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ABSTRACT 

 

Launching a Thousand Ships: 

Entrepreneurs, War Workers, and the State 

in American Shipbuilding, 1940-1945 

 

Christopher James Tassava 

 

All along the American home front during World War II, the federal government, 

business, and labor experimented with political, economic, and social arrangements 

intended to orient a revitalized industrial capitalism towards total war. Why did 

mobilization work so well? Why was the American war effort both decentralized and 

carefully calibrated by the state – which provided funds and guidance to the private 

contractors and free workforces that actually performed the work – especially when other 

belligerent states directly manufactured war materiel and when American political 

economy before the war was characterized by a shift of power from moribund private 

enterprise to an increasingly activist government? What was the nature of the relationship 

between the state and its contractors? How did mobilization affect prevailing 

characteristics of American political economy, society, and culture? 

  



iv 

 

This dissertation addresses these questions by examining wartime shipbuilding, an 

industrial sector that contributed enormously to Allied victory. Focused on the U.S. 

Maritime Commission (USMC) and San Francisco Bay shipyards run by the Kaiser and 

Bechtel construction firms, this study shows how administrative, technical, and social 

innovations allowed merchant shipbuilders to produce ships at a breathtaking pace. The 

USMC’s decision to devolve production authority to inspectors and managers, for 

instance, freed shipyards to adapt to local conditions. By replacing riveting with welding, 

Bechtel and Kaiser could build ships with thousands of new but skilled and committed 

workers who eagerly embraced work-improvement campaigns, output races, and other 

activities which linked industrial labor to sports and combat. 

The interplay of these factors accounts for Kaiser and Bechtel’s ability to 

outperform other shipbuilders and industries like aircraft manufacturing. This, in turn, 

focuses attention on the considerable power of the American state to foster industrial 

development in alliance with contractors like Kaiser and Bechtel, even outside the classic 

military-industrial sectors. Merchant shipbuilding thus demonstrates that contrary to 

prevailing conceptions of ubiquitous conflict (or at best uneasy coexistence) between the 

American state and private enterprise, U.S. industrial history is better typified as having 
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been shaped by longstanding, deeply rooted, and vital forms of collaboration between the 

state and private enterprise. 
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Chapter 1: The Ships of State 

 

All along the American home front during World War II, the federal government, 

business, and labor experimented with new political, economic, and social arrangements 

intended to orient a revitalized industrial capitalism towards total war. These attempts 

succeeded, and American industrial mobilization contributed mightily to the Allied 

victory over Germany, Japan, and Italy. Why did mobilization work so well? Why, 

among other possible and real models, was the American war effort a decentralized but 

carefully calibrated network through which the federal government provided capital and 

guidance to private contractors and workforces that performed the work? What was the 

nature of the relationship between the state and its contractors? How did mobilization 

affect the prevailing characteristics of American political economy, society, and culture? 

This dissertation addresses these historical problems by examining wartime 

shipbuilding, an industrial sector that outperformed much of the mobilized economy and 

which made an unexpectedly large contribution to Allied victory. Focused on the U.S. 

Maritime Commission (USMC), an obscure but powerful federal agency, and on San 

Francisco Bay shipyards run by the Kaiser and Bechtel heavy-construction firms, this 

study has two overarching goals. First, it shows how, at the concrete level, an amalgam of 

administrative, technical, and social innovations allowed merchant shipbuilders to 

1 
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produce ships at a breathtaking pace. Second, at a more abstract level, this dissertation 

shows how and why federal institutions like the Maritime Commission and private firms 

like Kaiser and Bechtel fused themselves into a coherent (if gigantic) industrial 

organization, and, moreover, how that fusion affected both wartime ship production and 

historical interpretations of the ties between the American state and private enterprise.  

American shipbuilding, like much of the rest of the mobilized U.S. economy, was 

the product of contingent choices to adopt a particular model of war production and thus 

a particular set of social, political, and economic arrangements. Most clearly, American 

industrial mobilization relied on contracted business and unregimented labor, not the state 

producers and conscripted industrial armies typical of Germany or the Soviet Union and, 

to an extent, Great Britain and other combatants. In particular, merchant shipbuilding 

merits explanation because it differed dramatically from the experience of other World 

War II belligerents, where governments themselves manufactured materiel from small 

arms and tanks to aircraft and ships, and even from other American industries. In 

microcosm, American merchant shipbuilding seemed to reverse the prewar shift of power 

from moribund private enterprise to an increasingly activist government. But rather than 

simply shifting power from the state to companies, merchant shipbuilding revealed how 

states, firms, and labor could collaboratively achieve their mutual goals, such as creating 

and sustaining vital industries and furnishing the goods necessary to wage war. 
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 These goals were clarified by the fact that for much of the global conflict, 

America’s most-needed instrument of war was not soldiers and sailors, nor small arms 

and airplanes, but ships to carry the products of the arsenal of democracy to the Allied 

nations and their armed forces. Beginning in 1936, the United States Maritime 

Commission (USMC), a little-known New Deal agency, assumed the responsibility of 

meeting the almost-insatiable demand for merchant vessels. Under the Commission’s 

guidance, private contractors on every American coast converted steel, labor, and capital 

into thousands of ships, outdoing better-known industries like the warshipbuilding 

program or airplane manufacturing. The West Coast benefited most and pushed furthest, 

especially where talented and ambitious entrepreneurs like Henry J. Kaiser and the 

Bechtel family chose to act. Kaiser’s sprawling four-yard complex in the East Bay at 

Richmond and Bechtel’s Marinship yard north of the Golden Gate at Sausalito, were 

prominent pioneers of merchant shipbuilding techniques, with the output figures to prove 

it. The Kaiser-Richmond shipyards alone turned out 745 vessels, more than any other 

linked group of shipyards and twelve percent of America’s wartime merchant ship 

production. (The 5,777 merchant ships built between 1939 and 1945 tripled the 

production of American shipyards during World War I.) Richmond Yards 1 and 2 turned 
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out almost a fifth of all Liberty ships and more than a quarter of all Victory ships, the 

vessels at the core of Allied logistics.1 

More important than the sheer scale of production was the scope of change in 

yards like Marinship and Kaiser-Richmond. Beyond the organizational and technical 

innovations leading directly to staggeringly high output, the expanding shipbuilding 

industry served as the leading edge of American mobilization and of social 

transformations. For instance, before Pearl Harbor – and thus before most industries truly 

committed to the war effort – the Maritime Commission had already decided to devolve 

much of its authority to shipyard inspectors and company managers, and then – as the 

shipyards expanded beyond conception – to tens of thousands of shipyard workers. This 

choice had the profound consequences of permitting the shipyards to adapt their own 

knowledge and federal directives to local conditions and of essentially fusing the interests 

of federal bureaucrats and company managers. Relying on their shared experience in 

heavy construction, Kaiser and Bechtel extended Maritime Commission ideas about 

building cargo vessels from prefabricated units and replacing riveting with welding. 

These technical innovations had social concomitants: the adoption of welding opened the 

                                                 

1 Using techniques pioneered at Richmond, Kaiser’s shipyards produced a total of 1,480 ships (a quarter of 
all the merchant vessels launched by American shipyards during World War II), including 862 Liberties 
(almost a third of the 2,708 built in American yards between 1941 and 1944) and 306 Victories (almost 
three-fifths of the 531 built in American yards in 1944 and 1945). 
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shipyards to thousands of new industrial workers who soon comprised not a deskilled, 

alienated labor force, but a relatively skilled, committed one. As an especially 

meritorious kind of war work, welding anchored efforts to develop new incentives to 

production which were spearheaded by the Maritime Commission but furthered by 

contracting firms and workers: work-improvement campaigns, output races, and other 

activities connected war work with organized sports and even combat. 

Beyond accounting for the smooth and tremendous production of the Kaiser and 

Bechtel shipyards, the analysis of the contingent interplay of institutional, technical, and 

social factors contributes to scholarly analysis of the political economy of modern states: 

the character of technological innovation, the variable relationships between the state and 

enterprises (public or private), the ability of mass-production and mass-consumption 

economies to accommodate minority groups, the power of democratic polities to control 

private enterprise. Everywhere in wartime shipbuilding, bureaucrats from the Maritime 

Commission, entrepreneurs and managers in private firms, and workers themselves 

collaborated to ensure that labor-saving inventions would be disseminated efficiently, 

that changes to the ships under construction would be handled promptly, that the social 

contract which governed shipyard labor relations would be reasonably fair, and above all 

that the shipyards would turn out the hulls quickly and smoothly. Even the denouement 

of the Bay Area shipbuilding story points back to the modern politics of production. 
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Postwar reconversion altered but did not undo new links between the state, industrial 

enterprises, and labor. The collapse of American merchant shipbuilding convinced Kaiser 

and Bechtel to enter aluminum, nuclear power, and other fields where they capitalized on 

their familiarity with government customers and carved out lucrative and powerful roles 

in the world shaped by the war. 

 Of course, the loosely organized system which prevailed in merchant shipbuilding 

did not represent the only model for war production, either in the United States or 

elsewhere. At home and at the opposite extreme, the Manhattan Project was closely 

administered by the federal government, and indeed by a single man, General Leslie 

Groves. Yet the project successfully used unprecedented means to produce an 

unprecedented weapon.2 Comparatively, Jonathan Zeitlin has shown how wartime aircraft 

manufacturers in Germany, Britain, and the United States chose radically different 

methods to administer their industries and produce warplanes.3 Though disparate, these 

                                                 

2 The standard account of the Manhattan Project is Richard Rhodes, The Making of the Atomic Bomb (New 
York: Simon & Schuster, 1986), but this work can be usefully supplemented with Peter Bacon Hales, 
Atomic Spaces: Living on the Manhattan Project (Urbana: University of Illinois Press, 1997). 
 

  

3 Jonathan Zeitlin. “Flexibility and Mass Production at War: Aircraft Manufacturing in Britain, the United 
States, and Germany, 1939-1945,” in Technology & the West: A Historical Anthology from “Technology & 
Culture,” ed. Terry S. Reynolds and Stephen H. Cutcliffe (Chicago: University of Chicago Press, 1997): 
365-398. Too little work has been done on munitions manufacturing – the fourth giant American war 
industry along with shipbuilding, aircraft manufacturing, and the atomic bomb project – to determine how 
or where this industry fits into the continuum from a command industry like tank production in the Soviet 
Union to, perhaps, merchant shipbuilding in California. 
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models of war production converge on a single point: the role of governments in spurring 

industrialization and other kinds of economic growth. 

Scholars do not usually consider the U.S. federal government an agent of 

industrialization, but rather as a kind of facilitator which uses instruments like taxation, 

regulation, standardization, or subsidy to encourage industrial development. In the U.S, 

however, only forceful leadership by the Maritime Commission overcame a twenty-year 

shipbuilding depression which had demonstrated that private interests could not sustain 

the industry, even with federal subsidy. As Gerald Nash and Roger Lotchin have shown, 

federal guidance and spending proved to be a major boon to the entire West Coast by 

generating almost unprecedented economic growth and prosperity over the near term 

while also helping make California into a pillar of the American military-industrial 

complex and the entire postwar economy.4 

More broadly, the Maritime Commission’s integral role in stimulating 

industrialization creates a resemblance in kind if not degree between the U.S. federal 

government and far more centralized – and brutal – political economies like Stalin’s 

Soviet Union or Nazi Germany. Comparative analyses of the major belligerents’ 

                                                 

 

  

4 Gerald D. Nash, The American West Transformed: The Impact of the Second World War (Bloomington: 
Indiana University Press, 1985); Gerald D. Nash, World War II and the West: Reshaping the Economy 
(Lincoln: University of Nebraska Press, 1990); Roger W. Lotchin, Fortress California, 1910-1961: From 
Warfare to Welfare (New York: Oxford University Press, 1992); Roger W. Lotchin, The Bad City in the 
Good War (Bloomington: Indiana University Press, 2003).  
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industrial experiences by Alan Milward and Richard Overy, among others, have ascribed 

the Allies’ eventual victory to their ability to fuse advantages of scale with advantages of 

strength: the American and Soviet industrial systems were as similar in flexibility and 

sheer depth as they were different in administrative structure. 5 Governmental will and the 

ability to lead industrial development occupies analysts such as Aaron Friedberg and 

Gregory Hooks, who study the U.S. during and after World War II, Daniel Yergin, who 

writes about the contest between businesses and states for the “commanding heights” of 

modern economies, or Jonathan Zeitlin, who (along with numerous collaborators) looks 

at strategies to create or manage industrial change.6 

The study of World War II merchant shipbuilding in the U.S. does not just offer a 

valuable perspective on the ongoing debate over the role of governments in fostering or 

retarding industrial development. Wartime shipbuilding, as it developed in the triangle 

                                                 

 
5 For comparative work on this topic, see Alan S. Milward, War, Economy, and Society, 1939-1945 
(Berkeley: University of California Press, 1979); Paul A.C. Koistinen, The Military-Industrial Complex: A 
Historical Perspective (New York: Praeger, 1980); William L. O’Neill, A Democracy at War: America’s 
Fight at Home and Abroad in World War II (New York: Free Press, 1993); Richard J. Overy, Why the 
Allies Won (London: Jonathan Cape, 1995). 
 

  

6 Aaron Friedberg, In the Shadow of the Garrison State (Princeton, N.J.: Princeton University Press, 2000); 
Gregory Hooks, Forging the Military-Industrial Complex: World War II's Battle of the Potomac (Urbana: 
University of Illinois Press, 1991); Daniel Yergin and Joseph Stanislaw, The Commanding Heights: The 
Battle for the World Economy (New York: Simon & Schuster, 2002); Jonathan Zeitlin and Gary Herrigel, 
eds., Americanization and Its Limits: Reworking U.S. Technology and Management in Post-War Europe 
and Japan (Oxford, U.K.: Oxford University Press, 2000); Jonathan Zeitlin, Between Flexibility and Mass 
Production: Strategic Debate and Industrial Reorganization in British Engineering, 1830-1990 (New 
York: Oxford University Press, forthcoming). 
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framed by the Maritime Commission, contractors like Kaiser and Bechtel, and giant new 

labor forces, shows that the American state has played an active and prominent role in 

fostering industrial development during times of peace. The American state, no matter the 

power of prevailing notions of laissez-faire, has at its disposal a full kit of tools to spur 

economic growth. During the decade after its founding – only half of which fell after 

Pearl Harbor – the Maritime Commission revived merchant shipbuilding by hiring firms 

like Kaiser and Bechtel, promulgating numerous innovations, directly assuming 

responsibility for motivating workers, and paying billions of dollars in contract fees and 

wages. 

These outcomes were not entirely remarkable. Wars typically draw the state more 

deeply into the economy, and shipbuilding has historically demanded heavy state support. 

Yet the character of the federal government’s role in the World War II economy was 

unusual, not least because the Maritime Commission, a civilian agency, reached so 

deeply and broadly into the industry and because the commission willingly adopted a 

notably collaborative stance towards its contractors and even towards workers. Building 

on prewar relationships, the Maritime Commission and other government agencies 

worked so closely with private firms that it often became difficult to distinguish where 

the private enterprise ended and the public institution began. 
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Perhaps most importantly, the economic activities of a government agency like 

the Maritime Commission resist the classic model of state-business relations in modern 

America, the military-industrial complex. The commission’s original charge was 

commercial – to serve the commercial interests of American shipbuilders and shippers – 

and only secondarily related to national security (to enlarge and improve the merchant 

marine for use by the navy in case of war). The commission’s activities strengthened the 

market power of private contractors like Kaiser and Bechtel, who ended the war well-

equipped to pursue opportunities wherever they existed – and especially where the power 

and wealth of a state sheltered a big project. 

Innovation is always a key facet of industrialization, and not least during World 

War II. The technical and organizational changes which marked merchant shipbuilding at 

Kaiser-Richmond and Marinship, however, exemplify a form of innovation that differs 

strikingly from the “high-tech” innovation which led, during the war, to the atomic bomb, 

and at other times and places to the development of the integrated circuit. Merchant 

shipbuilding diverged sharply from both the manufacture and use of the B29 heavy 

bomber, as described by Jacob Vander Meulen and Michael Sherry, and the development 

of new chemical and biological technologies, as treated by David Hounshell and John 

Kenly Smith and Paul Rabinow.7 Unlike the advanced engineering and scientific research 
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in those domains, shipyard innovation focused on incrementally improving and extending 

a range of existing technologies, from welding to prefabricated construction. This low-

tech innovation culminated in the humble Liberty ship, a nineteenth-century tramp 

steamer updated for rapid quantity production and service. As this dissertation shows, the 

process of designing and producing the Liberty ship stands as a preeminent example of 

the value of technological innovations which seem less complex or “advanced.” 

Another important but “no-tech” innovation which mattered enormously in the 

Kaiser and Bechtel shipyards (even more than in shipyards elsewhere in the country) was 

the fluent management of the rapid changes in the size and diversity of shipyard 

workforces. The federal government and especially by the Maritime Commission 

facilitated this transformation by cooperating closely with its contractors. Bechtel and 

Kaiser wrought deep demographic changes on the Bay Area by willingly hiring tens of 

thousands of workers who would have been rejected for industrial jobs a few years earlier 

or a few states away: white women, as well as African- and Asian-Americans of both 

genders and migrants from the rural South. 

                                                                                                                                                 

  

7 Jacob Vander Meulen, Building the B-29 (Washington, D.C.: Smithsonian Institution Press, 1995); 
Michael S. Sherry, The Rise of American Air Power: The Creation of Armageddon (New Haven: Yale 
University Press, 1987); David Hounshell and John Kenly Smith, Science and Corporate Strategy: Du Pont 
R&D, 1902-1980 (New York: Cambridge University Press, 1988); Paul Rabinow, Making PCR: A Story of 
Biotechnology (Chicago: University of Chicago Press, 1997).  
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Their experience has drawn considerable scholarly attention. Historians like 

Marilyn Johnson have analyzed the influx of migrants, especially African-Americans, 

into the East Bay generally and into the Kaiser shipyards particularly, and shown how 

new minority groups established themselves in the face of white hegemony and 

fluctuating economic conditions.8 Inasmuch as these scholars look at the shipyards as 

workplaces, they replicate the findings of scholars like Ruth Milkman, Sherna Berger 

Gluck, and Karen Anderson, who show how working women hoped (to no avail) that war 

jobs would offer be a permanent entrée into the workforce even as they tended to hold the 

lowest paying and least skilled positions.9 

By looking at the actual structure of work in the Kaiser and Bechtel shipyards, 

this dissertation presents a contrary story, one linked with the emerging literature on the 

historical variety of industrial-production formats. Far from occupying the worst jobs in 

the shipyards, women and African-Americans held many of the most prestigious, 

                                                 

 
8 Marilyn Johnson, The Second Gold Rush: Oakland and the East Bay in World War II (Berkeley: 
University of California Press, 1993); Shirley Moore, To Place Our Deeds: The African American 
Community in Richmond, California, 1910-1963 (Berkeley: University of California Press, 2000); Bruce 
Nelson, “Organized Labor and the Struggle for Black Equality in Mobile during World War II,” Journal of 
American History 80, no. 3 (1993), 952-988. 
 
9 Ruth Milkman, Gender at Work: The Dynamics of Job Segregation by Sex During World War II (Urbana: 
University of Illinois Press, 1987); Sherna Berger Gluck, Rosie the Riveter Revisited: Women, the War, and 
Social Change (Boston: Twayne Publishers, 1987); Karen Anderson, Wartime Women: Sex Roles, Family 
Relations, and the Status of Women During World War II (Westport, Conn.: Greenwood Press, 1981). 
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rigorous, and rewarding jobs at Kaiser-Richmond and Marinship. Men and women took 

up welding, for instance, partly because welders earned the highest wages in the 

shipyards (and vied for the highest industrial wages in the country), partly because they 

wanted to learn a valuable new trade, and partly because welders were correctly 

perceived to be performing an invaluable job which compared favorably to the ultimate 

form of war work, combat. 

