latter products
demanded a continuing after-sales contact with the customer. Existing
middlemen had neither the interest nor the facilities to maintain a continuing relationship. Nearly aIl of the firms in this last group manufactured
standardized machines that were or could be mass produced through the
fabrication and assembling of interchangeable parts.
Those manufacturers who found existing marketers inadequate to meet
these needs created multiunit marketing organizations of their own. They
set up branch offices headed by salaried managers in major commercial
centers of the country and the world. Next, to assure a high-volume
continuing flow of materials into their factories, they built large purchasing establishments and smaller traffic departments and often began
to supply and transport their own materials.
Because they integrated production, marketing, and purchasing, the
activities of the new firms were far more varied than those of other
business enterprises of their day. Whereas the railroad, telegraph, marketing, financial, or existing manufacturing firms carried on a single basic
economic function, the new integrated enterprise carried on severa!.
Because they came to own and operate many factories, many sales offices,
many purchasing units, mines, forest lands, and transportation lines, their
operation required even more full-time salaried managers than did the
railroad and telegraph companies of the late nineteenth century. These
managers handled a far wider variety of tasks and faced even greater
challenges in coordinating ithe flow of materials through their enterprises
than did those in transportation, conlmunication, or mass marl{eting.
With the rise of the integrated industrial enterprise, the salaried manager
became a major figure in the operation of the American economy. ,
The new administrative hierarchies, extending as they did from the
supplier of raw materials to the ultimate consumer, were from their
heginning national enterprises; many soon became multinational. The
railroads by the 1890S covered large regions, but there was no single
nationwide railroad enterprise. The mass marketers concentrated on local
urban and larger rural regiona\ markets. Before 1880, Western Union
and Montgomery Ward were among the few large firms to operate on a
national scale. By the end of the 1880s, however, a number of industrial
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enterprises were beginning to serve the entire nation. By 1900 the narnes
of rnany integrated, nlultifunctional enterprises had becorne household
words. By then they were beginning to play a significant role in the
transformation of the nation from \vhat Robert Wiebe had terrned a distended society of "island communities" into a far more homogeneous
and integrated community.l
As the twentieth century opened, the new integrated multifunctionaI,
often multinational, enterprise was becoming the most influential institution in the American economy. It surpassed the railroad in size and in
compIexity and diversity of operations. The decisions of its managers
affected more businessmen, worl{ers, consumers, and other Americans
than did those of railroad executives. It soon replaced the railroad as the
focus for poIitical and ideological controversy. In fact, in the first decade
of the twentieth century the control of the new industrial corporations
became the central domestic poIitical issue of the day. Of more lasting
importance, the techniques and procedures perfected in the first years of
the century to manage these integrated enterprises have remained the
foundation of modern business administration.

Integration by Zlsers of continuous-process technology
The most dramatic exampIes of the integration of mass production
and mass distribution came in those industries adopting continuousprocess machinery during the decade of the 1880s. Such machinery was,
it will be recalled, invented almost simultaneously for making cigarettes,
matches, flour, breakfast cereaIs, soup and other canned products, and
photographic film. These innovations in mechanical continuous-process
machinery and plant became the basis for a number of the first of the
nation's giant industrial corporations. The creation of such enterprises
drasticaIly and permanentIy altered the structure of the industry in which
they operated. The story of the organizational resp9nse to each of these
technoIogical innovations is toId separately, in order to emphasize that
this common response came simultaneously in different industries whose
establishments were widely separated and whose entrepreneurs had littIe
or no acquaintance with one another.
As has been suggested, innovation in these industries was in part a
response ta the rise of the mass marl{et which emerged with the cornpletion of the nation's basic transportation and communication infrastructure. By the 1880s railroad, steamship, and telegraphic networks were
fully integrated. By then belt Iines, standard gauges and equipment, and
interroad administrative arrangements permitted the movement of goods
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in nearly aIl parts of the nation with the minimum of transshipnlent. And
almost instantaneous communication existed between Western Union's
1 2,000 offices.
The potential of the national market was further enlarged by two new
types of ancillary business institutions that had already beconle widely
used by the nlass marketers. The credit agency, operating on a national
scale after the Civil War, permitted manufacturers to checl{ the reliability of jobbers and retailers in aIl parts of the country. The advertising
agency, wnich purchased advertising space for clients in newspapers,
journals, and periodicals circulating throughout the nation, was of even
1110re value to mass producers. Until after the Civil War such agencies
concentrated on writing copy and buying space in their local communities. U ntil the I870S their maj or customers were department stores and
jobbers and wholesalers selling traditionallines of dry goods, hardware,
groceries, jewelry, furniture, cards, and stationery in local and regional
lnarl{ets. In that decade only books, journals, and patent medicines were
advertised on more than a regional basis. Nearly aIl other manufacturers
left advertising to the wholesalers who nlarketed their goods.
The nlanufacturers adopting the new continuous-process technology
differed fronl the producers of bool{s, journals, and patent medicines in
that the unit output of their factories was nluch higher. To enlarge and
l1laintain a marl{et for these goods, they embarked on massive advertising
canlpaigns carried out through these advertising agencies. They learned
soon, too, that the wholesaler could not be relied 'upon to order and maintain inventory so that the customer could be always sure of obtaining the
product. So the nlanufacturer took charge of scheduling the flow of
finished products from the factory to the customer and then of raw and
semifinished materials from the suppliers to the factories.
The story of James Buchanan Duke effectively illustrates these general
practices. 2 Duke's donlinance in the cigarette industry rested on his
appreciation of the potential of the Bonsack cigarette machine. Duke, a
nlanufacturer of smoking tobacco in Durhanl, North Carolina, had decided in 1 88 1 to produce cigarettes because he was having difficulty in
c0111peting with a well-established neighbor, Blacl{well and Company. At
that date cigarettes were still a new and exotic product just beginning to
find favor in the growing urban markets. Cigarette smoking was only
starting to take the place of pipe smoking, chewing tobacco, cigars, or
snuff. In 1881 four cigarette firols produced 80 percent of the output,
primarily for nearby markets.
As a newcomer, Duke was searching for a way to break iota the market.
In 1884, shortly after a sharp reduction in taxes on cigarettes permitted a
major price cut to consumers, Duke installed two Bonsack machines.
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With each machine producing 120,000 cigarettes a day, he could easily
saturate the American market. To test the world market, Duke had sent a
close associate, Richard M. Wright, on a nineteen-month tour overseas.
In June 1885 Duke signed a contract with Bonsack to use the machine
exclusively to make aIl his cigarettes, high-quality as weIl as cheap, in
return for a lower leasing charge.
Duke's gamble paid off. 3 Output soared. Selling became the challenge.
Even before Du1{e had made his basic contract with Bonsack, he built a
factory in New York City, the nation's largest urban market, and set up
his administrative offices there. He immediately intensified a national
advertising campaign. Not only did Duke rely on advertising agencies but
also his own staff distributed vast quantities of cards, circulars, and handbills-aIl proclaiming the virtues of his products.
He then began to build extensive sales organizations. 4 Duke followed up
the contacts Wright had made on his trip abroad by signing marketing
agreements with wholesalers and dealers in an parts of the globe. At the
same tinle, he and one or two other associates established a networ1{ of
sales offices in the larger American cities. These offices, headed by
salaried managers, became responsible for both the marketing and distributing of the product. The office kept an eye on local advertising. Its
salesmen regularly visited tobacco, grocery, drug, and other jobbers, and
a few large retailers to obtain orders. Du1{e's local sales managers wor1{ed
closely with New Yor1{ headquarters to assure the effective scheduling of
the high-volume flow of cigarettes to jobbers and a few large retailers.
At the same time that Duke and his close associates were building their
sales organization, they were creating an extensiv,e purchasing networ1{ in
southeastern United States, where bright-leaf tobacco-that used in cigarettes-was grown. Tobacco, after its annuai harvest, was normally dried
and cured before being sold to manufacturers. The timing of the process
varied from several months to two or three years, according to the leaf
and the quality desired. Because the supply of cured tobacco depended
on both the size of the crop and the availability of curing facilities, priees
fluctuated widely. By building its own buying, storing, and curing facilities, Dul{e's company was able to purchase directly from the farmers,
usually at auctions, and so reduce transactions costs and uncertainties.
What counted more was that the company was also assured of a steady
supply of cured tobacco for its mass producing factories in Durham and
New York City.
By combining mass production with mass distribution Duke was able
to maintain low priees and reap high profits. By 1889 Duke was by far
the largest manufacturer in the industry, producing 834 million cigarettes
with sales of .over $4.5 million and profits of $4°0,000 annuaIly, despite
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heavy advertising costs. To compete, other cigarette manufacturers had
little choice but to follow Duke's strategy. They quickly turned to
Inachine production and began to build and enlarge their sales and purchasing organizations. As packages of cigarettes wer'e priced in S~ increments-s~ for the standard package and 1o~ to 2StP for the better brandsthere was little room for price cutting, particularly in the all-inlportant
cheaper brands. The manufacturers concentrated on advertising instead.
In 1889 Duke's advertising cost rose to $800,000 a year. Here his high
volume and resulting cash flow gave him an advantage, for he had a larger
cash surplus than the others to spend on advertising. But the cost of these
sales campaigns reduced pro~ts.
The desire to control this competition caused Duke and his four conlpetitors to merge in 1890, fornling the American Tobacco Company.5
For a brief time the constituent companies continued to operate independently; but after 1893 their functional activities were consolidated into
the Duke manufacturing, sales, and leaf (purchasing) departnlents. As
had been the case with the railroads and would be again in manufacturing,
the largest of the early enterprises became the core organization for
continuing growth. The enlarged centralized departmentalized company,
operating from its New York corporate central office, proved extraordinarily profitable even during the economically depressed years of the
1890s.6 Profits from cigarettes allowed Duke to install new methods of
production and distribution in other branches of the tobacco trade. By
19°0 the American T obacco Company had come to dominate that industry completely, except for the making of cigars. These developments will
be described in more detail in Chapter 12, which deals with the internai
s~rateg~ and structure of a selected number of the pioneering integrated
enterprlses.
The history of the match industry parallels that of the cigarette, except
that the development of a fully automated machine came more slowly.
After the Civil War, machines began to replace hand production. By the
carly 1870S four machine-using firnls accounted for 80 percent of the
industry's outpllt. 7 Each had its own specialized plachinery, and each
concentrated on a single regional market. After a brief period of competition for the national market, these four combined in 1881 to form the
Diamond Match Company.
The leading entrepreneurs in the new firnl, E. B. Beecher, William
Swift, and Ohio Columbus Barber, then agreed on a strategy for improving the basic machinery by combining the best attributes of the different
machines used by the erstwhile competitors. The result was, in the words
of the firm's historian, "the bcginning of the modern continuons, automatic, match machine ... that revolutionized the match industry."8 At
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the same time the conlpany developed comparable machines for the
manufacture of paperboard and strawboard boxes. By the early 1 890S
seventy-five workers could produce 2 million filled matchboxes a day, an
output equivalent to that of five hundred workers prior to the introduction of the new machines. Production was then consolidated in large
plants. In 1880 there were over thirty match factories. By 19°0 production
was concentrated in one giant plant at Barberton, Ohio, and three smaller
ones. By then Barber, Beecher, and Swift had built a sales organization
that, lil{e Duke's, was responsible for establishing and maintaining contact
,vith wholesalers, for handling local advertising, and for coordinating the
flo\v of packages to the jobhers and often the retailers. Its buying organization hegan to purchase its wood paper and chlorate of potash directly
from producers; the latter material came entirely from Europe. Soon the
company had its own sawing and woodworking mills in Wisconsin and
New England. In the 1 890S it began to construct the largest match factory
in the world in Liverpool. By the end of the decade it had plants in
Germany, Canada, Peru, and Brazil. 9
Until it hegan to move overseas, Dianlond Match financed its impressive internaI expansion from retained earnings alone. As was the case at
Anlerican Tobacco, the cash flow generated by high-volume production
and distribution along with sorne assistance from local commercial banks,
covered the company's needs for both working and fixed capital. In 1889,
assisted by a Chicago lawyer, William Henry Moore, the company
acquired funds by increasing its capitalization from $7.5 million to $ 11.0
million. 10 During the depressed years of the 1 890S it continued to paya
10 percent dividend on common stocl{ with no borrowing and with only a
small increase in capitalization. The prices of matches did not rise, and
the company had little difficulty in maintaining its monopoly position
until weIl into the twentieth century.
New continuous-process methods of production had almost as great an
inlpact on the processing and marketing of that ancient American industry, nlilling of grain, as it had on the nation's oldest commercial crop,
tobacco. The innovative efforts of Cadwallader Colden Washburn and
the Pillsbury brothers in the development of the automatic all-roller,
gradual-reduction mill assured their enterprises leading position in the
industry.11 So, tao, did a comparable mill built in 1882 by the oatmeal
producer, Henry P. Crowell. That mill has been described as "the first in
the world to maintain under one roof operations to grade, clean, hull, cut,
package, and ship oatmeal to interstate markets in a continuous process
that in sonle aspects anticipated the modern assembly line."12
These new continuous-process plants had more imnlediate impact on
the structure of the oatmeal than the flour industry. For a while at least,
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the demand for flour was high enough and the costs reduced enough
by the new machinery that the "new process" millers had little difficulty
in disposing of their output by selling in bulk to wholesalers. On the other
hand, the demand for oatmeal was more limited. A new market had to
be found if the great volume of output from the new machines was to
be sold. As a result, the modern breakfast cereal industry was invented.
The pioneer in developing this product was Crowell, the builder of
the first continuous-process mil!. While Ferdinand Schumaker, the largest
producer, continued to marl{et in the accepted way of selling in bulk
through wholesalers, Crowell pacl{aged and then advertised his brand,
Quaker Gats, nationally as a breakfast cereal-a product tha~ was even
newer to American tastes than the cigarette. In advertising Qual{er Oats,
Crowell's staff used, much as Duke had done, box-top premiums, prizes,
testimonials, scientific endorsements, and the like. 13 Thé company set up
sales offices in the United States and abroad. Their managers "vere expected, as were Duke's, not only to maintain contact with jobbers but also
to. schedule flows from the factory to the jobbers. At the same time
Crowell built a buying organization that soon came to include "fieldmen"
who purchased directly from the farmers in the grain-growing states and
buyers who had seats on the Minneapolis and Chicago grain exchanges.
The response of other manufacturers to Crowell's aggressive marketing
campaign in oatmeal was similar to the response to Dul{e's in tobacco. In
1888 after a brief attempt at a cartel, Crowell, Schumaker, and a third
large mass producer of oatmeal, Robert Stuart, formed the American
Cereal Company. (It became the Quaker Gats Company in 1901.) Despite the determined opposition of Schumaker, who retained his preference for marketing in bulk, the new company took over and expanded
Crowell's selling and purchasing organization. Production became concentrated in two giant plants-one at Akron and the other at Cedar
Rapids-each using improved continuous-process machinery. After the
turn of the century', to make fuller use of its marketing and purchasing
facilities, the company added new lines of wheat cereals, farina, hominy,
corn meal, specialized baby foods, and animal feed.
In the early 1 890s, as the demand for roller mill flour leveled off, the
Minneapolis and other millers began to folIow the example of the American Cereal Company. Decline in prices ~t the heginning of the decade
brought plans for large-scaIe mergers. These failed, as the leading companies preferred to remain independent. The Washburn firm was reorganized under the presidency of James S. Bell as the Washburn Crosby
Company, and the Pillsbury family continued to operate through what
became known as the Pillsbury-Washburn Flour Company. Bell and the
Pillsburys quickly turned to the strategy of vertical integration. 14 They
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began to package their products rather than selling in bulk and to advertise their brands, Gold Medal Flour and Pillsbury, on a national scale.
During the 1890S they created selling and buying networks similar to
those of Crowell. From 1889 on, the Pillsburys had a chain of grain elevators in the wheat-growing regions. Because their product, flour, was so
widely used and because the supply of wheat was so extensive, a single
firm did not come to dominate the industry as in the tobacco, match, and
breal{fast cereal trades. On the other hand, Washburn-Crosby and Pillsbury continued to be the largest American flour millers weIl inta the
twentieth century.
The first enterprises to utilize fully the "automatic-line" canning
factory were those that developed a product line which permitted more
than seasonal operations. 15 The most successful of these were H,. J. Heinz
and Company of Pittsburgh and the Campbell Soup Company of Camden,
New Jersey.16 In 1880 Henry John Heinz, a small processor of pickles,
relishes, sauces, and similar products for the local Pittsburgh market, was
still recovering from his bankruptcy in 1876. In the early 1880s he adopted
new, continuous-process methods of canning and bottling and built a
networl{ of sales offices to sell in the national marl{et and advertise
extensively his many brands. He created a large buying and storing organization to assure a steady flow of vegetables and other foodstuffs into
his factories and contracted with farmers to provide these supplies to
desired specifications. By 1888 Heinz had become one of Pittsburgh's
most substantial citizens and the company remains to this day one of the
largest food processors in the country.
Less is l{nown about the beginning and growth of the Campbell Soup
Company; but it appeared at almost the same time and grew in much the
same way. It has long remained one of the major business enterprises in
the Philadelphia area, and the Dorrance family, who had joined with
Joseph Campbell to found and operate the firm, remains one of the city's
wealthiest clans.
Other processors who used the large continuous-process canning plants
were those who produced condensed canned milk and canned meats. In
1882 two of the smaller meat packers, Libby, McNeil & Libby and Wilson
& Company, began volume production of canned meat in Chicago. At the
sanle time the pioneer in the condensing of milk, the Borden l\1ilk Company, greatly enlarged its operations and expanded and rationalized its
marl{eting and purchasing organizations. 17 Ir did so partly because of the
expanding market but also because foreign competitors had moved across
the sea to exploit the American trade. In that decade both the Anglo-Swiss
Condensed Milk Company (a forerunner of Nestle) and the Helvetia
Milk Condensing Company (the precursor of two American firms, the
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Per Milk Company and the Carnation Milk Company) set up plants and
sales organizations in the United States.
Gnly those companies who had earlier in their history developed products that could be produced year-round continued to remain large and
dominant firms. Where canning remained seasonal, as was the case for
most vegetables, fruit, and fish products, the large company did not
appear. Instead, canneries came to buy their cans and canning equipment
from two large can-making companies, American Can and Continental
Can. American Can, whose first president was Edward Norton, the
inventor of the "automatic-line" process, resulted from a merger in 1901.
Continental Can was formed in 19°6. Both soon had extensive marketing
and servicing organizations. As late as the 1950S these two canning companies and Campbell Soup, H. J. Heinz, Carnation, Borden's, Pet ,Milk,
and Libby, McNeil& Libby were still the leaders in the canning industry.18
Yet another industry, soap, adopted continuous-process machinery in
the 1880s. Soap production for the commercial market had started as a
by-producr of the meat-packing industry, with small companies processing animal, fats for regional markets. In the late 1870S mechanical improvements in the mixing and crushing process used in making bar soap
greatly expanded output. British firms such as Pears and Pond advertised
in the American market. 19 In 1879, a small Cincinnati soap maker, Procter
& GambIe, developed by accident a soap that floated. 20 Ir was branded
Ivory. By using the new machinery., Procter &.Gamble was soon making
200,000 cakes of Ivory soap a day. To sell its volume, the firm began to
advertise nationally and then ro build a network of branch sales offices.
At the same time it created an extended buying organization to assure
itself of a steady supply of perishable raw materials-animal and vegetable
oils, fats, and soda ash. By 1885, the company had constructed Ivorydale,
a model industrial plant, which became a Cincinnati showplace. To make
full and integrated use of its facilities, Procter & GambIe then moved into
the production of laundry and other soaps, cottonseed and salad oil, and
similar products. Dur~ng the 1880s, other soap manufacturers, including
Colgate & Company, N. K. Fairbanks, B. T. Babbit, and D. S. Brown,
builr integrated enterprises similar to Procter & Gamble. 21 These new
large enterprises soon found rhemselves competing wirh meat packers and
cotton-oil producers who had moved into soap production, as weIl as with
leading European soap manufacturers who had continued to sell in the
American market.
Another major innovation in continuous-process machinery to appear
in the 1880s was in the photographie indusrry.22 In 1884, George Eastman
of Rochester, New York, one of the largest produeers of photographie
paper and plate, assisted by William H. Walker, hegan to study ways to

Coming of the Modern Industrial Corporation

[ 297

mass produce the substance on which negative images were made. They
devised a paper-based film using a gelatin emulsion to replace the existing
glass plates. The film, attached to the camera by roll holders, could be
produced by continuous-process machinery. However, because the new
film required a new or rebuilt canlera with holders and because the developing of the film was sa complex that it had to be done at the Eastman
factory, it found Iittle favor with professional photographers.
Eastman then turned to a still untapped mass market, the amateur photographer. He and his associates concentrated on inventing a small, standardized camera which was easy to build and easy to operate and on finding a more satisfactory roll film to be used with the camera. In April 1888,
Eastman patented and then immediately began to mass produce the Kodal{.
Then by 1889, he and his colleagues had perfected a celluloid-base roll
filnl of high quality. Eastman combined the new film and camera for the
mass market by selling each Kodak loaded with film for 100 exposures.
Once the 100 pictures had been snapped, the camera (later the film) was
returned to the Eastman factory in Rochester where the film was developed and printed and the camera reloaded.
Ta sell and distribute his new camera and film and to service their purchasers, Eastman immediately created a worldwide marketing network of
branch offices with managers to supervise salesmen and demonstrators
and to coordinate flows of cameras, films, and funds. In 1890, Eastman
built production and servicing facilities in Great Britain. As the production of camera and film soared, the company set up a purchasing organization to buy massive quantities of paper, celluloid, lenses, and other materiaI.
Before 1900, Eastman KodaI{, the towering giant of the industry, was beginning to manufacture several of these items in its own plants.
During a very short period in the 1880s, new processes of production
and distribution had transferred the organization of a number of major
American industries-tobacco, matches, grain milling, canning, soap, and
photography. These changes were revolutionary, and they were permanent. The enterprises that pioneered in adopting and integrating the new
ways of mass production and mass distribution became nationally known.
By 1900, they were household words. Three-quarters of a century later
the names American T obacco, Diamond Match, Quaker Oats, Pillsbury
Flour, Campbell Soup, Heinz, Borden, Carnation, Libby, Procter & GambIe, and Eastman Kodak are still weIl known.
These enterprises were similar in that they used new continuous-process
machinery to produce Iow-priced packaged consumer goods. Their new
-processes of production were so capital-intensive (that is, the ratio of
workers ta the quantity of units produced was so small) that production
for the national and global market became concentrated in just a few
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plants, often only one or two. In aIl cases it was the massive increase in
output made possible by the new continuous-process, capital-intensive
machinery that caused the manufacturers to build large marketing and
purchasing networks.
The national and international network of sales offices took over from
the wholesaler the functions of branding and advertising. Although advertising agents continued to he used to reach the national and world
markets, the sales department became increasingly responsihle for the
content, location, and volume of advertising. As many of these products,
like cigarettes, cereals, canned milk, and canned meat, were relatively new,
advertising was important to enlarge demande It was also a major competitive weapon because a relatively low unit price per package (usually
Sr- or Jort) made demand inelastic. It was difficult to increase demand by
reducing prices. Although in most cases, jobbers continued to he used to
distribute goods to the retailers, the sales offices took over scheduling and
coordinating .the fIow of goods from factories to jobhers and often to retailers. (At Eastman this involved the flow of exposed film for printing as
weIl.) They also worked closely with the manufacturing departments to
coordinate the flow from the suppliers of the raw material through the
processes of production and distribution to the final consumers. A few
of these firms, including Campbell Soup and Eastman Kodak, were soon
selling and delivering directly to retailers. By the early twentieth century
Eastman Kodak began to build its own retail stores in major cities.
In aIl these cases the high volunle of output permitted hy the integration of mass production with mass distribution generated an impressive
cash flow that provided these enterprises with most of their working 'capital, as weIl as funds to expand capital equipment and facilities. These
enterprises relied on local businessmen and commercial banks for both
short-term and long-ter~ loans. None, however, needed to go to the
capital nlarkets for funds to finance the expansion that so quickly placed
them among the largest business enterprises in the world. For this reason
the entrepreneurs, their families, and the associates who created these
enterprises continued to control them. They personally held nearly aIl
the voting stock in a company. Thus, although day-to-day operations
had to be turned over to full-time salaried managers, long-term decisions
as to investment, allocation of funds, and managerial recruitment remained
concentrated in the hands of a smaIl number of owners.
The administrative networks built to integrate the new processes of
production and distribution gave the pioneering enterprises their greatest
competitive advantage. Although capital-intensive in terms of the ratio of
capital to labor inputs, the new nlachinery was not that expensive. The
absolute cost of entry was not high, nor in most industries were patents a
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barrier to entry. The makers of cigarette, milling, canning, and soap-making machinery were eager to sell their products to as many manufacturers
as possible. Nor was branding or advertising a barrier. Advertising agencies were just as int~nt as machinery manufacturers on finding new clients.
The most imposing barrier to entry in these industries was the organization the pioneers had built to market and distribute their newly massproduced products. A competitor who acquired the technology had to
create a national and often global organization of managers, buyers, and
salesmen if he was to get the business away from the one or two enterprises that already stood astride the major marketing channels. Moreover,
where the pioneer could finance the building of the first of these organizations out of cash flow, generated by high volume, the newcomer had to
set up a competing network before high-volume output reduced unit costs
and created a sizable cash flow. In this period of building he had to face a
competitor whose economies of speed permitted him to set priees low and
still maintain a margin of profit. Newcomers, of course, did appear. Kellogg and Postum in breakfast cereals and Colgate and Babbitt in soaps are
examples. But aIl these industries were highly concentrated From the moment mass production methods were adopted. Except for flour milling,
the industries in which these integrated industrial enterprises first appeared
immediately became oligopolistic and have so remained.

Integration by processors of perishable products
Whereas many of the mass producers of semiperishable packaged
products continued to use the wholesaler ta handle the physical distribution of their goods-even after they had taken over that middleman's advertising and scheduling functions-the makers of more perishable
products such as meat and beer, in building their marketing networks,
began ta sell and distribute directly to the retailers. The market for perishable products expanded as the railroad and telegraph networks grew. As
early as the 1850S crude refrigerator cars were used to bring milk, butter,
and meat to urban markets. In the 1870s, when the direct movement of
cars over long distances became possible, western meat packers began to
ship fresh meat ta the eastern cities. Then, in 1881 the modern refrigerated
car made its appearance. Gustavus F. Swift hired Andrew J. Chase, a
leading refrigeration engineer, ta design a car to carry Swift's dressed beef
from Chicago to Boston. Again, the 1880s were the crucial years.
The refrigerator car, however, was not the reason Swift became the innovator in high-volume, year-round production of perishable products. 23
He became the first modern meat packer because he was the first to appre-
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ciate the need for a distribution network to store lneat and deliver it to the
retailers. He was the first to build an integrated enterprise to coordinate
the high-volume flow of meat from the purchasing of cattle through the
slaughtering or disassembling process and through distribution to the retailer and ultimate consumer.
When Gustavus Swift, a New England wholesale butcher, moved to
Chicago in 1875, nearly aIl meat went east "on the hoof." Western cattle
were shipped alive by rail in cattle cars to local wholesalers who butchered
and delivered to retailers. The economies of slaughtering in the west and
shipping the dressed meat east were obvious. SixtY percent of an animal
was inedible and cattle lost weight and often died on the trip east. Moreover, the concentration of butchering in Chicago and other western cities
permitted a high-volume continuous operation which not only lowered
unit cost but also made possible fuller use of by-products.
To carry out his strategy, Swift, who had begun winter shipments in
1878, not only concentrated. on improving the refrigerated car but also
built a network of branch houses, first in the northeast and then after 1881
in the rest of the country. Each house included refrigerated storage space,
a sales office, and a sales staff to sell and deliver the meat to the retail
butchers, grocers, and other food shops. Swift soon supplemented this
distributing and marl{eting network with "peddler car routes" which
distributed dressed meat in small lots by refrigerator car to towns and
villages.
In executing his plan, Swift met with most determined opposition. Railroads, startled by the prospect of losing their livestock business, which
was an even greater producer of revenue than grain on the west to east
routes, refused to build refrigerated cars. When Swift hegan to construct
his own, the Eastern Trunk Line Association refused to carry them. Gnly
by using the Grand Trunk, then outside of the association, was Swift
able to bring his cars east. At the same time he had to combat boycotts by
local wholesalers, who in 1886 formed the National Butchers' Protective
Association to fight "the trust." These butchers attempted to exploit a
prejudice against eating fresh meat that had been killed days or even weeks
before, more than a thousand miles away.
High quality at low prices soon overcame this opposition. Though
Swift did rely on advertising ta counter prejudice against his product, it
was clearly the prices and quality made possible by high-volume operations and the speed and careful scheduling of product flow that won the
market. Once the market was assured, Swift had ta expand his production
facilities to keep up with demande He increased his speed of throughput
by subdividing the processes of butchering and by using moving "disassemblying" lines. In the 1880s and early 1890s, Swift & Company built
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new packing plants in six cities along the cattle frontier. The company
then bought into adjoining stockyards where men from its purchasing
department became experts in buying cattle in volume.
Other packers realized that if they were ta compete with Swift in the
national market they must folIo", his lead. By the end of 1882, Philip D.
ArOlour of Chicago and George H. Hammond of Detroit were heginning
to build comparable networks of hranch houses and to compete with
Swift for the best locations along the railroad lines. Nelson Morris of
Chicago and the two Cudahy brothers of Omaha constructed similar networl{s in the mid-I880s. 24 The.oligopoly was rounded out when the New
York firm of Swartschild and Sulzberger cornpleted a comparable integated national enterprise in the early 1 890s. Except for Harnmond who
died in 1886, aIl these entrepreneurs enlarged their processing facilities,
built new pacl{ing plants in other western cities, bought into the stockyards, and expanded their fieet of refrigerated cars. WeIl before the end
of the eighties a small number of very large integrated meat-packing firms
dominated the dressed nleat business, and they continued to do so until
weIl into the twentieth century.
Improved transportation also encouraged several brewers to enter the
national market. In the I880s a new pneumatic malting process increased
speed and improved control in the process of brewing beer. At the same
time the development of temperature-controlled tank cars made it possible to distribute their product nationally. In the I870S brewers sold only
within a relatively small radius of their plant, relying on traveling men ta
sell the product by the barrel to wholesalers. In the 1880s Pabst, Schlitz,
and Blatz of Milwaukee, Lamp and Anheuser of St. Louis (the able
Adolphus Busch took over Anheuser in 1880), and Moelin of Cincinnati
aIl began to build a nationwide distributing networl{ and ta use advertising agencies to reach the national market. For example, in carly 1879
Pabst had only one branch, in nearby Chicago. That year a second was
set up in Kansas City.25 Between 1881 and 1894 the company built thirty
more branches in every part of the country. Although Pabst used wholesalers in sorne cities, an increasing proportion of sales came to be made
through company offices that stored, distributed, marketed, and advertised the Pabst product. In 1887 Pabst went one step further by moving
into retailing and purchasing saloons, which were rented ta operators. 26
In the same years Pabst and the other national brewers expanded their purchasing organization, using them to buy high-quality malt, barley, rice,
hops, and other materials in large quantities with precise specifications.
They also set up barrel-making plants and purchased timberlands. By the
1890S these integrated enterprises were, like those of the meat packers,
among the largest businesses in the land.
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The growth of the large integrated enterprises' in the meat-packing
and brewing industries was similar to the pioneer enterprises in semiperishable packaged goods. The rise of the integrated enterprise and with it
the reorganization of the industry came at almost precisely the same time.
The pioneering firms long remained dominant in their industries. The
names of the leading packers and brewers of the eighties are still familiar
today. In both industries the new giants were financed from within. Cash
flow generated by high-volume turnover and throughput provided nearly
aIl the funds needed for working or fixed capital. As in the case of the new
entrepreneurial enterprises in semiperishable industries, the ,founders and
their families in meat packing and brewing continued to hold almost aIl
the stoCk. 27 Even the Swifts, who had issued stock to the wholesalers who
joined them to become branch houses, appear to have maintained full control of their company. These firms~ in turn, became models for enterprises
distributing similar goods-dairy products, bananas, and in more recent
years, frozen foods.

Integration hy 111achinery 111akers requiring
specialized 111arketing services
The other manufacturers to by-pass the wholesalers were the niakers
of recently invented machines that were produced in volume through the
fabrication and assembling of interchangeable parts. The marketing needs
of these machinery makers were even greater than those of the meat
packers and brewers. They found that the volume sale of their products
required more than centralized advertising and coordinated flows. Their
new and relatively complex products had to be demonstrated before they
could be solde Mechanical expertise was needed to service and repair them
after they had been solde And because the machines were relatively costly,
buyers often could only purchase them on credit. Independent wholesalers were rarely able or willing to provide such demonstrations, maintenance and repair, and consumer credit.
The machines requiring these close and continuing services to the customer were of t"vo sorts. Sewing machines, agriculture equipment, and
office machinery were similar to present-day consumer durables, even
though they were sold primarily to produce goods and services and not
for consumption by the final consumer. They were produced at a high
rate, often many thousands a \veek, and sold ta individuais as weIl as to
business firms. The second type-elevators, pumps, boilers, printing
presses, and a variety of electrical equipment-were clearly producers'
goods. They were complex, large, standardized machines that required
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specialized installation as weIl as sales and repair and long-term credit. In
the eighties the mal{ers of both sorts of machines began to expand output
by pioneering in or adopting the new ways of systematic facrory management. Both sold their products in national and world markets and created
or reorganized extensive marl{eting organization in that same decade.
The first mass producers of machinery to build their own sales organizations were the mal{ers of sewing machines. 28 These machines couId be
produced commercially in the early 1850s, but the manufacturers couid
not begin to mal{e them in quantity until the legal battie over patents was
settled in 1854 and a patent pool formed. The winner of the court trials,
Elias Howe, insisted that the pooled patents be released to twenty-four
manufacturers. Nevertheless, the industry was dominated within a short
time by the three firms that first acquired marketing networl{s-Wheeler
& Wilson Co., Grover and Bal{er, and 1. M. Singer Company. These manufacturers at first relied on full-time but independent agents who, though
receiving a small salary, were paid primarily on a commission basis and
were solely responsible for marl{eting acrivities within their territories.
But these agents had little technical knowledge of the machines and were
unable to demonstrate them properly or service and repair them. Nor
were the agents ablè to provide credit, an important consideration if customers were to pay for these relatively expensive goods in installments.
As an alternative, Grover and Bal{er began to set up a company owned
and operated store or branch office to provide such services. By 1856
Graver and Baker had already established such branch offices, as they
were called, in ten cities. 29 In that year Isaac Merritt Singer decided to
follow suit. So, almost immediately, did Wheeler & Wilson. By 1859
Singer had opened fourteen branches, each with a female demonstratof, a
mechanic to repair and service, and a salesman or canvasser ta sell the
machine, as weIl as a manager who supervised the others and handled collections and credits. Nevertheless, because finding and training personnel
tool{ time, these three enterprises continued to rely heavily on commission
agents to market their goods. The swift selection of these agents and the
building of branch stores permitted these three to dominate the trade. By
1860 they already produced three-fourths of the industry's output, with
Wheeler & Wilson manufacturing 85,000 machines in that year and the
other two 55,000 apiece. 30
After 1860 Singer moved more aggressively than the other two in replacing regional distributors with branch stores supervised by full-time,
salaried regional agents. Edward Clark, Singer's partner and the business
brains of the partnership, had become even more convinced as time
passed of the value of relying on his own sales force. The independent
agents had difficulty in supplying the necessary marketing services, and
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their failed to maintain inventories properly. They waited until their
stocks were low and then telegraphed large orders, requesting immediate
delivery. They seemed to be always either understocked or overstocked.
Moreover, the agents were frustratingly slow in returning payments made
on the machines to the central office.
Therefore, Clark was constantly on the outlook for men he could hire
as salaried "general agents" or regional managers of geographical districts
to supervise existing branch stores and to set up new ones. Where such
men could not be found, Clark continued to rely on independent agents;
but he insisted that"such dealers set up branch offices similar to those in a
company managed district.
When Clark became president in 1876, a year after Singer's death, he
decided to eliminate the independent agencies altogether, at home and
abroad. Singer's central offices in New York and London had as yet little
control over the branch stores of the independent distributors and, in
fact, relative~y little control over their own salaried agents. Scarcely any
effort had been made to sell in any systematic or standardized way. Uniformity in sales, accounting, credit policies, and procedures was lacking.
The techniques of administrative coordination had not yet been perfected.
Moreover, in 1877 the last patents of the 1856 pool were to expire. After
that year Singer would have to compete at home, as it had long done
abroad, without patent protection.
W orking closely with George Ross McKenzie, a Scotsman who helped
to build Singer's overseas sales organization and succeeded him as president, Clark gradually reorganized and rationalized Singer's marketing and
distribution network. First he completed the replacement of the independent distributors with regional offices manned by salaried executives.
Then he installed everywhere similar branch offices with teams of canvassers as weil as repairmen and accountants. Such offices had proved
particularly successful in Great Eritain, an area where Singer had never
enjoyed patent protection. 31 The network made possible aggressive marketing, reliable service and repair, and careful supervision of credits and
collections; it also assured a steady cash flow from the field to the headquarters in London, Hamburg, and New York.
In the period immediately after 1878, Clark and McKenzie perfected
the procedures and methods needed to supervise and evaluate this branch
office network. 32 In the United States twenty-five different regional "general agencies" reported to the central office in New York. In the United
Kingdom, twenty-six regional sales offices reported to a London office.
In northern and central Europe the managers of fifty-three more reported
to headquarters in Hamburg. N~ne others in the rest of Europe, Africa,
and the Near East reported to London, while those -in Latin America,
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Canada, and the Far East were supervised by the central New York
office. 3a
The expansion and then reformation of the marketing organization
resulted in a constant increase in Singer's sales and, therefore, the daily
output of its factories, and the overall size of the enterprise. In 1874 the
company built by far the largest sewing machine factory in the world at
Elizabethport, New Jersey. During the 1880s it grew in size; but its
capacity was surpassed when the company constructed a plant in 1885 in
Kilbowie, Scotland (a suburb of Glasgow). That plant, with a rated
capacityof 10,000 machines a week, was constructed to replace a smaller
Scottish plant built in 1867. Both plants were constructed to improve
coordination between production and distribution. The filling of hundreds and then thousands of orders in Europe from the American factory
becanle more and more difficult. Delays became the major cause for losing
orders. In 1866, for example, the head of Singer's London office complained that the inability to deliver machines had "utterly ruined" the
company's business in Britain. 34 AlI Singer's capital facilities-its two
great factories, a small cabinetmaking plant in South Bend, Indiana, and a
foundry in Austria-were financed out of current earnings.
Increased demand in these years caused Singer to expand and systematize its purchasing operations. By the I890S the company had obtained
its own timberlands, an iron mill, and sorne transportation facilities. These
purchases were also paid for from the ample cash flow provided by sale
of the machines. Indeed, the company often had a surplus which it invested in railroad and government bonds, and even in other manufacturing
firnls. Both insiders and outsiders credited Singer's business success to its
marketing organization and abilities. 35
Organization also appears to have been a critical element in the success
of a leading manufacturer of the most complex agricultural machine, the
mechanical reaper. According to Cyrus H. McCormick III, who wrote
a detailed history of the farnily firm, the McCorrnick Harvesting Machine
Company was able by the end of the century to lead the field because his
grandfather "had at his bacl{ the best business organization."36 During the
1 85os, the rapid expansion of the railroads and the telegraph permitted the
inventors of reapers, harvesters, and other agricultural machinery to build
sizable factories for the fÏrst time. In marI{eting their products, Cyrus H.
McCorrnick and his competitors, Obed Hussey, John H. Manny, and
Lewis Miller, at first relied, like the sewing machine mal{ers, on territorial
agents or distributors. The agents received a smail salary, usually $2.00 a
week, plus a 5- 10 percent commission. Fully responsible for a11 sales activities in their districts, they hired subagents or dealers who made the
actual sales, handled service and repair, granted credit, and supervised col-
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lections. McCormick differed from his competitors in that he kept a closer
surveillance over his distributors through "traveling agents" and constant
correspondence.
Two factors caused McCormick to centralize his sales organization in
the late 1870s. First the prolonged depression brought home the need for
more effective control over inventories, payments, and sales personnel.
Second the development of the binder, a more complex and expensive
machine than the harvester, required a stronger sales service force. Therefore at about the same time as Clark and McKenzie began to phase out
their independent distributors, McCormick decided to replace his regional
agents with salaried managers. By that date the company had about fifty
agencies concentrated in the midwest and plains states.
In the reorganization th~ subagents who had been hired and supervised
by the distributors now became franchised dealers. These dealers, usually
local livery Olen, storekeepers, and the like, signed a contract with the
conlpany directly. The contract stipulated a dealer's duties in the selling
of machines, spare parts, wire, and later, twine for binding. It normally
pledged the dealer to handle only McCormick reapers and harvesters, but
permitted him to market other types of implements made by other
manufacturers.
The primary task of the regional office manager was to keep a close
watch on the dealers. He also supervised customer credit and collection
and handled local advertising. That office had a number of salesmen who
assisted the dealers and oftel1 made sales on their own account. Finally,
the regional office included trained mechanics who assembled the m~
chines when they arrived from the factory, demonstrated their operations,
and serviced them when needed. In the mid- 1880s the company employed
140 such "field experts." During the harvest season the factory nornlally
curtailed production and, sent out sl{illed men to the branches to assist in
the servicing.
By creating a regional office network, McCormicl{ pioneered in forming a sales organization to back up franchise dealers who did the retailing,
much as Singer had innovated in developing its network of company
owned and operated branch retail stores. McCormick continued to use
independent distributors as his company began to sell beyond the midwest
and plains states. By 1885, however, even these jobbers had been replaced
by salaried managers and staffs. In the 1880s and 1 890S ,McCormicl{ began to extend its sales overseas to the wheat-growing regions of Europe,
Australia, and New Zealand. 37 For foreign marketing, however, the company relied until the late 1 890S primarily on local independent distributors.
As at Singer, the expansion of the marketing network increased factory
output. Between 1879 and 1886, machines produced annually increased
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from 13,404 to 25,652. By 1891 it had reached 76,87o.RS To assure a continuing flow of goods into the factory the company systematized purchasing. To meet its requirements of la million feet a year of ash, hickory,
oal{, and poplar, it began in 1885 to buy timber tracts and sawmills in Mis'
souri and Alabama.
In the late 1870S and 1880s other manufacturers of harvesters and other
relatively costly agricultural machinery began to build or expand marketing organizations similar to those of the McCormick Company.R9
Walter A. Wood & Co., D. M. Osborne & Co., William Deering & Co.,
producing the new Appleby Twine Binder, and Warder, Bushnell &
Glessner Co., makers of the Chanlpion line, aIl created national branch
office networks. So did the J. 1. Case Threshing Company, Inc., and the
three leading makers of modern steel plows-John Deere & Company, the
Moline Plow Company, both of Moline, Illinois, and the Emerson Brantingham Company of Rocl{ford, Illinois. The three plow makers quickly
moved to marketing other less complex implements, including drills,
wagons, mowers, and spreaders, in order to use their sales organizations
more fuUy. AU of these firms, like McCormick, began in the 1890S to integrate backward by obtaining timberlands and even mines, and in the
case of the harvester companies twine factories and hemp plantations.
The integration of mass production and mass distribution of newly
invented office machines followed much the same pattern as sewing and
agricultural ll1achinery. Scales, letter presses, typewriters, cash registers,
adding machines, mimeograph machines, calculators-all required the
building of a large marketing organization if the product was to be manufactured in volume. And so the first firms in the field continued long to
be the dominant ones.
The experience of the first mass producer of the earliest business
machines, E. & T. Fairbanl{s of St. Johnsbury, Vermont, paralleled
McCornlick's. Fairbanks, a manufacturer of weighing scales essential to
the shipment and sales of goods, began in the 1850S to sell through regional
agencies. 40 Like McCormicl{, "itinerant agents" supervised closely their
activities. After the Civil War the firm built a network of regional branch
offices with salaried managers, "scales experts," and canvassers to sell machines, provide COnSU111er credit and continuing service, and also to assure
steady flow of goods to and cash from the customers. To make full use
of its marl{eting organization the company developed a broad line of
products its marketing organization could sell, including letter alld waybill presses, warehouse trucks, and "money drawers," the predecessors
of the cash register.
The pioneering firms in the manufacturing of typewriters and cash
registers which set up their sales forces in the 18805 relied more heavily on
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canvassers and small Singer-like branch offices than did Fairbanks. John
H. Patterson of National Cash Register attributed the swift growth of his
innovative enterprise after 1884-and with it the expansion of the industry as a whole-to the strength of his canvassing force, the training
and competence of his salesmen, and the ability of his marketing organization to provide credit and service. 41
The Remington experience underlines in a dramatic fashion the necessity of creating an extensive marketing organization to sell a new office
machine in volume. 42 As the Civil War came to a close, E. Remington and
Sons of Illion, New York, one of the first firms to mass produce the modern breechloading rifle, began to look for products besides military firearms that required their specialized nletal-working manufacturing facilities and, skills. In 1865 they set up the Relnington Brothers Agricultural
Works to make mowing machines and cultivators. As they did not attempt to develop the marketing organization, the enterprise failed. Next
they were approached by a former Singer executive to produce an improved sewing machine. Again they failed. The machine was excellent,
but, in the words of Remington's historian, "To sell it was another matter." They had little success in quickly creating an effective sales organization, and without it, Remington had little chance of competing successfully with Singer and the other established firms.
In 1873 the' inventor of the typewriter, Christopher L. Sholes, came to
the Remingtons and asked them to manufacture his typewriter at their
Illion plant. This time they moved more slowly, selling the product at
first though E. & T. Fairbanks. When in 1881 the typewriter proved a
commercial success, the Remingtons hired a small team to build a sales
force. Because these men concentrated on the home market, they asked
Singer to sell their products abroad. When the Singer Company refused
they hegan to set up their own marketing organization overseas. In 1886
difficulties in the gun business as weIl as other activities brought the Remington Arms Company into bankruptcy. Those men who were developing the typewriter sales organization then bought out the company's typewriter interests and set up a new firm, Remington Typewriter Company.4:J
Soon their enterprise was as successful as Singer or National Cash Register.
A number of rivaIs appeared, but only the Underwood Company and the
Wagner Typewriter Company, which built similar sales organizations,
succeeded in hecoming major competitors.
As the experience of aIl the new mass-produced machinery companies
emphasizes, they could sell in volume only if they created a massive,
multiunit marketing organization. AlI their products were new, aIl were
relatively complicated to operate and maintain, and aIl relatively costIy.
No existing marketer knew the product as weIl as the manufacturer. None
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had the facilit'Ïes to provide after-sales service and repaire Few were willing
to take the risk of selling on installment, a marketing device which these
machinery makers had to invente Nor were outsiders able to maintain close
control over collections, essential to assure a continued cash flow on
which the financial health of the enterprise rested. Finally, by using unifornl sales techniques, bringing together regularly members of a nationwide sales force, and comparing the activities and performances of the
many different sales offices, the single, centrally controlled sales department was able to develop more effective marketing techniques. It was 3lso
able to obtain a constant flow of information on the changing shifts in demands and customer requirements.
,
\
Close and constant communication between the branch sales offices, the
factory, and its purchasing organization made it possible to schedule a
high-volume flow of goods from the suppliers of raw materials to the
ultimate consumer, and so to keep the manufacturing facilities relatively
full and running steadily. It also assured a steady flow of cash to the central
office. Such coordination would have been exceedingly difficult if independent enterprises handied each stage of the processes of supplying,
manufacturing, and marketing. The regular and increasing demand made
possible in part by an aggressive sales force in turn created pressures to
speed up the processes of production through improved machinery, plant
design, and management. Increased speed of production in its turn reduced unit costs. The economies of speed and scale, and their national,
often global, marketing organizations gave the pioneering firms an impressive competitive advantage and so made it easy for them to continue
to dominate their industries.
AlI this was also true for the mal{ers of new, technologically advanced,
relatively standardized machinery that was sold to other manufacturers
to be used in their production processes. Because these goods were even
more complex and more costly, they required specialized installation as
weIl as closer attention to after-sales service and repaire The sales force for
such manufacturers required more professional training than persons selling Iight machines in mass markets. Salesmen often had degrees in mechancaI engineering. Again, it was the decade of the I880s when enterprises in these industries began to build or rationalize their national and
global sales forces.
An excellent example of enterprises producing and marketing in volume for global markets were the- makers of recently invented machinery
to generate, transmit, and use eIectricity fOI; power and Iight. The salesmen at Westinghouse, Thompson-Houston, and Edison General Electric
(the Iast two combined into General Electric in 1892) aIl knew more
about the technical nature of their equipment than did most of their cus-
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tomers. 44 Moreover, few independent distributors could obtain a firm
grasp of the rapidly changing new technology. Because of the dangers of
electrocution and fire, trained, salaried employees of these companies had
to instaii and service and repair their products. Financing involved large
sums, often requiring extensive credit, which independent distributors
were unable to suppIy. Thompson-Houston and Edison Electric, and, to
a lesser extent, Westinghouse, began to finance new local central power
stations in order to build the market for their machinery.
In these pioneering years of the eiectricai equipment business, technology was developing fast. Coordination between the sales, production,
and purchasing departments thus involved more than scheduling flows of
material. It meant that salesmen, equipment designers, and the manufacturing executives had to be in constant touch to coordinate technological
improvements with market needs so that the product could he produced
at the lowest possible unit cost. It also lessened even more the opportunities for independent sales agencies to acquire the necessary skiIls to market
the product.
Other manufacturers whose products were based on electricity developed in these same years similar marketing organizations with worldwide
networks of branch offices. Such enterprises included Western Electric,
the subsidiary of American Bell Telephone, which produced telephones
and equipment necessary to relay calls, the Johnson Company, which
built electric streetcar rails and switches, and the Otis Elevator Company.45
Otis, established in 1854, began to expand after 1878 when it built its first
high-speed hydraulic elevator for commercial buildings. The coming of
electricity, a flexible source of power, helped the company expand its
market. The branch office network created at Otis in the 1880s permitted
it to dominate the business completely abroad as well as at home untii weil
int~ the twentieth century, when Westinghouse became a major competItor.'
Other makers of standardized machinery built comparable organizations in the 1880s. 46 One was Babcock & Wilcox, makers of steam boilers
and steam machinery, incorporated in 1881 and financed in part by Singer
Sewing Machine Company profits. Another was the Henry R. W orthington Company, maker of pumps and hydraulic equipment for urban
water and sewage systems in aIl parts of the world. In this same decade
Link-Belt Machinery Company, makers of conveying and transmission
machinery, and the Norton Company, makers of grinding wheels and
grind wheel machinery, set up their widespread sales and buying networks. And there were undoubtedly others.
The makers of the new machinery 50 central to the mechanization of
American agriculture, business, and industry created similar integrated
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enterprises at about the same time and in about the same way. The organization, operation, and financing of these enterprises manufacturing durable goods were comparable to the procedures in the firms that pioneered
in the mass production and mass distribution of semiperishable and perishable products. Nearly aIl of these machinery mal{ers either buiIt or perfected their marketing and then purchasing organizations in the decade
of the I880s. In nearIy aIl cases production remained concentrated in a
small number of large plants. To manage their multifunctional enterprises
they built similar centralized, functionally departmentalized organizational structures. They differed from the manufacturers of perishable and
semiperishable goods in that the purchasing organizations were smaller.
The makers of the new sewing machine and agricultural and office machinery integrated backward to control supplies of raw and semifinished
materials, but this was less common among the makers of electrical equipment and other heavy machinery. Like the producers of perishables and
semiperishables, these machine companies were financed from within.
Cash flow supplemented by short-term loans from local commercial banks
provided the funds for working and fixed capital. In building this national
and often global network they had no need to go to the capital markets for
long-term credit. The one exception was the electrical equipment manufacturers who began to finance the construction of central power stations.
As a result, aIl but these large electrical firms remained fully controlled by
the e?trepreneurs who founded thenl, their families, or a small group of
assoclates.
AIl of the pioneering machinery firms continued to dominate their
industries for decades. Administrative coordination brought lower costs
and permitted manufacturers to have a more direct contact with markets.
The technological complexities of their products, particularly those selling producers' goods, made their marketing organizations of trained
engineers and other technical specialists even more powerful competitive
weapons than were the sales departments of makers of consumer goods
purchased for immediate consumption. The nature of their processes as
weIl as products, led to the assigning of technicians to concentrate on
inlproving both product and process and so to the formation of the first
formaI industrial research departments. 47 As in the case of the first integrated manufacturers of perishable and semiperishable products, the
machinery firms saon had competitors. But to compete with the established enterprise demanded the creation of a comparable national and often
international marl{eting network. And in competing, the new enterprise
had to win customers before its organization could generate the volume
necessary to provide low prices and high cash flow or develop its staffs of
expert marketing and research technicians. Rarely did more than a hand-
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fuI of competitors succeed in obtaining a significant share of the national
and international markets. These industries quickly became and remained
oligopolistic or monopolistic.
Makers of volume-produced standardized machinery, processors of
perishable products, and those that mass produced low-priced packaged
goods, internalized the activities of the wholesaler or other middlemen
when these distributors were unable to provide the marketing services
needed if the goods were to be manufactured in the unprecedented volume permitted by the new technologies of production and distribution.
The resulting enterprises, clustered in the food and machinery industries,
were then the first industrial corporations to coordinate administratively
the flow of goods on a national, indeed a global, scale. They were among
the world's first modern multinationals. Their products were usually new.
This was true not only for sewing, agricultural, and office machinery but
aIso for cigarettes, matches, breakfast cereaIs, canned milk and soup, roll
film and Kodak cameras, and even fresh meat that had been butchered a
thousand miles away. In aIl these new industries the pioneers remained
dominant enterprises. Because they were the first big businesses in American industry, they defined many of its administrative practices and procedures. Their formation, organization, and growth, therefore, have significant implications for the operation and structure of American industry
and the economy as a whole.

The followers
The pioneers of the I880s soon had their imitators. Nevertheless, the
giant, integrated industrial enterprise remained the exception until after
19°°. N early aIl American manufacturers, including those using the new
mass production techniques, continued to employ existing marketers to
sell and distribute their products. The makers of consumer goods relied on
the wholesaler and increasingly on the mass retailer. The manufacturers
of producer goods continued to depend on manufacturers' agents and
other comparable middlemen.
The firms that did adopt the strategy of vertical integration in the
189°5 did so for the same reasons as the pioneers in the 1 880s. Middlem~n
were unable to provide for their marketing needs. In addition, a few firms
which had for many years been weIl served by the existing marketers began to build their own seIling and buying organizations. These were primarily metal-making and metal-working companies whose output
reached unprecedented levels through continuing technological and organizational improvement.
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For these reasons enterprises that grew large in the 1890S by building
their own marketing and purchasing networks continued to cluster in
the food and machinery industries. In the 1890S Andrew J. Preston created a refrigerated distribution network comparable to that of meat packers to sell bananas in the national market. 48 In 1899 his firm, the Boston
Fruit Company, became the core enterprise in the United Fruit Company,
which, in addition to its distribution system, came to own a fIeet of refrigerated steamers and a vast acreage of plantations in the Caribbean region. In the same years William W rigley and Asa Candler followed the
model of American Tobacco 'ând Quaker Gats to create giant business
enterprises in the chewing gum and soft drink trade. Wrigley of Chicago
made his fortune in chewing gum by integrating high-volume production
with a global marketing organization and a supply department that became one of the worId's largest buyers of chicle. 49 Candier of Atlanta became a multimillionaire from the making and selling of Coca-Cola in the
same manner. The success of the Coca-Cola Company was based on his
realization of the possibilities of high-volume sales by marketing syrup
directly to druggists and other retailers rather than bottling the finished
product. 50 His company quickly became an integrated enterprise with a
global sales force and a purchasing organization that operated its own CQoperage. In addition, the company began to build branch processing plants
to supply distant markets at home and abroad.
In machinery the same pattern held. The makers of newly invented
office machinery followed the examples of Remington Typewriter and
National Cash Register. In the late 189°5, A. B. Dick & Company, the
developers of the mimeograph machine, began to market their product on
a national scale. Around 1900 William S. Burroughs began to mass produce and mass distribute his adding machines. Their integrated enterprises
dominated their markets from the beginning. 51 In the next decade the two
pioneering makers of time clocks and of computing and tabulating machines put together similar organizations. These were to merge in 191 1 to
form the Computing-Tahulator Recording Company, the forerunner
of International Business Machines. It is safe to say that aIl office machines,
from the typewriter to the Xerox duplicator, were from their initial development produced and marketed through large integrated enterprises.
In the 1 890S makers of large, complex, standardized machinery set up
marketing organizations similar to those of the electrical companies and
Otis Elevator. These firms included Ingersoll Sergeant Drill (which in
1905 joined the Rand Company ta become Ingersoll Rand), Merganthaler Linotype, producers of a new form of typesetting machine, and
E. W. Bliss, manufacturers of dies, presses, and similar machinery.52 Comparable, too, was the Owens Botrle Machine and Crown Cork and Sea1.53
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Michael J. Owens had invented the bottle machine in Edward D. Libbey's
glass factory, and by 1900 the machine produced a completely automatic
high-speed bottling process for which Crown Cork and Seal provided the
stoppers.
As the century came to an end, a small number of companies that had
long relied on wholesalers or manufacturers' agents to sell their products
also began to build their own marketing organizations. Ma'nufacturers in
the metal-making and metai fabricating industries, where the application
of improved technology and factory design and the procedures of scientific management created a constant output, were among the first to adopt
this strategy. In the late 1 890S firearm manufacturers-Winchester, Colt,
and Remington-began to set up a small number of regional sales offices
of their own to contact wholesalers and retailers, to improve scheduling of
deliveries, and to advertise more aggressively.54 At about the same time
the Yale & Towne Manufacturing Company, the leading producer of
10cl{s and building hardware, Waltham Watch and other watch and
clocl{ makers, and the Crane Company, makers of plumbing fixtures,
created much the same type of multifunctional enterprise.
In the nineties leading iron and steel producers and fabricators began to
replace independent manufacturers' agents who handled several accounts
with salaried salesmen working out of branch offices. In that decade
Washburn & Moen and the Trenton Iron Company (both prominent
wire makers) set up several branch sales offices. 55 In the same decade the
foremost iron and steel maker, the Carnegie Company, and smaller firms
such as Lukens Iron and Steel did the same. 56 At Carnegie these sales managers and those agents who were still retained on a commission basis reported weekly to Alexander Peacock, who was appointed the company's
general sales agent in 1893. Peacock kept a careful overview of sales and
inventory so as to improve scheduling and flows through the Carnegie
plants and to provide information on the changing demand and competitors' moves. In these samé years, the wire companies and Carnegie began
to expand their purchasing organizations and to integrate backward.
For these three companies, as in other large metai-making and metalfabricating enterprises, snch expansion, and the beginnings of integration
forward and backward quickly resulted in mergers with competitors. By
1901 aIl three of these firms had become part of the giant United States
Steel Company. In the 1 890S the primary route to size was becoming one
of combination and consolidation. Their experience was part of another
process of growth followed by American manufacturers.
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Integration by Way of Merger
C01nbination and consolidation
American manufacturing firms became large, multiunit enterprises in
two ways, by adding marketing and purchasing offices or by merger. The
first embodied the strategy of vertical integration. The second was almost
always an expression of the strategy of horizontal combination. The first
aimed at increasing profits by decreasing costs and expanding productivity
through administrative coordination of the several operating uoits. The
second aimed at maintaining the profits by controlling the price and output of each of the operating units.
In the United States horizontal combination rarely proved to be a
viable long-term business strategy. The firms that first grew large by taking the merger route remained profitable only if after consolidating, they
then adopted a strategy of vertical integration.
Nearly aIl enterprises that grew by merger followed the same path.
They had their beginnings as trade associations that managed cartels
formed by many small manufacturing enterprises. These federations then
consolidated legally into a single enterprise, taking the form of a trust or
a holding company. Administrative centralization followed legal consolidation. The governing board of the merger rationalized the manufacturing facilities of the constituent companies and administered the enlarged plants from a single central office. The final step was to integrate
forward into marketing and backward into purchasing and the control of
raw or semifinished materials. By the time it completed the last move, the
consolidated enterprise was employing a set of lower, middle, and top
managers to administer, monitor, coordinate, and plan for the activities of
its many operating units and for the enterprise as a whole. By then the visible hand of management replaced the invisible hand of market forces in
coordinating the flow from the suppliers of raw materials to the ultimate
consumer.
American manufacturers toak this road at different speeds an~ in dif3 15
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ferent ways. A few charted their courses with deliberation. A greater
number moved from one step to the next in response to specific and immediate business problems. Sorne completed the course within a relatively
short time. Others dawdled along the way for two or three decades. Nevertheless, very few American mergers remained large or profitable unless
they followed this road to its logical end-that is, unless they moved beyond a strategy of horizontal combination to one of vertical integration.
Even then they rarely became and remained powerful business enterprises
unless they were in industries employing mass production technologies for
mass national and global markets. Gnly in such industries did the advantages of administratively coordinating high-volume flows provide
continuing market power.
In reviewing the history of the enterprises that followed the merger
route, two points need to be kept in mind. First, mergers on a national
scale appeared only as the railroad and telegraphic network went into full
operation in the 1870S and 1880s. By lowering transportation barriers,
the railroads permitted"many small enterprises to compete in the national
market for the first time. At the same time the telegraph and then the telephone helped to make possible centralized supervision of a number of
geographically scattered operating units.
Second, until the passage of the Sherman Antitrust Act in 1890 and,
indeed, until the act's interpretation by the Supreme Court, horizontal
combination did not violate federallaw. Until the I880s only ill-defined
and difficult to eoforce concepts of common law provided,. any legal restraint to the formation of such cartels. In the 1880s a few states passed
antimonopoly laws. It was, however, not until the Supreme Court handed
down its decisions on the Sherman Act that effective legal action could be
taken against nationwide combinations in restraint of trade. 1
American manufacturers hegan in the 1870S to take the initial step to
growth by way of merger-that is, to set up nationwide associations to
control price and production. They did so primarily as a response to the
continuing price decline, which hecame increasingly oppressive after the
panic of 1873 ushered in a prolonged economic depression. That longterrn price decline reflected the complex interaction between the supply
of money (including the velocity with which it was used in rnaking transactions) and the rapid expansion of output. 2 Industrial output soared as
manufacturers widely adopted the new factory form of production. The
wholesale price index on aIl commodities fell From 151 in 1869 to 82 in
1886, on farm products from 128 to 68 in the same span of years, and on
metals and metal products from 227 to 110. To nlost manufacturers the
only practical response to rising output and falling prices was to form
national associations to maintain prices by curtailing production.
By the 1880s these federations had become part of the normal way of
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doing business in most American industries. Trade associations for the
purpose of controIling,price and production had appeared in the mechanical industries, including those making lumber, woodware, Booring, furniture, even caskets, and those producing shoes, saddlery, and other leather
products. They came, tao, in the refining and other chemically oriented
industries-those producing petroleum, rubber footwear, explosives,
glass, paper, and Ieather; and in the foundry and furnace industries-those
making iron, steel, copper, brass, Iead, and other metals. In addition, they
occurred in industries fabricating metals into bars, wire, rails, nails, sheets,
and ail types of metal implements and machines. In the hardware industries alone, over fifty different trade associations managed cartels for as
many specialized products (see table 5).3 No industry appears to have
been immune. Gnly in textiles, apparel, publishing, and printing were the
number of trade associations smal!.
During the I870S and 18805, manufacturers working through their
trade associations devised increasingly complex techniques to ,maintain
industry-wide price schedules and production quotas. 4 The associations
allocated specifie markets ta different firms. They followed the example
of the raiIroads by forming money pools in which each was allocated a
specific amount of incarne. Those that sold less than their quotas were paid
the difference out of profits contributed to the pool by those that sold
more than they had been aIlocated. They set heavy fines for making faise
reports or not providing complete records of sales and profits. In addition,
the manufacturers' associations worked elosely with individual wholesalers and selling agents and with the trade associations of wholesalers
also being formed in these years.
But, as in the case of the railroads, the manufacturers and their marketing allies found these horizontal eombinations difficult to maintain. The
temptation aIways existed to increase returns by cutting priees through
secret rebates, by falsifying reports, or by failing ta record sales. Often
after the association appeared to have successfully stabilized prices, manufacturers would leave the cartel, openly cutting prices to obtain more
trade. BasicaIly, the industrial cartels failed for the same reason as did
those in railroads. The agreements did not have the binding effect of a
legai contract. They couid not he enforced in courts of law.
Whereas the railroads had responded to this prohlem by urging state
and federal legislation to legalize pools or cartels, the manufacturers
turned to developing tighter legal contraIs over the members of cartels.
Owners of the leading firms in an industry purchased stock in each others'
enterprises and in the smaIler companies in their trade association. Stock
ownership per~itted them to look at the books of their associates and thus
better enforce their cartel agreement.
Yet this strategy had its weaknesses. Buying into other companies was
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Table 5. Manufacturers' trade associations in the hardware trades, 1870S and 1880s
1 870S

Augnrs, bits
Doorlocks
Knobs
Padlocks
Cast butts
Fluting machines
Stamped ware (common and deep fry pans)
Woodscrews
Nuts, bolts
Table cutlery
Hinges
H ollow ware (kettles, bellied pots, etc.)
Picks
Mattocks
Grub hoes
Sledges, hammers
Strap, T. hinges
Cordage
Nails

Pumps
Cast iron butts
Rakes
Furniture hardware
Locks
Hose
Bench planes
Shears
Brass
Tacks
Axes
Clothes wringers
Rules
Bitbraces
Sash weights
Furnitu;re casters
Carriage hardware
Wrought butts, hinges
Stoves

1 880s

Clocks
Carriage bolts
Curry bombs
Wire
Soil pipe, fittings
Shovels
Stave boards
Files

Bicycle tubing
Snaths
Trunk locks
Wood planes
Circular saws
Sinks
Padlocks
Boring implements

Source: William H. Becker, "American Wholesale Hardware Trade Association, 1870-19°0," Business History Review, 45: 183 (Summer 1971). This list makes
no pretense at completeness. Associations came and went too quickly and the trade
press was tao limited ta record them aIl. The major sources are Iron Age, 18 731880, and the Hardware Reporter, 1879-1880. For the 1880s sources are rather
limited, but what data there are indicate that there were a large number of associations. American Artisan, Hardware, and Hardware Dealer are the major sources.

expensive. Often, tao, the new stockholders were still uncertain whether
the company accounts they had access to were accurate. Moreover, firms
were often still partnerships, whose control could not he ohtained through
the huying of shares. Nor did stock purchasing rectify the greatest weakness of the cartel. None of these trade associations couid make decisions
concerning the internaI management of the individual firms. Nor could
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they decide where to build new plants or to shut down or modernize old
ones. In other words, the associations managing cartels could not make
either day-to-day operating or investment decisions for their members.
They were merely federations of legally independent enterprises whose
representatives met weekly and monthly to set priee and production
schedules.
More effective control over the companies in the combination required
the merger of the constituent firms into a single legally defined entity. If
this entity owned the majority of the stock of constituent companies, the
board of the new overall enterprise could then institute and maintain
more rigorous control over their operations. It couId also consolidate and
rationalize manufacturing facilities of the several subsidiaries.
The obvious legal form to meet these needs was the holding companythe device first used by railroads to merge hitherto independent corporations. The difficulty was that the formation of a company to hold stock in
other companies required a special act of astate legislature. As many
manufacturers were planning to use the device to strengthen existing
cartels, they did not want to risk the publicity required in order to get a
special act through a legislature. Nor could they expect legislators to
endorse their plans with any enthusiasm.
So the trust was borne By this device a number of companies turned
their stocl{ over to a board of trustees, receiving in return trust certificates
of equivalent value. 5 (Constituent companies that were still partnerships
had to incorporate in order to have the stock necessary to make the exchange.) The board of trustees was then specifically authorized to act as
a board of managers with the power to make operating and investment
decisions for the constituent companies that had entered the consolidation.
The trust was, however, only a temporary expedient. It quickly came
under attack in state and federai courts and in state legislatures. 6 What
was needed was a general incorporation law that permitted the formation
of holding companies simply by filing a few outline forms aIld paying a
standard fee. The New Jersey legislature quicl{ly obliged. In its session
of 1888-1889, that body modified the state's general incorporation law to
permit manufacturing companies to purchase and to hold stocl{ in other
enterprises within and without the state, and to pay for prope1ty owned
outside the state with s~ock issued for that purpose. A year later the
United States Congress, -responding to the increasing protests against the
cartelization of so many American industries, passed the Sherman Antitrust Act, declaring illegal "combinations in the form of a trust or otherwise in restraint of trade." Immediately the "New, Jersey holding
company" took the place of the trust as the legal form used to merge a
number of single-unit enterprises operating facilities in several states into
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a single, large consolidated enterprise. The holding company, like the
earlier trust, provided the legal form to maintain tighter control over a
federation of small, single-unit, single-function manufacturing firms. Such
legal consolidations also provided the first essential step in the transformation of such federations into modern industrial enterprises by means of
administrative consolidation and centralization.

The mergers of the

ISSOS

During that formative decade of the 1880s a very smail number of
manufacturers first moved from cartels to legal consolidations. AlI the
successful mergers of that decade went beyond legal consolidation to
administrative centralization. Not aIl, however, went the whole coursethat is, moved beyond administrative centralization of processing facilities
to vertical integration.
Despite widespread use of the term trust (as distinguished from a trade
association or holding company), 1 have been able to identify definitely
only eight that were formed to operate in the national market. 7 Two-the
cattle and cordage trusts-were· short-lived. The other six-petroleum,
cottonseed oil, linseed oil, sugar, whiskey, and lead processing-came to
dominate their industries for decades. Though few in number, these succussful trusts, aIl in refining and distilling industries, pioneered in new
legal and administrative techniques and are thus of great historical interest.
These processors, the first to grow large by merger, were those who
had processes and products Iess technologically revolutionary than those
manufacturers who attained great size in the same decade by internaI
growth. The latter built their modern business enterprises in response to
the marketing needs resulting from adopting a new high-volume technology or from marketing a technologically complex product. In the refining
and distilling industries new technologies of production evolved quickly
but Iess suddenly than in those processing tobacco, matches, and cereals.
Their products remained technologically simpler than those of the machinery makers, and they had little difficulty in marketing them through
the existing wholesaler network. Those enterprises, therefore, did not feel
the same pressures to integrate forward.
During the 18 50S and I860s the spread of t'he railroad and telegraph
networks and the growing availability of coai to provide heat and fuel
for machines permitted many small firms to adopt the new large-batch
and continuous-process refining and distilling methods. Soaring output
soon drove down priees. By the I870S processing enterprises using these
methods of production were under intense pressure to maintain profits by
limiting production and controlling processes.
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The first merger, or legal combination of many small manufacturers,
came in the United States in the petroleum industry, the industry which
by 1870 had most effectively perfected the new high-volume, capitalintensive technology. By the end of the 1 870S the leading processors under
the guidance of the largest refiner, the Standard Oil Company, had created
one of the strongest industrial cartels in the nation. s It was so effective that
its members no longer felt the need of the services of a trade association
to administer it. The formation of the Standard Oil Trust was not, then,
inspired by a neecl to tighten control over the members of the existing
Standard Oil "alliance," as it was then called. It was rather the response
to an opportunity to increase profits through concentration and centralization of production and then vertical integration. Yet the new giant
legally and administratively centralized enterprise did not evolve from
a carefully planned strategy but from short-term reactions to changing
technology and markets.
In 1872, when their industry ,vas little more than a decade old, the
leading petroleum refiners decided on a strategy of horizontal combination. To control increasing output and decreasing prices they formed
the National Refiners Association. John D. Rockefeller, whose Standard
Oil Company operated in Cleveland, Ohio, the largest refinery in the
nation, encouraged the creation of the refiners' association and became its
first president. The association failed to maintain control of priee or
production. Such federations, Rockefeller quicI{ly came to believe, were
mere "ropes of sand." He and his associates then decided to obtain the
cooperation of its rivaIs by relying on the economic power provided by
their high-volume, low-cost operation. They began by asking the Lake
Shore Railroad to reduce its rates from $2.00 to $1.35 a barrel on Standard
Oil shipments between Cleveland and New Yorl{ City if Standard provided sixtY carloads a day, every day. The road's general manager quicI{ly
accepted, for assured trafl1c in snch high volume meant he could schedule
the use of his equipment much more efficiently and so lose nothing by the
reduced rate. Indeed, the general manager, somewhat gratuitously, offered
the same rates to any other oil refiner shipping the same volume.
The Standard Oil Company then invited the leading refiners first in
Cleveland and later in other refining centers to joïn in henefiting from
these rate agreements. The control of transportation provided a weapon
to keep out new competitors and a threat to prevent those who joined
Standard from dropping out of the cartel. Even so, Rockefeller and his
associates in the Standard Oil Company-his brother William, Henry M.
Flagler, Oliver H. Payne, and Steven V. Harkness-took the precaution
of exchanging Standard Oil stock for that of their allies. By 1876 there
were more than twenty-five firms in the Standard Oil group.9 By 188o,
when the number had reached forty, Rockefeller and his four associates

32 2

]

Integration of Mass Production with Mass Distribution

held four-sevenths of the securities of the alliance's members. Representatives of these firms met regularly to set priee and production schedules,
but there was no central board with the power to administer the operations
of the constituent companies or to make plans and allocate resources for
the alliance as a whole.
In 1881 the alliance controlled close to 90 percent of the country's
refining capacity and had demonstrated its willingness to use its economic
power ruthlessly.IO Any time its members desired, they could easily crush
the remaining few small refiners making kerosene or any of the growing
number of competitors producing lubricants and other specialized
products.
In Europe the discovery of the Russian oil fields by the Caspian Sea
posed a long-term competitive threat. This was a serious challenge, for
in 1880 Europe still took 70 percent of aIl the illuminating oil processed in
the United States. 1 1 To maintain their share of that market the Americans
would have to reduce costs in producing and distributing kerosene. Yet in
1 88 1 the threat was still a distant one. The railroad connecting Baku to
the Black Sea was not scheduled for completion until 1883. After that,
rivais needed time to set up production and distribution facilities. In fact,
the competition in the European markets from Russian oil did not become serions for Standard Oil until the late I880s.
Technology rather than markets triggered the decision of the Standard
Oil alliance to solidify legal control and to centralize its management.
The critical technological innovation was the long-distance crude oil p;peline. 12 It created cost-cutting opportunities that required the alliance as a
whole to make centralized investment decisions.
From the very beginning of the industry, pipelines had gathered stored
crude oil at railheads and terminaIs. But the construction of the first
long-distance pipeline was not begun until 1878. Then it was built by
producers of crude oil to break Standard's hold on railroad transportation.
These producers formed the Tidewater Pipeline Company that initially
built a line to connect the oil regions of western Pennsylvania (at that
time still the only major source of crude oil in America) with the Reading
Railroad. Since that road did not carry oil, it, had no arrangement with
the Standard alliance. Despite aIl the efforts of the Standard Oil Company
to haIt its construction, the pipeline was completed in July of 1879- The
Tidewater company then pushed its pipeline on to the coast. At first that
company sold to refiners in New Jersey and Pennsylvania, but soon it
built refineries of its own.
Once the long-distance pipeline had proved itself, Rockefeller and his
associates moved swiftly. Pipelines, they realized, transported crude ail
far more cheaply than railroads did. The lines also provided excellent
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storage. Their existence made possible the scheduling of a much greater
and steadier refinery throughput than was possible using rail shipments.
Moreover, because the pipeline could carry crude ail to processing facilities but not refined products to markets, the completion of long-distance
lines called for relocation of refinery capacity at centers close to the
market, particularly at the ports where ships loaded the refined productsfor the great European markets.
The allies' initial move was ta construct their own pipelines from
western Pennsylvania to Cleveland to the west and to New York and
Philadelphia on the coast. This required setting up a new large corporation, the National Transit Company, to build and operate the crosscountry pipelines and to consolidate and operate the existing gathering
and storage lines. Capitalized at $30 million (an impressive investment
when the Standard Oil Company itself was capitalized at only $3.5 million), National Transit took over the stocks and properties of the pipeline
companies controlled by members of the Standard Oil group and then
began construction of a huge interregional pipeline network. The legal
vehicle for this new pipeline company was a catchall charter issued by
the Pennsylvania legislature ten years earlier that permitted the holding
of stock-În out-of-state companies. Originally obtained by Tom Scott in
18 7 1 for possible use in the building of the Pennsylvania's railroad system,
it had been forfeited by the road and much later purchased by Standard's
Iawyers from astate bureau. 13
The next step-that of consolidating refining capacity in order to take
advantage of the new pipeline network-proved more difficult. The
owners of the forty enterprises forming the alliance now required a
central authority to decide what refineries to close down, which ones to
modernize, and where and when to build new ones. 14 To provide the
necessary legal vehicle, their lawyers searched without success for another catchall charter similar to that used for ,the pipeline. At that
moment, too, the Pennsylvania legislature was attempting to put a tax on
the assets, including capital stocI{ and dividends, of Standard Oil of
Ohio as a "foreign" firm operating in Pennsylvania. As protests against
Standard's power were growing, Rockefeller and his associates did not
relish the Iegislative battle required to get a special holding-company
charter.
Then the sharp rnind of Standard's legal counsel, S. C. T. Dodd, conceived of the new trust form of organization. By the agreement signed on
Jan~ary 2, 1882, the shareholders of the forty companies exchanged their
stock for certificates in the new Standard Oil Trust. The trust instrument
authorized an office of nine trustees ta "exercise general supervision over
the affairs of the several Standard Oil Companies."15 At the same time
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state-chartered subsidiaries were formed to take over the properties of
the alliance operating in one state. As local enterprises, they were not
subject to restrictions or excessive taxes levied on "foreign" corporations,
similar to those Pennsylvania was seeking to place on Standard Oil of
Ohio.
As soon as the new trust had set up its headquarters at 26 Broadway in
New York City, the trustees began to consolidate refinery capacity.16
Between 1882 and 1885 the trust reduced the number of refineries it
operated from fifty-three to twenty-two., Over two-fifths of the trust's
output came to be concentrated in three huge new refineries at Bayonne,
New Jersey, Philadelphia, and Cleveland. The economies permitted by
the greatly expanded volume and carefully scheduled throughput cut the
average cost of producing a gallon of refined oil from 1.5'" to o.Sf:, and
the costs in the great new refineries were stililower. The administration
of the refineries became centralized at 26 Broadway through creation
of a committee for manufacturing and a supporting set of staff offices. In
addition, committees and staff offices were set up to supervise packaging
and transportation.
The coordination of throughput from the crude oil wells through the
pipelines to the refineries became the responsibility of the Joseph Seep
Agency. The former purchasing agent for Standard Oil of Ohio, it no;y
handled aIl the buying of crude oil for the trust. 17 Because it purchased
in such large quantities, it hy-passed the oil exchanges, where crude oil
had been bought and sold since the beginning of the industry. Bècause it
purchased directly from crude oil producers, the exchanges went out of
business in the 1890s.
Once the new trust completed its consolidation of refining, it moved
into marketing. 18 Not planned when the trust was first formed, this move
was primarily a response to the need to assure a steady flow of the highvolume output from the new centralized refining facilities to the consumer. The decision to go into marketing was also affected by the
increasing power of the wholesalers of refined products. After 1875 the
tank car hegan to replace the barrel and can for long-distance shipments
of kerosene and other refined products. By doubling the load a train
could pull, the tank car required wholesalers to increase storage facilities.
Those wholesalers who invested in new equipment were able to sell at a
much greater volume and cut their unit costs. Their new facilities not
only gave them an advantage over small competitors but also put them in
a better position to bargain with the trust. Moreover, many large wholesalers preferred to market their own brands, mixing kerosene from Standard with that of smail independents. So their existence prevented
Standard Oirs maintenance of the quality of its product as weIl as control
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over its priee. A further argument for direct marketing was that it 'would
improve the accuracy and lower the cast of market information.
The executive committee of the trust decided to build its marketing
organization first at home and then abroad. In 1885, the committee set up
two wholly owned sales subsidiaries-Continental Oil and Standard Oil
of Kentucl{y. In 1886 it began to buy out the leading wholesalers. By,the
early 1890S it had a national sales organization managed through regionally defined subsidiaries. In 1888 it set up the wholly owned AngloAmerican Petroleum Company to market in Britain; built a fleet of steam
tankers for trans-Atlantic transportation; and then formed a joint venture
with two German distributors to sell in central and western Europe. 19
The process of vertical integration was completed in the late I880s
when Standard Oil began to produce its own crude ail. The move was a
defensive one, largely in response ta the changing supply situation. 20 Up
ta the late 1880s the Standard Oil alliance and then the trust felt little need
to control its own crude ail supplies. There was always plenty available.
As production declined in the Pennsylvania fields, the producers for the
first time appeared ta have a chance ta control output and priee. At the
same time, the opening of new fields, which had been discovered near
Lima, Indiana, raised the possibility of having the source of supply faii
into the hands of a small number of crude ail producers. The Standard Oil
trustees waited almost two years after the trust built pipelines into the
Lima fields before they began to buy oil-producing properties. Then the
trust moved quickly. Within three years Standard Oil was extracting 25
percent of the nation's crude oil.
By the early I890S Standard Oil had become a fully integrated enterprise. Within a decade it had moved from a strategy of horizontal combination ta one calling for legal consolidation, administrative centralization,
and then vertical integration. As the firm centralized the administration of
production and moved into new functions, its senior executives, the
trustees, hired large numbers of middle managers to supervise and coordin~te its many operating units. By the 1 890S the large central office
at 26 Broadway (whose activities are described in Chapter 13) coordinated flows of petroleum from the crude oil fields of Pennsylvania and
Indiana through the processes of refining ta markets in aIl parts of the
nation and the world.
In the next two decades challenges ta Standard's dominance came from
other integrated enterprises. In Europe, the threat of competition finally
materialized in the rise of major integrated enterprises managed and financed by such powerful business families as the Nobels and the Rothschilds. In the United States, the Tidewater Company, the consolidation
of erude oil producers that built the long-dl~tance pipeline, had made a
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deal as early as 1883 with the trust to divide pipeline shipments from the
Pennsylvania oil regions to the coast. Tidewater continued ta build its refining capacity, setting up in 1888 the largest refinery in the world at
Bayonne, New Jersey.21 It sold its product at home through its own
marl{eting organization, but relied on Standard to market from 50 to 75
percent of its exports abroad.
A more serious domestic challenge to Standard came when the production of crude ail in the Pennsylvania oil fields had fallen off enough to
permit the producers there in 1895 to combine to form the Pure Oil Company. That firm constructed a new transregional pipeline to Marcus
Hool{, Pennsylvania, on the Delaware River, built refineries there, and
then set up its own marketing organization, which concentrated on the
European market. 22 Within a decade of its founding the Pure Oil Company was an effective integrated competitor. By 191 1, when Standard Oil
was broken up by a Supreme Court decision, there were already at least
eight other integrated American oil companies competing with Standard
for national and international markets (see table 7 ).
Of the five other successful trusts, three-cottonseed oil, linseed oil,
and Iead processing-followed Standard OiI's example. Within less than
a decade of their formation they had become fully integrated enterprises.
The other two-sugar and whiskey-immediately consolidated production facilities and did their own purchasing, but did not move into marketing. They clung to the strategy of horizontal combination much longer
than the other three.
Formed in 1884, the American Cotton ail Trust had by 1889 consolidated production into seven refineries. (Seven more were added when the
consolidation expanded in 1890.) 23 1t also had obtained four soap works
and four lard works. By 1889 it had an extensive buying network for purchasing cottonseed directly from farmers along the railroads of the south.
By that same year it controlled sorne fifty cotton gins and fifty-two crude
oil nlills used in the initial processing. In the 1880s the trust also moved into
transportation, acquiring a fleet of tank cars. By 1891 it owned and operated 326 tank cars. After 1890 it expanded its marketing organization of
sales offices and storage facilities overseas. In 1892 the company had a
tanker constructed and a major depot built at Rotterdam in order to exploit the large German market for margarine and food oils. By the early
189°5, the company was producing not only cottonseed oil and cake for
cattle feed and fertilizer, but its own brand of "cottonlene" food oil and
"Gold Dust" washing powder, lard, margarine, and soap. Theo, to make
use of the marketing organization it had developed to seIl fertilizers, it
purchased eight potash mines. Thus, by the early nineties the cotton ail
trust had become a full-line, integrated, giant enterprise whose operation
required the services of many salaried middle and top managers.
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From 1888 on, the American Cotton Oil Company had strong competition from the Southern Cotton Oil Company, which also quickly became
an integrated, full-line enterprise. 24 These two firms continued ta dominate their industry until weil into the twentieth century. Their competition, particularly in the European marl{ets, came from large integrated
British and Continental companies-Lever, Jurgens, and Van den Burgh.
At home the competitors were Procter & GambIe and Armour, Swift, and
other large meat pacl{ers who produced lard, soap, and fertilizers.
The National Lead Trust began to follow the same strategy of Standard
Oil when William Thompson left the Standard Oil Trust ta become the
president of National Lead in June 1889.25 The lead trust formed in 1887
was a nlerger of a large number of lead-processing firms, and it continued
ta concentrate on the chemical processing rather than the fabrication of
lead. It saon produced 80 percent of the country's white lead capacity,
70 percent of red lead, 60 percent of lead acetate, and 15 percent of its
linseed ail, and became the country's leading producer of paint. However,
it accounted for less than 10 percent of the output of sheet lead, lead pipe,
and other fabricated lead products. After consolidating production,
Thompson, who had headed Standard's Domestic Trade Committee,
began to build a national and global sales organization. At the same time he
consolidated purchasing, setting up a special department to buy Raxseed
for its linseed ail operation. Then he had the enterprise's smelting, and
refining worl{s at Socorro, New Mexico, enlarged. From the early 1890S
on, National Lead continued to dominate the industry, getting sorne competition from another trust, National Linseed.
The linseed oil trust was never as successful as the initial mergers in
petroleum, cottonseed ail, and lead. 26 One reason was that it was smaller
and had a less diversified product line than National Lead. Another was
that it did not have the large markets, especially overseas, and ample
sources of supply that Standard Oil and American Cotton Oil enjoyed. It
did consolidate the original forty-nine mills that went into the merger.
It came to own over forty storage elevators, a Reet of tank cars, and a
number of tanl{ stations, and it set up a number of branch sales offices.
However, limited supplies of flaxseed led to speculation in the purchasing
of its raw materials, and twice in the nineties snch purchases almost ruined
the enterprise. Only after the financial and administrative reorganization
of the company in '1898, when it became the American Linseed Company,
did it hegin to achieve financial success. The appointment of Frederick T.
Gates, Rocl{efeller's financial adviser, as its president and John D. Rockefeller, Jr., as a boarq member suggests that the Standard Oil experience
may have been put to use in improving the performance of the reorganized
company.27
In these four industries-petroleum, cotton oil, linseed oil, and lead
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processing-the leading mergers had by the 1890S adopted a policy of
vertical integration and were saon competing with two or three other
large vertically integrated enterprises. Two other trusts fornled in the
processing industries in the 1880s-the whiskey and sugar trusts-abandoned their strategy of horizontal combination only after it had proved
itself increasingly costly and unproductive. The corporate successors to
the whiskey trust, the Distillers Corporation, had by the early 1890S concentrated production so that eighty small plants had been reduced to
twenty-one larger ones,28 but they continued to operate with little overaIl control. Although the enlarged units permitted SOl1le reductions in
costs, the enterprise kept prices high and so encouraged cOl1lpetition to
grow. In 1895, just hefore it went into receivership, the conlpany decided to spend a 111illion dollars to build a selling organization in the urban
east, its primary market. Gnly after passing through receivership did the
company begin to alter its basic strategy. It first centralized the adnlinistration of its productive facilities, and then in 1898 purchased two leading
liquor wholesalers. These wholesalers and the manufacturing enterprise
were consolidated in 1903 into the Distillers-Securities Corporation. This
integrated enterprise remained the largest distiller in the nation until the
passage of the Eighteenth Amendment in 1919 drastically curtailed that
trade.
The sugar trust also consolidated production and purchasing after its
formation in 1887.29 As in whiskey, such consolidation brought lower
unit costs by making possible economies in the operation of the larger
refineries. Once this was done, its most domineering founder, Henry O.
Havemeyer, concentrated on using this economic power to drive out
conlpetitors by price cutting, exploiting railroad rebates, controlling supplies, and 111aking rehate arrangenlents with wholesalers-all 111ethods
that the Standard Oil group had made notorious in the 1870s. Nevertheless,
cOITIpetition grew, particularly at thase times when American Sugar 111ade
the error of raising the profit margine Its share of the market fell From
75 percent in 18 94 to 49.3 percent in 19°7 and then by 1917 to 28 percent. 30 Even before 1900 two large competitors had appeared.~l One was
Federal Sugar Company, which pravided an east coast refinery and marketing outlet for Claus Spreckels, the forernost Hawaiian and west coast
sugar grower. The other operated a refinery set up by Arbuckle Brothers,
one of the country's largest wholesale grocers, which wanted control over
its own sugar supplies.
When beet sugar first came into production at the end of the 1890s,
Havemeyer aggressively continued his strategy of horizontal combination.
His company soon had control or ncar control over the largest of the new
bect sugar companies, including American Beet Sugar formed in 1902,
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Great Western Sugar in 1903, and Utah-Idaho in 1907.32 In the same years
Havemeyer came to invest on a much smaller scale in the Cuban-American Sugar Company.33 Even so, neither Havemeyer nor his company had
the resources needed to buy out new refining enterprises in Hawaii, California, Baltimore, and New Orleans.
During these years, the directors and managers of American Sugar
were becoming increasingly unhappy with Havemeyer's expensive strategy of buying out competition. It cost the company over $20 million between 1902 and 1907. On Havemeyer's death in 1907 they shifted from
horizontal combination to vertical integration. By 19°9, when the federai
government brought an an,titrust suit against the sugar company, it had
already begun to sell its holdings in other companies, to build up its own
marketing organization, and to develop its own brand, Domino. By 1917
there were six large independent integrated sugar companies in the top
236 American manufacturing firms (see Appendix A), competing with
each other in the modern oligopolistic way. In sugar, the concepts of a
powerful entrepreneur delayed, but only by a few yeurs, the shift from
horizontal combination to vertical integration, and with it the conling of
oligopolistic competition among a few large integrated firnls.
Although the six trusts of the I880s in the high-volume process industries were destined to dominate their industries for decades, the other two
quickly failed. The Anlerican Cattle Trust, formed in 1887 as a means to
give western cattlemen bargaining power with the Chicago packers,
never got much beyond the organizing stage. 34 The trust purchased the
Morris packing plant in Chicago, bought large feeding farms, and made
contracts with the French and Belgian governments for canned beef. But
as such an enterprise was in no way able to combine the advantages of mass
production with those of mass distribution, it soon collapsed and was
liquidated in the summer of 1890.
The National Cordage Association used the trust forn1 to attempt to
nlaintain an existing cartel.:Hi It moved to centralize purchases and control
sales, but it made no attempt to consolidate and centralize the adn1inistration of its constituent cordage and twine companies, nor did it try to consolidate or reorganize production facilities. The cordage trust (which became a New Jersey holding company in 1890), unlike the trusts in the
processing industries, had to borrow large amounts of working capital
because four-fifths of its production went into binder twine and therefore
cash fJowed in only at harvest time. With no economies of speed resulting
fronl consolidation and with recurring heavy demands for working
capital, the new enterprise had difficulty in nlaking a return on the large
amount of capital obtained to carry out its continuing strategy of buying
out competition-a strategy that was weakened when a number of manu-

3 3°

]

Integration of Mass 'Production with Mass Distribution

facturers who had joined the merger used their paynlents as capital to
start new companies. In May 1893 the cordage company's sensational
financial failure helped to precipitate the panic that ushered in the depression of the middle 1890s. Later attempts to revive the consolidation
on a sound financial basis failed. 36 The cost-cutting advantages of consolidation and integration were few in the cordage industry.
The story of the trusts formed in the 1880s has been told in sorne detail,
for they define the basic pattern of growth of the many mergers that followed. After 1890 the most successful mergers were in industries where
technology and markets permitted reduction in costs. They became successful, however, only after their directors abandoned the costly strategy
of horizontal combination for one of vertical integration-that is, after
production facilities had been consolidated, their administration centralized, marketing and purchasing organizations built, and a staff of managers recruited to supervise, monitor, and coordinate these many different
operating units.
The route to growth affected both the financing and the management
of the new enterprises. Corporations that had integrated forward and
backward without taking the merger path had heen self-financed. But in
these early nlergers that had moved beyond legal consolidation the process
of rationalization and concentration often called for the rebuilding as
weil as the reorganization of a major portion of their productive facilities.
Such rehuilding, like the merger itself, required sizable amounts of capital.
Except at Standard Oil and its smaller competitors who had an exceptionally high volume of production and global markets, current cash flow
could not provide needed funds for industrial reorganization.
These early mergers were, then, the first American enterprises not involved in transportation, communication, or finance to go to the capital
markets for funds. This need was one reason that the trusts, except for
Standard Oil, quickly transformed themselves into corporations once the
revision of the New Jersey statutes made this possible. Not only did the
legal status of the holding company appear to he much sounder than the
trust, but the investors preferred corporate securities to trust certificates.37
Four of the reorganized trusts (American Cotton Oil, American Sugar,
National Lead, and National Cordage) issued two types of securities:
preferred stock based on earning capacity and secured by fixed assets and
cornrnon stock based on anticipated growth in earnings resulting from the
consolidation. The first was aimed to appeal ta the conservative investor,
the second to the more speculative one. And in gQing ta the capital markets, the organizers of the tirst industrial mergers relied on the services of
such leading railroad investment hanking firms as Winslow, Lanier; Kidder, Peabody; August Belmont; and Poor and, Greenough. 38
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This process of financing resulted in a significant difference in the relationship of owners and managers. Those firms that initially became large
through internaI expansion continued to have the stock ownership closely
held by the founder, a few associates, and their families. On the other
hand, the sale of securities to provide fixed and working capital for the
new mergers further spread the ownership of capital stock, which the formation of the merger had already begun to disperse. Top executives in
the central office of the first type were nearly always major stockholders
or personally close ta such stockholders; but those in the second type became salaried managers who held only a smail amount of the total stock
and had Iittle personaI acquaintance with the scattered owners. It was in
the latter case that the separation of ownership and control first appeared
in the United States in business firms other than the railroad and the
telegraph.