Scholars like Milkman, Harry Braverman, David Noble, and Laura Lee Downs 

have shown how ideas about worker skill form the core of workers’ and managers’ 

concerns about labor and how work slides from highly-skilled craft work to less-skilled 

industrial work (and ultimately to automation), especially when new workers like women 

and African-Americans join a workforce.10 Yet this conventional account does not obtain 

everywhere: Kaiser and Bechtel built ships not by eliminating skilled crafts, but by 

developing new trades like welding whose skilled practitioners could switch easily 

among modes and sites of labor. In fact, welding became the linchpin of the Bay Area 

shipyards because it perfectly suited the needs of Maritime Commission administrators 

                                                 

  

10 David F. Noble, Forces of Production: A Social History of Industrial Automation (New York: Alfred A. 
Knopf, 1984); Harry Braverman, Labor and Monopoly Capital (New York: Monthly Review Press, 1974); 
Laura Lee Downs, Manufacturing Inequality: Gender Division in the French and British Metalworking 
Industries, 1914-1939 (Ithaca: Cornell University Press, 1995); Pat Cooper, Once a Cigar Maker: Men, 
Women, and Work Culture in American Cigar Factories, 1900-1919 (Urbana: University of Illinois Press, 
1987); Ken Alder, Engineering the Revolution: Arms and Enlightenment in France, 1763-1815 (Princeton, 
N.J.: Princeton University Press, 1997). 
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and company managers to maintain a supple production system. In short, merchant 

shipbuilding on San Francisco Bay corrects the mistaken impression that the introduction 

of new workers necessarily leads to “deskilling” process. While scholars like Shoshana 

Zuboff have prescriptively argued for maintaining worker skill in the face of 

technological change, historical accounts of that contingent outcome – such as this 

dissertation – are essentially unknown in the history of modern industry.11 

As worker skill is meaningless without reference to broader conceptions of 

production, so considerations of worker skill are vacuous without links to the larger 

conversation over the historical forms of industrial production, and namely the 

consideration of “mass production” versus “specialty production” or “flexible 

production.” At its core, this debate centers on the best way to describe the various 

organizational and productive strategies used by modern firms. In the standard scholarly 

narrative of modern industrialization, Alfred Chandler and other scholars argue that 

modern business culminated when giant, diversified corporations began using complex, 

technological systems to mass-produce giant quantities of identical goods.12 Rooted in 

                                                 

 
11 Shoshana Zuboff, In the Age of the Smart Machine (New York: Basic Books, 1988). 
 

  

12 Alfred D. Chandler, Jr., Strategy and Structure: Chapters in the History of the Industrial Enterprise 
(Cambridge: MIT Press, 1962); The Visible Hand: The Managerial Revolution in American Business 
(Cambridge: Harvard University Press, 1977); Scale and Scope: The Dynamics of Industrial Capitalism 
(Cambridge: Harvard University Press, 1990). For complementary views, see David Hounshell, From the 
American System to Mass Production, 1800-1932: The Development of Manufacturing Technology in the 
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empirical analysis of Great Britain, the United States, and Japan, this assessment of 

industrial history remains valuable, even as it implies that firms which differed from this 

model in some way – eschewing the goal of growth, preferring skilled workers to 

machinery – were marginal or even retrograde.  

Recently, Charles Sabel, Jonathan Zeitlin, Philip Scranton, and other scholars 

have qualified the Chandlerian model by showing that “flexible production” alternatives 

to the mass production model have always existed and that no single answer to the 

problems of production and organization has ever predominated. Giant corporations have 

relied on cadres of skilled workers to turn out a small number of valuable goods; tiny 

firms have used sophisticated machinery to become mass producers; mid-sized firms 

have blended craftsmen and multipurpose machinery to improve the quality of their 

goods.13 As Thomas Heinrich shows in one of the few histories of shipbuilding per se, 

                                                                                                                                                 

United States (Baltimore: The Johns Hopkins University Press, 1984), and Oliver Williamson, Markets and 
Hierarchies: Analysis and Antitrust Implications (New York: Free Press, 1975). 
 

  

13 In the large and growing literature on flexible production, these works have been especially important to 
this study: Charles Sabel and Jonathan Zeitlin, “Historical Alternatives to Mass Production: Politics, 
Markets, and Technology in Nineteenth-Century Industrialization,” Past and Present, No. 108 (1986), 133-
176; Sabel and Zeitlin, Worlds of Possibility: Flexibility and Mass Production in Western Industrialization 
(New York: Cambridge University Press, 1997); Zeitlin, “Flexibility and Mass Production”; Jonathan 
Zeitlin, “Introduction: Americanization and Its Limits: Reworking US Technology and Management in 
Post-War Europe and Japan,” in Americanization and Its Limits, ed. Zeitlin and Herrigel; Zeitlin, Between 
Flexibility and Mass Production; Philip Scranton, “None-Too-Porous Boundaries: Labor History and the 
History of Technology,” Technology and Culture 29, no. 4 (1988): 722-743; Philip Scranton, “The Politics 
of Production: Technology, Markets, and the Two Cultures of American Industry,” Science in Context 8, 
no. 2 (1995): 369-395; Philip Scranton, Endless Novelty: Specialty Production and American 
Industrialization, 1865-1925 (Princeton: Princeton University Press, 1997); Philip Scranton, Endless 
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some American shipbuilders employed diverse production strategies in an ultimately 

unsuccessful effort to meet international competition.14  

In keeping with this emerging emphasis on the hybrid character of most industrial 

forms, my analysis of Kaiser-Richmond and Marinship emphasizes that merchant 

shipbuilding sometimes looked like mass production and sometimes looked like flexible 

production. Much of this dissertation describes this recombinant form of industrial 

practice. Far from betraying indecision or ambivalence, shipbuilders’ blend of approaches 

actually facilitated the production at Kaiser-Richmond and Marinship. 

Welding also offers a vantage point on corporate strategy and competency, a 

subject more compelling to social scientists and business scholars than to historians.15 For 

Kaiser and Bechtel managers, welding was the pivot on which their firms could swing 

                                                                                                                                                 

Novelty: Specialty Production and American Industrialization, 1865-1925 (Princeton: Princeton University 
Press, 1997); John K. Brown, The Baldwin Locomotive Works: A Study in American Industrial Practice 
(Baltimore: Johns Hopkins University Press, 1995). 
 
14 Thomas Heinrich, Ships for the Seven Seas: Philadelphia Shipbuilding in the Age of Industrial 
Capitalism (Baltimore: Johns Hopkins University Press, 1997). Heinrich succeeds admirably in showing 
how his shipbuilders responded to rampant international competition, brutal business cycles, simmering 
unionism, and fluctuating federal funding. But at exactly this point, his study diverges from my own, for 
the World War II context of the Bay Area shipbuilders was not marked by capitalistic competition or 
insurgent organized labor. Not only did labor peace prevail through the Bay Area shipyards, but the war 
effort dampened competition between firms and encouraged the fabrication of a different kind of 
motivating competition and strife. 
 

  

15 For a sample of this work see, for instance, the work by Chandler and Oliver Williamson, or Michael 
Porter, Competitive Strategy: Techniques for Analyzing Industries and Competitors (New York: Free Press, 
1980) and Henry Mintzberg, The Rise and Fall of Strategic Planning (New York: Prentice-Hall, 1994). 
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from heavy construction into shipbuilding, converting expertise accumulated in building 

dams and pipelines into expertise for building ships. Despite this shared knowledge and 

technique, the decision by Kaiser and Bechtel to diversify into shipbuilding came only 

after the Maritime Commission injected that great industrial lubricant: public capital. 

The blend of mass and flexible production tools in the Bay Area shipyards 

illuminates the contingent and politically charged character of merchant shipbuilding. 

The politics of ship production took a number of forms, including achieving a consensus 

on the parts of the state, private industry, and labor that the war would and could only end 

in clear victory. Ship production’s political content also emerged in the array of methods 

by which administrators, managers, and workers drove each other and themselves to 

work harder. By considering motivation in tandem with the forms of shipyard labor and 

technological innovation, this dissertation offers a substantial look at production on the 

wartime shopfloor. Perhaps because the war is such a towering subject of historical 

inquiry, few works on wartime industry concretely discuss war work itself. Even the best 

studies of wartime political economy, such as those by Milward and Overy, or on the 

U.S. at war, such as those by Richard Polenberg, John Morton Blum, or Nelson 

Lichtenstein, treat work in the abstract, as a mass of output figures, fiscal data, and union 

politics.16 For instance, David Kennedy writes that American managers and workers 
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“innovated most characteristically and most tellingly in plant layout, production 

organization, economies of scale, and process engineering” and briefly comments on the 

substitution of welding for riveting in the merchant shipyards, but goes no further.17 

Scholarship on Bay Area shipbuilding by Deborah Ann Hirshfield, Marilyn Johnson, and 

others also fails to connect work in the yards to life outside them.18 

The quotidian character of wartime production is important in its own right and as 

a tool for analyzing crucial aspects of wartime and postwar history, such as the rise of 

American military Keynesianism, which depended on distributing federal monies to 

contractors and thence to workers, who could spend it, and the concomitant establishment 

of a “consumer’s republic” predicated on economic expansion and plentiful goods.19 

                                                                                                                                                 

16 Richard Polenberg, War and Society: The United States, 1941-1945 (Philadelphia: Lippincott, 1972); 
John Morton Blum, V Was for Victory: Politics and American Culture During World War II (New York: 
Harcourt Brace & Company, 1976); O’Neill, Democracy at War; Nelson Lichtenstein, Labor’s War at 
Home: The CIO in World War II (New York: Cambridge University Press, 1982). In his history of wartime 
labor unions, Lichtenstein goes only far enough to attribute labor-management conflict in a major East 
Coast shipyard to “constant changes in construction methods altered the value and character of much 
shipyard work” (131). One work which does venture onto the shopfloor is Vander Meulen, Building the B-
29.  
 
17 David Kennedy, Freedom from Fear: The American People in Depression and War, 1929-1945 (New 
York: Oxford University Press, 1999); 648, 652. 
 
18 Deborah Ann Hirshfield, “Rosie Also Welded: Women and Technology in Shipbuilding During World 
War II” (Ph.D. diss., University of California-Irvine, 1987); Johnson, Second Gold Rush; Moore, To Place 
Our Deeds; Sheila Tropp Lichtman, “Women and Work: Wartime Employment in the San Francisco Bay 
Area” (Ph.D. diss., University of California at Davis, 1981). 
 

  

19 On the former, see Friedberg, In the Shadow of the Garrison State; on the latter, Lizabeth Cohen, A 
Consumers' Republic: The Politics of Mass Consumption in Postwar America (New York: Knopf, 2003). 
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Apart from this intrinsic historical value, looking at the texture of daily work allows us to 

understand how American workers’ toil was the “war effort” and why Americans worked 

so fervently. Though both patriotic and mercenary impulses are significant to both 

matters, other forces impelled Americans to take up war work, including a regime of 

competitive production we can call “athletic industrialism” to highlight its affinities to the 

two chief domains of competition in America: capitalism and sports. Athletic 

industrialism was akin to the espirit de corps of craftsmen described by David Brody and 

David Montgomery or to the game-like phenomenon of “making out” studied by 

industrial sociologist Michael Burawoy.20 Yet athletic industrialism did not merely rally 

workers, exploit them in a grand speed-up, or turn work into a game of outwitting 

management. Rather, athletic industrialism focused workers on the overarching goal of 

maximum output and offered an array of means to that end: attempts to set shipbuilding-

speed records, Maritime Commission programs to laud the most productive shipyards, 

output contests for welders and other crafts, campaigns to elicit labor-process 

improvements from workers. More importantly, athletic industrialism fused workers into 

coherent units while also pitting groups against other in rules-bound competition which 

                                                 

 

  

20 David Brody, Workers in Industrial America: Essays on the 20th Century Struggle (New York: Oxford 
University Press, 1993); David Montgomery, The Fall of the House of Labor: The Workplace, the State, 
and American Labor Activism, 1865-1925 (New York: Cambridge University Press, 1987); Michael 
Burawoy, Manufacturing Consent: Changes in the Labor Process under Monopoly Capitalism (Chicago: 
University of Chicago Press, 1979). 
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helped enforce the consensus over the propriety of the tripartite relationship between 

managers, labor, and the Maritime Commission. 

More broadly, these motivational activities, like other matters such as constant 

organizational and technical innovation, strengthened the legitimacy of American 

mobilization and of the social and institutional arrangements which underpinned the 

home front. The war effort’s generally beneficial effect on organized labor is well known, 

for instance. Less well known, but equally as important during the war and arguably more 

important before and after it, were the relations between the state, here in the form of the 

Maritime Commission, and private enterprises like Kaiser and Bechtel. 

Conventional assessments of the interplay of state power and business power tend 

to focus on conflict, such as battles over New Deal plans to regulate industry or the 

validity of labor unions’ power, to cite just two examples which are contemporary with 

World War II. Yet the study of wartime shipbuilding on San Francisco Bay shows that, in 

fact, constructive collaboration between the state and business (and often with labor as 

well) is both common and important. Further, this collaboration often takes a seemingly 

peculiar form, at least in the United States: state-directed industrial development. 

Of course, even the comparatively laissez-faire ideology of modern American 

political economy affords some room for the state to act on the economy through 

taxation, regulation, or central banking.  And World War II fused many disparate groups 
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together, overwhelming some longstanding points of difference and affording the federal 

government an unprecedented chance to shape the American economy. But before, 

during, and after the war, many private enterprises and public agencies found themselves 

in concord on substantive matters of political economy, such as the merit of New Deal 

public-works projects, the utility of wartime innovations, or the value of powerful state 

agencies like the Maritime Commission. Moreover, as the case of World War II merchant 

shipbuilding shows, many of these same entities often strove to maintain and enlarge 

their consensus, for it brought them nearer to goals such as high output, labor peace, or 

greater influence. The study of wartime merchant shipbuilding, then, offers three new 

perspectives on modern America. First, the industry demonstrates the importance, 

ubiquity, and durability of business-state cooperation, in distinction to the alleged 

omnipresence of strife. Second, in its fullest context shipbuilding draws attention away 

from the classic military-industrial manufacturer and towards other kinds of enterprises, 

such as super-contractors like Kaiser and Bechtel, which productively interact with the 

state in other domains. Third, shipbuilding highlights the longstanding role of the federal 

government in fostering or even leading development at every level of the economy, from 

the shopfloor to the industrial sector. All of these matters emerge clearly from an 

extended consideration of merchant shipbuilding on San Francisco Bay in the years 

spanning World War II. 
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Major Sources 

 As in so many studies of the history of business and technology, popular media 

and trade journals were immensely useful in comprehending the state of the art in 

technical matters and the zeitgeist of particular places and times. Beyond scene-setting 

press like Time and the New York Times, two periodicals were particularly valuable. The 

Welding Journal, the official publication of the American Welding Society, was full of 

irreplaceable information on shipbuilding practice. Fortune magazine, which often read 

like a trade journal for the intelligent middle manager, furnished useful overviews of 

major aspects of wartime political and economic life, from the rise of Henry Kaiser to the 

tension between the federal government and private industry. 

 Archival sources provided the bulk of the documentary evidence undergirding this 

study and its arguments. The collection of Marinship ephemera at the Sausalito Historical 

Society supplemented the far larger, and ultimately more valuable, body of company 

documents in the Marinship Corporation Records on file at the Bancroft Library of the 

University of California, Berkeley.21 High-level administrative records, the Marinship 

collection provided a window into the hearts and minds of the shipyard’s tight-knit cadre 

                                                 

 

  

21 Sausalito Historical Society, Sausalito, California; Marinship Corporation Records (BANC MSS 83/158 
c), Bancroft Library, University of California-Berkeley. 
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of upper managers, especially their conflicts with the Maritime Commission. While the 

Marinship company records contained relatively little on shipbuilding practice per se, the 

vast collection of Henry J. Kaiser papers, also on file at the Bancroft Library, more than 

made up for that weakness.22 The Kaiser papers were the second-most valuable body of 

information about Bay Area shipbuilding: production records, photographs, managerial 

correspondence, and a nearly complete run of the Richmond shipyard magazine, Fore ‘n’ 

Aft. (The Marinship counterpart, Marin-er, filed at the Sausalito Historical Society, 

offered similarly useful information about shipbuilding practice there.) The Bancroft’s 

Regional Oral History Office provided useful oral histories by shipyard workers. 

 Corporate records provided one view of wartime merchant shipbuilding, federal 

records another. The records of the Western Regional Office of the U.S. Maritime 

Commission, on file at the National Archives and Records Administration at San Bruno, 

California, contained an immense amount of material pertaining to the relationships 

between the Maritime Commission’s western office and the shipbuilders around San 

Francisco Bay.23 Occasionally hostile, the federal administrators and their private 

contractors were more frequently cordial and businesslike and sometimes even allied 

                                                 

 
22 Henry J. Kaiser papers (collection number BANC MSS 83/42 c), Bancroft Library, University of 
California-Berkeley. 
 

  

23 U.S. Maritime Commission Western Regional Office Records, Record Group 178, subgroup WEREG, 
National Archives and Records Administration, San Bruno, California. 
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against Maritime Commission headquarters in Washington. By far the largest and most 

valuable collection of documents on the technical and administrative aspects of wartime 

shipbuilding were the records of the U.S. Maritime Commission, housed at the National 

Archives in Washington, D.C. Hundreds of cubic feet of documents included detailed 

ship-by-ship production reports, maps of every wartime shipyard, minutes of the 

commission’s meetings, technical records, correspondence between the commission and 

other mobilization agencies, and innumerable other materials.24 Finally, the personal 

papers of the Maritime Commission’s wartime chairman, Emory Scott Land, on file at 

the Library of Congress, offered this colorful figure’s view of wartime shipbuilding.25 

Finally, the semi-official history of the Maritime Commission, Frederic Lane, 

Ships for Victory, has been exceptionally valuable as a guide to other sources and as a 

primary and secondary source in its own right.26 In this substantial monograph, Lane 

provides an excellent overview of wartime merchant shipbuilding in the United States 

and puts any subsequent student of the industry in the awkward position of writing 

                                                 

 
24 U.S. Maritime Commission Records, Record Group 178, National Archives and Records Administration, 
Washington, D.C. Some interesting visual complements were available in the U.S. Maritime 
Administration, Photographic Records, Record Group 357, National Archives, College Park, Maryland. 
 
25 Papers of Emory Scott Land, Library of Congress Manuscript Division, Washington, D.C. 
 

  

26 Frederic Lane with Blanche D. Coll, Gerald J. Fischer, and David B. Tyler, Ships for Victory: A History 
of Shipbuilding under the U.S. Maritime Commission in World War II (Baltimore: The Johns Hopkins 
University Press, 1951; reprint, 2001). (Hereafter noted simply as “Lane.”) 
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against a brilliant, nearly encyclopedic book. However (or perhaps thankfully), the 

book’s Washington-centered narrative passes over differences among shipbuilders at 

regional (the West Coast) and local levels (San Francisco Bay or even Richmond and 

Sausalito) and spends little time on work routines and none on workers, except in the 

aggregate. My focus on San Francisco Bay expands and tests Lane’s analyses of 

numerous important matters: the success of Washington-directed labor policy, the 

character of production, the local effects of workforce reconstitution. 

 

The Plan of the Dissertation 

 After this introduction, this dissertation is divided into six chapters which fall into 

two roughly equal units. Chapters 2, 3, and 7 deal with the merchant shipbuilding 

industry, the Maritime Commission, and Kaiser and Bechtel. Chapter 2 details the 

checkered history of federal support for shipbuilding, the rise of the Maritime 

Commission in 1936, and the heavy-construction projects which brought Kaiser and 

Bechtel, through the Six Companies consortium, to national prominence and the cusp of 

diversification into shipbuilding. Chapter 3 begins just after Kaiser and Bechtel’s 

decision, based on their experience and fueled by their ambition, to become shipbuilders, 

and traces their increasingly close ties to the Maritime Commission after 1940. In 

spearheading American mobilization during that period, the Maritime Commission 
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induced Kaiser to open four shipbuilding facilities on San Francisco Bay and several 

other shipyards around the country and Bechtel to open a number of yards, including 

Marinship. By 1943, merchant shipbuilding was the most fully mobilized sector of the 

American economy. 

 Bracketing further discussion of the high-level machinations of Kaiser, Bechtel, 

and the Maritime Commission until chapter 7, the dissertation then turns to the industrial 

practice of shipbuilding. Chapter 4 closely analyzes shipbuilding at Kaiser-Richmond and 

Marinship. Focusing on the interconnected processes of physical and mental labor 

involved in fabricating a merchant ship, the chapter examines key trades like shipfitting 

and key technical innovations like prefabricated construction. The chapter also sets the 

production of merchant vessels at Kaiser-Richmond and Marinship against the long run 

of world shipbuilding and into the context of the debate over mass versus flexible 

production. Chapter 5 continues the discussion of shipbuilding, but focuses on welding, 

the crucial shipyard trade. An extended description of the training and use of shipyard 

welders provides the framework for an analysis of the image of welders as home-front 

troops, and welding as a kind of combat. This attention to the meaning, and not just the 

process, of labor is sustained in chapter 6, which introduces the idea of athletic 

industrialism, quasi-athletic competitions within and between shipyards to build the most 

ships, work most safely, or cut construction time furthest. A means of managing constant 
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socio-technical flux in the shipyards, of providing clear (if often intangible) incentives to 

workers, and deepening workers’ engagement with their labor, athletic industrialism 

helped Kaiser-Richmond and Marinship realize their production quotas and raise their 

stature on the home front. 

In chapter 7, the threads of wartime merchant shipbuilding are carried into the 

postwar world. The Maritime Commission faded into insignificance as American 

shipbuilding collapsed after 1945, to be superseded by other federal agencies and 

enterprises with clearer ties to the new mandates of Cold War America. After unwillingly 

exiting the shipbuilding industry, Kaiser branched out into automobile manufacturing (a 

failure) and aluminum making (a great success in large part because the federal 

government managed supply and demand for the light metal). Bechtel discontinued its 

shipbuilding activities soon after V-J Day and turned back to its core business, heavy 

construction. Exploiting close ties to governments all over the world, the company 

became a leading builder of nuclear and conventional powerplants in the United States 

and petroleum-processing infrastructure in the Middle East.

  



 

Chapter 2: The Maritime Commission’s New Deal for Shipbuilding 

 

Merchant shipbuilding on San Francisco Bay was reborn over lunch at a Washington, 

D.C., hotel in the summer of 1940. Two Californian industrialists, Stephen Bechtel and 

Henry Kaiser, had come calling for Howard L. Vickery, a retired naval officer and the 

vice-chairman of an obscure but powerful federal agency, the U.S. Maritime 

Commission. The Westerners wanted to take on a share of the commission’s burgeoning 

merchant shipbuilding program, a large and largely unnoticed part of America’s still-

shambling mobilization effort.1 Neither Kaiser nor Bechtel had ever built a ship, but they 

and their partners in the Six Companies construction consortium had just helped build a 

shipyard in Seattle, where an affiliate had begun building ships for the Maritime 

Commission. Unaware of their once-removed link to the commission, Vickery warmed to 

the two Californians, whose ambitions aligned with a recent plea by Britain to build sixty 

merchantmen from American yards. Before the year ended, Bechtel and Kaiser had 

thrown up a big shipyard at Richmond, on the east side of San Francisco Bay, and started 

construction of thirty of those British cargo ships. 
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That yard, three consequent facilities in Richmond, and a related shipyard in 

Sausalito all grew out of the Maritime Commission’s tireless efforts to revitalize 

American merchant shipbuilding. Along with the National Recovery Administration, the 

array of public works projects, and the National Labor Relations Board, the Maritime 

Commission ranked as a quintessential New Deal initiative which tied together such 

interrelated factors as a new federal administrative apparatus, billions of dollars, 

thousands of industrial jobs, and above all a new belief in the utility of close relations 

between the federal government and private contractors. Unlike many of its peers, 

however, the Maritime Commission did not wither away during the war, but became a 

major part of the war effort. The Maritime Commission’s stunning success depended on 

commissioners’ comprehension and manipulation of the complex and intimate 

relationship between federal bureaucrats like the commissioners themselves, who viewed 

themselves as agents of national development and defense, and entrepreneurs like Bechtel 

and Kaiser, who viewed the federal government as a peerless customer and patron. 2 This 

relationship, a key aspect of American political economy in the Great Depression and the 

                                                 

  

2 This formulation of wartime shipbuilding is derived partly from Stephen B. Adams, Mr. Kaiser Goes to 
Washington: The Rise of a Government Entrepreneur (Chapel Hill: University of North Carolina Press, 
1997). Adams (2) defines a “government entrepreneur” as one who “carries out a new combination of 
materials and forces through the use of government capital for the government as customer or under the 
auspices of government regulation.” 
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American effort to prepare for and wage World War II, fostered the wartime merchant 

shipbuilding on San Francisco Bay and, indeed, the American war effort itself.  

 

The New Deal Context of the Maritime Commission 

Merchant shipbuilding has always exemplified international or “globalized” 

industry. Almost by definition a merchant ship carries people and goods (to name only 

tangible cargoes) between points distant enough to belong to different countries.3 For 

much of the history of American merchant shipbuilding, foreign shippers purchased at 

least a few ships from American firms like the Cramp shipyard in Philadelphia. But 

exports from American shipyards had largely stopped by World War I, and of course the 

Great Depression (which afflicted shipbuilders from 1921 to 1937) did nothing to revive 

them. By pushing to the forefront of the maritime industrial complex, the Maritime 

Commission signaled a major (if temporary) change in the history of American 

shipbuilding and shipping. Until its advent, and excluding the unique case of World War 

I, American maritime history was typified, as Thomas Heinrich argued, by minor 

alterations of the pattern by which “corporately owned steamship lines issued vessel 

                                                 

 
3 Almost uniquely among their peers around the world, American shipbuilders on the Great Lakes enjoyed 
the luxury of a captive market, for U.S. law made it very difficult for foreign competitors to impinge on 
lakes shipbuilding and shipping. 
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contracts to proprietary shipyards, contributing to the latter’s continued viability” and 

adding new ships to the merchant marine. These build-and-run conglomerates only rarely 

and briefly exhibited “corporate capital’s often noted genius for formulating long-term 

business strategies,” however, and frequently leavened their merchant work with naval 

contracts, for which they competed against the complement of government-owned navy 

yards – a contest which ultimately harmed some of the oldest and most productive 

American shipyards, like the venerable Cramp yard in Philadelphia.4 Heinrich contends 

that “an intelligent federal policy in the maritime sector, one that established incentives 

for investment (or offset the disincentives) might have turned the tide and sustained a 

viable shipbuilding industry” during the industry’s winding path between the Civil War 

and World War II.5 

No such policy emerged until the cataclysm of the Great Depression and the 

formation of the Maritime Commission, but when the commission inserted itself into 

shipbuilding, it became the most important actor in every phase of merchant shipbuilding, 

from designing ships to procuring engines, from developing new production techniques 

to creating and sustaining new shipyards. The New Deal marked the emergence of federal 

bureaucrats’ intentional use of private contractors to drive economic development. At 

                                                 

4 Heinrich, Ships for the Seven Seas, 220-221. 
 
5 Ibid., 221. 
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best, federal agencies like the Maritime Commission steered American businesses in 

certain directions, especially and forcefully after war erupted. This distinguishes an 

American model of “state-guided” development from the “state-led” model exemplified 

by the Soviet Union before or Japan after World War II 

The history of American merchant shipbuilding between the world wars divides 

into three periods unified by two countervailing characteristics: the chronic inability of 

American shipbuilders to compete with foreign shipyards and the federal government’s 

wavering but continuous impulse to subsidize domestic firms. The first period ran from 

1915 to approximately 1920, the overlong boom of war-driven shipbuilding. The second 

ran from 1920 to 1937, a slow and painful slide towards the extinction of American 

merchant shipyards. The third ran from 1937, when the federal government made a 

decisive attempt to revive merchant shipbuilding, to World War II. Thomas Heinrich’s 

description of the struggles of American shipbuilders in the last two decades of the 

nineteenth century aptly describes the situation between the world wars as well: “weak 

demand for merchant tonnage left first-class builders at the mercy of government 

spending and resulted in woeful underutilization of building space. Observers feared for 

the long-term stability of American shipbuilding.”6 But if, as Heinrich continues, 
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“shipbuilding supplied the least stable market for capital goods equipment in nineteenth-

century America,” it became far more stable in the interwar period: reliably bad.7 

 That third period was dominated by the Maritime Commission, a federal agency 

born on June 29, 1936, with the passage of the Merchant Marine Act of 1936, a piece of 

legislation passed “to further the development and maintenance of an adequate and well-

balanced American merchant marine, to promote the commerce of the United States, to 

aid in the national defense, to repeal certain legislation, and for certain other purposes.”8 

Among those “other purposes,” the Merchant Marine Act aimed to revive the 

American shipbuilding industry. For as the New Deal attended to “sick” industries like 

steel and coal, shipbuilding had been shivering in its deathbed since the middle of the 

nineteenth century, when the United States continued to protect its shippers and 

shipbuilders from foreign competition even as Britain liberalized its own maritime 

regulations in 1849 and when the United States continued to rely on sails and wood while 

Britain mastered steam and iron. By 1880, these errors had “made much U.S. shipping 

relatively expensive and pitched the foreign-trading U.S. merchant marine into an 

irreversible decline” along with the domestic shipbuilding industry from which, by law, 

all American-flag shippers had to procure their vessels.9 

                                                 

7 Ibid., 219. 
8 U.S. Congress, Merchant Marine Act of 1936, 74th Cong., 2nd Sess., 1936, chapter 858, 1985. 
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The world wars would show that “irreversible” overstates the case, but other 

historians concur with Gibson and Donovan’s judgment that most American shipbuilders 

adapted only slowly to technological change while Britain combined a strong iron 

industry, traditional skills in shipbuilding, and inherent interest in seapower to make its 

shipbuilding and shipping supreme. In his study of the shipbuilding district around 

Philadelphia, Thomas Heinrich finds a few partial successes to leaven Philadelphia 

builders’ overall inability to manage the bifurcated, sickeningly cyclical demand for 

merchant vessels and warships.10 Still other analysts argue for determinisms based on 

geography (the proximity of coal mines, iron and steel mills, and shipyards made ship 

plate cheaper in Britain than in the U.S.) or technology (British ships with reliable steam 

engines and metal hulls could carry more freight over longer and more regular route than 

most American ships, driving British freight and insurance rates below American levels 

(and perversely reinforcing America’s crippling protectionist stance).11 

The United States began to compete with Britain only after British yards had 

established their dominance, and then only by focusing on American needs and obtaining 
                                                                                                                                                 

9 Andrew Gibson and Arthur Donovan, The Abandoned Ocean: A History of United States Maritime Policy 
(Columbia, S.C.: The University of South Carolina Press, 2000), 4. 
 
10 Heinrich. 
 
11 Benjamin Larabee, William M. Fowler, Jr., Edward W. Sloan, John B. Hattendorf, Jeffrey J. Safford, and 
Andrew W. German, America and the Sea: A Maritime History (Mystic, Conn.: Mystic Seaport, 1998), 
390. 
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substantial federal assistance. The “Great White Fleet” championed by Theodore 

Roosevelt exemplified the symbiosis of naval and commercial strength by invigorating 

American shipyards and exhibiting American seapower during its 1907-1909 

circumnavigation of the world.12 After that triumph, American merchant shipbuilding and 

shipping languished until World War I. In 1914, when international trade reached a 

height not exceeded until the 1990s, ships built and registered in the U.S. carried just a 

tenth of America’s foreign trade.  

Troubled by this situation, President Woodrow Wilson and Secretary of the 

Treasury William McAdoo argued that, as David Kennedy writes, World War I 

“represented not so much an emergency as an opportunity… to capture trade that had 

previously been held by the now-distracted European combatants.”13 When the war filled 

European shipyards and made ocean shipping so expensive that a shipowner could recoup 

the cost of a new vessel with one round trip to Europe, the belligerents began hiring 

American shippers and shipyards. 

                                                 

12 Larabee et al, 391; Gibson and Donovan, 105. On the Great White Fleet, see Mark Russell Shulman, 
Navalism and the Emergence of American Sea Power, 1882-1893 (Annapolis, Maryland: Naval Institute 
Press, 1995); James Reckner, Teddy Roosevelt’s Great White Fleet (Annapolis, Maryland: Naval Institute 
Press, 1988); Kenneth Wimmel, Theodore Roosevelt and the Great White Fleet: American Sea Power 
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The European war pulled the American maritime industries into the world 

economy, but Wilson and McAdoo also used the federal government to push. Federal 

regulators made it easier to reflag vessels under the neutral American ensign, and after 

initial opposition, Congress passed the Shipping Act of 1916, which, “open[ed] an era… 

in which the federal government funded, regulated, and dominated the U.S. merchant 

marine.”14 After all, the government needed ships to ferry the American army abroad and 

sustain the globe-spanning new navy. 

The 1916 Shipping Act created two agencies with responsibility over an 

American merchant fleet. The United States Shipping Board (USSB) could use broad 

powers to run vessels for the government and oversee the activities of a semi-autonomous 

subsidiary, the Emergency Fleet Corporation (EFC), which would actually buy, build, or 

commandeer ships. After firing his first choices to head the USSB and EFC, President 

Wilson named Edward Hurley, former chairman of the Federal Trade Commission 

(FTC), to run both agencies in August 1917. Like Wilson and McAdoo, Hurley 

considered a strong merchant marine invaluable. and his stint at the FTC had equipped 

him to effectively alter the relationship between public good and private enterprise.15 
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With naval and foreign orders clogging American shipyards and the EFC 

unwilling to start spending its $750 million appropriation, Hurley acted boldly: he 

asserted federal control over every U.S. shipyard and every hull building in them (even 

those commissioned by Britain and France); requisitioned every seaworthy American 

ship for government service; coerced the Netherlands, Japan, China, and various Latin 

American countries to add their vessels to the Allied fleets; and commandeered all 

German tonnage detained in American ports. In a few months, the American state’s 

shipping capacity leapt from essentially zero to nine million tons, a long step towards the 

twenty-five million tons that eventually sailed for the government in 1918.16 Eager to join 

in Great War patriotism, the EFC planned to launch one hundred of its confiscated hulls 

on Independence Day 1918 (the plan fell five ships short). For their part, EFC-

administered shipyards tried to outdo each other by launching the most ships at once.17 

The EFC belatedly inaugurated its own building program under the guidance of 

the industrialist Charles Schwab, a protégé of Andrew Carnegie, the first president of 

United States Steel, and, as head of Bethlehem Steel, the figure responsible for making 
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that firm into a major shipbuilder.18 Schwab expanded several government-controlled 

facilities, then began using a $3 billion budget to build new facilities like four “agency” 

shipyards in Pennsylvania, New Jersey, and North Carolina.19 The EFC and its 

contractors designed the $65 million agency yard at Hog Island, in the Delaware River 

near Philadelphia, as a monument to mobilization – “a magic city of American genius.”20 

Essentially an eight hundred-acre open-air factory, Hog Island served as a point to which 

subcontractors all over the country shipped pre-made ship parts and in which thirty 

thousand workers built hundreds of copies of a single standardized vessel that resembled, 

critics said, “a square box with a triangle at each end.”21 

This scheme differed radically from the traditional process of building a ship. A 

conventional shipyard could produce everything from steel plate to marine engines, and 

employed a relatively few highly skilled craftsmen, who custom-built each vessel out of 

single, painstakingly-fabricated plates. Though subcontracted production at Hog Island 
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created unexpected problems like an immense railroad traffic jam between Philadelphia 

and Chicago, the basic mode of production did help the four agency yards launch as 

many ships between June and December 1918 as all the world’s shipyards had built in an 

average year before the war – an accomplishment attenuated by the sudden end of the 

war.22 Hog Island delivered its first vessel a week before the Armistice, after an intense 

race with another agency yard.23 

In fact, none of the yard’s 180 “Hog Islander” ships (the last launched in early 

1921) saw any service during the Great War, and the yard received no contracts beyond 

those it existed to fill. Notwithstanding, the final issue of the yard newspaper claimed that 

the facility served as “such an impressive display of the enormous resources and 

invincible determination of the Government behind it, that the effect upon the Germans 

was overpowering.”24 As this creative interpretation hints, even contemporary observers 

understood that Hog Island represented a giant failure in shipbuilding and in war 
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industry. In devising so massive a facility, the EFC overreached badly and 

embarrassingly, and thereby taught a durable lesson to such contemporaries as Under-

Secretary of the Navy Franklin D. Roosevelt, who saw that the federal government 

needed to act pragmatically when it gathered the political and economic power to prepare 

for and wage war.25 

At Versailles, President Wilson (and advisors like Assistant Navy Secretary 

Franklin Roosevelt) tried but failed to seal America’s new status as a maritime power. 

Britain objected to U.S. attempts to institute international shipping regulations, fearing 

that such rules would dull its ability to profit from free trade within the empire and 

protected trade outside it.26 Then, while American ships ferried much-needed goods to 

Europe, Britain slipped its own ships back into world trade and quietly restored the 

prewar order it had dominated.27 

Domestic support for Wilson’s shipbuilding and shipping plans eroded just as 

fast. The 1920 Merchant Marine Act (the “Jones Act”), which still stands as the official 

statement of American maritime policy, affirmed that the American merchant marine 
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existed to carry goods in peace and serve as a naval auxiliary in war but insisted that 

American citizens, not the government, should own and operate the fleet. To that end, the 

act specified precisely how the USSB should sell its ships – in a word, cheaply – and 

offered low-interest government loans for the private construction of new ships, a 

quintessential application of public subsidy for private profit. Since its drafters knew that 

American shippers did not want to compete with fast foreign ships on many trade routes, 

the act permitted the Shipping Board to operate ships wherever private American-flag 

shippers would not. This seeming concession to federally-owned shipping actually forced 

the government to meet the stiffest foreign competition while allowing American 

shippers to run obsolete ships on poor routes – an odd outcome for a law designed to 

curtail government-run shipping and encourage private shipping. Edward Hurley 

registered his disgust with the Jones Act by resigning from the USSB.28 

The American shipbuilding industry had survived the general postwar contraction 

by relying on its backlog of wartime orders, but the Jones Act cut those contracts and 

then compelled the Shipping Board to sell ten million tons of war-built ships. With world 

merchant fleets flooded by cheap ships, American shipyards did not produce a single 

ocean-going hull between 1922 and 1928.29 The hallowed Cramp yard in Philadelphia 
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closed for lack of new construction, and other private shipbuilders like Bethlehem Steel 

and Todd Shipyards Corporation avoided bankruptcy by diversifying into ship repair and 

conversion.30 

Shipping also faltered. The American merchant marine carried less than a quarter 

of all American exports by 1926.31 In response, Congress passed the Merchant Marine 

Act of 1928, which authorized the Shipping Board to underwrite the construction of 

ocean-going vessels in the U.S. and to hire American shipping lines to carry U.S. mail 

abroad (thus reemphasizing that the mail has always linked public and private 

enterprises). Within a few years, ship operators had built sixty-four vessels for use on 

dozens of mail routes all over the world, and connived with the USSB to abuse the law.32 

In 1929, the board, selling off its last shipping line, accepted a cheap bid by a board 

favorite, a shipper created around 1900 when J.P. Morgan combined many small firms.33 

Akin to Wall Street speculation and other financial irregularities, the scandal eventually 
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required President Herbert Hoover to investigate the USSB, but the stock market crash 

and the swelling depression soon curtailed the inquiry.34 

Franklin Roosevelt’s victory in the 1932 presidential election spurred a 

Democratic senator from Alabama, Hugo Black, to launch an inquiry into mail subsidies 

and the Shipping Board (renamed the “Shipping Board Bureau” and shifted into the 

Department of Commerce).35 After three years, the Black Committee found that the 1928 

law had divided administrative and operational duties among the Post Office, the 

Shipping Board, shippers, and shipbuilders, which at best prevented a useful synthesis of 

public and private interests and at worst encouraged corruption and mismanagement. 

New Dealers on the committee blasted shippers who obtained larger subsidies by falsely 

claiming unprofitability, hid the foreign registry of their ships, and even collected 

subsidies without actually carrying any mail.36 

Rather than calling for the elimination of federal subsidies, the Black Committee 

recommended that the federal government reconstitute its subsidy program to equalize 
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high American shipbuilding and ship-operating costs with lower foreign costs.37 These 

recommendations adapted older ideas to the New Deal, but they also filled the vacuum 

created when, in May 1935, the Supreme Court declared the National Recovery 

Administration unconstitutional and voided the regulatory codes developed by 

shipbuilding and other industries.38 President Roosevelt (and his secretary of commerce) 

readily approved the Black Committee measures and sent the report back to Congress. 

 Echoing his former boss, Woodrow Wilson, Roosevelt suggested that since 

peacetime commerce and wartime logistics required a strong American merchant marine, 

Congress ought to subsidize American shipbuilders just as foreign governments aided 

their shipbuilders.39 According to historian Ellis Hawley, this aid indicated that 

policymakers considered shipbuilding a natural oligopoly whose social and economic 

utility required the state to “stabilize prices, reduce competition, and insure profitable 

returns” and establish “a mixture of controls, protection, subsidies, and publicly 

sponsored cartels… in which the government became not only a regulator, but a 

protector, supporter, and provider” of industry, as well as its customer.40 
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 The Senate Commerce Committee spent much of 1935 writing drafts of a 

merchant marine bill, but none received sustained attention from Congress.41 Two battles 

raged within the bipartisan bill-writing committee. First, Senator Black and his allies on 

the left, who advocated a government-owned and operated fleet, fought shipowners and 

shipbuilders, who adamantly opposed a nationalized fleet but wanted – indeed, 

demonstrably needed – outright government subsidy. Second, shipbuilders wanted to 

encourage or compel American shipowners to build in domestic yards while shipowners 

insisted on their freedom to build ships abroad.42 By February 1936, the president, 

unhappy with the debate, mediated a truce which finally brought the thirty-fifth draft of 

the Commerce Committee’s bill to the full Senate – though without the customary 

recommendation for its adoption.43 The act languished until just before adjournment, 

when the Appropriations Committee finally inveigled a vote by threatening to end all 

mail subsidies.44 With the happiness of every Congressman’s constituency now at risk, 

the Senate and the House of Representatives hurriedly passed the Merchant Marine Act 

of 1936.45 
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 The new act definitively set out the mission and character of the U.S. shipping 

and shipbuilding industries, most notably by charging a new federal agency, the U.S. 