Mergers, 1890-19°3
AlI six of the successful pioneering trusts of the 1880s had been formed
to concentrate and rationalize production. During the 1890S the number
of consolidations increased rapidly. At the same time the motive for
merger changed. Many more were created to replace the association of
small manufacturing finns as the instrument to maintain priee and production schedules.
The change reflected political and Iegal developments that occurred
in the latter part of the 1880s. Most important were, on the one hand, the
protests against the trade associations and trusts that culminated in 1890
in the passage of the Sherman Antitrust Act, and, on the other, the efforts
of the manufacturers that led ta the New Jersey general incorporation law
for holding companies. 39 Following the advice of their lawyers, many of
the existing associations, as weIl as the few existing trusts, incorporated
themselves as holding companies. At first most of the new legal consolidations continued to operate as cartels with the holding company's board
merely setting price and output quotas for the subsidiary companies. But
as the decade of the 1890S passed, many Iegal consolidations embarked on
a strategy of centralization and integration.
A second reason for the increasing number of mergers after 1890 was
the growing market for industrial securities. New York City had been
since the 18 50S one of the world's largest and most sophisticated capital
markets. Until the late 1880s, however, industrialists found little need ta
marI{et large blocks of stocks. They raised the funds they required from
local commercial banks. Nor did security dealers have much interest in
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industrials. By the early 1890s, however, railroad financing no longer
offered the opportunities for profit it had earlier. The handling of railroad
securities had become concentrated in the hands of a relatively few powerful Wall Street houses. Bankers, brokers, and investors were looking for
new securities to buy and selI.40 The manufacturers who organized the
trusts were surprised by Wall Street's interest in obtaining their trust
cerrificates. After 1890 buyers continued to take the securities of the new
holding companies. Manufacturers soon realized thar they could use the
growing market as a source of funds for working and investment capitaL
They were also quick to appreciate that the demand for industrial securi-:
ties enhanced the market value of their own companies. Expanded demand for industrial securities permitted manufacturers ta obtain a handsorne rate of exchange when they completed a merger by turning over
the stock of their little-known smalI enterprises for that of a nationally
known holding company. At the same time financiers began ta take sizable blocks of stock as payment for arranging and carrying out a merger.
Both manufacrurers and financiers quickly learned how to profit from the
actual process of legaI consolidation.
The mergers of the 1890S came in two waves. One occurred between
1890 and 1893. The other and much larger surge began as the country recovered from the depression of the middle years of the qecade. Beginning
in 1898 it lasted until the end of 19°2. The first wave, resulting from the
legal attack on combinations, the passage of the Sherman Act, and the
revisions of the New Jersey law, lasted as long as times were prosperous.
Hans Thorelli lists the names of 51 holding companies or "tight combinations" formed between 1890 and 1893.41 With the coming of the depression of 1893 the number of new mergers fell off sharply. Only 27 occurred
for the next three calendar years, 1894 through 1896.
Then came the nation's first great merger movement. For 1898 Thorelli
lists 24 legal consolidations. In 1899 the number shot up to 105-a number that almost equaled the total number (108) of aIl legal consolidations
given by ThoreIIi for the years between 1890 and 1898. During the following three years the number dropped off, but remained substantial with
34, 23, and 26 for the years 1900, 1901, and 1902. For 1903 ThoreIIi
records the names of only 7 tight combinations. The records cited by
Thorelli are supported by Ralph Nelson's broader statistical study of firm
disappearances. For example, his tables show that disappearance of firms
through merger rose from 26 in 1896 to 69 in 1897, to 303 in 1898, to
1,207 in 18 99. 42 For the next three years they ran 34°,423, and 370. In
19°3 they dropped back to 79. By 19°3 the merger movement had clearly
run its course.
The sudden upsurge of mergers in 1899 reflected both the conditions
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of the nation's financial markets and the Supreme Court's interpretation
of the Shernlan Act. In the E. C. Knight case, a suit the federai government brought against the American Sugar Refining Company, the court's
decision, handed down in 1895, appeared to sanction the legality of the
New Jersey holding conlpany.43 It did so by making a sharp distinction
between manufacturing and commerce and by declaring that a manufacturing corporation (as opposed to a combination of separate manufacturing firms) was beyond the reach of the Sherman Act. Then the Supreme
Court in 1897 in the Trans-Missouri Freight Association case and in 1898
in the Joint Traffie case (involving the Eastern Trunl{ Line Association),
and in 1899 in the Addyston Pipe and Steel case, ruled clearly and preeisely that any combination of business firms formed to fix prices or alloeate markets violated the Sherman Antitrust Act. After 1899 lawyers
were advising their corporate clients to abandon aIl agreements or alliances
carried out through cartels or trade associations and to consolidate into
single, legally defined enterprises.
Financiers and speculators were delighted with the court's rulings. In
the prosperous years of the late I890s, the capital markets had become
buoyant. 44 Investors, investment bankers, brokers, and promoters of aIl
types continued to look for new opportunities to obtain or to market new
security issues. Industrial nlergers appeared to be the most promising. The
perfornlance of railroads was improving but their business remained
spoken for. In the years immediately after 1898, the leading promoters of
industrial mcrgers were financiers and speculators who were not yet
closely involved with railroads. They included the Moore Brothers (W.
H. and J. H.), Charles R. Flint, and John W. Gates. They had instructed
nlanufacturers on the procedures of mergers in the early 1890S and had
Iittle difficulty in convincing other businessmen to do the same later in the
decade. Whereas the mergers before 1897 had been initiated primarily by
the industrialists thenlselves, many more were now instigated by the
financiers and speculators.
By 19°3 the market for industrial securities had become ~atiated. Investors, financiers, and bankers were becoming troubled by the poor perfornlance of a nunlber of the new consolidations. A few had already
undergone further financiai reorganizations. Then, as the number of mergers dropped off, a circuit court decision in April 19°3 in the Northern
Securities case upheld in the next year by the Supreme Court indicated
that the holding company rnight be vulnerable under the Sherman Act.
The decision which ordered the dissolution of the Northern Securities
Company (the company formed to hold the stock of the Northern Pacific
and the Great Northern railroad companies) did not overrule its decision
in the Knight case. It did not declare the holding company illegaL Each
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holding company accused of violating the Sherman Act would be tried on
the merits of the case. Nevertheless, it showed that the holding companies
were clearly not immune from prosecution. Corporation lawyers began
to advise their clients to eliminate constituent companies and place aIl their
facilities in a single operating company.45 Such a centralized enterprise
could hardly be defined as a combination in restraint of trade, even if it
might be accused of restraining trade.
Legal reasons were, however, of much less importance than business
reasons in hringing administrative centralization. Whether the motive for
forming legal consolidations had been to maintain and strengthen cartels
or to profit financially from the process of merger, mergers quickly found
themselves in financial difficulties if they remained merely holding companies. The depression of the I890S had demonstrated how hard it was
for a number of small, single-unit enterprises operating under a single legal
roof to become viable business enterprises unless they were centrally controlled. If a loose knit holding company maintained prices at a level that
provided even a reasonable margin of profit, competitors appeared. Often
these competitors were the same manufacturers who had sold out to the
trust. And if that company attempted to maintain its horizontal combination by cutting prices or buying out competitors, the price was high. The
financial failures of the National Cordage, American Biscuit, United
States Leather, National Wall Paper, National Starch, and the successors
to the whiskey trust emphasized the costliness of a strategy of horizontal
combination and the in~.ffectiveness of the holding company in carrying
out that strategy. On the other hand, the financial success of Standard ail,
American Cotton Oil, National Lead, as weil as American Tobacco,
Quaker Oats, Singer Sewing Machine, Otis Elevator, the meat packers,
and other integrated enterprises made clear the value of consolidating and
centralizing the administration of their manufacturing facilities and moving forward into marketing and backward into purchasing and control
of raw materials. The financial problems of several of the mergers occurring alter 1 897 reinforced these business lessons.
Sorne of the new horizontal combinations learned these lessons evel1
more quickly than had Standard Oil and American Cotton ail in the
1 880s. Others, in the fashion of American Sugar Refining, moved slowly
from horizontal combination to administrative centralization and to vertical integration. Others never made the transition at aIl.
The National Biscuit Company provides a particularly revealing exampIe of a Iegal consolidation that realized the need for a change in strategy.
That company, formed in 1898, was a merger of three regional consolidations-New York Biscuit, American Biscuit and Manufacturing, and the
United States Baking Company. At first the new firm carried out the poli-
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cies of its predecessors, but it 50 on decided that they did not pay. In its
annual report for 1901 the company outlined the reasons for its shift:
This Conlpany is four years old, and it may he of interest to shortly review its
history ... When the company started, it was an aggregation of plants. It is now an
organized business. When we look back through the four years, we find that a
radical change has beeIi wrought into our business. In the past, the managers of
large industrial corporations have thought it necessary, for success, to control or
lilnit competition. So, when this conlpany started, it ,vas believed ~hat we must
control c0l11petition, and that to do this we nlust either fight competition or buy it.
The first nleant a ruinous war of priees and great 10ss of profits; the second, constantly increasillg capitalization. Experience Cioon proved to us that, instead of
bringing success, either of these courses, if perservered in, nlust bring disaster. This
led .us to reflect whether it ,vas necessary to control competition . . . We soon
satisfied ourselves that within the conlpany itself we must look for success.
We turned our attention and bent our energies to inlproving the internaI managenlent of our own business, ta getting the full benefit from purchasing our raw
materials in large quantities, to econolnizing the expense of manufacture, to
systenlatizing and rendering more effective our selling department, and above aU
things and before aIl things, to improving the quality of our goods and the condition
in which they should reach the consumer ...
It becalne the settled policy of this conlpany ta buy out no competition. 46

In carrying out these plans the company's senior executives Îlnitated
the exanlple of Qual{er Gats and Pillsbury Flour. They shifted frool producing in bul1{ for the retailers' cracker barrels ta nlaking distinctive packaged goods using the brand naOle "Uneeda Biscuit." "The next point," the
sanle annuai report continued, ",vas to reach the consumer. Knowing that
we had something that the consumer wanted, we had to advise the consumer of its existence. We did this by extensive advertising." For this
service the company relied on the services of an experienced advertising
agency, N. W. Ayer & Son. 47 As it built its global marketing and purchasing organizations, it continued to carry out a policy of "centralizing"
manufacturing in a smaIl number of very large plants. After 1900 National
Biscuit continued to compete in the new manner, relying on brand names,
advertising, and scale economies. Its marketing organization and policies
reduced unit costs and created barriers to entry. Its major competitors
becaole coolparable integrated enterprises, operating either on a regional
or, like the Loose-Wiles Biscuit Company, on a national scale.
In corn products the integrated enterprise came only after a series of
lamentable financial failures. The organizers of the leading mergers in
that industry renlained wedded to the concept of horizontal control. Significantly, those that favored the older strategy had a close association
with Haveoleyer and his fel1o"v advocates of horizontal combination in
sugar, while those who began to argue for vertical integration had had
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their business training at Standard Oil. The Corn Products Company,
formed in 1903, was a merger of two unsuccessful combinations and three
independent companies.48 The combinations were the reincarnation of
National Starch, originally formed in 1890 and financially reorganized in
1900, and the Glucose Refining Company, established in 1897 by the
Matthiessen brothers, leading sugar refiners who had long been associated
with American Sugar. Of the three independents, the largest and most
successful was the New York Glucose Company headed by E. T. Bedford, who had spent many years as a senior executive in Standard Oil's
overseas marketing office. 49 Despite the lack of success of the earlier consolidations and against the strong opposition of Bedford, C. F. Matthiessen
as president of Corn Products continued to bear the costs of horizontal
combination. Finally, in 19°6, the merger was forced to undergo still another financial reorganization, which led to its reformation as the Corn
Products Refining Company. Bedford then became its president. He immediately built up the enterprise's purchasing and sales organizations,
moved aggressively into European and other overseas markets, and instituted new policies of packaging, branding, advertising, volume purchasing, and scale economies. The Corn Products Refining Company, the
successor to four failures, quickly became, by the definition of a careful
student of the merger movement, an "outstanding success."50 Again the
cost savings and barriers to entry raised by the strategy of vertical integration paid off.
By adopting such a strategy, Corn Products, like Distillers-Securities,
turned failure into success. Most of the mergers that were unable to make
such a transition failed. Sorne were liq~idated after their first or second
receivership. Others dissolved themselves before financial disaster struck.
Thus the directors of the National Wall Paper Company, formed in 1892,
agreed in 19°°, "That the company be dissolved, and the factories be returned to their original owners or sold to the highest bidders." They had
decided "that the manufacturer of wall paper is so dependent on such
peculiar circumstances that independent plants can be operated to better
advantage than can many plants under one control."51
The experiences ofthese companies suggest that successful mergers met
two conditions. They consolidated production, centralized its administration, and built their 9wn marketing and purchasing organizations. And
they operated in industries where technology and markets permitted such
integration to increase the speed and lower the cost of materials through
the processes of production and distribution. For these reasons the longlived mergers came to cluster in the same industries in which the first large
integrated enterprise appeared in the 1880s.
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The success and tailure ot 111ergers
The systematic analysis of success and failures of early mergers made
by Shaw Livermore tells much the same story. Livermore selected from
an initiallist of 328 nlergers occurring between 1888 and 1906 156 that
were large enough ta affect the market structures of the industries in
which they operated. He defined success in terms of "earning power on
capitalization," and then placed these companies into four categories:
failures, successes, marginal successes, and those that were successfully
rejuveI)ated. 52 He also distinguished between successes and outstanding
successes and between early and late failures. Livermore's listings have
been placed into the industrial categories that the D.S. Census defines as
two-digit groups in its Standard Industrial Classification. The results,
listed in table 6 (p. 340), indicate in what industrial grollps mergers were
concentrated and in which they succeeded or failed. Table 6 also indicates
whether a company became integrated or remained a single-function activity by continuing only to manufacture. In that table a manufacturing
company was considered integrated if it had its own branch sales offices
and its own purchasing organization and/or controlled sources of raw
and semifinished materials.
One fundamental fact emphasized by table 6 is that of the mergers
Livermore studied, aIl but 8 were in manufacturing or processing. Three
of the 157 were mergers of rnining companies and 2 of these 3 were failures. Of the 4 others not in manufacturing, 1 was in distribution. That
merger, Associated Merchants, resulted from the attempts of the heirs of
H. B. Claflin, a pioneering mass marketer, to dispose of their holdings. 53
The other 3 included a New Yorl{ realty company that dealt in business
properties, the Bush Terminal Company, which operated railroad terminal
facilities on the Brooklyn waterfront, and the Morgan-sponsored International Mercantile Marine Company. The last was a failure.
The basic finding indicated by table 6 is that which the historical narrative has already suggested. Successful mergers occurred in the same type
of industries in which the integrated firm had appeared in the 1 880s.
There were fewer mergers and more failures in labor-intensive industries
where the concentration of production did not significantly reduce costs
and where distribution did not involve high-volume flows or did not require special services. Thus, Livermore lists no mergers in the apparel
industry, only 1 in {urniture, 3 in printing and publishing, and 3 in lumber. 54 In the textile group where nearly aIl the mergers failed, with 10 out
of 12 failing quickly, only 1 was marginally successful. Another, Ameri-
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can W oolen, Livermore characterized as a "limping" failure. In leather
none of the 4 were successful; in asphalt (listed in group 29) 2 failed and
1 remained marginal. In the machinery trades failures dominated in industries that did not require specialized services in the selling of products or a
complex technology in making them. These included mergers for the
production of wringers, shears, bicycles, woodworking and laundry
machinery, and simple agricultural implements such as forks, hoes, and
seeders.
On the other hand, successful mergers were most numerous in the highvolume, large-batch, or continuous-process industries and in thase needing
specialized marketing services. These were particularly successful in food
and in complex but standardized machines. They were also numerous in
the chemical, stone-glass-clay, and primary metais groups-industries in
which enterprises used capital-intensive, energy-consuming technologies
and distributed standardized products to many customers.
Table 6 further emphasizes that mergers were rarely successful until
managerial hierarchies were created-that is, until production was consolidated and its administration centralized and until the firm had its own
marketing and purchasing organizations. As the table indicates, the successful firms had integrated. Moreover, the firms which Livermore lists as
rejuvenated moved from failure to success only after they had changed
their strategy and their structure. Nearly aIl the rejuvenations occurred
after the managers failed to make profits through a strategy of horizontal
combination. These enterprises, like Corn Products and Distil~ers-Securi
ties, revived, themselves by means of administrative centralization and
vertical integration. Although information is not complete for aIl the
mergers studied by Livermore, it does seem safe to say that by 1917 nearly
aIl the successful consolidations had integrated production with distribution.
Livermore's review of successes and failures in the nation's first merger
movement is based on limited data and is not conclusive. But it does emphasize that merger itself was not enough to assure business success. During the 1 890S mergers had become a standard way of creating large multiunit industrial enterprises. Those formed to control competition or to
profit From the process of merger itself often brought short-term gains.
But they rarely assured long-term profits. Unless the newly formed consolidation used the resources under its control more efficiently than had
the constituent companies before they joined the merger, the consolidation had Iittle staying power. Few enjoyed continuing financial success
until they had followed the example of the pioneering mergers and created an organization that was able to coordinate a high-volume flow of
materials through the processes of production and distribution, From the
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suppliers of raw materials to the ultimate consumers. By using resources
more intensively and by improving information and cash fiows, the managers of these enterprises reduced unit costs. At the'same time, by assuring
prompt delivery, by advertising, and by providing distributors and custonlers with specialized services, they created further formidable barriers
to entry. Yet changes in strategy and organization were in themselves not
sufficient. Unless the enterprise used the technologies of mass production
and served mass markets, it had little opportunity ta achieve such cost reductions and ta raise such barriers to entry.
The experience of the early American mergers thus provides sorne suggestive documentation for a basic contention of this study. Modern business enterprise became a viable institution only after the visible hand of
Inanagement proved to be more efficient than the invisible hand of market
forces in coordinating the flow of materials through the economy. Few
nlergers achieved long-term profitability until their organizers carried
out a strategy to mal{e such integration possible and only after they created a nlanagerial hierarchy capable of taking the place of the marl{et in
coordinating, monitoring, and planning for the activities of a large number of operating units. The history of the large industrial enterprises in
the years between the merger movement of the turn of the century and
the entry of the United States into World War 1 convincingly documents
this basic proposition.
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Table 6. The success and failure of mergers, 1888-1906
Firm
Groups 10 and 12: Mining c0111paniese
Pittsburgh Coal
United Copper Mining
U.S. Coal & Oil
Group 20: Food and like products
American Beet Sugar
American Chicle
American Oltton Oil
American Fisheries
American Fruit Products
American Ice
American Malting
American Sugar Refining
A Booth & Co.
Continental Cotton Oil
Corn Products
Corn Products Refining
Distillers & Catde Feeders
Distilling Co. of America
Glucose Sugar Refining
Great Western Cereal
National Biscuit
National Candy
QuakerOats
Royal Baking Powder
United Fruit
V.S. Flour Milling (Standard Milling)
Group 21: Tobacco manufactures
American Tobacco
Group 22: Textile mill products
American Cotton
American Felt
American Grass Twine
American Thread
American Woolen
Mt. Vernon-Woodbury Cotton Duck
National Cordage
New England Cotton Yarn
Standard Rope & Twine
V.8. Cotton Duck
V.S. Finishing
V.S. Worsted

Classificationa

Typeb

F

1

F

_d

S

1

M
S
S

1
1
1

F
F

8

1

F
S

1

F

F
F
S

1

F

F
F

F
S

1

S

1
1

S
S

R

1
1
1 (Inc.)

s

1

S

F
F
F
M
F
F
F
F
F
F

F
F

SF
1
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Classificationa

Typeb

Group 23: Apparel and related products
(None)
Group 24: LUl1zber and wood products,
excluding furniture
American Barrel & Package
Consolidated Naval Stores
National Casket

F
S
S

Group 25: Furniture, and fixtures
American School Furniture

R

1 (Inc.)

F
M

1
1

Group 26: Paper and allied products
American W riting Paper
International Paper
National Wallpaper
Vnion Bag and Paper
United Box Board and Paper
V.S. Envelope
V.S. Playing Card
Group 27: Printing and publishing
Ameriean Book
Anlerican Colortype
Butterick

- (Insuf.)
1

F
M
F
S
S

- (Insuf.)
- (Insuf.)

S
R
S

- (Insuf.)
- (Insuf.)
- (Insuf.)

Group 28: Chenzicals
American Agrieultural Chemical
American Coal Produets (Barrett)
Ameriean Glue
DuPont
General Chemieal
National Carbon
National Lead
National Salt
New Jersey Zinc
V.S. Dyewood & Extraet
V.S. Glue
Virginia-Carolina Chemieal

S
R
S
F
S
F

Group 29: Petroleu11l refining and related industries
Asphalt Co. of America
General Asphalt
General Roofing
National Asphalt
Pure Oil

F
M
F
F
S

F
S
F
S
S
S

1

1
1

1
1
1
1
1

1 (Ine.)
1
- (Insuf.)
1 (Ine.)

1

1
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Table 6. Continued
Firm

Classificationa

Group 30: Rubber and 1niscellaneous plastic products
American Hard Rubber
S
Atlantic Rubber Shoe Co. of America
F
Consolidated Rubber Tire
F
V.S. Rubber
M
Group 31: Leather and its products
American Hide & Leather
American Saddlery & Harness
V.S. Leather
Central Leather
Group 32: Stone, clay, and glass products
American Cenlent
American Clay Mfg. (American
Sewer Pipe)
American Refractories
American Window Glass
Harbison-Walker Refractories
National Fire Proofing
National Glass
Pittsburgh Plate Glass
V.S. Glass
V.S.Gypsum
Group 33: PrÎ1nary metal industries
American Brass (Anaconda)
American Smelting & Refining
American Steel Foundries
Anaconda Copper
Central Foundry
Colorado Fuel & Iron
Development Co. of America
International Nickel
Republic Iron & Steel
u.s. Cast Iron Pipe
U.S. Reduction & Refining
V.S. Smelting, Refining & Mining
V.S. Steel
United Zinc & Lead
Group 34: Fabricated metal products except
ordnance, machinery, and transport equipment
American Brake Shoe
American Can

Typeb
- (Insuf.)

1

F
F
F
F

1 (Inc.)

F
S

1

S
M
S
M

1
1
1
1

F
S
M
S
S
S
S
S
R
M
F
S
M
R

F
S
S

1

1
1
1
SF
1
1
1
1
1
1
1
1
1
1

F

S

S

1
1
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Firm
National Enameling & Stamping
Standard Sanitary
Trenton Potteries (Crane)
Group 35: Machinery, except electrical
Allis-Chalmers
Ameriean Fork & Hoe
Ameriean Laundry Maehinery
Ameriean Lithographie (U.S. Printing)
Alneriean Pneumatie Service
Ameriean Radiator
Ameriean Seeding Machinery
Anlerican Soda Fountain
American Type Founders
American Wood Working Machinery
Anlerican Wringer
Chicago Pneumatie Tooi
Continental Gin
International Harvester
International Steam Pump
National Shear
Otis Elevator
Union Typewriter (Remington
Typewriter)
United Shoe Machinery
Group 36: Electrica11nachinery
Alnerican Electric Heating
Electric Storage Battery
General Electric
General Railway Signal
Group 37: Transportation equip111ent
American Bicycle
American Car & Foundry
American Locomotive
American Shiphuilding
Consolidated Railway Lighting
& Equipment
Consolidated Railway Lighting
& Refrigeration
Electric Vehicle
International Car Wheel
International Fire Engine
Pope Manufacturing (bicycle)
Pressed Steel Car
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Classifieationa

M
S
S
R
F
F
M
S
S

M
R
S
F
F
S
S
S

F

Typeb
1
SF (Ine.)
SF (Ine.)
1

-

(Insuf.)
1
1
1 (Inc.)
1
1

1
1 (Ine.)
1
1

F

S
S

1
1

S

1

F
S
S
S

1 (Inc.)
1
1 (Inc.)

F
S
M
S
F

1
1
SF

F

F
F
R

1

F
M

1
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Table 6. Continued
Firm

Classificationa

Typeb

Pullman
Railway Steel Spring
V.S. Shiphuilding

S
M
F

1

Group 38: Instruments and related products
Eastman Kodak

s

1

S
S

1
1

Group 39: Miscellaneolfs 111anufacturers
Diamond Match
International Silver
National Novelty
United Button
Nonmanufacturing
Associated Merchants
Bush Terminal
International Mercantile Marine
V.S. Realty & Improvement

1 (Inc.)

F
F

S
S
F

R

Source: Shaw Livermore, "The Success of Industrial Mergers," Qllarterly Journal
of Econol1lÎcs, 50:68-95 (Novelnber 1935), supplemented by infornlation fronl
Moody's Manuals of Industrial Secllrities and company reports. See also note 53.
a F represents failure; R indicates rejuvenated company; M means marginal success; and S is a successful enterprise.
b 1 indicates integrated; SF indicates single function. (Inc.) means information
inconlplete but enough to suggest type. (Insuf.) means information not sufficient
to indicate type.
C The two-digit groups used by the V.S. Bureau of the Census in its Standard Industrial Classification.
d Few attempts were made to learn whether a merger was integrated or remained
solely a manufacturing enterprise if that merger failed.
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Integration Completed
An overview:

1900-1917

As the new century opened, patterns of success and failure were only
just beginning to appear. Manufacturers, financiers, investors, and other
businessmen were entranced by the promise of large-scale industrial enterprise. They had differing reasons for creating these new empires and differing plans for l{eeping them profitable. Sorne still 10ol{ed for profit
through control of competition, others sought profit through the manipulation of securities. More were becoming aware of the profitability of
rationalizing the processes of production and distribution. Few, however,
considered the technology of production and the nature of markets to be
the primary influences on the long-term success of their ventures. They
saw much the same potential in textiles, leather, and bicycles, as they did
in biscuits, corn products, oil, chemicals, and automobiles. Contemporary
economists and business analysts were no more perceptive.
By World War l, however, the broad patterns of growth of the large
industrial enterprise were clear. The constraints of technology and marl{ets on the growth of a firm were apparent. By the second decade of the
century, the shakedown period following the merger movement was over.
The successful mergers were established and the unsuccessful ones had
failed. Modern business enterprises dominated major American industries,
and most of these same firms continued to dominate their industries for
decades.
Understanding the evolution of modern industrial enterprise during
the critical years after the merger movement requires more than a review
of the experience of individual companies. For the 1880s and 1 890s, when
the multiunir industrial corporation was new, the few individual pioneering enterprises provide the information necessary for an analysis of institutional developments. But after 1900 the modern multiunit industrial enterprise became a standard instrument for managing the production and
distribution of goods in America. Hundreds of such companies came into
345
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existence. Gnly a collective history of large industrial enterprises can reveal the outlines of institutional change in American industry after the
merger movement.
The companies that provide the base for this collective history are listed
in Appendix A. They include nearly every enterprise involved in the production of goods in the United States in 1917 that had assets of $20 million or nlore. This list of 278 companies was taken from a compilation of
the 500 largest industrials in the United States made by Thomas R. Navin
and published in the AutU111n 1970 issue of Business History Review. 1 In
compiling his list, Navin defined industrial enterprises as aIl those involved
in agriculture, forestry, fishing, mining, construction, and manufacturing.
He did not include those providing transportation, communication, and
light and power. Nor did he consider financial or marketing firms. In
Appendix A these industrial enterp~ises are grouped under the two-digit
Standard Industrial Cla~sification industrial group in which they operated.
ln each group they are listed by size, with the place among the top 500 indicated in the left column. The table also shows whether the firm became
an integrated, multifunctional firm or remained a single-function enterprise. An integrated firm is one that, in addition to operating its manufacturing facilities, had its own branch sales offices and purchasing organization or its own sources of raw and semifinished materials as weIl. Finally,
Appendix A indicates whether the integrated firms were managed through
departments or subsidiaries.
It is immediately apparent from Appendix A that the largest American
enterprises in 1917 involved in the production of goods were concentrated
in manufacturing and processing. There were none in construction. Gnly
5 were agricultural enterprises-I in ranching, 1 in the growing of sugar
cane, and 1 in the growing and harvesting of crude rubber. A fourth was
United Fruit, a vast, integrated business empire that had adopted the new
techniques of the meat packers to transport, distribute, and market bananas. The fifth was one of its much smaller competitors, the Atlantic
Fruit and Sugar Company. A larger number, 30, were mining firms; 7
others produced only crude oil. But of the 278 largest industrials in the
United States in 19'17, 2 3~ manufactured or processed raw or semifinished
materials into finished products.
Further, of these 236 manufacturing firms, 17 1 (7 2. 5 percent) clustered
in,six two-digit SIC groups: 39 in primary merals, 34 in food, 29 in transportation equipment, 24 in machinery, 24 in perroleum, and 21 in chemicals. Twenty-three (9.7 percenr) were scattered in seven groups: 7 in
textiles, 5 in lumber, 4 in leather, 3 in printing and publishing, 3 in appareI, 1 in instruments, and ° in furniture. The remaining 42 were in conrinuous-process and large-batch four-digit indusrries wirhin the seven re-
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maining groups. In the paper group, the large firms were clustered in the
production of newsprint and kraft paper; in the stone, glass, and clay
group, in cement and plate glass; in the rubber group, in tires and footwear; in tobacco, cigarettes; in fabricated metaIs, cans; in electrical machinery, standardized machines and in miscellaneous, matches.
Thus the largest manufacturing firms in 1917, whether they grew large
through merger or internaI expansion, were clustered in industries with
characteristics similar to those in which the integrated enterprise first appeared in the 1880s and 1 890s, and those in which the turn-of-the-century
mergers were most successfuI. The large industrial enterprise continued
to flourish when it used capital-intensive, energy-consuming, continuous
or Iarge-batch production technology to produce for mass markets. Ir
flourished when its markets were large enough and its consumers numerous enough and varied enough ta require complex scheduling of highvolume flows and specialized storage and shipping facilities, or when the
marketing of its products in volume required the specialized services of
denlonstration, installation, after-sales service and repair, and consumer
credit. It remained successful because administrative coordination continued to reduce costs and to maintain barriers to entry.
The profile of American big business makes this point in another way.
Modern industrial enterprise came more slowly and failed to thrive in industries where the processes of production used labor-intensive methods
which required little heat, energy, or complex machinery. It was also slow
to appear where the existing middlemen had little difficulty in distributing
and selling the product. Few large firms can be found in the aIder, more
traditional industries that produced and processed cloth, wood, and
leather. Nor were they numerous in publishing and printing and in industries making highly specialized instruments or machinery. Most of the
23 firms listed in the seven groups whose processes of production were the
most labor-intensive were at the lower end of the list of 23 6. Only 3
were in the top 100, and 2 of these firms-American W ooIen and Central
Leather-were weak, unprofitable companies. 2 In these industries the
volume was rarely high enough or the marketing complex enough to encourage manufacturers to integrate the processes of production with those
of distribution. In these industrial groups the mass marketers continued
to distribute and sell consumer goods, and manufacturer's agents, usually
selling on commission, arranged for the distribution of producer's goods.
Appendix A further emphasizes that by 1917 most large enterprises, by
whatever route they took ta size, had become integrated operating companies. Single-function firms (that is, those that had not integrated) were
primarily in extractive industries. Information on the extent of integratian is available on 269 of the 278 companies listed. Of these, 7 single-
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function, nonintegrated firms were in crude oil extraction, 16 in n1ining,
and 2 in agriculture. Only 16 of the 236 manufacturing firms were not
integrated. Of these, 4 were in textiles, 2 in book and publishing (neither
of these 2 appear to have yet had branch sales offices of their own), 1 in
primary metaIs, 2 in metal fabrication, and 7 others in production of
transportation vehicles. So at least 85 percent of aIl industrials with assets
of $20 million or over had by 1917 integrated production with distribution.
Finally, a review of the 236 manufacturing companies listed in Appendix A reveals that over 80 percent of the integrated enterprises managed
their properties through functional departments (sales, production, and
the like) rather than through autonomous operating subsidaries. By 1917,
few large American industrials still administered their businesses by means
of the holding company, although it remained an important device for
maintaining legal control over far-Hung activities.

Growth by vertical integration-a description
The companies listed in Appendix A provide an objective and comprehensive sampie of big business in America. They are the corporate
leaders in American industry in 191 7. By that time those enterprises were
already producing over a quarter of the net manufacturing output in the
United States. 3 Their collective history reveals much about the growth of
modern business enterprise and about the evolving structure of the industries in which they operated.
This review first describes the patterns of change between 19°0 and
1917 and then analyzes them. The following sections describe developments by industrial areas in which enterprises capitalized at $20 million
or over clustered. They focus on the six industrial (two-digit SIC) groups
-food, oil, chemicaIs, primary metals, machinery, transportation equipr
ment-in which 17 r of the 236 operated, and on the four-digit industries
in the two-digit tobacco, rubber, stone-glass-clay, paper, fabricated
metaIs, and electric machinery groups in which 42 such firms were listed.
The only industrial areas not considered in this description are those
groups in which only 23 of 236 of the firms in Appendix A operated.
These last were the groups in which a great majority of manufacturers remained small, single-unit enterprises that continued to rely on existing
marketers to sell and distribute their products.

Food and tobacco. Food and tobacco provide a good starting point. In
these groups

(20

and

21

in Appendix A), along with the machinery
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group, the modern industrial enterprise had its heginning. In 1917 there
were 35 food enterprises with assets of $20 million or over. Gnly primary
metals, with 39, had more. The pioneering enterprises in the food industries were still strong and flourishing. In fact, most of the 35 firms had
been formed before 19°° and a sizable number before 1890.
Anl0ng the largest in the group were the early processors of perishable
products-meat packers (Armour, Swift, Wilson, Morris, and Cudahay),
and brewers (Anheuser Busch and Schlitz). By 1917, United Fruit (listed
under agriculture), American Ice, and Booth Fisheries operated comparable distriburing networks with refrigerated facilities. However, the production processes at American Ice and Booth Fisheries were not of sufficient volume to give them an advantage over smaller local competitors.
Both quicl{ly lost their place among the nation's largest industrials. In
fact, Booth Fisheries, according to Livernl0re, failed financially.
The pioneering producers of low-priced packaged goods manufactured by means of continuous-process machinery were still the leaders in
their industries. Quaker Gats, Washburn-Crosby (flour), Heinz, Borden's, Libby, and Coca-Cola aIl continued to prosper. Indeed the only
new firm of this type to he formed after 19°° was California Packing (Del
Monte), a 1916 merger of local canning companies that built a nationwide
nlarl{eting organization and an extensive-if more regional-purchasing
networlc 4
The early nlergers were also much in evidence. American Cotton Oil
and its competitor, Southern Cotton Oil, still dominated their industries.
Distillers-Securities remained the country's leading firm in its industry.
By 19 17 American Sugar Refining was competing with the 5 other large
and integrated sugar companies on the liste By then, tao, such turn-of-thecentury nlergers as Royal Baking Powder and United States Milling (later
Standard Milling) had followed National Biscuit and Corn Products in
transfornling thenlselves from federations of single-function, family firms
to centrally adnlinistered, integrated business empires. In chewing gum,
American Chicle became Wrigley's major competitor, but only after it
had put together its worldwide marl{eting and buying organization. Indeed, both American Chicle and Wrigley's became multinational in the
sense of owning and operating facilities overseas. 5 For example, American
Chicle held 3 nlillion acres in lVlexico where it produced raw materials,
and operated factories in Great Britain and Canada.
WeIl before 1917, nearly aIl the large food companies in the United
States had concentrated production in a few large plants and had their
own extensive buying and marketing departments. Nearly aIl had an
overseas sales network and several had built plants abroad. If they did not
buy their raw materials from American farmers, they usually came to
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control part of their own sources of supply. Many, including the meatpacking, brewing, cotton oil, and sugar companies, owned their own
ships, Heets of railway cars, and other transl)ortation equipment. And in
nearIy aIl of their specifie industries these leaders competed with each
other in an oligopolistic n1anner-by advertising, branding, and assuring
prompt and regular service rather than by priee. In aIl these concentrated
food industries the pioneers remained the leading firn1s.
In tobacco, the American Tobacco Company remained aII-powerful
until 191 l, when it was broken up by a Supreme Court decision. Then the
three new companies-Reynolds, Liggett & Meyers, and P. Lorillardquickly built their own marketing and purchasing organizations. The
four integrated firms continued to dominate the cigarette industry. In
19 25 they accounted for 91.3 percent of the cigarettes produced in the
United States, and they continued to increase their share of the market as
the century passed. 6 Two other enterprises that were founded at the same
time and for much the same reasons-Diamond Match and Eastn1an
Kodak-continued to handle their giant's share of the industry's trade
until long after 19 17. (They are listed in groups 38 and 39 in Appendix A.)

Oil and rubber. In oil (group 29) and rubber (group 30) the story was
much the same. The major difference resuIted from the coming of a huge
new market after 1900-that created by the automobile. The petroIeum
industry was particularly dynamic in the first two decades ofthe twentieth
century.7 The new demand for gasoline appeared just as the rapid spread
of electricity for light was sharply reducing the demand for kerosene.
And just as markets were being transformed, vast new sources of supply
appeared. After 1900 the Gulf Coast, mid-continental, and California oil
fields were simultaneously opened up.
New and expanding markets and sources of supply encouraged the
growth of big business in oil. The pioneers were no longer able to dominate the industry completely. Standard Oil and its two smaller competitors-Pure Oil and Tidewater-continued ta expand. But new entrants
grew more quickly. Beginning as crude oil producers, they saon moved
into refining and production. Before the Supreme Court ordered the dismemberment of Standard Oil in 191 l, the Texas Company, Gulf Oil, Associated Oil, Union Oil, Shell Oil, and Sun Oil had already become large
integrated enterprises operating in ail basic functions of the ail industry
(see table 7). Before 191 1 a number of ail companies besicles Standard Oil
were among the largest business enterprises in the nation.
The breakup of Standard Oil created a number of single-function COffi-
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Table 7. Petroleum companies with assets of $20 Inillion or more, I9I7R
Standard group
2.

Standard Oil Co.

24. Texas Co.

(N.}.)

26. Gulf Oil Co.

14. Standard Oil Co.
of N.Y. (no c)
34.
35.

48.
61.

72 •
84.
106.
205.
262.

Independents
before 1911

[Soconyl
Standard Oil Co.
of Ind.
Standard Oil Co.
of Calif.
Prairie Oil & Gas Co.
(c only) [Sinclair]
Ohio Oil Co.
(c only)
Vacuulll Oil Co.
(no c) 1Socony]
Atlantic Refining Co.
Pierce Oil Corp.
(liquidated)
South Penn Oil
Co. (c only)
Standard Oil Co.
(Ohio) (no c)

45. Pure Oil Co.

fUnion Oil, 19651
69. Associated Oil
Co. [Tide Waterl
71. Union Oil of
Calif.
124. Tide Water Oil
Co.
160. Shell Oil of
Calif.
229. Sun Co.

Independenrs
after 1911
37. Magnolia Petroleunl
Co. (no c) [Socony l
56. Sinclair Oil
[Atlantic Refiningl
64. Pan American
Petroleum &
Transport Co.
fStandard Indiana]
95. Midwest Refining Co.
[Standard Indiana]
110. Cosden & Co.
[Sunray-Mid
Continent, 1955]
151. California Petroleunl
Corp. (c only)
fTexas Co.]
162 • Texas Pacifie Coal
& Oil Co. (c only)
[Seagrams, 1965)
Houston
Oil Co. of
168.
Texas (c only)
[Atlantic Refining]
178. General Petroleum
Corp. [Socony)
261. Producers and
Refiners Corp. (no
n1arketing) [Sinclair]
278. Skelly-Sankey Oil Co.
(c only) [Getty Oil,
1967)

Source: Appendix A, i\10ody's Mal1llals of /l1dllstrial Securities, and company reports.
n Numbers indicate rank anlong the largest 2i8 industrials in 1917. Unless otherwise indicated the companies are fully integrated. The letter (c) indicates crude ail operations.
Nanle in brackets is the company into \vhich the firm merged. Dates are given for postWorld War II mergers. The current nanle of Standard Oil (N.}.) is Exxon; Socony
Vacuum is Mobil Oil; Ohio Oil is Marathon; and South Penn is Pennzoil United.

panies, because, except for Standard Oil of California and the recently
formed Standard Oil of Louisiana, no Standard subsidiaries were fully
integrated. 8 Even those that engaged in both marketing and refining concentrated on one of those two functions. By 1917, however, 8 of the
former Standard companies with assets of more than $20 million had ex-
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tensive marketing and refining facilities. Four of these had moved into
erude oil production. A fifth, Standard Oil (Indiana), would follow in
1919. AlI had obtained tank cars, ships, and other faeilities to transport
their produets. On the other hand, until World War 1 the 3 former
Standard Oil pipeline and erude oil producers eontinued ta find large
enough markets, particularly with their former Standard assoeiates, sa
that they did not feel pressed ta integrate forward. In the years after
World War l, however, the former Standard companies either beeame
fully integrated enterprises or a part of another integrated company.
Eleven of the petroleum eompanies Iisted on table 7 were formed in
the six years after the breakup of Standard Oil. Of these, only 4 were still
solely erude oil producers in 1917, and one of these had made plans ta
build a refinery. One other produced and refined, but did not marl{et,
selling its product ta other oil companies. The remaining 6 were fully integrated. After the war, nearly aIl the others became integrated or were
merged into integrated enterprises. By World War 1 merger and acquisition became a more common route than internaI growth to achieve size
and integration. 9
Although the number of large firms had increased, the swiftly growing
oil industry remained concentrated. In 1917 the 23 firms Iisted in table 7
that owned refineries processed two-thirds of the petroleum products pro-/
duced in the United States. IO Even in crude oil production, one of the most
competitive branches of the industry, the large integrated firm played a
major raIe. A Federal Trade Commission report of 1919 indicated that 32
firms (not alllisted in table 9) produced 59.4 percent of the nation's crude
oil. l l Fifteen of these, which produced 35.4 percent of the nation's total,
were fully integrated; 8 more, which produced and refined but did not
market, constituted 8.8 percent of the total; and. 9 others produced only
erude ail, accounting for 15.2 percent of the total erude oil. During the
1920S, the integrated firm came ta play an ever larger raIe in crude ail
production. And by 193 l, the 20 major integrated ail companies produced
51.1 percent of the nation's erude oil an,d held 77.4 percent of its crude
oil stocks.
As these figures indieate, th~ ail companies in 1917 had not achieved
what might he termed a balanced integration; nearly aIl had to buy stocks
from or sell produets ta other ail companies. And although nearly aIl
these enterprises continued ta integrate in the 1920S, few attempted ta
aehieve a perfect balance in order to be completely self-sufficient. Their
aim was to insure a continuing flow of materials through their capitalintensive facilities from the oil weIl to the retail gasoline dealers. Their
purpose in acquiring control over production and distribution facilities
was ta assure, thraugh administrative coordination, a high and steady use
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of their facilities. And this, not balanced integration, was the goal of most
Anlerican companies, besides those in oil, that adopted a strategy of vertical integration before 1917.
Since World War 1, an oligopoly 'of about twenty integrated enterprises has dominated the petroleum industry. Mergers and acquisitions in
the 1920S and early 1930S completed the pattern of integration and concentration so firmly established before 1917. AlI of the independents
formed after 1911 listed in table 7 became part of larger and oIder enterprises. On the other hand, nearly aIl of the independents formed before
191 1 and nearly aIl of the old Standard Oil Company subsidiaries are still,
in the 1 970S, the industry's Ieading firms. 12
During the 1920S the petroleum industry remained largely a domestic
one. Bath major nlarkets and sources of supply were at home. Gnly Standard Oil of New Jersey and Socony marketed extensively abroad. It was
not until the late 1930S that other companies began to sell overseas and ta
seek sources of crude oil more distant than the Caribbean area. 13
ln rubber a smaller number of firms than in oil came to dominate.
Befpre the automobile created the demand for, the tire, the major massproduced products in that industry were rubber boots and gloves. In this
business one of the two leading firms, Goodrich, had grown large through
internaI growth, while the other, United States Rubber Company, had
begun as a merger. The other 3 rubber companies listed in Appendix AGoodyear, Firestone, and Fisk-became large by building integrated
organizations to produce and distribute tires. United States Rubber and
Goodrich turned to the same new market. By 1917 both of these firms
were beginning to move overseas, with United States Rubber operating
rubber plantations in Sumatra and a plant in Canada and Goodrich a
factory in France. 14 These firms competed through the use of brand
names, heavy advertising, and more carefui scheduling of flows through
their producing and distributing facilities. In the mid- 1970S the 4 leaders
of 1917 (United States Rubber purchased Fisk in 1940) still dominated
the rubber industry.

Che1Jlicals, paper, and glass. The leading enterprises in the' chemieal,
paper, and stone-clay-glass groups used large-batch and continuousproeess methods of production similar ta those of the oil and rubber companies. However, their markets differed. They manufactured primarily
producer's rather than consumer's goods. Yet in nearly every case their
producer's goods went ta a large number and wide variety of users. They
were sold ta builders and contractors, as weB as ta manufacturing, mining,
and other industriaI enterprises. In many cases a small part of their output
reached the consumer market through wholesalers. And in the specifie

354 ]

Integration of Mass Production with Mass Distribution

industries within the larger industrial groups, where such nlass producers
had a nlass nlarket, the large integrated enterprise flourished.
The pattern is particularly clear in the paper group (26) and the stoneclay-glass group (32). Of the 7 paper conlpanies with assets of $20 nlillion
or over, 5 produced newsprint and heavy kraft paper. Between 1900 and
19 1 7 aIl 5 had extensive marketing organizations and owned tracts of
timberland in Canada and the American south. The other two, American W riting Paper and Benlis Brothers Bag, had a broader line of products. They had their large buying and selling networks but did not
integrate backward to control their raw nlaterials. And although newsprint and kraft paper conlpanies continued to donlinate their industry,
Anlerican \Vriting Paper and Benlis Bag found they had few advantages
over sl1lalI, nonintegrated conlpetitors. H; Their industries remained conlpetitive at the tinle when newsprint and kraft paper were becoming
oligopolistic.
In the stone-clay-glass group, 4 of the 6 largest firnls in 1917 were in
plate and window glass and the cenlent industries. AIl 4-Pittsburgh
Plate Glass, Anlerican Window Glass, Lehigh Portland Cenlent, and Atlas
Portland Cenlent-continued to lead their industry for decades, although
the last operated as an autononlOUS subsidiary of United States Steel after
1930.16 A fifth, Owens Bottle Machine, which becanle Owens-Illinois in
1965, is still a leader in this industry. The sixth firnl, Harbison-W alker
Refactories, was a 111erger of nlany small firebricl{ conlpanies producing
for local nlarkets, largely in the nliddle Atlantic states. It was integrated
fronl clay pits to sales to custonlers. However, given the nature of its
production technology, it grew at a much slower rate than the other firIns
in this group and soon lost its place as one of the nation's largest industrial
manufacturing firms.
The nanles of the enterprises in chemicals (group 28) are Iess fanliliar
to present-day readers than those in the food, oil, rubber, paper, glass,
and cement groups. The modern chenlical industries did not come into
their own in the United States until the 1920S. Rapidly changing technologies meant that the processes of sorne firnls listed in Appendix A
becanle obsolete, while other firnls would develop a highly diversified
product line. Even sa, the basic structure of the American chemical
industry was becoming clear.
By 1917 aIl the chemical companies with assets of $20 million or over
had integrated production with distribution. 17 More had grown by merger
than by internaI expansion. Three of those that took the latter routeGrasselli Chemical, Sherwin-Willianls (paint), and Procter & Gamblehad nineteenth-century roots. A fourth, Semet-Solvay, began in 1895 as a
builder and operator of by-product coke avens and was saon producing
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ammonium sulphate, benzene, toulene, and other chemicals. In the postrnerger movement these older enterprises and the early mergers-National
Lead and New Jersey Zinc-continued to thrive. Gnly American Linseed
ail, still sutIering From National Lead's vigorous competition, returned
to its early unhealthy financial condition. The mergers that had been
formed between 1899 and 1902 rnoved, sorne much more quickly than
others, from horizontal combination to vertical integration. These included Du Pont, 2 of the 3 fertilizer companies-Virginia-Carolina and
American Agricultural Chemical-United Dyewood, Barrett, General
Chemical, Union Carbide, and National Carbon. (The last 2 became part
of Union Carbide and Carbon in 1917.) The mergers formed after 1903
(including International Agricultural Chemical, National Aniline, and
United States Industrial Alcohol) centralized production and built extensive purchasing and sales networks. United Drug, a retail chain, moved
the other way by investing in its own manufacturing facilities.
As in the case of the food and oil companies, the chemical firms
integrated further backward to control part of their supplies of raw and
semi~nished materials. 18 Often these moves upstream were defensive.
Managers did not want to pay exorbitant prices or shut down operations
because of an inability to obtain adequate supplies. These firms, like food,
petroleum, rubber, and glass companies, came to own or lease their own
ships, rail cars, and other transportation facilities. Here the motive, a more
positive one, was to improve the scheduling of flows. In most cases the
marketing organization of chemical cornpanies provided specialized services in addition to coordinating flow. They had storage facilities for
volatile and often dangerous chemical products. As in electrical and
nlachinery firms, their salesmen were technically trained engineers who
instructed customers on the most efficient use of their industrial products.
And like the leading companies in those technologically advanced industries, they pioneered in research and development to improve product and
process.
In nearly aIl cases these firms dominated their particular industry or
product market. When, as in the case of American Tobacco and Standard
ail, antitrust action split up Du Pont, the leader in the explosives industry,
the response was similar. The spin-otIs, Hercules and Atlas, adopted a
strategy of vertical integration, building their own marketing and buying
organizations.
AlI these firms continued to prosper, except for the 3 fertilizer companies, United Dyewood, whose processes became obsolete, and Am~ri
can Linseed, which never learned to compete successfully with other large
integrated firms. AIl except for American Linseed and Aetna Explosives
remain in operation today, either in their own right or as autonomous
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divisions of major chemicai or other industriai companies. For example,
Barrett, General Chemical, National Aniline, and Semet-Solvay became
divisions of Allied Chemical when that merger was fashioned in 1920. The
structure of the American chemical industry took on its modern form in
the 1920S, after the formation of Union Carbon and Carbide and Allied
Chemical; the shift of Du Pont, Hercules and Atlas from explosives to a
~arge variety of chemical products; and the growth and diversification of
smaller and more specialized companies such as Dow and Monsanto.
These large, int~grated, and increasingly diversified firms dominated their
product markets.

The 111etal fabricators. In aH the groups reviewed so far the large enterprise
coordinated the flow of goods from the suppliers of raw materials to the
final customer. In aH, the volume of the flow was high, and its scheduling
from many suppliers to still more numerous consumers was compleXe
This was less true of the metal makers and metai users. Although they
aH integrated production with distribution, fe,v callle to control the flows
through aIl the processes of production and distribution. The metalfabricating and machinery-nlaking companies purchased their materials
from the metal makers, and the metal makers sold their finished products
to the fabricators and J!lachinery makers. This meant that the metal producers sold to a relatively few customers, and fabricating and machinery
firms purchased frolll a relatively few buyers. This difference in the
number of transactions affected the size and activities of the buying and
selling departments in these enterprises. The fact that the metai makers
and metal users did not integrate their operations suggests that there were
few economic advantages in coordinating two processes that were so
different technologically and required different types of working forces
and lllanageriai skills.
Although metal fabricators had larger and more costly manufacturing
plants that did food or chemical comp~nies, they rarely reached comparable size. They purchased from a few suppliers, and they often sold only to
a relatively small number of buyers. The only firms in the nletal-fabricating group (34) to have assets of $20 million or more by 1917 were those
with large and varied markets. Gnly one in that group produced for the
consumer marl{et, and that was the Gillette Safety Razor Company: Its
history follows closely that of the pioneering cigarette, oatmeal, and
photographie film producers. In 1903 the inventor of the safety razor produced 5 1 razors and 168 blades. By the end of the next year his factory
was turning out 90,000 razors and 2.4 million blades.1f) By the end of the
decade the Gillette Company had, in addition to its worldwide marketing
organization, factories in Britain, France, Germany, and Canada. Like
1
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sin1ilar earlier manufacturers, Gillette easily financed this sudden and
n1assive expansion out of retained earnings.
The other metai fabricators listed in Appendix A used large-batch
processes and sold to many and varied consumers. American Can and
Continental Can, both the result of mergers, provided cans and canning
machinery for small canners who normally operated on a seasonal basis
throughout the country and much of the world. 20 Scovill Manufacturing,
National Enameling & Stamping, Crane Co. and Standard Sanitary (both
prodticers of standardized plumbing fixtures), and National Acme,
makers of scre\vs, sold to hundreds of contractors, builders, plumbers,
manufacturers, and hardware dealers. Weirton Steel, producers of tin and
roofing plate, and American Brake Shoe had a somewhat smaller set of
customers, but still enough to mal{e full use of a networl{ of sales offices to
obtain orders, assure prompt delivery, and take payments on thousands of
orders.
Yet in 1917 these were the exception. Most metal-fahricating firms
"vere like American Brass, an 1899 merger which produced semifinished
n1aterials for other manufacturers and was just heginning to build its own
sales force. The makers of simple fittings, tools, and implements continued
to rely on wholesalers to sell consumer goods and on manufacturers'
agen~s to sell producers' goods. Even the largest of these had only a smail
sales force to l{eep in touch with dealers and customers. Though such
firms had substantial manufacturing estahlishments, they did not grow to
great size. Gnly 1 l, or 6.5 percent, of the manufacturing companies included in Appendix A are in the metal-fahricating group.

The 111achinery 111akers. On the other hand, the makers of complex
machines had, almost from the beginning, built extensive marketing organizations and quickly became huge global enterprises. In fact, if the
companies in electrical machinery (group 36) and transportation equipment (group 37) are added to those in machinery (group 35), they total
58, or one-quarter of aIl the manufacturing firms in the United States with
assets of $20 million or more in 1917. i\1achinery making, thus, was the
largest and, in many ways, the most representative big business in early
twentieth-ceritury America.
Except for the firearms makers, aIl the machinery firms in groups 35
and 36 and the majority in group 37 produced goods that required specialized marketing services-dernonstration, installation, repair and service, and long-terrn credit. The firms in groups 35 and 36 include the
makers of sewing machines, office machines, agriculture machines, standardized heavy machinery such as pumps, boilers, and elevators, and a
wide variety of electricity-producing and -using machines. The pioneer-
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ing firms are as nluch in evidence on the 1917 list of machinery makers
as they are in the food group. Singer Manufacturing, Remington Typewriter, Burroughs Adding Machine, Deere and Company, Moline Plow,
J. 1. Case, Babcocl{ and Wilcox, Worthington Pump, Otis Elevator,
Mergenthaler Linotype, Westinghouse Electric, and Western Electric, aIl
indicate the continuing permanence and power of the first enterprises to
create extensive marketing networl{s in their industries. Moreover, Fairbanks, now part of Fairbanks Morse, was still the largest firm making
scales and similar nlachines; National Cash Register was still the leader in
its industry (both these had assets of $ 1 9.6 million, so are not included in
the list of the largest 278) ; and A. B. Dick still dominated the manufacturing of mimeograph nlachines. In these industries very few new large competitors had appeared.
Although most of the early nlachinery firms had grown through internaI expansion, a few on the list in Appendix A followed the route of
legal consolidation, administrative centralization, and then vertical integration. These companies-United Shoe Machinery, American Radiator,
and Electric Storage Battery-consolidated and rationalized production
facilities and built worldwide marl{eting forces. The impressive and aln10st imnlediate success of United Shoe Machiriery and American Radiator in European markets emphasizes the value of such a sales organization
for increasing the size and market power of a machinery-making
enterprise. 21
There were also mergers of already integrated enterprises-more of
this type of merger than in any other group. Such n1ergers included
International Harvester, General Electric, Allis-Chalmers (mal{ers of
milling and other steam-powered machinery), Niles-Benlent-Pond (nlachine tooIs), Ingersoll-Rand (mining machinery), Computing-Tabulating-Recording (the forerunners of International Business Machines), and
Underwood Typewriter (a merger of Underwood and Wagner Typewriter). Except in the case of International Harvester, the mergers were
usually carried out to obtain complementary lines that might use the same
marketing and purchasing organizations. In nearly aIl of these mergers the
personnel of the smaller companies were integrated into the functionai
departments (production, sales, engineering, or finance) of the larger. As
was the case on the railroads, the oldest and largest firm normally provided the basic "core" organization.
In transportation equipment (group 37) the primary route ta growth
after 1900 was internaI expansion. This was particularly true of the new
and rapidly expanding automobile industry. These makers of cars, trucks,
parts, and accessories grew in much the same way as the pioneering
makers of sewing and agricuItural machinery. At first they sold through
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independent distributors. Soon they were relying on franchised dealers to
retail their products. The dealers were supported with an elaborate marl{eting organization that advertised, assisted in providing after-sales services and repair and consumer credit, and assured prompt, scheduled
delivery. The first firms to build snch extensive sales forces quicl{ly led
the industry. In fact, Henry Ford's "\vell-organized global sales organization provided nluch of the incessant denland that pushed his engineers into
evolving the nl0ving assembly line. By 1917 Willys, Studebal{er, Maxwell,
Packard, Pierce Arro"\v, and White (trucl{s) had comparable, if snlaller,
sales departnlents. So, too, did the subsidiaries of General MotorsBuick, OldsmobiIe, Cadillac, Chevrolet, and the parts maker, United
i\10tors. In autonl0biles, as in sewing, agricultural, and business machinery,
growth canle from internai expansion. Mergers were few and unsuccessfuI. They made little attempt to consolidate their already integrated
enterprises into a single centralized operating organization. Even the
largest, General Motors, becanle a long-term profit nlaker only after its
massive administrative reorganization in the 1920S.
The oider companies listed in group 37 were either shipyards or builders
of railroad equipnlent. Of the latter, Pullnlan, Bald"\vin Locomotive,
Westinghouse Air Bral{e, and New York Air Brake had grown large in
the late nineteenth century by internaI expansion. The others-Anlerican
Locomotive, American Car and Foundry, Pressed Steel Car, Standard
Steel Car, and Railway Steel Spring-were aIl results of turn-of-thecentury nlergers. These firms moved fronl horizontal combination to
vertical integration, setting up structures similar to those of competitors
who had grown through internaI expansion. Their sales departments
were much snlaller than those of the machinery makers, for they had
fe\ver customers. On the other hand, these sales forces were global. They
provided credit, maintenance, and other services that helped American
manufacturers sell railway equipment in aIl parts of the world.
The shipbuilders were one of the few sets of manufacturers Iisted
among the 278 largest enterprises in 1917 that were not integrated. Even
though these firms were booming in 1917 because of the critical shortage
of ships caused by unrestricted German submarine warfare, they remained
single-function firms, usually operating in a single Iocality.22 After the
war they did not enjoy the growth that the integrated automobile, machinery, and fabricating companies did. In fact, they barely managed to
stayalive.

Pri111ary 'llletals. The firms of this last industrial group differed from those
in the other groups in which large enterprises clustered. Their manufacturing establishments were the most costly in American industry. (Indeed,
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because the criterion for size in Appendix A was assets, the sample i~
biased in favor of such heavy industry. If sales or value added had been
used, fewer primary metai and nlore food and nlachinery firms would
have appeared as the largest Anlerican enterprises.) The firms in the
primary metai group also differed in that they made a much heavier
investment in backward rather than in forwa~d integration. Of the 26
iron and steel makers with assets of $20 million or over, 12 owned a full
range of mines, transportation facilities, blast furnaces, open-hearth and
Bessemer furnaces, and rolling mills (see table 8). Gnly 4 of these had
integrated forward into fabricated finished products. As late as 1948 only
5.7 percent of the hot-rolled sheet steel produced in the United States
was used by fabricating companies controlled by steel makers. 23 As
table 8 indicates, the remaining 14 were even Iess integrated, with 5 mal{ing only pig iron and steel billets. Those that did integrate had done so,
Table 8. Iron and steel campanies with assets of $20 million or Inore, 191 7u
Integrated mine to rolling miU
1. V.S. Steel Corp. (f)
3. Bethlehem Steel Corp. (f)
6. Midvale Steel & Ordnance Co. (f)
[Bethlehem]
19. Jones & Laughlin Steel
39. Republic Iron & Steel Co.
40. Lackawanna Steel Co. [Bethlehem1
53. Youngstown Sheet & Tube Co.
54. Colorado Fuel & Iron Co.
87. Inland Steel Co.
107. La Belle Iron Works (f)
[Wheeling]
1°9. Brier Hill Steel Co. [Youngstown l
164. Pittsburgh Steel Co.

Blast to rolling 1Jzill
58. Crucible Steel of America
187. American Rolling Mill
203. United AIloy Steel Corp.
[Republic]
248. Wheeling Steel & Iron Co.
Blast and open hearth only
137. Trumbull Steel Co. [Republic]
241. Mark Mfg. Co. [Steel & Tube
Co. of America]
251. Otis Steel Co. [Jones & Laughlin]
276. Lukens Steel Co.
280. Whitaker-Glessner Co.
[WheeIing]

Mine ta blast
135. M. A. Hanna & Co. [Hanna Mining]
179. Woodward Iron Co.
206. Sloss-Sheffield Steel & Iron Co.
[U.S. Pipe and Foundry]
250. Rogers Brown Iron Co. [Susquehanna Ore Co.]
270. Donner Steel Co. [Republic]

Source: Appendix A, Moody's Manuals of lndustrial Securities, and company
reports..
a Numbers indicate rank among the largest 278 industrials in 1917. The letter (f)
indicates integration beyond rolling mills. Name in brackets is the company inta
which the firm merged.
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much as Carnegie had done in the 1 890s, to assure themselves of an
adequate supply of raw nlaterials for their costly production works.
Because the iron and steel companies purchased from so few sources
and sold to a relatively small number of customers, their pUfchasing and
sales departments were much smaller than those of most large American
industrial enterprises. Nevertheless, aIl but 1 of the companies listed in
the table had its own branch sales offices by 1917. Administrative coordination between production and distribution was a significant factor in
reducing costs. Close cooperation between production and sales managers
made possible tighter scheduling of the flow of materials through the
furnaces and mills and also helped to assure the shipment of large and
varied lots made to precise specifications and delivered on an exact schedule. The nlarketing of senlifinished iron and steel products, however, did
not require specialized installation, after-sales service and repair, or conlplex credit arrangements. A small sales force working out of a few regional offices was able to obtain orders, schedule them, and assure delivery.
The advantages of integrating production with distribution meant that
the major mergers in iron and steel-Bethlehem, Crucible, United Alloy,
Republic, and American Rolling Mill-consolidated their operations and
adnlinistered them through functionally defined organizations. The last
2 had by 1917 gone one step further and set up integrated divisions to
serve separate geographical mar}{ets.
The one major exception ta administrative consolidation was the
United States Steel Corporation. That huge consolidation formed by J. P.
Morgan to control close to 60 percent of the industry's output resulted
from the financier's concern for increased competition. His investment
hanking house arranged the m~rger in 19°1 after Carnegie hegan ta move
forward into the mal{ing of finished products in response to backward
integration by new combinations such as American Steel & Wire. 24 For
many years after its formation the ,United States Steel Corporation continued to be a holding company that administered its many subsidiaries
through a very small general office. Except for the Carnegie Company
and, after 1907, the Tennessee Coal and Iron Company, these subsidiaries
were single-function companies in mining, transportation, coke, metal
production, and fabrication. The general office did little to coordinate,
plan, and evaluate for the activities of the subsidiaries. Gnly in foreign
purchases and sales was there any clear central direction. Until Myron C.
Taylor began a massive administrative reorganization of the corporation
in the 1930S, the Steel Corporation remained little more than a legal
consolidation.
By 1917 the American iron and steel industry had acquired its modern
look. Its major branches had become concentrated, and the same firms
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would long continue to be its leaders. 25 Of the 13 largest iron and steel
companies in 1967, aIl but 1 was in operation in 1917. Of those 1 2, 8 were
already among the 10 largest in the industry in 1917. The other 2 of the
top loin that year-Midvale apd Lackawanna-became part of Bethlehem in 1922. The only new company to appear by the 1970S was National
-a merger of 3 firms, 2 of which already existed in 1917. As the table
indicates, after 1917 the large steel firms grew by merger, and such
mergers increased the extent of integration within the industry. By the
1930S nearly aIl the large firnls came to coordinate the flow of materials
fronl the mines through the rolling mill, but not further into fabrication.
ln 1917 the copper enterprises were even less integrated than those in
iron or steel. Anaconda had extended forward from mining to refining
and fabricating of wire and sheet. American Snlelting and Refining, a
merger formed in 1899 of copper refiners and smelters, had reached backward into mining and soon had worldwide investments in copper mines.
Kennecott and Phelps Dodge remained primarily nlining companies,
doing only a small amount of smelting and refining. And in 1917 Calunlet
& Hecla, Chile Copper, Utah Copper, Greene Cananea, and 6 other
copper companies on the list of the 278 top companies were still only
rnining enterprises. On the other hand, one large copper-selling company,
American Metal Company, was beginning to move backward into fabricating and smelting. Sa, by the coming of World War 1 the copper
industry was just heginning ta be dominated by a few large integrated
firms. After World War 1, integration of mining, smelting and fahricaOting
of semifinished materials came quickly. By 1950 the big four-Anaconda,
American Smelting and Refining, Kennecott, and Phelps Dodge-produced 90 percent of the nation's copper, and their subsidiaries processed
65 percent of ·the copper they produced. 26 Weil after 1917 the sales
organizations of the large copper companies were even smaller than those
in iron and steel. Some continued to use manufacturers' agents to sell their
products.
The producers of nickel, lead, and zinc who hegan as mining firms had
by 1917 moved little heyond smelting and refining their ores. International
Nickel, St. Joseph Lead, American Zinc, Lead, and Smelting, and United
States Smelting and Refining had large refining facilities but did not
fabricate standard shapes. As they sold to only a few customers, their
sales forces remained tiny.
On the other hand, the first enterprise to commercialize the newly
invented methods for the mass production of aluminum quickly created a
large, global sales force to sell the output produced. 27 For when the
Aluminum Company of America hegan operations, the market for aluminum products was small and specialized. The company found new
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uses for its goods in the older trades and stilllarger markets in the newer
automobile and airplane industries. By developing a kitchenware line, it
became the only large metal company to sell consumer goods in volume.
The rapidly growing and varied demand engendered by its sales force
quickly brought integration backward into bauxite mines and ore ships.
By 1917 the Aluminum Company of America was coordinating the flow
of goods from the sources of raw materials to the ultimate consumer
nluch as the oil companies did. This powerful international organization
with its high-volume, capital-intensive production and massive distribution gave the pioneering enterprise in the industry an enormous competitive advantage.
In the primary metals industry the motives for integration were largely
defensive. Where a small number of mining firms controlled sources of
supply, the processing companies wanted to have their own assured
sources; and where mining firms sold to a small number of processors,
they wanted to be sure of their outlets. The pattern in iron and steel was
for manufacturing firms to move backward into mining and in the nonferrous industries for mining firms to reach forward into manufacturing.
Before W orld War l, however, few primary metal enterprises had
integrated forward into the fabrication of finished products. When they
did, the motive again tended to be largely defensive. Their aim was to
have a more certain outlet for their products.
The relatively small size of the buying and selling organizations of
primary metals companies and the fact that they did not coordinate the
flow of nlaterials from the supplier of raw materials to the final consumer
nleant that their managerial organizations were smaller than those in
other industries. And possibly because they were smaller, the top COInpanies in primary metals in the years after W orld War 1 made less effort
than the Ieading firms in food, machinery, ail, rubber, and chemicals to
diversify their product lines or ta extend their activities overseas.

Growth by vertical integration-an analysis
This descriptive review of the experiences of close to 90 percent of aIl
manufacturing companies with assets of $20 million or more in 1917 does
more than document the fact that they grew to size through vertical
integration. It reveals important generalizations about this process of
growth. One is that the nature of the market was more important than
the methods of production in determining the size and defining the
activities of the modern industrial corporation. A second is that, although
the strategy of vertical integration Ied to industrial concentration, it
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rarely resulted in monopoly. In nearly alI cases these integrated firms
competed with one another in an oligopolistic manner. Third, the review
indicates that the large firnls dominated their industries abroad as weIl
as at home. Their reach early became global. Finally, the review enlphasizes that the period between the great turn-of-the-century merger nlovement and the nation's entry into World War 1 completed the formative
period in American industry. By 1917 nlost American industries had
acquired their modern structure. For the rest of the century the large
industrial enterprises continued to cluster in much the same industrial
groups as they did in 1917. And the same enterprises continued to he the
leaders in the concentrated industries in these groups.

The iUlportance of the 111arket. Technology of production was certainly
the critical determinant in the growth of the firme Nine out of 1 0 larg~
manufacturing companies listed in Appendix A used capital-intensive,
energy-consuming processes. But the use of such production methods did
not in itself hring size to a firm or concentration of production to an
industry. Enterprises in a number of fabricated metal, chemical, food,
glass, paper, and rubber industries that used such processes remained relatively small and their industries relatively competitive.
Except in the production of primary metaIs, a manufacturing enterprise rarely became and remained large until it had built its own extensive
marketing organization. Its owners took this step when the maintenance
of high-volume output required precise and detailed scheduling of the
flows of finished products to mass markets or the maintenance of specialized distributing facilities and marketing services. The creation of distributing and marketing networks to provide such coordination, facilities,
and services caused the mass producers to internalize several processes of
production and distribution and the market transactions hetween them
within a si~gle enterprise. Such internalization permitted the visible hand
of administrative coordination to make more intensive use of the resources
invested in these processes of production and distribution than could the
invisible hand of market coordination.
Such administrative coordination in turn created formidable barriers
to entry. High-volume throughput and stock-turn reduced unit costs.
Advertising and the provision of services maintained customer loyalty.
Rival firms were rarely able to compete until they had built comparable
marketing organizations of their own.
The creation of a nationwide or global distribution marketing network
further encouraged, indeed often forced, the integrated enterprise to
build an extensive purchasing organization. The increasing volume of
production intensified the neecl for assured supplies and for more careful
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scheduling of the flow of supplies into the processing plants. When the
raw materials came from a large number of farmers, small processors,
and suppliers, the purchasing organization grew as large as the marketing
one. Its many buyers maintained contact with suppliers and dealers, and,
in the manner of the comparable buying units of the mass retailers, set
specifications for and price of materials purchased and scheduled flows ta
warehouses and factories. Lil{e the mass marketers, they reduced costs by
rnore efficient administrative coordination. When, on the other hand, the
number of suppliers were few, the purchasing organization remained
smal!.
Where the manufacturer's motives for backward integration into control over raw and semifinished materials were defensive, where they
were to ass:ure an availability of supply rather than to reduce costs, they
were soolewhat similar to those of the builders of railroad systems. Like
the railroad managers, the manufacturers wanted ta be self-sustaining. In
sorne industries defensive integration by manufacturers, in turn, forced
producers of raw and semifinished materials to integrate forward into
manufacturing and marl{eting. Again, the parallels to railroad systembuilding are obvious.

Integration and concentration. In industries where administrative coordination provided competitive advantages, integration brought concentration. Even before 1900 a high degree of concentration could be found in
many industries. Such industries became dominated by a few vertically
integrated enterprises rather than by horizontal combinations of manufacturing firms. The first to integrate continued to dominate. Gnly those
firOlS adopting a similar strategy continued to compete. In such industries
small, nonintegrated firms filled the interstices by providing supplementary outlets for the large integrated firms.
On the other hand, in industries where technology did not lend itself
to mass production, and where volume distribution did not benefit from
specialized scheduling or services, vertical integration failed to bring
concentration. In the labor-intensive, low-energy-consuming industries
where administrative coordination did not result in sharp reductions of
unit costs, or provide services, and so create barriers to entry, vertical
integration did not provide a profitable alternative to horizontal combination. In such industries, small, integrated enterprises continued to
prosper. Textiles, apparel, leather, shoes, lumber, and furniture; printing
and publishing; and industries producing simple metal tools, implements,
and fabricated shapes or highly specialized machinery remained unconcentrated. In these industries, as the history of American W oolen and
Central Leather indicates, size might indeed be a handicap.
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Table 9. ~ercentage of total product value produced by oligopolists within industrial groups,a 190~1919
Type A groups: up to 3 percent of product value produced
1909
25 Furniture
<1(5)b
27 Printing and publishing
<1(5)
31 Leather
<1(8)
24 Lumber and wood products
<1(11)
1(18)
23 Apparel
22 Textiles
<1(17)
26 Paper
<1(9)
37 Transportation equipment
9(8)
2(16)
34 Fabricated metals

by oligopolists
19 19
0(4)
<1(10)
<1(13)
<1(14)
<1(22)
<1(23)
2(11)
3(12)
3(28)

Type B groups: up to 25 percent of product value produced by oligopolists
1909
19 19
21 Stone, clay, and glass
2(16)
5(2.1)
28 Chemicals
9(25)
9(30)
35 Machinery
16( II)
20( 17)
Type C groups: over 25 percent of product value produced by oligopolists
1909
19 19
20 Food
24(30)
28(3 6 )
36 Electrical machinery
68(3)
40 (7)
33 Primary metals
35(18)
40 (25)
29 Petroleum
34(6)
44(6)
38 Instrunlents
10(5)
48 (13)
76 (2)
69(2)
30 Rubber
21 Tobacco
75(1)
80(2)
Source: Alfred D. Chandler, Jr., "The Structure of American Industry in the
Twentieth Century: A Historical Overview," Business History Review, 43:259
(Autumn 1959).
a The two-digit groups used by the V.S. Bureau of the Census in its Standard
Industrial Classification.
b Figures in parentheses beside the percentages give the total nunlber of industries
within an industrial group. < 1 means less than 1 percent.

As table 9 suggests, the concentrated industries were clustered roughly
in the sarne industrial groups as were the large enterprises. The table gives
the total product value produced by the leading firms in the concentrated
four-digit industries within the larger two-digit industrial categories. 28
For this table the concentrated industries were defined as those in which
6 or fewer firms produced 50 percent of the total value produced or 12
or fewer manufactured 75 percent of value produced or sorne number of
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firms between 5 and 1 2 produced a proportionate percent of the total
product. The table indicates that the value produced by the oligopolists
was the smallest in groups that had the smallest number of firms capitalized at $20 million or more. On the other hand, in those groups in which
the large firms clustered, the oligopolists produced a much larger share
of output. Instruments is the major exception. The correlation is only an
approximate one. In the 1920S and 1930S with the continued growth of
the automobile and chemical industries, the value produced by oligopolists
became higher in those groups. This was also the case but to a lesser
extent in the paper and the stone-clay-glass groups.
As the descriptive review of the companies listed in Appendix A
further emphasizes, concentration meant oligopoly rather than monopoly.
There were several reasons why sa few monopolies appeared. One was
the result of the very process of vertical integration. As has been stressed,
bacl{ward integration by manufacturers caused producers of raw materials to move forward into processing and selling. Occasionally, marketers
moved back into manufacturing. Such responses by firms operating in
different parts of an industry were particularly significant in oil, sugar,
chemicals, iron and steel, and copper.
A second reason for oligopoly was that two or more enterprises integrated forward and backward simultaneously. This was the case, for
example, in meat packing, cotton oil, and agricultural implements. Often,
too, leading firms refused to join horizontal mergers. As mergers consolidated their operations, centralized their administration, and hegan to
integrate, such independents as Westinghouse Electric, Goodrich Rubber,
Wrigley's Chewing Gum, Loose-Wiles Biscuit, and Jones & Laughlin
Steel reacted by enlarging their marketing and purchasing organizations
and by perfecting their internaI structures.
Third, as the integrated firms hegan to mal{e fuller use of their facilities
by developing by-products and new products, they came to compete
with other integrated enterprises. Thus, National Lead hecame a major
competitor of National (later Anlerican) Linseed in the production of
linseed oil; and American Linseed later competed in the fertilizer marl{ets
with the large cotton oil and fertilizer firms as weIl as with the giant meat
packers. When cotton oil and meat-packing enterprises started to produce
soap from their by-products, they provided new competition for Procter
& GambIe. Competition also appeared when manufacturers such as the
makers of agricultural equipment and other machinery decided to develop
a "full line" of products in order to make more intensive use of their
marketing organization.
A final reason for continuing competition between the large integrated
firms was public policy. Antitrust legislation and its interpretation by the
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courts in these years discouraged monopoly but not oligopoly. Yet, it must
be remembered that although such legislation was significant, it was only
one of several reasons why concentrated industries became and remained
oligopolistic rather than monopolistic.

The rise of 111ultinational enterprise. Many of the large integrated enterprises became the nation's first multinationals. Again, the creation of a
marketing organization was the critical determinant. The first enterprises
to build extensive marketing networks abroad were als'o the first firms to
own and operate their own plants and other productive facilities overseas. 29 Table 10 lists the American firms that had by 1914 substantial
Table 10. American multinationals, 1914 (companies with two or more plants abroad
or one plant and raw material producing facilities)
Groups 20 and 21 : Food and tobacco a
American Chicle
American Cotton Oil
Armour
Coca Cola
H. J. Heinz
Quaker Oats
Swift
American Tobacco
British American Tobacco
Groups 28, 29, and 30: Chel1zicals and
pharl1zaceuticals, oil, and rubber
Carborundum
Parke Davis (drug)
Sherwin-Williams
Sterns & Co. (drug)
United Drug (drug)
Virginia-Carolina Chemical
DuPont
Standard Oil of N.].
D.S. Rubber

Groups 35,36, and 37: Machinery
and transportation equip1nent
American Bicycle
American Gramophone
American Radiator
Crown Cork & Seal
Chicago Pneumatie Tool
Ford
General Electric
International Harvester
International Steam Pump (Worthington)
Mergenthaler Linotype
National Cash Register
Norton
Otis Elevator
Singer
Torrington
United Shoe Machinery
Western Electric
Westinghouse Air Brake
V\'estinghouse Electric
Gtbers
Alcoa (33)a
Gillette (34)
Eastman Kodak (38)
Diamond Match (39)

Source: Mira Wilkins, The Emergence of Multinational Enterprise (Cambridge,
Mass., 1970), pp. 212-213, 216.
a The two-digit groups used by the V.S. Bureau of the Census in its Standard
Industrial Classification.
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investlllcnts abroad. As lllight he expected, nearly two-thirds of thc 41
cOlllpanies with plants and raw 11laterial producing facilities abroad were
in the food and nlachincry industries. Of thcsc food and nlachinery
enterprisè's, aIl had at least 2 foreign plants and a dozcn of these had 4 or
more.
The table docs not includc any primary metai or metal-fabricating
firl11S, firI11S that had only sI11all nlarketing organizations. A snlall nunlber
of Illctal nlakers--Bethlehenl Steel, International Nickel, and the GuggenhieIll's AIllerican SIllelting and Refining-had overseas sources of ra\v
materials. Gnly United States Stecl and Crucible Steel built extensive
sales networks abroad. And only one, AIllerican Rolling i\1ill, had even
constructed a single plant nlore distant than Canada, and only 3 other
metal-producing cOIllpanies had Canadian plants.
In expanding overseas, ncarly aIl these Anlerican cOlllpanies followed
the sanle pattern. They first created thcir extensive foreign' marketing
organization, often setting up branch offices abroad at the same tiIlle that
they did at hOIlle. Then because of tariffs, high transportation costs, Iower
labor costs, and difficulties of coordinating transocean fiows, they build
factories abroad. Once production and marketing were intcgrated overseas, purchasing of raw, semifinished and other Illaterial could often be
obtained locally afless cost and 1110re speed. As a result, weIl before 1914
a number of American firIlls were operating fully integrated Foreign
subsidiaries.
By 1914 American direct foreign investment was impressive. It
aIll0unted to a sum equal to 7 percent of the United States gross national
product. In 1966 the aIllount of direct Foreign investnlcnt equalled precisely the saIlle 7 percent of GNP..:w And although the food cOIllpanies
had SOIlle cOlllpetition abroad froIll cOlllpanics of other nations, nl0st Illachinery cOIllpanies controlled their overseas markets as effectively as they
did at home. Thesc Illachinery firms spearheaded what by 19°2 the
Europeans were calling "the Anlcrican invasion.":il Long bcfore World
War 1 these invaders led the field in sewing and office machinery, agricultural machinery elevators, shoe machinery, printing machinery, pumping
machinery, and telephone equipment. In electrical machinery and chemicals, where they had rivaIs (in both cases German), their foreign competitors were comparable integrated enterprises. After W orld War l,
chemical, automobile, and then in the 19305, oil companies, became as
numerous as food companies in the ranks of American multinationals.
Throughout the century, however, the machinery firms continued to lead
the way in foreign markets. On the other hand, manufacturers with only
~mall marketing organizations or those who relied on middlemen to sell
and distribute their goods almost never became multinational enterprises
with direct investments overseas.
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Integration and the structure of the A111erican econ011ZY. By 1917 the
large industrial enterprise, the most influential American economic institution abroad, had taken its place at the center of the nation's economy at
home. Whereas the country's basic transportation and communication
infrastructure had been shaped by the I890s, its underlying industrial
organization had been solidified by W orld War 1.
Table 11 shows that as the twentieth century progressed, the large
industrial enterprise continued to operate in much the same industries.32
In 1929, 88 percent of the largest 81 manufacturing firms were in food
Table 1 I. The location of the largest manufacturing enterprises, 1929, 1935, 1948,

1960
Groupa
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Food
Tobacco
Textiles
Apparel
Lumber
Furniture
Paper
Printing/puhlishing
Chemicals
Petroleum
Rubber
Leather
Stone/clay/glass
Primary metals
Fabricated metal
Machinery
Electrical machinery
Transportation equipment
Instruments
Miscellaneous manufactures
TOTAL

192 9

1935

1948

19 60

8

8

4
1
0

6
2

0

3
0
0
0
0

9
3
2
0
0

0

2

5

1

3

0

1

0

0

5
19
4
1
1
16
1

5
16

10
17
4
0
2
15
2
6

4
0
2
15
2
6

0

3
5
1
0

4
7
1
1

81

81

81

1

4
3
8
2
81

4
1

1
17
3
7
3
6
1

1

0
0

9
18

Source: Alfred D. Chandler, Jr., -"The Structure of Anlerican Industry in the Twe~tieth Century: A Historical Overview," Business
History Review, 43: 257, 283-284 (Autumn 1969), table 2 by P. Glenn
Porter and Harold C. Livesay. United Fruit Company and ClevelandCliffs Iron Company were excluded as not manufacturing, and the
categories of Koppers, National Lead, American Radiator, and Crane
Company were altered.
a The two-digit groups used by the V.S. Bureau of the Census in its
,Standard Industrial Classification.
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and tobacco, oil, rubber, chemicals, primary metals, and the three machinery-making groups (35-37). If the integ~ated paper, glass, can, and
photographic equipment firms are added, the total is over 90 percent. The
overaIl percentages remain, and the number of firms in each industrial
group is much the same for 1935, 1948, and 1960.
These industries, where the visible hand of management had the greatest opportunity to increase productivity and reduce costs, were the most
critical ta the eurrent health and continuing growth of the rapidly industrializing American economy. Robert Averitt in his Dual Econo11zy has
defined 41 "key industries" which in 1963 had the maximum impact on the
American economy.1{3 These were the industries that led in technological
convergence (that is, disseminating technological advances), in investment in research and development, in capital goods production, and in
interindustrial dependence (having extensive forward and backward
linl{ages); that had the greatest price/cost and the strongest wage-setting
effects on other industries; that were in leading growth sectors; and that
were fuIl-employment bottlenecks (that is low employment in them,
reduced employment in others). Of these, 5 were electronic and aireraft
industries which were just getting started in 1917. Of the 36 in full operation at that time, aIl but 3 were in oil, rubber, chemicaI, and machinery
and metais two-digit SIC groups. These 3 were scientific instruments,
mechanicai measuring devices, and sheet pipe and tube. AlI but 4 of these
36I{ey industries were concentrated ones, with the 8largest firms accounting for more than 48, percent of the total value of shipments. And in the
remaining 4 (these inciuded the 3 just listed plus steel foundries) the
largest 8 accounted for between 32 and 42 percent of the total value of
shipments. Of those industries 'in which the large firm had come to
cluster before 1917, only food and tobacco were not on Averitt's liste And
these may have had a greater impact, in terms of Averitt's criteria, forty
years earlier, when the economy was more agrarian and less industrial.
The leading enterprises in these vital industries continued ta grow
both by internaI expansion and by merger. After World War l, however,
mergers much more often involved the acquisition of one integrated enterprise by another than, as at the turn of the century, consolidations of many
small single-function firms. Normally the personnel and activities of the
smaller or acquired firms were internalized by the core organization of the
larger or acquiring megacorps.
Very few manageriaI hierarchies therefore actually disappeared. Of
the 278 largest industrials in 1917 listed in Appendix A, only 14 had been
Iiquidated, dissolved, or discontinued by 1967.34 AlI others that were no
longer independent enterprises had been incorporated into the hierarchies
of existing companies. Of the 14 that no longer existed, only 4 had built
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extensive managerial organizations.~5 The other 10 included 3 mining, 3
agricultural, 1 lumber, and 3 manufacturing firms. These 3-2 textiles and
36
1 shipyard-had remained single-function enterprises.
Once an enterprise had set up a managerial hierarchy and once that organization had
provided efficient adplinistrative coordination of the flow of materials
through ~he processes of production and distribution it became selfperpetuatlng.
Nevertheless, these self-perpetuating human organizations appeared
and continued to flourish only in industries where the technology of highvolume production and the needs ·of high-volume distribution offered
the greatest potential for the administrative coordination of the flow of
goods through the economy. T~e first of these big businesses were in the
food and machinery industries. As the economy continued to industrialize
and urbanize, those in oil, rubber, chemicals, and primary ruetals acquired
the same characteristics.

Deter111inants of size and concentration
The basic institutional arrangements used in the -production and distribution of goods in modern America had fully evolved by the 1920S. Salaried managers working in multiunit enterprises had replaced o\vners in
single-unit firms in carrying out these processes in the key sectors of the
economy. Where the processes of production were capital-intensive and
energy-consuming, and where the creation of a marketing organization
assisted in the selling and di.stribution of mass-produced products, the
manufacturers managed these processes and administered the flow. \Vhere
the production processes were more labor-intensive and less energyconsuming, and where marketing and distribution did not b~nefit from
specialized scheduling and advertising and other services, the mass mar}{eters and, increasingly, the mass retailers coordinated the flows.
In both cases the visible hand of management replaced the invisible
hand of market mechanisms in administering and coordinating day-to-day
production and distribution. Yet the difference between the two methods
of coordination and control was significant. For where the manufacturer
became the coordinator, his firm grew to great size, and the decisions in
his industry concerning current production and distribution and the
allocation of resources -for future production and distribution became
concentrated in the hands of a small number of IJ;1anagers. This centralization of decision making, and with it economic po,ver, was of particular
importance hecau~e it occurred in industries central to the growth and
well-heing of the ~conomy.
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Markets and technology, therefore, determined whether the manufac
turer or the marketer did the coordinating. They had a far greater
influence in determining size and' concentration in American industry
than did the quality of entrepreneurship, the availability of capital, or
public policy.
Entrepreneurial ability can hardly account for the clustering of giant
enterprises in sorne industries and not in others. The most brilliant industrial statesmen or the most ruthless robber barons were unable to create
giant multinational companies in the furniture, apparel, leather, or textile
industries. Yet, in other industries the first to try often succeeded. Wifhin
the single decade of the I880s entrepreneurs built giant enterprises that
donlinated their industries at home and abroad in tobacco, matches, breakfast cereals, meat packing, cotton oil, kerosene, photographic film, sewing
nlachines, office machines, agricultural machinery, electrical equipment,
telephone equipment, elevators, boilers, pumps, and other standardized
machinery. Once these men had completed their integrated international
organizations, the opportunities for empire building in their industries
became Iiolited. An entrepreneur might enlarge or combine existing enterprises, but he rarely built a new one. Such an opportunity came again
only with changes in technology and major shifts in marl{ets.
Nor can the availability of capital and the nature of the capital markets
account for size and concentration in American industry. Enterprises
did not grow large and industries become concentrated because the entrepreneurs who built them had privileged access to capital. There is little
evidence to document the contention of Lance Davis and others that
Rockefeller, Carnegie, and Swift dominated their industries because they
had access to sources of outside capital denied to their competitors. 37 And
there is no evidence at aIl that the producers of oil, sugar, cigarettes, sewing
machines, and other nlachines had in the I880s and 1 890S sources of outside capital not available to makers of textiles, clothing, leather, and
furniture.
What the enterprises that integrated production and distribution did
have was a much greater supply of internally generated capital. The
technology of their production permitted them to produce a much higher
volume of cash flow than was possible in labor-intensive industries. Internally generated funds financed the expansion df their small number of
large plants and paid for the setting up of their branch selling and purchasing offices. It was only when the mergers of the 1 890S began to consolidate
and rationalize their processing facilities that American industrial enterprises required funds that were not available from local commercial banks
and businessmen.
The managers of the mergers of the 1 890S had Iittle difficulty in obtain04
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ing the capital they needed. By that date the capital markets in the United
States, particuIarly those in New York, were as extensive and sophisticated as any in the world. By that decade New York investrnent houses
were marketing blacks of railroad securities to American and European
investors as large as any that would be required for industrial expansion.
There was no scarcity. If anything, there was a plethora of capital.
Bankers, financiers, and speculators were eager to locate securities to seIl.
They did not discriminate between industries. They promoted enterprises
as enthusiastically in those trades that rernained competitive as they did in
those that became concentrated. The wishes and decisions of financiers
had little to do with the size of American firms and the structure of
American industries.
Nor can public palicy in the form of specifie legislation explain why
sonle firms became large and why sorne industries concentrated and others
did note Tariffs were as high on the products of industries that remained
conlpetitive as they were on those that became concentrated. And, of
course, American tariffs had no direct impact on the growth of these
enterprises abroad. Even when tariffs of foreign nations were specifically
directed against the products of these firms, they did little to slow
growth. The companies nlerely went under the tariff ,vaU by setting tIp
factories within the nations that discriminated against their products.
Patents had a greater effect than tariffs. The products of many of the
large industrials were new and protected by patents in the American
market. This was particularly true for the machinery makers. Manufacturers paid close and continuing attention to protecting their products,
processes, and specialized production machinery with patents. Yet American patents often failed ta give protection in foreign markets. Even at
honle they provided only temporary protection on individual products
or processes. Moreover, one manufacturer rareIy controlled aIl the patents
in his industry. Singer Sewing Machine Company, for example, was one of
twenty-four firms employing the Howe patents. It never had patent protection in its overseas markets. Its monopoly came fronl the effectiveness
of its global organization. A set of patents withont snch an organization
could never assure dominance; an organization, even without patents,
conId.
As early as the 1 890~ sorne of the new integrated industriaI enterprises
hegan to shift from relying on patents fo~ even temporary protection to
depending on the output of their specialized research departments to help
them maintain their dominant positions. As Reese V. Jenkins has written
of Eastman Kodak, "patents hegan to play a diminished roIe, while continuons innovation became a more effective strategy."38 In 1896 George
Eastman set up his experimental department with managers trained in
chemicaI engineering at Massachusetts Institute of Technology and other
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universities. By that date companies in less technologically sophisticated
industries including American Cotton Oil and National Lead had research
departments with their own laboratories separated from those used to test
products and control production processes. By the first decade of the new
century Western Electric, Westinghouse, General Electric, Electric Storage Battery, McCormick Harvester (and then International Harvester),
Corn Products, Du Pont, General Chemical, Goodrich Rubber, Corning
Glass, National Carbon, Parl{e Davis, and E. R. Squibb aIl had extensive
departments where salaried scientifically trained managers and technicians
spent their careers improving products and processes. 3n Other con1panies
soon followed suit. The research organizations of modern industrial enterprises remained a more powerful force than patent laws in assuring the
continued dominance of pioneering mass production firms in concentrated
industries.
Antitrust legislation had a more substantial impact than did patent or
tariff legislation on the growth of modern industrial enterprise and on
industrial concentration. After aIl, such legislation was specifically directed at controlling the size and activities of these firnls. Yet what antitrust legislation did was to reinforce technological and market imperatives. The passage of the Sherman Act and its intepretation by the federal
courts affected the creation and continuing growth of the modern indus..
trial enterprises in two ways.
First, the Sherman Act, which was passed as a protest against the
massive number of combinations that occurred during the I870S and
1 880s, clearly discouraged the continuation of loose horizontal federations
of small manufacturing enterprises formed to control price al1d production. The Supreme Court's decisions in the E. C. Knight, Addystone Pipe,
and Trans-Missouri Freight Rate cases, by condemning federations and
condoning the holding company, hastened the coming of legal consolidation. These decisions provided a powerful pressure for a conlbination of
family firms to merge into a single, legally defined enterprise. And snch a
legal organization was the essential precondition for administrative centralization and vertical integration. Without the Sherman Act and these
judicial interpretations, the cartels of small family firms owning and
operating single-function enterprises might weIl have continued into the
twentieth century in the United States as they did in Europe. '
In the second place, the existence of the Sherman Act discouraged
monopoly in industries where integration and concentration had already
occurred. It helped to create oligopoly where monopoly existed and to
prevent oligopoly from hecoming monopoly. The Court's willingness, as
indicated by the Northern Securities case, to dissolve a holding company
found guilty of restraining trade acted as a hrake on the formation of
large mergers of already integrated companies such as had occurred in the
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steel and harvester industries. Later, federal actions against American
Tobacco, Du Pont, and American Can helped to transform monopolistic
industries into oligopolistic ones. Antitrust action taken against Standard
Oil and American Sugar increased the number of competitors in these
already oligopolistic industries. Nevertheless, in these formative years of
modern industry, federal action under the Sherman Act never transformed an oligopolistic industry back into a traditionally competitive one.
Nor did it prevent the -rise of the giant integrated firm where markets and
technology made administrative coordination profitable.
The rise of modern business enterprise in American industry between
the ISSos'and World War l'was little affected by public policy, capital
markets, or entrepreneurial talents because it was part of a more fundamental economic development. Modern business enterprise, as defined
throughout this study, was the organizational response to fundamental
changes-in processes of production and distribution made possible by the
availability of new sources of energy and by the increasing application of
scientific knowledge to industrial techI?-0logy. The coming of the railroad
and telegraph and the perfection of new high-volume processes in the
production of food, oil, rubber, glass, chemicals, machinery, and metals
made possible a historically unprecedented volume of production. The
rapidly expanding population resulting from a high birth rate, a falling
death rate, and massive immigration and a high and rising per capita
income helped to assure continuing and expanding markets for such
production. Changes in transportation, communication, and demand
brought a revolution in the processes of distribution. And where the
new mass marketers had difficulty in handling the <?utput of the new
processes of production, the manufacturers integrated mass production
with mass distribution. The resuIt was the giant industrial enterprise
which remains today the most powerful privately owned and managed
economic institution in modern market economies.
The building and managing of the modern multiunit business enterprise was, then, central to the process of modernization in the "Zestern
world. The task placed a premium on the ability to create and manage
large, complex human organizations. Such abilities becam~ the most
needed and often best rewarded of entrepreneurial talents. Of aIl the new
types of business organizations to he formed in the United States after
1840, none were more complex than those that integrated mass production
with mass distribution. They carried on a wider range of activities than
those created to administer the new means of transportation and communication or those built to handIe mass distribution. They operated on a
global scale. The creation and continuing administration of such complex
human organizations deserve close attention.

PART
five
The Management and Growth
of Modern Industrial Enterprise

In outlining the rise of modern business'enterprise in American industry,
1 have demonstrated that the multiunit enterprise appeared and flourished
in those industries where the integration of mass production with mass
distribution proved most profitable. But this brief review only hints at
the diversity, complexity, and implications of the full story.
In the next two chapters 1 examine the ways in which large integrated
industrial enterprises built and used their operating organizations. 1 indicate in greater detail how these enterprises competed in the market place,
how they maintained their dominance, and how they continued to grow.
These chapters review the methods devised by middle management to
monitor the performance of the operating units under their command and
to coordinate the flow of materials through them~ And they analyze how
top management evaluated and coordinated the activities of middle management and planned and allocated resources for the enterprise as a
whole. In a word, they explain how the visible hand of management carried on the functions hitherto performed by -market mechanisms in
American industry.
377
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Once this explanation has' been made, the purpose of this history has
been carried out. Only three more sets of data are needed to complete the
story of the rise of modern business enterprise in the United States: a review of the ways in which organizational structures and administrative
procedures were perfected; a consideration of the growing professionaIisnl
of business nlanagers and the rapid spread of the appurtenances of professionalism-j ournaIs, associations, and schooIs-in the first years of the
twentieth century; and finaIly, a brief summation that brings the story
to the present.
To analyze systematically the initial organization, operation, and continuing growth of modern industrial enterprise is a challenging tasl{. Such
a study must consider nlore variables than did the earlier discussion of organization building by the railroads and mass marl{eters. Although large
industrial enterprises had conlmon basic characteristics, their more specific attrihutes and activities varied from industry to industry. Sorne sold
consumer goods, others producer goods. Sorne used chemical processes
of production, others mechanical, and still others a combination of the
two. Sorne had thousands of suppliers, others only a few. Moreover, industrial enterprises grew by different routes, and the path taken affected their
operating organizations. Those that became large through merger had
different administrative requirements and different reIationships between
owners and managers than did those that grew through internaI expansion.
The case study provides the most satisfactory way to examine and interrelate these variables. It permits examination of the response of a single
enterprise to the changing situation in which it operated over a continuing
period of time. If other enterprises operated under much the same conditions-that is, if they used comparable production methods and sold in
comparable markets-and did so in the same time period, then they were
faced with similar opportunity, needs, and operating p~oblems. So the
experience of one company can legitimately he considered as illustrative
of the experiences of other firms operating under. similar conditions.
Each of the companies whose experiences are related in the following
chapters provides such an example. Each was the largest enterprise in the
United States in its industrial group and each represents a major group in
which the integrated firm dominated. Those in Chapter 1 2 tell of the organization, management, and continuing growth of the largest and most
influential firms in the tobacco, food, and light machinery groups, the
groups in which the modern industrial enterprise first appeared. They
represent the different types of firms that first adopted a strategy of integration forward into marketing and backward into purchasing and obtaining control of raw materials. Because these were among the first to build
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functional departments and coordinate product flow between them, they
were the first to perfect the new ways of middle management.
The case studies in Chapter 1 3 describe the organization and management of the largest enterprises in the oil, chemical, rubber, and heavy machinery industries, groups in which the large integrated enterprise became
so significant in the twentieth century. These cases deal with firms that
initially grew by merger. Each represents a somewhat different type of
nlerger and a differing strategy of growth. Because these firms grew by
nlerger rather than by internaI expansion, they were the first to work out
the structure and function of top management in American industry.
T aken together these case studies permit a detailed review of the bargaining and early evolution of modern industriai management in the
United States. The internaI organization, the methods of competition, and
the processes of continuing growth so described have been modified and
elaborated, but, as Chapter 14 indicates, not hasically changed in the
decades since W orld War J.
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Middle Management:
Function and Structure
The entrepreneurial enterprise
Many of the functions of the visible hand of management were first
worl{ed out in what 1 have termed the entrepreneurial enterprise. The
entrepreneurs who created the first large industrial firms by building their
own marketing or purchasing organizations had to hire a number of middIe managers. Neither the entrepreneurs, their close associates, nor their
fan1ilies could carry on the multitudinous activities involved in producing,
marketing, and purchasing a massive volume of goods for national and
global markets. Yet because the growth of so many of the early integrated
enterprises was internally financed-because both working and fixed
capital was obtained from the massive cash flow generated by high-volume
production and distribution-the founders rarely had to raise capital by
issuing stocl{. So they continued to own and control their companies.
They made the final decisions about the basic policies of operation and
strategies of growth and allocated the resources necessary to carry out
these plans. Because they continued to look on their business empires as
personal property to be personally managed, they felt little need to recruit top managers or develop the systematic, impersonal techniques of
modern top management. On the other 'hand, because their enterprises
were the first to integrate mass production with mass distribution, they
and their salaried executives pioneered in the new ways of middle management. They were the first to devise the means to administer the new
processes of production and distribution and to coordinate the flow of
goods between them.
The experiences of four entrepreneurial enterprises-James Buchanan
Duke's American Tobacco Company, Armour & Company, McCormick
Harvesting Machinery Company, and Singer Manufacturing Company
381
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-have been selected as the case studies to describe and analyze the beginnings of middle management in the United States. American Tobacco
is an example of the mass producers of semiperishable, packaged products
who built their marketing organizations in order to assure effective advertising and coordination of product flow. Armour & Company is an
example of the producers of perishable products who built their own refrigerated or temperature controlled facilities so as to assure a continuing
distribution of high-volume output. The last two case studies tell of the
experience of the makers of machines whose marl{eting required specialized services if they were to be sold in the volume in which they could
be produced. One-Singer-provided these services by building its own
retail network, the other-McCormick Harvesting-did so by pioneering
in the use of franchised dealers. T ogether these four cases give a detailed
view of the function and structure of middle management in the nation's
oldest, largest, and most successful industrial enterprises.

A11zerican Tobacco: 7Jlanaging 7JlaSS production and
distribution of packaged products
Of the innovating entrepreneurs who created modern integrated industrial enterprises few were more successful than James Buchanan Duke of
Durham, North Carolina. Duke's swift rise to power in the cigarette trade
was not based on his technological skills or his advertising talents. He
leased his machines and hired the services of advertising agencies and fulltime salaried salesmen. His success resulted from his realization that the
marketing of the oatput of the Bonsack machine required a global selling
and distributing organization (see Chapter 9). Duke became the most
powerful entrepreneur in the cigarette industry because he was the first
ta build an integrated enterprise.
Before Duke made his gamble in 1885 on Bonsack's continuous-process
cigarette machine, he and his four major competitors were still hasically
single-function manufacturing enterprises. 1 They had begun to purchase,
store, and dry tobacco in their own facilities in the bright-Ieaf tobacco region of North Carolina and Virginia, but only on a small scale. They continued to buy nearly aIl their leaf directIy from tobacco brokers who had
their own storing and curing units. In marketing they depended on wholesalers to distribute their output and on advertising agents to carry on their
marketing campaign. Eefore 1885 none had set up branch sales offices
operated by their own salaried personnel and managers.
Duke was the first to do 50. Even before he had signed the contract
with James Bonsack in June 1885 to use his machine to make aIl his ciga-
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rettes, expensive as weIl as cheap, he began to set up selling and distributing offices in the leading American commercial centers. 2 Each included,
at a minimum, a salaried manager, a city salesman, a traveling man to
cover the outlying areas, and the necessary clerical staff. As Duke began
to build a nationwide network, his close associate, Richard B. Wright,
made his nineteen-month tour abroad to explore foreign markets. Soon
Duke's firm had contracts with the overseas jobbers and had set up offices
abroad to supply and supervise the sale and distribution of cigarettes to
them. At the same time Duke put together his extensive purchasing networl{ with its own buying, curing, and storing facilities. He expanded his
cigarette factory in Durham and built a large new plant in New York
City. To manage this new empire he then established a large central office,
not in Durham but in New York City, the nation's leading distribution
center.
By 1890 when Duke and four other Ieading cigarette firms joined to
form the American Tobacco Company, Duke's four competitors had beyn
forced to build comparable though smaller integrated organizations. For
a brief period after the consolidation, the companies maintained their
separate administrative organizations. Between 1893 and 1895, however,
those of the other four were merged into the structure Dul{e had fashioned so quicl{ly after 1884.3 Administrative centralization came first
with the formation of a single purchasing department. Then the several
sales departnlents were unified.
The resulting worldwide integrated enterprise was managed first from
the company's New York office at 45 Broadway. As business expanded
DuI{e moved his headquarters to a more spacious building at 1 1 1 Fifth
Avenue in 1898.4 Most of the space in the new building was taken up by
the sales department and the buying or what was called the leaf department. By then the heads of the functional departments at 1 1 1 Fifth were
already career specialists. Thus, John B. Cobb, the vice president in charge
of the leaf department, had long worked as a tobacco buyer before joining American Tobacco in 1890.5 William R. Harris, the chief of the auditing department, had been hired by Dul{e sorne years before from the Pullman Palace Car Company; and the head of the legal departrnent had been
with the Duke firrn since the 18805.
Of the major functional departments at I I I Fifth Avenue, manufacturing had the fewest managers. After the merger there had been a consolidation of cigarette-making plants in the New York City area, while those
in Rochester and in Virginia and North Carolina were enlarged.
Throughout the 1890S six factories produced nearly ail the cornpany's
output, which by 1898 reached 3.7 8 billion cigarettes. 6 Two of these six
(one in Durham and the other in Rochester) concentrated wholly on
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producing the 1.22 billion cigarettes sold to foreign markets. During the
I890S the two plants accounted for almost 100 percent of the cigarettes
exported from the United States. Although Duke testified in 1901 that his
company always preferred to manufacture at home for markets abroad,
he was willing to build factories overseas if the distance or tariffs significantly affected final price. 7 In 1894 the company set up factories in Australia. In 1899 it purchased a leading Japanese producer, and two years
later it baught manufacturing companies in Germany and Britain.
The manufacturing headquarters at 1 1 1 Fifth remained small because
the processes of production were relatively simple. By the 1 890S manufacturing and packaging of cigarettes and most other tobacco products
had become fully mechanized and the production technology stahilized.
Moreover, the manufacturing office did not have the responsibility either
for recording costs or for assuring a steady flow of cured tobacco into the
factories and of cigarettes from the factories to the retailers. The auditing
departmerit took care of the first of these tasks and the leaf and the sales
departments handled the second.
The leaf department supervised and coordinated the activities of the
many units responsible for purchasing, drying, and handling the uncured
or semicured leaf and for prizing (packaging it in hogsheads, storing, and
separating the stem from the leaf) and shipping the cured leaf to the
factory.8 Such coordination and control over the curing process was essential to assure the delivery of the right amounts of tobacco in the proper
quality needed for the different types of cigarettes. Tohacco for the more
expensive brands required longer curing and used a somewhat different
process than that used for the cheaper ones. Specialized volume buying
helped to bring down the cost of raw materials. However, as Richard T ennant has pointed out, it did not necessarily give American Tohacco a
monopsony position. American bright-Ieaf tobacco continued to he the
major ingredient in British and other foreign made cigarettes.!}
By the heginning of the century, the company had twelve drying and
packaging houses and nineteen large storage warehouses in North Carolina and Virginia. As the company maved into the plug tobacco business
in the late I890S its leaf department built a similar organization in the
Burley leaf district of Ohio and Kentucky. Then as cigarettes using
Turkish tobacco became popular, it· set up facilities in Turkey to purchase, process, and ship tohacco.
.
In addition to its large leaf department, American Tobacco had another
smaller, centralized purchasing department to buy in quantity packing
materials and such supplies as licorice, sugar, rum fiavoring extract, as weIl
as machinery, taols, furniture, and stationary used at III Fifth Avenue. 10
Pasteboard, paper, and tin foil were ordered for the factories through the
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Nc\" \T Or]" hcadquartcrs. After its expansion into other tobacco products,
the cOll1pany found it profitable to organize or buy conlpanies to produce cotton hags, tin foil, tin, and paper boxes. The conlpany soon began
to Illake its o\vn Illachinery and to produce its own licorice. In these several \vays expansion of output at Anlcrican Tobacco brought an intcgration of functions rather than a further specialization and subdivision of
labor.
"The salcs departnlent of the Anlcrican Tobacco Conlpany," a 1909
report of the Bureau of Corporations cnlphasized, "is so organized as to
securc a high dcgree of cfficicncy. The conlpany has sales agents throughout thc Unitcd States, each in charge of a spccified tcrritory and each devoting his attention to a particular class of product."11 The branch offices,
sinlilar to those-sct up by Duke in the 1 880s, had beconlc largcr and nlore
nunlerous. Salcsnlcn, both city and traveling, regularly visitcd aIl of the
wholcsalers, including those handling groccry and drugs as weIl as tobacco jobbers and large tobacco retailcrs. And by the mid- 1 890S foreign
branches aIso had thcir own traveling nlen. The Tobacco Company's
salesnlcn proved to be far nlore effective than those of the wholesaler who
still handled the physical distribution to retailers. Indeed the Bureau of
Corporations pointed out that company salesmen "solicited no small part
of the orders from the retail trade and turned thenl over to the jobbers
without expcnse to thenl."12 This was particularly true in rural areas. As
the conlpany nloved into new products, the regional sales offices came to
have subordinate nlanagèrs for products as weIl as for subregions. Each
had its advertising nlanager who coordinated advertising activities with
Ncw Yorle Still another executive becanle responsible for inventories and
for supervising flow of deliveries ta a large number of custonlers.
ActuaI control of the flow of 3 ta 5 billion cigarettes fronl factory to
retailer via the jobber was retained at I I I Fifth Avenue. Such control was
necessary not only to ]{eep the factories operating at a relatively full and
steady pace, but also to nlaintain the quality of the product, for in the
days before cellophane wrapping cigarettes quicl{ly becanle dry and bitter. AlI orders received by a branch office were telegraphed to New York.
Managers there decided which factory would process the order, usually
sending it to the one nearest to the customer. Snlall "nlixed orders," that
is, those for small nunlbers of different typ~s and brands, were filled from
a large central "depot" in New York. European orders were distributed
fronl a similar depot in London. Nornlally, however, the central office
sent orders directly to a factory. Orders, "especially those coming fronl
fetail dealers and made in the fornl of drop shipments" (those left at the
local train stat;ons for custonlcrs), were "sent from a single place to avoid
unnecessary delay and expense."1'3 Therefore the factories had attached to
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them assembling and distribution depots where their products and those
of other factories were gathered for shipment. With its daily reports from
the factories and the depots and its daily statements of "sales by brands by
towns," the N ew York headquarters kept a continuous check on the flow
of cigarettes and the other tobacco products from the factory to the retailers throughout the country and the world. 14
The auditing department's major responsibility was to control costs
rather than to control flows. According to Duke's biographer, that department's accounts "were in such detail that each brand showed cost per unit,
running into five decimal points, of every item entering into its manufacture-tobacco, wrapping of package, casing or sweetening material,
shipping cases, down to the straps and nails. Labor in cutting tobacco, operating machines, putting goods in cases, and handling them after they
were packed was recorded, carried out to the last decinlal, even if it was
.00035 per thou~and."15 Comparisons between costs of different factories
and within the same factory for a different time period were used by middIe managers to evaluate the performance of the different factories and
their plant managers and to decide where brands and products could be
most cheaply produced.
The Tobacco Company's cost sheets in the 1890S becanle as sophisticated as those of Andrew Carnegie. In addition to detailed data on prime
costs (labor and raw materiaIs used in manufacturing), "cost records" reported advertising and selling costS. 16 Selling costs included salaries and
expenses of salesmen and of their office managers. On the other hand, as
late as 1915 the company had not yet applied the new techniques of
standard casting to the determination of overhead costs. "General & administrative costs" were little more than a percentage of total cost prorated between the selling and manufacturing, but not the leaf departments.
In this category, "from 50 to 75 percent," the Bureau of Corporations report noted, was allocated to selling. Stilliess attention appears to have been
paid to accounting for depreciation and obsolescence. The American
Tobacco Company continued to use the railroad type of renewal accounting that allocated major repairs and replacements to the operating
accounts.
Even so the nliddle managers at I I I Fifth were by the late 1890S carrying out their tasks of administrative coordination and evaluation in a most
effective manner. The prices of cigarettes declined during the decade,
and profits remained impressively high. According to Bureau of Corporation's investigators, wholesale priees fell from 1893 (American Tobacco's
accounts were first consolidated in 1892) until 1899 in aIl its markets from
an average of $3.02 a thousand to $2.01 (in 1900 it rose to $2.16).17 In the
same period costs dropped from $1.74 per thousand to $.89 (in 1900 they
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rose to $1.00 per thousand.) In the words of the report: "The proportion
of the profits to the net priee less tax from 1893 to 19 00 ranged from 42.4
percent to 55.7 percent." Duke expected these profits, made possible, in
part at least, by the high, steady throughput and stock-turn, to provide
him with the basic financial resources he needed to expand the company's
activities at home and abroad.
Although the middle managers and their staffs at An1erican Tobacco
became numerous enough to fill a large New York office building, top
management remained tiny. It was little more than Duke, his brother
Benjamin, and their long-time associate, George Watt. The heads of the
other companies who had joined the 1890 merger had less and less to say
about the affairs of the consolidation.
For Dul{e the function of top management was strategie. By 1892 he
had formulated a straightforward strategy of growth. The organization
he had created and the profits it produced were to be used to conquer the
rest of the tobacco industry. In the 1890S pipe tobacco, plug or chewing
tobacco, snuff, and cigars still commanded much larger markets than cigarettes. Dul{e's plan was first to acquire factories making these other
products. Then by driving priees down and spending heavily for advertising he expected to bring the leading producers into his orbite Once he had
convinced the firms to merge with him, he would consolidate their production facilities and centralize their administration. American Tobacco
Company's sales and leaf departments could then take over the marketing
of finished products and the purchasing of the leaf and other materials.
The resulting high-volume throughput would increase productivity, decrease costs, and enlarge profits.
These plans, enthusiastically endorsed by senior managers, were
strongly opposed by the other owners. 18 The major stockholders besides
the Dul{es were the owners of the companies that had merged with
Dul{e's firm to become American Tobacco in 1890. They, particularly
W. H. Butler and Lewis Gintner, saw no reason ta sacrifice current dividends in order to expand the existing organization.
DuI{e first won the fight with his board. He then moved forward to
carry out his plans using his economic power with ruthless determination.
By 1898, with the formation of the Continental Tobacco Company,
capitalized at $75 million, and then with the merger of that company with
Liggett & Myers in the next year, Duke was close to his goal. He controlled over 60 percent of the smol{ing and chewing tobacco business.
The formation of the Atlantic Snuff Company in 1898 and in 1900 the
larger American Snuff Company, capitalized at $35 million, gave him an
even greater dominance in that industry.
This campaign was, however, more expensive than Duke anticipated.
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Many of the tobacco manufacturers vigorously resisted his attack. Cigarette profits were not enough to cover the costs. For the first time Duke
had to look to the capital markets for funds. In 1895 the company's comnlon stock was listed on the New York Stock Exchange.1!l Early in 1898
Duke allied himself with Oliver H. Payne, one of Rockefeller's early associates. Later that same year when Duke acquired a rival combination
headed by leading New York financiers, he took several of these men
onto the board of the American Tobacco Company as weIl as on that of
the new Continental Tobacco Company.20 They included Thomas
Fortune Ryan, William C. Whitney, Anthony N. Brady, and P. A. B.
Widener, aIl of whom had made their fortunes in street railways. With
Payne, they became Duke's close financial allies. These investors, however, never became involved or took an active interest in the day-to-day
operations of the American Tobacco Company.
Duke's enlarged empire was soon being managed out of I I I Fifth
Avenue. The leaf department at this time expanded its facilities into the
Burley tobacco-growing regions of Tennessee and Kentucky. Of the
merged firms only R. J. Reynolds continued to have its own purchasing
department. This was because its basic brand of navy sweet plug used a
special Ieaf. The sales department at 1 1 1 Fifth Avenue set up separate
offices for pIug, smoking, and snuff, but American's depot and reporting
systems were used to coordinate and control flows of the acquired businesses. The manufacturing department instituted, where possible, continuous-process automatic packing and Iabeling machinery. And of course
the aud~ting department extended its sway over the recently incorporated
propertles.
Once these new businesses had been integrated into American's structure, Duke continued to expand his enterprise on two fronts. One was to
enlarge his companies' overseas trade, especially in products other than
cigarettes. The other was to move into the cigar business, the only do!"
mestic American tobacco trade not under the dominance of the American
Tobacco Company.
In the first he was successful. 21 He began by frontally attacI{ing his foremost competitor, the British firm of W. D. & H. o. Wills which had been
the first European manufacturer to adopt the Bonsacl{ machine. Duke
entered Wills's home market by purchasing Ogden's Ltd. for over $5 nlillion. Wills countered by carrying out a merger of thirteen British tobacco
producers to form the Imperial Tobacco Company.
Afrer sorne sharp but brief skirmishes Imperial and American made a
deal. Duke sold Odgen's to Imperial. The two firms then formed the
British-American Tobacco Company in which American held two-thirds
and Imperial one-third of the $5.2 million worth of stock issued. In addi-
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tion American Tobacco received 14 percent of Imperial's ordinary shares
fronl the sale of Odgen's. This transaction made it the largest stockholder
in Imperial, second only to Wills. American and Imperial then gave
British-American the world markets. Imperial would continue to sell only
in the United Kingdom and American only in the United States and its
dependencies. Duke became chairman of the board of British-American,
and until he retired as chairman in 192 3 concentrated most of his time on
enlarging British-American's trade.
These legal and financial arrangements had only a small impact on dayto-day operations. The same men in the same offices and factories continued to purchase leaf, process it, ship it, and sell the American-made cigarettes in Foreign markets. As world demand grew British factories came
ta supply a larger share of production. The new company intensified
efforts to replace independent sales jobbers or agents with salaried managers. When coordinating flow from distant factories became difficult,
these managers often set up local ones. Thus in China where BritishAmerican Tobacco had created an extensive distributing network, the
company soon had its own factories. Before 1914 it was using locally
grown bright leaf tobacco whose seed it had imported from North Carolina. Despite the legal changes instituted by the Supreme Court's antitrust
decision against American Tobacco in 191 l, British-American Tobacco
remained until the 1920S more of an American than a British owned and
managed enterprise and so the worldwide tobacco business stayed more
in American than in British hands.
If overseas expansion was a continuing success, the move into the cigar
business proved to be a costly failure. As Richard Tennant, the most carefuI student of the modern American tobacco industry points out: "The
struggle for the cigar industry was the one case in which the Trust's
methods met with complete defeat."22 Despite the strongest of marketing
efforts, including the creation of an expensive nationwide retailing organization (United Cigar Stores Company with nearly 400 retail stores),
and despite the most destructive of price wars, American Tobacco never
obtained more than 14 percent of the nation's cigar trade.
Duke's mistake was his failure to appreciate fully that the American
Tobacco Company could use little of its existing organization to make and
sell cigars. The processes of both production and distribution were different. Plug, smoking tobacco, and snuff ail used high-volume continuous
processes of manufacturing and packaging. Their leaf came from the same
areas in southeastern United States, and they were soId to much the same
markets and through much the same jobbers as cigarettes. Cigars, on the
other hand, were produced by skilled workmen in small batches. Their
leaf came from Cuba, Puerto Rico, and scattered areas in the northeastern
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United States. It was cured quite differently from other types of tobacco.
Finally, cigars traditionally had been sold by their makers in smalliots to
retailers. Like wines the many different brands had distinctive tastes and
flavors. Each appealed to a different type of customer. Cigars were not a
product that could be mass produced and mass distributed, nor could the
raw materials be purchased in bulk. Since these processes did not lend
themselves to high-volume throughput, administrative coordination did
not reduce costs and so raise barriers to entry. Neither massive advertising
nor effective organization could bring the dominance of a single firm in
the cigar business.
The experience of the American Tobacco Company provides several
important lessons for understanding the rise and function of the large entrepreneurial enterprise. First, the massive output nlade possible by application of continuous-process machinery to manufacturing caused and
indeed almost forced the creation of a worldwide, integrated organization.
The resulting managerial hierarchy permitted its creator to dominate first
the cigarette and then the rest of the tobacco industry, except for cigars.
The founder fully realized the importance of his organization. According
to his biographer, he always considered that his major task was to find and
bring forward competent managers. 23
The middle managers housed in the central office building at 1 1 1 Fifth
Avenue formed the core of this integrated enterprise. These salaried executives supervised, evaluated, and coordinated the functional activities
under their command and coordinated the work of their departments with
others. They made possible a continuing, high-volume throughput from
the buying of the Ieaf to the uitimate consumers. Where the processes of
production and distribution permitted snch high-volnme flows, this typè
of organization was the key to success and dominance; but where, as in the
case of cigars, the p.rocesses did not, such an organization provided no
special advantages.
The experience of American Tobacco was repeated in the same decade,
the 1 880s, by other pioneer enterprises that used comparable methods of
production to make comparable Iow-priced packaged products. The
makers of matches, breakfast cereaIs and other grain products, canned
soups, milk, pickles and other foods, soap, .and photographic film (aIl the
foregoing were semiperishable except matches) built similar organizations.
So too, in the 1890s, did Coca Cola, Wrigley's chewing gum, and Fleishnlann's yeast. These firms had extensive buying departments, global sales
organizations, and manufacturing concentrated in a few large plants.
Middle managers at their main offices played much the same role as that at
American Tobacco. In aIl cases top management continued to be the
domain of the founder, his close associates, and their descendants. Like
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the Dukes they concentrated on discouraging competition and expanding
their own output by a fuller and more effective use of their existing managers and facilities.

Ar1J10ur: 111anaging the prod'uction and distribution
of perishable products
The experience of the first large integrated enterprises in the meatpacking industries differed frolll that of the American Tobacco Company
in two significant ways. First, because the pacl{ers' products were perishable, the fIow from the purchasing of the cattle to the sale to the consumer
had to be even more carefully coordinated and controlled. With the refrigeration techniques of the day, beef was chilled, not frozen, and had
to be consumed within three to four weeks of its butchering. This need
led to an even heavier investment in capital equipment, particularly storage and transportation facilities, and required an even larger manageriai
organization than did the maintenance of high-volume flows in cigarettes
and other packaged products.
Second, in meat packing, severai large integrated organizations were
formed almost simultaneously. One enterprise did not become a leader
before the others. So the industry became oligopolistic rather than monopolistic. In the dozen or so years after 188 l, when Swift began to build
a national branch-house distributing networl{, six integrated pacl{ers
dominated the trade-two giants, Armour and Swift, and four smaller
firms, Hammond, Morris, Cùdahy, and Schwartzchild & Sulzberger. 24
The first four aIl had their central offices in Chicago and had cOlllpleted
their network of branch houses, refrigerator cars, packing plants, and
buying units by the mid-I880s. The Cudahy Brothers, former Armour
associates, hegan in 1887 a new enterprise based in Omaha; in the early
I890S Schwartzchild & Sulzberger, a New York firm in the l{osher trade,
decided to have its own supplies and purchased a packing plant in Kansas
City. It then built a national network of branch houses and obtained a
fIeet of refrigerated cars. By the early twentieth century these six firms
(Hammond had hecome the nucleus of the National Packing Company)
provided from 60 to over 90 percent of the dressed meat sold in the large
eastern cities and 95 percent of American beef exports. They also handled
a large share of the nation's pork, lamb, and other animal products.25
The capitalization of "the Big Six" indicates their comparative size.
Swift, the largest at the heginning of the ce~tury, had a stock issue of
$35. 0 million; Armour followed with $27.5 million; National (a combination in 19°3 of Hammond and several smaillocai firms) had $ 1 5.0 million;
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Cudahy $7.0; Morris $6.0; and Schwartzchild & Sulzberger $5. 0 million. 26
By 1903 Armour was slaughtering 7.3 million animaIs a year, and Swift
8.0 million. 27 By 1917 Armour had surpassed Swift in volume and assets.
AlI these companies were directed through large, centralized, functionally departmentalized offices. Swift's Chicago headquarters employed a
clerical force of over a thousand. 28 Armour's was much the same size.
The organization chart of Armour & Company (figure 8) illustrates the
size, complexity, and sophistication of the managerial hierarchy operating
that vast integrated enterprise. 29 The chart is for 1907, but Armour's organization had changed little during the previous ten to twelve years.
At Armour the manufacturing departments employed more men and
managers than did those at American T obacco and other producers of
packaged goods. In meat packing the technology was less mechanized
than in processing other products of the farm. The high volume of fIow
generated by the organization of a national sales and distribution network
Ied to highly specialized subdivision of labor in the processes of slaughtering and dressing. As the Bureau of Corporations explained after a detailed investigation in 1904, the disassembling of a single-- steer involved
1 57 men who kilIed, dismembered, stored, and loaded the meat and whose
work was divided into no less than seventy-eight distinct processes.30
This extreme subdivision of labor appeared only after a carefully designed
administrative arrangement permitted an unprecedented high and steady
movement of cattle through the packing plants. Without the replacement
of market coordination by administrative coordination there would have
been far Iess subdivision of labor in the meat packing trades.
The plant superintendents of Armour's six great packing plants-at
Chicago, St. Louis, Omaha, Kansas City, Sioux City, and Fort Worthsent daily reports of the slaughtering completed for that day and that
planned for the next. They worked closely with the managers from the
purchasing division, the sales departments, the transportation department,
and the by-products departments, in order ta maintain a steady fIow of
meat through the enterprise.31 On the basis of orders received from the
branch houses, the plant superintendent contacted the purchasing managers in his area. These included the manager in charge of local stockyard
buying and the district manager in charge of buying cattle, hogs, and sheep
directly from farmers. Normally the neighboring stockyard supplied
close to 90 percent of the plant superintendent's needs. Each of the purchasing executives had assistant managers for buying the three different
types of animals-cattle, sheep, and pigs. As in the case of American T 0bacco, Armour also had housed at its central office a purchasing division
that bought in volume and at discount a wide variety of supplies used by
aIl depanments within the company.
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Again, as in the case of Anlerican Tobacco Company, the sales organization was the largest (in terms of the numbers of managers) of the functional departments. It was organized into two large subunits and a small
one. One of the large departments distributed beef and the other hog
products. Each also handled "offal" (liver, hearts, tongue, brains, and the
lil{e). At Armour, the third and much smaIler sales organization distributed what were known as "laboratory by-products," such as pepsin,
elixer of enzymes, pancreatin, and extract of red-bone marrow.
AlI three divisions marketed their products through Armour's nationwide branch house organization, which by 1900 nunlbered 200 houses. At
that time Swift was operating 193, Morris 77, Cudahy 57, and Schwartzchild & Sulzberger 44 comparable units. 32 The branch houses, in addition
to receiving and storing fresh meat and distributing it to local butchers
and other retailers, tool{ orders and arranged for local advertising. Its
accountants handled billing and the transfer of funds back to Chicago.
Armour and other packers supplemented their branch house networI{s
with "peddler car routes," or "car lines" as they came to be called. These
marketing units sold and distributed meat directly from refrigerator cars
in hamlets and villages along the railroad lines in rural areas.
Both Armour and Swift had enough branch houses and car lines to
group them under sorne twenty-five district superintendents, and so employed a level of middle managers between the operating units and the
Chicago headquarters. The managers in these regional offices supervised
the performance of the branches in their territories, coordinated the work
of the salesmen soliciting the retailers, and reviewed the advertising of the
local branches. They also made direct sales to a small number of independent commission wholesalers. The branch house network, the most significant innovation of the industry's leading innovator, Gustavus Swift,
re~ained the most vital component in these giant food-processing enterprIses.
The criticai task of coordinating the flow of fresh, very perishable meat
was handled at the selling departments' headquarters. In coordinating and
controlling this flow Armour and the other packers relied heavily on cost
and other statistical figures provided at the packing plants by their accounting division. The nature of and reason for such contrais was weIl
expressed in the Bureau of Corporations report published in 1905:
On account of their perishability the handIing of fresh meat is a pecuIiarly
delicate business. The packer aims to get as high a price as possible, but he must sell
the entire product before it spoils. Differences in quality of animaIs and of their
products are sa great that the closest supervision of the central office is necessary
ta enforce the exercise of skill and sound judgment on the part of the agents who
buy stock and the agents who sell meats. With this object, those branches of the

394 ]

Management and Growth of Modern Industrial Enterprise

Figure 8. Organization chart of Armour & Company, 1907
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selling and accounting department of the packing companies which have charge of
the purchasing, killing, dressing, and selling of fresh meats are organized in a most
extensive and thorough manner. The central office is in constant telegraphic correspondence with the distributing houses with a view to adjusting the supply of
nleat and the priees as nearly as possible to the demand.33

Such administrative coordination was carried out in the following way.
Chicago headquarrers assigned each branch house and car line a packing
plant as their supplier. The managers of each of these distributing units
telegraphed their orders daily to their supplying plant, with aIl orders
going through the central Chicago office. If the supplying plant was short,
Chicago would fiii orders from another plant. If that supplier had surpluses, Chicago allocated such surpluses to branch houses or car lines other
than its designated receivers. Even after the beef had left the packing
house, its distribution was carefuIly administered. As the Bureau of Corporations report noted: "The head offices are in constant telegraphic
communication with the branch houses and commission agents during the
progress of the sale of each carIoad of beef, obtaining information and
giving advice."34 Not surprisingly, Armour and Swift had expenditures of
$200,000 a year for telegraphic service, a large proportion of which came
from seIling dressed beef. As in the case of railroads a generation earlier,
the managers at headquarters were soon employing the data used in coordinating flows to evaluate managerial performance. "The long and
elaborate account sales [sic] which the branch house managers and commission agents send in for each car of beef," Bureau investigators reported,
"must be carefully checked by the company, not merely to verify the.accuracy of the entries, but also for the purpose of criticizing the soundness
of the judgment of the branch house manager in his method of disposing
of the beef." To collect, collate, and distribute such data, Armour's accounting department set up its branch house and purchasing sections as
early as 1889.
The basic figure'used in coordinating, supervising, and evaluating the
work of the managers as weIl as in setting prices and regulating flows was
what the packers called "dressed" (or sometimes "test" or "red") costs.
For each "bunch" of cattle killed, the packing plant recorded the live
weight and price paid, labor costs, overhead costs, and the weight and
quality of the meat, hides, and fat. 35 These data provided the unit cost for
processing or "dressing" that parcel of cattle. The addition of freight
charges and overhead gave the "dressed" cost at the branch house. These
"dressed" costs were then compared at each market with average sales
priees. The resulting margins between costs and sales priees, telegraphed
to Chicago headquarters and the paeking plants, beeame a guide to purchasing in the stoekyards. If margins dropped, purchasing and slaughtering slowed. If they increased, so did cattle buying and plant output.
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Such data, which provided the packers with essential control over
fiows, gave them an accurate picture of their prime eosts but little more.
Overhead, administrative, and selling costs appear to have been little more
than rough estimates. Selling eosts, for exarnple, were sirnply a fiat pereentage of sales-"the more cornrnon rate being 5 percent."'36 Nor did the
pacl{ers have a clear view of their assets. They, like American Tobacco,
used the current railroad practices of renewal accounting. They eharged
"to operating expenses, not merely minor ,repairs, but also from time to
time large outlays for reconstruction and improvements."
This concentration on prime costs and the use of renewal accounting
meant that the pacl{ers had little information on the rate of return they received on invested capital. They did not try to allocate costs ta different
parts of their businesses and had no way of knowing accurately the profits
of their different lines. The Bureau of Corporations admitted that it was
"impossible" for their investigators or the companies '~to calculate with
any approach ta accuracy the percentage of return which the large western packers are able to secure on the capital invested in the beef branch of
their business." In the packing business the best test of managerial performance continued to be the ability to maintain reasonable margins and
ta move the goods as quickly as possible. It was not based on the managers'
ability ta maintain and expand a predetermined rate of return on investment.
The packers differed from other large processors of agricultural
products in that they owned and operated much more extensive transportation facilities and exploited more fully these facilities and their processing capacity. Their transportation departments were, in fact, among the
largest transportation enterprises in the world. By 1903 Armour's transportation department owned and operated 13,600 refrigerated cars (of
which 1,650 were for carrying fruit) and Swift 5,900. The total owned
by the Big Six was over 25,000.37 At an estimated cost of $ 1 ,000 a car, this
represented a substantial investment. By 1903 Armour's department was
operating over 300 million car-miles a year.
Headed by a gene~al manager, the transportation department was divided into two divisions.'38 One maintained and serviced the fieet of refrigerated cars and the icing stations throughout the country. The other,
the traffic department, was responsible for scheduling the cars needed to
carry the fiow of livestock into the plant and the massive movement of
dressed and processed meat from the plant to the retailers. In carrying
out their task, the managers worked closely with those in the sales, purchasing, and manufacturing departrnents.
Because the company owned its own rail cars, it was able to schedule
flows more precisely and with more certainty than if it had to depend on
the trafl1c departments of railroads to supply them. Therefore, although

398 ]

Management and G~owth of Modern Industrial Enterprise

the packers had been forced originally to build their own cars because of
the railroads' refusaI to do so, they soon found their control of such fa,eilities invaluable adjuncts to their business. It was for this same reasonto assure a more certain coordination of Hows of raw nlaterials and finished goods-that Standard Oil and its smaller competitors had before
19°°, and a number of chemicaI, glass and sorne other food conlpanies had
by 1910, come to own and schedule their own Heets of railroad cars.
The heavy investment in transporting, distributing, processing, and
purchasing facilities proved to be a powerful goad to expansion. The
process of growth for the purpose of using existing faeilities more intensively was more evolutionary at Armour and the other large packers
than it was at American Tobacco. Even before 1890 the packers had begun to extend their sales organization overseas, using their own refrigerated ships and setting up depots in nlajor seaports.:{n However, although
they had salaried sales and distribution managers abroad, they did not set
up a branch office network conlparable to those in the United States until
the first decade of the twentieth century. In order to make fuller use of
their production facilities, they quicl{ly began to process pork, lamb, and
other meat products. 40 Almost at once they became leaders in the canned
meat industry where small firms had already pioneered, particularly Wilson and Company (which Iater joined Schwartzchild & Sulzberger) and
Libby, McNeil and Libby (which later became associated with Swift).
Then Armour and the others began to use their canning facilities for
packing salmon, sardines, tuna, evaporated milk, and vegetables. AlI such
canned products were sold through the branch-house disrributing
organlzatlon.
The company set up separate organizations to distribute and market
products that could not be sold through their existing marketing facilities.
At Armour the largest of these operations was the fertilizer division,
where a general manager supervising sixteen plants had his own sales, production, and accounting departments. 41 He thus had aIl the facilities
necessary to operate an autonomous business of his own. Indeed, it was
the success of such integrated divisions at Armour and Swift that caused
many small fertilizer companies to merge in the 1890S and then to build
comparable administrative structures. Other by-products with a snlaller
volume of production and sales, such as glue, soap, oleo oil, stearin, and
other products derived from animal fat, were grouped under the general
manager of the by-products department. The marketing men in this department were responsible for coordinating the flow. But precisely because these units did not have large marketing organizations for their own
specifie products, they had difficulty competing with large integrated enterprises such as Procter & GambIe and American Cotton Oil.
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At Armour and its major competitors the desire to make as full use of
the facilities in distribution as those in production led to further growth
of the firm. The packers began to use refrigerated cars and storage rooms
at the branch houses to distribute other perishable products snch as butter,
eggs, poultry, and fruit. But in order to obtain these products, they had to
create new purchasing units. Soon, the company had built, as it had in the
fertilizer business, a separate autonomous enterprise to obtain, sell, and
coordinate the .f1ow of these perishable items from the farmer to the retailer. This produce departnlent had its own large buying division with a
nunlber of refrigerated warehouses which purchased, stored, and assembled its product lines. Its traffic division with offices next ta those of
the larger transportation department allocated cars; while its sales organization, which used the company's branch-house facilities, handled its own
advertising and delivery to retailers, and generated its own daily market
orders and buying estinlates.
In these ways, then, the pressure to keep the existing facilities fully used
caused the managers at Armour and other packers to push the enterprise
into obtaining additional facilities. Such expansion, in turn, required the
creation of ne\v, autononlOUS managerial suborganizations ta evaluate,
coordinate, and plan the activities of these units. This process of growth
becanle an increasingly common one during the twentieth century for the
large integrated industrial el1terprises in the United States.
During the 1 890s, the meat packers had created as complex an organizational structure as those earlier developed by railroad systenls. Yet their
top managenlent paid little attention to systematic long-term planning
and investment decisions. One reason was that such decisions continued
to be made by a small number of top executives who spent nearly aIl thèir
time in day-to-day activities.
WeIl into the t\ventieth century the Arnl0urs, Swifts, Morrises, and
Cudahys continued to manage as weIl as to own their massive enterprises.
Except for the Swifts the founders or their families still held nearly aIl the
stock of their respective c0111panies. 42 Swift was the exception, because
the S\vift brothers had used stocl{ to obtain branch houses. They paid
\vholesalers who joined them with shares of Swift & Company. But even
the Swift family continued to hoId a controlling blocl{ of stock in their
company.
As owner-nlanagers these entrepreneurs paid little attention to strategic
planning and the long-term allocation of resources. In 19°7 J. Ogden
Armour's daily routine was still totally taken up by reading operational
reports and issuing orders to buying, processing, and selling departments. 43
AIl department heads reported directly to him. In this work he had little
or no staff assistance. The only specialized nonoperating officer he con-
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sulted was the head of the legal department-an office formally established only in 1897. The senior executives therefore had little time for
such things as strategic planning.
Another reason Armour or another of the packers did not plan a strategie campaign of conquest similar to Duke's was that in their industry no
single firm had acquired a dominant position. The leaders had built their
integrated organizations almost simuitaneously. Each realized that he had
little chance of driving out the others, except at excessive cost. So Iike the
railroads they decided to cooperate rather than to compete in arder ta
keep their expensive facilities full and running steadily.
As in transportation, cooperation resulted first in informaI and then
formaI pools. The formaI cartel operated from 1893 to 1902, with the exception of one year, 1897. Its object was ta keep the meat moving from
the yards ta the retailers as smoothly and evenly as possible and at an acceptable margin between cast and price. It was operated in a personal
manner. The president and the heads ,of the beef departments met every
Tuesday in Chicago to decide the coming week's allocations based on
costs, output, sales, and margins as reported daily by their accounting departments. 44 In these decisions Swift and Armour took the lead.
After such pooling became clearly illegal, the packers considered merger as an alternative. In April 1902, a month before the government filed
a formai suit under the Sherman Act against the Northern Securities Company, the packers began negotiations ta merge their enterprises into a
giant holding company. The investment banking house of Kuhn, Loeb
agreed to finance a $500 million merger to be known as the National
Packing Company.45 After its promoters had opened negotiations with
sorne local companies, the plan fell through. Kuhn, Loeb backed down.
One reason was financial. The merger movenlent by 19°2 had pretty weIl
run its course. The market for such a volume of securities was clearly
limited. The other was legal. If the government won its case against the
Northern Securities Company, the proposed holding company would he
particularly vulnerable.
The packers then modified their plans. A National Packing Company
was formed, but on a much smaller scale. Made up of Hammond and four
small firms, it became an operating rather than a holding company, with
its stock owned by Swift, Armour, and Morris. The personnel and activities of the smaller firms were consolidated into the Hammond operating
organization. Its three owners used National's headquarters as a central
post to disseminate information on "dressed" costs, closing prices, and
margins. In pricing and output Cudahy and Schwartzchild & Sulzberger
began to follow National's lead, even though they had no formai connection with it.
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By 1910, however, the packers decided they no longer needed National
Packing. They were quite willing to disband it at the request of the Justice Department without making a court case, even though they had survived an earlier antitrust action. By then they had learned to operate in
the domestic market without such formaI arrangements. They knew
eaeh other's eurrent costs, and they knew the cnrrent demand and available supplies and adjusted their flows aceordingly. They had the information available and the technique perfeeted to do without collusion what
they had previously done through formaI cooperation. The smaller eompanies now followed the priee leadership of Armour and Swift. The
packers eontinued to eompete by providing regular, prompt delivery
and by advertising rather than by priee. And they continued to grow by
eoncentrating on using their manufacturing and distribution facilities
more intensively and by enlarging their overseas markets. In other words,
during the first decade of the twentieth century the packers learned to
cornpete and grow in the modern oligopolistic manner.
In that decade the owner-managers of Armour and Swift were becoming, like Duke at American T obacco, more concerned with foreign than
domestic business. After 1900 the domestic demand had become so large
that the packers no longer had supplies to meet the growing foreign demand. The two packers responded by opening new sources for supplies
in South America. During that decade they obtained packing plants in
Argentina, Uruguay, and Brazil to process for the European markets. 46
At the same time they acquired the necessary transportation facilities and
quickly enlarged branch-house networks in Europe. The largest share of
the packers' resource allocation in the years preceding W orid War 1 went
to building the same type of integrated network to coordinate the flow of
meat from the Argentine Pampas to the European cities that they had
fashioned two decades earlier in the United States to connect the western
plains with the eastern seaboard.
The experience of the packers paraileled that of brewers who competed in the national market, United Fruit, and other processors and shippers of perishable products. The meat packers' story has a wider significanee however. It tells much about the competition between and the
growth of vertically integrated enterprises that came into being in order
to coordinate high-volume flows from the raw materiais suppliers to the
ultimate consumers. For such firms priee leadership without formaI collusion became the standard practice. Profits resulted from continued cost
cutting, improved administrative coordination, greater use of existing
facilities, and expansion overseas. Such growth into new products and
ne\v markets often required the building of new suborganizations to coordinate the flow of goods.
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Even before the First W orld War this pattern of competition and
growth had appeared in oil, chemical, rubber, glass, fabricated metals,
and paper industries, where the nature of the processes of production and
distribution made vertical integration and administrative coordination
profitable. Whether the new large enterprises integrated after mergers or
whether they expanded through internai growth, they maintained their
donlinance by means of efficient administrative coordination. Like the
packers, they purchased and operated their own fleets of tank cars, ships,
and other transportation facilities. They developed a fuilline of products
for their major market, energetically developed by-products, and set up
newoffices to supervise the flow of these goods to new markets. By W orld
War 1 nearly aIl had laboratories to improve and develop new and existing
products, as weIl as processes. They, too, expanded overseas. At home
and abroad they came to compete in the modern oligopolistic manner, by
nleans of product improvement, product differentiation, service, and improved coordination, rather than by price.
For example, in the oil industry Standard Oil was the price leader before the dismemberment of 1911. After that date, the industry's historians
point out, the largest of the former Standard Oil companies, particularly
those of New Jers~y and New York, "continued to play a leading role in
the determination of prices in their respective marketing territories."47
They rarely resorted to price wars, which the courts had come to define
as "predarory pracrices." And where they led, Texaco, Gulf, Pure, Tidewater, and many others followed. Instead of competing for a share of the
market on price, the companies advertised their brands of products with
catchy slogans and improved the facilities and services at the growing
number of retail gasoline stations which these companies came to own or
to franchise. Since the 1880s Standard and the other oil companies had,
like the packers, built large by-products trades. And from the beginning
of the industry, Standard and its competitors operated in global markets.

Singer and McCorJllick: 111aking and'111arketing 111achinery
The histories of American Tobacco and Armour illustrate the methods
of organization, the processes of growth, and the ways of competition for
enterprises that grew by integrating high-volume production with national and global mass markets. In such enterprises the marketing organization had the responsibility for maintaining and coordinating transportation, storage, distribution, and sale of goods to a number of widely
scattered customers. The experience of Singer Sewing Machine and
McCormick Harvester, on the other hand, illustrates organization,
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growth, and competition in the other type of integrated enterprise-that
which depended on its marketing organization to supply specialized
services of demonstration, installation, after-sales service and repair, and
consumer credit. These enterprises included not only other makers of
sewing machines and agricultural equipment but also producers of office
equipment, elevators, boilers, pumps, printing presses, electrical' equipnlent, and other standardized heavy machinery. In setting up their marl{eting organizations, a few machinery makers followed Singer's example by
building a networl{ of retail stores. Many more imitated the McCormicI{
Harvester scheme of depending on retail franchised dealers whose activities were coordinated and supervised by the company's sales force.
The place to begin the review of the operations and growth of Singer
and McCornlick is with the reorganizations of their sales departments in
the late 18705.48 Before these reorganizations, both companies relied on
independent distributors as they expanded their output (see Chapter 9).
At Singer, however, Edward Clark had for sorne time been patiently
replacing these agents with salaried employees whenever he found men
competent for the task. After he became president in 1876 he and his vice
president, George Ross McKenzie, determined ta speed up and complete
the slow transformation of Singer's marketing network.
ClarI{ outlined the final plan for the reorganization in a circular that
went out to aIl regional offices in November 1878.49 The sales department
was to operate on three leveIs. At the lowest level were the retail branch
offices. Their managers reported ta a regional sales office, usuaIly designed
a "general agency." The middle managers in these offices in turn were
responsible to one of three headquarters, one in the United States and two
in Europe.
For Clark the retai! branch office remained the core of Singer's marketing and distributing network. The branch manager's saIaried staff incIuded
at a minimum a general salesman, an instructor, a mechanic, and a bookkeeper. Clark believed that the smallest area covered by a branch office,
or "depot" as they became known later, would serve an area with a population of at Ieast 5,000. He hoped to blanket the world \vith such offices.
The primary task of the branch office manager and his staff was to
supervise the worl{ of the canvassers who sold machines, collected payments, and arranged ta have customers' nlachines serviced. These canvassers each received a small weekly salary and commissions of 15 percent
on sales and 10 percent on aIl collections. If the branch office territory was
geographically large, small subunits or depots were often set up. The
branch manager and his staff assigned the canvassers territories, gave them
instructions, and advised and assisted them in their work. It was the canvasser on whom Clark relied to maintain and expand Singer's market.
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At the next level of management the salaried "general agent" in the
regional office was key man. He had a sizable staff to assist him in monitoring the performance of the branch managers serving under him and
in assisting them in carrying out their functions. The regional manager
was also responsible for the recruiting and training of new managers and
for assuring a steady flow of machines from the factories to the branches
and of cash flow from the branches to the main office. His office included
a shipping clerk, collector, machinist, lease account clerk, bills receivable
clerk, and chief clerk or auditor. In addition a "traveler" helped to keep
the manager in close personal touch with the branch managers. In 1879
McKenzie added a "second man" to each of the Foreign agencies "so that
neither sickness, death, nor any other circumstances may interfere with
the smooth working of the business to any great extent."50
The establishment of such an organizational structure on a global scale
would, McKenzie believed, give the company a maximum coverage by its
sales force and provided for "entire control of our men, perfect knowledge of their work, and the power to so direct them that each knows his
work, and does it without loss of time or interference." The managerial
force wouId become an "organized, and responsible army, instead of a
confused and unmanageabIe mob." This plan, McKenzie and Clark felt
sure, wouId make the sale of machinery more systematic and effective and
collections more regular and certain. Besides assuring a continuing flow
of cash, the structure permitted a firmer control over inventory and a
more certain delivery of products to the retailing units. Such coordination
was essential in preventing the major cause for loss of sales, the failure of
the retaiIer to have the machines in stock or to deIiver them at an agreedupon time. 51 Finally, the new arrangements provided a detailed flow of
information into the central office about market and general business
conditions throughout the world.
The reorganization at Singer was unhurried. In proposing the schenle
Clark urged the "agents to use their judgnlent in working GRADUALLY into
the new organization."52 The location and performance of each branch
office were carefully reviewed. Sorne were closed, others were consolidated. New ones were established as soon as competent men could he
trained. To control the network more effectively, McKenzie had headquar~ers send out, first abroad, and then in the United States, a force of
traveling auditors to provide a direct check on aIl the business transactions
of each branch. These accountants not only reviewed regularly and
systematically the accounts of the branch offices but also reported on any
new and useful procedures developed by a local unit in arder to transmit
them to others. This was to assure, McKenzie wrote, "a certain uniformity
... in the ways of doing business in a most advantageous manner."5'3
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The careful attention Clark and McKenzie gave to this reorganization
assured their company's dominance abroad as weIl as at home. Grover &
Bal{er, by not building up a large sales force of its own, had already gone
under in the depression of the 1870s. Wheeler & Wilson responded ta
Singer's initiative by completing its own general agency and branch-office
network. Challenged by Singer's success, it moved precipitously, failing
to give careful attention to the selection of personnel, the development of
procedures, and other organizational matters. The senior executives at
Singer were fully aware of their competitor's error. "1 am certain," the
head of Singer's British office wrote to Clark, "the W & W wililose by
these operations this year more than [, 50,000. This business cannot he
made in this slap bang style."54 He was right. Wheeler & Wilson never
developed an organization as effective as Singer's. And in markets unprotected by tariffs and patents, organization remained the l{ey to competitive
success. Singer soon had a near monopoly of world markets. In 1906 it
ahsorbed Wheeler & Wilson.
By the first decade of the twentieth century the company's branch
offices in the United States had grown from 200 to 1,700, operating under
six regional offices. 55 As the number of branches grew, the boundaries of
the regions (the general agencies) remained much the same, but were
themselves subdivided into eighty-two district offices. Thus, at Singer the
sales force had by 1900 two levels of middle management. Abroad, where
the growth was comparable, the basic organization perfected in the early
1880s remained much the same. In the 1880s the New York office through
its "export agency" supervised the agencies in Latin America, Canada, and
the Far East. The Hamburg office had the responsibility for sales in northern and central Europe; while London was responsible for Great Britain
and the rest of the world. 56 Then in 1894 New Yorl{ tooI{ over from
London the activities it had supervised outside the United Kingdom.
Manufacturing remained concentrated in large plants. Those at Elizabethport, New Jersey, and Kilbowie, Scotland, were by far the largest
sewing machine factories in the world. Each had the major responsibility
for purchasing its supplies and raw materials. Each maintained close
contact with the marketing territories assigned to receive its products.
The pattern was repeated when Singer moved into the Russian market
after 1897 and set up a third major factory there. 57
The essence of Singer's economic power thus lay in i:ts organization.
That managerial hierarchy recruited, trained, and carefully supervised
the çanvasser-collector; provided long-term consumer credit; assured
continuing servicing of the machines sold; and, finally, permitted a smooth
and reliable distribution of the 20,000 to 25,000 machines shipped each
week to aIl parts of the world. It was the underlying reason why Singer
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was able to maintain and expand world markets for low-priced sewing
machines.
Sorne machinery enterprises such as National Cash Register dominated
their businesses by setting up comparable networks of branch retail units
administered by regional offices. Most machinery makers, however, decided such a retailing network was too expensive to build and too difficult
to staff. They preferred, as did the McCormick Harvesting Machine
Company, to use franchised dealers who operated their own retail businesses, usually selling the machines on commission. The manufacturers
soon found that such dealers were rarely effective unless they were backed
up by a well-organized and disciplined sales department.
When Cyrus McCormick began to reorganize his sales force in the late
I870s, his machines still reached many local dealers through independent
distributors. The Chicago office had little control over these distributors
and had little information about the work of their salaried "general
agents." In 1876, for example, the company did not even have a list of the
names of the dealers used by their own agents. ~y 188 l, however, the
independent distributing agencies had been replaced by company managers in the midwestern and plains states, and the central office had
achieved a much tighter control over these regional offices. 58 By 1885 this
was true for newer agencies in other parts of the nation.
During the I880s the regional or general agency became the central
unit in McCormick's sales organization. By the 1 890S the salaried general
agent normally supervised and evaluated the work of ten to fifteen district
managers who maintained direct contact with the dealers in their assigned
territory. The regionai executive was aIso assisted by four functional man..
agers for service, trafl1c, collections, and accounts. The machinists in the
servicing office were responsible for assembling the machines, which were
sent "broken down" from the factory, and for their maintenance once
they had been purchased. The traffic managers worked closely with the
transportation department at the Chicago central office, where control of
shipments became increasingly centralized. By the I890S a new central
office department, the arder and shipping department, had been given the
task of receiving orders, seeing that they were properly filled, and arranging for their shipment. 59 The fourth regional executive, the collection
manager, kept an eye on bills receivable and on maintaining a continuous
flow of payments back ta Chicago. The usual payment terms were onethird in the first faii after the purchase, one-third the following faH, and
the Iast third after the third harvest. An interest charge of between 6 and
8 percent was added on the second and third payments. Unlike Singer,
McCormick kept collections completely separate from sales. They were
either done directly from the collection managers office or by local mer-
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chants and banks on commission. A carefully worI{ed-out collections
policy assured McCormick, as it did Singer, receipts of cash that flowed
in with the same clock-like precision as that of Marshall Field and other
mass marketers. These were the ways, then, that the general agents
nl0nitored the marI{eting of the product and coordinated the movement
of machines to customers and flows of cash back from them.
In the early 1890s, as competition intensified with the development of
the binder, McCormick and other harvester conlpanies expanded their
regional offices in arder to maintain sales. They hired canvassers to assist
the dealers in selling, to make sales of their own, and to nlaintain ties with
customers. 60 By 1900 the McCormicl{ Company enlployed 2,000 canvassers worl{ing for a salary of $50 to $70 a month. 61 The franched dealers,
then totaling over 12,000, continued to be paid by commission.
At the turn of the century McCormick's impressive sales network included sixty-five regional offices in the United States and six in Canada.
The company's overseas marketing organization was still small, however.
The agricultural implement firms began to sell abroad extensively only
after the coming of hard times in 1893 reduced den1and at home. 62 At first
they relied, as they had done earlier at home, on large independent distributors. But by the late 1890S they were beginning to learn that such
independents failed to push the sales of their products or to provide satisfactory after-sales service or credit arrangements. In areas where volume
of sales permitted, they set up general agencies similar to those in the
United States. By 1901 McCormicl{ still sold through distributors who
purchased machines outright in Latin America, Africa, New Zealand, and
parts of Europe. But in Australia and the major grain-growing areas of
Europe, the company already had by 1901 eight general agencies of its
own, each with canvassers, machinists, and accountants. These differed
from those in the United States only in that the franchised retailers purchased the machines outright, rather than on commission. This had been
the practice of the independent distributors and one that the dealers were
willing to continue.
As was the case in nearly aIl of the new large machinery companies,
the reorganized and enlarged sales force encouraged expansion of output
in the decade of the 1 880s. McCormicks annuai production rose from
20,000 to 55,000 annually between 1880 and 1884. This increase in turn
Ied to the expansion of the purchasing office and to the buying of sawmills
and rimber tracts. 6'3 As a result there were almost as many middle managers
at McCormick's Chicago central office building in the I890S as at the
headquarters of American Tobacco, Armour, Swift, and Singer Sewing
Machine. The central offices included the domesric and Foreign sales
departments, two production departments-one for machines, the other
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for twine-and the purchasing, collection, transportation, and order and
shipping departments. An "experimental department," housed in the
reaper works, concentrated on improving methods of production and the
quality of a product.
The accounting departqtent remained relatively small and concerned
itself largely with auditing the accounts of the sales and manufacturing
units. McCormick appears to have had a smaller auditing division than
Singer. The accounting unit generated detailed and accurate figures on
prime costs, but paid relatively little attention to selling costs, and stilliess
to the detailed allocation of overhead costs. Nor did the company, as the
Bureau of Corporation investigators discovered, carefully evaluate assets
or determine depreciation. 64 It apparently used the same type of renewal
accounting as the railroads and other early large industrials.
Like the other early integrated enterprises, top management at both
McCormick and Singer enterprises remained small and persona!. At McCormick Harvester~ where the McCormick farnily held aIl the stock, the
senior executives throughout the nineteenth century were Cyrus McCormick, his son Cyrus, and the heads of the manufacturing and sales
departments. 65 At Singer, where descendants of Clark and Singer controlled the stock, the top group included the president, vice president,
and company secretary.66 In both these machinery companies the top
managers concentrated almost wholly on day-to-day activities. Plants
were enlarged and, in Singer's case, occasionally new ones set up, but only
when a clear demand existed for increased output. With the exception of
Clark's building of the sales network, these managers did almost no longrun planning.
The basic difference between top management decisions at McCormick
and Singer resulted from the nature of their competition. Whereas Singer,
like American Tobacco, dominated its industry, McCormick, like Armour, had one large competitor, Deering, and several small ones. 67 After
the 1880s the competition in the harvester business came to be through
product improvement as weIl as aggressive marketing. Competition in the
design of the machines led to a series of innovations, including the wire
self-binder, the twine binder, the "push type" harvester, and the "header"
harvester. Demonstrations, harvesting contests between competing makes,
advertising, credit terms, and persistent salesmanship aIl played a part.
Pricing was only one tactic in making sales,68 and when used, priee cutting
resulted primarily in the reduction of dealer's commissions. Because competition involved much more than pricing, attempts at cartelization failed
and mergers were slow in coming. This was even true when William
Deering wanted to seIl out and when the McCormicks· were tiring of
competition. Significantly, the initiative for the first successful merger in
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the harvester industry in 1902 came from Judge Elbert Gary, chairnlan of
the board of Morgan-financed United States Steel Corporation, and not
from the harvester manufacturers. Gary had nlade his proposaI because he
feared plans of McCormick and Oeering to integrate bacI{ward by building their own roiliog mills meant the loss of major customers. 69
The merger of McCormick, Deering, and three smaller firms, completed in the suml1}~r of 1902, created an effective horizontal combination.
The new International Harvester Conlpany controlled close to 85 percent
of the American harvester and reaper marl{et. Like the organizers of other
combinations of the period, the promoters of International Harvester
quickly learned that horizontal combination was not a profitable strategy.
Ouring the fifteen months after merger the company earned less than
70
1 percent on its net assets.
In January 19°4 the directors centralized administration under Cyrus McCormiclc They failed, however, ta unify
the activities of the constituent companies. Finally, in 1906, at the insistence of George W. Perl{ins, the Morgan partner who was chairman of
the Harvester board, the managers and facilities of the other companies
were consolidated into the core organization of the oid i\l1cCormicI{ firme
Once administration had been fully centralized, International Harvester began to develop a full line of agriculture products-plows, harrows, seeders, spreaders, and the Iike-to utilize more fully the company's
facilities. After 1906 the company aIso began to expand its overseas
operation. Producers of these other types of agricultural implements soon
responded to International Harvester's moves. John Oeere, Moline Plow,
J. 1. Case, Advance-Rumely, and others began to make and seII harvesters
and reapers and expanded their overseas activities. 71
By 1917 a number of large vertically integrated, full-line agricultural
machinery makers were competing for the same markets in the United
States and abroad. As in comparable industries, the larger companiesInternational Harvester and John Oeere-became the priee leaders. These
firms continued to contest for their share of the marI{et by advertising,
after-sales service, credit, and aggressive canvassing. They also competed
by improving their products-the coming of the gasoline engine hastened
such product innovation-and by speeding up the processes of production. AlI enlarged their experimentation or research departments. They
concentrated much more on foreign markets than they did before 1900.
For example, by 1911 InteJ;national Harvester was operating plants in
Canada, Sweden, France, Germany, and Russia. 72 In Russia it was developing a fully integrated operation comparable to that of Singer. By that
year, Mira Wilkins notes, 40 percent of the International Harvester business and even a higher portion of its net earnings came from foreign sales.
The patterns of growth and competition in the agricultural machinery
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industry were fully defined weIl before W orld War 1. The same firms
continued to dominate their industry for the rest of the century. They
continued to grow by internai expansion and, as did meat packers, by
diversifying ~nto markets that made use of their existing facilities and
management. Their organizations and their methods ~f competition differed from those of the pacl{ers and the cigarette companies because they
produced durable rather than perishable or semiperishable goods; because
their products were far more costIy and compIex; and because both the
product and the processes of production lent themselves to continuing
technological innovation. The marketing and distribution of such goods
required the creation of a disciplined, trained force of salaried employees
to mal{e the sales, to provide continuing servicing, to handle the long-term
credit arrangements, and to coordinate flows of goods to the customers
and of cash to the central office. Their production required close attention
to improving- the techniques of mass production through the fabricating
and assembling of interchangeable parts.
The manufacturers of heavier but relatively standardized machinesgenerators, motors, streetcars, subway systems, telephonic transmitting
equipment, elevators, pumps, boilers, steam engines, printing presses,
radiators, shoe machinery, and the like-operated under comparable conditions. The difference was that their processes and products were technologically even more complexe The installation and maintenance of their
products were tasks which often only the manufacturer had the necessary
skills to handle. Moreover, the makers of the products usually knew more
about their potential uses, their standards of performance, and their operating requirements than did the customer. Such machinery was expensive.
Paynlents required long-term arrangements tailored to the customer's
needs. So competition in these industries was even less on the basis of priee
than it was in the light machinery trades.
,
In these industries, product itnprovement and innovation became an)
even more powerful competitive weapon, far more effective than advertising or canvassing. Such product development called for the closest
cooperation between the engineers who designed the product and the
managers who were responsible for its manufacture. As Harold C. Passer,
the historian of the electrical manufacturers, has written about marketing
at General Electric and Westinghouse in the 1890s: "The competition in
reality was between the engineering staffs of the two companies. If the
engineers of one company were able to design a motor that met the customers' wants better than the second company's motor, the engineers
of the second company had to improve their motor or run the risk of
losing their market."73 The sales force provided the engineers with information on the customer's specific' wants and the types of performance
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they expected from a machine. The engineers in turn had to he in constant
conversation with the managers of the production department if the
factory was to have the equipment to manufacture the product desired.
In such industries coordination meant more than maintaining a highvolume of flow of goods through the processes of production and distribution. It meant coordination between customers with technologically
complex requirements and manufacturers with even more complex producing equipment. The flow of ideas as weIl as goods had to be coordinated.

The beginnings of 111iddle l11anage1Jlent in Al11erican industry
The pioneering enterprises described above were among the first of
many entrepreneurial enterprises to build giant, global business empires.
The operations of these integrated companies required the hiring of
dozens and in time hundreds of lower and middle managers. The tasks of
the managers on the lower level who had charge of the operating units did
not differ greatly from those of men who owned and managed a single
independent factory or commercial office. But the tasks of the middle
managers were entirely new. Middle managers had to pioneer in the ways
of modern administrative coordination.
The new middle managers did more than devise ways to coordinate the
high-volume flow from suppliers of raw materials to consumers. They
invented and perfected ways to expand markets and to speed up the
processes of production and distribution. Those at American Tobacco,
Armour, and other mass producers of low-priced packaged products
perfected techniques of product differentiation through advertising and
brand names that had been initially developed by mass marketers, advertising agencies, and patent medicine mal{ers. The middle managers at
Singer were the first to systematize personal selling by means of door-todoor canvassing; those at McCormick among the first to have franchised
dealers using comp~rable methods. Both companies innovated in installment buying and other techniques of consumer credit. They devised ways
to assure collection and set policies on repossession when the customer
failed to keep up his payments. And they were the first to work out ways
of providing after-sales service and repaire Whereas they pioneered in the
marketing of light machinery, the middle managers at General Electric,
Westinghouse, and the heavy-machinery makers did 'the same thing for
heavier producer's goods.
In addition, the middle managers created new and faster channels of
distribution. They set up strategically placed warehouses, perfected the
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use of mixed and dropped shipments, and devised new types of accounting
and statistical contraIs. They developed techniques ta purchase, store, and
move huge stocks of raw and semifinished materiais. In order to maintain
a more certain flow of goods, they often operated Heets of railroad cars
and transportation equipment.
The middle managers played a comparable role in production. Those
in the tobacco and packing companies improved continuous-process machinery and methods, while the heads of manufacturing departments of
the sewing machine, typewriter, and other light machinery companies
were leaders in perfecting methods in mass production through the fabrication and assembling of interchangeable parts. The latter borrowed from
and contributed to the achievements of Frederick W. Taylor and the
other practitioners of scientific or systematic management. Not only did
these middle managers help to perfect new complex machines and the
modern form of factory organization, they aiso adopted, much more
quickly than did American Tobacco, Armour, and other producers of
packaged consumer goods, the new techniques of factory cost accounting.
By reshaping the processes of production and distribution the middle
managers helped to assure the dominance of their enterprises. They increased output and reduced costs by using more intensively the resources
under their conlmand. The lower unit cost in manufacturing and distribution and the trained and experienced sales force created a continuing,
sturdy barrier to the entry of smaller firms.
The desire to maintain and expand the use of their facilities brought
growth. One reason American Tobacco moved into smoking, plug, and
other tobacco was to assure a steady and growing use of its purchasing
(Ieaf) and marketing organization. This was also why International Harvester and other agricultural implement firms developed their full lines.
At Armour the decision to exploit by-products of the packing process led
to the creation of new marketing organizations, and the decision ta use its
distribution facilities more fully led to the building of new buying networks. At Armour, integrated suborganizations began to evolve to coordinate flows to the different product markets.
Expansion overseas, for much the same reason, was by W orld War 1
having the same results. Increased demand created by the expansion of a
sales force overseas led to the building of factories abroad. Often this
was the result of transportation costs or local tariffs and other restrictions
on imported goods. As often, however, the construction of new factories
resulted from the need to assure effective administrative coordination of
flows of goods to the customer. For example, of the thirty-seven American companies listed by Mira Wilkins as having two or more factories in
Europe by W orld War l, twenty-three had built plants in Britain, where
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there was no tariff and where the transportation costs from American
plants were the lowest. 74 After factories had been built the imperatives
of coordination and costs often led to obtaining supplies locally. Thus by
1914 integrated suborganizations were appearing to serve large regional
overseas markets.
Middle managers also determined methods of competition. Oligopolistic
competition among the new, modern, multiunit integrated enterprises had
little resemblance to the more traditional competition between single-unit
manufacturers who bought and sold through, middlemen. To the latter
the priee paid for materials and received for their goods remained an
important consideration. For the new industrial corporations pricing was
only one of many ways of competing. When more than one large integrated enterprise dominated an industry, competition between them was
carried on at every stage of the processes of production and distribution.
Such competition was most obvious in marl{eting and distribution. There
it occurred in advertising, in the training and supervision of salesmen, in
maintaining prompt deliveries, in credit terms, and in providing satisfactory after-sales service. It also occurred in production. There improved
machinery and plants increased productivity and 50 lowered costs, improvenlents in products attracted and kept customers, and improved
statistical and accounting controls further increased productivity. In
addition, competition took place in purchasing. The ability to buy in
quantity to close specifications, to be aware of changing sources of supplies, and to schedule flows to avoid unnecessary ·stockpiling aIl affected
the quality and the cost of the final product.
Competition between these enterprises was, therefore, ultimately between their managers and organizations. The success of a firm depended
primarily on the caliber of its managerial hierarchy. Snch quality in turn
reflected the ability of the top executives to select and evaluate their
middle managers, to coordinate their work, and to plan and allocate
resources for the enterprises as a whole.
It was precisely here that the administration of these early large integrated enterprises was weak. Coordination of the flow of materials
through the enterprise was not tied to a carefully calculated estimate of
demande It was achieved largely by personal cooperation between the
heads of functional departments and their staffs. Evaluation and review
of departmental performance was rareIy systematic. The growth of the
enterprise was only occasionalIy planned with an eye to long-term changes
in suppIy, demand, and technological innovation. Growth came rather as
a response to short-term needs and opportunities as perceived by different
sets of middle managers.
One reason for this weakness was that owners still managed. The
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number of top managers remained few, and those few rarely had the time
or inclination for objective evaluation and long-range planning. Highvolume cash flow had permitted these enterprises to he self-financed.
The McCormicks and the Deerings, the Singers and the Clarks, the Procters and the Gambles, the Crowthers and the Stuarts, the Armours and
the Swifts, the Pabsts and the Busches, the Dorrances and the Bordens, the
Heinzes, Pillsburys, Eastmans, Candlers, Wrigleys, and the entrepreneurs who built Remington Typewriter and National Cash Register,
Burroughs Adding Machine and Otis Elevator, aIl owned the companies
they managed. Others such as Duke of American Tobacco and Barber of
Diamond Match continued to have a controlling share of the stock in
their companies after they had expanded by merger or acquisition.
These entrepreneurs and their families continued to look on their enterprises much as the owner-managers of traditional enterprises did. Where
family members were no longer the chief executive or in other top management positions, close associates who had been personally selected by
~he family usually occupied these posts. The owner-managers prided
themselves on their knowledge of a business they had done so much to
build. They continued to he absorhed in the details of day-to-day operation. They personally reviewed the departmental reports and the statistical
data. They had little or no staff to collect information and to provide
expert advice. They promoted, hired, and fired their subordinates as
often on personal whim as objective analysis.
Long-term planning was also highly persona!. In building their business
empires Duke, Swift, Armour, Clark, and the McCormicks were impressive, even brilliant business strategists. But their moves were personal
responses to new needs and opportunities. They did not plan systematically for the continuing growth of the enterprise. They rarely adopted
formaI capital appropriation procedures, rarely asked for budgets. In the
more routine expansion of existing operations and facilities they responded
to ad hoc requests of middle managers. These they normally approved. As
owners-and very wealthy ones at thar-they saw little reason ta veto
such plans for expansion. On the contrary, as owners they had much to
gain. What could be a better investment than to plow back profits in
arder ta mal{e existing resources still more lucrative? For these reasons,
the enterprises that pioneered in the ways of middle management did very
little to develop methods of top management. That contribution was
made by the managerial enterprises that grew out of the early industrywide mergers. .
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Top Management:
FunctÎon and Structure
The 'Il1anagerial enterprise
The practices and procedures of modern top management had their
beginnings in the industrial enterprises formed by merger rather than
those that built extended marl{eting and purchasing organizations. The
process of merger brought nlore persons, with more varied backgrounds,
into top management. In the new consolidations a family or single group
of associates rareIy heId aIl the voting stoclc It was scattered among the
owners of the constituent companies and the financiers and promoters
who had assisted in the merger. It became even more widely held after
the company soId stock to finance the reorganization and consolidation of
facilities. After merger the initial administrative problems were more
complex than those in the companies that grew by internaI expansion.
The facilities of the constituent conlpanies had to he reshaped and their
administration centralized. Moreover, a merger, the reorganization that
followed it, and then the carrying out of the process of vertical integration
aIl required continued planning.
'
The shift in strategy from horizontal combination to vertical integration first brought the managerial enterprise to American industry. In
the terminology of this study a managerial firm differs from an entrepreneurial one in that full-time salaried executives dominate top as weIl as
middle management. The owners no longer administer the enterprise.
The experienced manufacturers, who helped to carry the merger and
who, normally with the advice of one or two financiers, rationalized the
facilities of a new consolidation, became the core of its top management.
Although they were still large stocI{holders, they rarely controlled the
company as did the owners of entrepreneurial firms. Moreover, they hired
and promoted managers with Iittle or no stocI{ ownership in the company
4 15
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to head the new functional departments and the central staff offices.
In carrying out the reorganization after the merger, these top managers
hegan to define their specifie tasks. The centralizing of administration
caused them to institute uniform accounting and statistical controis. In
hiring and allocating managerial personnel they began to thinl{ more
systematically about evaluating managerial performance. And because the
reorganization of production and the building of a sales and huying network created numerous and often conflicting claims for capital expenditures, these senior executives ,vere increasingly forced to pay close
attention to the systematic long-term allocation of capital and personnel.
The methods fashioned during the process of consolidation and integration-and sometimes the process took years-were further refined as the
company began to grow and to compete oligopolistically with other large
integrated enterprises.
Once administrative centralization and vertical integration had been
achieved, the separation of management and ovvnership widened. The
scattered owners of the widely held stocl{ had little opportunity to tal{e
part in management decisions at any Ievel; and only a few managers
continued to be holders of large blocks of voring stock. Top management
in these enterprises, therefore, was more like that of the railroads than
that of the industrials that grew by internaI expansion.
,There were, however, significant differences between the top management of the new industrial consolidations, and that of the large railroad
systems. Although investment bankers and other financiers were active in
the merger movement, they played a Jess influential role in the aifairs of
the new industrials than they did on 'the railroads. For one thing, many
experienced manufacturers who had owned and operated the firms entering the merger ofren stayed on the board and continued to have an
influence on top management decisions. For another, the capital requirements of the industrials were smaller than those of\the railroads. In nlost
cases, too, the consolidations were able to generate a higher rerurn than
railroads. Because they had less continuing need for outside funds, fewer
financiers came on their boards, and those that did rarely had the poweralbeit a veto power-that they had on the railroads. In only a few cases
where particularly heavy outside financing was required did financiers
outnumber managers on the boards of industrials, and such cases became
Jess and Jess Frequent.
Four important consolidations-Standard Oil, General Electric, United
States Rubber, and Du Pont-provide detailed case studies of the largest
companies in oil, heavy machinery, rubber, and chenlicals, four of the
nation's most significant industrial groups. They represent differing ways
in which the mergers and the shifts in strategy from horizontal combina-
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tion to vertical integration were carried out and the differing types of
offices and practices that resulted.
At Standard Oil the creation of a central headquarters came in an
evolutionary, ad hoc manner. Irs managers paid little attention to organizational problems. For this reason, possibly, their plan of operating
through subsidiaries that were coordinated by committees had only a few
imitators. This was true even though theirs was the first and the best
known of the modern consolidations. At General Electric, on the other
hand, both managers and financiers paid close attention to administrative
needs. The managers were aware of the advantages of organizational
precision. And the financiers, who there played as important a role as they
did in any major industrial merger, advocated the adoption of many
administrative methods that had been developed on the railroads. The
resulting centralized, functionally departmentalized structure became the
basic organizational form used by modern American industrial enterprises.
United States Rubber and the E. I. Du Pont de Nemours Powder
Company provide comparable contrasts in an evolutionary and revolutionary restructuring of a consolidated enterprise and with it a major
American industry. In neither merger did outside financiers play an
important role. The rubber company was even slower than Standard Oil
in moving from horizontal combination to vertical integration and paid
even less attention to organizational matters, taking over twenty years to
build its central administration. Nevertheless, this evolutionary process
had by 1917 brought the United States Rubber Company organizational
structure close to that of the modern, multidivisional form of administration.
The Du Pont Company completed the administrative organization of
its merger in as many months as it took the United States Rubber Company years. In 19°3 three du Pont cousins consolidated their small enterprise with many other smalI, single-unit family firms. They then
completely reorganized the American explosives industry and, installed an
organizational structure that incorporated "the best practice" of the day.
The highly rational managers at Du Pont continued to perfect these
techniques, so that by 1910 that company was employing nearly aIl the
basic methods that are currently used in managing big business.
The history of these four mergers closely parallels that of most mergers
that occurred in American industry before World War 1. For sorne the
process was evolutionary; for others the new organization was huilt with
the same speed and care as at General Electric and Du Pont. By 1917,
however, the majority of mergers used an organizational structure similar
to that devised at those two innovating enterprises. A much smaller number of Ieading consolidations adopted structures similar to thase of Stan-
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dard Oil and United States Rubber. These four cases therefore can be
used as examples of many of the firms that became modern multiunit
enterprises by way of merger. They illustrate the merger process in the
late nineteenth and early twentieth centuries. They reveal how and why
the operating procedures of modern top management came into being.