Maritime Commission (USMC), with responsibility for “the creation of an adequate and 

well-balanced merchant fleet … readily and quickly convertible into transport and supply 

vessels in a time of national emergency … [and] the ownership and the operation of such 

a merchant fleet by citizens of the United States insofar as may be practicable.”46 The 

critical concluding phrase represented the final compromise between Senator Black and 

his opponents and endowed the Maritime Commission with flexibility that proved useful 

during the war. The Merchant Marine Act resembled other New Deal “piecemeal reform” 

of problems as diverse as the structure of the coal industry and the conduct of union 

elections, but the act went further by making a decisive effort to unite the public and 

private sectors around a formal mechanism of subsidizing new construction, constructive 

policies such as the recapture of excessive profit, and above all a clear sense that the 

nation’s economic and military health depended on a viable merchant marine.47 

Mindful of the delays which had crippled the U.S. Shipping Board, Roosevelt 

immediately announced his nominees for the five-member Maritime Commission. As 
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chairman, Roosevelt nominated Joseph P. Kennedy, the patriarch of a rising 

Massachusetts family, a Democratic Party stalwart, and an experienced administrator 

who had run one of Bethlehem Steel’s shipyards during World War I, the Radio 

Corporation of America and several film studios before the Great Crash, and the 

Securities and Exchange Commission in 1934-1935.48 An attorney who had served in the 

Emergency Fleet Corporation and Shipping Board Bureau seemed to be “‘Hugo Black’s 

man’ on the commission” and Kennedy’s aide in reforming the corrupt mail subsidy 

program.49 To balance these two New Dealers, Roosevelt nominated three conservatives: 

a Republican ex-senator from Maine (who served as the emissary from the shipbuilding 

industry) and two retired admirals (who ensured close cooperation between the USMC 

and the U.S. Navy). Admiral Emory S. “Jerry” Land joked that he helped the commission 

meet its legal mandate for bipartisanship.50 

Of the five nominees, Roosevelt put Land up for a six-year term, a clear sign of 

the trust that had developed over their long relationship. Sixth in the 1902 class at the 

U.S. Naval Academy, Land had risen quickly through the Navy and served under 
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Franklin Roosevelt in the Navy Department during World War I. After the war, Land 

worked in commercial aviation (his cousin Charles Lindbergh taught him to fly), then 

returned to active service to run the Navy’s Bureau of Construction and Repair, in which 

post he became the “busiest man in the navy.”51 As chief of “BuConRep,” Land exerted 

great power over American shipbuilding. In 1933, President Roosevelt convinced 

Congress to authorize – as “a temporary, emergency measure” – the use of National 

Industrial Recovery Act funds to build thirty-three warships, a reconception of defense as 

a kind of public works which resisted most criticism: industrialists obtained a rare 

infusion of capital, labor gained thousands of stable jobs, and the Navy acquired new 

ships.52 Ignited by the 1933 measure and then fueled with several conventional 

appropriations bills, warshipbuilding increased from just nineteen commissioned ships 

between 1934 and 1936 to thirty-three ships in 1937, twenty-five in 1938, and twenty in 

1939.53 With the naval building program well in hand in early 1936, Land began trying to 
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resign, but, as he put it, FDR would always resist, hinting of “other plans… which would 

involve my services” – the new post on the Maritime Commission.54 

In his committee’s final report on the American merchant marine, Senator Black 

had advocated that “fearless, uncompromising men” administer the subsidy program, but 

he found Land too much of both. Hours after the nominations reached the Senate, Black 

formally objected to the nomination of the naval officers on the grounds that they 

jeopardized the Maritime Commission’s autonomy from the Navy, and, further, that 

Land’s staunch conservatism on labor issues made him ill-suited to a post in a New Deal 

agency. At an unusual Saturday hearing on the five nominees, the Senate Commerce 

Committee heard little criticism of anyone except Land. (Chairman-nominee Kennedy 

vowed to recuse himself from duties which conflicted with stockholding in Todd 

Shipyards Corporation, a major ship repair and shipbuilding concern.55) As chief naval 

constructor, Land had advocated that naval yards operate on a 40-hour workweek rather 

than the 32-hour schedule unions preferred as a means to spread employment. Land 

responded that this stance had “represented the official views of his superiors in the line 

of duty” and, moreover, that the president had known of the matter at the time and when 

he nominated Land for the commission. This response led the committee to conclude that 
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Land possessed “peculiar and unusual fitness to represent the special relation of the 

Merchant Marine to the Navy” and that he would “bring to the commission technical 

knowledge and experience indispensable to the administration of the new act.”56 Five 

days later, the Senate confirmed all five nominees, and the Maritime Commission 

officially began operations, with Land supervising ship design and construction.57 The 

confirmation episode effectively set the tone for the entire merchant shipbuilding 

program by stressing not only the value of the technical expertise of men like Land, but 

their personal and organizational bonds to peers in the Navy, the Oval Office, Congress, 

and, eventually, the mobilization agencies. 

 The admiral plausibly insisted that “from the time I became Chairman of the 

Maritime Commission until his death, I acknowledged only F.D.R. as my Boss,” yet he 

and Roosevelt shared few values.58 Land joked that they “agreed on the Navy and on steel 

ships (of regulation design)” and “disagreed on labor, the St. Lawrence Waterway … and 

a few other matters.”59 Still, Land served as a harbinger of a movement by conservatives 

into key positions in the Roosevelt administration. Just before the 1940 election, for 
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instance, the president shockingly selected Henry Stimson, Herbert Hoover’s secretary of 

state, to serve as secretary of war, a post he had held under William Howard Taft and 

would hold through the war; and Frank Knox, a former Rough Rider and the GOP vice-

presidential candidate in 1936, as secretary of the navy. 60 David Kennedy claims that “the 

appointments of Knox and Stimson bespoke Roosevelt’s high-minded intention to seek 

bipartisan consensus in a time of grave national crisis.” 61 They did, but installing Land, 

Knox, and Stimson at critical intersections between the federal government and private 

industry also indicated the president’s pragmatic conception of national preparedness. 

 

The Maritime Commission Sets Sail 

The commission immediately began work on three outstanding problems: 

resolving the mail-subsidy contract debacle, planning and implementing a merchant 

shipbuilding program, and finalizing new standard ship designs. Chairman Kennedy, 

whom Land later approvingly described as “ruthless,” took just two months to resolve 

$165 million in mail-contractor lawsuits against the Shipping Board, as well as the 

government’s countervailing actions against operators exposed by the Black Committee. 

Most parties dropped their cases outright; the rest settled for a total of less than a million 
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dollars.62 To prevent the recrudescence of this problem, Kennedy reduced by two-thirds 

the number of mail contractors.63 Stringent new financial health requirements rendered 

some shipping lines ineligible for mail contracts, drove others out of business, and 

allowed the federal takeover of inefficient operators.64 

 Simultaneously, the commission launched a major study of the maritime 

industries, which synthesized an audit of USMC expenditures by Price, Waterhouse & 

Company with the commission’s own qualitative research on American shipbuilding and 

shipping.65 An Economic Survey of the American Merchant Marine analyzed the world 

maritime industries, including the commission’s own position as owner of a fifth of the 

entire American merchant fleet, provided data to support the commission’s plans to 

revive American shipbuilding and shipping, and proposed several amendments to the 

Merchant Marine Act (which Chairman Kennedy privately deplored as “unworkable”) to 
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refine the commission’s power to recapture excessive profits, establish a merchant marine 

academy, and regulate shipboard working conditions. Published in November 1937, the 

Survey stands as an unusually late example of the New Deal planning mania that 

historians usually pronounce dead by the mid-1930s.66 

Shipbuilding capacity presented the most serious problem. In 1937, American 

commercial shipbuilders operated only ten shipyards with a total of 46 shipways – just 

over half of Hog Island’s total capacity.67 Moreover, as Fortune magazine pointed out, in 

1937 the U.S. merchant marine ranked fourth in tonnage (an indicator of cargo-carrying 

capacity and vessel size), fifth in average speed (a factor in American lines’ ability to 

compete with foreign rivals), eighth in the number of high-quality vessels, and down with 

bottom-tier shipping nations like Brazil and Greece with regard to its ships’ age.68 The 

decrepitude of the American merchant fleet made foreign ships all the more attractive to 

American exporters. By 1937, other countries’ fleets hauled three-quarters of America’s 

foreign trade.69 
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In response, the commission adopted a “construction differential subsidy” (CDS) 

program that fused the demand-side needs of American shippers with the supply-side 

abilities of American shipbuilders. Instead of simply paying operators to build ships in 

U.S. yards (which might revive the corruption of the Shipping Board), the commission 

became a broker, first reviewing an operator’s vessel design and operating plan (and 

making whatever modifications the Navy might require), then putting the vessel up for 

bids from shipbuilders and letting the construction contract to the low bidder. Later, the 

commission sold the completed ship to the operator for what the ship would have cost in 

a foreign yard – usually about half its actual cost.70  

This process fulfilled the 1936 Merchant Marine Act by making “citizens of the 

United States insofar as may be practicable” responsible for the American fleet by 

charging American companies, not the government, with the duty to build and operate the 

ships and permitting the Maritime Commission – a representative of American taxpayers 

– to simply cover the differential between the actual cost of the ship and its nominal 

foreign cost.71 Aside from that use of public subsidy to underwrite private gain, it 

appeared that the CDS scheme benefited everyone: operators got cheap new ships, 

builders received a constant stream of lucrative orders, shippers renewed and expanded 
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their fleets, and the Maritime Commission fulfilled its congressional mandate. Wartime 

operations diverged from the CDS template, but prewar building established the 

commission as the head of merchant shipbuilding and confirmed its broad authority over 

ship design, financing, and production. More subtly, the subsidy program also made the 

commissioners more willing, if not yet eager, to spend millions of dollars on merchant 

ships. This trait proved useful during the war, when the exigencies of mobilized 

production forced the commissioners to demand and facilitate shipbuilding at almost any 

cost. 

The Survey and its consequent policies were of a piece with New Deal reforms 

aimed, as historian Ellis Hawley writes, at creating an economy “characterized by private 

controls, partial planning, compensatory governmental spending, and occasional gestures 

toward the competitive ideal.”72 In using their regulatory and administrative powers more 

coherently than many peers, the commissioners had few qualms about circumventing free 

enterprise when preparedness seemed to demand it, as when they inaugurated the 

centerpiece of their shipbuilding efforts: the “long-range program” to construct hundreds 

of cargo vessels over the next ten years. 

The commission solicited its first shipbuilding-contract bids in October 1937, a 

few months into the severe “Roosevelt recession” which had started when the federal 
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government cut its deficit spending and which began to end when the administration 

adopted the Keynesian fiscal policies which ultimately funded the war effort.73 The major 

yards on which Land expected to rely over the next decade viewed the conjunction of 

increased federal spending and a long-term shipbuilding program as a warrant to submit 

bids well above the Maritime Commission expectations. In a long memorandum for 

Chairman Kennedy and President Roosevelt, Land explained that the commission had 

estimated that the relatively simple cargo vessel at the heart of its plans should cost about 

$1.8 million (including a substantial profit). Only one shipyard – “about whose 

responsibility little is known” – met that figure, while the biggest, most experienced firms 

bid about $2.5 million, a sum which unreasonably exceeded the costs of both comparable 

World War I vessels and contemporary foreign-built ships. 

Worried that “high prices in the shipbuilding industry threaten to balk the 

Government’s program for the rehabilitation of the American Merchant Marine,” Land 

jabbed at critics who decried World War I shipbuilding “for its extravagance” but then 

inflated their own bids. Land also dismissed shipbuilders’ claims that local conditions 

like higher wage and steel costs or craft-based production methods accounted for the high 

bids: two yards which shared a labor pool, suppliers, and production methods made bids 
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which differed by almost one hundred percent.74 Since, further, “shipbuilding is an exact 

science and there should be little leeway in the technique of cost accounting,” Land 

concluded “that the larger yards do not care to participate in the building of cargo vessels 

for the Commission,” preferring instead to look for “Navy business” or “to play safe in 

the absence of any experience” with the commission and its ships. Land substantiated the 

latter point by pointing out unseemly ways several yards had altered their bids – 

specifying their proprietary turbine engines even though the commission wanted steam 

engines.75 

 Land considered five solutions to “the present dilemma.” He argued that the first, 

obvious option of simply accepting the bids would defraud taxpayers, create an 

impossibly expensive merchant marine, and establish a precedent for the years-long 

shipbuilding program. Second, the commission could allow American shipowners to buy 

vessels from foreign shipyards which could build particular ships for less than half the 

cost of domestic construction. Land dismissed this option because it effectively 

implemented a one-hundred percent tariff on imported ships (a trade barrier that 

“practically no other American industry receives”) and flouted the long-standing legal 
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requirement that only American-made ships could carry the American flag. Third, the 

commission could build ships in the several Navy yards if the Navy would release its 

capacity for merchant building – an unlikely prospect. Fourth, the commission could 

“stimulate competition in the shipbuilding industry” by placing contracts in small 

shipyards all over the country.76 Finally, the commission, “as a last resort, could ask 

authority to build the ships itself,” creating government-run merchant shipyards akin to 

Navy shipyards and Army arsenals. Land liked this option because it offered “an 

opportunity to utilize the mass production technique that proved so effective in the 

building of ships during the war,” in which “the United States excels,” and which, if 

“applied to shipping, looks like the answer to the building problem.”77 

Land’s ideas of placing contracts with underutilized builders and applying mass 

production techniques to the ship construction process became fundamental elements of 

the commission’s wartime merchant shipbuilding effort.78 In the short term, Land clearly 

understood the effects of assigning contracts to small yards across the country, 

collaborating with those yards to develop new production methods, and developing a 
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kind of hybrid enterprise in which private contractors depended heavily on government 

capital and property. Thus, the Maritime Commission awarded its first contract, for four 

medium-sized cargo ships, to the Tampa Shipbuilding and Engineering Company, the 

only shipyard that had met the commission’s original cost estimate.79 The contract was an 

important vote of confidence in the nearly-defunct Florida company, which had verged 

on insolvency since a 1932 fire, as well as a blow to the high bidders. As Land put it 

later, Tampa built the ships, “the navy took them and the monopoly was broken… It was 

demonstrated that ships could be build at a cost within reason.’”80 Chastened, several big 

yards lowered their bids and accepted contracts to construct four ships each, finally 

kicking off the commission’s shipbuilding program and giving Land reason to brag that 

he and Kennedy had “spanked the U.S. shipbuilders.”81 

These accomplishments occurred just before Kennedy resigned to become 

ambassador to Great Britain and Land moved up into the chairmanship. Over the next 

two years, the commission’s shipbuilding program grew rapidly under Land and, when 

expanding duties drew him away from his beloved technical matters, a new fifth 
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commissioner, Commander (later Rear Admiral) Howard L. Vickery, who had served 

under Land in the Navy, then moved to the Maritime Commission to serve as Land’s 

special assistant. In 1940, Vickery became a regular commissioner with special 

responsibility for the burgeoning Technical Division, which grew from doubled in size 

between July 1939 and July 1940. Land and Vickery preferred ex-Navy men as staffers, 

and stole so many from the service that the Secretary of the Navy formally complained 

about the commission’s raids. 82 

From its 1938 goal to build 500 ships in 10 years, the commission aimed higher 

and higher until it stood ready in August 1940 to let a huge raft of contacts for 200 ships. 

These vessels fell mostly into what Land described as “seven standard designs” – three 

cargo ships, two tankers, and two passenger ships (including the luxury liner America).83 

These vessels culminated work begun in 1934 by technical staff from the Shipping Board 

Bureau, the Navy, prospective commercial shipowners, and an outside naval architect. 

Aiming to prevent the possibility that the haphazard Great War shipbuilding program 
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would be repeated in a future war, the board developed three ship designs which the 

Maritime Commission inherited and refined into the seven standard types of 1940.84 

None of the standard designs departed radically from established precedents, 

though all met both commercial and naval needs. The C-class cargo ships, for instance, 

all met the Navy’s demand for relatively high top speeds. 417 feet long and topping out at 

14 knots, the C1 was the smallest and slowest of the trio. 459 feet long, the C2 had a 

rated speed of 15.5 knots, but often ran faster. Similarly, the C3, a 492-foot long ship in 

which Land and Vickery had considerable pride, ran as fast as 20 knots, well over the 

rating of its turbine powerplant. Though the Navy considered operating speed the key 

attribute of the three C-types, Land and other Maritime Commission staffers emphasized 

construction speeds. “Should an emergency happen tomorrow,” he told a military 

audience in 1940, “we could pull off the shelf for every possible ship builder in the 

United States something they could jump into right away – working plans complete with 

machinery installations, etc. – the whole bag of tricks available to shoot at industry. We 

feel that may be the most important thing we have done as far as present conditions are 

concerned.”85 

                                                 

 
84 “Joint Board for the Design of Standardized Merchant Vessels, United States Departments of the Navy 
and of Commerce,” RG 178, entry 8 (U.D.), carton 1, p. 1. 
 
85 “Shipping Industry” lecture, 4. 

  



62 

In discussing “every possible ship builder,” Land had in mind not only the firms 

which had already taken contracts (and would take more), but also companies either 

peripheral to or completely outside the old and powerful “shipbuilding fraternity.” The 

Todd Shipyards Corporation, for instance, had abandoned shipbuilding during World 

War I when the Emergency Fleet Corporation awarded the company’s Seattle yard to a 

neophyte builder which collapsed in the postwar shipbuilding depression.86 Beginning in 

the 1920’s, Todd president John Reilly focused his company on ship repair, refit, and 

conversion, risky businesses which nonetheless helped Todd to survive when other 

shipbuilders faltered.87 The fragility of the repair and refit market endowed Todd 

management with a prickly suspicion of outsiders, from female secretaries (who were 

banned from the company’s New York offices) to most prospective partners.88 But along 

with good management and its peculiar corporate culture, Todd had another valuable 

asset: five shipyards whose carefully-chosen locations around the country (two each on 

the Atlantic Ocean and Gulf of Mexico, one on the Pacific) could meet much of the 

growing demand for repair of World War I-vintage ships. 
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Hog Islanders in dry dock hardly quickened a shipbuilder’s blood like new hulls 

on the building ways, so when the Maritime Commission announced its long-range 

program in 1938, Reilly sought out new partners like William “Pete” Newell, who had 

managed the Bath Iron Works in South Portland, Maine, during World War I and again 

during the depression, when the yard produced luxury yachts and fishing trawlers before 

turning to destroyers. Newell happily joined Reilly in 1938, just before his destroyer 

work led indirectly to a new West Coast partner. Reilly had hired a Seattle general 

contractor named Jack McEachren (a man so devoted to his work that he enjoyed 

watching pile drivers work) to build a new shipyard in Seattle, and McEachren, hearing 

of Todd’s plans to pursue merchant shipbuilding, introduced Reilly to the principals of 

the Six Companies heavy construction organization, a consortium which included firms 

run by Henry J. Kaiser and Stephen Bechtel, two ambitious Californians who had 

recently begun exploring new enterprises like shipbuilding.89 

 

The Six Companies: Building a Modern West 

Bechtel and Kaiser hardly broke new ground by pushing their engineering-

construction firms into heavy manufacturing. During World War I, Stone & Webster, a 

giant Boston-based engineering firm, had been a major partner in the American 
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International Shipbuilding Corporation which ran the Hog Island shipyard. Throughout 

the twentieth century, Bethlehem Steel extended its metal-manufacturing business by 

diversifying into shipbuilding. 

 Firms like Bethlehem, Stone & Webster, and Kaiser and Bechtel considered 

engineering, construction, and heavy industry comparable on the grounds that the 

production of capital goods like machine tools, ships, or airplanes differed significantly 

from consumer goods.90 First, the complexity (and often the sheer size) of capital goods 

tends to compel capital goods builders to value workers with skill levels that dramatically 

exceed the skills demanded in manufacturing industries. The contrast between Henry 

Ford’s early car factories and the Baldwin Locomotive Works in Philadelphia, two 

roughly contemporary enterprises, provides a good example. Managers at both companies 

shared general concerns with profit, quality, and productivity. But deskilled operatives 

performed the myriad discrete tasks involved in the serial production of highly 

standardized Ford automobiles, while skilled craftsmen collaborated flexibly in the 

simultaneous production of many customized railroad locomotives. 

 The individualized quality of capital goods provides a second point of distinction 

between manufactured goods and capital goods, which are rarely mass produced but 
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instead built by the unit or in small groups. At Baldwin and at shipyards like Cramp, 

managers and engineers filled customers’ orders by using many standard components 

(from nuts and bolts up to massive boilers) and then focusing their skilled workers’ labor 

on those parts of the production process which could not be fully or cheaply routinized: 

the construction of a novel kind of powerplant or of a ship designed for a particular trade 

route. 

 Both the buyer and the seller of a capital good understand that its normal useful 

life would be measured in years or even decades, a third characteristic of capital goods. 

Longevity and durability correspond to the skilled labor that goes into the good’s 

construction: skilled workers adeptly made high-quality goods which lasted a long time. 

Durability corresponded to the relatively high cost of many capital goods, which were, as 

the label indicated, a kind of capital or investment, and not merely another kind of 

expense like electricity or labor. 

The high cost and inbuilt durability of capital goods contribute to the cyclical 

nature of capital goods industries. This fourth characteristic also ranks as the most 

notorious quality of capital goods industries, as the history of American shipbuilding 

between 1914 and 1940 demonstrated. The unsettling, unpredictable, and sometimes 

unhealthy cyclicality of capital goods industries helps determine the structure of the firms 

that produced the goods. As Alfred Chandler has shown, American mass production 
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companies began around 1850 to invent and adopt organizational forms which endowed a 

hierarchy of professional managers with control over resource allocation, marketing 

decisions, and company strategy. Conversely, control in capital goods enterprises like the 

Cramp shipyard and the Baldwin Locomotive Works tended to reside in a tightly-knit 

managerial staff drawn from a founding family (as the company names indicate) and its 

long-term allies, who often proved as capable of adept (and incompetent) management as 

professionally-trained managers. 