Standard Oil Trust
The formation of the Standard Oil Trust on January 2, 1882, provided
the members of the powerful Standard Oil alliance with a central organization to supervise and coordinate the operations of their constituent
companies and to make investment decisions for the group as a whole.
Such central direction could not be achieved through a cartel, either
formaI or informaI. Members of the alliance, like those of any pool, cartel,
or trade association, couId do little more than set priee and production
schedules and make joint shipment and purchasing arrangements.
In setting up the trust, its creators expected the new central office to
administer a group of subsidiary companies. They did not intend to
eliminate legally the major companies and then to merge them into a single
operating enterprise~ Sorne smaller subsidiaries were amalgamated into the
larger existing ones or into the two new state-chartered companies,
Standard Oil of New York and Standard Oil of New Jersey. The functions of the trust were to coordinate, evaluate, and plan the activities of
operating subsidiaries, whose number grew as the trust moved into new
functions and new markets and obtained new sources of crude oil.
The largest processing subsidiaries were those that operated the three
great new refineries that together produced two-fifths of the world's
supply of kerosene. Standard Oil of New Jersey managed the Bayonne
refinery, Standard ail of Ohio the one in Cleveland, and Atlantic Refining the Philadelphia works. Subsidiaries operating the twenty or so
smaller refineries-many of which produced lubricants, paraffin, vaseline,
and other specializations-included Pratt, Devoe, Stone & Fleming,
Thompson & Bedford, as weIl as Standard of New York, aIl located in
the New York area. Camden Consolidated had refineries in Baltimore and
in Parkersburg, West, Virginia, and Central Refining and Acme had
refineries in western Pennsylvania and on the seaboard. 1 And from the
start the trust relied on the National Transit Company to supervise and
plan pipeline activities.
As the trust integrated forward, into marl{eting and backward into
crude oil production, it enlarged the number of its operating enterprises.
It set up new marketing companies, including Standard Oil of Kentucky,
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of Iowa, of Illinois, and of Minnesota, and Continental ail. It also obtained
control of the two largest wholesalers in the United States-the Waters,
Pierce and the Chess-Carley companies. 2 In the east the trust turned the
marketing functions over to existing refining companies-to Standard of
New York, of New Jersey, and of Ohio, and to Acme and Atlantic
Refining. Abroad the marketing and distribution came to be handled by
Anglo-American (a British corporation), American Petroleum (a Dutch
corporation), and Deutsch-Amerikanische Petroleum Gesellschaft and
sorne smaller national companies. Each of these subsidiaries was allocated
its own marketing territory. Then with t~e move into crude oil, Standard
ail formed several producing companies-Ohio ail, South Penn ail,
North Penn ail, Union ail, Forest ail, Midland ail, and sorne smailer
ones. 3
To supervise and coordinate the activities of these many functional
subsidiaries, the trust relied on committees consisting primarily of senior
executives from the larger of these enterprises. These committees, in turn,
had the advice and assistance of a permanent staff housed at the trust's
central office at 26 Broadway.4 This system of committees supported by
a central staff evolved to meet pressing and continuing needs. It was not
the result of any thought-out organizational plan.
The use of committees was a naturai way to coordinate the worl{ of
managers in different companies carrying out similar functions or activities. Even before the formation of the trust, members of the alliance had
representatives on an informaI committee on transportation, which reviewed and proposed changes in freight rates negotiated with the raiIroads.
Another early informaI committee helped to coordinate the shipping
and selling of kerosene in Europe. With the forlnation of the trust these
committees were formalized as the transportation and the export trade
committees. As the trust was being organized, its founders formed the
manufacturing committee to reorganize and then to supervise the refining
capacity. Then came the case and can committee and the cooperage committee to centralize purchasing and to assure uniform specification in the
trust's basic packaging materials. The lubricating oil committee appeared
in 1885 when the trust decided to centralize the sale of lubricants in New
York. Then, as it took on marl{eting activities, its top executives created in
1886 the domestic marketing committee. In 1889 with the move into crude
oil production came the production committee. 5
Members of these committees found that they required the services of
a permanent staff to provide essential information and to check on the
implementation of the committee's decisions. By 1886 there were eleven
staff departments with offices at 26 Broadway. Five dealt with sales. 6 Two
handled domestic trade, one for the east including Ohio and the other for
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the south and west. A third was responsible for foreign sales. The two
others were responsible for lubricants, again one for the west and one
for the east. Two other departments were concerned with packaging
materiais both at the refineries and, after 1886, at a growing number of
bulk stations. 7 Still another handled inspection and quality control. In
1886, before Standard began to produce its own crude oil, a "crude stock
department" assisted National Transit and the Joseph Seep Agency (the
company's purchasing organization) in the buying and shipping of crude
oil. The two remaining staff units were the auditing and legal departments.
Ail the staff offices provided information to the operating subsidiaries, the
top managers on the board of the trust, and coordinating committees.
Each of these functional committees normally consisted of the senior
staff executive for its function, together with a member of the trust's
board and the heads of two or three of the major subsidiaries involved in
the activity that the committee was to coordinate. In theory, their role
was advisory. The subsidiaries and the central board of trustees couId
reject their advice and decisions. In practice they rarely did. 8
From the start the most important of these committees was the one
responsible for the supervision and coordination of refining operations.
The manufacturing committee was expected, according to Ralph and
Muriel Hidy, "to assure a regular flow of petroleum through aIl plants of
the combination and to coordinate aIl ~anufacturing activiti~s with
changing supplies of crude and fluctuations in world-wide markets."9 In
this task it worked closely with the Seep purchasing agency. In addition
to the responsibility for coordinating product flow, the manufacturing
committee was given the authority "to consider aIl subjects relative to
construction" as weIl as manufacturing. That is, it became responsible for
reviewing proposed expenditures and for keeping an eye on the construction of new facilities and the repair of old ones, once proposais were
approved.
As Standard's marketing network and crude oil production expanded,
the domestic trade and the crude oil committees appeared to have acquired
comparable responsibilities. For pipelines the senior executives of National
Transit had the same duties. In this way, then, the functional committees
assisted by the staff departments reviewed basic proposais on the allocation of resources and coordinated flow from one basic function to the next.
The responsibility for overall management rested with an executive
committee of the nine-man board of trustees. As it worked out, that committee consisted of ail trustees who were at 26 Broadway on any given
day.lO From the start the trustees considered their tasks to be evaluating the
performance of the opera~ing units, selecting top managers, and making
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final decisions on long-term plans and allocation of resources to carry
them out.
In evaluating performance the trustees relied on accounting and statistical data provided by the operating units. AlI subsidiary companies were
expected to show a profit, with profit defined as a margin between sale
priee and costs. And in order to have comparable figures on costs, the
executive committee ordered, shortly after the formation of the trust,
the development of uniform accounting procedures to he used by ail
subsidiary companies. To assist its members in the evaluation of performance and aIso to help them keep an eye on output, fiows, and sales,
the committee also received a constant stream of reports from staff
departments. The crude stocl{ department provided a daily "crude oil
report" with statistical data on total production in the United States,
stocl{s in storage, Standard's total inventory, runs from tanl{s and wells,
deliveries, new purchases, and information on new wells. 11 The cooperage
department had its monthly "barreling and marketing reports" on shipment and sales. The several sales departments sent on information on
deliveries and sales, not only of Standard's products but also those of
competitors. In addition, the manufactnring committee forwarded
monthly cost and yield reports for each of the refineries.
The introduction of uniform accounting procedures, so central to
overail evaluation and control, proved, as historians of the enterprise point
out, a slow and sometimes painfnl process. In time, the trust did develop
accurate and detailed data on prime manufacturing costs but little on
sales, administrative, and other overhead costs. Until weil into the twentieth century, earnings, defined as the difference between incorne and
operating costs, continued to he the accepted standard for financial performance. Assets were written down in unsystematic, ad hoc ways. The
manner of computing depreciation varied from suhsidiary to subsidiary.
Efforts "to inaugurate a uniform method of depreciation" were only
beginning in 1905.12 In most cases snch write-downs were charged to the
subsidiary's profit and loss account. Even with these weal{nesses, the
trust's control systems were as effective as any used by industrial enterprises of that day. The members of its executive committee, coordinating
committees, and staff had more detailed l{nowledge of operating activities
than had the senior executives of entrepreneurial firms.
The executive committee carried out its central task of planning and
allocating- resources for future production and distribution more systematically than did the top managers of the entrepreneurial enterprises. The
committee had to approve aIl appropriations made by subsidiaries over
$5,000 and any salary changes for managers receiving more than $600 a
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year. These requests came from the manufacturing, sales, and other
committees or from the subsidiaries themselves. 13 Such procedures gave
the executive committee a regular and continuing review of the size and
nature of capital expenditures and the activities and performance of managers, particularly middle and top managers.
Nevertheless, in allocating resources and rewa,rding personnel, the
executive committee acted largely as a ratifying body. It rarely tooI{
the initiative and developed its own plans for capital expenditures. The
subsidiaries, conlmittees, staff departnlents, and executive committee itself
did not develop capital budgets, or apparently even operating budgets.
Nor did they define specific criteria for capital allocation, or forecast for
financial needs, or devise a rate of return expected from an investment.
No persan or unit made long-term analyses of changes in demand, supply,
and technology.
This lacl{ of systematic procedures in making appropriations does not
mean that the trustees and the heads of operating units did not have long,
often heated discussions over the allocation of funds. Nor does it mean
~hat as a ratifying body, the trustees did not have real power. It means
rather that long-term investments continued ta be determined primarily
by middle managers in response to immediate developments in changing
markets, sources of supply, and actions of competitors at home and abroad
rather than as a result of a long-term plan or strategy.14
The primary reason that the executive committee at Standard Oil, the
first of the great integrated industrial consolidations, failed to devise
systematic procedures for capital allocation and other top management
functions was that the trustees were tao busy handling other pressing
matters. As presidents or senior executives in subsidiary companies, they
had to concentrate on the day-to-day operating details of these enterprises. 15 At the same time, as members of functional coordinating committees at 26 Broadway, they had to become specialists in one or another
functional activity. Moreover, many of the key trustees becaine involved
in outside business activities. For example, Rockefeller himself in the I890S
purchased large areas in the Mesabi range, helped ta start the Colorado
Iron and Fuel Company, and obtained a financial interest in American
Linseed Oil and other industrials. Henry M. Flagler became increasingly
involved in railroads and Florida real estate, H. H. Rogers helped to
organize major copper and lead and mining companies, Oliver H. Payne
ass~sted in financing Duke's transformation of the tobacco industry, and
Edward T. Bedford became a leader in the corn products refining industry.16 Tao often these men at the top had little time, information, or even
inclination ta concentrate on Standard Oil's long-range situation. Moreover, the continuing high profits from their existing worldwide business
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lessened the pressures to systematize procedures for capital allocation or
for rccruiting senior nlanagers or to define more precisely the activities
handled by the subsidiaries, the central staff, and the trustees.
Nor, as time passed, did the trustees nlake any special effort to improve
rheir top management procedures or their company's overall operating
structure. Indeed, as the enterprise's activities expanded, its organization
becanle increasingly complex and even illogicaI. One reason was that the
trust was dissolved in 1893 after it was declared illegal by the Ohio Suprenle Court. The holding conlpany, the Standard ail Conlpany (New
Jersey), that legally tool{ its place was not fornled until 1899. 17 So for
scven years the consolidation had no legal superstructure. Such legal
nlaneuvers had little direct effect on administration. They meant only that
the executive conlmittee and the advisory coordinating committees met
informally rather than formally. Yet the lack of an overalllegal frameworl{ did discourage adnlinistrative reforme And as the consolidation
grew, subsidiaries became larger, nlore integrated, and nlore autononlOUS.
In the I890S Anglo-American ail, with its affiliate Imperial of Canada,
acquired control over the fJO\V of supplies in their regional areas. Then
after 1900 with the opening of new fields in the south and far \vést,
Standard of California and Standard of Louisiana developed sinlilar integratcd operations. lB As these subsidiaries became increasingly independent
of 26 Broadway, the manufacturing conlnlittee ceased to he responsible
for coordinating the fJow and making capital preparations for the refineries for the enterprise as a whole. It now did so only for subsidiaries
in the American northeast. As the committees and staff department beca~e larger, their functions became less clear. In the 1890s, as the Hidys
pOInt ont:
The staff at 26 Broadway, upon which aIl executives relied for aid, was an uncomnl0nIy hererogeneous mixture. The organization, having developed over time,
conrinued to reflect the nlelange of c0111panies based on historical precedent, personal predelictions, state corporation requirelnents, and tax laws. Even such an
orderly mind as that of S. C. T. Dodd [the enterprises's general counsel] did not
have a complete picture of it. In addition to direcrors, aIl the principal nlanufacturing companies and many of the lesser ones had sales agents at headquarters for
refined oil in domestic trade, for refined oil in export trade, for lubricating oil in the
\Vest, and for lubricating oil in the East and for export ... Similarly, other men and
units effected econonlies by perfornling a specialized function for several corporations . . . The staff departments were not aIl logically assigned ta ,the parent
conlpany ... Personal preference, historical evolution, and inertia undoubtedly aIl
conrribured to the seemingly haphazard arrangenlent.I 9

Not until the mid-I920S, over a decade afrer Standard Oil had been disnlembered by a Suprenle Court decision, were the operating nnits, the top
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executives, and the central staff structured in a systematic and rational
way.20 Even then, the massive reshaping of Standard's organizational structure came in an evolutionary, ad hoc manner.
From its very heginning, the central office at Standard Oil was much
larger than any of the entrepreneurial enterprises of its day. It had many
more top managers and a larger central staff. This was precisely hecause
these offices were created to coordinate, evaluate, and plan for the activities of many subsidiary companies. And the size of the central office, in
turn, increasingly required the employment of salaried managers. From
the start the central staff was made up of salaried personnel. Before the end
of the century, many of the top executives-that is, the trustees (who,
after 1899 were directors)-were salaried officiaIs who owned only a very
small amount of the securities of the trust or its subsidiaries. Alexander M.
McGregor, Thomas C. Bushnell, Frank Q. Barstow, James A. Moffet, A.
Cotten Bedford, Orville T. Waring, Lauren J. Drake, and Henry C.
Folger were aIl in this category.21 At the same time the large stockholders
-Oliver H. Payne, Henry M. Flagler'l Charles W. Harkness, and John D.
and William Rockefeller-were spending less and less time at 26 Broadway. In a period when nearly aIl American industrial enterprises were still
managed at the top in a personal or entrepreneurial way, Standard Oil was
rapidly hecoming run by salaried employees.
Standard Oil, first as a trust, later as a holding company, created the
administrative structure that came to he called the functional holding company forme The employment of suhsidiaries to carry out different economic functions and the use of committees and staff departments to coordinate and control the activities of these subsidiaries was a natural and
rational way to organize a giant integrated consolidation of many small
companies. And although this form was widely used in Europe, surprisingly few American companies followed Standard's example. 22 Two other
of the largest oil companies-Sinclair and Pan American-acquired similar structures. The United States Steel Corporation operated through
functional subsidiaries (and two or three integrated ones), although it
never developed a central staff and coordinating committee comparable
to that of Standard. Other companies with assets of $20 million or over
(see Appendix A), who were using the functional holding company structure fonn in 1917, were three other primary metals firms, three mining enterprises, New Jersey Zinc, and an agricultural company.
One reason the new consolidations failed to follow Standard Oil's lead
was that they had an even more obvious model, the railroad. During the
railroad expansion and reorganization of the 1880s and 1890s, systembuilders usually eliminated as legal and administrative entities .the companies brought into the system by consolidating them into a single, highly
1
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centralized, administrative structure. The new systems did not rely on
coordinating committees. They were administered through functional
departments, using the line and staff distinction to coordinate activities at
the several levels of management. The investment banl{ers and other
financiers who played such a critical raIe in the final legal and administrative reorganizations of these systems preferred this centralized structure
to the more decentralized one of large, self-contained regional divisions.
Even those early trusts that followed Standard üil's strategy of consolidation, rationalization, and integration lool{ed more to the railroads
than to their sister trust in setting up their administrative procedures. At
American Cotton Oil this could be expected, for railroad financiers played
a major role in financing the merger. There Charles Lanier, of the investment house of Winslow, Lanier & Company, became the chairman of the
board, and a junior member of the sam~ house, Edward D. Adams, became its president. They legally eliminated the constituent companies and
then transformed the holding company into an integrated, centralized,
functionally departmentalized operating company.2'3 By 1890 Adams had
organized departments at the company's central office at 29 Broadway for
domestic sales, foreign sales, purchasing, transportation, and three for
processing-the manufacturing, refining, and the cake and meal departments. To meet Iegal requirements, Adams did set up subsidiaries in the
southern states where the company operated over seventy crushing mills,
but these mills continued to be administered from 29 Broadway. In addition, in the 1890S the board expanded its chemicai laboratory, formed in
1887, into an independent research department. 24 Following railroad practice, the heads of the operating departments reported directly to the president, and the treasurer and the auditing department reported to the finance
committee.
At National Lead the adoption of this type of structure was less likely,
for there the influence of outside financiers was minimal and its president,
William P. Thompson, was a former Standard Oil executive. 25 Thompson
began with subsidiaries and coordinating committees, but soon set up a
centralized, functionally departmentalized structure. Like Adams, he
placed research and development under a separate central.department. For
sorne years he retained two formaI committees. One, the linseed, linseed
oil, and linseed cake committee, coordinated the flow of basic raw materials, which were not only used in the production of paint-its major
product-and other final products but also sold directly to wholesaiers
and retailers. The other, the committee on construction, repair, and manufacturing, became in time the company's capital appropriations committee.
In adopting this structure Thomp~on and his managers may have been
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influenced by the example of the new entrepreneurial enterprises as weIl
as the railroad, for by the late 1880s those firms were beginning to work
out their departmental structures. However, the experience of Singer,
McCormick, Armour, and Duke was little known outside of their own
companies, whereas nearly aIl American businessmen involved in promoting and carrying out mergers dealt with railroads and were aware of their
organization. In any case, National Lead, like American Cotton Oil,
found the railroad model more relevant to their needs than that of Standard Oil.

General Electric C011lpany
For several reasons the merger that created the General Electric Company was more important to the development of modern industrial management in the United States than were the early trusts. General Electric
was the first major consolidation of machinery-making companies and so
the first between already integrated enterprises. Its products and processes
were as technologically advanced and complex as any of that day. And at
General Electric outside finançiers played as large a role as they did in
any American industrial merger. For this reason the railroad influence
was particularly strong. The financiers were important because the electrical manufacturers were the first American industrialists not intimately
connected with railroads who found it necessary to go to the capital markets for funds in order to build their initial enterprise.
In the new electrical equipment industry, technological development
was much more complex, much more costly, and took more time to
achieve than in other industries. Unlike Duke, Crowther, Heinz, Eastman, Singer, or Rockefeller, these manufacturers were unable to exploit
the enormous output of a new continuous-process method which provided
almost immediately a high cash flow. Instead, Thomas A. Edison, Elihu
Thomson, and George Westinghouse had first to fashion an integrated
system of power-generating machinery, power stations, lamps, and powerusing machines before they could begin to sell their products in volume.
Moreover, once their systems were developed, these enterprises had to
help finance the construction of the central power stations that used their
products. This they did by taking stock in small, local power companies.
Such financing, in turn, forced them to go to Wall Street and State Street.
As early as 1878 Thomas Edison was getting help from Drexel, Morgan &
Company, then on its way to becoming the foremost investment house in
the nation; while Elihu Thomson saon had the backing of Frederick L.
Ames, Henry L. Higginson, and T. Jefferson Coolidge, Boston capitalists
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who were involved in the financing of railroads, the telegraph, and soon
the telephone. 26 George Westinghouse, who entered the field somewhat
later, in 1886, by developing an alternating current system, grew at a
smaller scale than his rivaIs. At first he attempted to seII his equipment
only for cash. By 1889, however, he had to obtain the support of Pittsburgh financiers. And in 1891 he asl{ed August Belmont & Company and
Lee, Higginson to refinance his company.27 The houses of Morgan, Belmont, and Lee, Higginson were, of course, intimately informed about the
administrative structures of railroad, telegraph, and telephone companies.
The General Electric Company, incorporated in November 1892, was
a merger of two of these three large electrical equipment manufacturers.
Both the Edison General Electric Company and the Thomson-Houston
Electric Company were themselves the result of mergers. Edison Electric,
formed in 1889, was a consolidation of the three manufacturing companies, a patent company owned by the Edison interests, and the Sprague
Electric Railway and Motor Company. The latter was a pioneer in the
manufacture of electric street railway equipment. Henry Villard, an
eminent railroad financier who had helped to finance sorne of Edison's
early developmental work, engineered the merger. 28 Villard had recently
returned to the United States after a three-year stay in Germany where he
had beconle closely associated with the powerful Deutsche Bank of Berlin
and with Siemens & Halske, the leading German electrical manufacturers
who were already beginning to sell in the American Inarket. He planned,
according to Edison's biographer, Matthew Josephson, to create a "world
cartel."29
After the merger, however, Villard concentrated on the new American
enterprise. He hegan to centralize the administration of its manufacturing
facilities and to build a nationwide sales organization. He had the new
company concentrate its machinery production at the large works at
Schenectady and the making of the lamps or light bulbs at Harrison, New
Jersey.:lO The working force of these two large factories soon totaled
close to 6,000. Young Samuel Insull, a Villard protégé, as second vice
president, created a sales force with seven regional offices, each headed by
a district manager who supervised and coordinated the work of the salesmen and engineers responsible for sales, contracts, installation, and continuing service and repaire Each reported to Insull, who had on his staff a
small "intelligence department." Then two years later Villard began negotiations for a merger with Thomson-Houston.
At that time Thomson-Houston, the largest company in the arc light
business and second only to Edison General Electric in assets and output,
had the most effective sales force in the industry.31 The company's president, Charles A. Coffin, had by 1886, four years after its founding, com-
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pleted a national network of sales offices. In that year Coffin began to
move into the production of other eIectrical products besides arc Iights,
including a complete incandescent system, a line of direct current motors,
railway motors, and alternating current generators and transformers. He
did so. both by internaI expansion and by the acquisition, largely through
exchange of stock, of four small companies.32 The sales department estabIished by Coffin to market these lines differed from Insull's at General
Electric in that it had at its Boston headquarters.a sales manager for each
major product. As Harold C. Passer has pointed out: "These sales managers were charged with the coordination of production and marketing
and the development of new markets for the products under their supervision. "33 Soon, too, there wer~ product managers in the branch offices.
Coffin's desire to broaden the company's product line caused him to
listen attentively to Villard's proposaI for a merger. Both had much the
same aime "Each company desired to expand the lines in which it was
weak and to begin the manufacture of those products which showed
promise."34 Patents created a major difficuIty. In street railways, Edison
General EIectric held one, set of patents and Thomson-Houston another.
This was aIso truc in lamp and arc light equipment.
As the negotiations progressed, J. Pierpont Morgan, whose firm was to
be responsibIe for financing the merger, decided that the Thomson-Houston personnel should manage the new consolidation. Although smaller in
capitalization and plant capacity, its executives had the greater administrative and marketing abilities. 35 Almost immediately after the formation
of General EIectric, Morgan asked Villard to resign and supported Coffin
for the presidency. With ViIlard's.depanure, Insullieft the company and
Edison dropped his interest in the electrical business. While three Boston
financiers on the Thomson-Houston board continued as directors of the
new General EIectric Company, the New York financiers, including
Morgan, Charles H. Coster (a Morgan partner and long treasurer of the
Edison Company) , Darius O. MiIIs, and others, dominated its board.
Coffin amalgamated the organizations of the two companies into a
single centralized structure. NearIy aIl of the twenty subsidiaries or "subcompanies" as Coffin caIIed them, were then liquidated.'36 In its broad outline the new structure followed the railroad model. A first vice president
was placed in charge of sales, a second vice president headed the financial
department, that is, the treasurer's office and the accounting, collections,
and credit departments.31 In a short time a third vice president took charge
of the manufacturing and engineering department. By 19°0 engineering,
or more precisely, product design, had become a separate department also
headed' by a vice president of its own.
With the formation of the manufacturing and engineering department,
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Coffin concentrated production at the three major works. Lamp production continued to be carried on in Harrison, New Jersey. Schenectady
manufactured heavy specialized machinery such as large generators,
motors, and turbines. The plant at Lynn turned out smaller mass-produced products including arc lights, small motors, and meters. Because
each works handled different lines, each took care of its own purchasing
and its o\vn scheduling of flows into the plants. For the same reason each
of t\VO larger worl{s had its own engineering offices and soon also its own
technical laborato.ries. The one at Schenectady was headed by a master mathenlatician, Charles P. Steinmetz, and that of Lynn by Elihu
Thomson.ss
The Thomson-Houston sales organization became the core of the new
sales department.:·m The branch offices of the two companies were combined. The central office, now at Schenectady, as weIl as the branch offices
continued to have managers for each product line. In 1 892 the product
departments included: railway, lighting, power equipment, and supplies
(such as fuse boxes, switches, sockets, which were sold to electricians and
contractors as weIl as utilities and nlanufacturers). A mining division was
added in 1895 and the railway one was divided into the tr~ction and the
railway division in 1908. In 1895 the company set up an international department to supervise Foreign sales carried out by subsidiaries in Britain,
France, Germany, and Canada. 40
Product nlanagers at the district offices and Foreign subsidiaries reported
to their superiors at headquarters. The heads of the product divisions at
Schenectady aIl had the same function of coordinating production with
distribution. For the heavy equipment and large motor departments, this
meant close coordination between the sales force and the engineers designing and the plant nlanagers processing the customers' orders. For the small
motors unit, it also meant close attention to coordination of product flow.
The voIunle was large at General Electric. By 1895 the company had over
10,000 customers and processed 1°4,000 separate orders. 41
At General Electric there were, as at Standard Oil, fornlaI committees,
but they played a very different role. 42 In both companies they were used
to improve communications between managers carrying out the same
functional activities. But at Standard Oil the committees were made up of
equals meeting to work out mutually beneficial policies and procedures for
their respective subsidiary companies, and those at General Electric consisted of subordinates meeting with their bosses. The manufacturing committee, chaired by its own vice president, included the plant managers,
heads of engineering departments at Lynn and Schenectady, and chiefs
of the laboratories. The sales committee, also chaired by its vice president,
consisted of the product managers, the manager for foreign sales, and the
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director of advertising. In 1903, after the formation of the central research laboratory, a comparable research advisory council was formed. 43
At their monthly meetings these committees covered a wide variety of
topics. At sales the members considered pricing, competitors' activities,
Inarket conditions, customers' needs and concerns, and the processing of
major orders. In addition, the committee gave final approval to aIl sales
contracts over $5,000 but under $25,000. The manufacturing committee
reviewed the regular factory reports on costs, inventory, and output. Its
members discussed product standardization, standardization of nlachinery,
selection of plants for processing new produc~s, and procedures for determining factory costs. In developing the last, the committee probably
paid close attention to the work of Frederick W. Taylor and other practitioners of scientific management who were then developing new cost
and control procedures bas~d largely on predetermined or "standard"
costIng.
ln addition to the monthly committee meetings, the manufacturing and
sales departments also had annual and later semiannual meetings in New
y ork or Schenectady of aIl the departmental managers, from the field as
weIl as fronl the central office. These two- or three-day conferences, with
their carefully planned agendas, provided a more personal way to maintain
communication between the growing ranks of the firm's middle managers who specialized in a single function. Such channels were, in turn,
supplemented by a flow of circular letters and bulletins emanating from
headquarters and an even greater torrent of statistics, reports, and letters
moving from the field to Schenectady.
ln this way, then, the new top managers at General Electric structured
the organization of the functional departments 50 as to assure effective
communication and control throughout the organization. In the entrepreneurial firms, the departments had been built by the middle managers
in an ad hoc fashion to meet currerit needs. At General Electric order was
~mposed from the top. lVluch of this order General Electric clearly borrowed from the railroads. The lines of authority and responsibility were
defined in the same way. Railroads used departmental meetings and occasionally committees as means to improve communication between middle
managers in the central office and lower-Ievel Inanagers in the field.
The design of top management at General Electric was even closer to
that of the 'railroads than was its middle management. The top managers
-the president and the vice presidents in charge of the major functional
departments (sales, manufacturing, and finance)-were housed in adjoining offices at the company's headquarters at Schenectady. Each was
ssisted by a sizable staff, and each reported to a board of directors domiated by outside financiers. 44 As at Standard Oil, the executive committee
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of the board was the top policy-making body. But as was true on the railroads, but not at Standard Oil, that committee was completely dominated
by outsiders. Only two of the salaried managers-Coffin and Eugene
Griffin, the vice president in charge of sales-were board and executive
committee members.
At the monthly meetings of General Electric's executive committee,
it reviewed salaries, approved of organizational changes, and voted on aIl
contracts over $25,000. 45 Although it had to approve salary increases, the
selection of aIl but the most senior executives was left to the department
nlanagers. Because of the highly technical nature of the electrical business,
only they could fully judge the qualifications of their subordinates. The
committee must also have approved capital appropriations. The factories did have budgets. But neither Passer's history nor any of the other
literature on that company describes the procedures used for approving
budgets or allocating capital funds. The existing evidence does indicate
that the executive committee at General Electric functioned much as an
executive conlnlittee of a late nineteenth-century railroad or as a finance
committee of a mid-twentieth-century industrial. Since it met only
nl0nthly and relied almost wholly on inside management for information,
it must have been more of a policy-approving than a policy-making or
planning body. Its members included busy men like J. P. Morgan and
Charles H. Coster, who were in the 1 890S reorganizing several of the nation's leading railroad systems. From almost its very beginning the key
policy makers at General Electric were not the outside directors, not
even those who served on the executive committee, but rather its full-time
salaried managers, Charles Coffin and his departmental vice presidents.
In carrying out their tasks, the top salaried nlanagers and the nlembers
of the executive conlmittee had the assistance of fairly large financial and
advisory staffs. 46 As on the railroads, the financial departments included a
treasurer's office to handle external financial affairs and a comptroller's
office to take care of internaI ones. Because of the nature of General Electric's business, its collection and credit departments were larger than those
on the railroads. Again, as in the case of the railroads, cost accounting,
capital accounting, and financial accounting remained separated. Costing
continued to be the province of the manufacturing department and the
maufacturing committee and financial accounting that of a central accounting office. 47 In determining its assets and liabilities, as weIl as its
costs, the accounting department continued to rely on the railroad type
of renewal accounting. In the words of General Electric's 1896 report:
"AlI expenditures for their [the company's plants] maintenance and repair are charged to operating expenses."48 The company did, however, refine these accounts so that on the annuai balance sheet, book value repre-
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sented replacement value rather than original costs. After obtaining the
evaluation of capital equipment, made at the time of the merger, the company began, after a couple of years, to write-down regularly, using carefully worked out, though arbitrary, depreciation rates. At the same time
it added current expenditures that increased the value of plant and equipment. There is no indication that the financial department at General
Electric used these figures to compute a rate of return on total investment.
At General Electric earnings continued to be considered as margins of
sales over costs. And the basic criterion for financial performance continued to be earnings as a percentage of sales, a figure comparable to a railroad's operating ratio. Rate of return was given only as rate of earnings to
total stock outstanding.
General Electric's central office staff had a larger number of functions
than did the staffs on railroads and other industrial enterprises of that day.
In addition to a sizable patent and law department, the company added in
1897 a publicity bureau whose task was to publicize broader developments
within the industry as weIl as within the company. Of more importance,
General Electric, like American Cotton Oil and National Lead, came to
have its own independent research department. 49 Although Thomson at
Lynn and Ste~nmetz at Schenectady were able to concentrate on broader
problems, the laboratories they headed were located at the plant sites. So
their technicians were primarily involved in quality control and inspection. In 1895 Coffin set up in Schenectady a standardizing laboratory for
the company as a whole. Then in 1901 he and his associates created the
research laboratory. The impetus for creating this laboratory came wholly
from the top salaried managers and not from financiers on the executive
committee, nor from middle managers in the functional departments. 50
Vnder Willis R. Whitney, a German-trained chemical engineer who was
recruited from the faculty of the Massachusetts Institute of Technology,
the laboratory was soon doing innovative research in lighting, vacuum
tubes, x-rays, and alloys. Its work was to improve products and processes,
and its contributions eventually led to the expansion of the company's
product line.
At General Electric, therefore, the practices of middle management
first developed in the entrepreneurial firms of the I880s were married to
the methods of top management developed by the railroads. Unlike the
organizers of the Standard Oil trust, those at General Electric eliminated
the existing subsidiaries as units of management, replacing them with a
highly centralized administrative structure. Subs,idiaries were retained
only as legal forms to meet specifie legal requirements. The senior executives at General Electric defined the authority and responsibility of the
middle managers and the channels of communication between them far
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more carefully than did the top executives at the entrepreneurial firms.
They also built much larger central office fina~cial and advisory staffs.
Full-time salaried managers carried out the top management functions at
General Electric, but the board, still. dominated by outside financiers,
continued to have a powerful veto power similar to that of comparable
boards on the large railroad systems. Except for this continuing relationship with outside financiers, the structure built at General Electric became
and still remains today a standard way of organizing a modern integrated
industrial enterprise.

United States Rubber C0111pany
General Electric adopted the centralized, functionally departmentalized operating structure even more readily than did American Cotton
Oil and National Lead, not only because many senior executives were
trained as engineers and its financiers were experienced students of railroad organization, but also because the merger was one of integrated firms
that already had functionai departments. Except in the metal-worl{ing
industries, nearly aIl mergers were between single-unit, nonintegrated
manufacturing firms. Integration came only after combination. And
many firms moved far more slowly than had Standard Oil, American Cotton Oil, and National Lead from horizontal combination to vertical integration. Directors, like those of American Sugar and the earlier corn
products companies, were reluctant to abandon the oider strategy of horizontal combination. These efforts to maintain the status quo delayed still
longer the adoption of a new administrative structure. Constituent companies continued as operating as weIl as legal units. The heads of the consolidated enterprise paid little heed to administrative problems and needs
and thus rarely looked to other firms or other industries for administrative
models.
The United States Rubber Company was just such a merger. Although
that company was formed in 1892, eight manths before General Electric
came into being, its managers took two decades to perfect an organizational structure comparable ta that of General Electric. The manufacturers who put together the merger had little engineering training, and the
financiers who assisted them had little direct connection with railroad
management. Neither paid attention to Iong-term strategy or organizational structure.
In 1892, after the merger, the many small rubber footwear and glove
companies continued to operate much as they had done before consolidation. In the following year, the holding company made a move to
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centralize purchasing. 51 It then started to tighten its control over the
manufacturing plants of its subsidiaries. By 1895 it hegan to set up its own
branch regional sales offices to sell to jobbers. Soon it was buying out large
wholesalers and transforming them into branch stores managed by salaried
executives. A little later it began to integrate backward by building its
own felting, wool boot, and boot hardware plants. Nevertheless, as it
inched toward vertical integration and administrative centralization, it
continued a policy of buying out competition. Its most important purchase came in 1898 when it obtained control of the Boston Rubber Shoe
Company, an aggressive entrepreneurial enterprise that had built an effective national sales organization (with one maj or office abroad) and had
remained the Iargest independent in the industry.52
As the rubber company's annual reports bring out, administrative
centralization was often painful. Formerly independent factory owners
disliked taking orders from the central office. The heads of selling companies who became salaried managers had the same response. The annual
report of 1896, in reviewing the company's policies, noted that: "It may
be that thereby sorne local interests have been antagonized and possibly
sorne feelings of antagonism developed in individuals, but your management has sought to move on lines of general benefit without any personal
nl0tives."53 By 1901, almost a decade after its formation, the United States
Rubber Company was still in the process of transition.
With the coming of a new president in May 1901, the company's top
management began for the first time to think explicitly about strategy
and structure. 54 The new man, Samuel P. Colt, was an honors graduate of
the Massachusetts Institute of Technology who, after sorne legal training
and political and industriaI experience, took charge of a rubber company
that joined the 1892 consolidation. On becoming president, he decided ta
transform United States Rubber into a modern industrial corporation. In
marketing he called for a'major expansion of the branch stores that did the
company's wholesaling and appointed a manager with a separate office
at sales headquarters to administer these units. In purchasing he formed the
General Rubber Company in 19°4 to buy crude rubber. This organization
saon had offices in Liverpool and London and the rubber-growing areas
of Brazil and the Dutch East Indies. In 1909 the company obtained the
first of its rubber plantations in Sumatra. As early as 19°4, the board
decided to produce its own sulphuric acid plant for its rubber reclaiming
processes and to have its own Heet of tank cars. Theo, to house the enlarged company headquarters, Colt moved at the end of 19°4 into a large
building at 42 Broadway.
The organization chart of September 1902 (figure 9) outlines Colt's
first attempt to define the rubber company's organization structure. 55 It
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emphasizes the company's evolutionary development. The constituent
companies still retained operating functions as weIl as Iegal status. Middle
management at D.S. Rubber was still small in numbers, and the Iines of
communication and authority were fuzzy. Boston Rubber Shoe had not
yet been brought fully into the larger organization. Supervision of the
plants was minimal. The company continued to rely on regular meetings
of the plant superintendents, started in 1893, to set basic policies and
procedures. 56 The central sales staff, larger than that of manufacturing,
included an advertising mânager and a traffic office responsible for the
coordination of the flow o~ goods from the factories to the wholesalers
and in sorne cases large retailers. Financial accounts were not yet consolidated. Many of the operating units were apparently financially as weIl as
legally autonomous. In 19°2 uniform accounting was only heginning to
he instituted throughout the company.57
Although its top management was still small in 1902, the company's
central office organization was becoming like that of General Electric.
A first vice president had general supervision of operations, the second
vice president of finance. Its financial staffs were growing. An executive
committee had become the top decision-making unit. Unlike General
Electric's, it consisted of full-time managers. In fact, a majority of the
board members were already such "insiders."58
Once Colt and his managers had their company weil on the road to
vertical integration and administrative centralization, they turned to
diversification as a way to use fully their existing facilities and organization. The production of belting, hose, insulating and flooring materials,
sheeting and other industrial rubber products, and, ahove aIl, tires, for the
new automobile market promised a different and steadier demand than
that for footwear, whose market was seasonal and dependent on the
weather. The development of such lines promised to make use of the
company's worldwide purchasing organization, its new chemical company, sorne of its production facilities, and its central office advertising
and traffic departments. So, in 1905, United States Rubher purchased the
Rubber Goods Manufacturing Company, a merger formed in 1892 and
enIarged and reorganized in 1899.59 Colt quickly consolidated the Rubber
Goods Company's manufacturing operations and set up a smaII, separate
sales organization to sell product~ that went to very different marl{ets
than did footwear. Tires were also sold through this ,same organization.
Then, as the demand for tires boomed, the sales network was greatly
enlarged. 60
Not until 1912 did the company form a separate, central Development
Department. Headed by Raymond B. Priee, a chemist who had been in
charge of the testing and control laboratories (the first established in
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Management and Growth of Modern Industrial Enterprise

the industry), the department took over administration of the company's
chemical activities. It quickly set up its central research laboratories and
then extended its functions to include research in rubber growing, crude
rubber processing, as weIl as product improvement. G1
The top decision makers at United States Rubber, Iike those at Standard
Oil, rarely thought in terms of organization quà organization. Even after
Samuel Colt's appear~nce, little carefui and systematic attention was given
to organization problems. Offices were built, managers hired, and responsibilities defined in order to handie immediate and usually pressing needs
that resulted first from the company's forward and backward integration
and then its expansion into new markets.
As the company's organization chart for 1917 (figure la) reveals, its
structure was moving toward what became defined in the 1920S as the
mult~divisional forme By 1917 the company managed footwear, its original
business, through an integrated division. On the other hand, tires and
industrial rubber goods continued to he sold through a single sales force,
even though they went to very different markets. The number of top
managers had increased and the central staff included offices to handle
purchasing, research and development, traffic, advertising, legai affairs,
and finance. But the relationships between the central staff and the divisionai managers and the staff and the general executives on the executive
committee were not yer clear. Overlapping Euncrions and acrivities existed,
as weil as confused lines of communication, authority, and responsibility.
These remained until the company underwent a complete administrative
reorganization in the late 1920S. The experience of United States Rubber,
like that of Standard Oil, suggests that unless close attention was paid to
organization matters, administrative confusion resulted.

E. 1. Du Pont de Ne111,OUrS Powder COl1zpany
At the Du Pont Company, the transformation from horizontal conlbination to vertical integration and From a loose agglomeration of plants
to a centralized functionally departmentalized structure came with speed
and precision. 62 Its creators gave careful thought to organizational design.
These men were trained engineers who knew firsthand the most advanced
administrative practices on the railroads and in the steel, electrical, and
machinery industries. T wo-Coleman du Pont and Arthur Moxham-had
nlanaged the Johnson and Lorain Steel Company that built steel track and
electric-powered equipment for street railways. In 1896 Coleman du Pont
had hired Frederick W. Taylor to install a new cost and control system at
plants in Johnstown, Pennsylvania and Lorain, Ohio. 63 A third, Pierre
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du Pont, came to appreciate these management procedures when he joined
his cousin at Lorain in 1899. Pierre and Coleman, like their cousin, Alfred
du Pont, had been educated at the Massachusetts Institute of Technology.
Other Du Pont executives-the Haskell brothers (). Amory and Harry),
Hamilton Barksdale, and Major William G. Ramsay-had comparable
educations at engineering schools. Their training and experience fitted
them exceptionally weIl for organization building.
The opportunity for the three young du Pont cousins-Alfred, Coleman, and Pierre-to reorganize iheir family firm, and at the same time the
American explosives industry, came early in 1902 with the death of the
senior partner, Eugene du Pont. At that time, the Du Pont Company was
small indeed. It had only six stockholders, aIl du Ponts, and it worked
closely with a number of other small family firms to control the industry
through two horizontal combinations. 64 The first, the Gunpowder Trade
Association, had, since its formation in 1872, set priees and output of the
traditional product, black powder. That cartel had remained effective for
more than a generation, because the larger firms in the association-Du
Pont, Laflin & Rand, and Hazard-had purchased each other's stock and
also that of the smaller mem~ers of the association. In the newer dynamite
business these same companies maintained control through another horizontal combination-the Eastern Dynamite Company, a holding company
formed in 1 895.
After pUfchasing control of the family firm in 1902, the three cousins
discarded the policy of horizontal con1bination for one of administrative
centralization and vertical integration. They agreed that the attempts to
control competition by priee cutting and buying up competitors were
unnecessarily costly. Snch a strategy meant that the leading firms in the
industry often had to purehase unplanned and unwanted plant capacity
that was rarely located in the place best suited to meet market and supply
conditions and rarely equipped with the most modern facilities. By early
1903 the cousins had devised a plan to merge the members of the Gunpowder Trade Association and the constituent companies in the Eastern
Dynamite Company into a single consolidated enterprise-the E. 1. Du
Pont de Nemours Powder Company. Once the legal arrangements had
been completed, they planned to consolidate manufacturing and then to
build their own sales and purchasing organizations.
Their aim was to dominate the industry by running the most efficient
mills as fully and as steadily as possible and 50 ta reduce their unit costs
ta levels that smaIl competitors could not achieve. In carrying out this
plan they listened closely ta the advice of one of théir number, Arthur
Moxham, who urged them not to tal{e on nlore than 60 percent of the
industry's capacity. His argument was not based on any legal constraint
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Figure

10.

Organization chart of United States Rubber Company, January 1917
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but the judgment that a larger percentage would not permit them to
obtain the maximum advantages of vertical integration. Moxham had
written Coleman du Pont in June 1903:
1 have been urging upon our people the following arguments. If we could by any
measure buy out a11 competition and have an absolute monopoly in the field, it
would not pay us. The essence of manufacture is steady and full product. The
demand for the country for powder is variable. If we owned aIl therefore when
slack times came we would have to curtail product to the extent of diminished
demands. If on the other hand we control only 60% of it all and made that 60%
cheaper than others, when slack times came we could still· keep our capital employed ta the full and our product ta this maximum by taking from the other 40%
what was needed for this purpose. In other words you could count upon always
running full if you make cheaply and control only 60%, whereas, if you own it aIl,
when slack tÎmes came you could only run a curtailed product. 65

T 0 carry out this obj ective of assuring a full and steady throughput, the
three cousins quickly transformed the new consolidation into what might
be considered an ideal type of integrated, centralized, functionally departrnentalized enterprise. Where possible, the constituent cornpanies were
legally dissolved. Gnly in a few cases did minority stockholders or existing
contractual arrangements delay or prevent dissolution. The plants of the
constituent companies were then placed into one of three "operating
departments"-black powder, high explosives (dynamite), and smokeless
powder (a product even newer than dynamite). The existing sales agencies were replaced by branch offices, manned by salaried managers and
employees. Because the new high explosives were dangerous and because
their efficient use required special' skill, the salesmen of the du Pontcontrolled dynamite companies were usually trained mining or civil engineers. Their sales offices and organization served as the nucleus for the
branch office network of the consolidation. At first, three assistant sales
managers at headquarters supervised three different regional areas, but
soon they became, in the General Electric manner, product managers.
Assistant sales managers headed the black powder and dynamite divisions.
The district offices were also divided along these two major product lines.
A third headquarters unit was responsible for the sale of smokeless powder
propeIIants ta the army and navy. A fourth supervised the sale of rifle and
shotgun smokeless powder, which were sold to ammunition makers.
The sales department and the three operating departments at Du Pont
were organized in much the same way as those at General Electric. They
had their vice presidents in charge, their staffs, and their department
committees. Each of the operating departments had its own engineering,
research, control, personnel, and accounting staffs. The sales department
staff included an advertising bureau and an information bureau. 66 The
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latter provided a constant flow of information on sales of the company and
of its competitors. That office, which became the trade record division,
also supplied district managers with detailed forms and procedures to
record and analyze changing demande Besides their regular committee
meetings, these departments (again following the General Electric pattern) held semiannual n1eetings of aIl headquarters and field managers in
Wilmington, where papers devoted to a wide range of departmental
policies, problems, and concerns were read and discussed. 67
Because its manufacturing processes were similar to those at United
States Rubber and the entrepreneurial firms processing agricultural products, the Du Pont Company purchased relatively few items in massive
volume. So, like these other enterprises, it immediately set up an "essential
materials department" to do its purchasing. In a short time that department
owned and operated mines and other sources of raw materia1. 68 By 1908,
for example, the company was consuming one-third of the glycerine sold
in the United States or one-sixth of the world's supply, as weIl as 30
percent of the Chilean nitrates sold in this country or 5 percent of the
total world's supply. By 1911 the company owned its own glycerine and
acid-making facilities and had purchas,ed large nitrate fields in Chile. As
was true at American Tobacco and the meat pacl{ers, it had a smaller
purchasing department to buy in volume the supplies and stock other than
its basic raw materials. In 19°4 it enlarged the traffic department, placing
it under an experienced industrialist, FranI{ G. TaIlman. 6D Tallman was
soon chartering ships to carry nitrates and purchasing special railroad cars
to move acids, nitrates, and finished explosives. Tallman, worl{ing closely
with the directors of the operating and sales departments, tooI{ the major
responsibility for coordinating the flow of materials from the nitrate
fields of Chile through the processes of production to the customersbuilding contractors, mining and transportation companies, military
buyers, and makers of rifle and shotgun shells.
As in the case of the other mergers, the executive committee of the
board ran the company. The consolidation had been financed from
within, so, as was the case at Standard Oil, no outsiders sat on the board.
That board included the three cousins, members of the older generation
of du Ponts who had sold out, and able powder men from other of the
merged companies, including J. Amory Haskell from Laflin & Rand,
Franl{ Connable from Chattanooga Powder, and Colonel Edmund G.
Buckner from International Smokeless. The committee met weel{ly rather
than monthly as it did at General Electric. It consisted of the president,
Coleman du Pont, and the vice presidents in charge of the three operating
departments, the sales department, and the smaller departments for development and finance. 7o
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The committee members, except for the president, therefore, had two
sets of responsibilities. As vice presidents they were accountable for the
performance of their respective functional departments. As members of
the executive committee, they were charged with managing the company
as a whole. U nder the original plan of organization outlined by Moxham
in 1903, the second task was to have precedence. By this plan each vice
president was given a departmental director who was specifically charged
with handling the day-to-day departmental operations. The vice president
was then to concentrate on overall policy making, planning, and evaluation. Thus the executive committee at Du Pont differed from that at
General Electric in that it consisted entirely of full-time, experienced
salaried managers. It differed from that at Standard Oil in that its members
appreciated the distinction between day-to-day administration and longterm policy making and explicitly expected to devote their attention to the
latter.
In carrying out its tasks the executive committee relied not only on the
regular detailed monthly reports from the operating and sales departments,
and many special departmental reports, but also on a wide variety of data
supplied by the development department and increasingly sophisticated
information on costs and capital accounts generated by /the financial
offices. 71 The development department at Du Pont, headed by Arthur
Moxham, the most imaginative of the new consolidation's founders, was
carrying out by 19°4 what United States Rubber was only beginning to
achieve in 1917. The Du Pont development department had three divisions. The experimental division supervised the company's control research laboratories set up near Wilmington, and the raw materials division
kept a careful eye on the company's basic supplies. In the years after 19°3
it provided information for and helped to plan and carry out the strategy
of backward integration. A third unit, the competitive division, supplemented and provided a check on the sales department information on
markets and competitors. AlI three of these divisions of the development
department provided the executive committee with a source of informa-·
tion that was independent of the marketing and production departments.
Finally, the development department was ,charged with reviewing and
suggesting improvements in the company's organizational arrangements.
The new financial offices at Du Pont, similar to those at General Electric, included treasurer's, accounting, auditing, and credit and collection
departments, and two smaller units-salary and the real estate departments. 72 Under the command of young Pierre du Pont the financial staff
grew rapidly as the consolidation was completed. An office force of
twelve in the summer of 19°3 had grown to over two hundred a year later.
The first tasks that Pierre and his staff faced involved consolidation of the
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accounts of the firms coming into the merger, development of uniform
accounting procedures for aIl the company's plants and offices, and obtaining firm control of a steady supply of worl{ing capital.
In carrying out this worl{, Pierre du Pont and his division heads
pioneered in the ways of modern industrial accounting. They were among
the first industrialists to end the long separation between cost, capital, and
financial accounting. They did so, in part at least, by replacing renewal
accounting with modern industrial asset accounting. By 1910 they had
developed accounting methods and controls that were to become standard
procedure for twentieth-century industrial enterprises.
In cost accounting the financial office concentrated on obtaining more
accurate information on overhead costS. 73 Russell Dunham, Pierre's senior
accounting executive, had worked with Frederick W. Taylor at Bethlehem before coming to Du Pont. Pierre and Coleman had become intimately acquainted with Taylor's costing and control methods at Lorain
Steel. Using these methods Pierre's subordinates improved their analysis
of overhead costs, including such indirect labor costs as those of foremen,
Inanagers, and inspectors and such indirect nlaterial costs as those of
maintenance, depreciation, taxes, power, and light. They also included
costs of accident insurance, interest charges on raw materials, stocks, and
other inventories, and depreciation on facilities other than plant and
equipment. They did not, however, at this time set up a full standard cost
system based on a standard volume as a percentage of total capacity. In
addition to determining these "mill costs" (the total of direct and indirect
costs), the financial staff worked out the administrative costs of maintaining the development, legal, purchasing, and real estate departments
and the allocation of these costs to each of the company's products. Next,
close attention was paid to determination of actual selling and purchasing
costs. The treasurer's office was saon preparing for the executive committee monthly cost sheets that allocated mill, administrative, selling, and
transportation (freight and delivery costs) for each of the thirteen products the company manufactured. They used this continuous flow of data
on unit costs to monitor the performance of the individual operating
units, of the functional departments, and of the company as a whole.
After defining costs carefully, Pierre du Pont and his financial managers
turned to a more precise definition of profit and with it a more precise
criterion for evaluating financial performance. They considered as inadequate the standard definition of profits developed by General Electric
and other new industrials-that is, earnings (revenue from sales minus
costs) as a percentage either of sales or costs. (This was, in turn, a modification of the railroads' operating ratio.) Such a criterion was incomplete,
they argued, because it failed to indicate the rate of return on capital
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invested. "The true test of whether the profit is too great or too small,"
Dunham once wrote, "is the rate of return on the money invested in the
business and not the per cent of profit on the cost."74 For, as Dunham
further pointed out, "A commodity requiring an inexpensive plant might,
when sold only ten per cent above its cost, show a higher rate of return on
the investment than another commodity sold at double its cost, but manufactured in an expensive plant."
T 0 obtain such a rate of return, the basic problem was to develop
accurate data on investment in fixed capital. This could not be done by
using the renewal accounting procedures employed by the railroads and
copied by other new large industrials, for by this practice many capital
expenditures were charged to operating expenses. To obtain an accurate
picture of capital invested, Pierre carefully reviewed the valuation made
of aIl properties coming into the merger in 1903. He then had these
entered into a new general ledger account for "permanent investment."
Next, his department devised capital appropriation procedures so that aIl
new construction was charged (any dismantled assets were credited) to
this account at cost. At the same time the financial department obtained
increasingly accurate data on inventories, accounts receivable, securities,
and cash, which made up the working capital account. On the basis of
this information on fixed and working capital, Pierre's department was by
19°4 presenting the executive committee with monthly figures on costs,
income, and rate of return on total capital investment for each of the
company's thirteen products. From almost the beginning of the modern
Du Pont Company its executive committee was using rate of return on
capital invested as a basic management tool for both evaluation and
planning.
Before World War 1 the financial office had further refined this tool
so that it reflected more accurately the speed and volume of the flow of
'materials through the company's facilities. Donaldson Brown, one of
Pierre's subordinates, was the first to point out that if priees remained the
same, the rate of return on invested capital increased as volume rose and
decreased as it fel1. 75 The higher the throughput and stock-turn, the
greater the rate of return. Brown termed this rate of flow "turnover." He
defined it as value of sales divided by total investment. Brown then related
turnover to earnings as a percentage of sales (still the standard definition
of profit in American industry). He did this by multiplying turnover
by profit so defined, which gave a rate of return that reflected the intensity with which the enterprise's resources were being used. This formula
devised by Brown (figure 11) is still the method employed by the Du Pont
Company and most other American business enterprises to define rate of
return.
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Figure 1 1. The Du Pont Company: relationship of factors affecting return on
investment
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These accounting innovations at Du Pont were significant achievements. They helped to lay the base for modern asset accounting by effectively combining and consolidating for the first time the three basic types
of accounting-financial, capital, and cost. By devising the concept of
turnover, the Du Pont managers were able to account specifically, and
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again for the first time, for that part of the basic contribution made by
modern management to profitability and productivity-the savings
achieved through administrative coordination of flows of materials
through the processes of production and distribution. With these innovations, modern managers had completed the essential tools by which the
visible hand of management was able to replace the invisible hand of
market forces in coordinating and monitoring economic activities.
As they were sharpening their procedures for the administration of
current processes of production and distribution, the Du Pont managers
were also devising and perfecting those required to allocate resources for
future 'production and distribution. As early as November 19°4, the
executive committee's members decided that they were not appropriating
capital systematically enough. 7G They were having increasing difficulty
in deciding how best to meet the many and varied caBs for funds. By the
end of 1904 capital was needed to increase the plant capacity (particularly
to meet the growing demand for explosives in the western states), to
purchase Chilean nitrate properties, to obtain facilities to produce glycerine and other supplies, and to expand the research laboratories. At that
moment an opportunity appeared to obtain subsidiaries in Europe. Capital
expenditures in turn had to be careftilly related to dividend policy and the
continuing availability of working capital. As a result of prolonged discussion and disagreement on how much to allocate to these different alternatives, the executive committee asked the treasurer to formulate detailed
capital appropriation procedures. Because Pierre du Pont was out of the
country investigating investment opportunities in Europe and Chile during most of 1905, these procedures were not fully defined or acted upon
until early 1906. They were not fully applied until the company's financial
program recovered from a temporary disarray caused by the panic of
77
19°7.
U nder the new procedures, the committee agreed to devote a minimum
of one full meeting a month to capital appropriations. Agendas were to be
carefully prepared and reports to be as precise as possible. Routine investment decisions, like routine operating ones, were to be turned over to a
new operative committee made up of departmental directors. Limits on
investment requiring executive committee approval were raised from
$5,000 to $10,000. AlI requests were to have, in addition to detailed information as to estimated rate of return, elaborate blueprints and cost
figures. Plant sites required the approval of the sales, purchasing, and
traffic departments to assure that the greatest comparative advantage, had
been obtained in determining the location and design of new facilities.
Most important of aIl, Pierre set up an office in his department under his
younger brother, Irénée, with the full-time task of reviewing and co-
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ordinating expenditures; reporting regularly to the executive committee
and the treasurer on amounts actually expended; and keeping the "permanent investment" account up to date. Irénée's staff was also to make a
preliminary review of departmental proposaIs and budgets before they
were presented to the executive committee. Such controls permitted the
company to carry out a poliey that there cebe no expenditures for additions
to the earning equipment if the same amount of money could be applied to
sorne better purpose in another branch of the company's business."78
After 1906 Pierre and the executive committee continued to systematize the making and approval of both operating and capital budgets. The
treasurer's office also began to make long- and short-term financial forecasts. The most important of these, the forecast of the net earnings,
derermined the maximum amount available for new capital expenditures
from retained earnings. 79 Such forecasts were computed by multiplying
sales department monthly estimates of sales by the accounting department's estimates of net profit per unit for each product. By combining
these data on net earnings with information provided by the office responsible for capital appropriations, the financial office was soon sending to
the executive committee monthly forecasts of the company's cash position
for each of the next twelve months. These forecasts were, of course,
checked regularly against actual results. Such information increased the
possibilities for rational choice between alternative investments and
alternative methods of financing them.
In 191 l, during a minor reorga~ization of the company's organization
structure, Pierre and Coleman du Pont enlarged the central office staff. 80
They set up a central office engineering department to design, build, or
contract for major maintenance, repair, and construction of new plants,
offices, and other facilities for the company as a whole. Chemical research
was taken from the development department and became an independent
unit of its own. So, too, did the office handling real estate, which had been
in Pierre du Pont's treasurer's office. With the great expansion of production at the beginning of World War l, the executive committee set up a
central personnel department to set policies for recruitment, training, and
promotion of workers and to administer the company's pension program. 81
Soon a publicity department, the forerunner of the public relations department, was reporting to the president.
With the rounding out of the staff and the perfection of capital
appropriations procedures, the Du Pont Company employed nearly ail of
the basic offices and merhods used today in the general management of
modern industrial enterprise. Top management at the majority of large
industrial firms became, as it had at Du Pont, collegial or group management. It became professional in that it consisted of full-time, salaried
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managers who spent their careers in the industry in which their company
operated. These managers soon came to have the assistance of large
central office staffs similàr to those at Du Pont. They relied on their central
laboratories for innovation in product and process and on their financial
offices for the same l{ind of cost and capital accounting that had been
developed at Du Pont. Asset accounting quickly took the place of renewal
accounting as the standard form in large industrial enterprises. Rate of
return on capital investment became a widely used criterion of performance; and the use of capital budgets and financial forecasts became
standard procedure in the allocation of resources. Weil before W orld
War 1 executives at the Du Pont Company had drawn together and
perfected methods of business management that had their beginnings on
the railroads and were further developed by the mass marketers, by the
practitioners of scientific factory management, by the managers of the
early entrepreneurial enterprises, and by consolidators of the first mergers.

The growing suprentacy of 111anagerial enterprise
In 1917 fé", American industrial enterprises had as modern a management as Du Pont. Many of the mergers were, in the manner of United
States Rubber, still slowly working out such administrative structures
and procedures. A number of those enterprises that had grown by internaI
expansion rather than merger were still controlled by entrepreneurs who
created them or by their descendants. Within a generation, however, the
type of management begun at General Electric and perfected at Du Pont
had become standard for the administration of modern large-scale enterprise in American industry.
The methods developed and perfected by these early mergers were
widely adopted because they permitted their managers to perform effectively the two basic functions of modern business enterprise-the coordination and monitoring of current production and distribution of goods
and the allocation of resources for future production and distribution. In
carrying out the first, Du Pont, General Electric, and to a lesser extent,
Standard Oil and United States Rubber, improved on existing methods of
administrative coordination. In devising ways to perform the second function, these firms were innovators.
ln the administration of current operations, these firms perfected ways
to assure a faster and more efficient flow of materiais through the enterprise. They did so by defining more precisely the duties of the senior
executives of the functionai departments, those directIy responsible for
the performance of the middie managers; by instituting sophisticated
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accounting and other control systems; and by structuring the departments
so as to assure clearer and closer communications between central headquarters and the operating units in the field. These new structures and
controIs also permitted the top managers to evaluate with more precision
the performance of the middle and lower-Ievel managers and to select for
top management with more assurance.
In allocating resources for future production and distribution, the new
methods extended the time horizon of the top managers. Entrepreneurs
who personally managed large industrials tended, like the owners of
smaller, tFaditional enterprises, to make their plans on the basis of current
market and business conditions. By setting up budgets and other systematic capital appropriation procedures, the managers at Du Pont and other
consolidated firms began to look n1uch farther into the future. The central
sales and purchasing offices provided forecasts of future demand and
availability of supplies; the treasurer's office did the same for financial
conditions; the development department provided information on changing technology. Such planning became more and more indispensable as
both the capital investment and the time needed to build mass production
plants grew. Investments involving tens of millions of dollars and requiring two to three years to come into production required careful study of
long-term trends if they were to provide satisfactory rates of return.
The creation of a large central office of top managers and ,Jheir staffs
further sharpened the distinction between ownership and control. The
men who engin,eered the merger, their close associates, and their families
"vere unable to provide the large number of managers needed to operate
the consolidated enterprise. As the early leaders in the enterprise retired,
they were replaced by salaried career managers. By 1917 each of the four
companies had become, in differing degrees, managerial enterprises. At
Standard Oil the transformation was complete. There the Harknesses,
Pratts, Rockefellers, and other large stockholders no longer even sat on
the board of directors. As the Jersey's legal counsel wrote to a colleague
in 191 3: "Within a very short time, Harkness and Pratt resign and their
places will be filled by people who own very little of the stock. As you
know, the Rockefellers, who as large holders of the stock controlled the
company as directors for more than thirty years, have absolutely retired,
and are simply receiving their dividends and voting at the annual meetings."82 At United States Rubber the separation between ownership and
management was not so sharp. Sorne representative of large investors still
sat on the board; but the inside managers dominated it. The six top
salaried managers (the president and the five vice presidents) were aIl
board members, and the executive committee included four of these managers and only one other board member. At General Electric financiers
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and representatives of major investors still made up the majority of the
board. Those from Boston had now outnumbered the New York bankers.
But by World War l, Coffin, the veteran professional manager, had
become the board's chairman. After the war the number of insiders on
General Electric's board grew larger and the number of financiers de-clined. By 1925 40 percent of the board were professional managers.-In
the 1930S senior managers of other large industrial enterprises began to
take the place of financiers on the board.
At Du Pont, owners still managed in 1917. Pierre and his brothers
maintained control throt1gh an intricate network of holding companies.
Nevertheless, the only du Ponts to serve on the executive committee were
experienced managers. Graduates of M.I.T. or other engineering schools,
they had spent years with the company. In fact, Pierre's insistence that no
du Pont serve in middle or top management unless he was fully qualified
helped to bring on a bitter f;tmily fight. Even so, the seven men on the
executive committee from its beginning included three or four non-family
members. By the 1930S top managers outnumbered the family on the Du
Pont board.
ln recent years Du Pont, so long cited as a preeminent family firm, has
become managerial. Today literally hundreds of du Ponts and du Pontsin-Iaw are eligible to serve as managers. Yet only a tiny handful work for
the company. Gnly one du Pont now serves in the ranks of top management. The family continues to enjoy a suhstantial share of the company's
profits. Five or six members sit on the company's twenty-five-man board
of directors. Still owners, du Ponts no longer manage. They no longer
make significant industrial decisions.
The story has been similar for the successful integrated enterprise th3:t
became large through internaI growth rather than through merger. As
their markets and output expanded and as they began to compete with
better organized managerial enterprises, the entrepreneurial firms hegan
to enlarge, their central financial and advisory staff, to restructure their
finance departments, and to add new staff offices for development, personnel, and public relations. Members of the families of the founder and
huilders normally remained active in top management only if they were
tested managers with years of experience within the administrative ranks.
In these companies and in the earlier managerial enterprises where
families or investment banks or other financial intermediaries held large
blocks of stock, the owners and their representatives kept a watch over
their investment as members of the board's finance committee. That
committee regularly reviewed major capital investments and the general
financial condition of the company. But, as in the case of the executive
comQ1ittee on railroads and utilities, its power was essentially negative.

Top Management

[ 45 3

Its members couid say no, but they were rarely in the position to propose
alternative policies and programs. If the career managers performed
poorly, they had little choice but to hire another set of managers. They
could not manage the enterprise themselves. Because there were fewer
outsiders and more insiders on the boards of industrials than on the boards
of railroads, financiers and large investors rarely had even the limited
influence representatives of investment banking houses had on the large
railroad systems.
By 1917 modern industrial enterprise was flourishing in industries
where adnlinistrative coordination had proved more efficient than marl{et
coordination. By that time the managers of these enterprises had created
the organization and devised and improved the procedures required to
coordinate and monitor day-to-day production and distribution and to
allocate capital for future economic activity. By then these enterprises
were becoming manageriaI. The career managers who were beginning to
make decisions at the top as weIl as middle and lower Ievels were beginning
to lool{ on themselves as professionals.
N evertheless, in 1917 modern industrial enterprise still had structural
weaknesses, and the managerial class was only beginning to become
professionalized. The centralized, functionally departmentalized form
developed at Du Pont and other early manageriaI enterprises had two
serious faults. Both affected the ability of their managers to carry on the
two basic functions of the modern industrial enterprise-coordinating of
flows and allocating of resources.
First, administrative coordination of flows was only crudely calibrated
to short-term fluctuations in demand. Sudden changes in demand threatened inventory surpluses or shortages at each stage in the flow through the
enterprise.
Second, in the centralized, functionally departmentalized organizations, top managers responsible for long-term allocations continued ta
concentrate on day-to-day operations. This was true even at Du Pont,
where the functional vice presidents on the executive committee were
specifically responsible for overall company affairs and their directors for
those of their functional departments. Despite repeated admonitions from
Coleman and then Pierre du Pont, these top managers preferred to give
priority to the more immediate problems and issues of departmental
operations than to what seemed vague and less pressing concerns-Iongterm planning and appraisaI. 83 As specialists, these top exeeutives nearly
always continued to judge company policy from the point of view of
their speeialties and their departments. In the new industrial enterprises,
poliey making and planning were thus often the result of negotiations
between interested parties rather than responses ta overall company needs.
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Top managers too often did not have the time, interest, or information
required to make effective top management decisions.
Moreover, top executives in sorne of the nation's leading industrial
enterprises did not yet believe that the centralized functionally departmentalized form met their operating needs. Others, who had adopted
that structure, felt that they were outgrowing it. The largest American
industrials, United States Steel and Standard Oil, had never attempted to
place aIl their operating units under the administrative control of a single
set of functional departments, nor had more recent mergers, such as Union
Carbide and General Motors. Other companies, including Armour, Swift,
and United States Rubber, which had expanded by adding new products
for new markets, were becoming constrained by the centralized structure.
They had hegun to set up semiautonomous, integrated divisions to coordinate the flo\v of goods to the different marl{ets. In none of these companies,
however, had the relationships between the divisions or the subsidiaries
and the general office-that is, between top and middle managementbeen clearly defined. In many cases the top managers were either so
intimately involved in supervising and coordinating day-to-day operations
that they had only a limited picture of the operations of the company as a
whole, or they were so removed from current operations that they had
only a vague understanding of activities and performance of the operating
nnits. In neither situation were the senior executives in a position to carry
out effectively their top management functions.
In the years after W orld War 1 the managers of these large industrials
devised and perfected a new form of overall organizational structure to
renledy these weal{nesses. It permitted the middle managers to focus on
managing and coordinating the processes of production and distribution
and the top managers to concentrate on evaluating, planning, and allocating resources for the enterprise as a whole. At the same time the training
and outlook of these industrial managers was hecoming increasingly
professional. Bath developments further enhanced the economic power
of the, large industrial enterprises and of the men who managed them.
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The Maturing of Modern
Business Enterprise
By World War l, modern business enterprise had come of age. The
giant transportation and communication systems were already a generatjon or more old. In those industries where the requirements of production
and distribution encouraged the visible hand of management to replace
existing market mechanisms, the new form of business organization was
firmly established. In those industries where the technology did not lend
itself to mass production and \vhere distribution did not require specialized
services, mass marketers, and increasingly mass retailers, coordinated the
flows from suppliers to consumers. And although enterprises in mass marl{eting were still entrepreneurial, and those in transportation and communication still had boards of directors dominated by financiers, those
industrials that had integrated production and distribution were becoming
more and more managerial. Many had already acquired aIl the basic attributes of today's giant corporations.
The development of top management methods and procèdures in the
early managerial firms marked the culmination of an organizational revolution that had its beginnings in the 18 50S with the railroads. The processes
of production and distribution, the meth~ds by which they were managed,
the enterprises that administered them, and the resulting structure of
industries and of the economy itself-alI were, by W orld War l, much
closer to the ways of the I970S than they were to those of the 18 50S or
even of the 187°5. A businessman of today would find himself at home
in the business world of 1910, but the business world of 1840 would he a
strange, archaic, and arcane place. Sa, too, the American businessman of
1840 would find the environment of fifteenth-century Italy more familiar
than that of his own nation seventy years later.
The history of the modern multiunit business enterprise after W orld
455
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War 1 becomes an extension of the story already told here. It consists of
refinements in existing processes and procedures, and the continuation of
basic trends that appeared before 1917. This is not to say that these later
developments were not complex, innovative, and significant. 1 But W orld
War 1 marks the proper point for bringing to a close a detailed examination of the beginnings and early growth of modern business enterprise
in the United States.
An analysis of three significant but quite different developments completes this history. First, the post-World War 1 economic recession revealed critical weaknesses that required adjustments in the organizational
structures of large, integrated industrial enterprises. The resulting improvements made industrial enterprise more dynamic and spurred its
continuing growth by permitting it to carry out more effectively the
coordination of current flows and the allocation of resources for the
future. Second, the needs of the new large industrial and marketing enterprises brought a professionalization of management in much the way
co;mparable needs had done the same for the railroads during the 1880s
and 1890s. Such professionalization encouraged the rapid spread of new
administrative techniques, and helped managers to identify themselves as
a distinct economic group. FinaIly, a description in capsule form of ~he
growth of modern business enterprise from W orld War 1 to the present
empha~izes how profoundly the operation of today's big businesses and
today's economy were shaped by the institutional changes described in
this history.

Perfecting the structure

The sharp recession foIlowing World War 1had a shattering impact on
many of the new industrial and marketing companies. The majority had
been established after the, depression of the 1890s. Most indu~rrials
that began before 1893, such as the meat packers and American Tobacco,
were at the time of that depression still developing their ,operating procedures. The sudden and continuing drop in demand from the summer of
1920 until the spring of 1922 was, therefore, the first period of hard times
that the modern business enterprise had to face. The recession dramatically indicated the need to be able to adjust flows readily to changes in
demande It also made clear, though in a less obvious manner, the failure of
top managers to plan effectively. Senior executives, still deeply involved
in day-to-day operations, had not foreseen or made plans to handle a
slackening of demande
This slow-down in demand caught both mass marketers and large inte-
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grated industrials by surprise. Even enterprises like the meat packers, who
coordinated supply and demand by constant telegraph and telephone
communication, had difficulties. Few adjusted their inventory quickly
enough. Armour's losses in 1920 and 1921 forced J. Ogden Armour, the
son of founder Philip D., to lose control of the family firm and to see it
transformed from an entrepreneurial to a managerial enterprise.~/The
mass retailers, with their dependence on high stock-turn, had comparable
problems. Sears Roebuck was saved from defaulting on payments to
suppliers only when its president, Julius Rosenwald, drew on his family's
personal fortune to coyer these accounts.g The large integrated manufacturers and processors in chemical and mechanical industries, where a much
longer period of time was required to get costly materials through the
processes of production and distribution, had the greatest difficulty of ail.
Few could, as did Henry Ford, pass the burden of carrying unsold inventory on to their dealers. Ford was able ta force his dealers to buy and pay
for cars they could not sell by threatening ta cancel their valuable franchises if they refused to comply.4 Far more manufacturers had to follow
General Motors' example and drastically write down the value of their
overstocl{ed inventory. At General Motors these inventory write-downs
in 1921 and 1922 amounted to over $83 million.
General Motors and Sears Roebuck, as weil as Du Pont, General Electric, United States Rubber, and other large enterprises, responded ta the
inventory crisis of 1920-1921 by developing techniques that set and adjusted their flows to carefully forecasted future demande At General
Motors and Du Pont the reorganizers went further. They created what
has become known as the multidivisional structure (figure 12). In this
type of structure, autonomous divisions continued to integrate production and distribution by coordinating flows from suppliers to consumers
in different, clearly defined markets. The divisions, headed by middle
managers, administered their functional activities through departments
organized along the Iines of those at General Electric and Du Pont. A
generaI office of top managers, assisted by large financial and administrative staffs, supervised these multifuncrional divisions. The general office
monitored the divisions to be sure that their flows were tuned to fluctuations in demand and that they had comparable policies in personnel, research, purchasing, and other functional activities. The top managers also
evaluated the financial and market performance of the divisions. Most important of aIl, they concentrated on planning and allocating resources.
Of the organizational innovations developed at General Motors and
Du Pont, those at General Motors are the more illustrative. In automobile
production the need to calibrate flows to changing demand was even more
pressing and complex than it was in chemicals. At General Motors the

Management and Growth of Modern Industrial Enterprise
Figure

12.

The multidivisional structure: manufacturing
General office

1

Dlvlslonal
offices 1

Functlonal
offices

{
{
.. {
{
{
{

~

II)

ID
U

l!

~

1-

ID

tJ)

-=~
a:

a
+

II)

ID

a:

:ê
~

l-

II)

E
ID
E

li
tJ)

II)

li
u

a.

Ë
ID

0

z:.

Qi

>
ID

oC

0

e

0

Il.

Cl

--

.=œ

:~

ac

c-

ID

tU

"C_II)
"'0
Il. II)

.z:

ID

2
j

c

Il.

W

ID>

~~

1

a:

Il.

Ü
u

4(

>

"C
4(

II)

J:!

iii

.z:

0

"C
'E
eu "iii

~
0..

II)

Qi
c
c

E

C
0 'ECD
iD

Il.

E

~

0

:::J

~

f
'0
0

tG

0:

2

CD

ID

z:.
II)

c

0

f!

0

iL:

ID

CD

Il.

'S

"iii

X

..J

.2:
0
CD

e

Cl
ID

W

li)

D

iL:

II)

...11)>.
in

{
{
{

0-

otG
c
tG

~

CIl

c

l!

~+~u

1-

a
+

e

~

a:

Ü
u

4(

li)

Ci.
E

0

II)
II)

J:!

.E
iL:

]?
ëâ

Ui
:~

"'u
Q.c
ID

tJ)

oC

.z:

2:::J

~
Gi
c

"CD

ii

Il.

cID tG

{
e {

II)

ë
0

Il.

li)

CD

tU

uc

:;iL:

Ü
u

4(

ï5:::J
4(
II)

!:::J

II)

tU

!

{
{

ID
)(

tG

1-

{
-{

i{
W

1-

Source: First prepared by the author for "The United States: The Evolution of
Enterprise," Cambridge Economie History, vol. 7 (Cambridge, Eng., 1977).

Maturing of Modern Business Enterprise

[ 459

generaI office had to be built from scratch. As many of the reorganizers
at General Motors came from Du Pont, the General Motors story aIso indicates how organizationaI techniques were transferred from one industry
ta another and adjusted ta meet somewhat differing needs. Moreover, because the executives at General Motors described their achievements in
the new management j ournaIs, theirs became the standard modeI on which
other enterprises later shaped their organizationaI structures. For these
reasons the history of the post-World War 1 reorganization at General
Motors provides an appropriate final case study in this history of the rise
of modern business enterprise in the United States.
The recession of 1920-1921 transformed General Motors from an entrepreneurial ta a managerial enterprise. 5 William C. Durant, an entrepreneur of imperial ambitions who formed the company in 19°8, had
little interest in the processes and needs of management. A prominent carriage maker in Flint, Michigan, Durant had taken over the Buick Motor
Company in 19°4. By 19°8 its production of over 8,000 vehicles made it
the largest automobile company in the country. In this expansion Durant's
greatest contribution was, according to an early historian of General
Motors, the building of a nationwide sales organization. 6
ln carrying out a strategy of growth, Durant preferred buying to building. After the formation of General Motors in 19°8 he gained control of
a number of enterprises producing and distributing cars, trucks.. parts,
and accessories. As he enlarged his empire, Durant made little effort ta
bring these many activities under centralized control. The company's
general office remained staffed by Durant, two or three personal assistants,
and their secretaries. Durant had neither the time nor information to evaluate, coordinate, and plan the activities of his subsidiaries or the company
as a whole. In the boom times immediately following the Armistice of
November 1918, the operating divisions quickly expanded production and
stocked quantities of inventory, in arder to have the supplies to meet what
they expected to be an ever-increasing demand. This was why, when the
automobile market collapsed in September of 1920, the company had snch
a costly write-down of inventory values and why it came so close to
bankruptcy.
At this s~me moment Durant was himself having personal financial difficulties. By attempting to hold up the price of General Motors stock, the
company's president, by November 1920, owed close ta $30 million in
brokers' loans. These were secured by General Motors stock, whose value
was plummeting. The Du Pont Company and J. P. Morgan and Company,
the two largest single investors in General Motors, arranged to take over
Durant's debts, and much of the stock he controlled. Pierre du Pont then
became president. He did so because the Du Pont Company had, on his
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recommendation, invested over $25 million of its wartime profits in Generai Motors in 1917. He now hoped to make the investment once again
profitable.
In rehabilitating General Motors, Pierre du Pont worked closely with
Alfred P. Sloan, Jr., a talented engineer and administrator who was at
that time managing the company's parts and accessory units. At the outset, Sioan and du Pont decided against creating a single centralized functionally departmentalized organization. The company's activities were
too large, too numerous, too varied, and too scattered to be so controlled.
They agreed to retain the company's integrated car, truck, parts, and accessory enterprises as autonomous operating divisions. They then defined
a division's activities according to the market it served. For the five automobile divisions, the market was set by price. Each division sold in a
single price class within what Sloan called the price pyramide Cadillac was
the top of the pyramid with the highest prices and lowest volume, and
Chevrolet was at the bottom with the lowest prices and highest volume.
Once the divisions' markets had been defined, du Pont and Sioan began to
replace Durant's tiny personal headquarters with a general office consisting of a number of powerful general executives and large advisory and
financial staffs.
At the same time, du Pont and Sloan had executives frorn the general
office devise procedures to coordinate current output with existing demand and to allocate resources in terrns of long-term demande The techniques for improved coordination evolved out of the pressing need in late
1920 to regain control over inventories, especially purchases. The srnall
team of executives given this task first required the divisions to submit for
each coming month and the following three months forecasts of material,
equipment, and labor needed for each month's production. Only after the
general office approved these estimates were the divisions permitted to
make their purchases. These forecasts quickly came to include aIl the inR-urs required for the anticipated output. By 1924 they were tied to annual
forecasts of demand provided by the new financial staff headed by Donaldson Brown from Du Pont. Annual forecasts were prepared for each
division by a collaborative effort between divisions and the general staff.
These "divisional indices," as they were called, included not only purchases and delivery schedules for materials and capital equiprnent required and labor to be hired, but also estimated rates of return on investment and prices to be charged for each product. Prices, unit costs, and
rates of return were aIl closely related to the volume permitted by demande In drawing up these divisional indices, the staff computed the size
of the national incorne, the state of the business cycle, normal seasonal
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variations in demand, and the division's anticipated share of the total market for each of its lines.
The forecasts on which output and purchases of materials were based
were constantly adjusted to actual sales. The data on sales came from reports submitted every ten days by the dealers and from monthly figures on
new car registrations collected by the R. L. Polk Company. The latter
also provided excellent information on General Motors' market share and
on that of its competitors. Besides permitting immediate adjustments of
flows to even small changes in demand, this information had other uses.
The comparison of actual to esrimated results of sales, market share, and
rate of return was used to sharpen forecasting techniques. Of more importance, such comparison provided another source of information for
the monitoring of divisional perfornlance and the planning and allocating
of resources for the future. Similar, though often less complete, techniques
were adopted for controlling inventory and coordinating flows and for
the evaluation of managerial performance at General Electric, Westinghouse' and Sears Roebuck. Eventually such methods were adopted by
nearly alliarge modern business enterprises in the United States.
As the new financial and advisory staffs were devising statistical information to control, coordinate, and evaluate day-to-day operations, Sloan,
du Pont, and their associates were working out ways to further improve
long-term planning and the allocation of capital and managerial resources.
Here the most significant move was to relieve top managers in the general
office of all day-to-clay operating responsibilities. Pierre du Pont remembered all too weIl the difficulties he and his cousin Coleman had had in
keeping the attention of senior operating executives on long-term planning and policy making. 7 Sioan recalled even more painfully how the divisions' managers had negotiated with themselves and with Durant over
capital expenditures.
On taking over at General Motors, du Pont concentrated top management decisions in the hands of a four-man executive committee. It inclucled himself, Sloan, and two of his most trusted associates at Du Pont,
John J. Raskob and J. Amory Haskell. In one of his first directives after
taking office, Pierre emphasized: "It is my helief that 90 percent of aIl
questions arising will be settled without reference to the Executive Committee and that the time of the Executive Committee members may be
fully empIoyed to srudy general routine and Iay down general policies for
the Corporation, leaving the burden of management and the carrying out
of instructions to the Line, Staff and Financiai Divisions."8
Once the crisis was surmounted and the new policies, procedures, and
rules for the more routine operations had been laid clown, Pierre du Pont
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enlarged the executive committee. By 1924 it had ten members, including
Sloan who had hecome president, du Pont who was then chairman of the
board, the head of the financial and the head of the advisory staffs, one of
the two group vice presidents-general executives-who had overall
supervision of specifie groups of divisions, and four executives without
any specific positions. The"tenth memher was the only manager with operating responsibilities. He was the chief executive of Buick, the conlpany's most profitable automotive division. 9 Although such exceptions
were nlade, the committee continued ta consist aImost completely of executives who had no day-to-day operating responsihilities. Its tasks were
explicitly to approve the divisional indices, to evaluate divisional performance, ta set pricing and other general corporate policies on the basis of its
evaluations, and most important of aIl, to plan Iong-ternl strategy 'and the
allocation of resources to carry it out. For such planning the committee
relied on long-term financial and economic forecasts prepared by trained
econonlists on Brown's financial staff.
In performing its work, the committee used the advisory and financial
staff to chee}, on information received from the operating divisions. The
functional specialists on the advisory staff were, for example, expected to
"audit" divisionaI activities and policies for their specifie functions. Thus
staff sales executives reviewed marketing policies, controIs, and procedures with the sales managers of the many divisions; those on the manufacturing staff did the same with the divisional production managers; and
so with automobile design, adverrising, and other comparable activities.
At the same rime, the staff executives were expected to give specialized expert advice to the operating managers as weIl as ro top executives in the
generaloffice.
Sloan soon realized that communication between staff, line, and general executives left much to he desired. 1o Friction between line and staff
executives often h'ad serious consequences. It proved most critical in
product development, where line managers considered the staff men too
theoreticaI, and staff executives complained that the line managers never
lool{ed heyond current production schedules. To bring together the three
types of executives-staff, line, and general-Sloan formed interdivisional
relations committees for major functional activities: product development,
works management, power and nlaintenance, sales, and institutional advertising. These committees, which' had their own salaried staffs, were
normaIly chaired by a member of the executive committee. They had as
their secretary the advisory staff's senior executive for that functional activity, and they included functionaI executives from major divisions.
By these several techniques top management was able to free itself of
operating biases and responsibilities, and at the same time keep in tonch
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with the corporation's widespread operations. Policy and planning were
no longer made through negotiations between the senior managers of
powerful operating departments or divisions. Policy was formulated by
general executives who had the time, information, and psychological commitment to the enterprise as a whole, rather than to one of its parts.
This type of structure, with its general office and its autonomous, integrated divisions, began to be adopted, though rather slowly, by other
large ,industrial enterprises in the 1920S and 1930S. It provided a more
flexible and effective organizational alternative for mergers than either the
holding company or the consolidation of the operations of constituent
companies into a single centralized functionally departmentalized structure. Snch holding companies as Allied Chemical and Union Carbide
adopted the multidivisional structure in the 1920S as did United States
Steel in the 1930S. It became even more widely nsed to manage enterprises
which grew, as Armour and United States Rubber were beginning to before W orld War l, by moving into new product and new regional marl{ets.
With the creation of a general office consisting of general executives and
a large financial and advisory staff and with the calibration of product
flow and day-ta-day operating activities to forecasted demand, the basic
organizational structure and administrative procedures of the modern industrial enterprise were virtually completed.
These methods wonld be, of course, constantly polished and adjusted.
The most important developments came in the coordination of activities
between and within departments. 11 As a company's sales rose from $50
million to $500 million and even $ 1 billion, prodnct development, coordination of product flow, and marketing became increasingly complex.
To assist in snch short-term integration of production and distribution and
short-term allocation of materials, managers specializing in coordination
appeared. "Project program managers," "market program managers," "interface managers," and "scheduling managers" ail helped to facilitate flows
of materials, funds, and ideas through the enterprise.
Althongh they developed many variations and although in very recent
years they have been occasionally mixed into a matrix form, only two
basic organizational structures have been used for the management of
large industrial enterprises. One is the centralized, fnnctional departmentalized type perfected by General Electric and Du Pont before
W orld War 1. The other is the mnltidivisional, decentralized structure
initially developed at General Motors and also at Du Pont in the 1920S.
The first has been used primarily by companies producing a single line
of goods for one major product or regional market, the second ,by
those manufactnring several lines for a number of product and regional
markets.

Management and Growth of Modern Indusirial Enterprise

The professionalizatio1z of 'IJ1'anage111ent
The techniques of industrial management Qeveloped at General Electric, Du Pont, and General Motors spread rapidly. During the 1920S the
new accounting, budgeting, and forecasting methods were becoming
normal operating procedures. Once the strategy of diversification created
or intensified the need for a multidivisional structure, that organizational
form was speedily adopted.
One reason for the rapid spread of the new techniques was the growing
professionalization of the managers of large industrial enterprises. Such
professionalization took much the same form as it had with the railroad
managers in the 1870S and 1880s and with mechanical engineers in the
1890S and 1900s. Professional societies were formed, professional journals
puhlished, and professional courses established in major American colleges
and universities. In the early years of the twentieth century, such societies,
journals, and courses appeared first for the functional middle managers, in
finance, marketing, and production, and then for general top managers.
Salaried managers in financial offices of the new enterprises were the
first to develop such a professional apparatus partly because their activities
were the most closely tied to earlier developments in railroad and factory
operations. The modern accounting profession in the United States had
two roots, the auditors and the cost accountants. 12 Managers in the auditing and accounting departments of railroads had formed their own national association in the 1880s. During the 1880s and 1890S investment
bankers had brought certified public accountants to New York from
Britain to assist them in railroad reorganization. For example, in 1890 the
British firm of Priee, Waterhouse & Co. opened a branch in New York,
and during that decade other English and Scottish firms followed suit. In
1897 members of these firms helped to form the American Association of
Public Accountants, which included railroad comptrollers as -weIl as
executives from accounting firms. That association grew quickly after the
merger movement created a demand for auditors and certified public
accountants in industry as weIl as in railroads. In 19°5 the association that
had published the proceedings of its meetings began to support the
monthly Journal of Accountancy. In 1916 it attempted to broaden its
appeal to other types of accountants by changing its name to the American
Institute of Accountants in the United States of America, but it continued
to he primarily an association for auditors.
The pioneers in cost accounting were, on the other hand, the industrial
engineers who developed new techniques as they systematized the factory
management and attempted to make it more scientific. During the first
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decade of the new century these men continued to describe their work
primarily in the Transactions of the AOlerican Society of Mechanical
Engineers and in Engineering News and the A111erican Machinist. Alexander H. Church, Harrington Emerson, H. L. Arnold, L. P. Alford, and
other cost accounting innovators were publishing nurnerous articles in
these journals dealing with overhead standard costing, factory burden,
and accounting controls. 1H
During the second decade of the century both financial and cost accounting began, to be taught extensively in colleges and universities. In
19°0 accounting courses were given in only 12 institutions of higher
learning, and these courses were little more than surveys of comnlercial
bool{keeping. By 1910, 52 colleges and universities offered accounting
courses, and by 1916 the number had risen to 116. 14 By then, these courses
included auditing, public accounting, and cost accounting. Significantly,
the first association to include cost accountants was the American Association of University Instructors, in Accounting, fornled in 1915, which
became the American Accounting Association after the First World War.
In 1926, when that association began to publish The Accounting Review,
a separate National Association of Cost Accountants had already been
forrned.
Marketing lagged somewhat behind finance and accounting in developing comparable professional activities. Trade journals had flourished
since the 1850s, first in the basic dry goods, hardware, grocery, drug, and
other trades, and then in more specialized ones. These journals, however,
concentrated on discussing commodities and markets. Then in 1888
Prt'nters' /11k was established as a journal for advertising managers and
firms. Neither Printers' /nk nor the trade journals devoted space to nlore
general nlethods and procedures of distribution, marketing, and purchasing. On the other hand, such topics made up the agenda of the meetings
of the first national marl{eting association founded in 1915. Articles about
these nlatters appeared in its Proceedings and later in the association's
Jour11al of Marketing. These themes were also at the core of courses on
nlarketing that had been established by 1910 in the new schools of business.
And as was the case with the cost accountants, these teachers formed the
first professional marketing association. 15
Professional organizations and journals for factory and production
nlanagers grew out of those originally formed by nlechanical, electrical,
and other types of engineers. The leaders of the nlovenlent for scientific
nlanagenlent were particularly anxious, to find a nlore congenial honle
than the American Society of Mechanical Engineers. The ASME, they
complained, paid too much attention to engineering and too little to management. 16 The small American Association of Industrial Management
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was started in 1899. Then in 191 1 Frank Gilbreth formed the Society for
the Promotion of the Science of Management which later became the
Taylor Society. Stililater it merged with the Society of Industrial Engineers to become the Society for the Advancement of Management. U ntil
W orld War 1 these management associations were concerned largely with
factory management and production engineering.
Immediately after the war, however, general managers formed their
own organizations. In 1919 the founding of the Administrative Management Association created a forum for papers and discussion on more general management problems. Its meetings, the contents of its Proceedings,
and its monthly Ad111inistrative Manage111ent Magazine appealed to managers in both government and business administration. Then in 1925 a
small association of specialists in personnel matters reorganized their society to form the American Management Association, which quickly became the leading professional organization for top and middle management
in American business corporations. Its meetings and its publications
focused on the overaII administration, operation, and control of the
modern business enterprise.
A major periodical devoted to general management had appeared even
before the formation of the American Management Association in 1925.
Before the war, Engineering News began to carry articles that deaIt with
n10re than factory management. In 1916 it changed its name to Indllstrial
Manage7nent. Earlier, Syste7Jl, which Arch W. Shaw had made the most
successful periodical devoted to general business affairs, occasionally
puhlished pieces on enterprise management. By 1921 the demand for such
materialled to the founding of Manage7Jlent and A d7Jlinistration, a journal
designed specifically to meet the needs of corporate management. It was in
this periodical that Donaldson Brown, Charles S. Mott, and other senior
executives at General Motors in 1924 explained in detail the organizational
control and accounting procedures they had devised during the reorganization of their giant enterprise. 17 During the I920S many of the leading
experts on corporate management as weIl as managers of major corporations contributed to this journal.
Central to the professionalization of ma~agement in the new multiunit
business enterprises were modern business schools. Their appearance
marked an educational development that was at that time unique to the
United States. In the late nineteenth century, business education consisted
of little more than the teaching of bookkeeping and secretarial skiIls in
small specialized private schools of commerce and, increasingly, in public
high schools. Gnly the University of Pennsylvania's undergraduate Wharton School of Commerce and Finance, founded in 188 l, offered courses in
business, and these included_Iittle more than commercial accounting and
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law. In the decade after 1899, business education became part of the
curriculum of the nation's most prestigious colleges and universities. The
University of Chicago and the University of California set up undergraduate schools of commerce in 1899. In 1900 New York University and
Dartmouth, with its Amos Tuck School of Administration and Finance,
followed suit. lB By the time Harvard opened its Graduate School of Business Administration in 1908, professional postgraduate business education
was already off to a good start.
The initial offerings of the new Harvard Business School indicate a
concern from the start with the training of managers for large multiunit
enterprises. 19 The three required courses-accounting, commerciallaw
and contracts, and a general course on the commerce of the United
States-reflected the older commercial orientation of the American econorny. But the electives were on the management of transportation, industrial, and marketing firms. In railroading the electives included Railroad
Organization and Finance, Railroad Operation, and Railroad RateMaking. In finance there was a course in corporate finance as weIl as one
in banking and one in life insurance. By 1914 the required course in
American commercial activities had become one in marketing, focusing
on management rather than on specific trades or commodities. As the
school's historian has explained about this course: "Marl{eting comprehended the whole process of physical distribution, demand activation,
merchandising, pricing, and other activities involved in the exchange of
products and services."
From the start Industrial Organization was one of the most popular
courses. Ir always included more than just the study of factory management. The course was set up by Arch W. Shaw, who came to the Harvard
Business School after turning over the administration of his Chicago publishing house to subordinates. At first Shaw relied quite heavily on outside
Iecturers. In 1910 these included FredericI{ W. Taylor, Harrington Emerson, Carl Barth, Morris Cool{e, Charles Day, and C. H. Going, allleading
practitioners of the new systematic and scientific management. Also Iecturing were two senior managers from General Electric. One, W. C. Fish,
spol{e on "decentralized manage1?ent." The other, Russell Robb, had his
talks on organization later published.
In the academic year 191 1- 191 2 the school offered a course on Business
Policy. Resulting from a series of discussions between Dean Edwin F. Gay
and Arch Shaw, "its purpose was to develop an approach to business
problems From the top management point of view."20 At Shaw's urging,
this course and others used the case method of instruction in a manner
similar to that developed at the Harvard Law SchooI. Business Poliey soon
became the core course of the curriculum at the Harvard Business School,

-468 ]

Management and Growth of Modern Industrial Enterprise

and the case method its primary method of teaching. In developing cases
and in making assignments, the instructors at Harvard and the other new
schools of business were able to draw on the wave of books appearing after
1910 on accounting, finance, marketing, and industrial organization, written by Taylor, Going, Robb, Shaw, Paul T. Cherington, Dexter Kimball,
Ralph S. Butler, Hugo Diemer, Lewis D. Haney, Edward D. Jones, and
many others.
Another evidence of professionalism was the appearance of the management consultant. Before World War 1 engineering consultants like
Taylor, Emerson, and Cooke were giving professional advice on more
than just factory management. By the end of the First W orld War, firms
like Arthur D. Little, Inc., Day & Zinlmerman, and Frazer and Torbet had
beconle primarily managen1ent rather than engineering consultants.21 As
early as 191 l, Arthur D. Little was advising General Moto~ on the
creation of a Technical Laboratory. In 1921 Day & Zimmerman had
provided, at the request of the bankers who helped the du Ponts refinance
General Motors, advice on its internaI reorganization. Frazer & Torbet,
formed in 1917, advised on the reorganization of both corporate and
governmental structures. An early associate and partner, James O. McKinsey, in 1925 set up his own firm which became and remained one of
the leading management consulting firms in the world. By the) 1920S comparable consulting firms provided expert advice on functional activities,
including the newer ones of personnel and public relations.
The appurtenances of professionalism-societies, journals, university
training, and specialized consultants-hardly existed in the United States
in 1900. By the 1920S they were aIl flourishing. Even then they were still
uniquely American, and did not appear in any strength in other economies
until after World War II. They developed in American industry, nluch as
they had in railroading, to provide channels of communication through
which managers could review and discuss similar problems and issues. And
by providing communication and personal contact they helped to give the
corporate managers a sense of self-identification. By attending and participating in the same meetings, by reading and writing for the same journals,
and by having attended the same type of college courses, these managers
began to have a common outlook as weIl as cornmon interests and concerns.
The impact of these professionaI activities was, of course, graduaI. In
the 1920S the societies were still smaII, the journals not too wideIy read,
and the business schooI graduates still in the lower ranks of management.
By the mid-twentieth"century, however, professionally oriented, salaried
career managers were the men who had taken charge of the large multiunit enterprises dominating the critical sectors of the American.economy.
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Growth of 1110dern business enterprise between the wars
One reason for the continuing spread of the modern enterprise ,vas
that the new professional associations, journals, training courses, and consultants made possible a rapid diffusion of the new managerial and
administrative procedures. More important, of course, were the advancing
technologies and expanding markets that gave the multiunit firm a competitive advantage in an increasingly larger part of the American economy.
Where the firm already dominated, it continued to grow by adding new
units and by internalizing their activities and the market transactions involved. In other industries and sectors where the multiunit enterprise had
not yet become strong, it appeared, grew, and flourished when processes
of production and the needs of distribution made administrative coordination more efficient than market coordination.
In transportation and communication, the operations and organization
of the railroad, telephone, and telegraph systems remained much the same
weIl into the twentieth century. The boundaries of the large regional
railroad systems changed little even though sorne mergers occurred and
sorne interior lines continued to try, usually unsuccessfully, to obtain
their own outlets to the seaboard. Only after World War II, wheri railroads began to become technologically obsolete in the carrying of passenger and sorne freight traffic, did the maps of American railroad systems
begin to change significantly. In communication, the telephone steadily
replaced the telegraph in long-distance service. American Telephone &
Telegraph continued to operate much the same way after World War 1 as
it had at the beginning of the century, with its nationwide "long-Iines"
organization responsible for long distance and twenty or so regional subsidiaries for local operations. The latter were still managed through centralized functionally departmentalized structures. 22
ln the two decades following W orld War 1, the internaI combustion
engine began to break the raiIroads' hold, first on the nation's passenger
traffic and then in the carrying of freight. By the outbreak of W orld War
II, the place of the large enterprise in the new forms of transportation was
becoming clear. In air transport, where precise operational coordination
was as essential for safe and efficient operations as it was on the railroads
eighty years before, a few carefully structured enterprises were beginning
ta dorninate, with the consent and even assistance of the Civil Aeronautics
Board. Truck, bus, and taxi lines, however, required rnuch less precision
in operational scheduling, less complex equipment, and a smaller capital
investment. Here small firms campeted effectively with large anes, even
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on the long hauls. 50, as air transport was becoming oligopolistic, ground
transportation was becoming more competitive.
ln mass marketing and distribution, retailers continued to expand at
the expense of wholesalers. Retail enterprises grew by adding new lines
and, even more, by adding new outlets or stores. The chain store became
the fastest growing channel of distribution. The existing chain stores
expanded more rapidly than other types of retailers. And new chains
appeared more often than did new department stores or mail-order houses.
Chains moved ioto the drug, grocery, and other trades that had hitherto
been the domain of the wholesaler and the small retailer. 2il Department
stores began, albeit most hesitantly, to enlarge their business by building
branches in the suburbs.
Mail-order houses did so much more precipitately when their basic rural
market ceased to grow. Farm incorne fell from $14.6 billion in 1919 to
$8.6 in 192 1; it came back to only $10.5 billion in 1926. As a result, mailorder firms, large and smalI, began to build chains of retail department
stores to provide outlets in urban and, particularly, the fast-growing suburban markets. Between 1925 and the onslaught of the great depression at
the end of 1929, Sears and Montgomery Ward both created a large nationwide chain. By the end of 1929, Sears had opened 324 retail stores and
Montgomery Ward nearly 500.24
This expansion, by internalizing more market transactions, permitted
the enterprises to mal{e fuller use of their buying, traffic, and operating
organizations. Sears, Montgomery Ward, and sorne chains integrated
bacl{ward, obtaining factories to assure themselves of a constant supply of
goods in certain lines. But, as was true before W orld War l, manufacturing
remained only a small part of their total operations. They always preferred to buy when they could and to manufacture only when it was
absolutely necessary in order to obtain stocks of desired specifications. In
one area they did develop new facilities-when they began to sell, in
volume, appliances, sewing machines, and other "big tickets," as they
were, called, which required specialized marketing services. The chains
soon found that if they wçre to compete with the producers of such
machinery, they too would have to have their own organizations to
service and repair the machines as weil as to provide credit and to make
collections. 25
Because the mass retailers did not neecl to invest in large amounts of
costly capital ,equipment, they continued to rely on the high-volume,
internally generated cash flow to provide for most of their working and
fixed capital. Sears, Roebuck and Montgomery Ward did obtain sorne
outside funds to build new mail-order plants before World War 1 and to
get through the inventory crisis of 1920-1921. On the other hand, the
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great expansion of retail stores after 1925 was, despite the costs of b~ying
land and building stores, entirely self-financed. 26 So the Rosenwalds of
Sears and the Thornes of Wards remained in control of their enterprises.
So, too, did the families of the builders of many department stores and
those that created the Atlantic & Pacific, Woolworth's, Penney's, and
other chains. They began to relinquish control only when they wished to
lessen their business responsibilities or to diversify their holdings. 27 The
nature of the chains' financial needs permitted the mass retailers to remain
entrepreneurial enterprises much longer than did the integrated industrials.
Although this study has not examined the continuing growth and
internaI organization of financial enterprises, it is worthwhile to point
out that they too expanded by hecoming multiunit. The insurance companies were the first financial firms to become modern business enterprises.
In their early years, the life insurance firms had specialized marketing
needs that were similar to those of the mass producers of machinery.28 For
actuarial reasons they had difficulty in becoming viable business enterprises until they had enough policyholders to spread the risl{s widely.
Then the large volume of their business permitted them to lower the unit
cost of writing insurance by internalizing and routinizing the transactions
involved. The maintenance of the volume of business, in turn, depended
on direct canvassing by salesmen and on maintaining a close continuing
relationship with the customer. Like the early machinery companies, most
insurance firms began in the 1 880s and 1 890S to replace large sales agencies
with branch offices operated and administered by salaried employees.
Nearly aIl came to he managed through three basic functional departments: sales, operations, and investment.
WeIl before 19°° the structure of the American insurance industry
showed similarities to the agricultural implement and meat-packing trades.
The Big Three-Mutual, Equitable, and New Yorl{ Life-dominated the
industry, and the smaller, though still large, enterprises-Metropolitan,
John Hancock, Aetna, Connecticut Mutual, Northwestern Mutual, and
Pennsylvania Mutual-followed their lead. The Big Three immediately
built extensive marketing organizations overseas. By the beginning of the
twentieth century they were among the largest insurance companies
operating in many European countries. The smaller enterprises tended to
stay closer to home. Again, as in the case of the marketing companies and
those industrials which were financed by high cash flow, these enterprises
were controlled by the founders and their families.
In the twentieth century the structure of the enterprise and the structure of the life insurance business remained relatively unchanged. As state
regulation increased and as companies adopted a mutual form of corporate
organization by which policyholders became share owners, these firms
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became managerial. Even before World War l, the Big Three had begun
to contract their overseas business as European states passed regulations
against foreign and particularly Anlerican insurance companies doing
business in their territories. While concentrating on the home market, the
insurance firms did come to carry a fuilline of .policies. However, they
made no attempt to diversify into other fields. They remained, as did most
transportation and communication companies, large bureaucratie enterprises carrying out a single major activity through a centralized functionally departmentalized organizational structure. 29
Commercial banks, unlike insurance companies, did not build national
organizations. This was because banks could normally do business only in
the state in which they were chartered. Moreover, the National Banking
Act of 1864 and laws in many states forbade the banks within their jurisdictions to have branches. During the nineteenth century, commercial
banks, except those of New York and Chicago, looked on themselves as
local institutions serving a single community. After 1900, however, as the
economy, particularly the cities, grew, the demand for banking services
became more acute. In 1913, for example, the Federal Reserve permitted
national banks to open branches abroad. 30 When state and nationallaws
were modified, American banks then began to grow by building branches.
And where locallaws continued to limit branches, banks created multiunit
enterprises by merging and forming chains. Like the marketing firms,
they found that they could make more intensive use of their central office
facilities and reach more customers by setting up geographically dispersed
outlets. In 1900 fewer than 100 American banks operated in more than
one office. By 1919, 464 banks operated 1,082 branches, and by 1929,
816 had 3,603 branches. The share of bank resources held by the multiunit
enterprises rose from 16 percent in 1919 to 46 percent in 1929. By then,
many banks had also set up branches overseas. While remaining solely
banking enterprises, American banks did, like the insurance companies,
soon offer a fuilline of services and so had departments for checking and
savings accounts, foreign exchange, and fiduciary trusts, as weIl as for
commercial banking.
After W orld War 1 the most important developments in the history
of modern business enterprises in the United States did not come from
enterprises involved in carrying out a single basic activity such as transportation, communication, marketing, or finance. Nor did they come
from finns that only manufactured. They appeared rather in large industrials that integrated production with distribution. In the years after 1917
these enterprises continued to grow in size and number. As regional and
national markets expanded and as technological advances permitted an
increase in the speed and volume of throughput and stock-turn, the inte-
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grated enterprises moved into industries where they had played a smaller
role before W orld War 1. These industries, however, were nearly aIl in
those larger industrial groups where the integrated enterprises had clustered from the start. As the firms became integrated, the industries in
which they operated became more concentrated. 31
In the years after the First World War, large integrated firms began to
expand by moving into new products for new markets. This strategy of
diversification evolved from the concept of the "fuilline," which many
early integrated enterprises had adopted weIl before 1917. Many American companies, following the example of pioneering big businesses in
tobacco, grain, soap, meat packing, cotton oil, rubber, and lead processing,
added lines that permitted them, to make more effective use of their
marketing and purchasing organizations and to exploit the by-products
of their manufacturing or processing operations. As in the case of the
meat packers and others, the intensified use of their marketing organization led to the addition of new production facilities, and expansion in the
output of by-products led to the addition of new marketing facilities and
personnel.
It was not until the 1920S, however, that diversification became an
explicit strategy of growth. Before the war, acquisitions of new products
had been ad hoc responses of middle managers to fairly obvious opportunities. After the war, top managers began to search consciously for new
products and new markets to make use of existing facilities and managerial
talent. The Du Pont Company, one of the very first to diversify in this
manner, did so in order to employ the managerial staff and facilities
which had been so greatly enlarged by the demands of W orld War 1.
Others soon followed. Their goal was, like that of the Du Pont executive
committee and the managers at the meat-packing firms, to use more intensively ail or part of the existing organization. The leveling off of the
national income in the mid-1920S and its drastic ~ecline in the 1930S
intensified the search for new products.
The new strategy was aimed at assuring the long-term health of an
enterprise by using more profitably its managers and facilities. In nearly
aIl cases, the plans were formulated and carried out by salaried and professionai managers. And in nearly aIl cases they were financed from retained earnings. Without such expansion, current dividends would
certainly have been higher.
The strategy of diversification of the industrial managers, therefore,
raised the possibility of internaI controversy much as system-building did
in railroading. The conflicting goals of maintaining current profits and
assuring long-term organizational stability may have led to arguments
within boards of directors of industrials, as they did earlier on railroads.
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Much more research is needed before reliable information exists on this
point. Nevertheless, it seems unlikely that such conflicts became as overt
as they did on the railroads. The large industrials, unlike the railroads,
were able to maintain dividends while carrying out their strategy of
growth. Their oligopolistic position helpe~ them to make profits and to
absorb losses even during the great depression of the 1930S. Moreover,
such expansion required smaller amounts of capital expended over longer
periods of time than did railroad system-building. As long as the managers
of these enterprises continued to pay modest dividends regularly, the
bankers or representatives of the founder's family or of the large stockholders who sat on the finance committee of their boards could view such
growth with equanimity and even enthusiasm. Expansion financed by
retained earnings, and not by large issues of stocks and bonds, promised to
increase substantially the value of their holdings.
ln undertaking the new strategy of diversification, managers occasionally purchased or merged with a company that' provided a new or complementary line. Much more often such expansion resulted from internaI
growth. The managers looked to their research organizations, originally
set up to improve product and process, to develop the new products that
might be particularly suitable to their production processes or marketing
skills.
Not surprisingly, therefore, this new use for industrial research was
first developed in the same industrial groups where the large enterprise
had come to cluster by World War 1. In 1929 over two-thirds of the
personnel employed in industrial research were concentrated in five
groups: electrical with 31.6 percent; chemical with 18.1 percent; nonelectrical machinery with 6.6 percent; metals, also ~ith 6.6 percent; and
rubber with 5.9 percent. 32 Although food and oil companies employed
somewhat fewer researchers, they still had many more than did firms in
labor-intensive, smalI-unit, competitive indust~ies. As Michael Gort has
pointed out in a detailed study of product diversification, chemical companies were the major diversifiers during the I930s-that is, they added
more new product lines than did enterprises in any other industrial group.
They were followed by those in electrical machinery, transportation
equipment, primary metals, and rubber.~3 Moreover, the industries inta
which these diversifying enterprises moved were, in arder, chemicals,
machinery, fabricated metals, electric machinery, food, and stone/glass/
clay. This pattern of interweaving diversification continued weIl heyond
World War II.
The ,histories of individual firms emphasize Gort's more general
points. 34 In the 192os, chemical firms like Du Pont, Union Carbide, Allied
Chemical, Hercules, and Monsanto aIl entered new industries. Each did so
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from its own specific technological base (for example, the Du Pont base
was nitrocellulose chemistry, and Union Carbide's was carbon chemistry). In the same decade, the great electrical manufacturers-General
Electric and Westinghouse-which up to that time had concentrated on
manufacturing light and power equipment, diversified into the production
of a wide variety of household appliances, as weIl as radio and x-fay
equipment. During the depression decade of the thirties, General Motors
(and to a lesser extent, other automobile companies) began to make and
sell diesel locomotives, appliances, tractors, and airplanes. By using organizational and operating techniques developed in the automobile industry
for the production and distribution of diesels, General Motors helped ta
make the steam locomotive a historical relic within a single decade. Metal
makers, particularly copper and brass companies, followed the example
of the Aluminu'm Company of America by producing kitchenware and
household fittings. Sorne rubber companies started to develop the potentialities of rubber chemistry. Others used their distribution networks to
sell a wide variety of products often made by other manufacturers. In
the 1930S, tao, food companies hegan to use their marl{eting facilities to
handle new Iines of goods which they then processed themselves.
These firms found that the new multidivisional structure met the
administrative needs of the new strategy. In fact, the managers at Du Pont
had first fashioned such a structure during the recession of 1920-1921 as
an answer to the new administrative challenges created by their diversification program. 35 Their move into paints, dyes, film, fibers, and chemicals overloaded the company's existing centralized, functionally departmentalized organization. That structure broke down under the strain of
attempting to coordinate the flow of goods of several lines of products
sold in a variety of markets and to allocate resources among these dissimilar kinds of businesses. As a result, Du Pont's performance in the new
ventures had been so poor that in 192 1 only the long-established explosives
business showed a profit. The creation of separate integrated autonomous
divisions to handIe the production and distribution of explosives, dyestuffs, celluloid products, fabrics and film, paints and chemicals, and
rayon made these major lines profitable. Since Du Pont hild long had
large and efficient top management, its organizational effort was not
concentrated, as was General Motors', on building the general office, but
rather on setting up and defining the functions and structure of the new
product divisions.
The multidivisional structure adopted by General Motors, Du Pont,
and later by United States Rubber, General Electric, Standard Oil, and
other enterprises in technologically advanced industries institutionalized
the strategy of diversification. In so doing, it helped to systematize the

47 6 ]

,Management and Growth of Modern Industrial Enterprise

processes of technological innovation in the American economy. The research department in such enterprises tested the commercial viability of
new products generated either by the central research staff or by the
operating divisions or even developed outside the company. The executives in the general office, freed from day-to-day operational decisions,
determined whether the company's managers could profitably process
and distribute these new products. If they decided that the managers
could not, then they normally licensed the new product to sorne other
firm. If they agreed that they could, and that the potential market was
similar to one in which the firm currently sold, then its production and
sale were given to an existing division. If the market was quite different, a
new division was formed. By the outbreak of W orld War II, the diversified industrial enterprises using the divisional organization structure were
still few, but they had become the most dynamic form of American
business enterprise.

Modern business enterprise since 1941
In many sectors of the American economy, but above aIl in the central
sectors of production and distribution, World War II put the capstone on
the institutional developments of the interwar years and set the stage for
the impressive growth of the modern business enterprise and of the econorny itself in the postwar years. 36
In the first place, wartime demands for new, technologically complex
products such as synthetic rubher, high octane gasoline, radar, electronic
antisubmarine devices, and a wide variety of weapons brought a pooling
of scientific and technological knowledge and led to a major expansion
in the systematic application of science in American industry. As a result,
petroleum, rubber, metals, and a number of food companies developed
new capacities for producing a variety of chemicals and synthetic materials. Electrical and radio companies, small as weIl as large, oid as weIl as
new, acquired the facilities for producing a wide range of electron,ie
products.
Second, the requirements of mobilizing the economy led to the pooling
and expansion of managerial procedures and controls whose use was still
largely concentrated in the large, departmentalized and divisionalized
integrated enterprises. During the war, small firms (usually as subeontraetors for the larger concerns) learned about the modern methods of forecasting, accounting, and inventory control.
In addition, the war brought full employment for the first time since
1929. The continuance of a vast national mass market was further assured
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when, early in 1946, Congress passed the Employment Act, which committed the ferleraI government to maintain maximum employment and
with it a high-Ievel aggregate demande This commitment to support the
mass market, together with the spread of industriai technology and the
increased knowledge of administrative techniques, aIl promised a postwar
economic expansion which the large integrated and diversified industrial
enterprise was in the best position to exploit.
Indeed, the years after World War II mark the triumph of modern
business enterprise. Aided by the new federal commitment, aggregate
demand grew steadily at a healthy rate for twenty years after the war,
with the gross national product (in constant dollars) rising from $309.9
billion in 1947 to $727.1 billion in 1969.37 This growth provided a mass
market far greater than any previously known in history; regional marl{ets
became as massive as the national market had been in the late nineteenth
century. In technology, the electronics revolution (including automation) , the high-speed computer, the development of new plastics, artificial
fibers, and metal alloys, and the continuing systematic application of
science to industry aIl increased the speed and volume of production and
distribution and sa expanded the needs and opportunities for applying the
visible hand of management.
In finance and distribution, as weIl as in many consumer services, the
great postwar market was probably more important than technologicai
change in stimulating the spread of modern business enterprise. New
electronic machinery did allow greatly increased speed and volume of
work performed. As important was the increasing internalization of
market transactions by the building or buying of branches. In banking,
the enterprise grew by adding branches and by consolidating many small
units within major urban, suburban, and state areas into large administrative networks. In food retailing, chain stores had a continuing boom,
with new grocery stores and supermarkets enjoying immense popularity.
Hotels, restaurants, even rent-a-car services spread their networks across
the land. The older mass retailers-merchandise chains, mail-order houses,
and department stores-became large enough to adopt the multidivisional
structure. This was done largely by defining the divisions along regional
ratheF than product lines (see figure 13). As a result of this massive
growth of chains, the number of smail, single-unit jobbers and retailers,
and also of hotels and restaurants, has declined more rapidly since the
Second W orld War than before it.
In manufacturing and communications, technology had the greatest
impact. Automation, the computer, and the new materials (such as plastics) increased output of existing large-batch and continuous-process
plants and factories and permitted the introduction of these mass produc-
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Figure 13. The multidivisional structure: retailing
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tion techniques in many of the oider industries where they had not yet
been adopted. Thus, the technologicai advances in production encouraged
the continuing spread of the integrated enterprise, and with it, oligopoly
in man-made fibers, paper, glass, and sorne metal-fabricating industries.
Technology also changed the mass communications and entertainment
industry as television replaced both motion pictures and radio as the most
popular mass medium. Because of the huge capital requirements and the
complex scheduling needed, a few large television broadcasting chains
(usually an outgrowth of radio chains) quickly dominated the industry.
In transportation, the pre-W orld War II trends initiated by eariier technological innovations accelerated. Airline companies grew in size and
complexity but not in number. More large firms appeared in the movement of goods by trucks, but large and small companies continued to
compete side by side.
Technology was alI-important in the rapid postwar growth and spread
of the diversified multi-industry firms. The obvious rewards of research
and development turned more and more integrated enterprises to a
strategy of expansion through diversification. It also encouraged finns
which had aiready diversified to move into still other produet lines. By
the 1960s, nearly aIl of the leading companies in chemicals, rubber, glass,
paper, electrical machinery, transportation vehicles, and many food COffipanies were making products in ten or more different SIC four-digit industries. 38 Most of the large metal, oil, and machinery firms operated in
from three to ten such industries. In order to obtain the maximum return
from their new investments, nearly aIl of these enterprises had by the
1960s adopted the multidivisional structure with its autonomous operating
divisions and its evaluating and planning generai office.
During the 1950S, the divisionalized firms further refined their strategy
of diversification by exploiting what became known as the product
cycle. 39 Strategies became designed to obtain the maximum return from a
new product as it moved through the cycle from its initial commercialization to full maturity. An effectively diversified enterprise attempted to
have a number of produci: lines, each at a different stage of the product
cycle.
The multidivisional structure which helped to institutionalize product
innovation also made it easier for the large integrated enterprise to meet
the demands of the federai government for military and advance scientific
hardware and to reach the rapidly growing overseas markets. During the
years of the cold war, the government required a wide variety of weapons
-ranging from aircraft carriers, missiles, and submarines; to conventional
guns and tanks, as weIl as nuclear reactors for the Atomic Energy Commission and spaceships, with aIl their accoutrements, for the National
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Aeronautics and Space Administration. To handle these markets companies merely added a separate division or group of divisions for atomic
energy, weapons, or government business in general.
More significant in the recent evolution of modern enterprise than the
postwar governmental demand were foreign markets. The large integrated food and machinery companies that built their overseas domains
before 1914 continued to maintain and often to expand them after the
First World War. During the 1920S, a relatively small number of oil,
chemical, rubber, and automobile comp?nies followed the pioneering firms
overseas. The depression of the 1930S slowed, and the Second World War
almost stopped, expansion abroad. Then in the 1950S and early 1960s,
particularly after the opening of the European Common Market, came a
massive drive for foreign markets. Direct American investment in Europe
alone rose from $1.7 billion in 1950 to $24.5 billion in 1970.40 This second
"American challenge" in Europe was spearheaded by the two hundred
firms that accounted for more than half of the direct investment made by
United States companies abroad. These two hundred were clustered in
the capital-intensive, technologically advanced industries that had integrated, diversified, and then adopted the rnultidivisional form of organization. 41
Overseas investment, in turn, had an impact on the structure of the
diversified enterprise.42 When a company first began to move abroad, it
usually created an international division to supervise and coordinate overseas activities and to recommend investment decisions to the corporation's
senior executives. However, as the operations and investment decisions
grew larger and more cornpiex, the international division began to disappear. Where the product divisions were strong, they took over the
international business of the lines they were already handling domestically.
For those companies which still concentrated on one dominant line of
business, such as oil, copper, sorne food, and drink (for example, CocaCola), the operating divisions became geographical, each covering a major
area of the globe. A few multinationals developed a matrix form of
structure in which overseas managers reported to regional divisions ~on
sorne matters and to product divisions on others. In aIl cases, the multidivisional form was extended from a national to a worldwide basis, with
long-term allocation decisions continuing to he made at the general office,
and day-to-day coordination of throughput continuing to be handled by
the divisions.
During the 1960s a major variation of the diversified, muitidivisionai
enterprise appeared on the American business scene. This was the conglomerate. The conglomerate differed from the oider, muiti-industrial,
multinational enterprise in its strategy (and, therefore, in the natur~ of its
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capital investments) and in its organizational structure. The large, diversified enterprise had grown primarily by internaI expansion-that is, by
direct investment of plant and personnel in industries related to its original
line of products. It moved into markets where the managerial, technological, and marketing skills and resources of its organizatjon gave it a
competitive advantage. The conglomerate, on the other hand, expanded
entirely by the acquisition of existing enterprises, and not by direct investment into its own plant and personnel, and it often did so in totally unrelated fields. With the exception of a few large relatively undiversified oil
c?mpanies lool{ing for profitable investments, the acquiring firms were
not usually in the capital-intensive, mass production, mass distribution
industries. They were, rather, in industries such as textiles and ocean
shipping, where smaII enterprises remained competitive, or they were in
those industries producing speci_alized products for individual orders, such
as the machine tool and defense and space industries. 4'3 The,creators of the
first conglomerates embarked on strategies of unrelated acquisition when
they realized that their own industries had little potential for continued
growth, and when they became aware of the value of a diversified product
line and a strategy based on the product cycle. Tax considerations played
a part in the making of specifie acquisitions but were rarely the basic
reason for embarking on the new strategy. The acquiring firm tended to
purchase relatively smail enterprises in industries that were not yet oligopolies. Because many of these small enterprises had not become wholly
managerial, the acquiring firms were in sorne cases able to provide them
with new administrative and operational techniques.
The structure of the new conglomerates reflected their strategies of
growth. 44 Their general offices were smail and the acquired operating
nnits were permitted more autonomy than the divisions of the large
diversified firme The difference in the general office of a conglomerate
was not in the size of its financial or legal staff or in the number of general
executives. Indeed, many conglomerates had even more general executives
than did the aider, diversified majors. The difference came in the size and
functions of its advisory staff. The conglomerate had no staff offices for
purchasing, traffic, research and development, sales, advertising, or production. The only staff not devoted to purely legal and financial matters
was for corporate planning (that is, for the formulation of the strategy to
he used in investment decisions). As a result, the conglomerates could
concentrate more single-mindedly on making investments in new industries and new markets and withdraw more easiIy from existing ones than
could the oider, large, diversified companies. On the other hand, the
conglomerates were far less effective in monitoring and evaluating their
divisions and in taking action to improve divisional operating performance.
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They had neither the manpower nor the skills to nurse sick divisions back
to health. Moreover, because conglomerates did not possess centralized
research and development facilities or sta~ expertise concerning complex
technology, they were unable to introduce new processes and products
regularly and systematically into the economy. The managers of conglomerates became almost pure specialists in the long-term allocation of
resources. They differed, however, from the managers of banks and
mutual funds ~n that they made direct investments, for whose management they were fully responsible, rather than indirect portfolio investments, which rarely carried responsibility for operating performance.
As the history of the conglomerate suggests, changes in the operation
and organization of the large business enterprise since W orld War 1 have
had more of an effect on the formulation of long-term strategy and resource allocation than on short-term, day-to-day operations. The techniques for managing the funëtional departments within an integrated
business organization (either a division or firm) continued to be improved,
but not basically changed. Methods to coordinate product flow and
information have become increasingly sophisticated. But neither interdepartmental nor intradepartmental activities have been fundamentally
changed. On the other hand, as the diversified enterprises that adopted the
multidivisional form expanded their activities, they enlarged these top
management offices by appointing group executives who became responsible for a number of operating divisions. The new conglomerates set up
comparable general offices, though assisted by smaller staffs. Even those
few industrials that did not diversify and the large, single-furtction, mass
marketing and service enterprises enlarged their top management. In the
second half of the twentieth century top management had become collective. It concentrated increasingly on long-term resource allocation.

The dominance of modern business enterprise
In the years after World War II the large managerial enterprise became
ever more powerful. It acquired control of an increasing share of the
nation's economic activities, as weIl as a growing part of the industrial
production of Europe and the rest of the world. In 1947, the two hundred
largest industrials in the United States (many of which were not yet fully
diversified or divisionalized) accounted for 30 percent of the value added
in manufacturing and 47.2 percent of total corporate manufacturing
assets. By 1963, after most of these enterprises had adopted the new strategy and the new structure, they were responsible for 41 percent of the
value added and 56.3 percent of assets. By 1968, that last figure had risen
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to 60.9 percent.45 These giant enterprises generated by far the largest
share of nongovernment funds and provided most of the nongovernment
personnel involved in industrial research and development. These same
firms were the prime contractors used by the government in W orld War
II and in the two decades of the cold war: They were the companies that
provided the hardware for its atomic energy and space programs. They,
too, were the same enterprises that continued to present the "American
challenge" to European and other businessmen overseas.
This brief review of the spread of modern business enterprise after
World War 1 can only hint at the diversity and complexity of the process.
It cannot indicate the responses-some successful and others much less
50-of individual enterprises or even of the institution as a whole, to the
coming of the great depression, W orld War II, the cold war, or the
continuing fluctuations of the business cycle. Nor does it attempt to
delineate the costs as weIl as the benefits of efficient, high-volume exploitation of resources.
The purpose of this review has been only to emphasize the fact that
modern business enterprise had reached its maturity in the United States
by the 1920S. It continued to flourish and to spread in those sectors of the
economy where administrative coordination proved more profitable than
market coordination-in those sectors where the visible hand of management had demonstrated its value. The fundamental changes in the organization of American business enterprise and of the economy came before
W orld War 1; and they came as a response to profound market and
technological changes that began in the middle of the nineteenth century.

Conclusion: The Managerial
Revolution in American Business
This study does more than trace the history of an institution. It describes
the beginnings of a new economic function-that of administrative
coordination and allocation-and the coming of a new subspecies of
economic man-the salaried manager-to carry out this function. Technological innovation, the rapid growth and spread of population, and
expanding per capita income, made the processes of production and
distribution more complex and increased the speed and volume of the
flow of materials through them. Existing market mechanisms were often
no longer able to coordinate these flows effectively. The new technologies
and expanding markets thus created for the first time a need for administrative coordination. To carry out this function entrepreneurs built
multiunit business enterprises and hired the managers needed to administer
them. Where the new enterprises were able to coordinate current flows
of materials profitably, their managers also allocated resources for future
production and distribution. As technology became bath more complex
and more productive, and as markets continued to expand, these managers
assumed command in the central sectors of the American economy.

General patterns of il1stitutional growth
The significance of the coming of this new function and class for an
understanding of American economic history can he pinpointed by briefly
summarizing the general patterns of growth. Such a summary demonstrates how historicaI experience substantiates the generaI propositions
484
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outlined in the introduction to this study. Ir suggests areas of research
for economists concerned with industrial organization and the theory of
the firm and for historians concerned with the new class and its growing
power in the American economy. Although this summary deals only with
the institution in the United States, it can provide a set of ideas for anaIyzing and explaining its history in other economies as weIl.
The multiunit business enterprise, it must aiways be kept in mind, is a
modern phenomenon. It did not exist in the United States in 1840. At that
time the volume of economic activity was not yet large enough to make
administrative coordination more productive and, therefore, more profitable than market coordination. Neither the needs nor the opportunities
existed to build a multiunit enterprise. The few prototypes of the modern
firm-textile miIls and the Springfield Armory-remained single-unit
enterprises. The earliest multiunit enterprise, the Bank of the United
States, became extremely powerfui and, partly because of its power, was
short-lived. Untii coal provided a cheap and flexible source of energy and
until the railroad made possible fast, regular all-weather transportation,
the processes of production and distribution continued to be managed in
much the same way as they had been for half a millennium. AlI these
processes, including transportation and finance, were carried out by small
personally owned and managed firms.
The first modern enterprises were those created to administer the operation of the new railroad and telegraph companies. Adminstrative coordination of the movement of trains and the flow of traffic was essential for
the safety of the passengers and the efficient movement of a wide variety
of freight across the nation's rails. Such coordination was also necessary to
transmit thousands of messages across its telegraph wires. In other forms
of transportation and communication, where the volume of traffic was less
varied or moved at slower speeds, coordination was less necessary. There
the large enterprise was slower in coming. When steamship and urban
traction lines did increase in size, they had little difficulty in adapting
procedures perfected by the railroads. And when the development of
long-distance technology permitted the creation of a national telephone
system, the enterprise that managed it became organized along the lines of
Western Union.
The new speed and volume of distribution brought a revolution in
marketing. Multiunit enterprises began ta coordinate the greatly expanded
flows of goods from producers ta consumers. The commodity dealers,
the large full-line wholesalers, and the new mass retailers (department
stores, mail-order houses, and chains) pushed aside the existing commission merchants. The administrative coordination they provided permitted
them to lower priees and still make profits higher than those of the mer-
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chants they replaced. As time passed, the mass retailers supplanted the
wholesalers because they internalized one more set of transactions and so
coordinated flows more directly and efficiently.
In production, the first modern managers came in those industries and
enterprises where technology permitted several processes of production
to be carried on within a single factory or works (that is, internalized). In
those industries, output soared as energy was used more intensively and as
machinery, plant design, and administrative procedures were improved.
As the number of workers required for a given unit of output declined,
the number of managers needed to supervise these flows increased. Mass
production factories became manager-intensive. Nevertheless, as long as
the output of these factories was distributed efficiently by the new mass
marketers, the manufacturing enterprise remained smal!. Only a score of
managers were needed to manage even the largest of the new factories.
On the other hand, where the mass marketers were unable to provide
the services needed to distribute the goods in the volume in which they
could be produced, the enterprise became large. The modern industrial
enterprise began when manufacturers built their own sales and distribution
networks, and then their own extensive purchasing organizations. By
integrating mass production with mass distribution, they came to coordinate administratively the flow of a high volume of goods from the
suppliers of the raw materials through the processes of production"and
distribution to the retailer or ultimate consumer.
In aIl these new enterprises-the railroads, the telegraph, the mass marketers, and the mass producers-a managerial hierarchy had to he created
to supervise several operating units and to coordinate and monitor their
activities. The railroads, in managing their huge regional systems, and
Western Union, in administering its national one, had to recruit large
managerial staffs that included severaileveis of middle managers. On the
other hand, in the marketing and the nonintegrated mass producing enterprises and in aIl but the largest steamship, traction, and utilities companies,
the managerial hierarchy remained relatively small. But when an enterprise integrated mass production with mass distribution, its management
became even larger than those in transportation and communication.
Once such a hierarchy had successfully taken over the function of
coordinating flows, the desire of the managers to assure the success of
their enterprise as a profit-making institution created strong pressures for
its continuing growth. Such growth normally resulted from two quite
different strategies of expansion. One was defensive or negative and
stemmed from a desire for security. Its purpose was to prevent sources of
supplies or outlets for goods and services from being cut off or to limit
entry of new competitors into the trade. The other strategy was more
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positive. Its aim was to add new units, permitting by means of administrative coordination a more intensive use of existing facilities and personnel. Such positive growth rnight be considered as productive expansion
and negative or defensive growth as nonproductive expansion. One
increased productivity by lowering unit costs, the other rarely did.
In the growth of railroad and telegraph enterprises, both positive and
negative motives were significant. Expanding the system by building or
buying lines into another major commercial center helped ta assure fuller
use of existing facilities and personnel. This was particularly true if
connecting lines were not adequate to handle the full flow of eurrent
traffic. Such expansion was also used to prevent a basic source or outlet of
traffic from being taken over by a rival road or to prevent a rival from
obtaining access to sources of traffic. Once the nation's basic transportation network had been completed, defensive rather than productive
growth became the norme Where lines already existed with capacity to
carry current traffic, the building or buying of additional roads resulted
almost wholly from defensive measures. The costs of such expansion were
far greater than any savings that might be achieved from more efficient
coordination of flows. For this reason, the building of the giant systems
during the 1 880s and 1 890S resulted in nonproductive rather than productive expansion of railroad enterprises.
Defensive motives were less significant to the modern marketing enterprises. Because the marketers normally had a number of suppliers, they
were rarely threatened by the possihility of having their stocks cut off.
Nor was there much opportunity to keep stocks out of competitors' hands.
The marl{eters went into manufacturing only on those relatively rare
occasions when processors were unable to provide the goods at the price,
quality, and quantity desired. The cost of obtaining expensive manufacturing plants normally outweighed any gains to be achieved by more
effective coordination. Nor were there defensive reasons to integrate
forward. The wholesalers had little to gain by purchasing their customers,
and the retailers were, of course, at the end of the ,distribution line.
The basic strategy of growth for the mass marketers was, then, one of
productive expansion. They expanded by adding new outlets and new
lines that permitted them to make more complete use of their eentralized
buying, goods handling, and administrative facilities. A comparable strategy of productive expansion was carried on in the twentieth century by
banks and other financial and service enterprises. They became large,
managerial firms by adding new branches or outlets that permitted them
to make more intensive use of their centralized services and facilities.
For those manufacturers who moved into mass distribution when they
found existing marketers inadequate for their distribution needs, the
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motives for expansion iwere both defensive, and productive. The initial
reasons for building their marketing and then their purchasing organizations were positive; in the beginning the creation of a buying and selling
network was essential to insure the administrative coordination needed to
keep their production facilities fully employed. Necessary for the mass
production and mass distribution of their products, the administrative
coordination made possible by obtaining such selling, buying, and transportati~~ facilities provided these enterprises with a powerful barrier to
competition.
Integration backwards into the control of materials, on the other hand,
tended to be more defensive than productive. It was productive where, as
in the case of food and tobacco companies, suppliers were numerous and
scattered. Then the creation of. an extensive buying network made possible
the maintenance of a high-volume flow of perishable or semiperishable
products into processing plants. But where supplies were limited or could
be easily controlled by a small number of enterprises, expansion was defensive. Mass producers wap.ted to have assured control over at least sorne
of the sources of raw or semifinished rnaterials. They also found it advantageous to bar others from access to these supplies. The savings from
improved scheduling hardly covered the heavy cost of such investments.
Positive motives appeared and played a larger role than did defensive
ones in the continuing growth of the large integrated industrial enterprise.
Like the marketers, the industrialists continued to set up new branch sales
offices at home and abroad. Increases in sales, in turn, brought expansion
in manufacturing faciliries and enlarged purchasing organizations. These
industrial firms also added new lines to make more intensive use of their
buying, selling, and processing facilities. Such additions, in turn, required
the creation of new facilities. The sale of by-products in markets different
from those of the primary line called for the creation of new marketing
departments. Lines taken on to make fuller use of a distributing network
often required the development of new manufacturing and purchasing
units. In time snch enterprises found it profitable to produce 'and market
products that made use of only their technological capacities and managerial experience. Such moves into new product lines for new markets
were not done to protect their own sources or outlets, or to take preventive
action against others. They were to permit the continuing use of existing
resonrces as weIl as to develop new ones.
Because large integrated industrial enterprises carried on a wider variety
of fnnctions over a wider geographical area than did marketing, transportation, and communications enterprises, they had greater potential for
continuing growth. The facilities and administrative skills of the railroad
and telegraph companies could not he easily transferred to other economic
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activities. The'marketers, with their small investment in and little .pressure
to buy into manufacturing, remained marketers. Their expansion was limited to the number of outlets that could make effective use of their centralized purchasing and other facilities. Much the same was true of financial firms and a ,variety of such enterprises.
On the other hand, the large integrated industrial enterprises, with their
extensive marketing, manufacturing, purchasing, raw-materials producing, transportation, and research facilities, had a wider variety of resources
that could be transferred to the production and distribution of other
products for other markets. The executives in these large managerial hierarchies were trained in different types .of economic activity and ,so were
better equipped to take on the manufacture and sale of new 'products in
new markets than were those in enterprises that carried out ooly one basic
function-finance, marketing, transportation, or communication. Moreover, because the large integrated industrial had more and different types
of operating units than other kinds of business enterprises, the likelihood
that units might he underutilized was greater. It was rare for aIl .units in
such an enterprise to be operating at the same speed and capacity. Such
disequilibrium provided constant pressure for the growth of the firm. 1
Whether the enterprise was pushed by the need to use existing physical
and human resources or pulled by the coming of new markets that might
use its facilities, it tended to move into areas where existing demand and
technology created the needs and opportunities for administrative coordination. Such p~oductive expansion was inherently more profitable
than defensive expansion, and so set the direction in which the enterprise
grew. And the distance the enterprise moved in this direction was closely
related to the nature of its resources, the skills of its managers, and the
transferability of these resources and skills to new products, services, and
markets.
In those industries where administrative coordination of mass production and mass distribution was profitable, a few large vertically integrated
firms quickly dominated. Concentration and oligopoly appeared as a consequence of the need for and the profitahility of administrative coordination. Where markets and technology did not give the manufacturing or
processing enterprises a competitive advantage, large mass retailers came
increasingly to coordinate flows. Because of the number and complexity,
of these flows, many small suppliers and distributors, including brokers
and freight forwarders, continued to fill-in and even-out the flows. Their
functions, however, supplemented, and were integrated into, the larger
economy by the coordinating activities of the mass producers and mass
marketers.
Although administrative coordination has heen a basic function in the
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modernization of the American economy, economists have given it little
attention. Many have remained satisfied with Adam Smith's dictum that
the division of labor reflects the extent of the market. Like George Stigler,
they see the natural response to improved technology and markets as
one of increasing specialization in the activities of the enterprise and
vertical disintegration in the industries in which these enterprises operate. 2
Such an analysis has historical validity for the years before 1850 but has
little relevance to much of the economy after the completion of the transportation and communication infrastructure. Besides ignoring the historical experience, such a vie\v fails to consider the fact that increasing
specialization must, almost by definition, calI for more carefully planned
coordination if volume output demanded by mass markets is to be
achieved.
Economists have also often failed to relate administrative coordination
to the theory of the firme For example, far more economies result from the
careful coordination of flow through the processes of production and distribution than from increasing the size of producing or distributing units in
terms of capital facilities or number of workers. Any theory of the firm
that defines the enterprise merely as la factory or even a number of factories, and therefore fails to take into account the role of administrative
coordination, is far removed from reality.
In addition, administrative coordination helps to account for a significant segment of what economists have defined as a residual, that is, the
proportion of output that cannot be explained by the growth of input.
Certainly the speed and regularity with which goods flow through the
processes of production and distribution and the way these flows are organized affect the volume and unit cost. U ntil economists analyze the
function of administrative coordination, the theory of the firm will renlain essentially a theory of production. The institution through which
the factors of production are combined, which coordinates current fiows,
and which allocates resources for future economic activities in major sectors of the economy deserves more attention than it has yet received
from economists.

The ascendancy of the 111anager
Historians as weIl as economists have failed to consider the implications
of the rise of modern business enterprise. They have studied the entrepreneurs who created modern business enterprise, but more in moral than in
analyticaI terms. Their concern has been more whether they were exploiters (robber barons) or creators (industrial statesmen). Historians
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have aIso been fascinated by the financiers who for brief periods allocated
funds to transportation, communication, and sorne industrial enterprises
and so appeared to have control of major sectors of the economy. But
they have paid almost no notice at aIl to the managers who, because they
carried out a basic new economic function, continued to play a far more
central role in the operations of the American economy than did the
robber barons, industrial statesmen, or financiers. When they have looked
at the development of the American economic system, historians have
been more concerned about the continuing of family (that is, entrepreneurial) capitalism or of financial capitalism than about the spread of
managerial capitalism.
At the beginning of this century the American economic system still
included elements of financial and family capitalism. Managerial capitalism was not yet fully dominant. Where the initial cost of facilities was
high, as was the case with the railroad, the telegraph, urban traction lines,
and other utilities, investment bankers and other financial intermediaries
who had played a major role in raising funds for the enterprise continued
to participate in decisions on the allocation of resources for the future.
Where, as was the case with the mass marketers, initial capital costs were
low and high volume output generated funds for expansion, the entrepreneurs who created the firm and their families continued to have a say
in top management decisions. But by 1917 representatives of an entrepreneurial family or a banking house almost never took part in middle management decisions on prices, output, deliveries, wages, and employment
required in the coordinating of current flows. Even in top management decisions concerning the allocation of resources, their power remained essentially negative. They could say no, but unless they themselves were
trained managers with long experience in the same industry and even the
same company, they haçl neither the information nor the experience to
propose positive alternative courses of action.
The relationship between ownership and management within the integrated industrial firm reflected the way in which it became large. The
experience of those that expanded initially by building an extensive marketing and purchasing organization paralleled that of the mass marketers.
Because internally generated funds paid for the facilities and financed
continued growth, the founder and his family retained control. Even
when the enterprîse went to the money markets for funds to supplement
retained earnings for expansion, the family continued to own a large
minority and nearly always controlling share of its stock.
Nevertheless, members of the entrepreneurial family rarely became active in top management unless they themselves were trained as professional managers. Since the profits of the family enterprise usually assured
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them of a large personal income, they had little financial incentive to spend
years working up the managerialladder. Therefore, in only a few of the
large American business enterprises did family members continue to participate for more than two generations in the management of the companies they owned.
The descendants of the founders of and early investors in such industrial enterprises continued to reap the profits of successful administrative
coordination. Indeed, the majority of American fortunes came from the
building and operation of modern business enterprises. These families remain the primary beneficiaries of managerial capitalism, but they are no
longer involved in the operation of its central institution. By mid-twentieth century few had any direct say in the decisions concerning current
flows and future allocations so essential to the operation of the American
economy.
A comparable pattern occurred in those industrial enterprises that grew
large through merger rather than through internai growth. The financiers
who provided or arranged to obtain.funds to rationalize and centralize
production and to create new marketing and purchasing organizations remained on the boards of consolidated industrial enterprises. They rareIy,
however, had as strong an influence on the boards of directors of industrial enterprises as they had· on the boards of railroad companies. The
capital needed for the initial reorganizations was Iess than that required
for railroad system-building, and the profits for internaI financing generated by these industrials was higher. In a few of the largest and bestknown mergers-General Electric, United States Steel, International
Harvester, and Allis Chalmers-outside directors From the financial community outnumbered insiders taken from management. But on the boards
of a much greater number of food, machinery, chemical, oil, rubber, and
primary merals enterprises, outside financiers were very much in the
minority. Their influence was significant only when the enterprise decided to go to the money markets to supplement retained earnings. With
a few notable exceptions, such as United States Steel, managers soon came
to command those enterprises where financiers were originally influentiaI.
Financial capitalism in the United ~tates was a narrowly located, shortlived phenomenon.
By mid-century even the legal fiction of outside control was beginning
to disappear. A study of the 200 largest nonfinancial companies in 1963
indicates that in none of these firms did an individual, family, or group
hold over 80 percent of the stock.3 None were still privately owned. In
only 5 of the 200 did a family or group have a majority control by owning
as mucn as 50 percent of the stock. In 26 others a family or group had
minority control by holding more than 10 percent of the stock (but less
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than 50) or by using a holding company or other legal device. In 196 3,
then, 169 or 84.5 percent of the 200 largest nonfinancial companies were
management controlled. In 5 of these firms families did still have influence,
but because they were professional, full-time salaried executives, not because of stock they held. Thus by the 19505 the managerial firm had become the standard form of modern business enterprise in major sectors of
the American economy. In those sectors where modern multiunit enterprise had come to dominate, managerial capitalism had gained ascendancy
over family ~nd financial capitalism.
As the influence of the families and the financiers grew even weaker in
the management of modern business enterprise, that of the workers
through representatives of their union inereased. Union influence, however, directIy affected only one set of management decisions-those made
by middle managers relating to wages, hiring, firing, and conditions of
work. Such decisions had only an indirect impact on the central ones that
eoordinated current flows and allocated resources for the future.
Except on the railroads, the influence of the working force on the decisions made by managers of modern business enterprises did not begin
until the 1930S. Before then eraft unions had sorne success in organizing
the workers in such labor-intensive skilled trades as cigar, garment, hat,
and stove marking, shipbuilding, and coai mining-trades in which modern business enterprise rarely flourished. They organized the workers in
the shops of small, single-unit, owner-managed firms into local, city, and
state unions. These regionaI organizations were represented in a national
union which was, in turn, loosely affiliated with other craft unions in the
American Federation of Labor.
The craft unions, however, made little effort to unionize those industries where administrative coordination paid off. Workers in the mass production industries, where the large modern industrial enterprises elustered,
Were primarily semiskilled and unskilled worl{ers. Those industries employed few sI{illed craftsmen. With the eoming of the modern factory,
the plant manager and his staff took over from the foreman the decisions
eoncerning hiring, firing, and promotion, as weIl as those on wages, hours,
and conditions of work. As the enterprise grew, such decisions were
placed in the hands of middle management. Policy matters were deterrnined by exeeutives in new personnel departments housed in the central
office. And until the 1930S, these middle managers were rarely forced to
consider seriously the demands of labor unions to represent the workers
in making such decisions.
Even with the strong support of the Roosevelt administration, the
American Federation of Labor was unable to meet the challenge of organizing the mass production industries. 4 The success of such an organiz-
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ing drive required the restructuring of its unions along industrial-plant
and enterprise-rather than geographical-city and state-lines. In addition, the craft unions had difficulty in devising a program that appealed
to the semi- and the unskilled workers and still met the needs of their
skilled members. Only in 1936 after the creation of the Committee for
Industrial Organization, after its split from the A F of L, and after the resulting "civil war" in the ranks of labor, did the mass production industries
begin to be extensively unionized. Only then did the managers of large
enterprises in the automobile, machinery, electrical, chemical, rubber,
glass, and primary metals industries hegin to share their decisions with
representatives of their working forces.
Even so, union leaders, during the great organizing drives of the late
1930S and immediately after World War II, rarely, if ever, sought to have
a say in the determination of policies other than thase that directly affected the lives of their members. They wanted to take part only in those
concerning wages, hours, working rules, hiring, firing, and promotion.
Even the unsuccessful demand "to look at the company's books" was
viewed as a way to assure union members that they were receiving a fair
share of the income generated by the company. The union members almost never asked to participate in decisions concerning output, pricing,
scheduling, and resource allocation.
A critical issue over which labor and management fought in the years
immediately after W orld War II was whether the managers or the union
wouId control the hiring of workers. With the passage of the TaftBartiey Act of 1947, the managers retained control over hiring, a prerogative that has never been seriously challenged since. And since that time
the unions have made few determined efforts to acquire more of "management's prerogatives."
The actions of government officiaIs, particularly those of the federal
government, have had an increasingly greater impact on managerial decisions than have those of the representatives of workers, owners, or financiers. By and large, however, their impact has been indirect. They have
helped to shape the environment in which management makes its decisions, but, except in time of war, these officiais have only occasionally participated in the making of the decisions themselves. And since the market
has always been the prime factor in management decisions, the government's most significant role has been in shaping markets for the goods
and services of modern business enterprise.
Priar to the depression and W orld War II, the impact of the state and
federai government on the modern corporation was primarily through
taxes, tariffs, and regulatory legislation. Taxes remained Iow until the
war and had a minimal impact on the direction and rate of growth of the
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modern managerial enterprises and the sectors they administered. Tariffs,
which protected aIl industries, were of more help in maintaining smallunit, competitive enterprises than in assisting thase that explaited the
economies of speed and sold their products on a global scale. Antitrust
legislation and, since its founding in 1914, the Federal Trade Commission
have continued to discourage monopoly and encourage oligopoly. The
Federal Reserve Board, formed in 1914, has affected the interest rates and
money markets and therefore the managers' financial environment. The
wave of regulatory legislation passed during the New Deal reduced the
choices open to management in transportation, communications, and utilities enterprises. However, except in the issuance of securities, the new
legislation placed few limitations on the discretionary power of mass
marketers and mass producers ta coordinate flows and allocate resources.
The government's raIe in the economy expanded sharply in the 1930S
and 1940s. With the coming of W orld War II, the federal government
became for the first time a major customer of American business enterprise. Before that time, except for a brief period during W orld War l,
government buyers, including the military forces, provided only a tiny
market for the food, machinery, chemical, oil, rubber, and primary metal
companies that m-ade up the roster of American big business. The suggestion that the rise of big business has any relation ta government and military expenditures (or for that matter to monetary and fiscal policies) has
no historical substance. Only during and after the Second World War
did the government become a major market for industrial goods. In the
postwar years, that market has been substantial, but it has been concentrated in a small number of industries, such as aircraft, missiles, instruments, communication equipment, electronic components, and shipbuilding. 5 Outside these industries, output continues to go primarily to nongovernment customers.
Far more important to the spread and continued growth of modern
business enterprise than direct purchases has been the government's role in
maintaining full employment and high aggregate demande Again, it was
only after W orld War II that the government inaugurated any sort of
systematic poliey to maintain demand and thereby support the mass market. One reason the federal government took on this responsibility was
that the depression clearly demonstrated the inability of the private sector
of the economy ta maintain continuing growth of a complex, highly differentiated mass production, mass distribution economy. In the 1920S, the
new corporate giants had begun to calibrate supply with demande They
had no way, however, of sustaining aggregate demand or of reviving it if
it feII off. In the middle and later part of the decade, when national income
stopped growing, the larger firms maintained existing output or eut back a
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bit. When the 1929 stock market crash dried up credit and further reduced demand, they couId only roll with the punches. As demand fell,
these enterprises eut production, laid off workers, and canceled orders for
supplies and materials. Such actions further reduced purchasing power
and with it aggregate demande The very ability to effectively coordinate
supply with dernand intensified the economic decline. The downward
pressure continued relentlessly~ In less than four years, the national income was slashed in half. The 1931 forecasts of General Motors and General Electric for 1932, for example, were horrendous. At best they rnight
operate at about 25 percent of capacity.
The only institution capable of stopping tms economic' descent was the
federal government. During the 1930S, it began to undertake this role,
but with great reluctance. Politicians and government officiaIs moved
hesitantly. And managers and businessmen, those who had the most to
gain, were arnong the most outspoken critics of the few moves that were
made. Until the recession of 1937, President Franklin D. Roosevelt and
Secretary of the Treasury Henry Morgenthau still expected to balance
the budget and bring to an end government intervention in the econorny.
Roosevelt and his cabinet considered large-scale government spending and
employment a ternporary expedient. When Roosevelt decided in 1936
that, despite high unemployment, the depression was over, he reduced
government expenditures. National income, production, and demand immediately plummeted. By then, a few economists and government officiaIs
and still fewer business managers began to see more cl~,arly the relationship
between government spending and the level of economic activity. Nevertheless, the acceptance of the government's role in maintaining economic
growth and stability was still almost a decade away.
During World War II attitudes changed. The mobilization of the war
economy brought corporation managers to Washington to carry out one
of the most complex pieces of economic planning in history. That experience Iessened ideological anxieties about the government's role in stabilizing the economy. Then, the fear of postwar recession and consequent return of mass unemployment brought support for legislation to commit the
federai government to maintaining full employment and aggregate demande While a few managers and businessmen favored such legislation,
most continued to oppose what they considered government interference
in the processes of business. The Employment Act of 1946 passed only
through the concerted efforts of liberal and labor groups.6 By the 1950S,
however, businessmen in general and professional managers in particular
had begun to see the benefits of a govemment eommitment to maintaining
aggregate demande They supported the efforts of both Democratie and
r
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Republican administrations during the recessions of 1949, 1957, and 1960
to provide stability through fiscaI·policies invoiving the building of highways and shifting defense contracts.
In carrying out these policies, the government officiaIs had no intention
of replacing the managers as the coordinators of current demand and allocators of resources for the future. They acted only when the activities of
the corporate managers failed to maintain full employment and high demande The federal government became a coordinator and ailocator of last
resort.
In the United States, neither the labor unions nor the government has
taken part in carrying out the basic functions of modern business enterprise as it has been defined in this study. They had had as little direct say
as the representatives of the owners or financiers in decisions coordinating
current flows and allocating resources for future production and distribution. Such decisions remain market-oriented. They continued to reflect
the managers' perceptions of how to use technology and capital to meet
their estimates of market demande
The appearance of managerial capitalism has been, therefore, an economic phenon1enon. It has had Iittle poiiticai support among the American electorate. At least until the 1 940s, modern business enterprise grew in
spite of public and government opposition. Many Americans-probably
a majority-Iooked on large-scale enterprise with suspicion. The concentrated economic power such enterprises wielded violated basic democratic values. Their existence dampened entrepreneurial opportunity in
many sectors of the economy. Their managers were not required to explain or be accountable for their uses of power.
For these reasons the coming of modern business enterprise in its several different forms brought strong political reaction and legislative action.
The control and regulation of the railroads, of the three types of mass
retailers-department stores, mail-arder houses, and the chains-and of
the large industrial enterprise became major political issues. In the first
decade of the twentieth century, the control of the large corporation was,
in fact, the paramount political question of the day. The protest against
the new type of business enterprise was led by merchants, smaii manufacturers, and other businessmen, including commercial farmers, who felt
their economic interests threatened by the new institution. By basing their
arguments on traditional ideology and traditional economic heliefs, they
won widespread support for their views. Yet in the end, the protests, the
politicai campaigns, and the resulting legislation did little to retard
the continuing growth of the new institution and the new class that
managed it.
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The United States: seed-hed of 111anagerial capitalisnt
Modern business enterprise has appeared in aIl technologically advanced market economies. Comparable protests, even stronger ideological
and political opposition, has not prevented its emergence and spread in
western Europe and Japan. In recent years the same type of multiunit enterprises, using comparable administrative procedures and organizational
structures, have come to dominate much the same type of industries as
in the United States. 7 In these industries a new managerial class has become
responsible for coordinating current flows of goods and services and allocating resources for future production and distribution. The study of the
past history and present operations of modern business enterprise in
Europe and Japan provides as significant a challenge to economists and
historians as the analysis of the American story.
In Europe and lapan, however, the new institution appeared in smaller
numbers and, at least until after W orld War II, spread more slowly than
it did in the United States. Because it came slower and later, its builders
and administrators have often looked to the American experience for
models and precedents. Therefore one of the most significant questions for
economists and historians studying modern business enterprise in its international setting is to explain why the institution appeared so quickly
and in such profusion in the United States.
An obvious, though still untested, reason why the United States became the seed-bed for managerial capitalism was the size and nature of its
domestic market. In the second part of the nineteenth century the American domestic market was the largest and, what is more important, the
fastest growing market in the world. In 188o, the nation's national income and its population were one and a half times thase of Great Britain.
By 1900, they were twice the size of Britain's and, by 1920, three times
the size. 8 As Simon Kuznets's carefully drawn data reveal, the rate of
growth of the American population and national product was consistently
much higher than that of other technologically advanced nations-France
and Germany, as weIl as Britain-during the years between the American
Civil War and World War 1.
The American market was not only larger and faster growing than in
these other nations; it was also more homogeneous. Incorne distribution
appears to have been less skewed than in other nations. Markets were less
defined by class lines than they were in Europe. The newness of the
American rnarket-much of which had been unsettled wilderness a few
decades earlier-also meant that business enterprises were new and business arrangements had not had time to become routinized and rigide

Appendix A. Industrial enterprises with assets of
19 1 7

$20

million or more,

Assets
Ranka

Firm

($ millions) Typeb Structuree

Groups 10 and 12: Mining companiese
29· Chile Copper Co.
32 • Consolidation Coal Co.
4 2• Pittsburgh Coal Co.

Philadelphia & Reading Coal
& Iron Co.
60. Calumet & Hecla Mining Co.
67, Lehigh Coal & Navigation Co.

(Insuf.}Possiblya
sales force

13 6 .0
12 7.8
112·9

1
1

FD
FD

1
1

1

FD
FD
FD

SF
SF

Ex.
Ex.

SF
SF
SF
1

Ex.
Ex.
Ex.
FD

5°·

68.
85,

9 1.
100.
102.
1°5·
113·
116.
119·
12 5.
133·
148 .
15 2.
157·
175·
177·
189.
200.
2°9·
233·

Utah Copper Co.
Greene Cananea Copper Co.
United Verde Extension
MiningCo.
United Verde Copper Co.
Calumet & Arizona Mining Co.
Cleveland-Cliffs Iron Co.
Glen Alden Coal Co.
Inspiration Consolidated
CopperCo.
Cerro de Pasco Copper
Lehigh Valley Coal Co.
Lehigh & Wilkes-Barre
CoalCo.
Goldfield Consolidated
Mines Co.
Ray Consolidated Copper Co.
Bunker Hill & Sullivan
Mining and Coneen. Co.
Nevada Consolidated Copper
Co.
Miami Copper Co.
Berwind-White Coal Mining
Co.
Homestake Mining Co.
Elk Horn Coal Corp.
Clinchfield Coal Corp.

24°· Chino Copper Co.
254· PocQhontas Fuel Co.

100.0
85.8
81 4
80.8
59. 1
554
5°·0
494
4 6 ,9
45.0

44.6
43·9
4 2.7

SF
SF

Ex.
Ex.
Functional sales
subsidiary

l

1

FD

36 ,7
35·9

1
SF

FD
Ex.

35.0

SF

Ex.

32.7
324

SF
SF

Ex.
Ex.
(Insuf.)
Ex.
Ex.

24·7

SF
SF
1

24·3
21·9

SF
1

Ex.
FD

27·4

5°3

(Inc.)
(Inc.)
Subsidiaries for utilities & transportation

(Insuf.)

4°4

3°·0
28.6

Commentd

(Inc.)
Functional
subsidiaries
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Ranka

Firm

Assets
($ millions) Typeb Structuree

Commentd

27 1• Federal Mining & Smelting

Co.
275· Jamison Coal & Coke Co.
Group 13: Petroleum and gas extraction
4 8 . Prairie Oil & Gas Co.
61. Ohio Oil Co.
15 1• California Petroleum Corp.
162. Texas Pacifie Coal & Oil
Houston ail Co. of Te~as
205. South Penn Oil Co.
27 8. Skelly-Sankey ail Co.
168.

Group 20: Food and like products
4· Armour & Co.
5· Swift & Co.
28. American Sugar Refining Co.
43· Corn Products Refining Co.
49· Wilson & Co.
57· Morris & Co.
76. National Biscuit Co.
79· Cudahy'Packing Co.
90· Distillers Securities Corp.

20.2
20.0

102.6
854
36.0
35.0
34. 1
27·9
20.0

3 14. 1
306 .3
137·3
112.0
102.0

9 1. 1
73·5
64·7
55·7

Great Western Sugar Co.
97· Cuban American Sugar Co.
1°3· Borden's Condensed Milk Co.
126. American Cotton Oil Co.

47·5
4 2.4

13°· E. Anheuser Brewing Assoc.
134· Quaker Oats Co.

41.5
4°.0

93·

155·

American Ice Co.

165. Fleischmann Co.
169·
186.
194·
196 •
2°7·
212.
21 4.

California Packing Corp.
American Beet Sugar Co.
Royal Baking Powder Co.
Standard Milling Co.
Booth Fisheries
Coca Cola Co.
Utah-Idaho Sugar Co.

54.0
5 14

35.2
34·5
33·7
3°·5
3°·0
29·3
27·5
27.0
26·7

SF
SF

Ex.
Ex.

SF
SF
SF
SF

Ex.
Ex.
Ex.
Ex.

SF
SF
SF

Ex.
Ex.
Ex.

1
1
1
1
1
1
1
1
1

FD
FD
FD
FD
FD
FD
FD
FD

1
1
1

HC(f)
FD
FD

1
1
1

FD
FD

1
1
1
1
1
1
1
1

FD
FD
FD
FD
FD
FD
FD
FD

Moving toward integration
Oil and timber
(Inc.)
Planning to integrate

Legal delay. Toward
FD
(Insuf.)
Two divisions
Subsidiaries for byproducts

Functional and regional departments

(Inc.)
(Inc.)
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Assets
Ranka

Firm

($ millions) Typeb Structuree

220. Libby, Mcneill & Libby
223·
226.
22S.
23 6 •
24 2 .
246 .
247·
259·
279·
357·

Southern Cotton Oil Co.
H. J. Heinz Co.
Jos. SchlitzBeverage Co.
Ward Baking Co. of NY
Federal Sugar Refining Co.
Wm. Wrigley Jr. Co.
Pittsburgh Brewing Co.
Loose-Wiles Biscuit Co.
Washburn-Crosby Co.
American Chicle eo.t

Group 21: Tobacco manufactures
18. American Tobacco Co.
44, Liggett & Meyers Tobacco Co.
SI. P. Lorillard Co.
III. American Cigar Co.
146 . R. J. Reynolds Tobacco Co.
153· General Cigar Co.
Group 22: Textile mill products
36 . American Woolen Co.

12S. Pacifie Mills
195· American Thread Co.

26.0
25·9
25.0
25.0
24.6
23.8

1
1
1
1

23.0

1
1

22·9

1

21·3
20.0

1
1
1

15. 1

1

FD
(Insuf.)
FD
FD
(Insuf.)
(Insuf.)
FD
FD
FD
FD
FD

35·7

1
1
1
1

FD
FD
FD
FD
FD
FD

12 3.0

1

FD

4 24
29. 8

SF
SF
SF
1
1
SF

Mfg.
Mfg.
Mfg.
FD
FD
Mfg.

1
1

FD
FD

164. 2
111.2
63·4
45.0
37·4

237· Arlington Mills
23 8• Plymouth Cordage Co.

24·4

249· American Manufacturing Co.
26 3. FaU River Iron Works

22·3
20.6

244

Group 23: Apparel and related products
163. Cluett, Peabody & Co.
34·9
21 3. Hart, Schaffner & Marx
26,9
235· National Cloak & Suit Co.
24·7

1

Commentd

Group 24: Lumber and wood products, excluding furmture
21. Weyerhaeuser Timber Co.
1
FD
153.2
221. Red River Lumber Co.
26.0
FD
1
23 2• Long-Bell Lumber Co.
1
FD
24. 8

Foreign sales by
branch office, domestic sales by commission agents

(Inc.)
Former iron works
plant userl for textile
printing

(Inc.)
(Insuf.)
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Ranka
257·
265,

Firm

Assets
($ millions) Typeb Structuree

Porlach Forests
Great Southern Lurnber Co.

Commentd
(Insuf.)

21.6
20·5

1

FD

7°· International Paper Co.
13 1. American Writing Paper Co.

77.6
4 1.3

139· Bernis Bros. Bag Co.

39. 2
3°.0
28·7
23.6
20.0

1
1
1
1
1
1
1

FD
FD
FD
FD
FD
FD
FD

35.0
34.2

SF
SF

Mfg.
Mfg.
HC

(Inc.)

944

1
1
1

FD
HC
FD

Product divisions
(Inc.)

82.1

1

FD

75.0

1

HC(f)

62.8

1
1

FD
FD

1

FD
FD
FD

Group 26: Paper and allied products

Great Northern Paper Co.
199· West Va. Pulp & Paper Co.
243· Crown Willamette Paper Co.
274· Brown Co.
193·

(Inc.)

Group 27: Printing and publishing
15 8 . Hearst Publications
166. Curtis Publishing Co.
269.

Butterick Co.

20·3

Group 28: Chemicals
8. E. 1. du Pont de Nemours

& Co.
20. Union Carbide & Carbon Corp.
55· Va.-Carolina Chemical Co.
66. American Agricuiturai
Chemical Co.
73·

New Jersey Zinc Co.

83· Procter & GambIe Co.
86. National Lead Co.

88.
1°4·
114·
117·122.
13 8•
IS°·
154·

26 3.3
155·9

58 .7

General Chemicai Co.
56 ,9
United Drug Co.
474
BarrettCo.
44·9
National Aniline &
Chemical Co.
44. 2
U.s. Industrial Alcohol Co.
43·5
American Linseed Oil Co.
394
International Agricultural Corp. ' 36 4
Semet-Solvay Co.
35.6

176 • Hercules Powder Co.

32 .5

1
1
1
1
1
1
1

FD
HC(i)
FD
FD

1

FD

Sorne integrated subsidiaries
With centralized
sales
With integrated subsidiaries for downstream products

(Ine.)
Two divisions; moving toward divisional
structure
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Assets
Ranka

Firm

($ millions) Typeb Structuree
3 1.9

1

HC(i)

Grasselli Chemical Co.
197· Aetna Explosives Co.
21 7. Atlas Powder Co.

3°.0
29.0
26.1

1
1
1

FD
FD
FD

266.

2°4

1

FD

1

HC(f&i)

1
1
1
1
1

180.

United Dyewood Corp.

192 •

°

Sherwin-Williams Co.

Group 29: Petroleum refining and coal products
2. Standard ail Co. of N.].
574. 1
14· Standard ail Co. of N.Y.
24·
26.
34·
-35·
37·
45·

Texas Co.
Gulf ail Co.
Standard Oil Co. of Ind.
Standard ail Co. of Cal.
Magnolia Oil Co.
Ohio Cities Gas Co.

56. Sinclair Oil & Refining Corp.
64·

69·
7 1.
72 •
84·
95·
106.
11O.
124.

Pan American Petroleum &
Transport Co.
Associated Oil Co.
Union Oil Co. of Cal.
Vacuum Oil Co.
Atlantic Refining Co.
Midwest Refining Co.
Pierce Oil Corp.
Cosden&Co.
Tide Water Oil Co.

13 2• General Asphalt Co.
160. SheD Co. of Cal.

110.0

1

FD
FD
FD
FD
FD
FD
FD

93.8

1

HC(f)

83.0

1

HC

80.6

1
1

FD
FD
FD
FD
FD

2°4·3
144·5
14 2.9
126·9
126·9
122.8

77·5
76 . 1

1

1

45·5
4 2.7

1
1
1
1
1

4°·9

1

35.0
32.2

FD
FD
FD
FD
FD

FD

60·7
524
4 6 .7

229· Sun Co.
261. Producers & Refiners Corp.

20·9

1
1
1
1

262. Standard ail Co. (Ohio)

20·7

1

17 8• General Petroleuln Corp.

25.0

Commentd
Regional integrated
subsidiaries

One integrated,
regional subsidiary

Integrated and nonintegrated subsidiaries
No crude

Moving into crude
No crude
(Inc.) Has utilities;
Pure Oil core enterprise

Functional and
regional subsidiaries

No crude

FD
FD
FD

Production and pipe
Hne subsidiaries

Sales primarily
through outside
marketing units
No crude
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Ranka

Firm

Assets
($ millions) Typeb Structuree

Group 30: Rubber products
9· U.S. Rubber Co.
22. B. F. Goodrich Co.
65· Goodyear Tire & Rubber Co.
96· Firestone Tire & Rubber Co.
12 9. Fisk Rubber Co.

1
1
1
1
1

FD
FD
FD
FD
HC(f)

1
1
1
1

FD
FD
FD
FD

1
1
1
1
1
1

FD
FD
FD
FD
FD
FD

27°·0
23 2.3
225. 8

1
1
1
1
1

HG(f &i)
FD
FD
FD
FD

221.8

1

FD

257·5
146. 1
82·5

5 1 •6
4 1.9

Group 31: Leather and its products
23· Central Leather Co.
112. Endicott, Johnson & Co.
120. American Hide & Leather Co.
149· International Shoe Co.

145·3
45.0
43·9
36.6

Group 32: Stone, clay and glass products
12 7. Harbison-Walker Refractories
142• Pittsburgh Plate Glass Co.
188. Atlas Portland Cement Co.
208. Lehigh Portland Cement Co.
23°· Owens Bottle Machine Corp.
27 2• American Window Glass Co.
Group 33: Primary metal industries
1. U.S. Steel Corp.
3· Bethlehem Steel Corp.
6. Midvale Steel & Ordnance Co.
10. Phelps Dodge Corp.
12. Anaconda Capper Corp.
13· American Smelting &
Refining Co.

4 24
38 .7
3°·0
27·5
24·9
20.0

2,449·5
381 .5

159.6
142.4

1
1

ED

27· Kennecott Copper Corp.
39· Republic Iron & Steel Co.

122·3

1

FD

4°· Lackawanna Steel Co.
47· Aluminum Co. of-America

117·3
1°4.0

1
1

FD
FD

97.0

1

FD
FD
FD

19· Jones & Laughlin Steel Co.

53· Youngstown Sheet & Tube
54·
58.
59·
82.

Co.
Calo. Fuel & Iron Co.
Crucible Steel of America
U.S. Smelting, Refining &
MiningCo.
International Nickel Co.

95·3

1

go·3

1

88·7
63. 1

1
1

HC(f)
FD

Commentd
Integrated divisions

(Inc.)

With geographical
divisions
(Insuf.)
Two regional,
integrated divisions
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Assets
Ranka

Finn

Inland Steel Co.
1°7· La Belle Iron Works
1°9· Brier Hill Steel Co.
87·

135·
137·
14 1.
164.
179·
184.
187.
2°3·
206.
211.
24 1•
24 8 .
25°·
25 1.
253·
268.
27°·

M. A. Hanna & Co.
Trumbull Steel Co.
American Steel Foundries
Pittsburgh Steel Co.
Woodward Iron Co.
V.S. Cast Iron Pipe &
Foundry
American Rolling Mill
United Alloy Steel Corp.
Sloss-Sheffield Steel &
Iron Co.
St. Joseph Lead Co.
Mark Mfg. Co.
Wheeling Steel & Iron Co.
Rogers Brown Iron Co.
Otis Steel Co.
American Metal Co.
Americ~n Zinc, Lead &
Smelting Co.
Donner Steel Co.

($ millions) Typeb Structuree

1
1
1

FD
FD
FD

I
SF
I
1
1

HC(f)
Mfg.
FD
FD
FD

I
I
1

FD
FD
FD

27.8
27. 1

1

24.0

1

224

1
I
1
1

FD
FD
FD
FD
FD
FD
HC(f)

574
4 6 .5
45·9
4°·0
4°·0
38 .9
34·7
32.0
3 1 .3
3°·3
28.0

22·3
22·3
22.0
20·3
20.2

27 6 . Lukens Steel Co.

20.0

277· John A. Roebling Sons Co.
280. Whitaker-Glessner Co.

20.0
20.0

1

1

FD
FU

1
1
1

FD
FD

1

Commentd

(Inc.) Probably a
small sales force
(Inc.)

Integrated through
billets and bars
(Insuf.)

Group 34: Fabricated metal products except ordnance, 1nachinery, and transport equipment
1
FD
3 1• 'American Can Co.
133. 1
Crane
Co.
FD
1
53.8
94·
101. Weirton Steel Co.
FD
1
5°·0
108. American Brass Co.
Small sales force
SF
Mfg.
46 . 1
143· National Enameling &
Stamping Co.
1
FD
38.6
(Insuf.)
17 2. Scovill Mfg. Co.
33·5
183. National Acme Co.
1
FD
1
3 .3
222. Continental Can Co.
(Inc.)
FD
1
25·9
FD
1
244· Gilette Safety Razor Co.
23·5
(Inc.)
6
Standard
Sanitary
Mfg.
Co.
SF
Mig.
25 •
21·7
267. American Brake Shoe Co.
FD
1
20·3

5 10
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Assets
Rank a

Firm

($ millions) Typeb Structuree

Group 35: Machinery, except electrical
7· International Harvester Co.
15• Singer Mfg. Co.
74, United Shoe Machinery Corp.
77· Deere&Co.
9 2• Allis-Chalmers Mfg. Co.
13 6 . H. Koppers Co.
14°· J.I. Case Threshing
Machine Co.
144· Winchester Repeating Arms
Co.
147· Niles-Bement-Pond Co.
15 6 . Babock &Wilcox
167, Ingersoll-Rand Co.
173· Advance-Rumely Co.
181. Worthington Pump &
Machinery Corp.
182. Remington Typewriter Co.
19°· Burroughs Adding Machine Co.
198 . Moline Plow Co.
201. American Radiator Co.
202. Otis Elevator ço.
210. Emerson-Brantingham Co.
227· Remington-Arms-Union
Metallic C'tr Co.
239· E. W. Bliss Co.
25 2. Computing-TabulatingRecording Co.
255· Underwood Typewriter Co.
264, Mergenthaler Linotype Co.
285, Fairbanks Morse &Co.f
286. National Cash Register Co.f
Group 36: Electrical machinery
General Electric ço.
II.
Westinghouse
Electric &
17·
Mfg.Co.
38 . Western Electric Co.
174· Victor Talking Machine Co.
234· Electric Storage Battery Co.
Group 37: Transportation equipment
16. Ford Motor Co.

Commentd

74. 1

1
1
1

69·9
54.8

1
1

4°·0

1

FD
FD
FD
FD
FD
FD

39. 2

1

FD

37.8

1
1
1
1
1

FD
FD
FD
FD
FD

1
1
1
1
1
1
1

FD
FD
FD
FD
FD
FD
FD

(Inc.)

1
1

FD
FD

(Inc.)

19.6

1
1
1
1
1

FD
FD
FD
FD
FD

23 1.6

1

FD

164,7
122.6

1
1

FD
FD

264,7
19 2.9

37·3
35. 1
34. 2
33. 2
31.9
3 1.6
3°·0
28,9
28.1
28.0
27·4
25.0
24·4
22.2
21.8
20.6
19.6

33. 2
24·7

1

FD

165'9

1

FD

Legal delay

(Inc.)

(Insuf.)
(Inc.)
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Appendix A. Continued
Ranka
25·
3°·
33·
4 1•
51.
62.
75·
78 .
89·
98 .

99·
115·
118.
121.
12 3.
145·
161.
17 1.
185.

Firm

Pullman Co.
General Motors Corp.
American Car & Foundry Co.
Willys-Overland Co.
Chevroler Motor Co.
American Locomotive Works
Baldwin Locomotive W orks
Studebaker Corp.
United Motors Corp.
Maxwell Motor Co.
DodgeBros.
Pressed Steel Car Co.
Westinghouse Air Brake Co.
Packard Motor Car Co.
Railway Steel Spring Co.
New York Shiphuilding Corp.
/
Standard Steel Car Co.
American Ship Bldg. Co.
Ne\vporr News Shiphuilding
& Dry Dock Co.
Union Tank Line Co.

Assets
($ nùllions) Typeb Structuree
143·3
133·7
12 7. 2
113. 2
97. 2
, 84. 1
73.8
69.6
56 .3
5°·8
5°.0
44·7
44.0
43. 6
43.0
37·7
35.0
33.6

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
SF
1
SF

FD
MD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
Mfg.
FD
Mfg.

3 1. 1
28.0

Mfg.
SF
1 Transp. with
sorne mfg.

26·3

SF
SF
SF
1
1
1

Mfg.
Mfg.
Mfg.
FD
FD
FD

20.0

1
1

FD
FD'

Group 38: Instruments and related products
80. Eastman Kodak Co.
63·9

1

FD

2°4·
21 5.
216.
218.
21 9.
224·
245·
260.
273·

Curtiss Aeroplane & Motor
Co.
Todd Shipyards Corp.
Standard Parts Co.
Pierce Arrow Motor Car Co.
White Motor Co.
New York Air Brake Co.
Wm. Cramp & Sons Ship &
Engine Bidg. Co.
Briggs Mfg. Co.

26·3
26.1
26.0
25·5
23-4
21.1

Group 39: Miscellaneous manufacturers
23 1 • Aeolian-Weber Piano &
Pianola Co.
24.8
25 8 . Diamond Match Co.
21·5

1

FD

Agricultural
4 6 . United Fruir Co.

1

FD

1°9.8

Commentd
(Inc.)
Integrated divisions

(Inc.)

(Inc.)
No sales
(Inc.)

(Insuf.)
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Rank a

Firm

Cuba Cane Sugar Corp.
Miller & Lux
170. Intercontinental Rubber Co.
225. Atlantic Fruit and Sugar Co.

Assets
($ millions) Typeb Structurec

Commentd

SF
SF
SF
1

Regional subsidiaries
No sales subsidiary

63.

83.3

159.

35.0
33.7
25.0

HC
HCCf)

Transportation and distribution (therefore not included aboveJ
52. W. R. Grace & Co.
97.0
191. Famous Players-Lasky Corp.
30.0
1
He(f)
Source: This list of 278 companies was taken from a compilation of the 500 largest
industrials in the United States made by Thomas R. Navin in Business History Review
(Autumn 1970). Data and comments are from company reports and Moody's Manuals of
Industrial Securities.
a By size of assets among the 278 largest industrial enterprises.
b 1indicates integrated; SF indicates single function.
c FD, functional departments; He, holding company; HC(f), holding company with
functional subsidiaries; HC(i), holding company with integrated subsidiaries; Ex., single
departmenr, extractive; Mfg., single department, manufacturing.
d (Ine.) means information incomplete but enough to suggest type and structure. (Insuf.)
means not enough information to indicate type or structure. Other comments provide
supplementary data on type and/ or structure.
e The two-digit groups used by the U .S. Bureau of the Census in its Standard Industrial
Classification.
f Enterprise mentioned in the text with assets Iess than but close to $20 million.

Appendix B. Railroad systems with assets in excess of $200 million, 1917
Road
New York Central, including Cleveland, Cincinnati, Chicago & St. Louis and Michigan Central
Pennsylvania
Atlantic Coast Line, including
Louisville & N ashville
Atchison, Topeka & Santa Fe
Southern Pacifie, including Central Pacifie
Chicago, Milwaukee & St. Paul
Chicago, Burlington & Quincy, including
Colorado & Southern
Chicago, Rock Island & Pacifie
Great Northern
Chicago & Northwestern
Union Pacifie
Missouri Pacifie
Southern, including Mobile & Ohio
Northern Pacifie
St. Louis-S.F.
Baltimore & Ohio, including
Cincinnati, Hamilton & Dayton
Illinois Central, including Central of Ga.
Missouri, Kansas & Texas
Seaboard
Denver & Rio Grande
Wabash
Chesapeake & Ohio
Erie
Norfolk & Western
N.Y., New Haven & Hartford
Lehigh Valley
Reading

Mileage a
(length of Hne)

($ millions)

12,4 13
12, 12 9

1,786
2,663

12,09°
II,291
II,208
10,3 13

75 6
847
1,7 88
69 1

9,373
8,297
8, 264
8,095
8,003
7,3°2
6,983
6,534
5, 165

7 29
4°2
761
593
1,°34
4°5
7 16
73 6

4,949
4,7 66
3,869
3,461
2,610
2,5 19
2,47 8
2,259
2,086
1,995
1,449
1, 12 7

84 1
566
284
221
26 3
224
398
600

1917 assets

359

343
694
201
5°0

Source: Moody's Analysis of Investments: Part I-Steam Railroads, 1918 (New
York, 1918). Mileage is the length of line operated, as defined by Moody. Assets are
the sum of the figures given for each parent company and its subsidiaries.
a The first track mileage operated by the above roads (171,028) was 65 percent of
the total first track mileage operated in the United States (259,7°5) in 19 1 7.
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and Entrepreneur, 1779'-1861 (Charlottesville, Va., 1975), chaps. 2-5. Again, Stuart
Bruchey in his Cotton and the Growth of the A111erican Econo111Y provides an
excellent set of documents and readings.
15. Norman S. Buck, The Develop111ent of the Organization of Anglo-American
Trade, 1800-18S0 (New Haven, 1925), p. 16. The census figures given in this
paragraph are from Buck. Figures given in Allan R. Pred, Urban Growth and the
Circulation of Infor111atîon: The United States Syste'lJl of Cities, 1790-1840 (Cambridge, Mass., 1973), p. 195, are comparable. Pred lists 918 commission houses
and 417 commercial houses for Ne\v York, 375 and 8 for New Orleans, and 89
and 142 for Boston.
16. The following is from Woodman, King Cotton, chaps. 2-6; see particularly
p. 19. Bruchey, Cotton and the Growth of the Al1zerican ECOn01JlY, pp. 255-263,
provides letters, accounts, and other documents of the day-to-day work of the
cotton factors.
17~ Woodman, King Cotton, pp. 34-35- Woodman concludes that: "It is doubtfuI if any firm in the United States-North or South-or abroad refused a requested
advance." See also Buck, Anglo-American Trade, pp. 13, 17-19,89-91. The commission merchant's statement is on p. 13.
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22. Clark, Grain Trade, p. 54; also tables on pp. 44, 61 (fiour converted from
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28. Quoted in Arthur H. Cole, The American Wool Manufacture (Cambridge,
Mass., 1926), l, 214.
29. Ira Cohen, "The Auction System in the Port of New York, 1817-1837,"
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a ship's grocer and chandler in 1815 and owned shares of ships and packet lines
after 18190 Between 1819 and 1846, he was a partner in eighteen packets, serving
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Robert G. Albion, "Early Nineteenth Ship Owning: A Chapter of Business Enterprise," Journal of Economic History, 1: 1-11 (May 1941). Albion notes that "every
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because it carried on international negotiations with the large British trading companies-the Hudson Bay Company and the Northwest Company.
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56. Albion, New York Port, p. 264.
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his comments on accounting based on his wide knowledge of mercantile bookkeeping.
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\
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ownership in the coastal and ocean trades. Of the sailing ships permanently
registered in New York in 1850, 24 percent had a single owner, 47 percent were
owned by two to five men, and 29 percent by five or more. Of these, 3 percent were
wholly owned by the captain and 35 percent partly owned (p. 4). For steamboats,
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86. The resident engineer was seldom the man who located the canal and
supervised construction. Calhoun, American Civil Engineer, pp. 73-74.
87. The administration of the Erie is described weB in Shaw, Erie Waters West,
chap. 13. The quotation is from p. 245. By the Canal Act of 1819, the financing of the
construction of the canal was turned over to the Commissioners of the Canal Fund,
including the comptroller, secretary of state, attorney general, treasurer, and lieutenant governor of the state. Nathan Miller, The Enterprise of Free People (Ithaca,
N.Y., 1962), p. 7 1.
88. Shaw, Erie Water West, p. 250.
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89. Shaw, Erie Waters West, p. 245. In the late 1840S a more elaborate procedure
of accounting on contracting for large-scale repairs was developed. The Erie was
divided into twelve sections, each under a superintendent of repairs, reporting to the
state engineer and surveyor as weIl as to the canal board (p. 252).
go. Shaw, Erie Waters West, p. 253. The larger role of the comptroller and the
canal fund is indicated in Miller, Enterprise of A Free People, esp. chaps. 5-8.
91. Louis Hartz, Econolnic PoUcy and De1110cratic Thought: Pennsylvania
1776-1890 (Cambridge, Mass., 1948), pp. 148-160; Scheiber, Ohio Canal Era, chaps.
3, 7; Sanderlin, The Great National Project, pp. 135-137, 184-186, 208-209. Maryland, as the controlling stockholder in the Chesapeake and Ohio, appointed the
board. Sanderlin stresses the complete lack of an effective administrative structure
for the C. & O.
92. Pred, Urban Growth, p. 93. In 1839, with the opening of the railroads in
Georgia, the New York-New Orleans mail run could be completed in nine days.
93. Thomas C. Cochran, in his "The Business Revolution," A111erican Historical
Review, 79: 1449-1466 (January 1975), describes these institutional changes as
revoluntary and as an essential base for the Industrial Revolution that occurred in
the United States after 1840. Yet a close reading of his article emphasizes the point
that this revolution consisted of improving existing and not devising new types of
business institutions, practices, and procedures, such as occurred in the distribution
as weIl as in the production of goods after 1840.
2. The Traditional Enterprise in Production
1. Before the coming of the mechanical harvester, twenty acres in the east
and thirty acres in the west was the maximum a single man could operate. Full-time
hired hands were scarce. They were usually men trying to earn enough to start
farming for thenlselves. The possibility of obtaining extra hired labor for the
harvest was always uncertain. Clarence H. Danhof, Change in Agriculture: The
Northern United States, 1820-1870 (Cambridge, Mass. 19'69), esp. chap. 6. The
standard study of labor shortage in the United States and its impact on technological
change is H. J. Habakkuk, A111erican and British Technology in the Nineteenth
Centllry (Cambridge, Eng., 1967).
2. Victor S. Clark, History of Manufacturers, vol. 1 1607-1860 (New York,
19 29), pp. 438-44°. Danhof, Change in Agriculture, pp. 16-22.
3. Albert Gallatin, Report on Manufacturees COl1lmunicated to the House of
Representatives, April 19, 1810, Ilth Cong., 2d Sess., reprinted in the New American State Papers, Manufacturers (Wilmington, Del., 1972), l, 126, also 125, 127,
136- 1 37.
4. Clark, History of Manufacturers, l, 440-442, provides a summary, while
Arthur H. Cole, lndustrial and Com111ercial Correspondence of Alexander Ha7nilton
(Chicago, 1928) gives a detailed documentation of American manufacturing in
1791. Volume 1 of American State Papers, Manufactllring, does the ~ame up to
1817. James P. Baughman, The Mallory's of Mystic (Middletown, Conn., 1972),
chap. l, provides an excellent picture of the work as an artisan sailmaker and his
shop in the period after 1816.
5. Howard Eavenson, The First Century and a Quarter of the A7nerican Coal
11ldustry (Pittsburgh 1948), chaps. 5-7.
6. Few studies have been made of the construction industry of the early nineteenth century. Useful for shipbuilding are Robert C. Albion, Square Riggers on
Schedule (Princeton, 1938), chap. 4, esp. pp. 93-95, and his Rise of New York
Port (New York, 1939), chap. 17, and John G. B. Hutchins, Al1zerican Maritime
Industries and Public Policy, 178g-1914 (Cambridge, Mass., 1941), chap. 4. A
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good source on building construction are the accounts of New England building
contractors in Baker Library, Harvard University.
7. George Rogers Taylor, The Transportation Revolution (New York, 1951),
pp. 216-220.
8. Blanche Hazard, The Boot and Shoe Industry in Massachusetts Before 1875
(Cambridge, Mass., 1921) is still the best book on the shoe industry and the only
detailed study on the putting-out system as it was practiced in this country. The
book is summarized in "The Organization of the Boot and Shoe Industry Before
18 75," Quarterly Journal of Economies, 27:236-262 (February 1913), reprinted in
Alfred D. Chandler, Stuart Bruchey, and Louis Galambos, The Changing Econonzic Order (New York, 1968), pp. 167-184. The citations to her article in this
and later notes are from the pages in this reprinted article.
9. Hazard, "Organization of the Boot and Shoe Industry," pp. 175-177.
10. Hazard, "Organization of the Boot and Shoe Industry," p. 178.
II. U.S. Bureau of the Census, The Eighth Census of the V.S., Manufactures
(Washington, D.C., 1853), pp. xc-xcii, also U.S. Congress, House, Executive Docu'filent no. 208, 22d Cong., ISt Sess., "Documents Relative to the Manufacturers in
the United States," collected by the Secretary of Treasury (Louis McLane), 2
vols. (Washington, D. C., 1833); hereafter cited as the McLane Report. This report
indicates the widespread use of the domestic system in the making of straw goods.
12. For example, Hazard, Boot and Shoe Industry in Massachusetts, pp. 51-52,
58- 6 3.