While scholars have studied capital goods industries like machine tools, 

locomotives, and ships, they have paid less attention to heavy engineering and 

construction, a kind of enterprise which has played a (literally) foundational role in 

modern America.91 The Six Companies provide exemplary proof of both the importance 

of heavy engineering and construction and of capital goods-makers’ ability to move into 

new domains. The Six Companies’ spectacular success at Hoover Dam allowed the 

consortium to take on construction work throughout the American West and then, 

beginning in 1938, to diversify into new industries. For the Six Companies, the Maritime 

Commission’s shipbuilding program seemed like another public works program – albeit 

one with few limits as to duration, geography, or profit. 
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 The germ of the Six Companies had formed in 1922, when two companies from 

the east side of the Rocky Mountains, Utah Construction and Morrison-Knudsen (M-K), 

joined to drive railroads through the Intermountain West.92 Harry Morrison had worked in 

the U.S. Reclamation Service before World War I, learning the geography of the still-

unsettled West and the topography of the federal public works bureaucracy.93 Utah’s 

management included Marriner Eccles, whose financial acumen not only made him an 

excellent cost forecaster but helped him build a banking empire and eventually become 

the president of the Federal Reserve.94 Utah worked on quintessentially modern projects 

like the controversial plan to furnish San Francisco with water from the Hetch-Hetchy 

Valley in then-new Yosemite National Park, but the company had an unusually 

traditional source of working capital: the periodic sale of sheep and cattle from its 

gigantic herds, which could bring in a million dollars a year.95 

In 1925, eager to diversify into dams, Utah and M-K hired a young engineer, 

Frank Crowe, away from the Bureau of Reclamation. Crowe had inherited from his boss 

at Reclamation the dream of damming the Colorado River, but in the short term he 
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concentrated on smaller dams that nonetheless offered Utah and M-K excellent 

opportunities to make money and furthered Westerners’ conception of dams as integral to 

the region’s growth.96 While citizens, bureaucrats, engineers, and others debated whether 

dams ought to irrigate fields, electrify cities, or satisfy thirsts, they concurred that 

Western development could not occur without the dams and that the federal government 

should act as the prime agent of that development.97 

Between 1925 and 1931, Utah and M-K, with Crowe as supervising engineer, 

built several big dams across the west and then set its sights on the biggest project yet: 

Hoover.98 When the government called for bids on a massive dam at Black Canyon on the 

Colorado River, the partners acted quickly. Together, Utah and M-K had considerable 

experience and $1.5 million towards a five million dollar working-capital fund, but 

neither resource provided anywhere near enough experience, working capital, or nerve, 

so the partners began tapping their network of partners, acquaintances, and favor-doers. 

Morrison convinced a sometime partner, the J.F. Shea Company of Los Angeles, to bring 

in its pipe and tunnel expertise and $500,000. Shea, in turn, drew in one of its own peers, 

                                                 

 
96 “EM I,” 103. 
 
97 For more on the meanings associated with Western dams, see Richard White, The Organic Machine 
(New York: Hill and Wang, 1995), 66. 
 
98 “EM I,” 103. 

  



69 

Portland’s Pacific Bridge Company, with another half million dollars and peerless 

knowledge of underwater construction.99 A San Francisco banker and friend of President 

Hoover put Morrison in touch with a big San Francisco-based general contractor, 

MacDonald & Kahn, whose principals added another million dollars and raised the 

emerging consortium’s profile in the Bay Area.100 This, in turn, attracted one of the 

several other groups investigating the Hoover project: the frequently-partnered Bechtel 

and Kaiser firms.101 

Warren Bechtel – “Dad” to his partners as well as his children – had founded his 

construction firm in 1912, and in fact had vied with Utah for railroad contracts before 

focusing on highway work. In the early 1920’s, Bechtel met Henry Kaiser, a small paving 

contractor, and paid the younger man the compliments of asking to drive over his road 

and then to join Bechtel on roadbuilding contracts all over California.102 The two men 
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shared more than an interest in construction. Both had started out in the East: Bechtel in 

railroad construction in the Middle West; Kaiser in retail photography in New York and 

Florida. Both found success only after years of toiling for others: Bechtel had moved into 

construction after his ranch failed and only started his own company at age 40; Kaiser 

had jumped from construction equipment-supply to construction proper in his late 

twenties and struck out on his own at age 32, after getting fired. Finally, both men 

intended to pass their companies on to their sons. With “Dad,” their mother, and their 

sister, the three Bechtel boys lived in a modified railcar on jobsites all across the West; 

Edgar and Henry Kaiser, Jr., shared a Model T with their parents.103 

More concretely, both men valued technological innovation generally and 

mechanization particularly. Kaiser put rubber tires on his wheelbarrows and acquired 

exclusive rights to use the inventions of R.G. LeTourneau, a California entrepreneur 

whose “earth mover” and other construction machines soon replaced mules and wagons 

on Kaiser’s construction sites.104 Bechtel may have been the first to use tracked heavy 
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equipment, predecessors of the familiar Caterpillars, on a construction job.105 Their 

interest in mechanization, and concomitant attention to task scheduling, inventory 

control, and other organizational matters grew out of Kaiser and Bechtel’s interest in 

beating deadlines. Instead of merely equating time and money, Bechtel and Kaiser 

thought and acted as if time created money.106 Besides their steady partnership on various 

projects, Kaiser and Bechtel started an industrial insurance firm and informally traded the 

presidency of a regional contractors’ association.107 In fact, they did almost everything 

informally: Kaiser recalled approvingly that “Dad” Bechtel “hated to sign papers, on the 

theory that if you couldn’t trust a man’s word, you couldn’t trust his signature. And his 

usual condition for entering any proposition was a fifty-fifty division.”108 

By the time Hoover appeared on the horizon, the project had already reached 

become too complex for such informal equality. Accounts of how Kaiser and “Dad” 

Bechtel decided to get into the bidding for Hoover differ, but when they finally did agree 

to pursue the job and brought in Warren Bros., another sometime-partner, for additional 

experience and capital. Shortly thereafter, Bechtel and Kaiser learned that the Morrison-
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Knudsen group still needed capital, and offered to chip in the last $1.5 million, sealing an 

eight-firm partnership.109 

The partners viewed Hoover Dam as a lucrative project and as an opportunity to 

establish themselves as preeminent executors of government contracts. High stakes called 

for careful preparation, so the syndicate prepared three separate cost estimates, which 

happily differed by just $700,000 – pennies on the fifty-million dollar project.110 In 

choosing a name for their new concern, the partners demonstrated a perverse sense of 

humor: “Six Companies, Incorporated” belied arithmetic, since there were eight 

companies involved, and alluded to a San Francisco-based league of Chinese crime 

families. The Six Companies incorporated themselves as a Delaware corporation, 

obtained a required surety bond from a San Francisco bank, and bid $48.9 million on the 

Hoover Dam project, a figure that included a handsome 25% profit margin.111 

When the Bureau of Reclamation opened the bids on March 4, 1931, the Six 

Companies came out five million and ten million dollars beneath the other two acceptable 

bids, both put in by giant national firms headquartered east of the Rockies.112 By winning 
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the world’s biggest civil engineering project, the Six Companies vaulted from regional 

contracting into what the middle Bechtel son called “a prime position as being big-time, 

real thinkers.”113 The San Francisco Chronicle, immediately claiming the Six Companies 

for the city, announced the win with a banner headline and bragged that the companies’ 

“bid is the largest in the history of American construction. The project itself is second 

only in magnitude and cost to the Panama Canal.”114 When several principals returned to 

San Francisco a few days later, the mayor planned a “royal welcome” to demonstrate that 

“San Francisco is proud of the world-wide distinction… this contract will give the city 

and is happy because of what it will mean in a financial and an industrial way.”115 Indeed, 

construction and engineering company salesmen soon began flocking to the city to seek 

contracts with the Six Companies.116 

When the project commenced in early 1931, San Franciscans enjoyed no special 

place in the throng that assembled in Las Vegas to seek jobs on the project. Workers 

lucky or determined enough to win jobs lived in a crude town near the dam site and 
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worked under brutal conditions. Apart from the desert heat, Six Companies managers 

pushed workers hard right from the start, for the partners wanted to push the project as far 

as possible in the first year, clearing a path to the bonus for beating the project deadline. 

True to plan, the Six Companies recouped its five million dollars of working capital in a 

year and began collecting straight profit.117 

Just then, the project faltered. While seeking work for the consortium in the 

Soviet Union, “Dad” Bechtel unexpectedly died, stripping the group of its most seasoned 

construction boss. Almost immediately, the other partners – formally constituted as the 

corporation’s board of directors – began interfering with day to day operations at the 

dam, where project superintendent Frank Crowe had enjoyed complete managerial 

power. After several squabbles, some overly close management, and slowing progress at 

the site, Crowe’s complaints forced the directors to redraw the lines of authority by 

placing four partners, including Stephen Bechtel (the middle son and new president of the 

family firm) and Henry Kaiser, on a function-oriented executive committee to which 

Crowe would report.118 
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 Released to run the project, Crowe showed his mastery of materials flow, the key 

element of big construction projects.119 Beneath him, “key men” drawn from the Six 

Companies handled the workaday responsibilities of dambuilding. Steve Bechtel directed 

purchasing, a grueling job which required not only an exhaustive knowledge of Western 

suppliers but a canny ability to obtain low prices and quick deliveries of the myriad 

materials required at the site.120 Clay Bedford, a trusted Kaiser employee, ran the garage 

whose staff ensured that the companies’ vast array of trucks and other vehicles were 

always ready to haul materials and men.121 Another Kaiser engineer designed gravel-

mining machinery and a railroad system to carry the rock eight miles to the dam.122 

Foremen like Kaiser’s eldest son, Edgar, utilized fantastical construction equipment like 

the “drilling Jumbo,” a two-story battery of rock drills, mounted backwards on a truck, 

that could create more blasting holes in a few minutes than a team of human drillers 

could make in a week. Finally, thousands of worked toiled in close synchrony to fabricate 

and install the giant blocks of concrete, from eight to twenty yards square, that composed 

the dam itself.123 
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In augmenting Six Companies managers’ abilities to coordinate and execute the 

endless tasks of giant construction projects, Hoover Dam also offered allowed the 

contractors to acquire new knowledge of technical areas like electric-arc welding. Since 

the penstocks that would convey water to the dam’s turbines were too big to ship 

overland, subcontractor Babcock & Wilcox fabricated them at the dam site with an 

automated welding machine and an X-ray machine for inspection. Six Companies 

personnel observed and likely participated in this advanced welding work, then used their 

new knowledge in a new field, the construction of welded oil and gas pipelines. By 1935, 

Kaiser and Bechtel had won pipeline contracts worth four million dollars from major 

corporations like Standard Oil of California, and laid hundreds of miles of line 

throughout the West, including the first to be welded in the field. Bechtel and Kaiser soon 

rationalized pipelining so effectively that competitors adopted their methods, 

foreshadowing the companies’ place in wartime shipbuilding.124 

While Six Companies workers mastered technical problems on the jobsite and 

transferred new techniques to other activities, Henry Kaiser learned equally portable 

skills related to resolving problems in Washington. In summer 1932, he wheedled a 
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substantial deficiency appropriation out of the Hoover administration, no mean feat as 

that tight-fisted regime sank into the Depression.125 Kaiser proved similarly adept in 

dealing with the New Dealers, using a letter of introduction from the president of San 

Francisco’s Bank of America to open the door to the Oval Office.126 These high-level 

contacts helped immensely when Interior Secretary Harold Ickes levied a massive fine on 

the Six Companies for violating eight-hour workday rules. Kaiser lobbied for the 

reduction of the penalty, visiting officials in the public works bureaucracy and 

distributing a short publicity book describing the Six Companies’ conquest of never-

ending crises. Ickes sharply cut the fine. And finally, when Frank Crowe told his 

superiors that the dam was done, Kaiser got the government to take possession of the 

structure in March 1936, twenty-six months ahead of schedule, and pay the $2.5 million 

early-completion bonus. That sum represented about a quarter of the partners’ total 

profits, which were distributed according to each company’s financial stake in the Six 

Companies, Inc.127 

Despite what many accounts indicate, Hoover did not induce the Six Companies 

to merge into a single organization. Though all the partners had worked together in 
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various combinations before Hoover and all did so afterwards, the partners did not form a 

single permanent corporation or consortium to continue their work. Instead, they 

developed the rough administrative mechanisms born at Hoover Dam into a reasonably 

formal system of “sponsorship” which loosely connected the constituent companies. On 

each project, one member of the syndicate – the sponsor – took a lead role while the 

others contributed employees, equipment, and capital. Serving as sponsor entailed no 

special financial reward; the lead firm received project revenues proportional to its input 

of capital and equipment. But as a basic strategy of governance, the system had three key 

advantages. First, it tended to match each project with the firm which had the most 

relevant experience, and thus ground that company’s temporary authority in its own 

technical expertise and in other partners’ consensus. Kaiser, for instance, often sponsored 

projects which depended on careful materials handling. Second, the system allowed 

partners to vary their engagement with each project, permitting the confident to openly 

buy in, the ambivalent to silently contribute capital, and the dubious to stay out entirely. 

Third, sponsorship allowed ambitious entrepreneurs like Kaiser to use the subsidy 

provided by other partners to take ever-larger roles in the consortium’s activities and to 

begin moving towards otherwise unreachable goals, such as diversifying into industrial 

production.128 
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In addition to inaugurating a sponsorship system which endured through 1945, the 

Hoover Dam project taught the partners several lessons about accomplishing giant 

government-funded projects. First and foremost, the partners learned that they could earn 

fantastic sums of money on such projects, even during dire times and especially when 

deadlines were met or beaten. Second, Hoover Dam convinced the several partners that 

government projects could help them step outside the boom-bust cycles of capitalism 

generally and heavy construction particularly. Third, the executives running Kaiser and 

Bechtel learned that managing the entrepreneurial and technical challenges of 

government work required them to attend equally to complement their entrepreneurial, 

managerial, and technical capabilities with social ones, such as close relationships 

between Henry Kaiser and important federal bureaucrats like Harold Ickes and the clear 

depiction of the Six Companies as agents of progress. 

In 1934, with Hoover weeks ahead of schedule and the partners all engaged on 

smaller jobs, the Six Companies started looking for the next big project – always Henry 

Kaiser’s favorite job. Practically, a major new contract would allow the Six Companies to 

preserve their capital and equipment and retain the country’s best construction 

workforce.129 As luck and the federal budget would have it, the government was nearly 

ready to accept bids on two dams on the Columbia River in the Pacific Northwest, a 
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region described by historian Richard White as “a poor, hardscrabble place, full of 

resentments against the East” which could be salved by new dams at Bonneville and 

Grand Coulee.130 Kaiser and Bechtel executives adopted this vision of Western 

industrialization partly because it corresponded with their own sense that the West 

needed to establish its independence of Eastern industrial and financial power (though 

not, of course, from governmental power) and partly because it maintained their access to 

federal funds. 

Bonneville presented several challenges that Hoover did not, beginning with the 

partners’ inability to agree on the right approach to the job. Ultimately, two members of 

the consortium joined another firm to bid on the powerplant, while Kaiser, Bechtel, and 

the remaining partners, constituted as the Columbia Construction Company, bid on the 

dam proper. When the federal government opened the bids in May 1934, both parties 

won their contracts. Henry Kaiser, assuming the sponsor’s role, immediately appointed 

his eldest son, Edgar (thirty-one years old), and another protégé, Clay Bedford (twenty-

five years old), as project manager and superintendent, respectively. Both men used 

experience gained at Hoover Dam to overcome destructive floods (the Columbia at 

normal flow greatly exceeded the Colorado at flood stage), to manage their seasoned 

workforce (including itinerants like folksinger Woody Guthrie), and to work with the 
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Corps of Engineers (which had already determined to maintain final supervisory control 

over the entire project). Columbia Construction finished the dam a year ahead of schedule 

and realized a three million dollar profit.131 

In June 1934, having just won Bonneville, the Six Companies bid to build the 

largest dam in the world, Grand Coulee, a long-planned structure which seemed 

“admirably adapted to New Deal requirements” and ambitions: the dam wall would 

consume three times as much concrete and three times as much federal money as Hoover 

Dam (and even more than the Panama Canal), provide years of employment for 

thousands of workers, generate more hydroelectricity than any other single source in the 

world, and irrigate central Washington.132 For all those reasons, Grand Coulee stood as a 

supreme symbol of American resilience and progress.133 

Though the reunited and confident Six Companies held a celebratory banquet in 

Spokane the night before the bids were opened, another consortium undercut them by 
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five million dollars and won the contract.134 Every principal fled except Henry Kaiser, 

who stayed to deliver a speech to the businessmen with whom he had begun his career 

thirty years before. With a characteristic mixture of magnanimity and unwillingness to 

accept defeat, Kaiser told his audience that though “they say we have lost… we have 

won, because Spokane won.”135 

Three years later, several members of the Six Companies united to bid on the 

$40.8 million dollar contract for the dam spillway – the massive concrete basin which 

would handle the Columbia after it passed through the dam itself. This time, the partners 

attended carefully to costs: Clay Bedford even calculated the time needed to execute 

certain crane lifts or pour various amounts of concrete. When the government opened the 

bids in December 1937, the Six Companies beat their rival by $7 million. Clay Bedford 

and Edgar Kaiser moved upstream from Bonneville to Grand Coulee to execute the new 

project, which demanded considerable technical and organizational innovation. Troubled 

by riverbanks too soft to anchor the giant spillway, Six Companies pumped icy water 

through a temporary system of subterranean piping to freeze the soil in place.136 Bedford 

and Kaiser also “cut the dam in half” – pitting work teams against each other in races to 
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complete identical jobs – and instituted a prepaid health plan to stem worker injuries and 

absenteeism. All these techniques worked well: the partners completed the Grand Coulee 

spillway eighteen months ahead of schedule and collected $7.2 million in profit.137 

The giant dam projects did not completely occupy the Six Companies. In 1932, 

after missing the contract on the support piers for the Golden Gate Bridge, Kaiser formed 

Bridge Builders, Incorporated (BBI) with three Hoover partners and two newcomers and 

won the contract to build the northern and southern approaches to that immediately-

famous structure. The next year, while the Six Companies collaborated at Hoover Dam, 

BBI competed against the Transbay Construction Company, formed by Bechtel and 

several other Six Companies, for contracts to sink support piers on the two spans of the 

San Francisco-Oakland Bay Bridge. Transbay won the $7 million job to sink the piers for 

the southern section; BBI took the $4.5 million contract for the piers of the northern 

section.138 The competing companies made their work more interesting by staging a 

friendly competition to sink the deepest pier: BBI won by twelve inches when its crew 

drove a pier 247 feet into the bay floor and set a nominal world record.139 Not all of the 

Six Companies’ projects went as well. In 1935, federal opposition forced Kaiser to 
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suspend a quixotic town-development project in northern California. Shortly thereafter, 

Kaiser, Bechtel, and other partners botched a tunnel between Oakland and Berkeley, 

incurring $2.4 million in penalties and embarrassing themselves in their own backyard.140  

As those projects showed, California loomed large in the Six Companies’ plans. 

Bechtel, Kaiser, and MacDonald & Kahn made their headquarters in the Bay Area, where 

they had ready access to jobs sponsored by oil companies, state and municipal highway 

authorities, and, increasingly, the federal government. Federal contracts first concentrated 

on civilian public works, but by 1938 turned to the construction of “Fortress California” – 

a broad range of military infrastructure and industry which enriched the state, integrated 

it with the national political economy, and made the Pacific Coast a leader in preparing 

for war.141 

 For the Six Companies, the federal interest in modernizing and militarizing 

California offered enticing opportunities to add the construction and operation of 

industrial facilities to their core activities in heavy infrastructure engineering and 

erection. The decisive moment came when, in June 1938, the Six Companies came in just 
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$250,000 short of the winning bid for the Shasta Dam in northern California. Sure that 

the winning bid was unrealistically low, and perhaps irked by losing a job in the area 

where he had first teamed with “Dad” Bechtel, Henry Kaiser tried to persuade the federal 

Bureau of Reclamation to reopen the bidding. When the agency declined, Kaiser bid on 

and won a pair of promising subcontracts to furnish the dam builders with sand and 

gravel and cement. When the Southern Pacific (SP) railroad insulted Kaiser by refusing 

to build a spur from their main line to a gravel deposit he had long owned near the dam 

site, Kaiser built a conveyor belt all the way to the dam, a “rubber railroad” that cost just 

$1.5 million but ran continuously for four years, made twelve crossings of various rivers 

and roads (and one of the SP tracks), and undercut the SP’s freight rate by a third.142 This 

piece of infrastructure differed from its precedents by clearly demonstrating Kaiser’s new 

confidence in solo enterprises and in his ability to do what others said he could not. 

 Indeed, the Shasta project pushed Kaiser further into industrial production, which 

the other Six Companies avoided. For years, a West Coast cartel – including executives 

from the San Francisco Chronicle and Pacific Gas and Electric, the region’s biggest 

utility – had manipulated cement output and prices, raising that commodity’s cost for 

everyone involved in West Coast construction, including the Six Companies and the U.S. 

government. Unwilling to cut into his own profit by paying overly high prices to the 
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cartel, Kaiser decided to make his own. Borrowing money from the other Six Companies 

and the Bank of America, Kaiser acquired a huge limestone deposit and sent his 

engineers off for a crash course in cement manufacturing. To strengthen his bid, he also 

enlisted the support of two erstwhile enemies: Secretary of the Interior Harold Ickes, who 

despised price-fixing even more than labor law violations (like those committed by the 

Six Companies at Hoover Dam) and Southern Pacific, which wanted to avoid being 

outsmarted by Kaiser again and to make money by carrying the cement to Shasta. The 

cement plant at Permanente Creek on the south end of San Francisco Bay produced its 

first batch on Christmas Day 1939 and ultimately undercut the cartel’s prices by 22 cents 

per barrel, an enormous margin on the $11 million contract.143 

Now a major cement maker, Kaiser began seeking contracts to supply the U.S. 

Navy with cement for its base-construction programs in California and Hawaii, 

preferably in bulk rather than the traditional, manually-handled sacks. Kaiser’s engineers 

invented a means to use compressed air to blow dry cement in and out of the holds of two 

cement-carrying freighters Kaiser bought from the government. Impressed, the Navy 

began buying Kaiser cement in 1939. As luck would have it, one of his cargo ships had 

just docked at Pearl Harbor when the Japanese attacked, and when its crew diverted their 
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cement to port reconstruction, Kaiser became perhaps the first industrialist to participate 

directly in the American war effort.144 

The Shasta aggregates contract, the Permanente cement plant, and the foray into 

cargo shipping established Kaiser as a major player in heavy industry on the West Coast 

and paralleled similar activities by the W.A. Bechtel Company (WABCo) and its 

siblings. Having succeeded as a pipeline builder (and as the maker, through a subsidiary, 

of a proprietary pipeline coating), Steve Bechtel decided to deepen his engagement with 

the growing petroleum industry. In 1937, he and two colleagues formed a new company, 

Bechtel-McCone-Parsons Corporation (BMP), to provide engineering and construction 

services to West Coast oil companies. BMP extended the Six Companies model in two 

ways. First, the company aimed to increase the independence of West Coast industry by 

outflanking the eastern firms which had done construction and engineering for big 

corporations like Standard Oil of California. Second, BMP synthesized several kinds of 

expertise into a coherent new whole: Steve Bechtel knew how to build pipelines and to 

relate California oil companies, Ralph Parsons had designed several major refineries, 

John McCone (one of Bechtel’s college classmates and steel supplier at Hoover Dam) 

brought fifteen years of experience as a corporate manager.145 In its first years, BMP built 
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a big refinery for Standard Oil at Richmond, California (a sleepy railroad town on San 

Francisco Bay), laid a difficult pipeline in Venezuela, and sought work in the new 

kingdom of Saudi Arabia. 

Bechtel and McCone understood that foreign projects represented more than just a 

new kind of job, but would in fact require the expansion of American oil-shipping 

capacity.146 When the U.S. Maritime Commission had begun enacting the Merchant 

Marine Act of 1936, Bechtel and McCone authorized a study of American shipbuilding 

and shipping which forecast imminent government-driven growth and the possibility of 

good profit. The other partners were too swamped with other work and leery of 

diversification to show much interest – except for Henry Kaiser, whose Washington 

connections included the attorney, Thomas Corcoran.147 Corcoran, who knew virtually 

every New Dealer from FDR down, had worked with John Reilly of Todd Shipyards and 

arranged a meeting between Maritime Commission officials and Kaiser, acting on behalf 

of the Six Companies, in late 1938. Apparently briefed on the meeting by Kaiser himself, 

Steve Bechtel told his brother Ken and John McCone that while the construction 

companies had several months to formally propose to take on shipbuilding contracts, the 

consortium should move quickly, for the Maritime Commission’s shipbuilding seemed 
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likely to grow into a “forward looking broadened program covering probably a number of 

years.”148 
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Chapter 3: The Momentous Hour of Wartime Shipbuilding 

 

On August 16, 1941, the Western industrialist Henry Kaiser and his partners in the new 

Todd-California Shipbuilding Corporation looked out into the sharp afternoon light to 

survey the massive crowd assembled for the launch of their first ship, the Ocean 

Vanguard, from their new yard at Richmond, California. The ship’s symbolic importance 

almost outweighed the thousands of tons of steel in its hull. Constructed in just four 

months, the ship was the yard’s first hull and the first of sixty merchantmen being built 

for the beleaguered British government by American shipyards operating under the 

auspices of the U.S. Maritime Commission. 

After some preliminaries, Kaiser himself stepped to the podium. A short man 

whose grin, waistline, and imagination all grew as he aged, Kaiser thanked the crowd for 

their presence at “this momentous hour,” then assumed the voice of the ship, imagining 

that she would tell the crowd about the workers and managers who built her and stress 

her embodiment of “a message of courage, faith, hope and cheer” to Great Britain.1 When 

the applause faded, Mrs. Emory S. Land replaced Kaiser at the microphone. As the wife 

of the chairman of the Maritime Commission, she helped put the government’s official 

imprimatur on the ship, and as a woman, she furnished the only kind of hands 
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shipbuilding tradition allowed to christen a ship. In a brief speech, Mrs. Land teased out 

various meanings of the word “vanguard,” then stepped back to the ship to take up the 

bottle of champagne dangling on a ribbon from the prow above her.2 

Ship launchings have always merged a sense of accomplishment in building the 

biggest moving objects on the planet (as true in 1541 Venice as 1941 Richmond) with the 

thrilling dangers of giving the ship over to gravity and water, and the Ocean Vanguard 

carried on both traditions. Just as Land reared back to smash the bottle across the ship’s 

stem, the hull began sliding unexpectedly down its inclined assembly berth – an 

inexperienced launching crew had prematurely sliced the steel strips fixing the hull in 

place. Having performed many christenings during her marriage to the man who had run 

the Navy’s shipbuilding branch before the Maritime Commission, Land merely leaned 

out to nick the bottle against the receding prow and make the Ocean Vanguard into a real 

ship. The crowd roared in approval and delight.3 A few seconds later, the hull slowed 

enough that a tugboat could come alongside to guide the Vanguard to nearby docks 

where she spent ten weeks getting fitted out for service. When the shipyard formally 
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delivered her to the British ship-buying commission on October 27, they set “a record 

time… of six and one-half months from keel laying to delivery,” a figure three to five 

months faster than comparable ships during the Great War.4 

The four Kaiser shipyards at Richmond and the loosely affiliated Marinship yard 

run by Kaiser’s sometime-partners in the Bechtel organization, made the Ocean 

Vanguard live up to its name. No shipbuilding district produced more merchant ships 

than San Francisco Bay, where yards launched 1015 ships, forty percent of the West 

Coast’s total output and eighteen percent of the nation’s.5 Richmond and Marinship built 

838 merchant ships, eighty percent of the Bay Area’s total. Moreover, Richmond 

Shipyards One and Two, a pair of facilities managed as a single unit, turned out 519 

Liberty ships (135 more than the second-most productive yard and a fifth of the entire 

Liberty ship fleet) and 142 Victory ships (eleven more than the nearest competitor and a 

quarter of the U.S. Victory ship output), and thirty freighters for Great Britain. 
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The launch of the Ocean Vanguard and the simultaneous construction of the San 

Francisco Bay shipbuilding district occurred early in America’s painful mobilization for 

war, and in fact highlighted its lackluster character. This chapter, then, in showing how 

the heat thrown off the New Deal’s transmutation into a mobilization program fused the 

Maritime Commission, Kaiser, and Bechtel into a coherent unit of the mobilized 

economy, both offers an alternative to the conventional narrative of sluggish rearmament 

and preparedness effort and sets the stage for an extended discussion of production in San 

Francisco Bay shipyards between 1940 and 1946. 

Those yards’ massive output rested on a dovetailing set of factors: managers’ 

abilities to fit their yards into the roiling Bay Area, shipyard workers’ extraordinary 

performance, the organization and implementation of novel construction practices, and 

the ambitions of Kaiser and Bechtel executives to transform their regionally-grounded 

heavy construction firms into major parts of American industry (albeit not, ultimately, 

shipbuilding). But one theme, invisible during the war and in subsequent accounts, 

anchored these accomplishments: the assembly, in the critical period between the deep 

chill of American isolationism and the first flickers of total war, by the commission and 

its contractors of an awesomely complex and precociously successful apparatus for 

building merchant ships. Information allowed these organizations to conjoin the 
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conjunction of the commission’s prewar power with the companies’ prowess in 

conceiving and executing complicated heavy-industrial projects. 

As scholars of business have shown, the problems of acquiring and distributing 

information plague all organizations, from tiny teams of technicians to giant 

multidivisional corporations. Inherently, information is unreliable, scarce, and 

expensive.6 The commission, Kaiser, and Bechtel all understood the critical role of 

information in shipbuilding, and the USMC, as the spearhead of American mobilization, 

early became extraordinarily adept at channeling the cascade of information which 

flowed from its own divisions, other mobilization agencies, the bevy of big and small 

contractors, and non-governmental industry bodies. In particular, the commission 

carefully exposed its contractors to each other by prying open the black boxes of 

company structure, decision-making, and process technology. In this role, the Maritime 

Commission functioned much like a trade association, cartel, or patent pool, all 

institutional mechanisms designed to ease the processes of getting and using information. 

In addition, the Maritime Commission superimposed itself, its money, and its mission on 

several older and quite durable organizations, most crucially the American Bureau of 

Shipping (ABS), which, like its British analogue, Lloyd’s of London, served as an expert 
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arbiter of technical standards, classifying ships by type and licensing them as seaworthy. 

The ABS’s focus on ship operation put the organization in a poor position to affect 

production matters like yard layout or construction contracts, however, and there the 

Maritime Commission stepped in. 

Of course, mobilized industries adopted other options for disseminating 

information and coordinating production. In airframe production, for instance, the 

Aircraft War Production Council, a trade group, assumed those tasks, not an overarching 

federal agency.7 Even within its domain, the Maritime Commission collaborated with 

other groups: in the shipyards, surveyors from the American Bureau of Shipping worked 

literally alongside USMC inspectors and contractor technicians and engineers. But 

between 1940 and 1942, the Maritime Commission led the way and stood out as the most 

successful piece of the mobilization bureaucracy. 

 

The Historiography of American Mobilization 

Shipbuilding’s achievements seem all the larger in comparison to American 

mobilization as a whole, about which neither contemporary observers nor scholars find 

much to praise.8 In the conventional narrative of mobilization, only Pearl Harbor finally 
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shattered widespread resistance, grounded in sturdy isolationism and resurgent capitalism 

(and sometimes embodied in the same elite figures, like the du Ponts or Charles 

Lindbergh), to putting the United States on a war footing. Before then, preparedness and 

mobilization moved in fits and starts, if at all. As historian William O’Neill puts it, 

“peacetime mobilization lagged, ensuring that when war came disaster would follow 

disaster.”9 Political scientist Aaron Friedberg blames the absence of “an early and smooth 

mobilization of American industrial potential” on both the “suspicion and resistance” of 

business leaders who considered overcapacity the harbinger of depression and 

government’s lack of “means, legal or economic, to compel” conversion.10 An 

eyewitness, the historian Bruce Catton, caustically charged that “when this war which 

had been anticipated and prepared for so elaborately finally arrived, it caught the country 

with its guard down as the country had never been caught before.”11 Looking closely at 
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economic matters, Richard Overy agrees in somewhat less harsh terms: “American 

rearmament was slow to materialise before 1942… When war broke out the United States 

was still a predominantly civilian economy, with a small apparatus of state, low taxes, 

and a military establishment that had only reached the foothills of re-equipment.”12 David 

Kennedy pushes the watershed back to 1943, the year in which “the United States… 

completed its administrative apparatus for managing economic mobilization, revised its 

strategic plan and estimates of force requirements, stabilized its manpower and labor 

problems, and erected the factories and recruited the workers necessary to pour out the 

greatest arsenal of weaponry the world had ever seen.”13 

 For historians sympathetic to the New Deal, mobilization offers a surfeit of venal, 

obstructionist, and even semi-treasonous behavior by business and a few brilliant – and 

beautifully doomed – examples of the opposite from labor. Epitomizing both, the debate 

over the 1940 “Reuther Plan” frequently stands in for all of the rest of the pre-Pearl 
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Harbor mobilization furor.14 Proposed by United Auto Workers leader Walter Reuther, 

the plan called for car plants to rapidly change over to aircraft production under labor-

management control. Big automakers attacked the plan as technically unfeasible, given 

the special-purpose character of their physical plant and machine tools, and a trespass on 

managerial prerogatives. David Brody views the plan’s failure as proof of conservatives’ 

willingness to derail preparedness to prevent liberals from “seiz[ing] the war crisis for 

reform purposes,” industry’s single-minded defense of the right to profit, and the 

president’s complicity: “auto production went on essentially unabated almost up to the 

outbreak of war. Nothing told more about Roosevelt’s accommodation strategy during 

the defense period than his failure to extract a greater contribution from Detroit.”15 

Brody points out, though, that the president had hardly run out of options. After 

Pearl Harbor, “a radical form of industrial mobilization that contained no seeds of 

reform” evolved out of the decision to concentrate control over mobilization in a very 

few, “emphatically temporary and narrowly confined” agencies, which remained largely 

separate from the peacetime bureaucracy and which existed to assuage businessmen’s 

fears of government usurpation 16 This resolution of the mobilization problems represents, 
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for Brody, “Roosevelt’s genius as a war leader” – the ability “to take radical action but 

not to threaten the status quo.”17 

Though the Maritime Commission qualifies on both counts, it has no part in 

Brody’s account of prewar mobilization.18 This narrative transforms merchant 

shipbuilding into a sort of industrial Mongolia – unquestionably giant and vaguely exotic, 

but also painfully remote and ultimately tangential to the main story. Most pointedly, the 

civilian Maritime Commission operated more like the Army or Navy than an abecedarian 

New Deal agency with an ostensibly permanent mission. Too, the major car companies, 

the historical barometers of American industrial health since World War I and the 

(correctly) anticipated font of aircraft, tanks, and other crucial war materiel, played no 

part in merchant shipbuilding. 

Looking at mobilization from another perspective, political scientist Aaron 

Friedberg also encounters problems in distinguishing the commission from its context. 

He highlights the importance of “Navy yards,” permanently mobilized facilities which 

seemed “public” because the government owned, funded, and directed them, but oddly 

“private” because they enjoyed immunity from market forces just as a privately-held firm 

can operate without shareholder supervision. Unlike commercial shipyards, the navy 

                                                 

 
17 Ibid., 287. 
 
18 Ibid., 292. 
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yards could not choose between navy and civilian contracts, and in fact existed to provide 

the Navy with warshipbuilding capacity while busts shuttered private yards and booms 

filled them with merchant work. The long interwar shipbuilding depression guaranteed 

that the Navy would jealously guard its yards.19 

Friedberg’s discussion of wartime shipbuilding, however, mistakenly equates “the 

federal government” and “the Navy” and thus elides the line between the Navy and the 

Maritime Commission. In fact, Friedberg never even mentions the USMC, even though 

several of his most important sources, including a Harvard University study of postwar 

ship and shipyard “disposal,” address it.20 This conflation of the government’s two 

shipbuilding wings creates a major blind spot in Friedberg’s analysis of mobilization. He 

argues that as preparedness accelerated in late 1940, the government decided to procure 

aircraft differently than “ships, guns, or other munitions. Instead of constructing federally 

owned facilities…, the government would continue to rely on industry to build its planes 

for it.”21 Though assuredly different from the Navy’s reliance on a mix of public and 

private shipbuilders, airplane procurement did not differ from the Maritime Commission 

                                                 

 
19 Friedberg, 250-256. The Army had a comparable system of arsenals.  
 
20 Friedberg, 254-256. 
 
21 Friedberg, 285. 
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model, but imitated it: the USMC – “the government” – chose to procure merchant ships 

by hiring private firms to build new facilities and new ships. 

This choice becomes all the more remarkable considering that as a former officer 

in the Bureau of Ships, Land had spent his careers in the naval milieu and found it 

frustrating to manage a merchant shipbuilding program comparable to the Navy’s 

warshipbuilding program without the existence or prospect of Maritime Commission-run 

shipyards. The commission got close by contracting with Kaiser and Bechtel to erect and 

run new yards, but even that course had dangers: the Navy felt few compunctions about 

poaching such contractors. This danger, epidemic during mobilization and the war, forced 

USMC leaders like Admiral Land to create and control a broad swath of American 

shipbuilding and to avoid irking, much less displacing, the Navy, and its perceived 

special privileges to the physical and organizational infrastructure of shipbuilding. 

Maneuvering into position alongside the Navy required the Maritime Commission to 

assume a “semi-military” posture which involved a clear orientation towards national 

defense, a set pattern of contractual relationships with industry, and arms-length 

cooperation with other institutions. But the commission also had its own distinctive 

features, such as a deep concern with the long-term health of the American merchant 

marine. Too, the commission stressed agility over far-sightedness, for the ability to 
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manage emerging constraints and demands proved more useful than the ability to 

anticipate contingencies which might never actually develop. 

American historians mis-study the mobilization effort by looking too much at the 

industries that intuitively “ought” to have led the way: autos most notoriously, but also 

aircraft, munitions, and electronics. Instead of assessing why mobilization did not occur 

or how it should have occurred, San Francisco Bay shipbuilding offers a case in which an 

important industrial sector actually mobilized and sharply challenged laggards like 

automobiles. 

Bechtel and Kaiser had an inherent capacity for preparedness in that both firms 

existed to implement plans conceived (and paid for) by others. Unlike the automobile or 

airplane industries, heavy construction and engineering were highly reactive sectors in 

which companies generally learned of new projects, studied and bid for them, and finally 

executed them with essentially proprietary techniques according to the contracted plans. 

This common process applied equally well to projects as diverse as roads, dams, ships, 

and munitions plants. 

The Maritime Commission duplicated earlier patrons’ roles vis-à-vis Kaiser and 

Bechtel in furnishing the firms with the raw material for their shipbuilding endeavors, 

from capital and steel to vessel designs and technical information. The Maritime 

Commission also acted as a federal analogue to the companies by accepting general plans 
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and strategy from higher-ranking institutions like the president or the Navy, refining them 

for shipbuilding’s industrial context, and passing them down to the commission’s corps 

of contractors. 

This resemblance between Kaiser’s and Bechtel’s prewar and wartime enterprises 

points up several other matters which distinguish the Maritime Commission’s contractors 

from the classic narrative of mobilization. First, neither Bechtel nor Kaiser ever really 

“converted” to war production, for neither had much prewar physical plant to convert. 

Bechtel operated no significant manufacturing facilities until the Calship yard opened in 

1940; Kaiser hardly had to retool his big cement plant at Permanente, California, for 

“military” cement. Kaiser and Bechtel became significant players in war industry not by 

retooling factories but by adapting their firms to war production (giant companies like 

General Motors had to do both, of course), applying their heavy engineering and 

construction expertise magnesium plants, ammunition factories, and shipyards. Of 

course, many firms, from General Motors down to single-proprietor workshops, never 

“converted” in another sense: throughout the war, they produced civilian goods like 

staple foods, gasoline, clothes, chocolate, films, and novels (but not a single personal 

car). Of the major belligerents, only the United States could produce civilian goods in 

quantities rivaling the best prewar years and more war materiel than even the most 

optimistic planners had imagined. These considerations aside, the term “conversion” 
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survived (and even turned inside out to become “reconversion” around 1943) as a term 

and a goal because it carried a compelling triple meaning. Most obviously, “conversion” 

had a meaningful industrial connotation, that of physically retooling a factory – or a 

nation – to make new goods. More subtly, the word suggested a kind of alchemical 

transmutation by which depression-deadened America would awaken, revitalize, and 

wage war on its enemies. Finally, “conversion” hinted at religious, if not eternal, matters: 

willfully shedding the bad old ways, picking up good new ones, and going out to seek 

converts. And while Americans did produce for war with the proverbial convert’s zeal, 

they aimed not to save souls but to defeat the Axis – although the two goals overlapped. 

Second, neither Kaiser nor Bechtel fits the “concentration thesis” of wartime 

political economy, which holds that a hundred giant corporations held almost three-

quarters of the mobilization contracts (by value) in 1943 or, worse, that just ten 

companies controlled thirty percent of the $175 billion in war contracts in late 1944. The 

concentration thesis implies, of course, that enormous war-earned profits vaulted these 

companies towards postwar success as pillars of the military and civilian economies.22 

However valid, these statistics miss the important role of smaller companies like Kaiser 

and Bechtel, both of which grew substantially during the war. In May 1942, for instance, 

                                                 

 

  

22 The first formulation comes from Blum, V Was for Victory, 123; the second from Thomas K. McGraw, 
American Business, 1920-2000: How It Worked (Wheeling, Ill.: Harlan Davidson, 2000), 94. 



105 

Bechtel accountants estimated that the company’s eight directly performed construction 

jobs and thirteen joint-ventures, including Marinship, would yield after-tax income of just 

$173,125 by February 1943.23 A few months later, an estimation for March to December 

1943, found $1,391,900 in total pre-tax income, with shipbuilding operations (including 

Calship and Marinship) accounting for $695,300.24 To stretch the depression-era 

metaphor, the rising tide of war enterprise not only set the biggest ships off to sea but 

raised Kaiser’s and Bechtel’s boats and increased the size of their fleets. 

 

The Six Companies, Shipbuilders 

The U.S. Maritime Commission stands as the most effective and efficient branch 

of the vast preparedness bureaucracy, at least through the crucial early phases of 

mobilization from approximately 1940 through 1943. Alone first because it had few peers 

and later because it outperformed them, the Maritime Commission achieved notable 

success well before Pearl Harbor, the event which jolted other government agencies and 

private industries into motion and threw the commission’s several programs into sharp 

competition with naval shipbuilding and aircraft production, among other war enterprises. 

                                                 

 
23 Pretax income amounted to $576,325, but a 70% tax levy sent most of that sum to the government. 
“W.A. Bechtel Co. Statement of Estimated Net Income for the Year Ending February 28, 1943,” 2 May 
1942, p. 1. MCR, carton 3, “KKB’s Memos 1/1/42-” folder. 
 