13. Clark, History of Manufacturers, l, 17~181, for milling and l, 467-476, for
woodworking. Nathan Rosenberg, "America's Rise to Woodworking Leadership,"
in Brook Hindle, ed., America's Wooden Age (Tarrytown, N.Y., 1975), pp. 37-55
provides detail on the latter.
14. John Joseph Murphy, "Entrepreneurship in the Establishment of the American Clock Industry," Journal of Economie History, 26: 169-186 (June 1966). The
two quotations are from pp. 173, 180. John T. Kenney, The Hitchcock Chair (New
York 1971), chap. 3, describes comparable operations in chair-making.
15. For example, William Lathrop, The Brass Industry in the United States (Mt.
Carmel, Conn., 1926), chap. 3, and Theodore F. Marburg "Management Problems
and Procedures of a Manufacturing Enterprise 1802-1852," Ph.D. diss., Clark
University, 1942.
16. From the McLane Report. 1 am indebted to Edwin J. Perkins for collecting
the material on the number of blacksmiths in Maine and other states. The situation
in the metal-making and metal-working industries before the I840S is in Alfred D.
Chandler, Jr., "Anthracite Coal and the Beginnings of the Industrial Revolution in
the United States," Business History Review, '46: 143-181 (Summer 1972), esp. pp.
145- 1 48, 159- 165.
17. The difference in costs of transportation and fuel was analyzed by a contemporary Swedish expert E. G. Danielsson, Anteckningar om Nora Amerika
Fri-Statenas jerntillverkning samt bandeZ med ieroncb staZvaror (Stockholm,
1845), p. 72. His findings are summarized in Chandler, "Anthracite Coal," pp. 16016 3.
18. Peter Temin, Iron and Steel in Nineteenth Century America (Cambridge,
Mass., 1964), p. 15.
19. Louis C. Hunter, "Heavy Industries Before 1860," in Harold F. Williamson,
ed., The Growth of the American Economy (New York, 1951), p. 178.
20. Chandler, "Anthracite Coal," p. 147.
21. This is particularly weIl documented in the McLane Report. For a review
of finished'products see James E. Walker, Hopewell Village: A Social and Eco-
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n01JlÏc History of an Iron Mining C0l111llUnity (Philadelphia, 1961 ), esp. pp. 153154·
22. The story of the Browns, Slater, and the introduction and spread of machine

spinning is best told in James B. Hedges, The Browns of Providence Plantation:
The Nineteenth Century (Providence, 1968), pp. 158-172. A more general view
is given in Caroline F. Ware, The Early New England Cotton Manufacture (New
York, 1931), chap. 2. Aiso valuable is "Samuel Slater and the American Textile--Industry, 1789-1835," N. S. B. Gras and Henrietta M. Larson, eds., Case Book in
A1Jzerican Business History (New York, 1939), pp. 217-221.
23. Gallatin, "Report on Manufacturers, 1810," pp. 125, 136-137. See also
Clark, H istory of M anufacturers, l, 535-536.
24. Gallatin, "Report on Manufacturers, 1810," pp. 125, 132-133. For the
expansion of the industry during the war and embargo see Ware, Early New
England Cotton Manufacture, chap. 3, and Hedges, Browns, the Nineteenth
Century, pp. 170-174.
25. Hedges, The Browns, the Nineteenth Century, p. 172.
26. Hedges, The Browns, the Nineteenth Century, p. 173.
27. The forolation of the Boston Manufacturing Company is weIl told in Ware,
New England Cotton Manufacture, chap. 4, and in Nathan Appleton and Samuel
Batcheler, The Early Develop11lent of the A1Jlerican Cotton Textile lndustry, ed.
George Rogers Taylor (New York, 1969), pp. xviii-xx, 7-16. See also George S.
Gibb, The Saco-Lowell Shops (Cambridge, Mass., 1950), pp. 7-14 and chap. 2,
and Frances W. Gregory, Nathan Appleton, Merchant and Entrepreneur, 17791861 ( Charlottesville, Va., 1975), chap. 10.
28. Ware, New England Cotton Manufacture, pp. 66, 140-141.
29. For the building of Lowell see \Vare, New England Cotton Manufacture,
pp. 80-85; Gibb, Saco-Lowell Shops, chap. 3; Appleton and Batcheler, A11lerican
Cotton lndustry, pp. 17-30; and Gregory, Nathan Appleton, chap. II.
30. V.S. Bureau of the Census, The 8th Census of the United States, Manufactures
(Washington, 1865), pp. xviii-xxi, has a good brief description of the spread of the
large integrated mills. See also Clark, History of Manufacturers, l, 551-552.
31. Ware, New England Cotton Manufacture, pp. 148-151. As time passed
the stock ownership became disbursed but control was largely retained by the
families of the founders and their heirs.
32. Cast was not a factor in holding back the spread of weaving machinery. The
power loom was available and by 1820 was being sold for as low as $70. The
Blackstone River could not supply the power needed to move a battery of weaving
as weIl as spinning machines. Hedges, The Browns, the Nineteenth Century, p. 182;
Ware, New England Cotton Manufacture, pp. 72-77, 85-86; Gibb, Saco-Lowell
Shops, pp. 42-48.
33. Arthur H. Cole, The Anlerican Wool Manufacturer (New York, 1926), l,
97-1°7, 113-117. Cole lists nine firms given in the McLane Report with more than
100 employees, pp. 256-257. He describes marketing on pp. 156-160,210-212.
34. This paragraph follows closely Chandler's "Anthracite Coal," pp. 143-146,
which provides more detailed documentation. 1 am indebted to my son Alfred D.
Chandler III for compiling the list of aIl enterprises in the M cLane Report with
assets of $5°,000 or over. He listed for each enterprise its name, location, product
made, source of power, legal form, fixed assets, working capital, number of employees, and date founded.
35. A review of the documents collected in the four-volume edition of the
A1Jzerican State Papers, Manufacturing mentions only a few large manufacturing
enterprises not in the 1832 McLane Report. These include the unsuccessful glass
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works of John Amelung, a tannery at Cambridge, Massachusetts, with a capitalizatian of $100,000, and a soap works at Roxbury, Massachusetts, with the same
capitalization. Also mentioned are two hat makers (one in Danbury, Connecticut,
and one on the Charles River in Massachusetts). These were clearly central shops
using hand labor and traditionai tooIs, pp. 3g-42, 125-127.
36. Peter Temin, "Steam and Water Power in the Early Nineteenth Century,"
Journal of Econol1lÎc History, 26: 189 (January 1966).
37. One conlpetent observer, writing in 1828, estimated that the cost of operating
a steam engine in England was two-fifths that of operating one on the American
seaboard, "while at Pittsburgh, on the contrary, from the wonderful abundance of
coal, stealTI power is actually available at about three-fourths of the expense required in EngIand." Zachariah Allen, The Science of Mecbanics (Providence, 1829),
p. 35 I.
38. For example, Baughman, Mal/ory's of Mystic, chap. 1, provides an excellent
description of such production and accounting methods in the sail-nlaking trade.
See esp. pp. 17-18. In the 1850s, at the height of the Anlerican shipbuilding boonl,
the average work force of an American shipyard was fourteen workers; see V.S.
Senate, 35th Cong., 2d Sess., Exec. Doc. no. 39, "Digest of the Statistics of Manufacturers According to the ~eturns of the Seventh Census," p. I4I.
39. Sidney Pollard, Tbe Genesis of Modern Manage111ent (Canlbridge, Mass.,
1965), pp. 30-37, and Raymond de Roover, "A Florentine Firm of Cloth Manufacturers," Speculu111, 16: 3-33 (January 1949).
40. Good exanlples of such accounts in Baker Library, Harvard University, are
those of Howard and Niles (#641), Captain John Belcher (#642), and Ebenezer
Belcher (#427).
41. Pollard, Genesis of Modern Managenlent, p. 214.
42. Hazard, Boot and Shoe lndustry, pp. 175-176.
43. Ware, New Ellg1alld Cotton Manufacture, p. 50-5 I.
44. Ware, New England Cotton Manufacture, p. 51.
45. Pollard, Genesis of Modern Manage1Jlent, pp. 25-30.
46. Mark Schmitz, "Economie Analysis of Antebellum Sugar Plantations in
Louisiana," Ph.D. diss., University of North Carolina, 1974, pp. 124-127, points
out that in 1850 only 5.8 percent of 329 Louisiana sugar plantations were "truly
absentee" owners-that is, excluding widows and those held intestate. Schmitz says
(p. 16o): "The 186o figure implies a total of just over one hundred true absentee
owners in the total population of sugar planters. This would be an upper limit due
to probable over-representation of large farms that had a high~r degree of absenteeism." Both Schmitz and Joseph N. Menn, in his stùdy of large slave holders in
Louisiana, emphasize the contiguous nature of the southern plantation.
47. Robert Willianl Fogel and Stanley L. Engernlan, Tinte 011 the Cross (Boston,
1-974), l, 21 I. Because many plantations had no white resident overseers, Fogel
and Engerman conclude that "on a majority of large plantations the top nonownership management was black." They give little evidence to demonstrate that
such managenlent was not carried out by the planters themselves who could easily
arrange to be on their plantations during the period requiring careful supervision.
If accurate, the findings of Fogel and Engerman emphasize that the white owners
were as willing to have black "drivers" as weB as white employees assist them in
carrying out these managerial functions. They also show that plantation owners
left the control of the plantation and its work force in the hands of trusted slaves.
However, the statistical validity of their findings have been seriously challenged.
See Paul David and athers, Reckoning with Slavery (New York, 1976), pp. 83-86.
48. William K. Scarborough, The Overseer: Plantation Manage111ent in the
South (Baton Rogue, 1966), pp. 10-11. Stanley Engerman, using a computer tape
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prepared by William Parker and Robert Gallman on southern agriculture taken
from the manuscript schedules of the census for 1850, provided me with a print-out
of the sample of 5,229 farms producing cotton in the south. Of these, only 21 had
assets (land, buildings, n1achinery, and livestock) of over $100,000 excluding slaves.
Of these, 16 were in Louisiana. Only 8 had assets of over $200,000 and, of these, 2
over $300,000. On large plantations the value of slaves was usually, according to
Engernlan, equal ta or less than the value of total assets. A plantation with nooslave assets of $ 100,000 would then have at most a total value of $200,000. Of the
plantations in this sample 11 had over 100 slaves and, of these, 5 over 150 and lover
3°0.
49. Scarborough, l"he Overseer, p. 10. On pp. 68-7°, Scarborough provides an

excellent example of rules for governing plantations. Another set of rules, coming
from the Mississippi plantation of Alexander Telfair, who continued to reside in
Georgia, is printed in Ulrich B. Phillips, ed., Plantation and Frontier (New York,
1958), and is reprinted in Stuart Bruchey, Cotton and the Growth of the A111erican
Econo111Y (New York, 1967), pp. 180-182. In this set, twenty-three out of thirtyfive rules dealt with the handling of slaves and ten with the working of the land.
One calls for sending a detailed monthly letter to Savannah and the other for maintaining a regular plantation journal or diary. One reason that little was said about
machinery may have been that its operation was left to skilled slave artisans.
50. Scarborough, The Overseer, p. 74. Similar statements by other southern
plantations are given in Bruchey, Cotton and the Growth of the Anlerican Econ0111Y, pp. 183-188.
5 I. Scarborough, Tbe Overseer, pp. 80-81.
52. Scarborough, The Overseer, p. 71.
53. Thomas P. Govan, "Was Slavery Profitable?" Journal of Southern History,
8:5 16 -535 (November 1942).
54. Both the early iron plantations and sorne of the James River coal mines
were managed in nluch the same way as the southern commodity producing
plantations. For the first see William A. Sullivan, The Industrial Workers in
Pennsylvania (Harrisburg, 1955), pp. 59-71; and for coal, Eavenson, American Coal
11ldustry, chap. 6.
55. Gibb, Saco-Lowell Shops, pp. 32, 37-3 8, 47, 261. The ring-spinning frame
replaced the throstle in the 1850S (p. 192).
56. David J. Jeremy, "Innovation in American Textile Technology during the
Early Nineteenth Century," Technology and Culture, 14:40 (January 1972). See
also Lance E. Davis and H. Louis Stettler III, "The New England Textile Industt:y, 1825-1860, Trends and Fluctuations," National Bureau of EconOl1zic
Research, Output, E1JlploY11lent and Productivity in the United States after 1800
(Ne\v York, 1966), pp. 227-232. The quotation is from p. 230.
57. Francis W. Gregory, "The Office of the President in the American Textile
Industry," Bulletin of the Business Historical Society, 26: 122-134 (September
1952). This was also true in textile machinery making (see Gibb, Saco-Lowell
Shops, pp. 183-186, 220-221).
58. Henry A. Miles, Lowell, As It Was and As It Is (Lowell, 1845), pp. 76-84.
This floor arrangement quite often changed because of the weight of machinery
and the power needed. Sometimes weaving was done in the subbasement, carding
on the first Hoor, spinning on the second, and finishing and storing on the third. 1
am indebred to Merritt Roe Smith for this information.
59. This and the following two quotations are from James Montgomery, "Remarks on the Management and Government of Spinning Factories," in The Carding
and Spinning Masters Account; or the Theory and Practice of Cotton Spinning
(Glasgow, 1832), reprinted with an introduction in Business History R,eview,

42:219-226 (Summer 1968), pp. 221,224. This piece was widely read in the United
States and was partIy responsible for an invitation from the York Manufacturing
Company at Saco, Maine, to have Montgomery "come to the United States to
improve their plant and its methods" (p. 219). Montgomery's best known work was
A Practical Detail of Cotton Manufacturers of the United States (Glasgow and
New York, 1840).
60. The generalizations in this and the following paragraphs result from a
review of the accounts of a number of the leading New England textile companies
(records in Baker Library, Harvard Business School). They include those of the
Slater Mills, the Boston Manufacturing Company, and the Lawrence, Hamilton,
Tremont, Suffolk, Amaskeag, Nashua, Lancaster, Dwight, Lyman, Pepperel1, and
Dover mills. Paul F. McGouldrick has written an excellent set of "Notes on
Cotton Textile Records at the Baker Library," dated December 26, 1958, a script
of which is kept by the director of the Manuscript Division at Baker. Harry C.
BentIey and Ruth S. Leonard, Bibliography of Works on Accounting by A7nerican
Authors (Boston, 1934), vol. l, list nothing at aIl dealing with textile accounting
until the very end of the nineteenth century.
61. Where piecework was used, the amounts paid out were determined by the
use of "clocks . . . on the speeders, throstles, wrappers and dressers . . . which
nlarked the quantity of work done." At the end of the week, a contemporary
report continued, "the overseer transfers the account to a board which hangs in
the room in sight of aIl the operatives. From this board the monthly wages of each
operative are ascertained." Miles, Lowell, pp. 80-81.
62. McGouldrick, "Cotton Textile Records," p. 3.
63. Paul F. McGouldrick, New England Textiles in the Nineteenth Century:
Profits and lnvestments (Cambridge, Mass., 1968), p. 116, states that the write-offs,
when they were made, did come quite close ta reality. See also Ware, Cotton
Manufacture, pp. 155-156.
64. H. Thomas Johnson, "Early Cast Accounting for InternaI Management Control: Lyman Mills in the 1850S," Business History Review, 46:472 (Winter 1972)
points out that the raw material for such data at the Lyman Mills was not available
until 1875. However, John Lozier has shown me a statement of cast per yard for
labor, cotton, and repairs for the Lyman Mills in the first nine months of operation
in 1850. The computation for unit cast on this sheet from the Lyman Mills
collection (Baker Library) for April through December 28, 1850, was the total
cash cost for each item divided by the yards produced. Also, by 1852, Lyman
MilIs had information on yards per pound of cotton and yards per loom produced
by each loom weekly.
65. Of all the records of the textile companies at Baker Library, only one has
the regular tre~surer's reports to stockholders, and that is the only company with
copies of bylaws in Baker Library where the bylaws require the making of such
reports.
66. McGouldrick, New England Textiles, p. 144. The McLane Report emphasizes that the operating expenses were high compared with fixed costs in textile
enterprises. For the Lowell mill, annual working capital was 35 to 55 percent of
total capital investment. Therefore, every two or three years the enterprises spent
in operating costs an amount equivalent to that which had been paid out of their construction and machinery.
67· Ware, New England Cotton Manufacture, pp. 142-145. In 1845, two leading
market partnerships, including A. A. Lawrence and J. L. Page & Company, purchased the oldest and largest textile nlachinery company in the United States, the
Lowell Machine Shop (see Gibb, Saco-Lowell Shops, pp. 18 3- 18 5).
68. Ware, New England Cotton Manufacture, pp. 178-188. The Mason &
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Lawrence account is given on p. 186. A good review of the role of the marketing
agency in the textile industry is in Hansjorg SiegenthaIer, "What Price Style? The
Fabric Advisory Function of the Dry Goods Commission Merchant, -1850-1880,"
Business History Review, 4 1: 36-39, 5«)-60 (Spring 1967).
69. Gregory, N atban Appleton; pp. 242-25 l, 258-261. Mills overextended himself
and went bankrupt in 1857.
70. The following account of the small arms industry and the organizational
innovations of the Springfield Armory relies heavily on Paul Uselding, "An Early
Chapter in the Evolution of American Industrial Management, 1795-1833," in
Louis P. Cain and Paul Uselding, eds., Business Enterprise and EconOl1zic Change
(Kent State, Ohio, 1973), pp. 51-84. Aiso valuable is a seminar paper given at Johns
Hopkins University, May 1967, by Russell 1. Fries, "Springfield Armory, 17941820: An Early Industrial Organization." Felicia Deyrup, "Arms Makers of the
Connecticut Valley," Sl11Ïth Col1ege Studies in History, 33 (1948), pp. 43, 48,
220-221 describes the early private contractors. See also McLane Report, l, 1030103 I.
71. Merritt Roe Smith. "The Harpers Ferry Armory and the 'New Technology'
in America, 1794-1854," unpublished, pp. 67-68.
72. This and the following quotation are from Colonel James Dalliba, "Armory
at Springfield," November 5, 1819, A111erican State Papers, Military Affairs, II,
548. 1 am indebted to Merritt Roe Smith for this citation.
73. From 1817 to 1833 the output of "musket equivalents" per production worker
was only a little under sixtY a year. During those years hetween 1815 and 1833, when
the number of workers remained steady between 231 and 250, output per pro-

duction worker increased to sixty-five a worker in only four years. See Uselding
"American Industrial Management," p. 60. As Springfield did not have the need,
and as no other enterprise had the volume of output nor the complexity of production, no American firm appears to have developed cost-accounting techniques as
detailed and sophisticated as those devised by Josiah Wedgwood in 1772. See Neil
McKendrick, "Josiah Wedgwood and Cost Accounting in the Industrial Revolution," Econol1lÎc History Review, pp. 45-66 (April 1970). Wedgwood's methods
appear to have had little impact on accounting practices in British manufacturingat least McI{endrick gives no evidence that they did. Deyrup, "Arms Makers," p.
119, points to the "dubious means" used by the government armories and private
contractors to deterlIline costs.
74. Joseph W. Roe, English and American Tool Bui/ders (New Haven, 1916),
chaps. I I and 15, esp. pp. 139 and 187, depicts "genealogies" of arms manufacturers
and their descendants. These charts show how personnel went from the armories
to the gun factories and then to sewing machines and machine toolmaking establishments.
75. The new economic historians have emphasized that demand was the major
factor in encouraging industrial expansion in the first half of the nineteenth
century: for example, Robert Zevin, "The Growth of Cotton Textile Production
after 1815," and Robert William Fogel and Stanley L. Engerman, "A Model for
the Explanation of Industrial Expansion During the Nineteenth Century: With
Application to the American Iron Industry." Both articles are in Robert William
Fogel and Stanley L. Engerman, The Reinterpretation of A111erican Econonzic
History (New York, 1971), pp. 122-146, 148-162.
76. Deyrup, "Arms Makers of the Connecticut Valley," pp. 120, points out that
only one of the private arms-making factories-that of Eli Whitney-active before
1830 survived to the Civil War. See also Thomas C. Cochran, "The Business
Revolution," American Historical Review, 79: 1452 (December 1974).
77. Chandler, "Anthracite Coal," esp. pp. 14«)-174. The statistical data on output,
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priees, and transportation from Philadelphia ta Boston are on pp. 153-158. A useful
supplementary analysis on the industrializing of a single town in these years is
Carol E. Hoffecker, Wilmington, Delaware: Portrait of an lndustrial City (Charlottesville, Va., 1974), esp. pp. 14-35.
78. Temin, Iron and Steel, pp. 87-90, 264-266.
79· Roe, English and American Tool Builders, pp. 13 8- 14°, 173-185, 202-21 5,
247- 252, and sketches of James T. and Nathan P. Ames and William and Colman
Sellers in Dumas Malone, ed., Dictionary of American Biography (New York,
1946 ) 1,248- 250, XVI, 574-577.
80. By 1850 the average number of workers was sixty-two for glass as compared
with ninety-two in cotton textiles, sixtY in iron rolling, and fifty-one in iron
furnaces. "A Digest of the Statistics of Manufacturers . . . According to the Returns of the Seventh Census," V.S. Senate, 35th Cong., 2d Sess., Exec. Doc. no. 39,
pp. 13 8- 14°.
3. The RaiIroads: The First Modern Business Enterprises, 1850s-1860s
1. For example, as Walter S. Sanderin, the historian of the Chesapeake and
Ohio pointed out, the directors of that canal "refused to have any connection with
the business of transportation." The Greater N ationaI Project: A H istory of the
Chesapeake and Ohio Canal (Baltimore 1946), p. 190. The Middlesex Canal had a
fleet of six ta nine boats in commission from 1808 to 1818 when they were solde
Christopher Roberts, The Middlesex Canal, 1783-1860 (Cambridge, Mass. 1938),
pp. 137-138. The important exceptions to this generalization were the anthracite
coal companies of eastern Pennsylvania.
2. These developments can he followed ih Edward C. Kirkland, Men, Cities and
Transportation (Cambridge, Mass., 1948), l, chap. 4; and in Julius Rubin, "Canal
or Railroad?" Transactions of the A1nerican Philosophical Society, n.s., vol. 51,
part 7 (November 1961). Rubin stresses that the railroad was a serious alternative
to the canal for overland transportation, even before the steam locomotive had
been proved practical. One reason that the Pennsylvania legislators decided in
1825 to build a state system of canals rather than railroads was "insufficient experience with the general-purpose railroad to justify a large-scale project." It was a
"risky step into the unknown" (p. 56). Aiso sorne legislators expressed concern
at the possihility of having the state operate common carriers.
3. George Rogers Taylor, The Transportation Revolution (New York, 1951),
pp. 24- 26, 48-5 2 •
4. Particularly useful on the railroad technology of this period is Kirkland,
Men, Cities and Transportation, l, 284-313.
5. For example, Patrick Tracy Jackson, one of the founders of the mill complex
at Lowell, estimated that the time and cost saved by rail over canal transportation
were equivalent to moving Lowell within ten miles of Boston. George S. Gibb,
The Saco-Lowell Shops· (Cambridge, Mass., 1950), p. 74.
6. V.S. Bureau of the Census, Historical Statistics of the United States, Colonial
Tintes to 1957 (Washington, D.C., 1960), pp. 427-429; Taylor, Transportation
Revolution, p. 32.
7. Taylor, Transportation Revolution, p. 53, indicates that canals cast somewhat
less than railroads o~ moderate terrain. Rubin, "Railroads and Canals," p. 30,
notes that contemporaries emphasized how much raiIroad transportation shortened
distances between towns. AlI accounts of canals stress high maintenance costs,
particularly with the reoccurrence of freshets; for example, Sanderlin, The Great
National Project, pp. 191-193.
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8. Stanley Legerbott, "United States Transport and Externalities," Journal of
Econol11Îc History, 26:444-446 (December 1966); italics added. Robert William
Fage}, in his pioneering work, Railroads and A1nerican Economie Growth: An
Econol1zetric History (Baltimore, 1964), argues that the railroads were not indispensable for economic growth. By 1890 the social savings "attributed to the
railroad for a11 commodities . . . is we11 below 5 per cent gross national product"
(p. 223). Fagel's findings have been strongly cha11enged by new economic historians in such articles as that of Legerbott given ahove; Peter D. McClelland,
"Railroads, American Growth and the New Economie History: A Critique,"
Journal of Econollzic History, 28:102-123 (March 1968); and Paul David, "Transportation and Economie Growth: Professor Fogel On and Off the Rails," Economie
History Review, 20:5°7-525 (December 1969). Fogel concentrates almost wholly
on estimating the differences between rail and canal transportation in the seasonal
movement of crops and on the impact of railroads on the demand for irone In estimating the cost differences between rail and water he develops only the grossest
estimates of cargo losses in transit, transshipment costs, costs resulting from time
lost in slow movement, the closing down of waterways in the winter months, and
capital costs. Fogel's handIing of inventory costs is particularly disconcerting.
David points out that to maintain inventory at Union Stock Yards in Chicago in
1890 would have required 10,000 acres, or a half of aH privately utilized land in
Chicago in that year (p. 512). Fogel has little analysis of the harriers to the expansion of factory production created by the need to maintain costly inventories and
an idle working force during winter months.
9. Kirkland, Men, Cities and Transportation, pp. 161, 162.
10. Roberts, Middlesex Canal, p. 160.
1I. Harry N. Scheiber, Ohio Canal Era (Athens, Ohio, 1969) pp. 302 , 304.
Scheiber's chap. 1 1 has an excellent analysis of the swift railroad victory in the
1850s. Hartz indicates a comparable failure of the Pennsylvania Canal system in his
EeonOl1zic Poliey and Del1zocratie Thought, pp. 161-180. V.S. Bureau of the
Census, Historical Statistics, p. 455, gives the freight carried on the Erie. See also
Sanderlin, Tbe Great National Project, chaps. 1l, 12.
12. Louis C. Sunter describes the way that the raiIroads took over trade from
the steamboats in the 1850S in Stea111boats on the Western Rivers (Cambridge,
Mass., 1949), chap. 12.
13. U.S. Bureau of the Census, H istorieal Statistics, p. 484. The story of the
telegraph and telephone is given in more detail in Chapter 6.
14. Carter Goodrich, Govern11lent Pro1l1otion of Anzerican Railf"ù)ays and Canals,
1800-1890 (New York, 1960), p. 270. The railroad figures come from Henry
Varnum Poor's carefully compiled stock and bond list in Alfred D. Chandler, ]r.,
Henry Varnul1z Poor, Business Editor, Analyst and Refor1ner (Cambridge, Mass.,
195 6 ), pp. 2°7-210. See, for example, A111erican Railroad Journal, 32:784 (December
3, 18 59).
15. Alfred D. Chandler, Jr., ed., The Railroads: The Nation's First Big Business
(New York, 1965),P. 16.
16. Evelyn H. Knowlton, Pepperell's Progress: A History of a Cotton Textile
C01npany (Cambridge, Mass., 1948) p. 32.
17. The triumph of New York over Philadelphia and Boston in hecoming the
nation's financial center is reviewed in Alfred D. Chandler, Jr., "Patterns of Railroad
Finance, 1830-185°," Business History Review, 28: 248-263 (September 1954). The
resulting institutionalizing of the national capital market is taid in more detail in
Chandler, Poor, chap. 4. Dorothy R. Adler, Britisb Invest111ents in Ameriean Railways (Charlottesville, Va., 1970), chaps. 1-3, has additional information on the
return of the British investors ta the American market.
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18. Herman E. Krooss and Martin R. BIyn, A History of Financial lntermediaries (New York, 197 1), pp. 56-57, 86-87.
19. For the appearance of the large contractor see Chandler, Poor, pp. 112-113,
313, and Thomas C. Cochran, Railroad Leaders, 1843-1899 (Cambridge, Mass.,
1953), pp. 99- 100, 111-114. For specific contractors see John B. ]ervis, Railway
Property (New York, 1861), chap. 4; Henry W. Farnum, Henry Farnll1n (New
York, ca. 1889), esp. pp. 4 1-45, 54-55.
20. American Railroad Journal, 26:488 (July 30, 1853). Seymour and Morton
had formed a construction company shortly before the former's death. In 1855
and 1856 the firm advertised in the pages of the A1nerican Railroad Journal that it

was "prepared ta contract for the construction and equipment of raiIroads in any
part of the country; also ta furnish Corps Engineers and contractors; Locomotive
Engines, Cars; Railroad Iron, Chairs, Spikes, Switch-Irons, etc." The firm would
also "sell and negotiate loans on aIl kinds of railroad securities ... [and] dispose
at private sales, in amounts to suit persons desirous of investing, a large amount of
valuable RaiIroad and other Securities." ARJ, 28:509 (August 1 l, 1855). The firm
listed regularly in the Journal the securities of the roads which it was constructing
and had for sale.
21. Brief backgrounds (and sources of information) on Latrobe, McCallum and
Thomson are given in Alfred D. Chandler, Jr., "The Railroads: Pioneers in
Modern Corporate Management," Business History Review, 39: 16-40 (Spring
1965); and on Haupt, Jervis, McClellan, and Whistler, in Dumas Malone, ed., Dictionary of Anzerican Biography (New York, 1946), VII, 400, XI, 59-60, 581-582,
XIX, 72.
22. Quoted in Kirkland, Men, Cities and Transportation, l, 338. The operations
of many early roads are described in detail in J. Knight and Benjamin H. Latrobe,
Report on the Loconzotives and the Police and Manage'J11el1t of Several of the
Principal Railroads in the N orthern and Middle States (Baltimore, 1838 ), pp. 4,
13-19. Knight and Latrobe point out that the Boston & Worcester employed fiftyone operating workers (that is, those not involved in construction work).
23. Stephen Salsbury, The State, the lnvestor, and the Railroad: Boston <&
Albany, 1825-1867 (Cambridge, Mass., 1967), pp. 182-184. The succeeding pages
in chap. 9, "The Western Railroad in Crisis: An Operating Man's Nightmare,"
coyer the crisis and the organizational response to it.
24. Salsbury, Boston <& Albany, pp. 186-187.
25. Ibid., p. 18 7.
26. Ibid., p. 157.
27. The comparisons of the two roads and the sources of information are given
in Chandler, Poor, p. 320; also Edward H. Mott, Between the Ocean and the Lakes:
The 8tory of the Erie (New York, 1899), p. 483.
28. Daniel C. McCallum, "Superintendent's Report," in Annual Report of the
New York and Erie Railroad Company for 1855 (New York, 1856), quoted in
Chandler, The Railroads, p. 101, where much of McCallum's report is reprinted.
29. Organization of the Service of the Balti1nore <& Ohio R. Road, under the
Proposed New System of Management (Baltimore 1847), p. 3; and the Twentieth
AnnuCil Report of the President and Directors to the Stockholders of the Balti1nore
<& Ohio Rail-Road Conzpany (Baltimore, Md., 1846), pp. 11-14. Much of the
following on the creation of the first management structures on railroads appeared
in Alfred O. Chandler, Jr., "The Railroads: Pioneers in Modern Corporate Management," Business History Review, 39: 16-40 (Spring 196 5).
30. Twenty First (1847) Annual Report of the Baltimore & Ohio, p. 13.
3 1. This and the following quotation are from the Organization . . . of the
Service of the Baltimore <& Ohio Rail-Road, 1847.
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Annual Report of the Balti'1JIOre & Ohio Rail-Road, p.

32. Twenty-First (1847)
13·
33. This and the following quotations are from the Organization ... of the Service
of the BaltÏ1llore and Ohio Rail-Road, 1847.
34. Report of the Directors of the New York and Erie Railroad CO'1Jlpany to the
Stockholders in NOVe1Jlber 1853 (New York, 1853), p. 47-48.
35. It included five divisions and two short branches of just under twenty miles
apiece.
36. This and the following quotations are from McCallum, "Superintendent's
Report" in the Erie Annual Report (1855) reprinted in Chandler, The Railroads,
pp. 102-1°5·
37. Chandler, Poor, pp. 147-148.
38. This and the following quotations are from McCallum's "Superintendent's
Report" in Erie Annual Report ( 1855), p. 79.
39. Quoted in Chandler, Poor, p. 147, from A'lJlerican Railroad Journal, 27: 549
(September 2, 1854).
40. Chandler, Poor, pp. 148, 153; Anzerican Railroad Journal, 29: 280 (May 3,
1856); Atlantic Monthly, 2:641,651-54 (November 1858).
41. Sidney Pollard, The Genesis of Modern Manage111ent (Cambridge, Mass.,
1963), chap. 7, and "The Genesis of the Managerial Profession: The Experience of
the Industrial Revolution in Great Britain," Studies in Ronlanticis'IJz, 4: 57-80 (Winter 1965). Pollard, by stopping his analysis at 1830, does not consider the irripact
of the operation of railroads on manage11)ent in Great Britain. Genesis of Modern
Manage111ent, p. 132.
'
42. Fifth Annual Report of the Pennsylvania Rail-Road (1851), pp. 42-85, and
James A. Ward, "Herman Haupt and the Development of the Pennsylvania Railroad," Pennsylvania Magazine of History, 95: 73-97 (January 1971), esp. 78, 86.
43. The activities of these departments are described in P ennsylvania Rail-Road
C0111pany: Organization for Conducting the Business of the Road, Adopted Dece1Jlber 26, 1857 (Philadelphia, 1858), pp. ~16.
44. Pennsylvania Rail-Road CO'/11pany: Organization ... 1857, p. 7. In addition,
the manuai defined the relations between the financial and operating departments.
"Orders issued by the Accounring Departmenr to Officers or Agent of the T ransportation Department will be sent to thè General Superintendent, and by him
immediately distributed and enforced" (p. 1 1 ).
45. For example, By-Laws and Organization for Conducting the Business of
the Pennsylvania Rail-Road C01Jlpany, to Take Effect June 1, 1873 (Philadelphia,
1873), pp. 20, 25-26. When construction was completed, the chief engineer at the
head of the department of maintenance of way became explicitly a staff officer to
"act as a consulting engineer."
46. The information on the operating structure of these roads cornes from their
annuai reports in the 1850S. There is very useful information, including an organizadon chart, in David Lee Lightner, "Labor on the Illinois Central Railroad, 18521880," Ph.D. diss., Cornell University, 1969, pp. 68-73.
47. The departmental organization of the British railroads is described in ,detail
in Ray Morris, Railroad Adnzinistration (New York, 1920), chap. 6.
48. A description of the more informaI departmental structure of the New York
Central, a road created by consolidation of several small roads and headed by
merchants and financiers, is given in Chandler, "The Railroads: Pioneers in Modern
Corporate Management," pp. 38-39.
49. For example, in 1856 the Illinois Central had 44 officers and 3,501 employees
(about 800 of which were involved in new construction). Lightner, "Labor on the
Illinois Central Railroad," p. 72. In 1852, before its western division had been fully
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opened for operations, the Baltimore & Ohio already had 63 managers, 4 in top
management (the president, general superintendent, treasurer, and chief engineer),
9 in middle management, and 50 in the lower levels, including foreman of shops
and repair gangs and full-time freight and passenger agents. These data were
compiled by Harold W. Geisel for an honors thesis at Johns Hopkins University
in 1967.
50. Pennsylvania Railroad Company: Organization ... 1857, p. 1I. The accounts
are itemized on pp. 21-23.
51. The Fourth (1851), the Fifth (1851), the Seventh (1853), and the Tenth
( 1856) Annual Report(s) of the Pennsylvania Rail-Road, pp. 60-61, 1°3-1°4,7476, respectively.
52. See Chandler, Poor, p. 139, for use of the operating ratio in the 1850s, and
Willianl J. Ripley, Railroads: Finance and Organization (New York, 1915), pp.
112-115, for its use weIl into the twentieth century.
53. Kirkland, Men, Cities and Transportation, l, 340-344, II, 332-335. One of
Poor's earliest editorial campaigns in 1849 urged roads to set aside funds for renewal
and replacement. Chandler, Poor, p. 50.
54. This and the following quotations are from the Ninth Annual Report of the
P ennsylvania Rail-Road ( 1855), p. 15.
55. This phrase and the following quote are in the Tenth Annual Report of the
P ennsylvania Rail-Road (1856), p. 12.
56. "Proceedings of the Convention of Railroad Commissioners Heid at Saratoga
Springs, New York, June 10, 1879," Appendix 21, a pamphlet in Baker Library,
Harvard University. For background of the movement for uniform accounting
that led to this meeting, see Kirkland, Men, Cities and Transportation, II, 335339·
57. As one accounting historian has emphasized: "Over time, replacement accounting understates capital consumption." Richard P. Brief, "Nineteenth-Century
Accounting Era," Journal of Accounting Research, 3: 2 1 (Spring 1968). Brief gives
an excellent analysis of replacement accounting in this article which can he supplenlented by his "The Evolution of Asset Accounting," Business History Review,
40: 1-23 (Spring 1966). Useful too is L. E. Andrade, "Accounting Thought.in the
United States, 1815-1860," in J. Van Fenstermacher, ed., Papers Presented at the
Annual Business History Conference, February 26-27, 1965 (Kent, Ohio, 1965),
pp. 113-120.
58. McCallum, "Superintendent's Report," in the -New York and Erie's Annual
Report (1855), reprinted in Chandler, The Railroads, p. 1°7.
59. Dictionary of A1nerican Biography, VI, 387-388.
60. See especially Albert Fink, Cost of Railroad Transportation, Railroad Accounts and Govern1Jlent Regulation of Railroad Tariffs (Louisville, Ky., 1875),
reprinted in Chandler, The Railroads, pp. 108-117. See also Fink, Investigation into
Cost of Transportation on A111erican Railroads, with Deductions for its Cheapening
(Louisville, 1874), and his Cost of Railroad Transportation, Railroad Accounts, and
Govern1Jlental Regulation of Railroads (Louisville, 1875). Charles Ellet, another
competent engineer, had nlade a detailed analysis of railroad costs in the early
1840S which he puhlished in the American Railroad Journal. His work appears to
have had much less impact than that of McCallum or Fink, possibly because he
had much less practical experience than the other two and hecause he wrote before
American raiIroads had developed large operating units with extensive traffic.
Chandler, Poor, pp. 38, 296.
61. Quoted in Chandler, The Railroads, p. 115. The percentages of expenses on
the different divisions are given on pp. 110-1 11.
62. Published in New York in 1879. Kirkman also published such books as
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Railway Disburse11lent (New York, 1877); Rai/road Revenue and lts Collection
(New York, 1877, revised 1887); and Rai/road Service: Trains and Services (New
York, 1878).
4. Railroad Cooperation and Competition, 187os-18905
1. George Rogers Taylor and Irene D. Neu, The American Railroad Network,
1861- 189° (Cambridge, Mass., 195 6 ), pp. 52, 93.

2. Joseph Nimmo, Jr., Report of the InternaI COl1l1llerCe of the United States
(Washington, 1879), pp. 9, 97-()8. Nimmo reports that by 1875 the Mississippi River
,vas bridged at twelve places between St. Louis and St. Paul.
3. As early as 1854 the three railroads entering Troy, New York, had built and
jointly operated a belt Hne. Information on belt Hnes can he gleaned from Henry
Varnum Poor, Manual(s) of the Railroads of tbe United States for the late 1870S
and earlv 1880s.
4. A'1;lerican Railroad Journal, 27:532-539, 605, 663-664, 810 (August 26, September 23, Dctober 21, December 23,1854), and 28: 1'97-198 (March 31,1855).
5. Eighth Annual Report of the Directors of the Pennsylvania Rail Road C0111pany to the Stockholders, February 5th, 1855 (Philadelphia, 1855), p. 13. Hereafter
only the date of 5uhmission of the Pennsylvania Annual Reports will he given.
6. Stephen Salsbury, The State, the Investor, and the Railroad: The Boston &
Albany, 1825-1867 (Cambridge, Mass., 1967), pp. 127-13°.
7. Tenth Annual Report of the Pennsylvania Rail Road ( 1857), pp. 74-75;
Edward C. Kirkland, Men, Cities and Transportation (Cambridge, Mass., 1948), l,
35 2 •
8. General Superintendent's report in Fifth Annual Report of the Pennsylvania
Rail Road (1852), pp. 82-83, 104. Kirkland, Men, Cities and Transportation, l,
353-354·
9. Taylor and Neu, American Railroad Systenz, p. 69; Alden Hatch, A111erican
Express: A Century of Service (New York, 1950), pp. 15-54.
10. One reason for the change was that the express company provided a way to
finance the increase in equipment for carrying war-expanded traffic. Another was
that the New York road's express Hne allies had been charging below the official
rates. Twenty-Sixtb Annual Report of the Pennsylvania Railroad Co., March Il,
1873, p. 28; pages 28 ta 31 re~iew in detail the decision ta sponsor the Union Hne.
See also Nineteenth Annual Report of the Pennsylvania Rai/road Co., February
20, 1866 pp. 22-23, and the annuai report for the fol1owing year dated February
19, 186 7, pp. 27- 2 9.
1I. William B. Wilson, History of the Pennsylvania Railroad COl1zpany (Philadelphia, 1899), II, 66-69; Report of the Investigating Coml1tittee of the Pennsylvania Railroad Conlpany Appointed by Resolution of the Stockholders at the
Annual Meeting held March 10, 1874 (Philadelphia, 1874), pp. 121-122. Page 122
describes the size of the Empire Transportation Company as does the companypublished The A1J1erican Fast Freight Syste111 Presented by the Empire Transportation Company (Philadelphia, 1876), pp. 16-23. That pamphlet gives 1863 as the
date of the forming of the Union Hne, and i865 as the date of the Empire. (Rack
cars were used by the Empire Company ta carry oil barrels and cases.)
12. The information for this and the next two paragraphs cornes largely from
Taylor and Neu, A111erican Railroad System, pp. 6g-76. The quotation from a
congressional committee is given on p. 72. Aiso valuable is Kirkland's Men, Cities
and Transportation, l, 500-501, and Louis C. Hunter, Steamboats on Western Rivers
(Cambridge, Mass., 1949), p. 349.
13. Of the four remaining companies, two retained ties with railroad enterprises,_
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the D.S. Express with the Baltimore & Ohio, and Wells Fargo with the Erie. [Nicol1
& Roy Company1, The Manual of Statistics, 1895 (New York, 1895), pp. 256,257,
279, 280.
14. Taylor and Neu, American Rai/road Network, pp. 74-75, 97. The first
through bill of lading was used in 1853 between Cincinnati and the Atlantic ports.
See also Kirkland, Men, Cities and Transportation, l, 497-498.
15. Nimmo, Internai COl1l1Jleree, pp. 148- 149, 196-197.
16. John B. Jervis, Railroad Property (New York, 1861), pp. 206-208. See also
Marshall Kirkman, Rai/road Revenue (New York, 1887), book III, chap. 7.
17. The activities of the car accountant office can he best seen by reviewing the
notices about the Car Accountant's Association in the Rai/rond Gazette-for exampIe, 22:202,421,475 (1890). This association was formed in 1876. See also Stover,
Ameriean Railroads, p. 156.
18. Stover, Al1lerican Railroads, pp. 152-159, provides an excellent brief sunlnlary
of such standardization. Edward C. Kirkland, Industry Coules of Age: Business,
Labor and Public Policy, 1860-1897 (New York, 1961), pp. 47-51, is aiso a first-rate
review. For the coming of uniform accounting through the cooperation of the
Association of Railroad Accounting Officers, railroad commissioners, and the
Interstate Commerce Commission see Alfred D. Chandler, Jr., Henry VarnU1Jl
Poor: Business Editor, Analyst and Refor111er (Cambridge, lVlass. 1956), pp. 262263. Frederick Warner Allen, "The Adoption of Standard Time in 1883-An Attempt to Bring Order into a Changing World," Yale undergraduate honors thesis,
1970, provides a useful case study of the critical role middle management on the
railroads played in initiating and carrying out a change that atfected the lives of
a1l Americans.
19. Rai/road Gazette, 17:378 (1885). The next quotations are on pp. 413, 589.
Examples of meetings of other associations can be found in the index to the
Railroad Gazette and other railroad journals during the 1870S and 1880s. Particularly useful for discussion about standardization, safety, and economy in plant,
equipment, accounting, traffic, and train movements are Rai/road Gazette, 17: 394395 ( 1885) for Master Mechanics; 677-678 for Roadmasters; 378 for Master Car
Builders; 300 and 764 for Railroad Agents; 589 for Railroad Traveling Auditors;
475 for Car Accountants; 15: 193- 194 (1883) for General Passenger and Ticket
Agents; 22:458 (1890) for Railroad Telegraph Superintendents; 22:693-694 (1890)
for Railroad Superintendents. See also Stuart Morris, "Stalled Professionalisnl:
The Recruitment of Railway OfficiaIs in the United States, 1885-194°," Business
History Review, 48:317 (Autumn 1973).
20. Morris, "Recruitment of Railway OfficiaIs" has excellent information on this
point. His sample of 500 general officers in 1885 indicates that 18.4 percent began
their railroad career in senior positions; 29.6 percent as clerks; 6.2 percent as
messengers and office boys; 8.0 percent as telegraph operators; 5.8 percent as
agents (station, freight, passenger, and so on); 11.6 percent as "assistant engineers"
(mainly roadmen and chainmen); 6.2 percent as mechanist apprentices; 4.2 percent
as brakemen and firemen; 2.8 percent as laborers and sectionmen; 0.2 percent as
attorneys; and 7.0 percent as miscellaneous (p. 323).
21. Daniel H. Calhoun, The American Civil Engineer: Origin and Confliet
(Cambridge, Mass., 1960), pp. 182-19°, describes earlier attempts to form the
society before the Civil War. Calhoun points out that before 1843 regular academic
training for American engineers was given only at West Point and at two smaller
institutions-Rensselaer Polytechnic Institute and Norwich University (pp. 374 6 ).

22. Albert Fishlow, "Productivity and Technological Change in the Railroad
Sector, 1840-1910," in National Bureau of Economie Research, Output, Employ-
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111ent and Productivity in the United States After 1800 (New York, 1966), p. 629.
23. Fishlow, "The Railroad Sector," p. 626. The next quotations are on pp.
62 9,633.
24. Fishlow, "The Railroad Sector," pp. 644-645.
25. For example, see Albert Fink, "Classification of Operating Expenses," from

the annuai report of the Louisville & N ashville Railroad for the year ending June
30, 1874, and reprinted in Alfred D. Chandler, Jr., The Rai/roads: The Nation's
First Big Business (New York, 1965), pp. 110-11 I.
26. Maury Klein, "The Strategy of Southern Railroads," A111erican Historical
Review, 73: 1°52-1068 (April 1968), and The Great Rich1l10nd Ternzinal (Charlottesville, Va., 1970), pp. 16-26.
27. Eleventh Annual Report of the Pennsylvania Railroad C0111pany, February
l, 1858, p. 14. Other western connections whose securities the Pennsylvania purchased included the Maysville & Big Sandy and the Springfield, Mount Vernon
& Pittsburgh; see Henry Varnum Poor, History of the Railroads and Canals of the
United States (Ne\v York, 1860), pp. 471-474; Sixth Annual Report of the
Pennsylvania Rai/road C0111pany, Fehruary 7, 1853, pp. 21-26; Seventh Annual
Report of the Pennsylvania Railroad Conlpany, February 6, 1854, pp. 6-7, 18-20.
Its holdings in bath these roads were sold off in 1858. George H. Burgess and Miles
C. Kennedy, Centennial History of the Pennsylvania Railroad (Philadelphia, 1949),
pp. 236-237. For the Baltimore & Ohio's and New York Central's investment in
western connections see Poor, History of Rai/roads, pp. 580-582, and Edward
Hungerford, The Story of the BaltÏ1nore &- Ohio Railroad, 1827-1927 (New
York, 1928), II, 68, Ilo-llI. For the western roads see Richard C. Overton, Burlington Route: A History of the Burlington Lines (New York, 1956 ), chaps. 3, 4;
Thomas C. Cochran, Railroad Leaders, 1845-1890: The Business Mind in Action
(Cambridge, Mass. 1953), pp. 35-41; Annual Report of Michigan Central Railroad
C0111pany to the Stoekholders, June 1855 (Boston, 1855), pp. 7-8, 10; Arthur M.
Johnson and Barry E. SuppIe, Boston Capitalists and Western Railroads (Cambridge, Mass., 1967), chaps. 8, I I ; Alvin F. Harlow, The Road of the Century: The
Story of the New York Central (New York, 1947), pp. 251-252, 255-259 (these
pages review the early history of western lines that ultimately became part of the
New York Central); Carlton J. Corliss, Main Line of Mid-A1neriea: The Story of
the Illinois Central (New York, 1950), pp. 23-25, 38-41, 143":"'149; W. H. Sennett,
Yesterday and Today-A History of the Chicago &- Northwestern Railway System
(Chicago, 1910), pp. 9-42. By 1853 the Georgia Railroad had invested close to $ 1.0
million in western connections. John F. Staver, Railroads of the South (New York,
1961), p. 27. The Central had spent a comparable amount. Klein, Rich1110nd Terminal, pp. 73-74.
28. See citations in n. 4.
29. Chandler, Poor, p. 151; Cochran, Railroad Leaders, p. 164.
30. Twenty-Fourth Annual Report of the Pennsylvania Rai/road Company,
Fehruary 21, 187/, p. 17.
3 1 • Paul W. MacAvoy, The Economie Effects of Regulation: The Trunk Line
Railroad Cartels and the Interstate Com1nerce COl1zmission Before 1900 (Cambridge, Mass., 1965), pp. 26-27.
32. Klein, "Strategy of Southern Railroads," pp. 1°55-1°57.
33. Julius Grodinsky, The Iowa Pool (Chicago, 1950), p. 17, and Nimmo, .InternaI COm1JlerCe, pp. 175-177.
34· Nimmo, InternaI COl1l1neree, pp. 161-183; Lee Benson, Merehants, Far1ners
and Railroads (Cambridge, Mass., 1955), pp. 3g-40; Gabriel Kolko, Railroads and
Regulation, 1877-1916 (Princeton, N.}., 1965), chap. 1; and MacAvoy, Eeonol1lÎe
Effeets of Regulation, pp. 3g-4I.
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35. This and the preceding quotation are from the Twenty-Eighth Annudl
Report of The Pennsylvania Railroad C0111pany, March 9, 1875, pp. 41-42. See also
MacAvoy, Econo1nic Effects of Regulations, p. 39.
36. Kirkland, Men, Cities and Transportation, l, 498-500.
37. Benson, Merchants, Farmers and Railroads, pp. 41-54; MacAvoy, Econo11lÏc
Effects of Regulation, pp. 50-56.
38. Kirkland, Men, Cities and Transportation, l, 5°8-510; D. T. Gilchrist, "Albert
Fink and the Pooling System," Business History Review, 34:34 (Spring 1960);
Thirty-First Annual Report of the Pennsylvania Railroad Co. MaTch 25, 1878, pp.
6g-7°·
39. Stover, Railroads of the South, pp. 151-152; Kirkland, Men, Cities and
Transportation, II, 176-179; Maury Klein, History of the Louisville &- Nashville
Rai/road (New York, 1972), pp. 76-78.
40. Fink describes his tasks in sorne detail in The Railroad Proble111 and Its
Solution: Argu111ent of Albert Fink before the C011111lÏttee on C0l111llerCe of the
V.S. H ouse of Representatives, in Opposition to the Bill to Regulate Interstate
C0111merce, January 14, 15, and 16, 1880 (New York, 1882), pp. 44-46. See also
Gilchrist, "Albert Fink and the Pooling System," p. 35, and MacAvoy, The Econ01J1Ïc Effects of Regulation, pp. 53-56.
41. Gilchrist, "Albert Fink and the Pooling System" (the quotation in the next
sentence is from p. 36); and Testimony of Albert Fink (before) United States
Senate Coml1ûttee on Labor and Education, New York, September 17, 1883 (np,
nd), pp. 344-345; also MacAvoy, Economie Effects of Regulation, p. 58.
42. Fink, The Railroad Proble111, p. 21.
43. Nimmo, InternaI Commerce, pp. 174-175, and "Information furnis~ed by
J. W. Midgley Esq.," dated April 28, 1878. See also "Supplementary statement by
Mr. J. W. Midgley (June 21, 1879), printed as Appendices 4 and 5 of InternaI
Commerce, and Riegel, Story of Western Railroads, pp. 157-159, 165- 17°, 199200,208-211,217-220. Testi1110ny of Albert Fink ... Sept. 17, 1883, pp. 5-8; T.
Addison Busbey, Biographical Directory of the Rai/road OfficiaIs of Al1zerica
(Chicago, 1906), II, 412.
44. Fink, The Railroad Problem, p. 24.
45. This and the following quotation are from Fink, The Railroad Proble111, p.
21. The several published testimonies before congressional committees indicate
how Fink kept up his plea for a law that would make pooling agreements legally
enforceable as contracts. G. R. Blanchard, Traffic Unity , Popularly Called "Rai/way Pools" (New York, 1884), pp. 19-20, 30, indicates the widespread support for
legalized pooling and the arguments used for it. See also Benson, Merchants, Far1ners and Railroads, pp. 233-235, and Kolko,~ Rai/roads and Regulation, pp. 26-29.
46. Grodinsky, Jay Gould, chaps. 1 l, 16, 18; Gilchrist, "Albert Fink and the
Pooling System," pp. 41-42.
47. Quoted in Kirkland, Men, Cities and Transportation, l, 512-513.
48. Gilchrist, "Albert" Fink and the Pooling System," p. 43; Grodinsky, Jay
Gould, pp. 368-369.
49. Quoted in Gilchrist, "Albert Fink and the Pooling System," p. 46. Midgley's
difficulties are described in Riegel, The Story of Western Railroads, pp. 165-17°,
199-200, 208-21 I.
50. Kolko, Railroads and Regulation, chap. 4. Kolko argues that railroads have
been slow to recognize their inability to bring stability ta their industry through
their own efforts; that most railroad leaders supported the act of 1887 to regulate
interstate commerce; and that they derived from it the benefits of stability they
hoped for. These stÏInulated fresh investigations into the significant subject, but
they have been seriously challenged. For exampIe, Edward A. Purcell, Jr., "Ideas
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and Interests: Businessmen and the Interstate Commerce Act," Journal of A1neriean
History, 54:561-578 (December 1967) demonstrates that raiIroad men were hardIy
unaninlous on the question. Aibro Martin, "The Troubled Subject of RaiIroad
Regulation in the Gilded Age-A Reappraisal," Journal of A111eriean History,
61: 339-371 (Septemher 1974) shows that if railroad men wanted or expected any
help from government, it was in making pooling contracts enforceahle by law.
But the act of 1887 did just the opposite by outlawing pooling, and the Sherman
Antitrust Act of 1890 (as interpreted by the Supreme Court in the Trans-Missouri
and Joint Traffic decisions of 1897 and 1898) further outlawed even unenforceable
agreements to uphold official tariffs in the absence of pooling. Martin indicates
that when these avenues to stability "\-vere shut off, the only alternative-formaI
consolidation-was eagerly resorted to. In his James /. Hill and the Opening of
the Northwest (New York, 1976), 296-297, 4°9-410, 537, Martin confirms that as
early as the nlid-1880s key railroad men like James J. Hill of the Great Northern
and investment bankers like Henry L. Higginson placed little faith in pools or
rate associations, and Iooked forward expectantly to rapid consolidation of the
railroads into a limited number of balanced systems. The best effort to resynthesize
scholarship on the subject of the origins, enforcement, and accomplishments of
government regulation is Thomas K. McCraw, "Regulation in America: A Review
Article," Business History Review, 49: 159-183 (Summer 1975).
5 I. Martin, "Troubled Suhject of Railroad Regulation," pp. 350-35 l, 358.
5. System-Building,1880s-1900S
I. In the Appendix ta his Railroad Leaders, 1845-1900: The Business Mind in
Action (Cambridge, Mass., 1953), Thomas C. Cochran summarizes the careers of
sixtY raiIroad presidents. Of these, twenty-eight were managers who had spent
nearly aIl their working lives as raiIroad executives and thirty-two were men \vho
had nloved into senior positions without \vorking up the managerialladder. Nearly
aIl the latter were stockholders or representatives of stockholders. For reasons
ta be pointed out shortly, this ratio changes over time. In the 1850S many nlore
presidents "\-vere representatives of stockholders, and in the 1890S many more were
career nlanagers. See n. 2, chap. 4.
2. The term was coined hy Alfred S. Eichner, The E111ergence of Oligopoly:
Sugar Refining as a Case Study (Baltimore, 1969), p. 2.
3. Julius Grodinsky, Jay Gould: His Business Career, 1867-1892 (Philadelphia,
1957), chap. 3; Wheaton J. Lane, COl1l1nodore Vanderbilt: An Epie of the Stea111
Age (New York, 1942), chaps. g-IO.
4. The data for this and the following paragraph are from Grodinsky, Gould,
chap. 3; Lane, Vanderbilt, chap. II; George H. Burgess and Miles C. Kennedy,
Centennial History of the Pennsylvania Railroad C0111pany, 1846-1946 (Philadelphia, 1949), pp. 198-zoo; and Charles Francis Adams, Jr., and Henry Adams,
Chapters of Erie and Other Essays (New York, 1871), pp. 398-406.
5. Grodinsky, Gould, pp. 56-65. Burgess and Kennedy, Centennial Ijistory of the
Pennsylvania Railroad, p. 46. The quotation is from the Twenty-Third Annual
Report of the Board of the Pennsylvania Railroad Co. to the Stoekholders, February
15, 1870 (Philadelphia), p. 17. Hereafter only the number and date of the Pennsylvania AnnuaI Reports will he given.
6. Grodinsky, Gould, pp. 65-66. The quotation in the next paragraph is from
p. 65. Lane, Vanderbilt, pp. 264-27°.
7. Report of the Investigating C011111lÎttee of the Pennsylvania Railroad C011lpany
Appointed by Resolution of the Stockholders at the Annual Meeting Held March
10th, 1874 (Philadelphia 1874), p. 45.
1
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8. Report of tbe Investigating C01n1nittee, p. 16I. The rise of managerial dominance on the Pennsylvania board is effectively described and analyzed in James
A. Ward, "Power'and Accountability on the Pennsylvania Railroad, 1846-1878,"
Business History Review, 49: 37-S9 (Spring 1976 ).
9. For the strategies of expansion and the following legal reorganization see
Ward, "Power and Accountability on the Pennsylvania," pp. 4S-61; Twenty-Tbird
Annual Report . .. of tbe Pennsylvania Railroad Co. ... February 1 S,187°, pp.
IS-20; Twenty-Fourth Annual Report . .. of the Pennsylvania Railroad Co. ...
February 21, 1871, pp. 17-27; Twenty-Fifth Annual Report . .. of tbe Pennsylvania Railroad Co. ... February 20, 1872, pp. 14-20; and Burgess and Kennedy,
Centennial History of tbe Pennsylvania Railroad, pp. 19S-240.
10. Twenty-Fourth Annual Report of ... the Pennsylvania Railroad Co . ...
February 21, 1871, pp. 18-21; Twenty-Eighth Annual Report of the Pennsylvania
Railroad Co. ... March 9, 1875, p. 38.
1 I. Twenty-Fifth Annual Report of ... the Pennsylvania Railroad Co. ...
February 20, 1872, pp. 27-28. The American Steamship Company's president was
H. J. Lombaert, a Pennsylvania vice-president. The investments in the International
Navigation Company are given in the Thirtieth Annual Report of ... the Pennsylvania Railroad Co... .. March 13, 1877, p. 37.
12. Twenty-Sixth Annual Report of . . . the Pennsylvania Railroad Co. ...
March Il, 1873, pp. 2~32.
13. An annual report of the Philadelphia and Reading Railroad Company cited
in Dumas Malone, Dictionary of American Biograpby (New York, 1946), VII, 461.
This policy led in time ta financial difficulties for the Reading and a)so for the
Central Railroad of New Jersey and the Delaware and Lackawanna. Edward C.
Kirkland, lndustry C011les of Age: Business, Labor and Public Policy 1860-1897
(New York, 1961), pp. 82-83.
14. Twenty-Seventb Annual Report of ... the Pennsylvania Rai/road Co. ...
March 10, 1874, p. 28.
IS' Ibid, p. 46. Later the Pennsylvania made a small investment of $2S,360 in the
Standard Steel Works Company. Tbirtieth Annual Report of ... tbe Pennsylvania
Railroad C01Jlpany ... Marcb 17, 1877, p. 40. By then the investment in the Pennsylvania Steel Works was listed at $735,100, and in the Pullman Palace Car Company
at $77°,000.
16. Twenty-Tbird Annual Report . .. of the Pennsylvania Railroad Co. ...
February 1S, 1870, p. 18, stressed that: "We have no interest in any line beyond the
Mississippi."
17. This quotation is from Report of the lnvestigating C01nmittee of the Pennsylvania Rai/road ... by Resolution of ... March 10, 1874, p. 7S' Pages 75-77
describe the· Pennsylvania's interest in the Hnes south of Washington and Cairo:
Twenty-Seventh Annual Report of ... the Pennsylvania Railroad Co. ... March
10, 1874, pp. 34-3S; Burgess and Kennedy, Centennial History of tbe Pennsylvania
Railroad, pp. 27~281; and Maury Klein,. The Great Rich1110nd Terulinal (Charlottesville, Va. 1970), pp. 61-64, add sorne further details. In bringing together a
number of southern roads connecting Richmond and Atlanta, the Pennsylvania
formed a holding company, the Southern Railway Securities Company ta hold
stock of severa} roads. The Pennsylvania then took $783,734 worth of stock in the
holding company, as weIl as stock and bonds in the individual operating concerns.
18. Dictionary of American Biography, XVI, So0-50I; Grodinsky, Jay Gould,
pp. 1 1 S- 1 17. Thomson's interest in western roads is suggested by the fact that
he became for a brief period the president of the Dubuque and Pacifie. Carlton
Corliss, Main Line of Mid-A1nerica (New York, 1950), p. 146.
19. Twenty-Eighth Annual Report of ... the Pennsylvania Railroad Co. •..
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March 9, 1875, p. 43; Ward, "Power and Accountability on the Pennsylvania,"
pp. 54-55. Scott continued to retain his personal holdings in th~ Texas Pacific,
renlaining its president until 1880, when he also retired as president of the Pennsylvania, a post he took on after Thomson's death in June 1874.
20. This information cornes from the treasurer's reports included in the Annual
Reports of t!Je Pennsylvania Railroad from that dated February 15, 1870, through
the one dated March 10,1874.
2 I. Burgess and I{ennedy, Centennial History of t!Je Pennsylvania Rai/road, p.
30 3.

22. Henrietta M. Larson, Jay Cooke, Private Banker (Cambridge, Mass., 1936),
pp. 315-317; Fritz Redlich, T!Je Molding of A1Jzerican Banking: Men and ldeas
(Ne\v York, 1951), II, 360.
23. Burgess and Kennedy, Centennial History of the Pennsylvania Railroad, pp.
219-222, 27~28I.
24. Janles Dredge, T!Je Pennsylvania Railroad: lts Organization, Construction
and Manage1Jlent (London, 1879) gives the number of employees on the Pennsylvania Railroad Company (that is the lines east of Pittsburgh) as 18,000 in 1877,
the worst year of the depression of the 1870s. The lines \vest of Pittsburgh operated
about three times the mileage of the lines east. In 1877 the first operated 1,°71 miles
of road and the second 3,407 miles. Henry Varnum Poor, Manual of Railroads
for the United States for 1878 (New York, 1878), pp. 309, 340. The lines west were,
hawever, Jess heavily used than thase ta the east of Pittsburgh, therefore 32,000
workers would be a conservative estiolate for the number of workers on the lines
\vest. In nlore normal economic times the employees on the Pennsylvania system
111ust have nunlbered at least 55,000. The first figure on employment on the Pennsylvania Railroad (the lines east) given in Burgess and I(ennedy, Centennial History, p. 8°7, is 44,000 in 1889. By then the total number of employees for the system
as a \vhale must have been at least 100,000. In 1910, the first year Burgess and Kennedy give the employees for the system as a \vhole, the number was 215,000.
25. Henry Varnum Poor, Manual of t!Je Railroads of t!Je United States for 187 0 /87/ (Ne\v York, 1870), p. 169; Edward Hungerford, The Story of t!Je Baltimore
& O!Jio Raih~oad COl1zpany, 1827-1927 (New York, 1928), II, 68, 106-108, 155,
220- 22 7; Grodinsky, Jay Gould, pp. 16~332.
26. Hungerford, Story of t!Je Balti'1110re & Ohio, II, 125-127 and 74-79.
27. Hungerford, Story of the BaltÏ1nore & Ohio, II, 126.
28. Dictionary of A111erican Biography, IV, 132-133; Lane, Vanderbilt, pp. 270273; Grodinsky, Jay Gould, pp. 105-106; Alvin F. Harlow, The Road of the Century: The Story of the New York Central (New York, 1947), pp. 283-284,37°.
29. Lane, Vanderbilt, pp. 273-274; Harlow, Road of the Century, pp. 290-293.
It is not certain when Vanderbilt sold his stock in those roads, but it is clear that
he had little stock interests in the Ohio and Mississippi and the Wabash when they
went into receivership during the depression of the 1870s.
30. Grodinsky, Gould, p. 209.
3 I. Grodinsky, Gould, pp. 154-158.
32. Harlow, Road of the Century, pp. 237-258.
33. Frederick Lewis Allen, The Great Pierpont Morgan (New York, 1949), pp.
43-45; N.S.B. Gras and Henrietta M. Larson, Casebook in American Business
History (New York, 1939), pp. 552-553.
34· Cochran, Railroad Leaders, pp. 130- 132 , 307, 335, 433; Grodinsky, Gould,
p. 229; Richard C. Overton, Burlington Route: History of the Burlington Lines
(New York, 1965), p. 154.
35. Grodinsky, Gould, pp. 226-229; Overton, Burlington Route, pp. 166-16<);
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and Julius Grodinsky, Transcontinental Railway Strategy, 1869-1893 (Philadelphia,
1962 ), chaps. 5, 7·
36 . Quoted in Grodinsky, Gould, p. 229.
37· Quoted in Cochran, Railroad Leaders, p. 433. A month later on December
30, 1879, Perkins wrote Forbes: "Sooner or later the lines West of the Missouri will
extend, and they will by degrees become allied with lines East of the River and
pooling will become a thing of the past, a step merely, in the solution of the railroad
conundrum." For Forbes's opposition to Perkins see Cochran, Railroad Leaders, pp.
337-33 8.
38. Grodinsky, Gould, chaps. 7, 8; Overton, Burlington Route, pp. 154-158.
39. Grodinsky, Gould, chaps. ~13, 16-21; Transcontinental Strategy, chaps. sII; Overton, Burlington Route, pp. 166-175; Robert E. Riegel, Story of Western
Railroads (New York, 1926), chap. 1I.
40. Grodinsky, Gould, p. 354.
41. Grodinsky, Gould, chaps. 22, 26-27, 29.
4 2 • Harlow, Road of the Century, chap. 13, as weIl as Grodinsky, Gould, chap.
18.
43. Cochran, Railroad Leaders, pp. 29, 478.
44. Harlow, Road of the Century, chaps. 13, 16, 17; Allen, Morgan, pp. 50-55.
45. Edward Hungerford, Men of the Erie (New York, 1946), pp. 2°4-2°5. The
Erie obtained its own trunk line into Chicago in 1884. Close ties with the Cincinnati,
Hamilton & Dayton assured the old Atlantic & Great Western branch of the
Erie an entrance into the Cincinnati.
46. Quoted in Cochran, Railroad Leaders, p. 137.
47. The expansion and consolidation of the Burlington roads are covered in
Overton, Burlington Route, chaps. 10-II; Arthur M. Johnson and Barry E. SuppIe,
Boston Capitalists and Western Railroads (Cambridge, Mass., 1967), chap. 13.
48. These interacting strategies of expansion of the Burlington, Milwaukee, 'Rock
Island, and Northwestern are best covered in Grodinsky, Transcontinental Strategy,
esp. chaps. 8, 15, 16; also August Derleth, The Milwaukee Road: lts First Hundred
Years (New York, 1948), pp. 126-128, 133-137; Grodinsky, Transcontinental
Strategy, p. 126, emphasizes that Merrell was "the guiding hand in the expansion
of the property."
49. Again the best sources are Grodinsky's chapters cited in the previous note.
Stuart Daggett, Railroad Reorganization (Boston, 1908), pp. 214-317, provides
additional information.
50. Besides Grodinsky's chapters see William H. Sennett, Yesterday and Today:
The History of the Chicago & Northwestern Railway System (Chicago, 1910), pp.
63-69·
51. Grodinsky, Gould, p. 526.
52. Richard C. Overton, Gulf to Rockies: The Heritage of the Fort Worth and
Denver-Colorado and Southern Railways, 1861-1898 (Austin, Texas, 1953), chap.
10, has an excellent summary of the Union Pacifie strategy in this period. Also
invaluable is Grodinsky, Transcontinental Strategy, chaps. 14, 16. During the
Adams administration 3,000 miles of railroad were added to the Union Pacifie
systenl.
53. For the Santa Fe's history and its relation to ~he Southern Pacifie see Riegel,
Story of the Western Railroads, ch. 12; Grodinsky, Transcontinental Strategy,
chaps. 10-12, 14-16; Johnson and Supple, Boston Capitalists and Western Railroads,
chaps. 14-15; and Leslie L. Waters, Steel TraUs to Santa Fe (Lawrence, Kans., 1950).
54. Riegel, Story of the Western Railroads, p. 179.
55. In explaining to his stockholders why he took still another costly step, Strong
pointed out that the roads best situated to act as connectors into Chicago "already
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invaded our territory in Kansas." Any satisfaetory agreement would be diffieult
ta arrange. "A traffie agreement, at best is always uneertain and unsatisfaetory,
and generally beeomes negleeted or odious ... And it is the history of such eontracts that they are effective only so long as it is to the interest of the parties
concerned to make them sa, and broken as soon as they become burdensome to
either party. It is, moreover, more than doubtful if such an agreement however
carefully drawn and attended with severe penalty for breach could be enforced
against the party breaking it, since the law looks with disfavor upon such contracts
as contrary to the public interest which demands the utmost freedom of action
on the part of transportation companies." Fifteentb Annual Report of tbe Atchison,
Topeka and Sante Fe Railroad C011lpany for 1886, p. 27. Two pages later the report
added: "It \vould seem ta be a fact that we tempted these invasions by our own
inertia rather than challenged them by an aggressive disposition." Perkins through
Forbes had without success tried to convinee the Sante Fe's directors Dot ta build
still another road into Chicago but to use the Burlington tracks. See Overton,
Burlington Route, pp. 188-19°.
56. Grodinsky's Transcontinental Strategy is the best source, esp. chap. 1757. Klein, Tbe Great Ricb1nond Ter1ninal, p. 24. This study and Klein's History
of the Louisville <&- N ashville Raz7road (New York, 1972), provide the best picture
of system-building in the 1880s in the south. His basic findings are expertly summarized in his "Strategy of Southern Railroads," A111erican Historical Review,
78: 1052-1068 (April 1968). Also useful is John F. Stover, The Railroads of tbe
South, 1865-1900 (Chapel Hill, N.C., 1955), esp. chaps. 10, II, and pp. 198-203,
220-221.
58. Stover, Railroads of the South, pp. 2°3-204, 261-273; E. G. Campbell, The
Reorganization of the A'l11erican Railroad Systenl, 1893-19°0 (New York, 1938), pp.
214-216; Joseph T. Lambie, From Mine to Market Place: The History of Coal
Transportation on the Norfolk and Western Railway (New York, 1954), esp. chaps.
1, 5-7.
59. Edward C. Kirkland, Men, Cities and Transportation: A Study in New
England History (Cambridge, Mass., 1948), 1, 368-376, 381-386, for the Boston &
Albany, chap. 16 for the Boston & Maine, chap. 17 for the New York & New
England, and chap. 18 for the New Haven.
60. Kirkland, Men, Cities and Transportation, II, 31.
61. Stuart Daggett, Railroad Reorganization, p. v.
62. Harvard Business School, "J. P. Morgan, 1837-1913," Case No. 4-371-572,
BH 202, p. 23.
63. Paul M. MacAvoy, The Econo11tÏc Effects of Regulation: The Trunkline
Railroad Cartels and the Interstate C011lmerCe ComnlÎssion Before 1900 (Cambridge,
Mass., 1965), pp. 111-119; Gabriel Kolko, Railroads and Regulation, 1887-1916
(Princeton, N.J., 1965), chap. 3.
64. MacAvoy, Econo111ic Effects of Regulation, pp. 123-125.
65. Quoted in Harvard Business School case, "J. P. Morgan," p. 22.
66. Overton, Burlington Route, p. 22 l, notes that after the withdrawals in 1892
"The Western Traffic Association virtually passed out of existence, and with it
vanished the most ambitious attempt at self-regulation without the benefit of
pooling."
67. MacAvoy, Economie Effects of Regulation, p. 144. MacAvoy reveals cartel
performance from 1887 ta 1890 on pp. 125-144 and 1889 ta 1893 on pp. 144-164.
Railroad freight revenues fell in 1894 ta $699 million from $829 million the previous
year and did not rise to over $800 million again until 1898. U.S. Bureau of the
Census, Historical Statistics of the United States, Colonial Times to 1957 (Washington, D.C. 196<», p. 431. The pattern was the same for passenger revenues which
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were at $301.5 million in 1893 and failed to return to even that of 189'1 ($281.2
million) until 1899 (p. 430).
68. MacAvoy covers the destruction of regulation and cartelization between
1897 and 1899 in Econol1lÎc Effects of Regulation, pp. 183-191. See also Kolko,
Rai/roads and Regulation, pp. 80-83.
69. Cited in William Z. Ripley, Railroads: Finance and Organization (New
York, 19 1 5), p. 461.
70. Ripley, Railroads, pp. 480-485; Klein, Louisville &- N ashville, pp. 311-314;
Daggett, Rai/road Reorganization, chap. 9.
71. The story of Harriman and Hill is weIl presented in Overton, Burlington
Route, chap. 14, Campbell, Reorganization of A111erican Railroad Syste11l, chaps.
6-7, Ripley, Railroads, pp. 491-516, and most recently and expertly in Albro Martin,
James J. Hill and the Opening of the Northwest (New York, 1976), chaps. 15-17.
72. These figures are from Stover, American Railroads (Chicago, 1961 ), p. 135,
and Ripley, Railroads, chaps. 14-15, modified by table 4. John Moody in his Truth
about the Trust (New York, 1904), pp. 431-442, described six such groups (Hill's
lines are included in the Morgan group). He computes the total mileage of their
lines at 164,000 miles and then lists the independent mileage as 37,500, of which
5,532 belong to the two New England roads (p. 440).
73. Kolko, Railroads and Regulation, pp. 88-101.
74. United States Congress, Senate DOCU1Jlent, 243, III (1905) from vol. 16
intermittently to vol. 19, p. 3291. Kolko in Railroqds and Regulation (pp. 118-144)
argues that, although raiIroad men did oppose the strong Esch-T ownsend bill, they
supported the milder Hepburn Act. But the only railroad nlanagers he cites as
supporting the bill are Cassett of the Pennsylvania and Stickney.
75, John M. Blum, The Republican Roosevelt (Cambridge, Mass., 1954), pp.
87-1°5; Kolko, Rai/roads and Regulation, p. 147; and Ripley, Rai/roads, pp. 4814 8 3.

76. Gabriel Kolko maintains that postdepression merger movement failed, as had
the earlier attempts at pooling, "to establish operational control over falling rates."
He continues that "When aUlines are taken into account, it is the diffusion rather
than concentration of the American railroad system that is of greatest significance
to the political behavior of the major railroads" (Kolko's italics). Rai/roads and
Regulation, p. 88. He supports this assertion by indicating that the number of
operating railroads increased from 1,224 to 1,564 between 1900 and 1907, and that
the number of independent roads declined only from 847 to 829 in the decade after
19°0. Yet clearly he knows that size in terms of mileage and capitalization and not
number of firms determines concentration. In the same 'paragraph he points out that
"the larger railroads and banking houses had for several years owned or controlled
nearly two-thirds of the mileage." He presents no data at aIl ta contradict Moody,
Ripley, Daggett, and the detailed reports by the Interstate Commerce Commission
that massively document the concentration of the American railroad systenl before
the passage of the Hepburn Act. The greatest weakness in Kolko's pioneering study
is his failure to recognize the importance of system-building as an alternative to
pooling in railroad competition after the early 1880s. He appears to assume that
competition in the first decade of the twentieth century was much the same as that
in the early 1880s.
77- C. E. Perkins, Memorandum on railroad organization, May r883 (C. E.
Perkins Letter Book #6, p. 341-342). Unless otherwise indicated, letters of Perkins
and other Burlington personnel cited here are from the company's files. 1 am indebted to Richard C. Overton for the opportunity to use these files.
78. S. F. Van Oss, American Rai/roads as Investments (New York r893), p. 235.
79. Report of the Investigating Conrmittee (1874), pp. 48-53' The eastern sys-
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tem also operated 408 miles of canals. The Pennsylvania executives found it
convenient to have sorne connecting Hnes at the edges of the new system "worked
by their own organizations."
80. Twenty-Fiftb Annual Report . .. the Pennsylvania Railroad Co . ... February
20, 1872,P. 16.
81. By-Laws and Organization for Conducting the Business of the Pennsylvania
Railroad C011lpany ... to Take Effect June l, 1873 (Philadelphia, 1873), pp. 13- 15;

By-Laws and Organization for Conducting the Business of the Pennsylvania C01Jlpany (Philadelphia, 1881), pp. 10, 22. At first the get'\eral manager of the Pennsylvania also had the tide of vice president. Later, as the system grew, it had a vice
president for operations as weIl as a general manager.
82. Orgallization ... of the Pennsylvania C0'111pany (1881), pp. 10-1 l, 14. A
comparison of the list of officers of the Pennsylvania Company and the Panhandle
listed in Henry Varnum Poor, Manual of the Railroads of the United States for
1872-1873 (New York, 1872), pp. 255-256, 561-562, indicates that T. o. MessIer
and William Thaw served in the same posts on both roads.
83. Information for the fol1owing paragraphs cornes from Organization ... of
the Pennsylvania Railroad COlnpany (1873), Organization ... of the Pennsylvania
Railroad C011lpany (1881), and "The Relations of the Pennsylvania Railroad
COlnpany to Other Organizations in which it holds an Interest," Railroad Gazette,
15:45-46 (1883), reproduced in Leland H. Jenks, "Multi-Level Organization of a
Great Railroad," Business History Review, 35: 339-343 (Autumn 1961).
84. Organization ... of the Pennsylvania Railroad C01npany ( 1873), p. 14.
85. "Historical Development of the Organization of the Pennsylvania Railroad,"
Railroad Gazette, 14: 766ff (1882) reproduced in Leland H. Jenks, "Early History
of a RaiIroad Organization," Business History Review, 35: 163-179 (Summer 1961).
The quotation is from p. 174.
86. For example, Organization ... of the Pennsylvania Railroad (1873), pp. 1617, 20, and Organization ... of the Pennsylvania Railroad C011lpany (1881), p. 26.
87. Described in Organization . . . of the Pennsylvania Rai/road COll1pany
(1873), pp. ~I I. AIl quotations in this paragraph are from pp. 10-1 I.
88. "Historical Oevelopment of ... the Pennsylvania Railroad" in Jenks, "Early
History," p. 174.
89. Organiza,tion ... of the Pennsylvania Company (1881), p. 5; "Relations of
the Pennsylvania Railroad," in Jenks "Multiple-Level Organization of a Great
Railroad," p. 342.
90. Report of the Investigating Committee (1874), p. 167. The following quotation is from Frank H. Spearman, The Strategy of Great Rai/roads (New York,
1904), p. 25·
91. This and the following quotations are from a memorandum Perkins wrote
in May 1883 in C. E. Perkins, Letter Book #6, pp. 348-349, from the Burlington
files. Overton, in his Burlington Route, pp. 177-182, summarizes Perkins' ideas on
management, pp. 170-171; he gives the outline of initial reorganized structure.
Alfred D. Chandler, Jr., The Railroads: The Nation's First Big Business (New
York, 1965), pp. 118-125, partially reprints a memorandum of Perkins on the
"Organization of Railroads," written in 1885. In a memorandum to T. J. Potter
of June 4, 1883, Perkins strongly opposed the concept of a traffic manager for the
whole system.
9 2. C. E. Perkins to T. J. Patter, June 4, 1883, Burlington records.
93. Perkins, "Organization of Railroads" (1885), p. 25. To assure as much
local authority as possible, Perkins continued ta maintain a careful Hne and staff
distinction clown to the lowest level of management, same memorandum, p. 7.
94. C. E. Perkins ta T. J. Patter, May 12, 1883, Burlington records.
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95. Perkins' memorandum on executive personnel policy, undated but written
in May 1883 (C. E. Perkins, Letter Book #6, pp. 338-340). Other raiIroad presidents fully agreed. See quotations in Cochran, Railroad Leaders, pp. 8 l, 138.
96 . This and the following quotations are from C. E. Perkins' second: memorandum on the duties of third vice president, May 1883. Perkins sent this memorandum to T. J. Potter, who was ta take over the vice presidency a few days later.
After Potter had reviewed the memorandum and suggested sorne modifications and
changes, Perkins had the revised draft typed up; C. E. Perkins to T. J. Patter,
May 12, 22, 1883. In the memorandum the wording was "third" rather than "second
vice president," but the tide third vice president was only a temporary one. His
duties were saon ta be carried out, as Perkins had originally planned them ta be,
by the second vice president. But in the spring of 1883 Perkins had appointed
J. C. Peasley as second vice president, for he wanted to train him to take the
place of either Patter or A. E. Touzalin, who was then the first vice president in
Boston. Cochran, Railroad Leaders, pp. 434-435. In time, Peasley became the first
vice president in charges of finances, and the second vice president carried out the
tasks Perkins had outlined in these memoranda.
97. C. E. Perkins, "Organization of Railroads" (1885), p. 17, aiso pp. 15-16.
Important tao is C. E. Perkins, memorandum on railroad organization, May 188 3
(C. E. Perkins, Letter Book #6, pp. 341-342). Kirkman presents a penetrating
analysis of the difficulties of obtaining efficient administration in a large railroad
system. He describes how the resulting breakdown encouraged the growth of a
much less efficient informaI structure. See Kirkman, Railroad Expenditures, l, 238243·
98. Perkins, "Organization of Railroads" (1885), p. 17. Perkins added: "This is

a consideration of importance and is another good reason for not making a unit
too large. Personai acquaintance promoted good understanding;~nd people like to
see those in authority."
99. C. E. Perkins to T. J. Patter, March 3, 1883, Burlington records.
100. The quickest method to determine whether a railroad h:lld a decentralized
structure was to check Henry Varnum Poor, "List of Offi~~rs of Operating
Railroads in United States and Canada, and of the Chief Railroads in Mexico,"
which first appeared in the 1891 edition of Poor's Manual. This gives a full list of
executives on alllines and their titles. A road was considered to have a "decentralized" structure when it had at least two units, each with their own general managers or superintendents who had a traffic officer directly under them, and if it had
no traffic officer in the general office except for a vice president. See also Henry
Varnum Poor, Manual of the Railroads of the United States for 1891 (New York,
1891), pp. 916-944, 1365-1369. The structure of the Plant lines is given in Henry S.
Haines, American Railway Management (New York, 1897), pp. 157-160.
101. Cochran, Railroad Leaders, p. 29; Harlow, Road of the Century, pp. 332333. In so doing William Vanderbilt followed the example of his father, the
Commodore, who after obtaining the Lake Shore had made his son-in-Iaw Clark
its president, but had given the "eotire control of the Railway, its business, its
maintenance and improvements" to his general manager, James H. Devereux.
Devereux handled aIl activities including financial. The treasurer reported ta him.
(Cochran, Railroad Leaders, p. 313.) After Clark's death, the Commodore placed
finances under the treasurer and comptroller of the New York Central; then he
put the four members of its single Executive and Finance Committee-himself,
William, and Richard and Augustus Schell-on the board of the Lake Shore Line.
Lane, Commodore Vanderbilt (New York, 1942 ),PP. 272-274.
102. Quoted in Cochran, RaiJroad Leaders, p. 478. The interconnection between
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financial departments and directors of these roads can he seen by comparing the
names of the roads' officers as listed in Poor's Manual for these years.
103. The relationship of the senior executives of the major operating roads in
the New York Central system with each other and with the New York headquarters can be seen by reviewing the correspondence of Henry B. Ledyard and
James H. Rutter in Cochran, Railroad Leaders, esp. pp. 370-39 1, 393-394, 398, 400,
456. The H. J. Hayden in this correspondence is the third vice president of the
New York Central.
104. An excellent analysis of the development of standardization of procedures
and equipment on the Burlington is given in Sherry H. Oison, "Economies of
Reorganization in Railroad Consolidation," unpublished manuscript, Johns Hopkins University, 1970. For the work of the Pennsylvania Railroad laboratory see
Howard R. Bartlett, "The Development of Industrial Research in the United
States," in National Resource Planning Board, Research-A National Resource
(Washington, D.C., 1938-1941), II, 26-27.
105. Harlow, Road of the Century, p. 337; also Cornelius Vanderbilt (the
younger) to John Newell, in Cochran, Railroad Leaders, pp. 409, 476-477.
106. Riegel, Western Railroads, p. 15 I. See also Grodinsky, Gould, pp. 598-599.
107. Ray Morris, Railroad Ad1Jzinistration (New York, 1920 ), pp. 54-63.
108. Several of Morgan's reorganizations are described in detail in Campbell,
Reorganization of the A1nerican Railroad Syste'l11, esp. chaps. 5 and 6. Particularly
useful on Morgan's reorganizations is John W. Brackett, "Morgan's Reorganized
Railroads: How They Were Controlled,n unpublished paper, Massachusetts Institute of Technology, 1959. Klein, Rich1nond Ter1Jzinal, pp. 26~284, has additional
information; and the Harvard Business School case, "J. P. Morgan," pp. 23-26,
summarized l\10rgan's procedures. For Kuhn, Loeb, see Campbell, Reorganization
of A1Jlerican Railroad Syste111, pp. 209-211, 245-247; and Klein, Louisville &
Nashville, pp. 220-221, 241-243, 252-258. For Kidder, Peabody see Vincent P.
Carosso, Invest1J1ent Banking in A1nerica (Cambridge, Mass., 1970 ), pp. 34-37.
As indicated by Poor's "List of Officers Operating Railroads" in the Manual of
Railroads for the United States for 1898, the Erie, the Reading, the Chesapeake &
Ohio and the Southern aIl had a centralized form of organization.
109. Cochran, Railroad Leaders, pp. 46-48, has a brief summary of the road's
history in these years, and p. 3 17 gives the positions held by Fish. More details
can be found in Corliss, Main Line of Mid-A1Jlerica, pp. 206-225.
110. Minutes of the Executive Committee Meeting, April 5, 1888. U nless otherwise indicated, aIl documents on the Illinois Central are From the company
archives in the N ewberry Library, Chicago, Illinois., See also B. F. Ayer and S.
Fish to E. T. Je1fery, June 6, 1888; E. H. Harrinlan to S. Fish, June 1 l, 1888; J.
Dunn to E. T. Je1fery, June 7, 1888. The following spring the drafting of the final
definition of a new structure was turned over to a separate group of general financial and legal executives. As the minutes of the meeting of the board for May 15,
1889, stated: "A board consisting of the President, Vice President, Treasurer, two
General Solicitors, General Manager and General. Auditor, is hereby created and
required to immediately prepare a classification into departments of business of the
Company; a specification of the chief officers or agents in each departolent and
their tides; a description of the powers and duties of each; and that the President
shaH cause the same to be printed, and a capy sent ta each Directar."
1 1 I. A. W. Sullivan (acting general superintendent) to J. C. Welling, Oct. 12,
1889; C. A. Beck (acting general manager) to J. C. Welling, Oct. 24, 1889.
112. T. J. Hudson to J. C. Welling, Oct. 5, 1889. See aIso J. Dunn (assistant
to the president) to A. F. Barnard, Oct. 2 l, 1884, and Corliss, Main Line of MidAmerica, pp. 215-216.
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113. The final structure was described in a text entitled "Code of Rules for
Conducting the Business of the Illinois Central Railroad Company," which was
accepted by the board on Dec. 16, 1889, Minutes of Board of Directors, Dec. 16,
1889. The Baltimore & Ohio, after its reorganization under Ruhn Loeb, had
installed a very similar structure in the preceding year. See Annual Report of the
Baltimore &- Ohio for 1889. Morris, Railroad Administration, pp. 50-52, provides
a useful organization chart and a description of such a structure on the Norfolk
& Western.
114. The use of budgets for the operating departments as early as 1881 is described in Haines, A111erican Railway Management, pp. 159-167. Nevertheless, a
review of the procedures which the managers on the Harriman lines used early in
the twentieth century ta have their operating expenditures approved indicates that
on these roads only past, not anticipated, expenditures were reported and that
capital was allocated in a personal, ad hoc way. See Morris, Railroad Administration, pp. 236-239.
115. Ripley, Ray Morris, and other authorities on raiIroad finance and organization writing in the early 1920S including Cleveland and Powell and Stuart
Daggett, make no references ta systematic capital appropriation procedures. Morris,
Railroad Ad1ninistration, pp. 61-62, describes the ad hoc informaI, personal way
that capital was allocated on the Harriman Hnes.
116. Morris, "Stalled Professionalism," pp. 330-332.
6. Completing the Infrastructure
I. Robert G. Albion, The Rise of New York Port (New York, 1939), chap. 15;
John G. B. Hutchins, The American Maritime Industries and Public Policy, 17891914, an Econol11Ïc History (Cambridge, Mass., 1941), pp. 343-368. The first firm
to operate a steamship on the transatlantic run was Britain's Great Western Railway. Samuel Cunard began making scheduled trips between Liverpool and Boston
in 1840. In 1847 an American sponsored, German financed and owned line began
services between New York and Bremen. In 1849 a steamship Hne to Le Havre was
inaugurated.
2. Hutchins, American Maritirne Industries, p. 486.
3. Hutchins, American Maritime Industries, chap. 16.
4. Hutchins, A1Jzerican Maritime Industries, p. 539.
5. Hutchins, American Maritime Industries, pp. 567-570, 573; James P. Baughman, The Mallorys of Mystic: Six Generations in A1Jzerican Maritime Enterprise
(Middletown, Conn., 1972), pp. 17~200; William L. Taylor, A Productive Monopoly: The Effect of Railroad Control on New England Coastal Steamship Lines,
1870-1916 (Providence, 1970), esp. chaps. 7 and 8.
6. Baughman, Mallorys of Mystic, p. 204.
7. Baughman in Mallorys of Mystic, pp. 202-206, 221-224, describes the operating
organization of the Atlantic, Gulf & West Indics Lines.
8. Hutchins, American Maritime Industries, pp. 537-539; and N.S.B. Gras and
Henrietta M. Larson, Casebook in American History (New York, 1939), pp. 566-

59°·

9. For example, Taylor, Productive Monopoly, pp. 88-89.
10. This section on urban transportation relies primarily on ,Charles N. Cheape
III, "The Evolution of Public Transit, 1880-1912: A Study of Three Cities," Ph.D.
diss., Brandeis University, 1975. The most useful supplementary information came
from Harold C. Passer, The Electrical Manufacturers, 1875-1900 (Cambridge,
Mass., 1953), chaps. 16-17.
II. Cheape, "Evolution of Public Transit," pp. 12-13, has the figures on per-
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centage of street railway mileage operated by the different forms of transportation
in 1890 and 1902.
12. Cheape, "Evolution of Public Transit," pp. 241-242, describes the organization of the West End Street Railway Company in Boston, and Passer, Electrical
Manllfactllrers, pp. 247, 252-253, tells of its formation. Cheape, pp. 110-112,
depicts the organization of New York's Metropolitan Street Railway Company. An
organization chart of the latter is given in Street Railway Journal, 12: 515 (Sept.
18 96 ).
13. The relationships bet\veen municipal bodies, financial houses, and traction
company managers are considered for New York, Philadelphia, and Boston in
Cheape, "Evolution of Public Transit," and for Chicago in Paul Barrett, "Public
Policy and Private Choice: Mass Transit and the Automobile in Chicago between
the Wars," Business History Review, 49:491-494 (Winter 1975).
14. This information cornes from the Report of the Postl1laster General for
1847, Decel1zber 6, 1847, Exec. Doc. no. 1, p. 1311; and Report of the Post1Jzaster
General for 1857, Dece'fJlber l, 1857, p. 863. The reports for these years are bound
in a volume in Pusey Library, Harvard University.
15. V.S. Bureau of the Census, Historical Statistics of the United States, Colonial
Thnes to 1957 (Washington, D.C., 1960), p. 498. Postage stamps were first introduced in 1847. In 1851 the Post Office Department sold 1,246 stamps, and in 1852,
54,13 6 (p. 497)·
16. Matthew A. Crenson, The Federal Machine: Beginnings of Bureaucracy in
Jacksonian A1Jlerica (Baltimore, 1975), pp. 1°4-115. Under J{endall, Barry's successor, the third unit was divided into a contract office and an inspection office.
Leonard White, The Jacksonians: A Study in Adnzinistrative History, 1829-1861
(New York, 1963), chaps. 11-12, and Gerald Cullinan, The Post Office Depart1Jzent
(Ne\v York, 1968) chap. 4, adds only a little about the management of the postal
service. The best analysis of the operation of the postal service before 1840 is Allan
R. Pred, Urban Growth and the Circulation of Inforl1zation: The United States
Systel1l of Cities, 1790-184° (Cambridge, Mass., 1973) chap. 3. None of these
studies consider the changes in the organization of the Post Office Department in
the 1850s.
17. V.S. Bureau of the Census, Historical Statistics, p. 497.
18. Report of the Postl1zaster General for 1849, Dece1nber 3, 1849, Exec. Doc.
no. 5, 79 8.
19. Report of the Postmaster General, Dece'fJlber 4, 1850, Exec. Doc. no. l, pp.
424-426. The quotation is from pp. 425-426.
20. Report of t!Je Posfl1zaster General, Decel1zber '5, 1854, p. 617, states: "Many
of the railroads, desirous of properly serving the public, devote a car exclusively for
nlail services; but in the great majority of cases, a car is divided between the government and the express companies, or a space is apporrioned off for the route
agent, the mail being placed with the baggage at one end, and the balance of the car
appropriated for a smoking room." Pages 6 18-619 describe the new distribution
system.
21. The information for this paragraph came from Robert L. Thomson, W iring
a Continent: The History of the Telegraph Industry in the United States, 18321866 (Princeton, 1947), p. 241, chaps. 20, 27; aIsa White, The Jacksonians, pp.
45 6-457.
22. Annual Report of the Western Union C01npany for 1869, pp. 16-18. See
also Western Union Telegraph COl1zpany, Rules, Regulations and Instructions . ..
(Cleveland, 1866).
23· The information for this paragraph cornes from Grodinsky, Gould, pp. 14815 8, 2°3- 2°5, 269-285, and chap. 23, and Mira Wilkins, The El1zergence of Multi-
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national Enterprise (Cambridge, Mass., 1970), pp. 47-48. Elisha P. Oouglass, The
COl1zing of Age of A1nerican Business: Three Centuries of Enterprise (Chapel Hill,
197 1). Chap. 34 provides us with a useful summary of the business history of the
telephone and telegraph companies in the nineteenth century.
24. These changes can he traced in the Annual Reports of the president of the
Western Union Company for 1880 through 1883. Gould took no executive position
for himself. He permitted Norwin Green to continue as president and made his
son George Gould a vice president. Green remained little more than a figurehead.
25. Lester G. Lindley, "The Constitution Faces Technology: The Relationship
of the National Government to the Telegraph, 1866-1884," Ph.O. diss., Rice University, 1970, provides the best description and analysis of government-industry
relations in the telegraph business.
26. Information about the telephone cornes from Albert B. Paine, In One Man's
Life: Being Chapters of the Personal and Business Career of Theodore N. Vail
(New York, 1921), chaps. 12-15, 18-31,36-39; Arthur S. Pier, Forbes, Telephone
Pioneer (New York, 1953), chaps. 10-16; Alvin F. Harlow, Old Wires and New
Waves (New York, 1932); N. R. Danielian, AT&T: The Story of Industrial Conquest (New York, 1939); Robert V. Bruce, Alexander Grahanl Bell and the
Conquest of Solitude (Boston, 1973), chaps. 22-23; and Rosario J. Tosciello, "The
Birth and Early Years of the Bell Telephone System, 1876-1880," Ph.D. diss., Boston
University, 1971.. Particularly useful was Donald T. Jenkins, "A Schumpeterian
Analysis of the Origins of the American Telephone Industry," seminar paper,
Harvard, 1974. This study is based in part on a 1938 report of the Federal Communications Conlnlission, Proposed Report, Telephone Investigation (Washington,
D.C., 1938), and correspondence from the files of the Anlerican Telephone &
Telegraph Company. John Brooks, Telephone: The First Hundred Years (New
York, 1976) effectively summarizes the puhlished studies cited here and others.
27. Harlow, Old }Vires, p. 382; Jenkins, "Schumpeterian Analysis," pp. 21-3°.
28. Jenkins, "Schumpeterian Analysis," pp. 47-59.
29. FCe Report, Exhibit 1130 A, p. 91; Jenkins, "Schumpeterian Analysis," pp.
5g-61, for post-1902 expansion; also FCe, Report, pp. 96-1°3. A reading of Danielian, A.T. & T., The Story of Industrial Conquest, pp. 46-49, suggests thac "the
Traction Kings," Widener and Elkins, in making a grab for the Bell System played
a raIe comparable to Gould's with many railroads by pushing the Boston investors
into accepting Morgan financing.
30. This organization is fully described in AT&T Annual Report for 191 l, pp.
27-29, 36-46. In this report Vail nlade a careful distinction between the raIe and
function of Central Administration and those of the Associated Companies. The
AT&T's Annual Report of 1911 noted:
"Administration" [AT&T] is centralized, it is legislative determination of
general subjects, supervisory and judicial, acts alike for aIl branches and divisions
and may he located apart from the seats of action.
"Operation" [the Associated Companies] is executive. It is the action, the
operation supreme as to local questions but responsible to the central administration. It may be separated into divisions or departments each having operating
relations with the other but no lines of authority between them (pp. 36-37).
3 I. In 1917 the generating capacity of private utility companies was 8.41 million
kilowatts and that of the municipally owned power stations 0.58 million (6.0
percent). U.S. Bureau of the Census, Historical Statistics, p. 51o.
32. Forrest McDonald, Insull (Chicago, 1962), pp. 138-145, 14~IS6, 225-228,
231-232,248-252, provides instructive examples of system-building in the electrical
utilities industries.
33. In 1906 Western Union was capitalized at $96.6 million and American
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Telephone & Telegraph at $276.0 million. In that year the New York City Railway
Company (by then one of the largest urban transit companies in the world) was
capitalized at $114.1 million (assets of $150.6 million) and Consolidated Gas
Company of New York had a capitalization of $80.0 million. For the capitalization
of the railroads in the same year see table 4.
34. George H. Burgess and Miles Kennedy, Centennial History of the Pennsylvania Railroad C0111pany (Philadelphia, 1949), p. 807 gives the number of employees on the lines east of Pittsburgh for 1891 as 5 l,750. The lines west with their
greater nlileage must have employed more than this number. See chap. 5, n. 24. For
the 1893 statistics on the Pennsylvania see table 3 and 47th Annual Report for the
Year 1893 of the Board of Directors of the Pennsylvania Railroad to the Stockholders, March 1S, 1894 (Philadelphia, 1894), p. 27. Those for the V.S. government are
from V.S. Bureau of the Census, Historical Statistics, pp. 718, 721.
7. Mass Distribution
1. John G. Clark, Grain Trade of the Old Northwest (Urbana, Ill., 1966), p. 120.
2. By 1876 only 32.5 nlillion of the 224.7 million bushels reaching the seven

principal seaports came by water. Joseph Nimmo, First Annual Report of the
InternaI COl1l1J1erCe of the United States (Washington, D.C., 1877), pp. 118-119.
Later large railroad systems revived lake shipping, which they operated through
their integrated networks.
3. Guy E. Lee "History of the Chicago Grain Elevator Industry, 1840-1890,"
Ph.D. diss., Harvard University, 1938, p. 38. The information on grain elevators
cornes from this dissertation, esp. chaps. 2-5.
4. Clark, Grain Trade, p. 259.
5. S. S. Huebner, "Functions of Product Exchanges," Tbe Annals of the A11lerican Acade111Y of Political and Social Sciences, 38: 1-2 (Sept. 1911), gives the dates
of the founding of the grain exchanges. See also "The Exchanges of Minneapolis,
Duluth, Kansas City, Mo., Omaha, Buffalo, Philadelphia, lVlilwaukee and Toledo,"
no author listed, in same vol. of Annals, pp. 237, 245, 250.
6. Morton Rothstein, "The International Market for Agricultural Commodities,
1850-1873," in David T. Gilchrist and W. D. Lewis, eds. Econ011zic Change in
the Civil War Era (Charlottesville, Va., 1966 ), pp. 67-69.
7. Thomas Odle, "Entrepreneurial Cooperation on the Great Lakes: The Origin
of the Methods of American Grain Marketing," Business History Review, 38:451454 (V\'inter, 196 4). The quotation from the New York Legislative Report is given
in Odle, p. 453.
8. For futures and hedging in the grain trade see Rothstein, "International
Market," pp. 68-71. S. S. Huebner, "Functions of Produce Exchanges," 24-32,
gives an excellent brief summary of the process of hedging against loss through
priee fluctuations in grain, cotton, and other trades.
Hedging may be defined as the practice of making two contracts at about
the same time of an opposite, though corresponding nature, one in the trade
market, and the other in the speculative market. A purehase in the actual grain
market of a certain amount of grain at a certain priee is promptly offset by a
short sale in the speculative market on sorne large exchange of the same amount
of grain for sorne convenient future month's delivery, with a view ta cancelling
any lasses that might result from fluctuations in priee. As saon, however, as the
trade transaction is terminated by a sale, the speculative short sale must also be
terrninated, i.e., covered by a purchase on the exchange. Both cantracts are
entered into at about the same rime, and bath must he terminated at about the
same time if the hedger wishes ta avoid speculation (p. 24).
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9. Lee, "Chicago Grain Elevator Industry," chaps. 8-10, 13, documents these
regulations in detail, ,vhile Jonathan Lurie, "Private Association, InternaI Regulation and Progressivism: The Chicago Board of Trade, 1880-1923," Journal of
A1nerican Legal History, 26: 219-222 (1972) sUlnmarizes well the beginning of
internaI regulation.
10. Rothstein, "International Market," pp. 66-67, and Rothstein's Ph.D. diss.,
"Anlerican Wheat and the British Markets, 1860-19°5," Cornell University, 1960,
pp. 26 7- 272.
1 I. Harold D. Woodman, King Cotton and His Retainers: Financing and Marketing the Cotton Crop of the South, 1800-1925 (Lexington, 1968), p. 273. The
following information cornes largely from Woodman's chap. 23, "The Decline
of Factorage."
12. Besides Woodman's account of the cotton exchanges and futures buying, pp.
28«)-294, see Arthur R. Marsh, "Cotton Exchanges and Their Economie Functions,"
The Annals of t!Je A1nerican Acade111Y of Political and Social Sciences, 38: 253-280
(Sept. 1911).
13. Woodman, King Cotton, p. 293.
14. Woodman, King Cotton, pp. 288-289.
15. For example, E. H. Carhart, "The New York Produce Exchange," The
Annals of the American Acade111Y of Political and Socidl Science, 38: 215-22 1 (Sept.
19 11 ).
16. S. S. Huebner, "The Coffee Market," The Annals of the A111erican Acadel1zy
of Political and Social Sciences, 38: 296-302 (Sept. 1911), and Thomas D. Clark,
Pills, Petticoats and Plows (Indianapolis, 1944), p. 167.
17. Lewis E. Atherton, The Frontier Merchant in Mid-A111erica (Columbia,
Mo., 197 1), p. 98.
18. Quoted in Fred M. Jones, "The Middleman in the Domestic Trade of the
United States, 1800-186o," Illinois Studies in Social Sciences, XXI, no. 3 (Urbana,
Ill., 1937), p. 15.
19. Robert W. Twyman, History of Marshall Field & Co. (Philadelphia 1954),

p·3 1 •

20. Twyman, Marshall Field, pp. 51-56.
21. Clark, Pills, Petticoats and Plows, chap.

l, best describes the relationship
between the jobbers of the border commercial centers and the southern country
storekeepers and has the most detail on the rise of the country store in the south.
Joseph Nimmo, Report on the InternaI COl1zmerce of the United States (Washington, D.C., 1879), pp. 86-96, is particularly useful on the wholesale trade of St.
Louis, Cincinnati, and Louisville.
22. Glenn Porter and Harold C. Livesay, Merchants and Manufacturers: Studies
in the Changing Structure of Nineteenth Century Marketing (Baltinl0re, 1971),
pp. 137-147. See also, Alfred D. Chandler, Jr., and Stephen Salsbury, Pierre S. du
Pont and the Making of the Modern Corporation (New York, 197 1), pp. 71-72,
140-141; William H. Becker, "The Wholesalers of Hardware and Drugs, 187°1900," Ph.D. diss., Johns Hopkins University, 1969, p. 3I.
23. Elva Tooker, Nathan Trotter, Philadelphia Merchant, 1787-1853 (Cambridge, Mass., 1955), pp. 64- 6 5, 225.
24. Harry E. Resseugie, "Alexander Turney Stewart and the Development of
the Department Store, 1823-1876," Business History Review, 39:315,320 (Autumn

1965 ).
25. Twyman, Marshall Field, p. 54.
26. Twyman, Marshall Field, pp. 29-30, for Field's sales and pp. 47, 55-56, for

the activities of his competitors.
27. For Hood, Bonbright and Company see N. S. B. Gras and Henrietta M.
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Larson, Casebook in Al1zerican Business History (New York, 1939), pp. 495--:496.
For the t\VO large hardware jobbers see Becker, "The Wholesalers of Hardware
and Drugs," pp. 70-71, 85-86, and his "American Wholesale Hardware Trade
Associations, 1870-1900," Business History Review, 45: 194- 195 (Summer 197 1);
Fred C. Kelley, Seventy-five Years of Hibbard Hardware: The Story of Hibbard,
Spencer and Bartlett ri:! Co. (np, 1930); for Shieffelin Brothers & Co. and McKesson
& Robbins see Edwin T. Freedley, Leading Pursuits and Leading Men: A Treatise
on the Principal Trades and Manufacturers of the United States (Philadelphia,
1854), pp. 119-12 1. N ames of leading wholesalers in the jewelry, grocery, and drug
trades are given in Chauncey Depew, ed., 1795-1895: One Hundred Years of
A1J'lerican C0l111llerCe (New York, 1895), pp. 59 1, 59 8, 617-619.
28. The physical size and shape of the central offices of these establishments
are described in Twyman, Marshall Field, pp. 46-47, 96-97; Becker, "The Wholesalers of.Hardware and Drugs," pp. 70-71, 85. Harold F. Williamson and Arnold R.
Daum, Tbe A1Jlerican PetroleU1Jl Industry: The Age of Illumination, 1859-1899
(Evanston, Ill., 1959), pp. 543-544, provide an excellent contemporary description
of the full-line petroleum jobber in St. Louis in 1878.
29. Freedley, Leading Pursuits and Leading Men, p. 156, writes in 1854: "Many
jobbers keep one or more young men as drummers at each of the principal hotels ...
They watch for customers as a cunning animal does for his prey ... The country merchant is booked on his arrivaI, is captivated by courtesy, is attracted by
appeals to each of his appetites and passions, is coaxed, decoyed, and finally ensnared
and captured."
30. The role and functions of the salesman are described in Clark, Pills, Petticoats
and Plows, chap. 6; Becker, "The Wholesalers of Hardware and Drugs," pp. 118124, 249-255; and Twyman, Marshall Field, pp. 11-12, 52-53, 92-95.
3 I. Twyman, Marsball Field, pp. 27, 99.
32 • Resseugie, "Alexander Turney Stewart," p. 316.
33. Twyman, Marshall Field, p. 65; also Becker, "The Wholesalers of Hard\vare
aqd Drugs," pp. 85-86.
'
34. Twyman, klarshall Field, pp. 98, 102-103, 110; Resseugie, "Alexander Turney
Stewart," p. 319; Gras and Larson, Casebook in Business History, p. 481.
35. Becker, "The Wholesalers of Hardware and Drugs," chaps. 3 and 5.
36. Francis J. Reynolds, American Business Manual, vol. l, Organization (New
York, 1914, first ediiion 1911), pp. 17g-187, describes fully the internaI organizationai structure of a \vholesale jobber at the beginning of the twentieth century;
also useful is Becker, "The Wholesalers of Hardware and Drugs," pp. 93-94, 232234·
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The quotation is from p. 2 13.
75. Daniel Nelson, Managers and Workers (Madison, Wise., 1975), p. 72,
examines the application of Taylor's system in twenty-nine establishments and
finds that functional foremen were instituted in only six, and then only on a partial
basis.
76. Harrington Emerson, Efficiency as a Basis for Operations and Wages (New
York, 191 1) (a compilation of articles) and Twelve Principles of Efficiency (New
York, 1913). Wren, Manage111ent Thought, pp. 16g-172, has a useful summary of
Emerson's ideas. The quotation and the paragraph is from the first of these books,
quoted in Manage11lent Thought, pp. 17°-171.
77. Hugo Diemer, Industrial Organization and Management (New York, 1914),
pp. 3~4I.
78. [Yale and Towne Manufacturing Company], Fifty Years of a Successful Industry, 1868-1918 (Stamford, Conn., 1919), pp. 46-47.
79. Taylor and others saw these innovations as improvements on current railroad
practice. As Taylor wrote in Sept. 1898, describing a cost accounting system he
was introducing at Bethlehem Steel: "The method of bookkeeping which the
writer believes to be the best is in general the modern railroad system of accounting
adapted and modified ta suit the manufacturing business." Copley, Taylor, II,
360-361, and Litterer, "Systematic Management" (1963), pp. 381-382.
80. Garner, Evolution of Cost Accounting to 1925, chap. 5. For Church's series of
articles, entitled "Proper Distribution of Establishment Charges," see pp. 1 2g-1 30,
148, 212-213, 223, 227. For Gantt's contribution see Alex W. Rethe, ed., Gantt on
Manage111ent (New York, 1961), pp. 152-164.
81. Copley, Taylor, l, chaps. 7-8; Aitken, Tayloris111 at Watertown, pp. 2~32,
102-104.
82. The story of the introduction of the moving assembly Hne is dramatically
told in Allen Nevins and Frank E. Hill, Ford: The Tinles, The Men and The Company (New York, 1954), chap. 18. Aiso Horace L. Arnold and Fay L. Faurote,
Ford Methods and the Ford Shops (New York, 1915), pp. 129-14° and 360-37°.
83. Calvert, Mechanical Engineer, chap. 6, and pp. 210-211.
84. Calvert, Mechanical Engineer, chap. 9, has an excellent discussion of the
move toward standardization in mechanical engineering from the 1870S on. As
Wren points out, one of Taylor's basic goals was ta standardize methods and
procedures. Alanage111ent Thought, p. 146.
85. Calvert, Mechanical Engineer, pp. 135-138.
86. Calvert, Mecbanical Engineer, chaps. 3-5.

9:- The Coming of the Modern Industrial Corporation
I. Robert H. Wiebe, The Search for Order, 1877-1920 (New York, 1967), esp.
chaps. 2-3, 5-6.
2. The history of the early cigarette industry and the role played by James
B. Duke in its development are weIl documented. Particularly useful are Richard
B. Tennant, The American Cigarette lndustry (New Haven, 1950), esp. chap. 2,
and Nannie M. Tilley, The Bright-Tobacco Industry (Baltimore, 1948), esp. chaps.
7, 8, and 13; Glenn Porter and Harold Livesay, Merchants and Manufacturers:
Studies in the Changing Structure of Nineteenth Century Marketing (Baltimore,
1973), chap. 13; and Patrick G. Porter, "Origins of the American Tobacco Company," Business History Review, 43:59-76 (Spring 1969).
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3. Tilley, Bright-Tobacco Industry, pp. 559, 573-576, and Tennant, Cigarette
Industry, pp. I~24.
4. Porter, "Origins of the American Tobacco Company," pp. 65-67, describes
the beginnings and continuing growth of Duke's purchasing and sales organization.
Their operations are described in Chapter 12.
5. Tennant, Cigarette Industry, pp. 24-26, and Porter, "Origins of the American
Tobacco Company," pp. 71-74, describe the interfirm competition and the formation of the American Tobacco Conlpany.
6. The story of the American Tobacco Company is best summarized in Tennant,
Tobacco Industry, chap. 3.
7. Herbert Manchester, The Diamond Match Company (New York, 1935) is
the primary source of information on this company, supplemented by Ohio
Columbus Barger, "The Match Industry," in Chauncey Depew, One Hundred
YeaTs of American Commerce (New York, 1895), pp. 465, and Diamond Match,
Commemorating the 75th Anniversary of the Diamond Match Company, 18811956 (np, 1956), pp. 4-8.
8. Manchester, Dia1110nd Match Company, p. 64; Barber, "The Match Industry," p. 462. Barber gives an excellent description of automatic nlatchmaking
machinery.
'
9. Barber, "The Match Industry," p. 462, and Mira Wilkins, The E111ergence of
Multinational Enterprise (Cambridge, Mass., 1970), pp. 100, 177.
10. Dumas Malone, ed., Dictionary of American Biography (New York, 1946),
XIII, 143, and John MaDdy, Manual of Industrial and Miscellaneous Securities,
1900 (New York, 1900),p.630.
II. See Chapter 8.
12. Arthur E. Marquette, Brands, Trade111arks and Good Will (New York, 1967),
p. 33. This book provides most of the information used on the oatmeal industry;
especially useful were pp. 18- 19, 30-33,40-44, chap. 4, and p. 80. Harrison J. Thorton, The History of the Quaker Oats COl1zpany (Chicago, 1933) adds sorne information, esp. chaps. 4 and 5, as does Richard E. Day, Breakfast Table Autocrat:
The Life and Times of Henry Parsons Crowell (Chicago, 1946); see also John
Stark and Walter D. Teague, Flour for Man's Bread (Minneapolis, Minn., 1952),
P·274·
13. See esp. Marquette, Brands, Trademarks, and Good Will, chap. 4. Chap. 5
describes the growth of the American Cereal Company.
14. Bell's plans and accomplishments are noted in Gray, Story of General Mills,
chap. 4. Storck and Teague, Flour for Man's Bread, p. 254, indicates Pillsbury's
backward integration.
15. Earl C. May, The Canning Clan (New York, 1937), pp. 351-353. See also
Robert C. Alberts, The Good Provider: H. ]. Heinz and His 57 Varieties (Boston,
1973), p. 49·
16. The best book on Heinz is Alberts, The Good Provider; see esp. pp. 62, 9194. E. D. McCaffery, Henry J. Heinz: A Biography (New York, 1923) adds little,
but pp. 106-107 give usefui statistics on the size of activities at Heinz on the
founder's death in 1919. The firm then included 6,323 employees; there were 25
branch factories, including one each in Canada and Spain, 87 raw product stations,
85 pickle salting stations, 258 railroad cars owned and operated (car Ioads of goods
handled in 1919 numbered 17,011), 952 salesmen, and 55 branch offices and warehouses. The company owned its own bottIe, box, and can factory, as weB as its
own seed farm. May, Canning Clan, pp. 341-346, provides sorne information on
Campbell.
17. The information on canners of milk is in Joe B. Franz, Gail Borden, Dairymaker to a Nation (Norman, Okla., 1951), chaps. 15-16; Martin L. Bell, A Portrait
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of Progress: The Business History of the Pet Milk Company from 1885 to 1960
(St. Louis, 1962), chap. 2; and Jean Heer, World Events, 1866-1966: The First
Hundred Years of Nestle (Rivaz, Switzerland, 1966), chap. 6, esp. pp. 72-77.
IS. James W. McKie, Tin Cans and Tin Plate (Cambridge, Mass., 1950), pp.
10 3- 107.
19. Charles Wilson, History of Unilever (London, 1959), pp. 17, 203-204, and
Hower, N. W. Ayer ~ Sons, p. 5S. Marquette, Quaker Oats, p. 21, indicates ihat
besides Ivory soap other brand names were Babbitt and Fairy in the 1880s.
20. Williams Haynes, A1nerican Che111ical Industry, VI, The Che1nical Conzpanies (New York, 1949), 342-344; the company-sponsored Into a Seqond Century
with Proctor <& GambIe (Cincinnati, 1934), esp. pp. S-19, 31-36; and Alfred Lief,
"It Floats," The Story of Proctor and GambIe (New York, 1958), chaps. l, 4-7.
21. Samuel Colgate, "American Soap Industry," in Depew, One Hundred Years
of Anlerican Conz111erce, p. 426.
22. Reese W. Jenkins, "Technology in the Market: George Eastman and the
Origin of Amateur Photography," Technology and Culture, 16: 1-19 (Jan. 1975).
For more detail see his Inlages and Enterprise: Technology and the A1Jlerican
Pbotographic Industry, 1839-1925 (Baltimore, 1975), chaps. 4-6.
23. Oscar Edward Anderson, Jr., Refrigeration in A1nerica (Princeton, 1953), pp.
4~50. The best brief review of the rise of the dressed beef industry is Mary Yeager
Kujovich, "The Refrigerator Car and the Growth of the American Dressed Beef
Industry," Business History Review, 44:460-482 (Winter 1970), Kujovich's Ph.D.
diss., "The Dynamics of Oligopoly in the Meat Packing Industry, an Historièal
Analysis," Johns Hopkins University, 1973, provides most of the information used
here. Sorne data can he had from Lewis F. Swift in collaboration with Arthur Van
Vlissington, The Yankee of the Yards: The Biography of GustaVllS Franklin Swift
(New York, 1928), and R. A. Clemen, The American Livestock and Meat Industry
(New York, 1923). The best of the government reports for historical purposes is
the V.S. Bureau of Corporations, Report of the Comnzissioner of Corporations on
the Beet Industry, March 3, 1905 (Washington, 1905). As part of his operating
network Swift built ice stations along the railroad routes and also obtained ice
harvesting rights on the Great Lakes. Kujovich, "Refrigerator Car and American
Dressed Beef Industry," p. 467.
24. Kujovich, "Refrigerator Car and American Dressed Beef Industry," pp. 473481, and Thomas C. Cochran, Railroad Leaders, 1845-1890 (Cambridge, Mass.,
1953), pp. 156, 387-391. Useful for the Armour story is "Armour & Company, 18671938," in N. S. B. Gras and Henrietta Larson, Case Book in A111erican Business
History (New York, 1939), pp. 623-643, and a major revision of this case written
by James P. Baughnlan in 1966 and listed as Harvard Business School Case ICH
13G 231 BH 138. After the death of its founder, George H. Hammond, in 1886,
that company stopped expanding at home and began to specialize in overseas shipments of refrigerated ships.
25. Thomas C. Cochran, The Pabst Brewing Company (New York, 1948), pp.
171-173. Other information for this paragraph cornes from Cochran's history, esp.
chaps. 4, 6-7 (for advertising agenci~s see pp. 129-131).
26. By 1894 the Pabst Company had over $2 million invested in such properties.
Cochran, Pabst, p. 144.
27. V.S. Bureau of Corporations, Report . .. on Beef Industry, pp. 50-51. See
also Baughman, "Armour & Co.," pp. II and 6, and Cochran, Pabst, pp. 83-86.
28. The information on the sewing machine industry cornes from Andrew B.
Jack, "The Channels of Distribution for the Innovation: The Sewing Machine
Industry in America," Explorations in Entrepreneurial History, 9: 113-141 (February 1957) and Robert B. Davies, "Peacefully Working to Conquer the World·
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The Singer Manufacruring Company in Foreign Markets, 1854-1889," Business
History Review, 43:299-346 (Autumn 1969), and a book published in New York
in 1976 with same title except for the dates, 1854-1920. Davies kindly let me
review the much lengthier manuscript on \vhich the book is based. Also useful is
Wilkins, Multinational Enterprise, pp. 37-45, and Daniel Boorstin, The Americans:
The De7nocratic Experience (New York, 1973), pp. 193-196.
29. The Grover & Baker branches are listed in Edwin T. Freedley, Leading
Pursuits and Leading Men (Philadelphia, 1857), p. 537, and those of Singer in Jack,
"Channels of Distribution," pp. 116-124.
30. Jack, "Channels of Distribution," p. 129; Davies, Singer in Foreign Markets,
p. 21. In this manuscript Davies reported that in 1859 Hunt's Merchants' Magazine
estimated that twenty-five companies produced 37,000 machines, with Wheeler
& Wilson manufacturing 40 percent, Singer 27 percent, and Grover & Baker 24
percent, and that in 1862 Scientific American reported a total production of 195,000
machines.
31. Wilkins, Multinational Enterprise, pp. 43, Davies, Singer in Foreign Markets,
pp. 62-66.
32. Davies, Singer in Foreign Markets, pp. 58-61, Wilkins, Multinational Enterprise, pp. 42-44.
33. 1 am indebted to Professor Frederick V. Carstensen for data on the number of Singer branch offices. The figures are for 1879, except for Hamburg, which
is 1880.
34. Quoted in Wilkins, Multinational Enterprise, p. 41. For plant construction,
Davies article "Singer in Foreign Markets" pp. 314-317, and book, pp. 78-80.
35. According to an American trade journal in the 1880s, of the five American
sewing machine companies competing in Great Britain, Singer had "made the greatest effort to perfect an organization"; quoted in Davies, in the manuscript on which
the book was based, p. 134 (also see book p. 83)'
36. Cyrus Hall McCormick III, The Century of the Reaper (New York, 1933),
p. 60. This study and the careful and detailed two-volume biography of Cyrus
Hall McCormick, by William T. Hutchinson (New York, 1930 and 1935), based
on the voluminous records of the McCormick Company, provide the generaI
information on this man, his firm, and his competitors. For the sales organization
see vol. II, pp. 704-718, and McCormick, Century of the Reaper, pp. 45-53, 81-83.
Professor Carstensen has provided invaluable additional information including
the figures on factory output.
37. Hutchinson, McCormick, II, 698-7°0, 728; McCormick, Century of the
Reaper, pp. 75-77.
38. Hutchinson, McCormick, II, chap. 25, and V.S. Bureau of Corporations, The
International Harvester Co. (Washington, 1913), pp. 335-340, 370-371.
39. Information in this paragraph cornes from references to these companies in
McCormick, Century of the Reaper; D.S. Bureau of Corporations, International
Harvester, esp. pp. 45-56, 188-189; a company-written brochure, "The Story of
John Deere"; and annual reports and listings in Moody's Manuais. AIl but the first
of the harvester companies listed here became part of International Harvester.
40. [Fairbanks, Morse & Company], Pioneers in Industry: The Story of Fairbanks, Morse &- Company (Chicago, 1945), pp. 28-36,41-42, 53-56.
41. For NCR, Samuel Crowther, John H. Patterson, Pioneer in lndustriai Welfare (New York, 1926), esp. chaps. 6-7, 16. See also Isaac F. Marcosson, Wherever
Men Trade (New York, 1945), esp. pp. 33-46,60. Marcosson points out (p. 39)
that only 64 registers were sold in 1885, 5,400 were in operation in 1887, and 16,400
in 1890.
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42. Alden Hatch, Rel1lÏngton Ar111s (New York, 1956), chap. 24. The quotation
is from p. 169.
43. The company changed its name in 1893 ,vhen it absorbed two small firms
to become the Union Typewriter Company. It retained Remington as a trade
name. In 1913 it took back its old name as the Remington Typewriter Company.
44. Information on the electrical companies cornes fronl Porter and Livesay,
Mercbants and Manufacturers, pp. 184-192; Harold C. Passer, The Electrical Manufacturers (Camhridge, Mass., 1953),. esp. chaps. 9, 17, 19-20; and Passer, "Development of Large Scale Organization: Electrical Manufacturing around 1900," Journal
of EconOl1zic History, 12:378-395 (Fall 1952).
45. For Otis Elevator see L. A. Peterson, Elisha Graves Otis, 1811-1861 (New
York, 1945'), pp. 13-16; David Shannon, "The Annals of Vertical Transportation,"
an unpublished manuscript completed in 1953 in the Baker Library, Harvard
University; and Wilkins, Multinational Enterprise, p. 46. For Western Electric see
Wilkins, Muntinational Enterprise, pp. 5 l, 200, and for the Johnson Company,
Michael Massouth, "Technological and Managerial Innovation: The Johnson Company, 1823-1898," Business History Review, 5°:46-48 (Spring 1976).
46. Data on Babcox and Wilcox and Link Belt Machinery are from Porter and
Livesay, Merchants and Manufacturers, pp. 182, 183; Moody's Manuals; and the
Davies manuscript of Singer in Foreign Markets, p. 148. For Worthing-ton see
Moody's Manual, 1900, pp. 616-617, and for Norton later Manuals, also Wilkins,
Multinational Enterprise, pp. 212-213. (Worthington became International Steam
Pump Company in 1899.)
47. Jenkins' review of the creation and growth of Eastman Kodak's organization
(1111ages and Enterprise, chaps. 8-11) provides a revealing and detailed case study
of the advantages such marketing and research organizations also conferred on the
makers of more complex consumer goods.
48. Charles M. Wilson, E111pire in Green and Gold (New York, 1947), pp. 99,
168- 173.
49. Information on these companies cornes from data ~n Moody's Manuals and

Harris E. Starr, ed., Dictionary of A111erican Biography, supp. l (New York,
1946 ), p. 7 1 5.
50. Charles H. Candler, Asa GriJ.{gs Candler (Atlanta, Ga., IQ50 ), chaps. 4-5. The
first branch plant was in Dallas, Texas; then came one in Philadelphia' and one in
Los Angeles. By 1906 plants had been built in Chicago, Havana, and Toronto.
51. Besides Moody's Manuals and annual reports, see for A. B. Dick Company
and the Burroughs adding machine firm, Boorstin's The A11lericans, pp. 400, 204205, and Porter and Livesay's Merchants and Manufactures, pp. 183, 193. (In 1895
Burrough's sold 284 adding machines; by 1906 sales ,vere 5,000 annuaIly.)
52. For these companies sec Moody's Manual, 1900, pp. 677, 624, and 3°)'-306,
respectively. There is further information in later Manuals and in Wilkins, Multinational Enterprise, pp. 2 12-2 13.
53. Boorstin, The A1nericans, pp. 341-342, summarizes the achievement of Libbey
and Owens. Libbey had invented his bottIing machine in the factory of Michael J.
Owens. Later inventions brought the Libbey-Owens enterprise into the plate
glass industry.
54. Fo'r example, Harold F. Williamson, Winchester: The Gun that Won the
West (Evanston, Ill., 1952), pp. 177-183. Information on other companies come
from Moody's Manuals and annuai reports.
55. Porter and Livesay, Merchants and Manufactures, pp. 144-145.
56. Porter and Livesay, Merchants and Manufactures, pp. 140-144, and Joseph
Frazier Wall, Andrew Carnegie (New York, 1970), pp. 667-6 71.
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10. Integration by Way of Merger
1. William Letwin has pointed out that: "The Sherman Act went far beyond
the common law when it authorized the Attorney General to indict violators of
the Act, and gave the injured persons the power to sue them, thus making it
possible to enforce competition actively. The Act was therefore much more an
innovation than its authors realized. It did not, as they thought, merely declare the
common law. It can alnlost he said to have helped create the common law, insofar
as its author's convictions helped spread the belief that the common law always
expressed as much antagonism to monopoly as they wrote into the Sherman Act."
Law and Econ0111ic Policy in A11lerica: The Evolution of the Sher111an Act (Ne\v
York, 1965), p. 52.
2. Milton Friedman and Anna J. Swartz, A Monetary History of the United
States, 1867-1960, (Princeton, 1963), chap. 2, provides the most authoritative account of this interaction. "Whichever estimate of national product one accepts,
the nlajor conclusion is then the same: an unusually rapid rise in output converted
an unusually slow rate of rise in the stock of money into a rapid decline in priees"
(p. 41). The price data are from the V.S. Bur~au of the Census, Historical Statistics
of tbe United States, Colonial TÏ1J1es to 1957 (Washington, 1960), p. 115. For these
indices 100 was equal ta 1910-1914 prices.
3. WillialTI H. Becker, "American Wholesale Hardware Trade Associations,
1870-1900," Business History Review, 45: 182-185 (Sunlmer 1971); Henry Denlerest
Lloyd, "Lords of Industry," Nortb A111erican Review, 31 (June 1884), reprinted
in Peter d'A. Jones, ed., The Robber Barons Revisited (Boston, 1968 ), pp. 1-9;
Hans B. Thorelli, Federal Antitrust Policy, (Stockholm, 1954), pp. 73-76.
4. Exanlples of the operation of such cartels can be found in William J. Ripley,
Trusts, Pools, and Corporations (Cambridge, Mass., 1905), chap. 1 (salt), chap. 2
(whiskey), chap. 3 (wire nails), chap. 4 (iron and ste~l); and in Alfred D. Chandler,
Jr., and Stephen Salsbury, Pierre S. du Pont and the Making of the Modern Corporation (New York, 1971), pp. 57-62, The index to Victor S. Clark, History of
Manufacturers in the United States, 1869-1893, vol. II (New York, 1929) has
many listings for the trade associations.
5. Ralph W. Hidy and Muriel E. Hidy, Pioneering in Big Business (New York,
1955), pp. 40-49; Thorelli, Federal Antitrust Policy, pp. 76-83. See also Thonlas
R. Navin and Marion V.' Sears, "The Rise of a Market for Industrial Securities,
1887-19°2," Business History Review, 24:112-116 (June 1955); Alan Nevins, Study
in Power: John D. Rockefeller, lndustrialist and Philanthropist (New York, 1953),
l, chap. 21.
6. Thorelli, Federal Antitrust Policy, pp. 84-85; Alfred S. Eichner, The Emergence of Oligopoly: Sugar Refining as a Case Study (Baltimore 1969), pp. 148150; James C. Bonbright and Gardner C. Means, The Holding C0111pany (New
York, 1932), pp. 56-57. In the 1890S New York, Pennsylvania, and Delaware followed New Jersey's example in liberalizing general corporation laws.
7. There were probably more trusts operating on a national scale but the number
was certainly few. And sorne smaller regional trusts may have carried on interstate
business. The only regional trusts whose certificates were traded on any stock exchange of any major city were those of the Chicago and the St. Loùis Gas Trusts.
Letwin, Law and EcononlÎc Policy, p. 70, mentions the envelope, salt, oil-cloth,
paving-pitch, school-slate, paperbag, and New York meat trusts. Although there
were associations to operate cartels in these industries (except for New York
meat), 1 have not yet run across evidence that such associations adopted the legal
form of a trust.
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8. The story of the heginnings of Standard Oil has often been toid. The most
useful accounts are Hidy and Hidy, Pioneering in Big Business, pp. 14-23, and
Harold F. Willianlson and Arnold R. Dauol, Tbe A111ericall Petroleu1Jl Industry:
Tbe Age of IllulI1Îllation, 1859-1899 (Evanston, Ill., 1959), chaps. 14, 16. Nevins,
Rockefeller, l, chaps. 3-12, adds Inuch detail. None of these accounts, however,
suggest that the building of the transsectional pipeline precipitated the formation
of the Trust. The quotation in the next paragraph is fronl Nevins, Rockefeller, l,
175. For Standards' negotiations with the Lake Shore see Nevins, Rockefeller, 1, 89,
and WilliaIllSOt1 and Dauol, A1JJerican Petroleu111 Industry, pp. 305-306.'
9. WilliaITIson and Daum, A1Jlerican PetroleU1Jl Industry, pp. 416-421, and Hidy
and Hidy, Piol1eering in Big Business, pp. 18-19, 40-4 1, 46-47.
10. Williamson and Daum, A111erican PetroJeul1lIndustry, p. 473, gives 89.7 percent.
1I. Williaolson and Dauol, A111erican Petroleu111 Industry, pp. 489, 509, 519.
12. Williamson and Daum, AUlerican Petroleul1l Industry, chap. 17, has the best
account of the building of the transregional pipelines, first by Tidewater and then
hv Standard OiL
13. The charter was obtained by the Pennsylvania Railroad's Thomas Scott as a
possible instrument to use in controlling that railroad's southern lines. Williamson
and DauIll, A111erican Petrole1l1J1 Industry, p. 452; Bonbright and Means, Holding
C oUlpany, pp. 58-61.
14. Hidy and Hidy, Pioneering in Big Business, pp. 40-46. The Hidys olention
forty-one firms coming into the Trust, but list only forty.
15. Nevins, Rockefeller, 1, 393.
16. Williamson and Daunl, Al1lerican Petroleu1JlIndustry, pp. 474-475, 483-484.
17. Hidy and Hidy, Pioneering in Big Business, pp. 87-88; Willianlson and Daum,
A1Jlerican Petrolell1JzIndustry, pp. 558,619-620.
18. Williaolson and Daum, A1Jlerican PetroleU1J1 Industry, chap. 25; and Hidy
and Hidy, Piol1eeril1g in Big Business, pp. 108-121.
19. Williaolson and Daum, A111erican Petroleu11lIndustry, pp. 637-661.
20. \Villiaolson and Daum, A111erican Petroleul1l Industry, chap. 22; Hidy and
Hidy, Pioneering in Big Business, chap. 7.
21. For Tidewater see Williamson and Daum, A111erican PetroleU'J11 Industry,
pp. 452-456, 581-582; John Moody, Moody's Manual of Industrial and MiscellaneousSecurities, 1900 (New York, 1900), p. 1011.
22. For Pure Oil see Williamson and Daum, A1'11erican PetroleU111 Industry, pp.
e

576-5 81 .
23. Information on American Cotton Oil cornes from its surprisingly detailed
annual reports which Tbe Manual of Statistics-Stock Excbange Handhook, 1894
(New York, 1894), p. 257, characterizes as "distinguished by the full and frank
exhibition afforded of its operations and finances." See a]so Clark, History of Manufactures, II, 519-523, and R. Chaney," "The Cotton Seed Oil Industry," in Chauncey
Depew, ed., One Hundred Years of A11lerican COl1l1llerCe (New York, 1895), pp.
452-455. One of the soap works acquired was the pioneering firm of N. K. Fair-

banks.
24. For the Southern Cotton Oil Company see Clark, History of Manufacturers,
II, 521-522, and for Lever, Jurgens, and Van den Berg, see Charles Wilson, The
History of Unilever (London, 1954),1, 2°3-2°4, II, chap. 1 I.
25. William P. Thompson, "The Lead Industry," in Depew, ed., One Hundred
Years of A1Jlerican COl1l1llerCe, p. 440; Hidy and Hidy, Pioneering in Big Bus,iness,
pp. 60-69; Mira Wilkins, The E111ergence of Multinational Enterprise (Cambridge,
Mass., 1970), p. 185, and the annual reports of that enterprise.

5 68 ]

Notes to Pages 327-334

26. Clark, History of Manufacturers, II, 371,523-524, and his History of Manufacturers, III, 1893-1928 (New York, 1929), 284, and summaries of operation in
the annuai volume of Manuals of Statistics for the 1890s, particularly 1894 and 1899.
27. Annuai report of the American Linseed Company for fiscal year ending
July 3 l, 1900.
28. The story of the whiskey trust and its corporate successes cornes from
Jeremiah W. Jenks and \\T. E. Clark, The Trust Proble111 (New York, 1917), pp.
141-149, and the companies' annuai reports. The story is summarized in Alfred
D. Chandler, Jr., "The Beginnings of Big Business in American Industry," Business
History Review, 33: 10-1 1 (Spring 1959).
29· Eichner, E1Jtergence of Oligopoly, chaps. 5, 7, and 8.
30. Clark, History of Manufacturers, III, 274, and Eichner, E111ergence of
Oligopoly, p. 344. The 19°7 figure includes 49.9 percent of the share produced by
the American Sugar Refining and 10.8 percent by National Sugar, a firm controlled
by American.
3I. Eichner, E111ergence of Oligopoly, pp. 226-228.
32. Eichner, E1nergence of Oligopoly, chaps. 9, 10, and pp. 264-273. For Anlerican Sugar's moves into Cuba see Wilkins, E1nergence of Multinational Enterprise,
p. 115, and Eichner, E1nergence of Oligopoly, p. 309.
33. Eichner, E1nergence of Oligopoly, chap. 1l, and pp. 345-349. As Eichner
points out: "The government's obj ectives in the suit had, to a certain extent, already been accomplishedthrough the death in 1907 of the American Sugar Refining
Company's first president" (p. 3°7). At this time, American Sugar sold, besides its
holdings in the beet sugar companies, its holdings of 12 percent in Cuban-American
Sugar, a cane sugar firm formed in 1906 (pp. 3°9-311). On pp. 325-328, Eichner
describes the completed integrated enterprise. By 1917 there were 13 independent
competing sugar companies.
34. Gene M. Gressley, Bankers and Gentle1nen (New York, 1966), pp. 25g-266.
35. Arthur S. Dewing, Corporate Promotions and Reorganizations (Cambridge,
Mass., 1914), chap. 5; Clark, History of Manufacturers, II, 461-462.
36. Dewing, Corporate Promotions and Reorganizations, chap. 6.
37. Navin and Sears, "Market for Industrial Securities," pp. 116-12 I.
38. The first handled American Cotton, the second American Sugar, the third
National Cordage, and the fourth American Linseed. Annual reports of American
Cotton Oil for the 1890s, esp. for 1891; Eichner, E111ergence of Oligopoly, p. 151;
Dewing, Corporate Promotions, pp. 121-122 (National Cordage used also Vermilye
and Company); and Manual of Statistics, 1894.
39. Because the legality of the pure holding conlpany (one that held stock only
and did not have operating facilities) had not been tested in the courts, mast of
the mergers of the early 1890S were achieved by purchasing properties of the companies çoming inta the merger with the stock issued specifically for that purpose.
Later iil the decade the pure holding company became more widely used. Bonbright and Means, Holding Company., pp. 67-72.
40. Navin and Sears, "Market for Industrial Securities," pp. 116-126.
4 1. Thorelli, Federal Antitrust Policy, pp. 294-303.
42. Ralph Nelson, Merger Move111ents in A111erican Industry, 1895-1956 (Princeton, 1959), pp. 33-34.
43. Thorelli, Federal Antitrust Policy, reviews key cases referred to in this
paragraph and also the Northern Securities case, pp. 445-448, 458, 462, 466-475. See
also Eichner, Emergence of Oligopoly, pp. 184-187, and Letwin, Law and Econol1zic
Policy, pp. 152-155, 161-181, 2°7-227.
44- Navin and Sears, "Market for Industrial Securities," pp. 12g-1 36.
45. For example, Chandler and Salsbury, P. S. du Pont, pp. 112-114.
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46. The annual report of the National Biscuit Company far the year ending
December 3 l, 1901, and dated January 3, 1902. The company's experience is summarized in Chandler, "Beginnings of Big Business," pp. 11-13.
47. Ralph M. Hawer, The History of an Advertising Agency (Cambridge,
Mass., 1939), pp. 115-116, indicates the importance of this account ta the Ayer
Company and shows well how a ne,v national advertising campaign was mounted.
48. The history of the starch and glucose combinations is covered in Dewing,
Corporation Pro1110tions, chaps. 3-4.
49. Hidy and Hidy, Pioneering in Big Business, pp. 318-319.
50. Sha,v Livermore, "The Success of Industrial Mergers," Quarterly Journal
of Econol1zics, 50:94 (Nov. 1935).
5 I. Moody's Manual of Industrial Securities, 1900, pp. 682-683.
52. Livermore, "Industrial Mergers," pp. 68-95. In listing his rejuvenatians
Liverlnore appears ta include only those that continued under the same name.
He occasionaIly does not indicate failures that became successful after being
reorganized under a new name. AIl rejuvenations have been indicated on table 6.
In table 6 Livermore's outstanding successes have been listed with successes, and
early and late failures are combined into one category, failure. 1 have not included
mergers on Livermore's list that became part of other mergers before 1905.
53. Described in Navin and Sears, "Market for Industrial Securities," p. 12 3.
54. Gnly one occurred in tobacco, but that one, the American Tobacco Company,
1110nopolized its indusrry; in these four groups thousands of small firms continued
to compete.
1 1.

Integration Completed

I. Thomas R. Navin, "The 500 Largest American Industrials in 1917," Business
History Review, 44: 360-386 (Autumn 1970). Navin searched diligently for firms
whose stock was closely held by a few individuals and not listed on stock exchanges.
He checked the antecedents of aIl companies on the Fortune 500 list for 1968
and searched Paor's Register of Corporations, Directors and Executives. However, he may have rnissed a few. The onlv obvions omissions on Navin's list are the
Campbell Soup Company o,vned by the Dorrance family, and the A. B. Dick
Company, nlakers of the mimeograph machine. The information in Appendix A
is from Moody's Manual of Industrial Securities and company annual reports. Unless otherwise indicated, these are the sources of information for the companies
nlentioned in this chapter.
2. The third firm was Weyerhaeuser Lumber.
3. According to S. J. Prais and C. Reid, the 100 largest companies in the United
States in 1919 already produced 22 percent of net output in manufacturing. See
Leslie Hannah, ed., Management Strategy and Business Organization in Britain:
A Historical and C0'111parative View (London, 1976), pp. 5-6. It may be assumed
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4. Dean Witten & Company, California Packing Corporation: A Study of 1'111pres$ive Progress (np, nd), pp. 13-14.
5. Mira Wilkins, The E1nergence of Multinational Enterprise (Cambridge, Mass.,
1970), pp. 120, 212, 216. In the candy and confectionery business the pattern was
much the same. National Candy and New England Confectionery, after building
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Lewis Untermeyer, A Century of Candy Making, 1849-1949 (Cambridge, Mass.,
1947), pp. 82-88; Glenn Porter and Harold C. Livesay, Merchants and Manufacturers (Baltimore, 1971), p. 220, and company annual reports.
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6. Richard B. Tennant, Tbe A111erican Cigarette Industry (New Haven, 1951),
pp. 80, 94-95.
7. A useful sunlmary of integration in the oil industry in this period is Harold
F. Williamson and Ralph L. Andreano, "Competitive Structure of the American
Petroleum Industry, 1880-1911: A Reappraisal," in Ralph W. Hidy, ed., Oil's
First Century (Cambridge, Mass., 1960). See also Harold F. Willianlson and others,
The Al1zerican Petroleu111 Industry: The Ag~ of Energy, 1899-1959 (Evanston,
Ill., 1963), chap. 1. The details of the story are most ably chronicled and analyzed
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is 7 1.6 percent. The total of those eight firms not on table 7 is 3.8 percent. As the
one not on Williamson's list accounted for at least 0.5 percent, the total for those
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1I. Williamson'and others, A111erican Petrole1l11llndustry, p. 63 for 1919 figures,
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16. Navin, "500 Largest American Industrials," pp. 375-376.
1 7. There are historical sketches of aIl chemical campanies listed here in Williams Haynes, A111erican Chel1zical Indllstry: The Chel11Ïcal C011lpanies (New
York, 1949), vol. VI, except for United Dyewood. The information on that firnl
is from Moody's Manuals. Sorne industrial chemical companies sold goods ta consumers. For example, the General Chemical Company, makers of heavy chemicals
and sulphuric acid, also sold grocery specialties and a branded baking powder,
"Ryson."
1 8. The histories of Du Pont, Virginia-Carolina Chemical, and Senlet-Solvay
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Multinational Enterprise, pp. 98-99; Alfred D. Chandler and Stephen Salsbury,
Pierre S. Du Pont and the Making of the Modern Corporation (New York, 1971),
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19. Harris E. Starr, ed., Dictionary of American Biography, supp. 1 (New York,
1946), p. 345, and company annual reports.
20. James W. McKie, Tin Cans and Tin Plate (Cambridge, Mass., 1959), pp.
83-92. American Can's share of industry fell from 90 percent in 1901 to 50 percent
of sales in 1913. It then shifted from a strategy of horizontal combination ta one
of vertical integration (p. 86).
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21. Mira Wilkins, "An American Enterprise Abroad: American Radiator Company in Europe, 1895-1914," Business History Review, 43:326-346 (Autumn 1969)
provides an excellent description of how one company built its overseas organization. F. A. McKenzie, The A111erican lnvaders (London, 1901), pp. 4~52, indicates the success of United Shoe Machinery in dominating the British market by
19°2.
22. One exception was Todd Shipyards, which operated two yards in the New

York area and one in Seattle, Washington.
23. 'Valter AdaITIS, The Structure of Al1zerican lndustry (New York, 1954), pp.
16 3- 164.
24. Joseph F. Wall, Andrew Carnegie (New York, 1970), chap. 20, esp. pp. 767773. Henry R. Seager and Charles A. Gulick, Trusts and Corporation Problel1zs
(New York, 1929), chap. 13, has a good brief sunlnlary of the formation of the
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25. Gertrude G. Schroeder, The Growth of the Major Steel COl1zpal1ies (BaltiInore, 1953), chaps. 2-4, and Alfred o. Chandler, Jr., Strategy and Structure:
Cbapters in the H istory of the lndustrial Enterprise (Canlbridge, Mass., 1962), pp.
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Steel, Bethlehem, and Republic) and nine smaller independents. AlI but one, Sharon
Steel, is in table 8, and that firn1 was founded in 19°°. Schroeder does not include
Colorado Fuel & Iron or Lukens.
26. Ed\vard L. Allen, Econo1Jzics of A111erican Manufacturing (New York, 1952),
pp. 114-115, and Chandler, Strategy and Structure, pp. 327-33°.
27. Wilkins, E1l1ergence of Multinational Enterprise, pp. 87-89, 185, 212, 215216; Chandler, Strategy and Structure, pp. 337-340.
28. For a nlore detailed analysis see Alfred o. Chandler, Jr., "The Structure of
Alllerican Industry in the Twentieth Century: A Historical Overview," Business
History Review, 43:293-298 (Autunln 1969).
29. Wilkins, E11lergence of Multinational Enterprise, pp. 211-217.
30. Wilkins, E1Jlergence of Multinational Enterprise, p. 201.
31. In less than two years the following three books were published in London:
Fred A. McI<enzie, The Al1zerican Invaders (1901); B. H. Thwaite, The A111erican
Invasion (1902); and W. T. Stead, The Americanization of tbe World (1902).
Wilkins, El1zergence of Multinational Enterprise, p. 71.
32. Infornlation on table 9 is fronl Chandler, "Structure of Anlerican Industry
in the T\ventierh Century," pp. 255-298, particularly tables prepared by P. Glenn
Porter and Harold C. Livesay. These tables used the Kaplan list of the 100 largest
enterprises for these years. A number of Kaplan's firms are not industrials. But aIl
his lists have at least 81 industrials, sa the tables are of the 81 largest industrials for
these specifie years. The same point is made in an excellent article by Richard C.
Edwards, using another list of large companies, "Stages in Corporate Stability and
Corporate Growth," Journal of EconOl1zic History, 35:428-457 (July 1975).
The data on concentrated industries in Chandler, "Structure of American 1ndustry," pp. 258-259 for 1929, 1939, 1947, and 196 3, are similar ta that in G. Warren
Nutter and Henry A. Einhorn, Enterprise Monopoly in tbe United States: 18991958 (New York, 1969), p. 78. The only major difference is petroleum, which
Nutter and Einhorn list as unconcentrated. This may be because they list petroleum
with coal products. Detailed information in Williamson's history and Federal Trade
Commission reports emphasized the concentrated nature of the ail refining and
particularly the gasoline business.
33. Robert T. Averitt, Tbe Dual Econ01ny: Tbe Dynal1lÎcs of American lndustry Structure (New York, 19(8), pp. 38-44. The establishment of the widespread
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use of the large integrated industrial enterprise may have increased the productivity
of the manufacturing sector. John W. J{endrick, Produetivity Trends in the United
States (Princeton, N.]., 1961), pp. 70-71, points to "a renlarkable acceleration in
manufacturing productivity in the 1920'S." He suggests several reasons for this
acceleration: the adoption of mass or "flow" production techniques, the spread of
the scientific management nl0vement, the expansion of college and graduate work
in business administration, the beginning of organized industrial research and development, and the increased average education of the labor force. Except for the
last, aIl these factors were an integral part of the modern industrial enterprise, the
institution which brought these activities' together by administering and coordinating the processes of production and distribution \vithin a single enterprise.
34. Navin, "soo Largest American Industrials in 19 1 7," pp. 369-38S.
3S. The four were Central Leather, American Linseed Oil, Pierce Oil, and Emerson-Brantingham, an agricultural implement firme
36. Navin, "soo Largest American Industrials in 19 17," pp. 36g-38S.
37. Lance Davis, "The Capital Markets and Industrial Concentration: The V.S.
and V.K., a Comparative Study," Eeonol11Îe History Review, 19:255-272 (August
1966). Nelson, Merger Movements, pp. 89-100, stresses that his (Nelson's) "findings provide positive though not decisive support for the theory that the developnlent of a large-scale capital market was necessary to support the merger movement" (p. 94). He adds: "However, in view of the earlier and inlportant role
played by railroad reorganizations in these changes in the capital market, industrial
mergers were probably the beneficiaries of the changes in the capital nlarket rather
than the cause of them" (p. 99).
38. Reese V. Jenkins, 1111ages and Enterprise: Teehnology and tbe A'I1zeriean
Photographie lndustry 1839-1925 (Baltimore, 1975), p. 184. Eastman summarized
the problem and the strategy in this manner in a memorandum written April 23,
1896: "1 have come to think that the maintenance of a lead in the apparatus trade
will depend greatly upon a rapid succession of changes and improvements, and with
that aim in view, 1 propose to organize the Experimental Department in the Canlera
Works and raise it to a high degree of efficiency. If we can get out improved
goods every year nobody will be able to follow us and compete with us. The only
way to compete with us will be to get out original goods the same as we do."
39. The historical sketches of these companies in Haynes, The Cbemieal C0111panies, describe the establishment of these departments. The study made at Johns
Hopkins by Leonard S. Reich on scientists with Ph.O.'s working in American
companies has additional information.
12. Middle Management: Function and Structure
I. Nannie Tilley, The Bright-Leaf Tobaeeo lndustry, 1860-1929 (Chapel Hill,
1948), pp. 303-306; Glenn Porter and Harold C. Livesay, Merebants and Manufacturers (Baltimore, 197 1), pp. 2°3- 2°4.
2. P. Glenn Porter, "Origins of the American Tobacco Company," Business
History Review, 43:65-70 (Spring 1969) oudines Duke's sales, purchasing, and
manufacturing procedures. Richard Tennant, The Ameriean Cigarette lndustry
(New Haven, 1950), pp. 19-25, has an excellent brief review on the formation of
the American Tobacco Company. Robert F. Durden, The Dukes of Durbanz,
1865-1929 (Durham, N.e., 1975) adds important details based on family papers.
Useful, tao, is Maurice Corina, Trust in Tobaeco (New York, 1975), chaps. 3-4,
6-8.
3. Porter and Livesay, Merehants and Manufacturers, pp. 2°3-2°4, 207-208; V.S.
Bureau of Corporations, Report of the C01nmissioner of Corporations, Report on
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Tobacco lndustry, Part 1 ... February 25, 1909 (Washington, 1909), pp. 256- 257
(hereafter cited as B. of C. Report on Tobaeco lndustry).
4, The first year that the company was listed at 111 Fifth Avenue was 1898.
Manual of Statistics 1899 (New York, 1899). Prior to that date the manuallisted
45 Broad\vay as American Tobacco's address.
5. For Cobb see Tilley, Brigbt-Leaf Tobacco lndustry, pp. 298-299; for Harris
see John B. Jenkins, laules B. Duke, Master Builder (New York, 1929), p. 163;
for W. W. Fuller, chief counsel, see Jenkins, Duke, pp. 163,165-168.
6. B. of C. Report on Tobacco 1ndustry, pp. 165, states that 1.22 billion cigarettes
,vere exported in that year and Report of the C011111lissions of Corporations on the
Tobaceo 11ldustry, Part Ill, Priees, Costs and Profits, Mareh 18, 1915 (Washington,
1915), p. 155, shows domestic output for 18g8 at 2,56 billion. See also Tennant,
Cigarette lndustry, pp. 40-41.
7. Mira Wilkins, The E'lJlergence of Multinational Enterprise (Cambridge,
Mass., 1970), pp. 91-92; B. of C. Report on Tobacco lndustry, l, 6g-70, 83-84, 88,
and chap. 8. Also B. W. E. Alford, W. D. & H. O. Wills and the Developuzent of
tbe V.K. Tobacco lndustry (London, 1973), pp. 217-220.
8. There is an excellent description of the company's Leaf Department in B.
of C. Report on Tobacco lndustry, l, 252-256. See also Livesay and Porter, Mercbants and Manufacturers, pp. 2°7-208.
9. Tennant, A1Jzerican Cigarette Industry, pp. 52-53. In April 1894, Wills, the
largest British Tobacco manufacturer, becanle concerned about American Tobacco
COlnpany's increasing power in the leaf market, but after an investigation George
Wills decided that "the American Tobacco Company was not in a position to dictate prices on its o,vn purchases of leaf." Alford, Wills, p. 25 I.
10. The purchasing organization was given the legal status of a corporation
under the name of the Anlsterdam Supply Company. Its activities are described
in B. of C. Report of Tobacco Industry l, 265-266, also 259. The Supply Company
charged a commission of 2 percent on aIl its purchases; after 1906 this was reduced
to 1 percent.
1 I. B. of C. Report on Tobacco lndustry, l, 256-258, outlines the organization
of the Sales Department. The quotation is from p. 257. Aiso Porter and Livesay,
Merchants and Manufacturers, pp. 205-210. For travelers working out of foreign
branch office see Alford, W iUs, p. 215.
12. B. of C. Report on Tobacco Industry, III, 17 I.
13. B. of C. Report on Tobacco Industry, 1,257.
14. Jenkins, Duke, pp. 168-169.
15. Jenkins, Duke, p. 169.
16. The data on costs came from B. of C. investigators who had "full and complete access to their [the company's] books and accounts including their cost
records." B. of C. Report on Tobacco lndustry, III, 32, and also xxv.
17. B. of C. Report on Tobacco Industry, III, 158. The quotation is from p. 160.
18. Carina, Trust in Tobacco, pp. 56-57; Tennant, Cigarette lndustry, pp. 33-34.
Tennant has an excellent summary of Duke's conquest of the industry, pp. 26-39,
and Durden, Dukes of Durha1Jl, chap. 4, has the best detailed account. For Cobb's
support see pp. 64-65'
19. Jenkins, Duke, p. 94. Sorne nonvoting preferred stock has been sold before
1895 by the industrialists forming the enterprise. Thomas R. Navin and Marion V.
Sears, "The Rise of a Market for Industrial Securities, 1887-1902," Business History
Review, 39: 13 1 (June 1955). At the time of the formation of American Tobacco
the new company was capitalized at $25 million, $15 million in common and $10
million in preferred. By 1895 $ 10 million more was issued ta use in Duke's conquest
of the industry.
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20. Jenkins, Duke, chap. 8; Durden, Dukes of Durham, pp. 66-70; and Mark o.
Hirsch, William C. Whitney, Modern Warwick (New York, 1948), pp. 544-550.
21. Details of the m~ve into Britain are given in Jenkins, Duke, chap. 10; Corina,
Trust in Tobacco, chaps. 5-6; and B. of C. Report on Tobacco Industry, l, chap. 8.
Alford, W iUs, pp. 255-277, tells the British side of the story. See also Wilkins,
E1Jlergence of Multinational Enterprise, pp. 92-93. Sherman G. Cochran "Big
Business in China: Sino-American Rivalry in the Tobacco Industry, 1890-1930,"
Ph.D. diss., Yale University, 1975, provides a carefully detailed account of the
coming of the cigarette trade and the growth of British-American Tobacco in
China.
22. Tennant, Cigarette Industry, p. 3 l, and B. of C. Report on Tobacco Industry,
l, chap. 23, II, 10. The largest share ofthe market which the Cigar Company was
able to obtain was 14.6 percent in 1903 (l, 420-423).
23. Jenkins, Duke, p. 90.
24. The most detailed analysis of the large packers and their role in the industry
in the late 1880s and 1890S is Mary Yeager Kujovich, "The Dynamics of Oligopoly
in the Meat Packing Industry: An Historical Analysis," Ph.D. diss., Johns Hopkins University, 1973, chap. 4.
25. Bureau of Corporations, Report of the C0l111llissioner of Corporations on tbe
Beet Jndllstry, March 3, 1905 (Washington, 19°5), pp. 65-70.
26. B. of C. Report on Beet Indllstry, p. 25. Arnlour was capitalized at $20.0
Inillion and the Armour Packing Conlpany at $7.5 million. Swift also had $5.0
million in bonds.
27. B. of C. Report on Beet Industry, p. xix. In 1903 Swift slaughtered 1.6 million
catde, 4.1 million hogs, and 2.3 million sheep, while Arlnour slaughtered 1.3 million
catde, 3.5 million hogs, and 1.5 million sheep. Morris killed .8 million cattle, 1.2
nlillion hogs, and .8 million sheep.
28. B. of C. Report on Beet Industry, p. 209.
29. Arthur Graydon, "The Second Generation of Business, II: Fronl One-Man
Powerto Organization," Systenl: Tbe Magazine of Business, 12:220 (Sept. 1907) has
useful comments on this chart.
30. B. of C. Report on Beef Industry, pp. 17-18.
31. B. of C. Report on Beet Industry, pp. 15-16. Report of the Federal Trade
C011111lission on the Meat-Packing Industry (Washington, 1919), III, 881f, has an
excellent description of the buying procedures.
32. [James P. Baughman], "Armour & CO., 1868-1914," Harvard Business School
case No. ICH I3G 231 (1966), p. 12. See also Kujovich, "The Meat Packing Industry," pp. 133- 134, 167-168,294-295.
33. B. of C. Report on Beef Industry, p. 21.
34. This and the following quotations are from B. of C. Report on Beef Industry,
pp. 2 °7-2 °935. B. of C. Report on Beet Industry, pp. 208, 251-253; also 160-167, 181-188.
36. B. of C. Report on Beet lndllstry, p. 253. The following quorarions are from
pp. 210 and 269.
37. B. of C. Report on Beef Industry, pp. 27°-27 1, 277- 278.
38. This is best depicted in the organization chart in Syste11l. See also B. of C.
Report on Beet Industry, pp. 21-24, 115-118.
39. Kujovich, "The Meat Packing Industry," p. 31o.
40. Baughmao, "Arnlonr & Co.," Harvard Business School case, p. 9. The packers did not go ioto leather making, but when the leather processors began to
consolidate, J. Ogden Armour helped to organize one of the leading combinations
in the Central Leather Company in order to protect its markets.
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41. As indicated on the organization chart in Grayden, "Second Generation,"
p.220.
4 2. B. of C. Report on Beef Industry, pp. 50-5 I. Louis F. Swift and Arthur van

Vilissingen, Jr., Yankee of the Yards: The Biography of Gustavus Franklin Swift
(New York, 1927),PP. 80-81.
43. Graydon, "Second Generation," p. 224.
44. Kujovieh, "The Meat Paeking Industry," p. 200, 216-237. Packers who sold
over their quota paid an "average" charge to the pool that went to those selling
less than their quotas.
45. Kujovich, "The Meat Packing Industry," chapt 5, tells the story of National
in detail, and (pp. 359-362) reviews the bringing of the suit against the packers in
April 1902.
46. Wilkins, Multinational Enterprise, pp. 189-19°; Kujovich "The Meat Paeking Industry," pp. 308-317.
47. Harold F. Williamson and others, The A7nerican Petroleum Industry: The
Age of Energy, 1899-195° (Evanston, Ill., 1963), pp. 235-24°, deseribes competition between the integrated firms in the oil industry before World War 1 with its
relianee on priee leadership, advertising, and service facilities.
48. The continuing story of Singer cornes from Wilkins, Multinational Enterprise, pp. 37-45; Andrew B. Jack, "ChanneIs of Distribution for an Innovation: The
Sewing Machine in America," Explorations in Entrepreneurial History, 9: 113-141
(February 1957); and Robert B. Davies, "Peacefully Working ta Conquer the
World: The Singer Manufacturing Company in Foreign Markets, 1854-1889,"
Business History Review, 43:299-346 (Autumn, 1969), or his book with same tide
but with dates, 1854-1920 (New York, 1976).
49. Davies, Singer in Foreign Markets, p. 59-65.
50. Wilkins, Multinational Enterprises, p. 44. The next quotation is Davies,
"Singer in Foreign Markets," p. 311 and the third is from the manuseript on which
Davies book was based, p. 130.
51. Carstensen shows that the failure of delivery on schedule \vas a major cause
for lost sales later when Singer began ta expand into the Russian market. Frederick
V. Carstenseo, "Ameriean Multinatibnals in Russia," Ph.D. diss., Yale University,
1976, p. 1 15.
52. Davies, Singer in Foreign Markets, p: 59. The full quotation is from Davies
manuscript, p. 130.
53. Davies, Singer in Foreign Markets, p. 77, and Wilkins, Multinational Enterprise, p. 44.
54. Quoted in Wilkins, Multinational Enterprise, p. 43.
55. Information on Singer for 1910 is from Lynn G. Wright, "A Study of the
Singer Agency Organization," Printers' Ink, 72: 3-7 (July 28, 1910).
56. Wilkins, Multinational Enterprise, p. 44; Davies, Singer in Foreign Markets,
pp. 110-114, 128-129.
57. Carstensen, "American MultinationaIs in Russia."
58. McCormick's sales organization is described in William T. Hutchinson, Cyrus
Hall McCorl1lÏck, Harvest, 1856-1884 (New York, 1935), pp. 704-718. Carstensen

has provided me with essential additional information.
59. U.S. Bureau of Corporations, International Harvester Company (Washington, D.C., 1913), p. 33 l, for traffic and pp. 278-280, 340-342, for credit and collections; hereafter cited as B. of C., H arvester Co.
60. Cyrus McCormick, The Century of the Reaper (New York, 193 1 ), pp. 9899; B. of C., Harvester Co., pp. 336-339. See p. 327 for 1902 figures.
61. An excellent description of the McCormiek sales force and the organization
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and operation of its central office is given in "Statements Made by Mr. Stanley
McCormick and Mr. Bendey to Mr. Perkins, ]uly 27, 1902, in New York City"
and "Statement Submitted to Bankers by McCormick Harvester Machine Co. in
1902," Exhibits 1 & II, B. of C., Harvester Co., pp. 327-342.
62. Hutchinson, McCor'l1zick, Harvest, chap. 15; Carstensen, "AInerican Multinationals In Russia," pp. 171-172. The McCormick's overseas marketing organization is succinctly described in the company's statenlent to bankers in 1902. B. of C.,
Harvester Co., pp. 333-342. By 1910 the company had twenty distributors in Latin
America, three in Africa, one in New Zealand, and twenty-one in Europe. As yet
they had none in Asia.
63. Hutchinson, McCormick, Harvest, pp. 698-7°°. In 1883 the purchasing office
"handled annually about fifteen thousand tons of iron and malleable castings,
eighteen miles of wrough-iron pipe, one hundred and thirty miles of chain, 241,000
yards of canvas, and 48,000 gallons of linseed-oil, turpentine, varnish, and lard oiL
Steel from Birminghanl and Sheffield, England, had been supplanted in favor by
the output of Pittsburgh mills, deemed to be of equal quality."
64, B. of C., Harvester Co., pp. 190-194. In 1902 Stanley McCornlick wrote
George W. Perkins that the company was at work "getting a more accurate systeol
of ascertaining the cost of manufacture" (p. 329)'
65. B. of C., Harvester Co., p. 67.
66. Navin and Sears, "The Market for Industrial Securities," p. 168, says that
Singer's holdings were held by the Clark family. Davies indicates that the Singer
family continued to control blocks of the company's stock.
67. B. of C., Harvester Co., p. g6, has the appraised value of the companies that
joined the 1902 merger. McCormick's value was estimated at $29.5 million, Deering
at $28.5 million, and the smaller companies just between $3.5 million to $9 million.
In 1902 McCormick estimated Massey-Harris' ~alue at $9.0 million (p. 331). Wood
(p. 491) appears to have been relatively small.
68. Helen M. Kramer, "Harvesters and High Finance: Fornlation of the International Harvester Company," Business History Review, 38: 283-3°1 (AutunlIl
1964); McCormick, Century of the Reaper, pp. 7()-73, for technological competition
and chap. 6 for market competition.
69. John R. Garraty, Right-Rand Man: The Life of George W. Perkins (New
York, 1957),PP' 127-128.
70. B. of C., H arvester Co., p. 238; Carstensen, "American Multinationals in
Russia," p. 238; Garraty, Perkins, pp. 143-148.
71. B. of C., Harvester Co., pp. 49-55, For Allis-Chalmers see Alfred D. Chandler,
Jr., Strategy and Structure (Cambridge, Mass., 1962 ), pp. 370-371.
72. Wilkins, Multinational Enterprise, pp. 102-103, 208, 212-213. Carstensen,
"American Multinational Enterprise in Russia," tells the International Harvester
story in adnlirable detail.
73. Harold C. Passer, The Electrical Manufacturers, 1875-1900 (Cambridge,
Mass., 1953), p. 26 3.
74. Wilkins, Multinational Enterprise, pp. 212-21 3.
13. Top Management: Function and Structure

Ralph W. Hidy and Muriel E. Hidy, Pioneering in Big Business, 1882-1911
York, 1955), pp. 40-5 1 , for the formation of the trust and constituent conlpanles.
2. Hidy and Hidy, Pioneering in Big Business, pp. 112-116, 144-153, 193-200;
Harold F. Williamson and Arnold P. Daum, The American Petroleum lndustry:
The Age of Illumination, 1859-1899 (Evanston, Ill., 1959), pp. 687-689,
I.
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3. Hidy and Hidy, Pioneering in Big Business, pp. 182-185.
4. The evolution of the committee system is described in Hidy and Hidy,
Pioneering in Big Business, pp. 5~68, 90, and Ralph W. Hidy, "Large Scale Organization: The Standard Oil Company (New Jersey)," Journal of EconOlnic History, 12:411-429 (FaU 1952), esp. pp. 416,419.
5. Hidy and Hidy, Pioneering in Big Business, pp. 68-75, 88,197.
6. Hidy and Hidy, Pioneering in Big Business, pp. 70, 191.
7. By the end of the 1880s two departments on barrels, case, cans, and other
packaging materials were combined under George H. Hopper.
8. Hidy and Hidy, Pioneering in Big Business, pp. 61-62.
9. This and following quotations are from Hidy and Hidy, Pioneering in Big
Business, pp. 62, 87-88.
10. Hidyand Hidy, Pioneering in Big Business, pp. 57-59,66-68,71-75.
1l'. Hidy and Hidy, Pioneering in Big Business, pp. 72-73.
12. Hidy and Hidy, Pioneering in Big Business, pp. 612-638, provide a good pieture of Standard's accounting practices to 191 I. The quotation is by that company's
comptroller (pp. 624-625).
13. Hidy and Hidy, Pioneering in Big Business, pp. 58, 72, on approval of salaries
and capital appropriations.
14. Fpr example, Hidy and Hidy, Pioneering in Big Business, pp. 195, 198. See also
Williamson and Daum, A1Jlerican Petroleuln lndustry, chap. 22.
15. Hidy and Hidy, Pioneering in Big Business, p. 229.
16. Hidy and Hidy, Pioneering in Big Business, pp. 26, 197, 228, 23 l, 316.
17. Hidy and Hidy, Pioneering in Big Business, pp. 218-232.
18. Hidy and Hidy, Pioneering in Big Business, pp. 324-325.
19· Hidy and Hidy, Pioneering in Big Business, pp. 329, 33 I.
20. Alfred D. Chandler, Jr., Strategy and Structure (Cambridge, Mass., 1962),
ehap. 4.
21. Hidy and Hidy, Pioneering in Big Business, pp. 314-322.
22. For the widespread use of the functionai holding company in Europe see
Bruce R. Scott, "The Industrial State: Old Myths and New Realities," Harvard
Business Review, 51: 133-149 (March-April 1973)'
23. Annuai reports, for American Cotton Oil Company, esp. those that were
dated Nov. 5, 1891, p. 16; Nov. 3, 1892, p. 17. The information on E. D. Adams
cornes from Who Was Who (New York, 1942).
24. Williams Haynes, American Chel1lÎcal Industry: Background and Beginnings,
l (New York, 1954), 196.
25. Annuai reports of the National Lead Company, particularly for 1894. UnfortunateIy, the annuai reports for National and then American Linseed have little
information about that company's organization and management.
26. Harold C. Passer, The Electrical Manufacturers, 1875-1900 (Cambridge,
Mass., 1953), pp. 28-29, 85-86, 101-102, 104, 322; Matthew Josephson, Edison
(New York, 1959), pp. 358, 383. Coolidge had been treasurer of the Amoskeag Mills
and president of the Atehison, Topeka, and Santa Fe. Allen Johnson, ed., Dictionary
of A111erican Biography (New York, 1946), IV, 395.
27. Passer, Electrical Manufacturers, chap. 9; H. G. Prout, A Life of George
Westinghouse (New York, 1922), pp. 275-276; Arthur S. Dewing, Corporate Pro11lotions and Reorganizations (Cambridge, Mass., 1914), pp. 167-175. The D.S.
Electricai Company, which Westinghouse purchased in 1889, had carly financial
support from the Equitable Life Insurance Company. Passer, Electrical Manufacturers, p. 147.
28. Passer, Electrical Manufacturers, pp. 85-86, 102-104, 219-22 l, 248-249, 321322 ; Forrest McDonald, InsuIl (Chicago, 1962 ), pp. 39-42.
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29· Josephson, Edison, p. 353.
30. Harold C. Passer, "Development of Large Scale Organization: ElectricaI
Manufacturing around 1900," Journal of Economic History, 12:37~381 (FaU
195 2 ); McDonald, Insu li, p. 42.
3 1. Passer, Electrical Manufacturers, pp. 26-31.
32. Passer, Electrical Manufacturers, pp. 52-57, 233.
33. Passer, "Large Scale Organization," p. 382.
34. Passer, Electrical Manufacturers, p. 325.
35· Josephson, Edison, pp. 362-366; McDonald, Insull, pp. 4~5 1.
36. The Annual Report for General Electric Company dated Jan. 31, 1894, pp.
8-9·
37. Passer, Electrical Manufacturers, pp. 322-324; "Large Scale Organization,"
pp. 382 , 383; and General Electric Annual Reports dated Jan. 3 l, 1895, 1896, and
1897. The Annuai Report of Jan. 3 l, 1900, indicates that the electrical and manufacturing department was separated into two autonomous departments during that
year, each still reporting to the vice president in charge of manufacturing. l am
greatly indebted to James Baughman for providing me with information on General Electric's organization and accounting procedures.
38. Kendall Birr, Pioneering in lndustrial Research: The Story of the General
Electric Research Laboratory (Washington, D.C., 1957), p. 31.
39. Passer, "Large Scale Organization," pp. 385-386; Passer, Electrical Manufacturers, pp. 323; and Annual Report, dated Jan. 31, 1894. For the additions of
later sales office see the Annual Reports for those years.
40. Mira Wilkins, The E1nergence of Multinational Enterprise (Cambridge,
Mass., 1970), pp. 95-96; John W. Hammond, Men and Volts: The Story of General
Electric (Philadelphia, 1941), pp. 57,69-76.
41. Passer, "Large Scale Organization," p. 386.
42. For the operation of the sales and manufacturing committees see Passer,
"Large Scale Organization," pp. 384-389, and for the research council see Birr,
Pioneering in Industrial Research, p. 69.
43. Birr, Pioneering in Industrial Reseqrch, pp. 68-69.
44. Passer indicates the raIe and makeup of its board and its executive committees
in Electrical Manufacturers, pp. 322-323, and "Large Scale Organization," pp. 38238 3.
45. Passer, "Large Scale Organization," p. 384.
46. [G.E.], Professional Management in General Electric (np., 1953), p. 55.
47. The company took over and further developed cost accounting procedures
initiated at Thomson-Houston. Passer, Electrical Manufacturers, p. 324.
48. General Electric's Annual Report, dated Jan. 3 l, 1896, p. 18. That report
states that by that year the "write-downs" were completed and the account did then
represent replacement value. The company continued to use this replacement
accouting system until at least W orld War l.
49. Birr, Pioneering in Industrial Research, pp. 31-33; John A. Miller, Workshop
of Engineers (Schenectady, 1919), pp. 1-20; [G.E.], Professional Management, p.
57. For publications bureau see Passer, "Large Scale Organization," p. 384.
50. Birr, Pioneering in Industrial Research, pp. 30-3 1.
51. D.S. Rubber Company's Annual Reports, dated April 17, 1894, pp. 4-7, May
2 l, 1895, pp. 4-5, May 25, 1896, pp. 3-8, and Glenn D. Babcock, History of the
United States Rubber Con1pany (Bloomington, Ind., 1966), chap. 2.
52. Babcock, U.S. Rubber, pp. 26, 38-39.
53. D.S. Rubber Company Annual Report, May 25, 1896, p. 8.
54. Babcock, U.S. Rubber, pp. 53-60, 67-70, 87-89, and U.S. Rubber Company's
annuai reports May 26, 1902, esp. pp. 5-8, and May 17, 1904, pp. 8-11.
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55. Babcock, U.S. Rubber, pp. 64-65.
56. U.S. Rubber Company Annual Report, April 17, 1894, p. 4.
57. Babcock, V.S. Rubber, pp. 128-129; U.S. Rubber Company Annuai Report,
May 17, 1904, p. 10.
58. Of the three outside directors, two, Elias C. Benedict and Anthony N. Brady,
were financiers but neither of them had been involved in railroad finance. V.S.
Rubber Company's Annual Reports list the directors and officers of the company
as well as the members of the executive committee. Information on Benedict and
Brady cornes from Who Was Who.
59. Babcock, V. S. Rubber, pp. 44-48, 73-75; V.S. Rubber Company Annual
Report, May 16, 191 l, pp. 8-10.
60. In 1911 D.S. Rubber formed the United States Tire Company, a wholly
owned subsidiary. Babcock, V.S. Rubber, p. 115. The organization chart for 1917
(see figure 10) indicates how the subsidiary fitted into the company's administrarive
arrangements.
61. Babcock, V.S. Rubber, pp. 133-135.
62. The infornlation on the merger that created the modern Du Pont Company
cornes altnost wholly fronl Alfred D. Chandler, Jr., and Stephen Salsbury, Pierre S.
du Pont and the Making of the Modern Corporation (New York, 197 1), chaps. 3-5.
That analysis was based on the Du Pont Company archives and the fulLcollection
of the papers of Pierre du Pont, Coleman du Pont and other Du Pont Company
executives at the Eleutherian Mills Historical Library, Greenville, Wilmington,
Del.
63. Chandler and Salsbury, P. S. du Pont, p. 62; Daniel Nelson, "Scientific Management, Systematic Management and Labor, 1880-1915," Business History Review,
48: 48411 (Winter 1974); and Michael Massouh, "Technological and Managerial
Innovation: The Johnson Company 1883-1898, Business History Review, 50:66-67
(Spring 1976).
64. Described in Chandler and Salsbury, P. S. du Pont, p. 93.
65. Quoted in Chandler and Salsbury, P. S. du Pont, p. 93.
66. The creation of the Operating and Sales Department is described in Chandler
and Salsbury, P. S. du Pont, pp. 137-141; also Chandler, Strategy and Structure, p.
59·
67. Ernest Dale and Charles Meloy, "Hamilton Macfarland Barksdale and the
Du Pont Contributions ta Systematic Management," Business History Review
36: 127-152. In 1911 Pierre and Coleman du Pont set up a series of functional committees made up largely of men on the executive committee ta help set policy for the
functional departments. This experiment was, however, short-lived. Chandler and
SaIsbury, P. S. du Pont, pp. 3°4-315.
68. Chandler and Salsbury, P. S. du Pont, pp. 141-142, and -chap. 9, esp. pp. 232233,23 8- 24°,244.
69. Tallman had \vorked at the Corliss Steam Engine Shops, Carnegie Steel, Yale
& Towne, and the Brown Hoisting Company. Chandler and Salsbury, P. S. du Pont,
p.64 1 •
70. The beginnings of the executive committee as described in Chandler and
Salsbury, P. S. du Pont, pp. 125-137.
7 I. Chandler and Salsbury, P. S. du Pont, pp. 142-143.
72. Chandler and Salsbury, P. S. du Pont, pp. 143-147.
73. Chandler and Salsbury, P. S. du Pont, p. 151-155, and in Thomas Johnson,
"Managerial Accounting in an Early lntegrated lndustrial: E. l. du Pont de Nemours
Powder Company, 19°3-1912," Business History Review, 49: 184-2°4 (Summer
1975). Johnson's excellent article places the accounting developments at Du Pont
in their larger setting. Michael Chatfield, History of Accounting Thought (Hins-
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daIe, III., 1974), chaps. 8, 12, 13, indicates the significance of the types of accounting
innovations nlade at Du Pont.
74. This and the following quotation are given in Johnson, "Managerial AccQunting," p. 188.
75. Chandler, Strategy and Structure, p. 67; Alfred P. Sloan, Jr., My Years
with General Motors (New York, 1964), pp. 140-148. The best exposition of the
Brown formula is in T. C. Davis, "How the Du Pont Organization Appraises Its
Performance," American Management Association, Financial Manage1nent Series,
no. 94, pp. 3-7 (1950).
76. Chandler and Salsbury, P. S. du Pont, pp. 132-133.
77. Chandler and Salsbury, P. S. du Pont, pp. 164-168, 2°3-2°4, 251-255.
78. Johnson "Management Accounting," p. 187.
79. Johnson, "Management Accounting," pp. 189-19°.
80. Chandler and Salsbury, P. S. du Pont, pp. 3°3-306,310-31 I.
81. Chandler, Strategy and Structure, pp. 73-75, 127; Chandler and Salsbury,
P. S. du Pont, pp. 470-471.
82. George S. Gibb and Evelyn H. Knowlton, History of Standard Oil Company
(New Jersey): The Resurgent Years 1911-1927 (New York, 1956), p. 38; Chandler
and Salsbury, P. S. du Pont, pp. 343, 357-358; and company annual reports for
General Electric and United States Rubber. The nine-man executive committee
appointed at Du Pont in 1919 incIuded only two members of the clan. Chandler,
Strategy and Structure, p. 73.
83. Chandler, Strategy and Structure, pp. 61,64-65, 1°5-106,294-297.
14. The Maturing of Modern Business Enterprise
1. l have devoted a volume ta one set of these developments, and that study,
Strategy and Structure, reviews only a small part of the story.
2. N. S. B. Gras and Henrietta M. Larson, Casebook in American Business History (New York 1939), pp. 630-64°.
'3. Boris Emmet and John E. Jeuck, Catalogues and Counters: A History of Sears,
Roebuck and Company (Chicago, 1950), pp. 198-215.
4. The responses of Ford and General Motors to the inventory crisis of 19201921 are outlined in Lawrence H. Seltzer, A Financial History of the A111erican
Automobile lndustry (New York, 1929), pp. 114-118, 197-202.
5. The reorganization at General Motors is told in detail in Alfred D. Chandler,
Jr., Strategy and Structure: Chapters in the History of the Industrial Enterprise
(Canlbridge, Mass., 1962), chap. 3; Alfred D. Chandler, Jr., and Stephen Salsbury,
Pierre S. du Pont and the Making of the Modern Corporation (New York 1971),
chaps. 19-21; and Alfred P. Sioan, Jr., My Years with General Motors (New
York, 1969), chaps. 3-8. Comparable problems and responses at Du Pont are given
in Chandler, Strategy and Structure, pp. 91-113; at Sears, Roebuck in Emmet and
Jeuck, Catalogues and Counters, pp. 201-202 and Chandler, Strategy and Structure,
pp. 231-232; at General Electric and Westinghouse, in Chandler, Strategy and
Structure, pp. 363-369.
6. Arthur Pound, The Turning Wheel (Garden City, N.Y., 1934), pp. 87, 364-

36 5.
7. Chandler and Salsbury, P. S. du Pont, pp. 3°3-315; Chandler, Strategy and
Structure, pp. 61, 64-65, 1°5-106. These two books review du Pont's experience.
Sloan, My Years with General Motors, pp. 27-29, recalls his experience.
8. P. S. du Pont to Officers, Directors, Heads of Departments, Dec. 29, 1920,
quoted in Chandler, Strategy and Structure, p. 140.
9. Chandler, Strategy and Structure, pp. 157-158. In late 1924 members of the

executive committee without an explicit executive title included Raskob and three
Fisher brothers who had recently come on the General Motors board as a result
of its purchase of the controlling shares of the Fisher Body Company in 1924.
Chandler and Salsbury, P. S. du Pont, pp. 576; Sloan, My Years with General
Motors, p. 16I. When Lawrence Fisher took over the Cadillac division he remained
a nlember of the executive conlmittee. On the other hand, the general manager of
Buick soon left the committee. See General Motors' organization chart dated
January 1925 and April 1927. Defense Exhibit G.M.2 and 3, United States v. E. 1.
du Pont de Ne1JIOUrS &- C01Jlpany, General Motors Corporation, et al., U.S. District
Court for the Northern District of Illinois, Eastern Division, Civil Action No. 49C1071 (1953). The personnel listed on the January chart was almost exactly the
same as for 1924.
10. Sloan, My Years with General Motors, chaps. -5, 7.
11. A comprehensive study of recent organizational changes within the operating
divisions of large industrial enterprises is E. Raymond Corey and Steven H. Star,
Organization Strategy:- A Marketing Approach (Boston 1971).
12. Michael Chatfield, A History of Accounting Tbougbt (Hinsdale, Ill., 1974),
pp. 125-126, 150-153; Michael Chatfield, ed., Conte1JlpOrary Studies in the Evolution of Accounting Thought (Belmont, Calif., 1968), chaps. 12, 15 16, aIl by
James Don Edwards, and chap. 15, by C. A. Moyer.
13. Chatfield, History of Accounting Thought, chap. 12; Chatfield, ed., Evolution
of Accounting Thought, chap. 17, by S. Paul Gardner.
14. Chatfield, History of Accounting Thought, p. 153.
15. J. E. Hagerty, "Experiences of an Early Marketing Teacher," Journal of
Marketing, 1: 20-27 (July 1936). Hugh E. Agnew, "The History of the American
Marketing Association," Journal of Marketing, 5: 374-379 (April 1941). 1 am indebted to Joseph d'Cruz for these citations.
16. Monte A. Calvert, The Mechanical Engineer in A111erica (Baltimore, 1967),
pp. 275-276; Daniel A. Wren, The Evolution of Manage1Jlent Thought (New
York, 197 2 ), p. 165.
17. Chandler, Strategy and Structure, pp. 421-422.
18. Melvin T. Copeland, And Mark an Era: The Story of the Harvard Business
Scbool (Boston, Mass., 1958), pp. 15-16.
19. The information for this paragraph cornes from Copeland, And Mark an
Era, pp. 21-26; Herbert Heaton, A Scholar in Action: Edwin F. Gay (Cambridge,
Mass., 1952), pp. 77-78; and the annual reports of the Dean of the Graduate School
of Business Administration to the President of the University which are available
in Baker Library, Harvard Business Sehool. Particularly useful are listings on pp.
115-117 of the report for the academie year 1910-191 I. The quotation at the end
of the paragraph is from Copeland, And Mark an Era, p. 43. For the development
of Paul Cherington's course in marketing see Hagerty, "An Early Marketing
Teacher," pp. 21-22.
20. Copeland, And Mark an Era, p. 43.
2I. Specific tasks carried out by Arthur D. Little, Inc., Frazier Torbet, and Day
& Zimmerman are indicated in Chandler, Strategy and Structure, pp. 121,240-243;
Chandler and Salsbury, P. S. du Pont, p. 514. George E. Frazer's autobiography,
First Forty Years (np, 1957) provides useful information on the beginnings of the
specialty of the management consultant.
22:- U ntil very recent years the Bell companies were organized into functional departments including accounting, directory, traffic, engineering, plant, conlmercial,
and sales. Only since the late 1960s were alternative structures experimented with.
See AT&T, Executive Department, Corporate Planning Studies Division, "Organization Issues: FaU Presidents' Conference," November 1973, pp. 34-39. By 1973,
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AT&T controlled aIl shares of aIl but seven of the twenty-two regional subsidiaries,
and in five of these seven it owned fronl 88 percent to 99 percent of the stock. In addition, it still owned and operated Western Electric and the Bell Telephone Laboratories. Annuai Report for 1973, p. 17. But in 1920 it sold aIl of Western Electric's
international activities to International Telephone and Telegraph. Mira Wilkins,
The Emergence of Multinational Enterprise (Cambridge, Mass., 1970), p. 50, and
Mira Wilkins, The Maturing of Multinational Enterprise (Cambridge, Mass.,
1974), p. 7 1.
23. Godfrey M. Lebher, Chain Stores in America, 1859-1962 (New York 1963),
chap. 4.
24. Emmet and Jeuck, Catalogues and Cou'flters, p. 345. For the decline in farm
income, ibid., p. 315. See also Jim Potter, The Anlerican Econonzy Between the
World Wars (New York, 1974), pp. 27-30, 32-33.
25. Emmet and Jeuck, Catalogues and Counters, pp. 5°3-520.
26. Emmet and Jeuck, Catalogues and Counters, pp. 656-659.
27. For example, in 1929, in order to diversify risks and inVeStillents, the fanlilies

controlling Filenes of Boston, Abraham & Straus of Brooklyn, New York, and
Lazarus of Columbus, Ohio, formed the Federated Deparrment Stores. No attempt
was nlade to put these into centralized control. There was no central purchasing
and, indeed, no overall central planning and evaluation unril after World War II.
Then Fred Lazarus recognized the value of using the multidivisional structure to
transfer the company into more of an operating nlanagerial enterprise with a
general office coordinating, evaluating, and planning the activities of the different
regional offices. These, in turn, began to grow fast through the building of branches.
Richard Hamermesh, "Federated Department Stores Inc.: A Historical Analysis of
Strategy and Structure from 1945 to 1960," unpublished seminar paper, Harvard
Business School, Fall 1973.
28. These developments are recorded in Morton Keller, The I.Jife Insurance
Enterprise, 1885-1910 (Cambridge, Mass., 1963), chaps. 1, 4-5. Foi" overseas
expansion and then contractions see Keller, ibid., chaps. 6 and 7; Wilkins, The
E111ergence of Multinational Enterprise, pp. 64-65, 1°3-1°7; and Wilkins The
Maturing of Multinational Enterprise, pp. 43-44. John A. Garraty, Right-Hand
Man; The Life of George W. Perkins (New York, 1957), chap. 3, describes in detail
the creation of the branch office system at New York Life; see chap. 4 for its
expansion ioto Europe.
29. The centralized functionally departmentalized structure of Equitable Life
is described in R. Carlyle Buley, The Equitable Life Assurance Society of tbe
United States, 1859-1964 (New York, 196 7), pp. 853- 857, 1250-1252, 1293-1295.
The structure was little changed throughout the twentieth century, even with what
was considered a major reorganization between 1953 and 1958.
30. Wilkins, The Maturing of Multinational Enterprise, p. 19. Herman E.
Krooss and Martin R. Blyn, A History of Financial Inter111ediaries (New York,
1971), pp. 159-160, 22g-230. V.S. Bureau of the Census, Historical Statistics of the
United States, Colonial Tintes to 1957 (Washington, D.C., 1957), p. 635, gives
higher figures for banks with branches: 119 in 1900; 1,281 in 1920; and 3,353 in 1929.
3 I. Alfred D. Chandler, Jr., "The Structure of American Industry in the Twentieth Century," Business History Review, 43: 255-297 (Autumn 1969), esp. table l,
prepared by P. Glenn Porter and Harold C. Livesay, pp. 283-29°, summarized on
pp. 25 8- 259.
32. Nester E. Terleckyj, assisted by Harriet J. Helper, Research and Develop11lent, lts Growing C01nposition (New York, 1963), quoted in Economie Conventration H earing before Subcom1nittee on Antitrust and Monopoly of the C011111lÏttee of the Judiciary, United States Senate, 89th Cong., Ist Sess. (Washington, 1965),
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part III, p. 1139. The pattern of investment has remained much the same for
expenditures, as weIl as personnel employed in research and development. The only
industries ta acquire heavy expenditures and personnel since the 1930S have been
the aircraft and missile and scientific instruments. National Science Foundation,
Researcband Develop1nent Industry, 1973 (Washington, 1975), table B-36, p. 51;
National Science Foundation, Science Indicators, 1974 (Washington, 1975), figures
4-5, p. 88.
33. Michael Gort, Diversification and Integration in A1nerican Industry (Princeton, 1962 ), pp. 42-45.
34. Chandler, Strategy and Structure, pp. 342-378. Table 2 by Porter and Livesay
in Chandler, "Structure of American Industry," pp. 290-298, illustrates the pattern
of diversification for about eighty of the nation's largest enterprises in 1909, 1919,
19 29, 1935, 1948, and 1960.
35. Chandler, Strategy and Structure, pp. 78-113.
36. This section follows closely the final pages of Alfred D. Chandler, Jr., "The
United States: The Evolution of Enterprise," Peter Mathias, ed., Call1bridge EconOl/zic History, vol. 7 (Cambridge, Eng., 1977).
37. ECOn011lic Report of tbe President: Trans111itted to t!Je Congress, February,
197 1 (Washington, 1971), p. 198.
38. Chandler, "Structure of American Industry," pp. 297-298.
39. A useful analysis of how one diversified enterprise has exploited the product
cycle by use of a sophisticated version of the multdivisional structure is William
C. Goggin, "How the Multidivisional Structure Works at Dow Corning," Harvard
Business Review, 52:55-56 (Jan.-Feb. 1974). Louis T. Wells, "A Product Life
Cycle for International Trade?" Journal of Marketing, 32: 1-6 (July 1968) suggests
how the concept of the life cycle can have strategie implications for multinational
enterprise.
40. Wilkins, Maturing of Multinational Enterprise, p. 330.
41. La\vrence E. Fouraker and John M. Stopford, "Organizational Structure
and Multinational Strategy," Adl1tinistrative Science Quarterly, 13: 110-113 (June
1968 ).
,
42. John M. Stopford and Louis T. Wells, Jr., Managing tbe Multinational Enterprise (New York, 1972), chap. 5.
43. Staff Report of the Federal Trade Commission, Econol1zic Report on Corporate Mergers (Washington, D.C., 1969), chap. 5. Most useful is Neil H. Jacoby,
"The Conglomerate Corporation," Tbe Center Magazine, 2:40-53 (July 1969).
44. Nornlan Berg, "Corporate Role in Diversified Companies," Harvard Business
Schooi Working Paper (HBS 71-2, BP2) provides an excellent comparison of the
structure of large diversified industrials and conglomerates.
45. Federal Trade Commission, Corporate Mergers, p. 176. The figures for the
share of the 200 largest in manufacturing and mining assets are, for 1947, 44.2 percent; in 1963, 55.3 percent; and 1968, 58.6 percent. Oliver F. Williamson, Corporate
Control and Business Behavior (Englewood Clïffs, N.J., 1970), pp. 6-8, provides
comparable figures for sales and employment.
Conclusion: The Manageriai Revolution in American Business
Edith T. Penrose, The Theory of the Growth of the Firm (New York, 1959),
chap·5.
2. George Stigler, "The Division of Labor Is Limited by the Extent of the
Market," Journal of Political Economy, 59: 185- 1 93 (June 1951).
3. Robert J. Larner, "Ownership and Control in the 200 Largest Non-Financial
Corporations, 1929 and 1963," American Econo1'nic Review, 56: 777-787 (Sept.
I.
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1966). Larner's later book, Managel1zent Control and the Large Corporation (New
York, 1970) expands his survey to cover almost aIl the 500 largest companies. There
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Development, chap. l, briefly reviews the British experience.