  
24 “Memorandum – K.K.B.,” August 25, 1943, p. 2. MCR, carton 3, “KKB’s Memos 1/1/42-” folder. 
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The commission’s shipbuilding program began on September 30, 1937, with the 

award to Virginia-based Newport News Shipbuilding Co. of the prestigious contract for 

the S.S. America, the first ocean liner built in the United States in decades and the largest 

American-built liner ever.25 Over the next few months, the commissioners, led largely by 

Vice-Chairman Land, turned to a less glamorous matter: the “long-range program” to 

refurbish America’s decrepit merchant marine, ninety percent of which would be 

technically obsolescent in 1942.26 Since petroleum companies had maintained a 

substantial fleet of modern tanker vessels even during the depression, the commission 

focused on dry-cargo freighters.27 Harmonizing the Navy’s well-founded need for fast 

ships with private operators’ equally reasonable desire for inexpensively-operable 

                                                 

 
25 Lane, 22, 102. Many of the events and characters featured in this chapter appear also, and necessarily, in 
this official history of the Maritime Commission. In this exceptional book (first published in 1951), Lane 
provides an excellent overview of the wartime merchant shipbuilding industry, making especially detailed 
reference to the inner workings of the commission itself. He puts any subsequent student of the industry in 
the somewhat odd position of writing against a brilliant book with nearly encyclopedic scope and a 
penetrating analyses in every chapter. However (or perhaps thankfully), the book does have two drawbacks 
of consequence for this study. First, the Washington-centered narrative offers little detail on shipbuilding at 
regional level (the West Coast) or the local level (San Francisco Bay or even Richmond and Sausalito). 
Looking at particular districts of the American shipbuilding industry can, then, provide opportunities to 
flesh out Lane’s broader analysis and test his explanations of larger phenomena, such as the success of 
Washington-directed labor policy. Second, Lane spends little time on work routines and none of workers, 
except in the aggregate. For instance, though he discusses welding in some depth, he extracts it from the 
broader context of shipyard work, ignores the experience of welders in the shipyards, and emphasizes the 
admittedly important technical problems created by welding. 
 
26 Ibid., 21. 
 
27 Ibid., 22. 
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vessels, Admiral Land succeeded by late 1938 in finalizing an audacious plan to build 

fifty ships per year for the next decade.28 With ship construction proceeding apace less 

than a year later, the German invasion of Poland compelled the Maritime Commission to 

ratchet production up by more than fifty percent, to seventy-seven ships per year. 

This initial enlargement of the commission’s building program established a 

durable precedent for later expansion: rather than simply piling more work onto existing 

shipbuilders, the Maritime Commission increased American merchant shipbuilding 

capacity. Given the increasingly sharp rivalry between the Navy and the Maritime 

Commission, this capacity growth occurred largely through entry into shipbuilding of 

outside entrepreneurs like the Six Companies. In 1938, Chairman Land could place new 

work in just “five real yards,” all in Middle Atlantic and New England states and all 

inexorably becoming Navy builders. Even yards revivified by the Maritime Commission 

were passing into the Navy’s hands: Moore Dry Dock in Oakland, California, was 

scheduled to convert to naval building after launching the C3 Sea Arrow, the first 

oceangoing merchant vessel on the West Coast since the end of World War I.29 From 

their vantage near the Moore shipyard, Henry Kaiser and Steve Bechtel viewed the long-

range program as an opportunity to extend the Six Companies into a new but not alien 

                                                 

 
28 Ibid., 22-23. See also “No. 1 Bottleneck,” 69. 
 

  
29 Fortune, “Ships for This War,” July 1941, 45; “No. 1 Bottleneck,” 162. 
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field. Shipbuilding and heavy construction demanded similar blends of organizational 

and technical skills, such as adept project management and efficient materials handling. 

Moreover, the commission’s ten-year outlook and swelling budget made merchant 

shipbuilding seem ready to escape the boom-and-bust cycles which plagued heavy 

construction. 

Those factors aside, Kaiser and Bechtel knew from their experience vying for big 

government-sponsored projects that the Maritime Commission would not seriously 

consider the Six Companies until they found a shipbuilding partner to bridge the chasm 

between the construction site and the shipyard. The Six Companies’ network of allies and 

subcontractors pointed them towards the Todd Shipyards Corporation, a national 

shipbuilding and ship-repair concern based in New York whose executives wanted to 

take on USMC contracts but needed financial and technical assistance to remodel idle 

facilities like the company’s Seattle yard. Negotiations between Todd and the Six 

Companies led to the formation of the Seattle-Tacoma Shipbuilding Corporation (“Sea-

Tac”). In mid-1939, Henry Kaiser and Todd’s president, John Reilly, asked the Maritime 

Commission for a contract to build up to fifty ships of one type. The commission initially 

turned the untested petitioners away, but then the invasion of Poland and the concomitant 
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expansion of the long-range program demolished earlier assumption, and the commission 

awarded Sea-Tac a $9 million contract for five C1 freighters.30 

The C1 contract prefigured two important aspects of the Maritime Commission’s 

wartime operations. First, the commission frequently altered its plans in response to 

world events and to changes in Allied strategy. Sea-Tac’s contract clearly demonstrated 

American planners’ understanding that even staying out of the war would demand 

merchant vessels to replace foreign ships drawn from American trade routes or destroyed. 

Second, the commission enlarged American shipbuilding capacity only after assessing 

the real capabilities of new contractors. The small, uncomplicated, and easy-to-build C1 

proved ideal for readying new or rusty shipbuilding firms to take on other work.31 If Sea-

Tac failed, the Maritime Commission suffered far less than if the newcomer had been 

unable to fulfill a contract for C2 or C3 freighters. If Sea-Tac succeeded, the commission 

had a new contractor ready to take on those more-needed ships. 

If Sea-Tac succeeded, its constituents could also safely anticipate a long, lucrative 

relationship with the commission. To that end, the partners divided their labor according 

                                                 

 
30 For details on the Six Companies-Todd partnership and the 1939 increase in the long-range program, see 
“No. 1 Bottleneck,” 69; “Biggest Splash,” 122; and “EM II,” 222. 
 

  

31 On the C1, see Lane, 28-29. The standard-type C1 – as distinguished from the wartime C1-M-AV1 
coastal cargo ship – was 417 feet long and 60 feet abeam, with a deadweight of 9,075 tons and a maximum 
speed of 14 knots. 
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to their respective bodies of expertise and traded that expertise among themselves. 

Beginning in late 1939, Todd managers watched while Six Companies engineers and 

construction crews, spearheaded by Bechtel-McCone-Parsons, built a new two-berth 

shipyard near Tacoma; later, Six Companies personnel observed while Todd’s 

shipbuilders actually built the five C1 vessels.32 

Though the Sea-Tac partners laudably planned to launch their first ship in August 

1940, their work attracted only routine attention from the Maritime Commission, where 

Howard L. Vickery, Admiral Land’s “old sidekick” from the Navy Bureau of 

Construction and Repair, was overseeing shipbuilding matters as the newest member of 

the Maritime Commission and the de facto director of American merchant shipbuilding.33 

Only fortuitous coincidence and foreign emissaries brought the Todd-Six Companies 

group to the attention of Commissioner Vickery in late 1940. In October, a British 

Merchant Shipping Commission arrived in the United States to plead for the right to hire 

an American shipyard to build sixty to eighty large, standardized freighters.34 The British 

government was in dire straits, no less in shipbuilding than in other ways. Britain needed 

more ships to survive, but naval and merchant shipyards in the United Kingdom had been 

                                                 

 
32 “EM II,” 222; Bechtel, Building a Century, 40. 
 
33 Lane, 15, 19, 26. 
 
34 Ibid., 39. 
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working beyond capacity even before France fell in June 1940, and it was obviously 

impossible to place work in yards on the continent.35 The British made their case to the 

Maritime Commission and then directly to President Roosevelt, who knew equally well 

that accepting the British plea might derail the long-range program but that rejecting it 

would endanger the fight against Germany. In typical fashion, FDR asked Land and 

Vickery devise a solution to the problem. Brilliantly, the Maritime Commission officials 

decided that rather than putting the British ships in the commission’s own yards, they 

would be assigned to several new shipyards which would be erected with British capital, 

turn out the ships for Britain, and then switch over to commission work.36 

Since the Atlantic Coast was already crowded with shipyards, Vickery asked 

Alden Roach, the president of Los Angeles-based Consolidated Steel Corporation and 

one of the commission’s biggest contractors, for any “live-wire organizations” capable of 

building ships on the West Coast. Roach recommended the Six Companies, a major 

purchaser of steel from Consolidated over the previous decade, and arranged for Vickery 

to meet Steve Bechtel and John McCone, who happened to be in Washington. Bechtel 

and McCone agreed that the Six Companies could build the British ships in several new 

                                                 

 
35 “Biggest Splash,” 121. 
 

  

36 Lane, 42. The two roughly comparable Maritime Commission standard ships – the 9,075-deadweight ton 
C1 and the 8,794-deadweight ton C2 – both ran at much faster speeds (14 and 15.5 knots, respectively) than 
the British ships, thanks to their relatively advanced Diesel or turbine engines. Ibid., 28-29. 
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shipyards (subtracting nothing from the commission’s program), then take Maritime 

Commission contracts (adding substantially to the commission’s program).37 Bechtel 

wanted the entire British contract, claiming with insouciance that “size can work to your 

advantage if you think big. You just recognize it and move the decimal point over. 

Instead of taking 2,000 people, it would take 20,000, or 50,000.”38 

Bechtel’s lunch-table empire-building took a second place to the Six Companies’ 

close relationship with Todd, a factor which complemented Bechtel and McCone’s 

ambition and which convinced Vickery and Land to pursue the opportunity. Land wanted 

to split the sixty-ship British order between two new shipyards, each of which would 

feature a simple layout (including between eight and fourteen construction berths) and 

operate in ways “similar to the Hog Island production plan of the last War.”39 Unlike that 

giant and inefficient Great War experiment, which sought to concentrate production in 

the already-industrialized Northeast, an entire continent would separate the two new 

yards, with Land favoring an East Coast yard in Maine or Baltimore and a West Coast 

yard in Los Angeles, Oregon, or, least preferentially, Richmond, California. The two 

                                                 

 
37 “EM II,” 222. 
 
38 As quoted in Bechtel, Building a Century, 40. 
 

  

39 Emory Land to William Knudsen, 8 November 1940, 1, 3. ESL papers, carton 29, “E.S. Land Special 
Correspondence Operational Memoranda and Notes March 1909—Jan. 1941” folder. 53 building berths 
had merchant ships on them at the end of 1940 (Lane, 36). 
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yards would deliver all their ships between November 1941 and November 1942.40 In 

October 1940, Treasury Secretary Henry Morgenthau, the de facto director of British-

American collaboration on defense, acquiesced. In early November, Land won approval 

from William Knudsen, the head of the Office of Production Management (OPM), the 

civilian mobilization agency with at least nominal authority over defense-oriented 

industrial expansion, and finally from the British purchasing commission itself.41 

Land and Vickery agreed to evenly divide the British order for sixty 10,000-

deadweight ton freighters between two mostly-new shipyards run by Todd concerns: the 

Bath Iron Works, a destroyer-building yard at Portland, Maine, and Todd-California or 

“Todd-Cal,” a new seven-way yard at Richmond, California. Todd-Cal was the first of 

the five Kaiser-Bechtel shipyards on San Francisco Bay, and the first of the two firms’ 

ten merchant shipyards around the country. By geographically separating Todd-Cal and 

Bath, the commission hoped to revitalize two old shipbuilding districts (including one – 

San Francisco Bay – considered safe from enemy attack) and prevent competition for 

labor and materials like the steel and the ships’ coal-fired steam engines.42 After a final 

                                                 

 
40 Emory Land to William Knudsen, 8 November 1940, 2. 
 
41 Lane, 42 and n. 3. (Morgenthau’s agreement is misdated as “Oct. 30, 1941.”) 
 

  

42 Lane, 42. The two roughly comparable Maritime Commission standard ships – the 9,075-deadweight ton 
C1 and the 8,794-deadweight ton C2 – both ran at much faster speeds (14 and 15.5 knots, respectively) than 
the British ships, thanks to their relatively advanced Diesel or turbine engines. Lane, 28-29. 
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inspection of the shipyard sites, executives from Todd, Bath, and the Six Companies 

signed a $120 million “vessels contract” on December 20, 1940, which fixed the per-ship 

price at $160,000.43 Todd and the Six Companies also signed a $7.1 million “facilities 

contract” to furnish capital (but little or no profit) for erecting the Todd-Cal yard.44 

Throughout the war, the commission paired “facilities contracts,” which 

underwrote plant construction and expansion, with “vessels contracts,” which provided 

working capital and payment for ship construction. These conjoined contracts were 

especially valuable to Kaiser and Bechtel, for they allowed the firms to concentrate first 

on the familiar work of building big infrastructure, then shift to shipbuilding. In making 

this transition, Bechtel and Kaiser could draw on basic technical and organizational 

principles developed on previous project, skills related to materials handling, project 

management, and business-government relations that, in turn, helped the Six Companies 

build other dams and eventually ships. 

The British contracts put Todd-Cal and the Six Companies at the forefront of 

merchant shipbuilding in the United States and furthered two trends in American 

mobilization. First, the contracts strengthened the strategic ties between the United States 

and Great Britain, albeit with less furor than the recent “destroyers-for-bases” deal which 
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traded old U.S. warships for certain British naval and military facilities or the later 

establishment of the Lend-Lease program. Rather less important than those milestones in 

Anglo-American cooperation against Germany, the freighter contract was also far less 

visible, owing to merchant shipbuilding’s low public profile before Pearl Harbor and to 

the fact that the contract was, after all, a commercial arrangement by which American 

companies would furnish civilian goods to the British government. 

Second, the freighter contract accelerated the defense-driven industrialization on 

San Francisco Bay and the West Coast. The West Coast merchant shipbuilding industry 

had only begun emerging from decades of dormancy in 1938, when Moore Dry Dock 

accepted a contract for a standard C3 freighter.45 Even in late 1940, the rise of aircraft and 

other, eventually more prominent and permanent West Coast defense industries was still 

months or years away. One major exception, Boeing, had turned out five B17 heavy 

bombers in September 1941 – one one-hundredth of a July 1940 contract with War 

Department.46 

Having decided that shipbuilding represented the West’s main chance for rapid 

industrialization, Bechtel and Kaiser began enlarging their roles in the industry, 
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especially around San Francisco Bay. Historian Roger Lotchin argues that by 1941, 

greater San Francisco had became a “martial metropolis” through its relentless pursuit of 

defense-oriented institutions and enterprises.47 The Six Companies certainly bear this 

out.48 Kaiser, for instance, expanded the submarine-building facilities at the Mare Island 

naval shipyard in the northern reaches of San Francisco Bay. With the British contract 

pending in November 1940, the Six Companies decided to diversify their shipbuilding 

operations by purchasing the nearly-defunct Joshua Hendy Iron Works in the orchard 

town of Sunnyvale, California. The Six Companies had a long relationship with Hendy’s 

new majority owner and operator, Charles Moore: the partners had financed Moore’s 

own company and bought his equipment for use at Hoover Dam. If Hendy panned out, 

the Six Companies would enter the Maritime Commission’s shipbuilding program 

through the stern, as it were, as Moore planned to turn Hendy into the West Coast’s only 

major manufacturer of marine powerplants like the triple expansion steam engines 

required for the British freighters.49 Contrary to his own claims, Henry Kaiser had but a 

tiny stake in the Hendy engine works. 50 
                                                 

 
47 Lotchin, “City and the Sword.” See also Lotchin, ed., Martial Metropolis; Lotchin, Fortress California; 
and Lotchin, Bad City in the Good War. 
 
48 See the 28 February 1943, balance sheet for W.A. Bechtel. MCR, carton 3. 
 
49 Fortune, “We Can Junk It or Run It,” July 1943. 
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As sponsor of the Todd-Cal shipyard, Kaiser did control the much larger and 

ultimately more important shipbuilding operations at Richmond. Sponsorship allowed 

Kaiser to name Clay Bedford, a trusted lieutenant, as general manager. An extraordinarily 

capable engineer, Bedford knew little about shipbuilding, having only supervised the 

construction of the submarine pens at Mare Island. As general manager of Todd-Cal, 

however, the 33-year old Bedford became responsible for building the single largest 

complement of merchant ships in the United States. By all accounts, Bedford capably 

accomplished that task and its consequents. Of course, war frequently endows young men 

with unusual power, most obviously the worthy (or the living) on the battlefield. But in 

industry, too, young men rose quickly. Other Kaiser employees assumed important 

managerial posts at Richmond on the strength of their “pioneering” roles in building the 

shipyards.51 

                                                                                                                                                 

Charles Moore   35.0% 
MacDonald & Kahn (?)  17.5% 
Bechtel Corp.   7.5% 
Morrison-Knudsen Co., Inc. 7.5% 
J.F. Shea Co., Inc.  7.5% 
Utah Construction Co  7.5% 
Kaiser (Company?)  7.5% 
General Construction Co.  7.0% 
Pacific Bridge Co.  3.0% 
 “Earth Movers III,” Fortune, October 1943, 140-141 (hereafter “EM III”). 
 

  

51 Fore ‘n’ Aft, 21 April 1944 (vol. 4, no. 16), 3. (On the other side of the Grand Alliance, a thirty-
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On January 14, 1941, Bedford’s construction crews, some members of which had 

begun working for Kaiser at Boulder Dam, started work on a tract of “muddy mush” off 

Cutting Boulevard in Richmond. Eighty-eight straight days of rain blurred the line 

between bay and bayshore, and forced the crews to spend twenty-four hour shifts digging 

away twelve feet of mud to set the foundations of the all-important first shipbuilding 

berth and the equally important first gantry crane. On April 14, 1941, a cadre of Todd 

shipfitters lowered a ribbon of steel onto shipway 3, laying the yard’s first keel and 

proving that Todd-Cal had begun building ships.52 

Construction of the yard continued for several months after that inaugural keel-

laying (and, indeed, never really ceased: shipyard managers constantly improved the 

yard’s physical plant), but the rapid progress from groundbreaking to keel-laying 

heartened the British agents and commissioners Land and Vickery, who had invested 

millions of dollars and their reputations in the new yard and their untested contractors.53 

Still, as late as Pearl Harbor, Land and Vickery clearly considered Todd-Cal and other 

emergency yards adjuncts of the long-range program which formed the core of the 
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Maritime Commission’s operations and which proved “an essential factor in the 

magnitude and speed of the current program.”54 

 

The Liberty Ship 

The current program’s speed and magnitude increased on January 3, 1941, when 

the president publicly called for the construction of two hundred vessels similar to the 

British ships but destined for the American merchant fleet – the first expansion wave. 

(Roosevelt left his most astute auditors to realize that even American ships would ferry 

goods to Britain and thus represented a tacit response to Churchill’s agitation for more 

shipping.)55 In the fortnight which included the completion of the British contract and 

FDR’s announcement, the Maritime Commission’s shipbuilding goals had jumped to a 

staggering 460 ships.56 

Admiral Land hardly welcomed President Roosevelt’s encroachment on his 

shipbuilding program, but the career naval officer understood that duty bound him “to 

obey my commander-in-chief or get the hell out. I don’t make policies. I take orders.”57 
                                                 

 
54 USMC Division of Economics and Statistics, special report number 3240, “Steel Steam and Motor 
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July 15, 1941, 3. RG 178, entry 6 (U.D.), carton 1, “Notes” folder. 
 
55 Lane, 43. 
 
56 Ibid., 40, 42-43. 
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Still, certain aspects of the evolving “emergency” program did rankle Land and Vickery, 

especially the inescapable pressure to set aside the commission’s sophisticated C-type 

ships in favor of technically crude vessels which could be built cheaply and quickly with 

antiquated designs and outdated machinery. To Land and Vickery, the American 

merchant marine’s future must have begun looking perversely, if necessarily, like the bad 

old days when slow, obsolete ships could not compete with foreign fleets – anathema to 

any American shipbuilder worth his saltwater. 

Despite the commissioners’ preference for the C-types, a different kind of cargo 

ship occupied the center of the American shipbuilding program through 1944, a slow 

freighter which the president jokingly disparaged as the “ugly duckling” in a January 

1941 press conference, the Maritime Commission soberly labeled the EC2-S-A1, and 

everyone else patriotically called the “Liberty ship.”58 Ironically, the president’s 

                                                                                                                                                 

57 San Francisco Chronicle, 30 August 1941, 8. Of course, in the next breath, Land proposed that the 
government should use a fleet of concrete-hulled barges, not an expensive pipeline, to haul oil from the 
Texas oilfields to the energy-starved Mid-Atlantic and New England states – thus enlarging his own empire 
by asserting his control over part of the petroleum industry.  
 