Index
Abraham & Straus, 226, 228
Accounting, 464; asset, 445-448, 450; at
Du Pont, 445-448; j ournals about, 464,
465; in machinery making industries, 404,
408; renewal, 111-115, 274,397,4°8,
43 l, 446; at Standard Oil, 258, 42 r;
training in, 465
Accounting, capital, 279; at Du Pont, 446;
at General Electric, 43 r; in metal-working
industries, 274; railroad, 109, 111-115,
117, 186; by wholesale jobbers, 223
Accounting, cost, 277, 278-279,464-465;
at Carnegie Company, 267-268; at
Du Pont, 445-446; at General Electric,
431; by meat packers, 396-397; in mechanical industries, 246-247; in metal\vorking industries, 246-247; railroad,
109, 115-120, 186,267; in tobacco industry, 386,412
Accounting, financial, 38-4°, 279,465; at
Du Pont, 446; at General Electric, 43 1;
railroad, 99, 100, 1°9-110, 117, 186; at
Springfield Armory, 74; in textile mills,
69-7 1, 110; at UoSo Rubber, 435; by
\vholesale jobbers, 222
Accounting Review, 465
Ackerman, William Ko, 165, 167
Acme (refiners), 419
Adams, Alvin, 127
Adams, Charles Francis, III, 139, 142, 149,
163, 167, 181
Adams, Edward Do, 425
Adams, Henry, 149
Adams Company, 127, 128
Addyston Pipe and Steel, 333,375
Administrative Management Association,
466

Administrative Manage'l11ent Magazine, 466
Advance-Rumely (agricultural machinery),
4°9
Advertising, 227-228, 235, 290-292,294,
298-299,335,465

Aetna Explosives Company, 355
Aetna (insurance companY),471
Agriculture, see Farms; Plantations;
individual crops
Air transport, 469-470, 479
Aitkeo, Hugh Co, 560n67
Albioo, Robert Go, 42, 516nl l, 517n13,
520°44 ,5 22n 78, 523°6, 548nl
Alford, Leon Po, 277, 465
Allen, Frederick Lewis, 541°33
Allied Chemical, 356,463,474-475
Allis-Chalmers Manufacturing Company,
35 8
Allocation, administrative, 186,421-422,
448-449,45°,460-461
Altman (Bo) & Company, 226
AIton RaiIroad, 172
Aluminum Company of America, 362363,475
American Accounting Association, 465
American Agricultural Chemical Company,
355
American Association of Industrial Management, 465-466
American Association of Public Accountants,464
American Association of University
Instructors in Accounting, 465
American Beet Sugar, 328
American Bell Telephone Company, 201202,3 10
American Biscuit and Manufacturing, 334
American Brake Shoe Company, 357
American Brass Company, 357
American Can Company, 296, 357, 376
American Car and Foundry Company, 359
American Catde Trust, 329
American Cereal Company, 294
American Chicle, 349
American Cotton Oil Trust, 326-3 27, 334,
349,375,398,4 25
American Economie Association, 13 1

5 88

J

A1nerican Engineer, 282
American Federation of Labor, 493-494
American Fur Company, 36-37, 52
American Historical Association, 13 1
American Ice Company, 349
American Institute of Accountants in the
United States of America, 464
American Institute of Mining and Metallurgical Engineers, 282
American Linseed ail Company, 327, 355,
36 7,4 22
American Locomotive Works, 359
American Machinist, 282,465
American Management Association, 466
American Metal Company, 362
American Petroleum, 419
American Political Science Association, 131
American Radiator Company, 358
American Railroad Journal, 97, 104, 109, 13 1
American Railway Master Mechanics Association, 130
American Rolling Mill, 361, 369
American Smelting and Refining Company,
362 ,369
American Snuff Company, 387
American Society of Mechanical Engineers
(ASME), 272, 277,282,465
American Society of Railroad Superintendents, 130
American Steamship Company, 153
American Steel & Wire, 361
American Stores, 234
American Sugar Refining (Trust and
Company), 328, 333, 334, 33 6, 349,
376,433
American Telephone & Telegraph Company (AT&T), 89, 189,202,2°4,469
American Ticket Brokers Association, 131
American Tobacco Company, 334, 376,3 81 39 1,4 14; management at, 390-391,411;
and meat packers, compared, 392, 393,
397,398,4°1,4°2; organization of, 29 1292,293, 385,412; and Supreme Court, 350,
389

American Train Dispatchers Association, '
13 1
American Union Telegraph Company, 199
American Window Glass Company, 354
American Woolen, 33 8, 347, 365
American Writing Paper Company, 354
Anlerican Zinc, Lead and Smelting Company, 362
Ames, Frederick L., 426-427
Ames Manufacturing Company, 77
Amos Tuck School of Administration and
Finance,467
Anaconda Copper Corporation, 362

Index
Anderson, John W., 274
Anglo-American Petroleum Company, 191,
32 5,4 19,4 2 3
Anglo-Swiss Condensed Milk Company,
295-296
Anheuser Busch (brewers), 301, 349
Apparel industry, 53-54, 62-63, 246
Appleby Twine Binder, 307
Appleton, Nathan, 71, 525n27
Apprentices, 17, 5 l, 53, 282
Arbuckle Brothers, 328
Armour, J. Ogden, 399,457
Armour, Philip D., 3°1,426,457
Armour & Company, 301, 327, 349, 381, 382,
39 1-4° 2,4 1 l, 457; organization of, 392,
398-399,4°2,412,454,463
Armour family, 414
Arnold, H. L., 465
Arnold Constable (retailer), 225
Artisans, 17,51-53,77
ASME, see American Society of MechanicaI
Engineers
Assembly Hnes, 280
Assets, 348; of chemical companies, 354; in
food industries, 349, 391-392; of machinery makers, 357, 358,408; in metal indus.tries, 60-61, 356, 360; of paper companies,
354; of petroleum refineries, 351,421; of
plantations, 65; of railroads, III, 153, 154;
of textile mills, 60; of tobacco companies,
387. See also Capital
Associated Merchants, 337
Associated ail Company, 350
Association of RaiIroad Telegraph Superintendents, 13 1
Associations, managerial, 130-13l, 133, 143,
282,464-466,468
Astor, John Jacob, 28, 36, 52
Atherton, Lewis E., 216, 5 17n2o, 552nl7
Atlantic & Pacific (A & P), 234,471
Atlantic & Pacifie Telegraph Company, 199
Atlantic Coast Line, 165, 173, 174, 191
Atlantjc Fruit and Sugar Company, 346
Atlantic, Gulf & West Indies Steamship
Lines, 191
Atlantic A1.onthly, 104
Atlantic and Great Western Railroad, 149
Atlantic Refining, 418, 419
Atlantic Snuff Company, 387
Atlas Portland Cement Company, 354
Atlas Powder Company, 355, 356
Atomic Energy Commission, 479
Auctions, 26
Automatic-line canning, 253, 295-296
Automobile industry, 280, 350, 358-359,45746 3,475
Averitt, Robert T., 5, 37 1
Awkwright, Richard, 57

Index
Ayer (N. w.) & Son, 228, 335
Babbit, B. T., 296, 299
Babcock, Glenn D., 578n5 l, 579n55
Babcock & Wilcox, 310, 358
Baker, George F., 199,202
Bald\vin Locomotive W orks, 359
Baltimore and Ohio (B. & O.) Railroad, 90;
and alliances, 125, 135, 137, 138; organization of, 99-101, 171, 181; and systembuilding, 136, 15 1, 156-157, 173, 174, 199
Bamberger family, 237
Banker's Magazine, 109
Bank notes, 29
Bank of North America, 30
Bank of the United States, 47,485; First, 30;
Second, 30-3 1,4 Z-43,49,90, 9 1
Banks, 15, 477; commercial, 29-3 l, 35, 41-4 2,
298,33 1,47 2; management of, 41-42,43,
47-48,49;merchant, 28- 29,3°, 35· See
a/so Financial institutions; Investment
hankers
Barber, Ohio Columbus, 292-293,414
Barger,IIarold, 224,554n46,555n64
Bariog Brothers, 29, 31
Barker, Jacob, 92
BarksdaIe, Hamilton, 439
Barlow and Company, 222
Barrett Company, 355, 356
Barry, William T., 196
Barsto\v, Frank Q., 424
Barth, Carl, 278, 467
Baughman, James P., 520n45, 52304, 526n38,
54805,563n24,574n32,578037
Baumol, William J., 5
Becker, William H., 55 2n22 , 553 n 33, 554"45,
566n 3
Bedford, A. Cotten, 424
Bedford, E. T., 336,422
Beecher, E. B., 292-293
Bee Line, 161, 182
Bell, Alexander Graham, 200
Bell, James S., 294-295
Bell telephone interests, 89, 200-202
Belmont (August) & Compaoy, 146, 165,
170, 18 3, 184, 33°,4 27
Bernis Brothers Bag Company, 354
Benson, Lee, 5, 537034,538nn37,45
Bergdorf Goodman (retailer), 226
BerIe, Adolph A., Jr., 5
Bessemer, Henry, 259
Best & Company, 226
Bethlehem Steel Corporation, 361, 362 , 369
Biddle, Nicholas, 3°,43,49
Biddle (Thomas) & Company, 29
Big Four Railroad, 161
Bills of lading, 128-129, 210,214
Bills of exchange, 22

Biscuit industry, 334-335, 349, 367
Black BaIl Line, 33
BIackstone, T. B., 162
Blackstone Canal, 34
Blackwell and Company, 290
Blatz (brewers), 301
Bliss, E. W., 313
Bloomingdale's, 226
Blue Line, 128
Blum, John M., 544n75
Board of Arbiters, 139
Board of trustees, Standard Oil, 420-424
Boards of directors, 10, 319,491-492; in
communications, 195, 198, 201-202; in
financial enterprises, 10,41,42,43; in
managerial enterprises, 424, 430-433,443444,448,451-453; in textiles, 68, 70-71;
in tobacco, 387; in transportation, 123,
145-:146, 15 l, 156-157, 15 8, 170, 181- 187
passIm, 194
Boards of trade, 123, 211
Boards of U nder\vriters, 42
Bolton, Ogden & Company, 29, 36
Bonds: railroad, 92, 155, 184; steamship, 192
Bonsack, James, 249-25°,290-291,382, 388
Bon\vit Teller, 226
Bookkeeping, double-entry, 36, 38-39, 62;
factory, 69-7 1,74-75, 110; in financial
institutions, 4 l, 42; plantation, 65-66;
transportation, 44,96, 109; of wholesalers,
222. See also Accounting
Boorman, James, 25
Boorstin, Daniel, 564028, 565051
Booth Fisheries, 349
Borden Condensed Milk Company, 253, 295,
296,349
Borden family, 414
Boston & Albany Railroad, 158, 161, 166, 182
Boston & Maine Railroad, 166, 170
Boston & Worcester Railroad, 96, 11l, 166
Boston Board of Trade, 123
Boston Fruit Company, 313
Boston, Hoosac Tunnel and Western RaiIroad, 158, 166
Boston Manufacturing Company, 58-59,
65,7 1
Boston Railroad, 141
Boston Rubber Shoe Company, 434, 435
Bostwick, Jabez A., 166
Bowen, McNamee & Company, 226
Bradley, Albert, 196
Bradley, Phineas, 196
Bradstreet Agency, 22 1 -222
Brady, Anthony N., 388
Brewers,256-257,258,301,302'349,40I
Brice, Calvin, 147, 161, 165, 183
Bridge, James H., 267, 268
Brief, Richard P., 534n57

Index
British-American Tobacco Company,
388-3 89
Brokers, commodity, 23, 213-214
Brown, D. S., 296
Brown, Donaldson, 446, 462 , 466
Brown and Almy, 58
Brown & Sharpe, 77, 27 1
Brown (Alexander) & Sons, 36
Brown Brother & Company, 36
Brown family (Baltimore), 28, 29, 31,
36,43
Brown family (Providence), 28, 58
Browns and Bowen, 36
Brown, Shipley & Company, 36
Bruchey, Stuart, 16, 39, 5 15n2 , 5 17n16,
52In 57,5 27"49
Buckner, Edmund G., 443
Budgets: capital, 186,448,449,45°; operating, 186,449
Buick Motor Company, 459,462
Building, see Construction
Bulletin (American Iron and Steel Institute) , 269
Bullock's, 226
Burch, Phillip J., 584n 3
Bureau of Corporations, 385, 386, 392, 393,
396,397,4°8
Burlington and Missouri Railroad, 158159, 162
Burlington RaiIroad, 107, 135, 176, 182, 184;
and federations, 136, 172; grain elevators
of, 210-211; under Hill, 173, 174; and
Perkins, 162, 17C}-18o; system-building by,
149, 15 8- 159, 162
Burnham, James, 515n5
Burroughs, William S., 313
Burroughs Adding Machine Company,
35 8,4 14
Busch, Adolphus, 3°1
Busch family, 414
Buses, 46c}-47 °
Bushnell, Thomas C., 424
Bush Terminal Company, 337
Business H istory Review, 346
Butler, Ralph S., 468
Butler, W. H., 387
Buyers: retail, 228, 229, %3 l, 234-235;
\vholesale, 219-220
Cable, Ransom R., 158, 162, 167
Calhoun, Daniel H., 522n83, 536n2 1
California Packing, 349
Callioan market, 92
Calumet & Recla, 362
Calvert, Monte A., 559n61, 560n67, 561n83,
581nl6
Cambria Iron Works, 259, 2.60
Camden Consolidated, 418

Cammann and Whitehouse, 91
Campbell, Joseph, 295
Campbell Soup Company, 2.53, 295, 296, 198
Canada Southern Railroad, 158, 161, 182
Canals, 24, 32, 35; construction of 34, 45,
90; management of, 35,43,44-47,49, 12 5;
and railroads, 83-87
CandIer, Asa, 313
Candier family, 414
Canning industries, 253,295-296,298,349
Capital, 373; at Du Pont, 448; incorporation
for, 59; market for, 91-93, 147,298, 330,
33 1-33 2, 374, 388,4 26 ; mass production,
293, 298, 373; for mergers, 330-333, 373374, 388, 4 26 ; metal-making, 266; railroad,
90-9 2, III, 151, 167, 171, 172, 182-183, 186,
187, 2°4-2°5, 33 2; in refinery industry, 323,
330; steamship, 192; for textile mills, 90.
See also Assets; Bonds; Stock
Capitalism: commercial, 16,37; entrepreneurial,9' 1°,49 1,493,499; financial,9,
10, 187,491,492,493,499; managerial, l,
10, 1 l, 16, 187,491-493,497,498
Car accountant office, 128, 129
Car Accountants Association, 13 1
Carnation Milk Company, 296
Carnegie, Andrew, 259, 262, 266-269, 273,
274,280,3 61 ,373,3 86
Carnegie Company, 267, 3 14, 361
Carson, Pirie, Scott & Company, 218, 226
Carstensen, Frederick V., 564n33, 575n5 l,
57 6n62
Cartels, see Federations
Case Institute, 282
Case (J. 1.) Threshing Company, Inc., 307,
35 8,409
Cashier, bank, 3°,41,43
Cement industries, 354
Centralization, administrative: in mechanical industries, 243, 248; in mergers, 315,
334,338,358,372,383,409,416,417,434,
439; on raiIroads, 184-185, 186
Central Leather, 347, 365
Central Pacific RaiIroad, 159, 163
Central RaiIroad of Georgia, 165, 191
Central Railroad of New Jersey, 141, 157,
160, 173
Central Refining, 418
Chain stores, 209, 224,233-235,237,47047 1 ,477
Cbapters of Erie (H. and C. F. Adams), 149
Chase, Andrew J., 299
Chattanooga Powder, 443
Cheape, Charles N., 548nlo, 549nl2
Chemicals industries, 354-35 6, 375,438-45°,
474-475
Cherington, Paul T., 468
Chesapeake and Ohio Canal, 46-47

Index
Chesapeake & Ohio (C & 0) RaiIroad, 166,
17 l, 173, 174, 19 1
Chess-Carley company, 419
Chewing gum, 313, 349, 367, 390
Chicago & AIton RaiIroad, 162
Chicago & Northwestern Railroad, 135, 136,
149, 159, 161, 162- 16 3, 174, 182
Chicago Board of Trade, 211
Chicago, Burlington & Quincy Railroad, see
Burlington Railroad
Chicago, Milwaukee & St. Paul Railroad,
135, 162, 17 2
Chicago, Rock Island, and Pacific Railroad,
see Rock Island Railroad
ChiIe Copper, 362
Chouteau, Merle & Standford, 24
Church, Alexander H., 277, 278,465
Cigar business, 388, 389-390
Cigarettes, 249-25°, 290-292, 35°,382-391
Cincinnati and Marietta Railroad, 135,
156, 157
Cincinnati, Hamilton & Dayton Railroad, 172
Civil Aeronautics Board, 469
Civil War, 213, 21 7,259, 290
Claflin, H. B., 337
Claflin (H. B.) and Company, 218
Clark, Charles P., 166, 167
Clark,~dvvard,303-304, 3°6,4°3-4°5
Clark,~. W., 146, 165, 170
Clark, Horace F., 150, 157
Clark, John G., 210,5 17n12, 518n2 l, 551nl
Clark, Thomas D., 55 2n16, 553n30
Clark, Victor S., 523n2 , 556n2, 566114,
567n23, 568n26
Clarke, James C., 165, 167
Clark (Edvvard) far.lily, 408, 414
Clayton & Company, 214
Cleveland & Pittsburgh RaiIroad, 149, 150,
15;-15 6
Cleveland, Cincinnati, Chicago & St. Louis
Railroad, 16 l, 182
Clockmaking, 55-56
Clyde, William P., 165, 183
Coal, 13,485; anthracite, 52,60,76,77, ,153,
244-245,259; mining of, 17,52, 153; railroad Învestment in, 153, 154, 157
Coase, Richard, 515n3
Cobb, John B., 383
Coca-Cola Company, 313,349,390
Cochran, Thomas C., 523n93, 532n19,
537 n2 7,539 nl , 542n37,546n95,547nl03,
557021,563024
Coffee, 215
Coffin, Charles A., 427-4 29,43 l, 43 2, 45 2
Cole, Arthur H., 516nlo, 525n33
Cole (G. & D.) Company, 247-248
Colgate & Company, 296, 299

[ 59 1
Collins, Edward A., 190
Collins Axe Factory, 271
Colorado & Southern Railroad, 172
Colorado Association, 140
Colorado Iron and Fuel Company, 422
Colt, Samuel P., 434,438
Colt firearms, 77, 3 14
Columbia University, 132
Commercial Advertiser, The, 40
COl1zmercial and Financial Chronicle, 109
Commercial and Maritime Register, 40
Commercial Cable Company, 199
Commercial Gazette, 40
Commissioners, canal, 45-46, 90
Committee for Industrial Organization, 494
Committees, 45 2-453; at Du Pont, 443-444,
448; at General Electric, 429-43 1; at/
General Motors, 461-462; at National
Lead, 425; at Standard ail Trust, 41<)-420,
423,4 29,430-43 1
Commodity dealers, 2°9-215,236-237,3°6,
457,485
Common carriers, 15, 32,43,44-45,81-82
Communications, see Postal system; Teleg~~ph system; Telephone system; TeleVISIon

Communities of interest, railroad, 173-175,
187
Competition: in communications, 19<)-200,
2°3; in mass market, 237, 29 2, 298-299,
3 11 -3 12 ; among mergers, 301, 325-3 29, 334,
335, 4 10-4 1l, 4 13; in transportation, 86,
88, 123, 134-144 passim, 161, 170-175, 186,
187,19°-191,469-47°
Computing-Tahulating-Recording Company, 3 13, 35 8
Conglomerates, 480-482
Congress (V.S.): and banks, 30; and employment, 477,496; and postal system, 195,
196, 197,233; and railroads, 144, 175; and
Springfield Armory, 73. See also Sherman
Antitrust Act
Conoable, Frank, 443
Connecticut Mutual (insurance), 471
Constitution (V.S.), 13, 328
Construction, 50, 52, 53, 242; of canals, 34,
45, 90; of railroads, 82-83, 88, 9Q-i)2, 93,
III, 147- 148; urhan, 53,93-94
Consultants, management, 468
Continental Can Company, 296, 357
Continental ail, 325,419
Continental Tobacco Company, 387, 388
Contiouous-process production, 257, 287,
289,297- 298, 33 8, 353; in food industries,
250-253,293-296,349,412; in photographie
industry, 296-297; in refineries, 253-257,
320; in tobacco industry, 249-25°, 290293,3 83-3 84,39°,4 12

59 2

]

Contractors: construction, 45, 52-53, 93~4;
inside,27 1,274-275,277
Contracts: consignment, 211; futures, 211212, 21 4
Cooke, Jay, 155
Cooke, Morris, 467, 468
Coolidge, T. Jefferson, 426-427
Cooperation: among meat packers, 400;
among railroads, 123-126, 128-129, 13013 1, 133, 134- 144, 148, 15 8, 159, 170, 17 1172; among telegraph companies, 197,200.
See also Federations; Mergers
Coordination, administrative, 7, 1l, 315, 347,
381,488,489-490; at American Tobacco,
386, 390,411; of communications, 189,
196-197~ 2°3,485; at Du Pont, 453; in
entrepreneurial enterprises, 381,4°2,411413,453-454; in machinery making industries, 31 l, 4°4,41 1,429; in managerial
enterprises, 453,463,483,486; vs. market
coordination, 8, 1l, 130, 143, 208, 364,453,
483; in mass marketing, 209, 21 5, 236, 365,
485; in mass production, 224, 239, 240-244,
28 3, 364; in meat packing industry, 392,
393, 396,4 11 ; of railroads, 94, 130, 13 2, 143,
147, 188,485; at Second Bank of U.S., 31;
at Standard Oil, 325,418,419-420,45°,
454; of steamships, 189, 192; of traction
systems, 189, 193
Coordination, market, 48; vs. administrative
coordination, 8, 1l, 130, 143, 208, 364,453,
483

Copper industry, 52, 362
Cordage industry, 329-33°
Cornell, Alonzo, 198
Cornell, Ezra, 197
Cornell University, 282
Corning, Erastus, 146
Corning Glass, 375
Corn Products Company, 336,433
Corn Products Refining Company, 336, 338,
349,375
Corporations, 9, 28, 36-37,41,48; multinational, 288- 289, 3 12 , 349, 368-369,480 ;
textile mills as, 59-60, 68; transportation,
32, 34,43, 90, 147, 176. See also Holding
companies
Corps of Engineers (U.S.), 95
Correspondents, merchant, 37-38
Coster, Charles H., 428,431
Costs, 39, 244; advertising, 292, 386; of canal
construction, 90; distribution, 40, 212,
214, 221, 227; at Du Pont, 445; fixed, 134,
143, 257; at General Electric, 43°,43 143 2; information, 7,4°,48; of meat packers, 396-397; in mechanical industries, 249,
250,253, 278;merger, 330;overhead, 246,
273,4°8,421,445; of packet boats, 43-44;

Index
on plantations, 66; prime, 246, 257-258,
268,273, 386,396-397,4°8,421; of railroad
construction, 43, 90, 111; of railroad
investments, 153, 155, 156; of railroad
operation, 98, 101, 104, 110, I I I , 116117,122- 12 3,134, 143;refinery,256,25725 8, 324, 421 ; selling, 386, 4°8, 421; standard, 430; of steamshipping, 43, 190; in steel
industry, 267-268; in textile industry, 7 l,
247; in tobacco industry, 386-387; transactions, 7, 40, 214
Cotton, 19-23, 68, 71; cotton seed oil, 326327, 349, 367; marketing of, 20-23, 27, 33,
2°9-210, 213-214. See alro Textile industry
Counting house, 37
Cracking process, 254
Crane Company, 314,357
Credit, 21-22, 29, 71, 212, 221-222, 227, 290
Cropper, Benson & Company, 29
Crowder, Clough & Company, 29
Crowell, Henry P., 293-294, 295
Crown Cork and Seal, 313,314
Crowther family, 414
Crucible Steel of America, 361 , 369
Cuban-American Sugar Company, 329
Cudahy Brothers, 301, 391, 392, 393,400
Cudahy Packing Company, 301, 349
Cunard, Samuel, 189-19°
Daems,JIerman, 584n7
Daily Advertiser, 40
Danville Railroad, 165
Dartmouth College, 467
Daum, Arnold, 255-256
David, Paul, 520n 51, 556n6
Davies, Robert B., 563n28 , 5650 46, 575048,
576066
Davis, Lance E., 5, 373, 527n 56
Day, Charles, 467
Day & Zimmerman, 468
Dealers, see Commodity dealers
Decentralization, in railroad organization,
175- 1 77, 185
DeCoppet and Company, 91
Deere (John) & Company, 307, 358,4°9
Deering (William) & Company, 307,
408-409
Deering family, 414
De Launay, Islin and Clark, 91
Del Monte, 349
Demand, consumer, 12,208,238,253,477,
495-496
Denver & Rio Grande RaiIroad, 174
Departments, 208; at Du Pont, 444, 449; at
Eastman Kodak, 374-375; in machinery
making industries, 375,4°6,4°9,410,42943°,431-432; in meat packing companies,
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397, 399; at Midvale Steel, 274, 276; in railroads, 105, 107, 129-13°,179, 185;atrefineries, 419-42 1,425; research, 3 1 l, 374375,4°9,410,425,43°,432,435-438,449,
474,476; in traction systems, 193- 194;
at U.S. Rubber, 435-438; of wholesalers,
221; at Yale and Towne Lock Company,278
Department stores, 209,224,225-229
Depreciation: at American Tobacco, 386;
in machinery making industries, 274, 279,
4°8,432; in mechanical industries, 70, 246,
257-258; railroad, 111-112, 115; at Standard Oil, 421
Depressions, economic, 1°5,496
De Rham and Moore, 91
de Roover, Raymond, 526n39
Deutsch-Amerikanische Petroleum Gesellschaft, 419
Deutsche Bank of.Berlin, 427
Devereaux, James H., 157
Devoe refinery, 418
Diamond Match Company, 250, 292-293,
35°,4 14
Dick (A. B.) & Company, 313, 358
Diemer, Hugo, 468
Dillon, Sidney, 141, 147, 166
Distillers Corporation, 328
Distillers-Securities Corporation, 328, 336,
33 8,349
Distribution, see Factors, plantation; Jobbers; Mass marketers; Merchants; Shipping Hnes
Diversification, 473-474, 479,481
Dodd, S. C. T., 323
Dodge, Greenville M., 163
Doering, Otto, 232
Dogget's Directory for New York City in
1846,26
Dominion Telegraph, 199
Domino sugar, 329
Dorrance family, 295,414
Douglass, Elisha P., 550n23
Dow Chemical Company, 356
Do\vs, David, 158
Dows (David) and Company, 213
Drake, Edwin L., 254
Drake, Lauren J., 424
Drew, Daniel, 92, 105, 147, 149
Drexel, Anthony, 155
Drexel & Company, 170
DrexeJ, Morgan & Company, 155, 158, 4 26
Dual Econol1zy (Robert Averitt), 371
Duke, Benjamin, 387
Duke, James Buchanan, 280, 294, 381,426;
and Bonsack machine, 250, 2C)O-29 l, 382;
expansion by, 387-388, 389,400,4°1,414,
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422; organization by, 29 1- 292, 382-3 83,
385,3 86
Dun, R. G., 221-222
Dun & Bradstreet, 222
Duncan, Sherman, 91
Dunham, Russell, 445, 446
du Pont, Alfred, 439
du Pont, Coleman, 43 8-439, 44 2, 443, 449,
453,461
du Pont, Eugene, 439
du Pont, Irénée, 448-449
du Pont, Pierre: and Du Pont Company,
43 8-439,444-445,446,448,449,45 2,453;
and General Motors, 45cr460, 461-462
Du Pont Company, 260, 355, 35 6
Du Pont de Nemours (E.I.) Powder CompanY,375,376,416-417,438-450,452,453,
457-459,463,473,474-475
Durant, William C., 459, 460, 461
Durden, Robert F., 572n2
Eastern Dynamite Company, 439
Eastern Railroad, 166
Eastern Trunk Line Association, 138-139,
142, 158, 160, 17 1- 172, 300, 333
Eastman, George, 250, 296-297,374
Eastman family, 414
Eastman Kodak Company, 297, 298, 350,
374-375
East Tennessee Railroad, 165
Ecker, Thomas T., 200
Economists, 4, 5
Edgar Thomson (E. T.) Works,25cr269
Edison, Thomas A., 200, 426, 427, 428
Edison General Electric, 30g-3 10,427
Eichner, Alfred S., 539n2 , 557n19, 566n6,
568n2 9
Electricity, 192-193, 204, 207, 350; industry
in, 3°9-310, 35 8, 375,426-433,475. See also
General Electric
Electric Storage Battery Company, 358, 375
Electronics revolution, 477-479
Elevators, grain, 210-211, 212, 295
EH Hart & Company, 24
Elkins, William 1., 194
Elkins Act, 174
Emerson, Harrington, 277,465,467,468
Emerson Brantingham Company, 307
Emmet, Boris, 23 l, 555n65, 580n3, 582n24
Empire Transportation Company, 127-128,
153, 156
Employment Act, 477, 496
Emporium, 226
Energy: animal, 14, 35,47,49,5°,62,81, 192,
194; anthracite coal, 60, 61, 76, 77, 244245; electric, 19 2- 193, 204, 207, 350;
human, 14, 50; for mass production, 242243;stearn,35-3 6,54,60,61,75,77,81,86,
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189- 190, 192-193,207, 210, 254; vvater, 50,
5 1,55, 56, 57, 59,61-62,75; vvind, 14, 35,49,
50,61-62
Engerman, Stanley L., 64, 5 26n47, 527n48,
52 9n 75

Engineering and Mining Journal, 269
Engineering Magazine, 178, 182
Engineering News, 177,281,465,466

Engineers: in accounting, 464-465; factory,
282,439;railroad,95,13 2
Enterprises, 490; entrepreneurial, 4-5, 9, 269,

411,413-414,415,452,455,499 (see also
Entrepreneurs) ; financial, see Financial
institutions; managerial, 10, 189, 192, 203,

415-418,451-454,457,459,482-493 (see
also Multiunit enterprises); single-unit, 3,
7,8,9, 14, 36-37,50 ,53,67, 348,485
Entrepreneurs, 5 1,54, 298, 373, 381 ,4 14,
4c)o-493; in apparel industries, 54, 63; in
brevving industries, 301, 3°2,414; in food
industries, 301, 302, 381-3 81, 389,414; in
machinery making industries, 31 1,381382 ,4 14; in mass marketing, 237-238,471;
railroad, 146; steamship, 190, 194; in textile
industries, 59, 63; traction system, 194.
See also Carnegie, Andrew; Duke, James
Buchanan
Equitable insurance company, 471
Erie Canal, 24, 34, 45-46
Erie Railroad, 98, 104, 127, 162, 173, 174; and
alliances, 125, 137, 13 8; costs of, 90, 17 1;
organization of, 101, 105; and speculators,
120,14 1,149,150- 15 1,160,17°
E. T. Works, see Edgar Thompson Works
Europe: administrative training in, 205; and
cotton trade, 20; in electrical industries,
4 27; enterprises in, 325,498,499-500; and
fur trade, 52; investors in U.S. from, 29,
3 1,9 1; and petroleum industry, 325,419;
and tobacco industrY,388-389; U.S. investorsin, 325,369,419,480
European Common l\1arket, 48o
European Economie Community, 500
Evans, Oliver, 55, 250
Exchanges: eommodity, 110, 111, 213-115;
merchants', 16,37,4°,48, 211; stock,
9 2 ,3 88
Explosives industries, 260, 355, 356, 375, 376,
4 16-4 17,43 8-45°,475
Express companies, 127-128, 129, 153,
156,210
Factories, 51,77, 244-286,490; assets of, 6061; energy in, 61-62, 244-245; flour, 55,
25O- 253,293- 295;andjobbers,77,22o211; machine making, 3°2-312; lumber,
55; management of, 67-75,248, 266,17 1,
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273, 275-278, 281-282; metal-making, 240,
243, 245, 25 8- 269; metal-vvorking, 51,64,
7 2-77, 269-272, 485; and retailers, 23 1;
textile, 51, 52, 57-60 ,64,67-72, 77,
247,485
Factors, plantation, 21-24,66,213,217
Fair, The, 226
Fairbanks (E. & T.), 307-308, 358
Fairbanks Morse & Company, 358
Fairbanks, N. K., 296
Fares, traction system, 194. See also Priees;
Rates
F argo, William C., 127
Farms: family, 17,23,51,67,242; machinery
for, 50, 3°5-3°7,3°8, 375,381,382,4°2-4°3,
4°6-4 10 ; marketing for, 2°9-115. See also
Plantations
Farnum, Henry, 93
Farrell (James V.) and Company, 218
Fast-freight lines, see Express companies
Federal Reserve Board, 472, 495
Federal Sugar Company, 328
Federal Trade Commission, 35 2,495
Federations, 7-8, 315,316-319, 375; in
Europe, 499; meat packing, 400; raiIroad,
12 3- 12 4, 137- 143, 148, 15 8, 159, 17 1- 172,
175; steamship, 192. See also Mergers
Field, Marshall, 218,219-220, 223
Field, Leiter and Company, 217
Fie!d (Marshall) & Company, 217-232 passIm, 407
Filene, Ed\vard A., 229
Filene family, 237
Finance: of cotton trade, 22-23; by general
merchant, 18; of grain trade, 24; innovations in, 154-155; specialization in, 28-3 2;
for transportation, 34, 90. See also Accounting; Assets; Bonds; Capital;
Costs; Stock
Financial institutions, 9-10,30,41,471-472.
See also Banks; Insurance companies
Financiers, see Boards of directors; Investment bankers; Investors; Speculators
Fink, Albert, 116-117, 120, 138-148 passim,
15 8, 165, 167, 17 2
Firearms industry, 51, 64, 72-75, 27 1, 308, 314
Firestone Tire & Rubber Company, 353
First National Bank, 202
First National Stores, 234
Fish, Stuyvesant, 184
Fish, W. C., 467
Fishlow, Albert, 13 2- 133, 143,237,516012,
536n22,S56n1
Fisk Rubber Company, 353
Fiske, Jim, 9 2 ,147, 149, 150
Fitch, Charles H., 270
Fitch & Company, 29
Fitchburg Railroad, 166

Index
Flagg, Azariah C., 46
Flagler, Henry M., 32 l, 422, 424
Fleishmann Company (yeast), 390
Flint, Charles R., 333
Florida and Western Railroad, 165
Flourindustry, 55, 250, 293-295, 349
Fogel, Robert William, 64, 526~7, 529n 75,
53 1n8
Folger, Henry C., 424
Food industries, 215,313, 348-35°,477; biscuit, 334-335, 349, 367; canning, 253, 295296, 298, 349; corn products, 335-33 6, 33 8,
349,375,433;fiour, 55,25°,293-295,349;
fruit, 19 1,3 13, 346,349,4°1; meat, 295,
299-3°1,3°2,327,329,334,349,367,3914° 2,457; oatmeal, 293-294, 334, 335, 349;
sugar,25 6,3 28, 329,336,349
Forbes, John Murray, 158, 159, 162,201
Forbes, William H., 201-202
Forbes family, 28, 146, 195
Ford, Henry, 280,359,457
Forecasts, 450; at Du Pont, 449; at General
Motors, 460-46 l, 462; and mass marketing,
238; and raiIroads, 186
Forest Oil, 419
Ft. Wayne Railroad, 155
Franklin Simon, 226
Franz, Joe B., 562nl7
Frazer & Torbet, 468
Fritz, John, 266, 282
Fulton, Robert, 33
Fur trading, 52
Futures contracts, 211-212, 214
Gain-sharing plans, 275, 277
Galbraith, John Kenneth, 5
Galena and Chicago Union Railroad, 210
Gallatin, Albert, 5 l, 58
Gallman, Robert E., 520n51, 527n48
Galton, Douglas, 104
GambIe family, 414
Gantt, Henry, 277,278
Garner, S. Paul, 559n60, 561n80
Garrett, John Work, 138, 156-157, 167, 199
Garrett, Robert W., 151
Garrett (Robert) and Sons, 156
Garvey, Leander, 131
Gary, Elbert, 409
Gates, Frederick T., 327
Gates, John W., 333
Gay, Edwin F.,467
Geddes, Peter, 158,159
General Baggage Agents Association, 131
General Chemical Company, 355, 356, 375
General Electrie Company, 309, 358, 416417,426-433,442-443,45°,475; board of
directors at, 430-43 1,43 2-433,45 1-45 2;

management at, 41 l, 426, 428, 430, 43 1,43 2433,45°,461 ,463; research at, 375,410
General Motors Corporation, 359,454,457463,466,468,475
General Rubber Company, 434
Georgia Railroad, 105, 135, 173
Georgia Southern Railroad, 135
Gibb, George S., 525n2 7, 527n55, 570n8,
580n82
Gibbons v. Ogden, 34
Gilbreth, Frank, 466
Ginette Safety Razor Company, 356-357
Gilman, George F., 234
Ginlbel, Adam, 226
Gimbel family, 237
Gimbel's, 226
Gintner, Lewis, 387
Girard, Stephen, 28
Glass industries, 354
Glucose Refining Company, 336
Goelet, Robert, 184
Going, C. H., 467,468
Gold Medal Flour, 295
Gold mining, 52-53
Goodrich, Carter, 53 Inl4
Goodrich (B. F.) Company, 353, 367, 375
Goodyear Tire & Rubber Company, 353
Gort, Michael, 474
Gosage (Charles) and Company, 218
Gould, Jay: in communications, 195, IC)9200, 2°3; in railroads, 92, 135-136, 140-142,
148- 15 l, 156-164, 166, 174, 181, 183
Government (federal) : employment by,
477,495-496; regulation by, 174-175, 200,
494-495; spending by, 205,496-497. See
a/so Congress; Supreme Court (V.S.)
Grace Lines, 192
Grain, 24,55,20g-113,250,293-295, 349
Grand Trunk of Canada, 138, 300
Grand Union Company, 234
Grange, 230
Gras, N. S. B., 52 In68
Grasselli Chemical Company, 354
Great American Tea Comhpany, 233-234
Great Atlantic and Pacifie Tea Company,234
Great Northern Railroad, 173, 174, 333
Great Western Dispatch, 127, 128
Great Western Sugar, 329
Great Western Tea Company, 234
Green, Norwin, 197, 198
Greene Cananea, 362
Green Line, 128
Gregory, Frances W., 525n27, 527n57,
52 9n69
Griffin, Eugene, 431
Grinnell family, 28
Griswold, John N. A., 146
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Griswold family, 28
Grocery trade, 233-234,471
Grodinsky, Julius, 167, 537 n 33, 539n 3,
54 1028, 542035,543n56,549n23
Grover & Baker, 3°3,4°5
Gulf Oil Company, 35°,4°2
Gunpowder Trade Association, 439
Guns, see Firearms industry
Habakkuk, H. J., 523nl
Hale (HamIin) and Company, 218
Halsey, Frederick W., 275, 282
Hamilton, Alexander, 30
Hammond, George H., 301, 391,4°0
Hancock (John) insurance company, 471
Hanev, Lewis D., 468
Hann1bal and St. Joseph Railroad, 159, 162
Harbison-Walker Refractories, 354
H arden, William F., 127
Harkness, Charles W., 424
Harkness, Steven V., 321
Harlem Railroad, 182
Harlow, Alvin F., 537n27, 541n28, 546n101,
550n26
Harriman, Edward C., 173-174, 183
Harriman, Edward H., 184
Harris, William R., 383
Hartford, George Huntingtoo, 234
Hanford, George L., 234
Hartford, John A., 234
Hanford family, 237
Harvard University, 132; Busioess School,
46 7-468
Haskell, Harry, 439
Haskell, J. Amory, 439, 443, 461
Haupt, Herman, 95, 105, 126
Havemeyer, Henry O., 328-3 29, 335
Haynes, Williams, 557020, 56 3020, 57°017,
57 2n 39,57702 4
Hays, Samuel, 5
Hazard, Blanche, 54
Hazard explosives, 439
Hearn (John A.) and Sons, 226
Hedges, James B., 28, 519"32, 525n22
Hedging, 212, 214
Heinz, Henry John, 295
Heinz (H. J.) and Company, 253, 295,
296,349
Heinz family, 414
Helvetia Milk Condensing Compaoy,
295-296
IIeory Bendel, 226
Hepburo Act, 174, 175
Hercules Powder Company, 355, 356,
474-475
Hibbard, Spencer and Bartlett, 218
Hidy, Muriel E.: Pioneerillg in Big Business,

557023,56605,56708,569049,57601,
577n4; on Standard Oil, 420, 4 23
Hidy, Ralph W., 518n23, S7007. See a/so
Hidy, l\1uriel
Higginson, Henry L., 426-427
Hill, James J., 164, 165, 167, 173, 174, 18 3
Historians, 4-S, 4C)O-49 1
Hobbie, Selah R., 196
Holding compaoies, 3 15, 319-3 20 , 330-334,
348, 375, 463; cotton oil, 4 2S; in Europe,
499, soo; meat packing, 400; petroleum,
4 23,4 24; railroad, 155, 173-174; rubber,
433-434
Holley, Alexander Lyman, 2S«)-262, 266, 282
Hood, Bonbright & Company, 218,225
Horizontal combination, 3IS, 316,3 21,3 28329,334,335-33 6
Ho\ve, Elias, 303
Hower, Ralph M., 228, 554n49, 563n19,
569n47
Howland family, 28
Hoyt (Jesse) and Company, 213
Huart, Garlock and Company, 222
Hudson, J. L., 226
Hudson River Steamboat Association, 44
Hughett, Marvin, 162-163, 167
Hunt, Alfred, 25
Hunter, Louis C., 43, 520047, 522n 79, 524n1 9,
53 1n 1 2, 53 5n12
Huntingtoo, Collis P., 163, 164, 166, 167, 173
Hussey, Obed, 305
Hutchins, John G. B., 1<)0, 523n6, 54801
Hutchinson, William T., 5640 36, 575058,
57606 3
Hutzler family, 237
H utzler's, 226
IHinois Central Railroad, 90, 135, 165, 172,
174, 184, 210
Imperial Oil Company of Canada, 423
Imperial Tobacco Company, 388-389
Imports, 19,25, 26-27
Indiana Central Railroad, 149, 150, 156
Industrial Commission, 229
Industrial Managenlent, 466
Industrial revolution, 19
Industries, see Factories; Production; individual industries
Information, business: external, 39-40, 12 l,
21 9; internaI, 101, 1°3-1°4, 109, 110, 120,
223- See also Accounting; Forecasts; JournaIs; Statistics
Infrastructure, modern, 188, 189, 205,
207, 28 5
Ingersoll-Rand Company, 313, 358
Ingersoll Sergeant Drill, 313
loman, John, 165
loman, William, 190
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Innovations, organizational, 48, 80; in capital
market, 92; by Du Pont, 45°,457; in food
industry, 393; by machinery makers, 41 l,
450,457-458; in mass marketing, 23 6, 253;
in mass production, 240-242, 244, 253, 269,
27°,272-273,278-279,281; in railroads, 87,
88,99,1°9,115-121,128-129, 133, 143, 154156, 176, 179; by Standard Oil, 450; in
textile mills, 67-68; in traction companies,
194; by V.S. Rubber, 450
Innovations, technological, 240-244, 499; in
agriculture, 67; in capital market, 92; in
communications, 195; electronic, 477-479;
in grain mills, 250, 293-294; in machinery
making industries, 374-375,4°8,4°9; in
mechanical industries, 242-243, 249, 25 l,
253,289; in metal-making industries, 240,
266, 269; in metal-working industries, 7678,24°, 243-244,270-271, 27g-280; inpetroleum industry, 322; in railroads, 82-87,
130, 143; in textile industries, 67, 72, 247.
See also Research, industrial
Installment selling, 309
Insull, Samuel, 427, 428
Insurance companies, 15, 3 1-3-2, 35,4 2,
47 1-47 2
Integration, see Vertical integration
Interchangeable parts, 56, 75-77,4 12
International Agricultural Chemical Corporation, 355
International and Great N orthern Railroad, 160
International Business Machines, 313, 358
International Harvester Company, 358,
375,4°9,4 12
International Mercantile Marine Company,
19 2,337
International Navigation Company, 153
International Nickel Company, 362 , 369
International Ocean Telegraph Company, 199
International Smokeless Powder and Chemical Company, 443
Interstate Commerce Act, 130, 144, 17 1
Interstate Commerce Commission, 172,
174, 186
Investment bankers: accountants with, 464;
and communications systems, 195, 202;
and mergers, 33°,4°0,416,425,426-427;
and railroads, 9 1, 94, 146 , 155, 165, 170,
171-176, 183-187; and traction systems,
194; and utilities, 204
Investors: communications systems, 158,
195, 198- 199, 201-202; conglomerates as,
4 81-482 ; European, 29,3 1,91; multinational corporations as, 369,480; railroad,
9 1, I I l, 135, 145- 148, 15 1- 157, 15 8, 159,

16 3, 170- 173, 175, 181- 184, 187, 267;
tobacco, 388; utilities, 204
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Iowa Pool, 136, 140, 159
Iron: and anthracite coal, 76, 245,259; manufacturing of, 5~57, 60, 76,245,3 60-3 62 ;
plantations, 17, 52, 57,60, 259
Iron Age, 269
1vorydale, 296
Ivory soap, 250, 296
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Japan, enterprises in, 498,499,500
Jenkins, Reese V., 374, 56 3n22 , 565n 47,
57 2D 38
Jeremy, David J., 55 6n 5
Jervis, John B., 95
Jeuck, John E., 23 1, 555 n6 5, 580n3, 582n24
Jewel Tea Company, 234
Jobbers, wholesale, 25-27, 56,59,77; in mass
marketing,209,215-224,236-237,291,293,
294,298,299,306,385,485
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Johnson, H. Thomas, 528n64, 55 6n4, 579n73,
58on 74
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Johnson, William, 22
Johnson Company, 310,438
Joint Executive Committee (railroads), 139,
140, 14 1, 142
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Jones, William, 267, 268, 26<), 282
Jones & Laughlin Steel, 367
Jones Brothers Tea Company, 234
Jordan Marsh (retailer), 226
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Journal of Accountancy, 464
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Keller, Morton, 5, S82ll28
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Kendall, Amos, 196, 197
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544 n68
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575"44
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Labor, 2°4-2°5,476-477,495-496; agricultural, 50,51,64-65; for canal-building, 45;
factorY,5 0, 51, 53,57,58-59,61,68,z57,
259; for railroad-building, 93; unions,
493-494
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Lee family, 28
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183,4 2 7
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Lehigh Portland Cement Company, 354
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Lorillard (P.) Company, 350
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4°6-4°9,4 11
McCrory, John G., 234
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246, 248, 249-25°, 290-29 l, 292; in metalworking industries, 243-244, 271, 279, 280;
in refineries, 259-268
Mackay, John W., 199
McKenzie, George Ross, 304, 306, 403-405
McKesson & Robbins, 218
McKinsey, James 00,468
McLane, Louis, 60, 99

Index
McLane Report, 60-62
McLeod, A. A., 166
Macy, Rowland, 215
Macy~,115,117,228,219,132,237

Magnum, 1., 126
MaIl, see Postal system
Mail-order houses, 209, 12 4, 230-233,47°
Mallory, Henry, 191
Mallory Lines, 191, 192
Management, 12, 315,491; of banks, 41-42,
43,47-48,49; of canals, 35,43,44-47,49,
125; of common carriers, 44-45; of communications, 195, 1(}6, 197, 200, 101-202,
2°3,486; of conglomerates, 482; at Du
Pont, 449-45°,451, 45 2, 457,463,473; of
insurance companies, 42; lower, 3, 107,
411 ; in machinery making industries, 4034°5,4°8,411,426,428,430-433,45°,457,
459,461-463; of mass marketers, 219-22 l,
237-238,387; of mass production, 258,
266-267,271,273,275-278,281-282,486;
in meat packing industries, 392, 393, 399,
4 11 ; in mechanical industries, 67-72, 148;
in metal industries, 72-75, 258, 266-267,
271,273,275-278,281-282; and ownership,
9-10,41,87,237-238,331,413-414,415416,451-452,491-492; plantation, 17,6467, 105; professionalization of, 130-133,
143, 282, 456,464-468; scientific, 275- 276,
412,430,465-466,467; at Standard ail,
4 20-4 23;steamship, 190, 19 2, 194; in
tobacco industry, 386, 390-391,411; of
traction systems, 193-194; at U.S. Rubber,
434,435
Management,rniddle, 3-4,7, 377, 379, 381 382,411-414,454,464; in communications,
196, 197, 2°3,486 ; at Du Pont, 457; and
labor unions, 493; in machinery making
industries, 4°7,411,43°,432-433,457; in
mass marketing, 237-238,387; in meat
packing, 393, 4 11 ; and product development, 473; railroad, 87,98, 1°5, 107, 120,
122,123-124,13°,143-144,145,185,486;
at Standard ail, 422 ; steamship, 190, 194;
in tobacco industry, 386, 390,411
Management,railroad,79,80,87,94-96, 107109, 120, 122,486; at Baltimore & Ohio,
9'}-IOI; and alliances, 12 3- 12 4, 129-133,
143-144, 148; and McCallum, 98, 101-105;
and system-building, 145- 148, 15 l, 156,
162, 163, 167-17°, 173, 175- 187, 188, 189;
and Thomson, 105-106; at Western, C)699,100

Managernent,top'3-4,7,377,4 14,4 15-4 18 ,
450-454,455,456,464,481; in communications, 197, 2°3; at Du Pont, 449-45°,451,
452,457; at General Motors, 461 , 462-463;
in machinery making industries, 408, 430,

431,432-433,457; in mass marketing, 137238, 387; in meat packing industry, 399;
and ownership, 491-492; and product
development, 473; raiIroad, 98, 107, 120,
122,123-124,145-147,151,173,177,180,
183, 185-187; steamship, 190; in tobacco
industry, 390-391; at U.S. Rubber, 434-435
Management and Administration, 466
Management consultants, 468
Managerial hierarchies, 1-3,7-9, 1l, 194; in
mass marketing, 236,486; in mergers, 37137 2, 39O,39 2,405,486 ;railroad, 87, 107,
167, 186, 194,486; at Western Union,
189,486
Mandel Brothers, 226
Manhattan Trust, 202
Manitoba Railroad, 164-165
Manny, John H., 305
Manufacturing, see Factories; Production
Marble Dry Goods Palace, 125
Marble House, 225
Marcy, William L., 46
Marietta & Cincinnati Railroad, 135, 156, 157
Marketing, see Factors, plantation; Jobbers;
Mass marketers; Sales
Marris, Robin L., 5
Martin, Albro, 167, 539n50, 544n71
Mason, Edward S., 5
Mason & Lawrence, 71
Massachusetts Institute of Technology
(M.LT.), 13 2, 282, 374,431,434,439,451
Massachusetts Railroad Commission, 111
Mass marketers, 2°7,20<),235-239,24°,376,
485-488 ; as chain stores, 209, 224, 233-235,
237,47°-471,477; as commodity dealers,
209-21 5, 236-237,3°6,457,485; as depanment stores, 2°9,224, 225-229; as jobbers,
20<),215-224,236-237,291,293,294,299,
306, 385,485; as mail-order houses, 209,
230-233; mass producers as, 215, 213-224,
239,285-314,324-325,353-354,364,376,
487-488 ; and recession, 456-457; after
World War l,470
Mass production, 2°7, 240- 244, 499; and
labor, 493-494; management of, 258,26626 7, 271,273,275-278, 281-282,486;with
mass marketing, 115, 223-224, 239, 285-314,
324-3 25,353-354, 364,376,487-488;in
mechanical industries, 249-253; in metai
industries, 258-272; in refining industries,
253-258; and textile mills, 72. See also
Continuous-process production; Mergers
Mass transit, see Traction systems
Master Car Builders Association, 130, 131
Match industry, 250, 292-293,35°,414
Matson Lines, 192
Matthiessen, C. F., 336
Matthiessen brothers, 336
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Max\\tell Motor Company, 359
Means, Gardiner C., 5
Meat packers, 295, 299-3°1,3°2,329,334,
367. See also Armour & Company
Mechanical industries, 242- 243, 248, 249-253
Mechanics Magazine, 97
Megacorps, raiIroads, 147, 154, 167, 175, 176,
185, See also System-building, railroad
Mercantile Advertiser, The, 40
Mercantile Agency, 221-222
Merchants: in banking, 28-29, 30, 35; and
canals, 35; commerc~al, 15, 17-18, 2 l, 27,
28, 48, 2 ~ 3; commission, 20-2 l, 23-24, 30,
37-38,48,56,71,215,216. See also Jobbers;
Mass marketers
Merchants Dispatch, 127, 128
Merchants Exchange of St. Louis, 21 1
Mergenthaler Linotype Company, 313, 358
Mergers,286,3 15-3 16,3 19-344,345'347'349,
367, 37 1, 379,4 14; capital for, 330, 373-374,
400, 425; in chemicals, 355; in chewing
gum, 313, 349; in cordage, 329-33°; in
firebrick, 354; in food industries, 294, 334336,338, 349,400; in machinery niaking,
33 8, 359,4°9,4 26-433; in metals, 296, 314,
357, 362 ; of refineries, 320- 329, 334, 33 6,
349, 353,4 18-4 26 ; in rubber, 353,433-43 8;
telegraph, 200,487; in textiles, 337-338; in
tobacco, 292, 387, 388,414; top management in, 415, 416-417,45°; traction company, 194,2°4, See also Federations;
Holding companies; System-building,
raiIroad; Trusts
Merrill, Shelburne S., 162, 167
M etallurgical Review, 260
Metal-making industries, 25, 56, 256, 259363,475; and coal, 76, 245,259; iron, 56-57,
60,76,245,259,360; mass production in,
240,243, 245, 25 8- 269, 314; steel, 153, 154,
157,25~269,360

MetaI-working industries, 56, 356-357; and
coal, 76, 245; firearms, 51, 64, 72-77, 27 l,
308, 314; mass production ip, 240, 243-244,
258,26~272,314;mergersin,433

Metcalfe, Henry, 27 2- 274
Metropolitan insurance company, 471
Metropolitan Street Railway Company, 194
Meyer and Stucken, 91
Michigan Central RaiIroad, 90, 106, 13.5, 138,
157-158, 161, 182, 199,210
Michigan Southern Railroad, 90, 106,
135, 150
Middlemen, see Brokers; Commodity dealers; Factors; Jobbers; Merchants; Storekeepers
Middlesex Canal, 34
Midgley, John W., 140
Midland Oil, 419

Midvale Steel Company, 274, 279, 362
Military Academy, U.S., 95
Military establishment: employment by,
204; and railroads, 95, 205; and Springfield
ArmorY,5 1,7 2-75
Miller, Lewis, 305
Miller, Roswell, 162, 167
Mills, 55, See also Factories
Mins, Darius 0.,428
Mills, J. K., 71,72
A1ining, 17,52-53,57,60,153,242,259,362
Missouri, Kansas & Texas Railroad, 160
Missouri Pacific Railroad, 160, 170, 172, 174
Moelin (brewers), 301
Moffet, James A., 424
Moline Plow Company, 307, 358,409
MonopoIies, 3 12 , 364, 367; in communications, 202, 2°3; Diamond Match, 293;
natural, 204; and Sherman Act, 375;
Singer, 374, 405; steamboat, 34
Monsanto (chemical company), 356,
474-475
Montgomery, James, 69, 105
Moore, James H., ,173, 183,333
Moore, William H., 173, 174, 183, 293, 333
Morgan, J. Pierpont: and communications
systems, 195; and General Electric, 428,
43 1; and railroads, 155-161 passim, 166,
17 1- 174, 181-186 passim; and steamships,
191-192; and V.S. Steel, 361
Morgan (J. P.) & Company, 146, 165, 170,
17 1 ,173,202,4°9,4 27,459
Morgan, Junius S., 156
Morgenthau, Ifenry, 496
Morris, Nelson, 3°1
Morris, Ray, 533 n 47, 547nl07, 548nl 15
Morris, Stuart, 536n19
Morris & Company, 301 , 329, 349, 39 1, 392,
393,400
Morse, Charles W., 191
Morse, Samuel F. B., 197
Morton, Alvah C., 93
Morton, Bliss (investment bankers), 165
Mott, Charles S., 466
Mountoue Iron Works, 259
Moxham, Arthur, 438, 439-44 2,444
Multinational corporations, 288-289, 312,
349,368-369,480
'
Multiunit enterprises, 1-12, 207-208, 289,
376-378,455-456,485,498; in communications, 79, 80, 81, 188, 189, 197; in Europe,
500; in mergers, 315,418,45°; and organization, 81; political protest against, 497;
and technology, 49, 81; in transportation,
79,80,81,120,133- 1 34,188
Mutual insurance company, 4i
National Acme Company, 357

Index
National Aeronautics and Space Administration, 47g-480
National Aniline & Chemical Company,
355,35 6
National Association of Cost Accountants, 465
National Association of General Passenger
and Ticket Agents, 130-13 1
National Banking Act, 472
National Bell Company, 201
National Biscuit Company, 334-335,349
National Butchers' Protective Association, 3°°
National Carbon, 355, 375
National Cash Register Company, 308, 313,
35 8,4°6,4 14
National Cordage Association, 32 g-33 0 , 334
National Enamel & Stamping Company, 357
National Lead (Trust and Company), 327,
334,355,3 67,375,4 25-4 26
National Linseed (Trust and Company),
32 7,3 67
National Packing Company, 391,4°0-4°1
National Railroad Agents Association, 131
National Refiners Association, 321
National Starch, 334, 33 6
National Steel Company, 362
National Transit Company, 323,418,420
National Wall Paper Company, 334, 336
Navin, Thomas R., 346, 566n 5, 568n37,
569nl,57onI6,572n34,573nI9,576n66
Nelson, Daniel, 560n66, 561n 75, 579n63
Nelson, Ralph L., 33 2, 568n42, 57 0n9, 572n37
Nestle milk company, 295
Neu, Irene 0.,53501
Nevins, Allan, 557n18, 561n82, 566n 5, 567n8
New Albany & Salem Railroad, 135
Newell, John, 160, 167, 183
New Haven Railroad, 166, 174,191
New Jersey Zinc Company, 355
Newspapers,4°
New York Air Brake Company, 359
New York and New England Railroad,
160, 166
New York Biscuit, 334
New York, Chicago and St. Louis Railroad, 161
New York Central RaiIroad, <)0,99, 101, 166,
173; and cooperation, 12 5, 12 7, 137, 13 8;
and Gould, 141, 148-149; organization of,
107, 181-182; and the Vanderbilts, 148149, 157, 15 8, 161, 181
New York City: auctions in, 26; capital
market in, 91--93; distributing network in,
71, 217, 225-226; and railroad rates, 142
New York Glucose Company, 336
New York Life insurance company, 471
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Ne\v York, New Haven & Hartford Railroad, 166
N e\v York Produce Exchange, 21 1
Ne\v York, Providence & Boston Railroad, 166
Ne\v York Stock Exchange, 92, 388
New York University, 467
Nickel Plate Railroad, 161, 182
Nieman-Marcus, 226
Niles-Bement-Pond Company, 358
Nobel family, 325
Norfolk & Western Railroad, 165-166, 173
North, Douglass C., 5, 35
North A1Jzerican Advertiser, 40
Northern Pacific Railroad, 163, 165, 171,
173- 174, 333
Northern Securities Company, 173-174,333,
375,4°°
North German Lloyd Steamship Company, 157
North Penn Oil, 419
Northwestern Mutual insurance companY,47 1
Norton, Edwin, 253, 296
Norton, O. W., 253
Norton Company, 310
Nusbaum, Aaron E., 230
Oatmeal,293- 294,334,335,349
Oelrich & Lurman, 29
Office machine industry, 277-278,3°7-308,
313, 35 8,4 14
Ogden family, 36
Ogden, Ferguson & Company, 36
Ogden's Ltd., 388-389
Ohio & Mississippi Railroad, 157
Ohio canal system, 24, 45, 46, 86
Ohio Central Railroad, 156
Ohio Oil, 419
Ohio Supreme Court, 423
ail: cottonseed, 326-3 27, 349, 367; linseed,
327, 355, 367,4 22 ,4 25. See also Petroleum
industry
Old Colony Railroad, 166
Old Colony Trust of Boston, 202
Oligopolies, 299, 364, 367-368,413,479,489;
air transport, 46g-470; in machinery making, 312; in meat packing, 301, 391; in
petroleum, 353; railroad, 170; and Sherman Act, 375-376; sugar, 329
Oliver family, 16, 39
Operating ratio, 110, 184, 268
Operation, 208; of communications systems,
189; of mass marketers, 22, 228, 231-232,
23 8, 304-305; of railroads, 98, 101, 104, 110,
III, 116-117, 122-126, 182-184,2°4; of
steamships, 188-189, 190; of traction sys-
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Operation-continued
tems, 189, 193. See also Coordination,
administrative; Management
Ordnance Department (U.S.), 73,95
Oregon Railway and Navigation Company,
16 3, 165
Oregon Short Line, 163
Organization: of communication systems,
189, 196-198, 202,485; of factories, 67-68,
73-75,240-242,244, 246, 270, 27 2- 275;lineand-staff, 99, 106-107, 185, 193, 198, 278; of
machinery makers, 3°2-3 12 , 313-314,4°24°5,412-413,460; and management consultants, 468; of mass marketers, 219-236
passinl, 291-314 passim, 364; of meat
packers, 39 2, 398-399,4°2,412-413,454,
463; in mergers, 4 17, 428-4 29, 434-438,449,
453-454,460-46 3; of railroads, 87, 88, 95109, 120-121, 128- 13°, 133, 143, 148, 176185,485; of traction companies, 193-194.
See also Innovations, organizational; Sales
Organization of tbe Service of the Baltimore
ci?" Ohio Rai1road, 99
Orton, William, 197, 198
Osborn, William, 146, 158
Osborne (D. M.) & Company, 307
Otis Elevator Company, 310,334,358,414
Overton, Richard C., 167, 537 n2 7, 541n34,
543 n66 ,544n 77
Owens, Michael J., 314
Owens Botde Machine Corporation,
313,354
Owens-Illinois, 354
Ownership: and management, 9-10, 41,87,
237-238,331,412-414,415-416,451-452,
49 1-49 2; of mass marketers, 237-238; of
steamboats, 44. See also Board of directors; Investors; Speculators
Pabst family, 414
Pabst Brewing Company, 258, 301
Pacific Coast Association (railroads), 140
Pacific Mail Line, 191
Packard Motor Car Company, 359
Packetships,33,40,43-44, 19O
Paige (James W.) & Company, 71
Palace of Trade, 226
Palmer, Potter, 218
Pao American (oil company) , 424
Panhandle Company, 156, 176, 177
Paper industry, 354
Parke Davis, 375
Partnerships, 8, 28, 36-38,41,50,318;in
common carriers, 43; in construction
industry, 45, 93; in mechanical industries,
68, 248; of merchant bankers, 30
Passer, Harold C., 410, 428, 43 l, 548n1o, - 549012 , 565n44,576n73,577026, 57 8n30

Index
Patents, 201, 202, 303, 3°4,374-375,428
Patterson, John H., 308
Payne, Oliver H., 321, 388,422,424
Peabody, George, 156
Peacock, Alexander, 314
Pears (soap), 296
Peck & Peck, 226
Peddlers, 56, 21 7
Peoney's, 471
Pennsylvania: anthracite fields in, 52, 76;
canal system in, 24, 34, 46; iroo production
in, 57; and railroad charters, 150, 155,323;
and Standard Oil Trust, 323-324; turnpike system in, 32
Pennsylvania Company, 155-156, 176,
177, 267
Pennsylvania Mutual (insurance company), 471
Pennsylvania Railroad, 105, 106, 127, 161,
182, 201, 204, 267; accounting at, 1°9-110,
III, 112; capitalization of, 90, 205; and
cooperation, 12 5, 137, 138, 142-143; and
Gould, 136, 148, 149, 150; system-building
of, 135, 13 6, 137, 148, 151-156, 157, 161, 162,
173, 174, 176- 177, 185-186, 187, 323
Pennsylvania Railroad Company, 176, 179
Pennsylvania Steel Works Company, 153
Penrose, Edith T., 5, 583nl
Perkins, Charles E., 158-159, 162, 163, 167,
173, 176, 179, 185
Perkins, Edwin J., 518n25, 520n53
Perkins, George W., 409
Pet Milk Company, 296
Petroleum industry, 127, 240, 254-256,257,
321 -3 26, 350-353,4°2. See also Standard
Oil (Trust and Company)
Phelps, Anson G., 25
Phelps Dodge Corporation, 362
Philadelphia and Erie Railroad, 177
Philadelphia Corn Exchange, 21 1
Philadelphia, Wilmington and Baltimore
Railroad, 157
Phoenix Iron Company, 259
Photographie industry, 250, 296-297, 298,
35°,374-375
Pierce Arrow Motor Car Company, 359
Pillsbury family, 25°,293,414
Pillsbury Flour, 295, 335
Pillsbury-Washburn Flour Company,
294-2 95
Pipelines, oil, 322 -3 23, 325-326
Pittsburgh, Cincinnati & St. Louis Railroad,
15 6, 176
Pittsburgh, Ft. Wayne & Chicago Railroad,
135, 149- 15°
Pittsburgh Plate Glass Company, 354
Plant, defined, 241
Plant,lIenry, 165,167,181

Index
Plantations, 64; cotton, 20,65; iron, 17,52,
53,60, 259;rnanagementof, 17,64-67, 105;
rice, 65; sugar, "65; tobacco, 18,65
Polk (R. L.) CompanY,461
Pollard, Sidney, 63, 526n 39, 533 n4 1
Ponds (soap), 296
Pooling: raiIroad, 136, 142- 143, 144, 170, 175,
180; telegraph, 197
Poor, Henry Varnum, 1°4, 109, 111
Poor and Greenough, 330
Porter, P. Glenn, 5 18, 552,561-562,565,569,
571-573,581-582
Postal system, 36,4°, 188- 189, 191, 195-197,
202,23°,233
Postal Telegraph, 199-200
Post Office Department, 36, 196, 197,
2°4- 2°5
Potash making, 52
Postum (cereals), 299
Power, see Energy
Pratt and Whitney, 77, 27 1
Pratt refinery, 418
Pred, Allan R., 5 17n1 5, 521n6 5, 549nl6
Presidents: of financial institutions, 41,42;
railroad, 145-146, 167, 177, 178, 179, 180,
182, 185, 186
Pressed Steel Car Company, 359
Preston, Andrew J., 313
Price, Raymond B., 435
Price pyramid, 460
Prices: of cigarettes, 292, 386-387; of grain,
211-212; of iron, 57; and mergers, 170,
316,4°2,4°8. See also Costs; Fares; Rates
Priees Current, 40
Price, Waterhouse & Company, 464
Prime, N athaniel, 28
Printers' lnk, 465
Proceedings (Administrative Management
Association) , 466
Proceedings (American Institute of Mining
Engineers), 269
Proceedings (American Marketing Association), 465
Procter & GambIe Company, 250, 296, 327,
354,3 67,39 8
Procter family, 414
Production, 13-14,2°7; agricultural, 50, 51,
64-65,67,24 1- 242; by artisans, 17,51-54,
62; home, 51; putting out, 19, 53-54, 62-63,
246. See also Factories; Mass production
Professionalization of management, 130-133,
143,281-282,456,464-468
Profits, 15-16; of Boston Manufacturing
Company, 59; at Du Pont, 445-446; and
managers, 10; of mass producers, 269,
29 1- 292, 387,4° 1; of Standard Oil, 42 r;
of traction systems, 194
Progressive politics, 174,233
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Promissory notes, 22
Providence TooI Company, 271
Pullman Company, 359
Pullman Palace Car Company, 129, 153
Purchasing organizations: mass producers,
291,294,296,3°1,364-365,384-385,392;
railroad, 105. See also Buyers
Purdue University, 282
Pure Oil Company, 326, 35°,4°2
Putting-out work, 19, 53-54, 62-63, 246
Quaker Oats Company, 294, 334, 335, 349

Railroad and Engineering Journal, 131
Railroad Gazette, 12 l, 131
Railroad Journal, 12 1
Railroad Revenue: A Treatise on the Organization of Railroads and the Collection
of Railroad Receipts (Kirkman), 121
Railroads, 77, 79,80,485; accounting for,
1°9- 120, 186, 267; capital for, 90-92, III,
15 1, 167, 171,172, 182-183; and communications systems, 89,98, 103, 188, 195, 196;
construction of, 43, 82-83,88,90-92,93,
147-148; cooperation among, 123-126,
128-129,130-131,133,134-144,148,158,
159, 170, 17 1- 172, 175; and express companies, 127-128,129,153,156; and mass
marketing, 2°9-210,216-217, 300; and
mass production, 245, 266-267; and
mergers, 155, 173-174,316,333,424-426,
430; organization of, 87, 88,95-109, 120121,128-13°,133,143,148,176-185,485;
productivity of, 132-133; refrigerated cars
on, 299-3 00 , 301, 397-398, 399; and rightsof-way, 81, 82, 188, 194; after World
War 1, 469. See also Management, railroad; System-building, railroad
Railroad Safety Appliance Act, 130
Railroad Traveling Auditors Association, 131
Raihvay Steel Spring Company, 359
Railway World, 131
Ramsay, William G., 439
Rand Company, 313
Raskob, John J., 461
Rates of return, 446, 450
Rates: postal, 195-196; railroad, 104, 125126, 134- 139, 141-144, 170, 17 1- 172, 174,
186, 321; telegraph, 200. See also Fares;
Prices
Rathbone & Company, 29
Reading RaiIroad, 153, 157, 161, 166, 171,
173,3 22
Reapers, mechanical, 305-307
Rebates, 174
Recession, economic, 456-459, 475, 497

Index
RedIich, Fritz, 519n32, 520n40, 521n66,
54 1n22
Red Line, 128
Reeves, David, 25
Refineries, 253-258, 320-3 29, 33 6, 349, 350353, 362 . See also Standard Oil (Trust
and Company)
Refrigeration, 349, 382 , 39 1, 399; in railroad
cars, 299-3°0, 301, 397-398, 399; in
steamers, 313
Regulation: federal, 174- 175, 200,494-495;
state, 212, 316
Remington (E.) and Sons, 308
Remington Arms Company, 77, 308, 314
Remington Brothers Agricultural W orks,
3°8
Remington Typewriter Company, 277-278,
3°8,313,358,414
"Report on Avoiding Collisions and Governing the Employees" (Western Railroad committee), 97
Republic Iron & Steel Company, 361
Research, industrial, 374-375,4°9,4 25,43°,
432,435-438,449,473-474,476. See also
Innovations, technological
Retailers, mass, see Chain stores; Department stores; Mail-order houses
Revenues, railroad, <)<)-100, 104, 110, 117
Reynolds (R. J.) Tôbacco Company,
35°,3 88
Richards, Calvin, 193
Richmond and West Point Terminal and
Warehouse Company, 165, 170, 17 1
Rich's,226
Riegel, Robert, 164, 167, 18 3, 542n 39,
547 nl06
Rights-of-way, 45,48, 8r, 82, 188, r94, 201
Ripley, William Z., 544n 69, 548nl 15,566114
Roadmasters Association of America, 130
Robb, Russell, 277,467,468
Robinson (J. W.) & Company, 226
Rockefeller, John D., 256,269,280, 32 l,
327,373,388,422,424
'
Rockefeller, John O., Jr., 327
Rockefeller, William, 32 l, 4 24
Rock Island Railroad, 135, 136, 159, 162, 17 2,
174, 181, 210
Roe, Joseph W., 530n79
Roebuck, Alvah C., 230
Rogers, Henry H., 254,422
Roosevelt, Franklin D., 496
Roosevelt, Theodore, 175
Root, Elisha K., 271
Rosenberg, Nathan, 556n9
Rosenwald, Julius, 230, 23 1,457
Rosenwaid family, 237,47 1
Rothschild family, 325
Rothstein, Morton, 55 In6, 522nlo

Royal Baking Powder, 349
Rubber Goods Manufacturing CompanY,435
Rubberindustry, 350, 353,433-43 8, 474· See
also United States Rubber
Rubin, Julius, 530n2
Rutter, James H., 160, 167
Ryan, Thomas Fortune, 194,388
Safety, railroad, 96-98, 130
Sage, Russell, 141, 147, 166, 183
St. Joseph Lead Company, 362
St. Louis Southwestern Railway, 160, 181
Sales, 298,463; in automobile industry, 459,
461 ; in chemicals industries, 442-443; in
food industries, 294, 393, 398; in machinery making industries, 306, 307-309,
314,359,4°3,4°5,4°6-4°7,410-411,427428,429; of mass retailers, 224, 228,23 l,
232,234,235; in match industry, 293; in
petroleum industry, 325,419-420; in
tobacco industry, 291-292, 385; of wholesalers, 218-219, 224. See also Mass
marketing
Salesmen, 21 9, 309, 385,4°7,41 l, 44 2
Salsbury, Stephen, 532n23, 535n6, 566n4,
568n45,57onI8, 579n62 , 580n76, 581021
Sanderlin, Walter S., 522n84, 530nl
Sandusky Railroad, 157
Santa Fe Railroad, 163-164, 171, 174, 181
Savannah Railroad, 165
Scarborough~ William K., 65, 526n48,
52 7n 50
ScheduIing: in chemicals industry, 355;
mass market, 23 2,290; railroad, 96,97
Scheiber, Harry N., 35, 520n49, 522n84,
53 Inl 1
Schieffelin Brothers & Company, 218-219
Schlitz (Joseph) Beverage Company,
3°1,349
Schmookler, Jacob, 253
Schools, see Training
Schumaker, Ferdinand, 294
Schwartzchild & Sulzberger, 301, 391, 392,
393,398,4°0
Scott, Thomas A., 137, 149- 15°, 153, 26626 7,3 23
Scovil1e, J. A., 37
Scovill Manufacturing Company, 357
Seaboard Air Line, 172
Seaboard DifferentiaI Agreement, 138
Sears, Richard W., 230-23 1,233
Sears, Roebuck & Company, 230-231,235,
457, 461 , 470-47 c
Seep (Joseph) Agency, 324,420
Selfridge, Harry, 227
Sellers & Bancroft, 77
Semet-Solvay Company, 354, 35 6

Index
Seney, George 1o, 147, 161
Sewing machines, 54,246,247,27°
Seymour, Horatio C., 93
Shaw, Arch W., 466, 467,468
Shaw, Ronald E., 46, 522n77, 523n89
Shay, Jo B., 218
Sheffield, Joseph, 93
Shell ail Company, 350
Sherman Antitrust Act, 316, 319, 33 l, 33 2,
333-334, 375-37 6,499; and Northern
Securities, 333, 375,4°0; and railroads,
14 2 , 17 2
Sherwin-Williams Company, 354
Shillito, John, 226
Shinn, William P., 267, 268
Shipping lines, 18, 32-33, 35; air, 469-47°,
479; costs of, 43-44; freight forwarding,
24, 35,44; sailing, 33,4°,43-44, 190; steamboat, 33-34,43,44, 195; steamship, 153,
154, 157, 164, 188- 192, 194,3 13; truck,
469-470, 479. See a/so Canals; Railroads
Shipping Lists, 40
Shoe industry, 54, 62-63
Sholes, Christopher Lo, 308
Shop Managenzent (F. Taylor), 276
Sibley, Hiram, 197, 198
Sibley College, 282
SIC, see Standard Industrial Classification
Siemens & Halske, 427
Silver mining, 52-53
Simmons and Company, 218
Sinclair Oil & Refining Corporation,
353,4 24
Singer, Isaac Merritt, 3°3-3°4,426
Singer (1. M.) Company, 3°3-3°5, 306, 308
Singer family, 4° 8, 414
Singer Manufacturing Company, 358, 381
Singer Se\ving Machine Company, 310,334,
374,4°2-4°5,4°8,411
Skinner (Francis) & Company, 71
Slater, Samuel, 57, 60
Slaves, 64-65
Sloan, Alfred, Jr., 460,461,462
Smith, Adam, l, 14, 15-16,28,62,72,27°,49°
Smith, Homer, 165, 167
Smith, Merritt Roe, 527n58, 529n7 1
Smith, Oberlin, 274, 282
Soap,250,296
Societies, see Associations, managerial
Society for the Advancement of Management,466
Society for the Promotion of the Science of
Management, 466
Society of Industrial Engineers, 466
Society of Railroad Accounting Officers, 131
Society of Railroad Comptrollers, Accountants and Auditors, 131

[ 60S
Socony, see Standard ail of New York
Sombart, Werner, 8
Southern Cotton Oil Company, 327, 349
Southern Pacific Company of Kentucky, 164
Southern Pacific Railroad, 163, 164, 17 2,
173, 174, 183, 19 1
Southern Railroad Company, 165, 174, 191
Southern Railway and Security Company, 155
Southern Railway and Steamship Association, 139, 140, 14 2, 17 1
South Penn ail, 419
South Pennsylvania Railroad, 161
South\vestern Raihvay Rate Association,
140, 14 2, 17 1
Specialization, 1~28, 38,48,490; in factories, 276; in finance, 28-32,4°,48; in
transportation, 28, 32-3 6, 40, 45, 48
Spcculators: in communications, 195, 199200; grain, 212; merger, 333; railroad, 92,
120, 146-149, 160-163, 165-17°, 173, 18 3,
184; steamship, 191; utility, 204
Speyer & Company, 146, 170, 183
Sprague Electric Railway and Motor Company, 427
Spreckels, Claus, 328
Springfield Armory, 72-75,260,271,272,
273,485
Squibb, E. Ro, 375
Stagecoaches, 32, 195
Standard Industrial Classification (SIC),
337,346
Standardization: in marketing, 21 l, 212, 213214; in production, 282; on railroads, 123,
13 1,143
Standard Milling, 349
Standard Oil of California, 35 l, 423
Standard ail of Illinois, 419
Standard ail of Indiana, 352
Standard ail of Io\va, 419
Standard ail of Kentucky, 325,418
Standard ail of Louisiana, 35 l, 423
Standard Oil of Minnesota, 419
Standard ail of Ne\v York, 353,4°2,
4 18,4 19
Standard ail of Ohio, 321-324,418,419
Standard Oil (Trust and Company), 191,
321,323-326,327,33°,334,336,353,
398,4° 2, 416-425; accounting at, 258,
421; and administrative coordination, 325,
418,419-420,45°,454; board of trustees/
directors at, 420-424, 451; breakup of,
350-35 2,353; committees at, 419-420,423,
4 2 9,430-43 1; in competition, 32 5, 326, 328,
376
Standard Sanitary Manufacturing CompanY,357

606 ]
Standard Steel Car Company, 359
Statistics: factory, 246; at General Motors,
461; railroad, 1°3-1°4, 109, 110, 182, 186,
267; at Standard Oil, 421. See also
Information
Steamboats, 33-34,43,44, 195
Steamships, 153, 154, 157, 164, 188-19 2,
194,3 13
Steelindustry, 153,154,157,259-269,360362. See also United States Steel
Corporation
Steinmetz, Charles P., 4 2 9, 432
Steubenville & Indiana Railroad, 135
Stevens Institute of Teçhnology, 282
Stewart, Alexander T., z 18, 220, 223, 225
Stickney, A. B., 174
Stigler, George, 490, 583n2
Stock: in communications, 199,202; in
federations, 317-318; in mass production, 298; in mergers, 330, 33 1-33 2, 388,
399,415-416,459; in transportation, 92,
173, 184, 19 2
Stock companies, 16, 28,41. See also Corporations
Stockholders, see Boards of directors;
Ownership
Stock-turn, 223, 227,229, 235,236
Stone & Fleming, 418
Storekeepers, country, 23, 216, 217
Stover, John F., 167, 53 6n18, 537 n2 7, 538n39,
543 n 57,544n 72
Strategies, 170; of alliance, see Federations;
of diversification, 473-474, 479, 481 ; expansion/consolidation, see Mergers,
System-building, raiIroad; of horizontal
combination, 3 15, 316, 32 l, 328-3 29, 334,
335-33 6 ; territorial, 134, 156, 164, 165;
of vertical integration, see Vertical integration
Straus (L.) & Sons, 228
Straus family (of Macy's), 237
Strawbridge & Clothier, 226
Strong, William B., 164, 167
Stuart, Robert, 294
Stuart family, 414
Studebaker Corporation, 359
Sugarindustry,25 6,3 28-3 29,336,349
Sun Oil, 350
Supple, Barry E., 542n47
Supreme Coun (Ohio), 423
Supreme Court (U.S.): and mergers, 142,
17 2, 174, 3 16, 326, 333, 350, 389; and steamboat monopoly, 34
Suydam, Sage & Company, 24
Swift, Gustavus F., 299-3°0, 302, 391
Swift, William, 292-293
Swift & Company, 300-301, 327, 349, 392.-401
passim, 454
Swift family, 414

Index
Syste111, 466
System-building, railroad, 138, 151-187,487;
and competition, 88,136, 137, 144, 161,
170, 17 1, 17 2, 174, 175; and investors, 145148, 156, 15 8, 159, 163, 170- 173, 175; and
other mergers, 424-426; and speculators,
147-148, 159- 162 , 163, 164, 165-17°, 173,
174; and Supreme Court, 172, 174, 333. See
also Mergers
Taft-HartIey Act, 494
Tallman, Frank G., 443
Tappan, Lewis, 221
Tariffs, 56, 59,374,495
Taxes, 494-495
Taxis, 469-470
Taylor, Frederick W., 282,412,467,468;
and Du Pont, 438, 445; and General
Electric, 430; at Midvale Steel, 274, 275277,279,281
Taylor, George Rogers, 520n42, 524n7,
53 0n 3,535 nl
Taylor,~oses, 146
Taylor Myron C., 361
Taylor Society, 466
Tea, 234
Technology, 50-51, 364; in agriculture, 50,
66-67; communication, 79-80, 194, 195,
2°3; electric, 3°9-3 10 ; electronic, 477-479;
metal-working, 75-78, 240, 243-244, 27027 1, 279-280 ; in refineries, 320; in textile
industry, 67,7 2 , 247; transportation, 3536,79-80,82-87, 130, 192-193; and volume
of trade, 8, 1l, 12,49, 208. See also
Energy; Innovations, technologicaI;
~achinery

Telegraph system, 79, 89, 197-200, 202-203,
3 16,469; and distribution processes, 77,
2°9- 210, 245; investors in, 158, 195,198199; organization of, 189, 197-198,485; and
railroads, 89, 98, 103, 188, 195; rights-ofway of, 81, 188, 194
Telephone system, 89, 188-189, 195, 200-203,
3 16,469,485
Television, 479
Temin, Peter, 57,61,262, 519n40, 524n18,
526n36,557n25,558n38
Tennant, Richard B., 389, 556n9, 561n2t
562n5,570n6, 57 202 , 573 0 9, 574n22
Tennessee Coal and Iron Company, 361
Territorial strategy, railroad, 134, 156,
164, 165
Terry, Eli, 55-56
Texas and Pacific Railroad, 153, 163
Texas Association (railroads), 140
Texas Company, 35°,4°2
Textile industry, 19,5 1,52,57-61,64; accounting in, 69-7 l, 110, 247; capital in, 6061,9Q;rnanagernentin,67-72;rnergersin,

Index
Textile industry-continued
337-33 8; putting-out in, 54,63
Thayer, NathanieI, 146
Thomas, Robert Paul, 5
Thomas, Samuel, 147, 161
Thompson, William P., 327,425
Thompson & Bedford, 418
Thomson, Elihu, 4 26,429, 432
Thomson, J. Edgar, 95, 105-106, 137, 167,
201; and accounting, 109, 110, 120; and
alliances, 125, 136; and Gould, 150, 151;
and line-and-staff concept, 99, 106;
system-building by, 151-153, 155-156, 162,
176- 177, 179, 185
Thomson-Houston Electric Company, 30~
310,427-428,429
Thorelli, Hans B., 33 2, 566n5, 568n41
Thorne, George A., 230
Thorne family, 237,471
Throughput, defined, 241
Tidewater Pipeline Company, 322 , 325-326,
35°,4°2
Tobacco industry, 18, 20, 249-25°, 290-292,
348,35°,382-391
Toledo, Wabash, and Western Railroad, 150
Tooker, Elva, 552n23
Towne, Henry R., 272, 275, 278, 282
Traction systems, 188, 189, 19 2- 194, 2°4,427
Training: accounting, 465; engineering, 95,
13 2,282,439,45 2; managerial, 9,2°5,464,
466-468
Transactions (ASME), 282,465
Transaction sectors, 35
Transcontinental Association, 140
Trans-Missouri Freight Rate Association,
17 2,333,375
Transportation, see Automobile industry;
Canals; Shipping lines; Traction systems;
Turnpikes
Trenton Iron Works, 259, 314
Trotter,~athan,25,29,218

Trucks,46~470,479

Truesdale, John B., 213
Trusts, 319-320,321, 323-332. See also
Standard Oil (Trust and Company)
Turnover,446-448
Turnpikes, 32, 34, 35,43,45
Twyman, Robert W., 220, 552n19, 553n28,
555 n62
Underwood Typewriter Company, 308, 358
Underwriters, 42, 155
Uneeda Biscuit, 335
Union Carbide & Carbon Corporation, 355,
35 6,454,463,474-475
Union Oil Company, 35°,419
Union Pacifie Railroad, 153, 159-160, 162,
163, 173, 174, 181, 183, 199

[ 6°7
Union Railroad and Transportation Company, 12 7, 153
Unions, 493-494
United Alloy Steel Corporation, 361
United Cigar Stores Company, 234, 389
United Drng Company, 234,355
United Dyewood Corporation, 355
United Fruit Company, 191,313,346,
349,4°1
United Motors Corporation, 359
United Railroads of New Jersey, 177
United Shoe Machinery Corporation, 358
United States Baking Company, 334
United States Express Company, 127, 128
United States Industrial Alcohol Company, 355
United States Leather, 334
United States Milling, 349
United States Rail Mail Service, 201
United States Rubber Company, 353,416418,433-438,444,45°,451,454,463
United States Smelting, Refining & Mining
Company, 362
United States Steel Corporation, 314, 354,
361 ,369,4°9,4 24,454
University of California, 467
University of Chicago, 467
University of Pennsylvania, 132,466
University of Virginia, 132
University of Wisconsin, 282
U selding, Paul, 529n70
Utah Copper, 362
Utah-Idaho sugar, 329
Utility companies, urban, 204
Vail, Theodore ~., 201-202, 203
Vanderbilt, Cornelius (Commodore), 34,
43, 149, 150, 15 l, 157
Vanderbilt, Cornelius (William H.'s son) ,
161, 162, 181-182, 183
Vanderbilt, William H., 148- 149, 157-158,
160-162, 167, 181-182
Vanderbilt, William K., 161-162, 181-182
Vanderbilt family: in communications, 195,
197, 198, 199; in railroads, 146, 157, 170,
174, 182
Van der Wee, Herman, 516n3, 584n7
Van der Weyde, P. H., 254
Van Sickle, Samuel, 254-255
Variety stores, 234
Vermont Central, 138, 166
Vertical integration, 287, 312, 315, 316,328,
334, 363-3 65,47 2-473; in chemical industries, 355; in food industries, 294-295, 329,
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