  

58 Lane, 43-45. The Maritime Commission’s official designations followed a clear, but not universally 
applied, set of rules. The Liberty ship’s “EC2-S-C1” designation, for instance, expanded as follows: “E” for 
“emergency” (as distinguished from the normative, unmarked “standard” ships and “V” for “Victory” 
ships), “C” for cargo (versus, most commonly, “T” for “tanker” or “P” for “passenger”), “2” to denote an 
overall size and tonnage in the middle of a mostly arbitrary range, “S” for “steam engine” and number of 
screws (in this case, a simple triple-expansion steam engine with one screw), and finally two elements 
denoting, in essence, the model type, in this case the original cargo version (compared to, for instance, the 
EC2-S-Z1, the first tanker version of the basic Liberty design). See Wildenberg, “Origins and Development 
of the T2 Tanker,” 156. A brief account of the Liberty’s debut appears in “Ships for This War,” 42. 
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announcement that the Maritime Commission would start building Liberty ships actually 

impelled the commission to finish designing it – perhaps a matter of Roosevelt counting 

his ducklings before they hatched.59 

The design of the Liberty ship began during nine days in early January 1941, 

when the USMC Technical Division, supervised by Admirals Land and Vickery, 

determined that the British freighter under construction at Todd-Cal and Bath provided 

the basis for a simple, readily-built dry-cargo ship.60 At the beginning of February, 

Maritime Commission technicians, naval architects, and marine engineers moved from 

Washington, D.C., to New York, where they took up temporary residence in the offices 

of the naval architecture firm of Gibbs & Cox.61 Land and Vickery had deep familiarity 

with Gibbs & Cox and its leading partner, William Francis Gibbs. A “technological 

revolutionist” skilled enough to merit a 1942 cover story in Time magazine, Gibbs and 

his company had spent the New Deal serving “as a kind of equalizer” in the triangular 

relationship between Emory Land’s Bureau of Construction and Repair, the giant navy 

yards and private shipyards like Newport News, and the small private yards which could 

                                                 

 
59 The best account of Liberty ship design appears in Lane, 43-45 and 72-89. Bad and misleading accounts 
appear in many sources: the British journalist Alastair Cooke claims, for instance, that the Liberty was “the 
brainchild of Henry Kaiser” (Cooke, Alastair Cooke’s America, 344). 
 
60 Lane, 74-78. 
 
61 Ibid., 80-82. 
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not perform their own naval architecture and marine engineering but whose production 

abilities ranked with the biggest yards.62 In particular, the company had prepared Navy 

destroyer designs for “assembly-line manufacturing.”63 Indeed, Gibbs & Cox had the 

capacity to mass produce blueprints, the currency of far-flung manufacturing operations: 

during the war the company daily churned out up to ten thousand blueprints and 6,700 

purchase orders for the complex multiple-ship contracts it accepted from both the Navy 

and the Maritime Commission.64 

Gibbs & Cox had actually already started redrawing the plans for the British 

freighters, for Todd and the Six Companies found that the originals – developed for use 

by craftsmen in established United Kingdom yards – assumed more technical knowledge 

than neophyte shipbuilders in the U.S. possessed.65 By mid-February, Gibbs & Cox and 

its Maritime Commission adjuncts were well on their way to completing the redrafted 

plans, which incorporated changes ranging from the prosaic (the use of American-

standard nuts and bolts) and the subtle (improved cargo-hold hatch covers) to the obvious 

                                                 

 
62 Hone, “Naval Reconstitution,” 71. Lane, 73. 
 
63 Hone, “Naval Reconstitution,” 71. 
 
64 Time, 28 September 1942, 20. 
 

  

65 Lane, 80-82. For a brief account of the trouble entailed by the British plans, see John K. Brown, “Design 
Plans, Working Drawings, National Styles: Engineering Practice in Great Britain and the United States, 
1775-1945,” Technology and Culture 41, no. 2 (2000), 195, 236. 
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(a single midship deckhouse rather than the fore and aft houses on British vessels) and 

the critical (the use of oil-burning boilers, the design of a hull amenable to extensive 

welding).66 By summer 1941, Gibbs & Cox had begun transmitting plans to Liberty 

shipyards across the country. 

The Liberty ship did not mark the first attempt in American history to balance 

war-driven supply and demand for merchant shipping. During World War I, the 

Emergency Fleet Corporation contracted for the production of hundreds of standardized 

merchantmen at Hog Island. No small portion of the disdain shared by Admirals Land 

and Vickery for the Liberty stemmed from the rancid taste of the “Hog Islanders,” 

wartime expedients which were already obsolete when they were launched and which, 

owing to the war’s abrupt end, never saw wartime service.67 Outside observers also 

noticed the comparison: one contemporary account called Hog Island “the bugaboo 

which impels the Maritime Commission.”68 

                                                 

 
66 Lane, 79, 80, 84, 87. 
 
67 For a contemporary account of the Liberty ship’s origins, see “No. 1 Bottleneck,” 70, 162. 
 

  

68 Baltimore Evening Sun, 23 February 1942, 8. Just after Pearl Harbor, prominent interests, including 
apparently President Roosevelt, advocated the adoption of a prototype cargo ship called the Sea Otter 
(obviously the product of a moment when shipbuilders paid less attention to a name’s patriotic 
possibilities), which sailed low in the water to avoid submarine detection and which, backers claimed, 
could be mass produced owing to its use of off-the-shelf equipment like gasoline-powered car engines for 
propulsion. Lane, 164-165. 
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In a seemingly backwards way, the Liberty ship substantiates historian Eric 

Schatzberg’s claim that “ideology shapes technical choice.”69 Rather than equating 

technological sophistication and technical utility, however, the Maritime Commission 

pragmatically chose to design and build a ship which took a long step back from the C-

type standard ships. Indeed, the Liberty ship would hardly have been state-of-the-art in 

1890. But the prospect of war demolished conventional standards of value and utility. 

Many slow-sailing but quickly-built Liberty ships were more useful than a few fast-

sailing but slowly-built C3 freighters – after all, even the most sophisticated vessel was 

useless on the bottom of the Atlantic. 

 In developing the Liberty ship (and its eventual successor, the Victory ship), the 

USMC carefully segregated ship design from ship construction, retaining control of the 

former task though its agents, Gibbs & Cox, and delegating the latter task to its 

contractors.70 The prewar long-range program had succeeded precisely because the 

                                                 

 
69 Eric Schatzberg, “Ideology and Technical Choice: The Decline of the Wooden Airplane in the United 
States, 1920-1945,” Technology and Culture 35, no. 1 (1994), 53, 68. 
 

  

70 According to the usual distinction, adhered to here, naval architects designed the ship’s form, including 
the interior spaces, the superstructure, and especially the hull; marine engineers designed machinery like 
cargo winches, boilers, and especially main engines. See Heinrich, Ships for the Seven Seas, 85-87. See 
also three recent articles in a leading history of technology journal: Lars O. Olsson, “‘To See How Things 
Were Done in a Big Way’: Swedish Naval Architects in the United States, 1890-1915,” Technology and 
Culture vol. 39, no. 3 (July 1998), 434-456; David McGee, “From Craftsmanship to Draftsmanship: Naval 
Architecture and the Three Traditions of Early Modern Design,” Technology and Culture vol. 40, no. 2 
(April 1999), 209-236; Brown, “Design Plans,” esp. 195-196, 236-237. 
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commission maintained this division, and Land and Vickery hoped to use it as a model 

for wartime building, no matter that it diverged from conventional practice. From the 

Gilded Age through the Great Depression, shipbuilders on the Delaware River near 

Philadelphia relied on in-house naval architects to devise ships which conformed both to 

customers’ needs and their yards’ capabilities. Ship design was too important a part of the 

larger production process to be readily delegated to parties outside the shipyard.71 

A necessary prelude to full-bore war production, the carefully-drawn line between 

naval architecture and shipbuilding, or between conception and execution, melted away 

in the heat of mobilization. The commission added no little fuel by making thousands of 

design changes, switching yards from one vessel to another, and adding vessel to one 

yard’s product mix. All three situations demanded constant attention from Kaiser’s and 

Bechtel’s naval architects and marine engineers, who may have sought, like a predecessor 

fifty years before, “a position that would enable him to create something new,” but did 

not find it.72 Rather, shipyard naval architects and marine engineers tackled the endless, 

crucial minutiae of war production, including especially the problem of integrating 

dreaded change orders into existing production routines. Kaiser’s experience with the 

dreaded change order even preceded the existence of the Richmond yards. Two months 

                                                 

72 Olsson, “‘To See How Things Were Done’,” 441. 

 
71 Heinrich, 85; Wildenberg, “Origins and Development of the T2 Tanker,” 159, 161-162. 
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before the official agreement by Kaiser to build the British ships (and six months before 

the first keel-laying at Todd-Cal), a shipyard engineer asked Gibbs & Cox to addressed 

numerous changes in the specifications of the British freighters, from minor tweaks (one 

coat of paint instead of two) to major overhauls (installing a new kind of engine boiler) – 

an early, ominous augury of the inevitable messiness of war production.73 

 The Liberty ship, however improved over the course of the war, nonetheless poses 

two problems for progressive interpretations of the history of technology. First, the 

obsolete vessel proved absolutely critical to Allied logistical strategy. More than any 

other kind of vessel, the Liberty – not some other, nominally more “advanced” form of 

long-range transport – furnished Allied troops with the virtually unlimited quantities of 

American-made materiel which, historians of World War II political economy have 

concluded, constituted the Allies’ decisive advantage over the Axis. Second, the Liberty 

assumed this burden precisely because it did not represent the technological cutting edge, 

like the B29 bomber or radar. The Liberty did its duty not in spite of its obsolescence, but 

                                                 

 

  

73 George Havas to W.B. Gibbs, 29 October 1940. HJK papers, carton 7, folder 7. The shipyards’ gnawing 
need for naval architects actually drove a wedge between Bechtel and Kaiser. When Richmond accepted a 
new contract for build Navy frigates in late 1942, a Maritime Commission official encouraged Clay 
Bedford to borrow a particular naval architect from Bechtel, but Steve Bechtel demurred, claiming that the 
company could spare the architect for only one day every two weeks – an offer which peeved Henry Kaiser 
because of its transparent uselessness and because Kaiser felt his shares in the Bechtel shipyards entitled 
him to the use of those yards’ staffers. S[teven] D. Bechtel to “Kenny” [Kenneth K. Bechtel] and “John” 
[John A. McCone], 29 October 1942. MCR, carton 3, “KKB’s Memos 1/1/42-” folder. For ownership 
stakes, see “EM III,” 140-141. 
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because its regressive simplicity allowed shipyards to push production to extremes that 

would have been unattainable for more sophisticated ships. Fast production, in other 

words, trumped slow sailing. Not the advanced nature of the product but the advanced 

nature of production mattered more. The Liberty barely improved on the archetypal 

nineteenth-century steamer, but nonetheless embodied state-of-the-art war production.74 

The Liberty was, in this sense, a socially-constructed ship, whose use depended 

on many parties’ ability to subsume the desire to build a few perfect ships beneath the 

need to build many functional ones. The Liberty thus clashes with the conventional 

narrative of state- or military-led innovation, which assumes, apart from particular 

technologies, institutions, or historical contexts, that states always seek the most 

advanced equipment and weaponry. The development of the atomic bomb is perhaps the 

best-known evidence in support of this conventional narrative – a stunning display of 

innovation and production which took place almost entirely at the technological and 

scientific frontier. But the A-bomb case also encourages over-attention to military 

innovations that seem to exist in the terrible isolation of grand strategy or the broader 

context of high-tech industry. High technologies like the atomic bomb, radar, or the 

                                                 

 

  

74 The Allies’ reliance on the Liberty roughly compares to the German Army’s dependence on horses, a 
contemporaneous use of an obsolete technologies to ferry war materiel, though the parallel might fit better 
had Germany used new methods of equine husbandry to breed warhorses more quickly and easily than 
plowhorses. 
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Norden bombsight coexisted with and depended on low technologies. After all, the 

atomic bomb culminated three years of warfare fueled by the rifles, bullets, and Jeeps 

ferried from the arsenal of democracy to the fighting front by ships like the Liberty. 

Attending to the Liberty ship, and in particular to the conditions of its production, fleshes 

out the history of World War II and reveals much about the character of American 

society, especially at the important intersection between private supply and federal 

demand.75  

 

“Oh, Well, Here Comes Another Shipyard”76 

As the Maritime Commission’s Technical Section completed the design for the 

Liberty ship, the commission’s workload and complement of shipyards continued to 

grow. Beginning with the 200 ships announced by President Roosevelt in January 1941, 

the expansion of the merchant shipbuilding program took on an almost literal call-and-

response structure between the Maritime Commission and firms affiliated with Kaiser 

and Bechtel. On top of the yards at Todd-Cal and Todd-Bath (which, the Maritime 

                                                 

 
75 The Liberty ship resembles the atomic bomb in the sense that both were what David Mindell calls a 
“state technology,” the outcome of a warring state’s largely autonomous effort to develop and deploy a 
particular technology. The Liberty and the atomic bomb thus differ from weapons like the B24 “Liberator” 
or B17 “Flying Fortress” heavy bombers, which were developed by private companies and produced in 
private factories on a contract basis for the U.S. Army Air Corps. 
 
76 Fore ‘n’ Aft, 14 April 1944 (vol. 4, no. 15), 8. 
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Commission and the contractors understood, would switch to Liberties on completing the 

British orders), Todd put up a yard at Houston, Kaiser a yard at Portland, Oregon 

(“Oregon Ship,” managed by Henry Kaiser’s son Edgar), and Bechtel-McCone-Parsons a 

yard at Los Angeles (“Calship,” run directly by John McCone).77 All these yards – and 

several others operated by other organizations, like Bethlehem Steel – had appeared on 

Admiral Land’s November 1940 memorandum on the expansion of merchant 

shipbuilding capacity. Their construction revealed the viability of the commission’s long-

term mobilization strategy – and the comparative weakness and disarray of many other 

incipient defense industries. 

By July 1941, the yards arrayed around the Todd-Six Companies partnership had 

launched a friendly race to launch the first Liberty ship.78 The Kaiser and Bechtel yards 

quickly jumped into the lead, largely because of advantages accrued during their 

Depression-era construction projects: access to reliable suppliers of materials as disparate 

as lumber and structural steel, control over a sizable fleet of construction equipment, the 

ability to hire many capable construction workers (or to transfer them from the winding-

up Bonneville and Grand Coulee dam projects), and intimate familiarity with industrial 

sites up and down the West Coast. 
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78 “Biggest Splash,” 128. 
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These boons aside, this dramatic expansion led Admiral Land to warn President 

Roosevelt that the Maritime Commission and its contractors verged on overextension and 

to recommend that further expansion focus on C-type ships and existing yards. In April 

1941, after Congress appropriated funds for the Lend-Lease program, Land announced a 

second wave of emergency expansion: 112 Liberty ships, 122 C-types, and 72 standard 

T2 tankers.79 Those tankers represented the overture to a production program which, by 

1945, ranked second in size and intensity only to the Liberty ship program.80 All seventy-

two tankers (and a substantial shipyard-expansion contract) went to Sun Ship, an arm of 

the Sun Oil Company and an excellent shipbuilder which the Maritime Commission had 

just wrested away from the Navy.81  

The history of the T2 diverged sharply from the Liberty.82 Like the standard 

freighters, the T2’s origins lay in ships designed but never built by the U.S. Shipping 

Board Bureau in 1934-1935. Just before he left for the Maritime Commission, Admiral 

                                                 

 
79 Lane, 55-56. Contemporary accounts of the second wave differ slightly from Lane’s, presumably because 
of his superior access to the documentary record. According to Fortune, President Roosevelt announced the 
second wave on April 4, 1941, and described its composition as one hundred and twelve EC2’s, seventy-
two T2’s, and twenty-eight C-types, for a total of 212 ships. “How Many Ships,” 105. 
 
80 Lane, 58; Wildenberg, “Origins and Development of the T2 Tanker,” 163. 
 
81 Lane, 57-58. 
 

  

82 This account of the development of the T2 design is drawn from Wildenberg, “Origins and Development 
of the T2 Tanker,” 158-166. See also Gibson and Donovan, 146-149, 151. 
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Land’s Navy Bureau of Construction and Repair used these old plans as the basis for a 

“T3” tanker, and in January 1938 the USMC awarded construction contracts for twelve 

T3’s to four shipyards including Sun Ship. Though too fast and expensive for commercial 

operation, the T3 proved an ideal fleet oiler, the naval auxiliary which refueled warships 

at sea.83 With commercial concerns unwilling to build or operate more T3’s, the USMC 

accepted a new Sun Ship design which crossed the original 1935 tanker design with the 

T3.84 After tweaking the vessel for mass production (straightening the bow to make it 

more easily fabricated, for instance) and denominating the ship as its standard “T2-SE-

A1” tanker, the commission put six dozen into the second expansion wave.85 

The commission also added capacity to several other shipyards and authorized 

entirely new shipyards like a Liberty shipyard at Richmond, prosaically dubbed 

Richmond Yard 2.86 Construction crews simply moved over from Todd-Cal to the site of 

                                                 

 
83 Wildenberg, “The Origins and Development of the T2 Tanker,” 156-162. Not only the U.S. Navy 
showed interest in ostensibly commercial ship designs. Early in the war, one of the most maritime-attuned 
newspapers claimed that “for years the Japanese [merchant] ships visiting American ports were known to 
be of battleship speed, of gun-carrying construction, for ready conversion into warships.” Baltimore 
Evening Sun, 23 February 1942, 4. 
 
84 Wildenberg, “Origins and Development of the T2 Tanker,” 161-162. 
 
85 Ibid., 163, 165. 
 

  

86 Lane, 58-59; A Booklet of Illustrated Facts, 18 (HJK papers, carton 157, folder 12). Accounts differ as to 
whether groundbreaking actually occurred on April 15 (four days before announcement of the second 
wave) or on April 22, three days after the announcement. For the former date, see Fore ‘n’ Aft, 14 April 
1944 (vol. 4, no. 15), 7; for the latter, see “The Permanente Metals Corporation Richmond Shipyard Yard 
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the new shipyard, which grew from six to nine to twelve shipways. Several fabrication 

shops were operational in early June, and crews laid three Liberty ship keels in 

September.87 This new yard furthered Kaiser’s plans to separate from Todd. Kaiser placed 

the new yard within a new holding company in which Todd did not invest.88 Observers 

ascribed the split between Kaiser and Todd to a variety of factors, including personal 

animosity (Kaiser abhorred Reilly’s rakish private life; Reilly disliked Kaiser’s haphazard 

management style) and Kaiser’s discomfort with old-line Eastern business interests. Most 

importantly, as the Maritime Commission’s shipbuilding programs, budget, and pressure 

to perform all grew, the commission exhibited an increasing willingness to award 

contracts directly to the Six Companies partners, who thus no longer needed to borrow 

Todd’s credibility as an experienced shipbuilder.  

The Richmond shipbuilding enterprises looked like going concerns to other Six 

Companies partners. In May 1941, John McCone recommended that buying more shares 

in Todd, which he estimated would earn about $8 million in profits through March 1941 

– indicating McCone-Bechtel executives’ interest in mobilization as a profit-making 

                                                                                                                                                 

2, Schedule of Shipyard Facilities as of July 1, 1944,” 1. RG 178, entry 100, carton 26 (“United States 
Maritime Commission, West Coast Yards Shipyard Facilities Index,” July 1, 1944). 
 
87 Fore ‘n’ Aft, 14 April 1944 (vol. 4, no. 15), 7-8. 
 
88 Lane, 59. 
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opportunity first and a patriotic endeavor second.89 In September, Steve Bechtel predicted 

that the “very nicely organized and equipped” Todd-Cal yard would deliver all thirty 

British ships by October 1942 and found Yard Two well under way, despite running a 

half-million dollars over budget. (Bechtel also betrayed his unfamiliarity with 

shipbuilding by calling the second phase of ship construction “directing,” not the correct 

“erection.”)90 

Not everyone was so sanguine. After touring several Six Companies yards in 

Washington and Oregon, Ken Bechtel warned that the Six Companies partnership “would 

be extending itself beyond its capacity… if it takes on any additional major undertakings 

at this time.”91 Similarly, the Maritime Commission felt that, as Frederic Lane writes, 

“the shipbuilding capacities of the country were, by all ordinary standards, already 

exhausted.”92 Admiral Land publicly warned the president against “any further dilution of 

                                                 

 
89 John A. McCone to K[enneth] K. Bechtel, 29 May 1941. MCR, carton 3, “KKB Memo’s-5/1/41- 
8/30/41” folder. 
 
90 S[teven] D. Bechtel to K[enneth] K. Bechtel, 20 September 1941, 1-2. MCR, carton 3, “KKB Memo’s 
9/1/41-12/31” folder. 
 
91 Bechtel also noted the receipt of payment for construction work on the Tacoma Narrows Bridge, the ill-
fated span which had collapsed in high winds in November 1940 (a long-time Bechtel collaborator, the 
Pacific Bridge Company, had directed the construction project). K[enneth] K. Bechtel to S[tephen] D. 
Bechtel, W.A. Bechtel, Jr., John A. McCone, 6 June 1941 (quotes on p. 2, 3). MCR, carton 3, “KKB 
Memo’s-5/1/41- 8/30/41” folder. 
 
92 Lane, 65. 
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shipbuilding brains,” an ill-conceived exception to his avowed inclination to take orders, 

given that an uncontrollable force had already begun pushing in the other direction: the 

U-boats’ awesome raids on Allied shipping in the Atlantic Ocean.93 

In the face of that onslaught, the head of the British shipbuilding mission, now an 

adjunct member of the American mobilization bureaucracy, coaxed from Land, Vickery, 

and presumably the president a plan to replenish the British fleet with small vessels from 

underutilized American shipyards like those on the Great Lakes. These ships formed the 

leading edge of a drawn-out third expansion wave, which President Roosevelt punctuated 

with the announcement on May 27 of a national emergency dedicated to resisting 

German incursions in the Americas and vigorously aiding Britain.94 Admiral Land 

authorized a dramatic acceleration in the Liberty ship program (increasing the number of 

Liberties scheduled for delivery in 1941 from one to nineteen and in 1942 from 234 to 

267) and certain yards added even more shipbuilding berths. Richmond Yard Two took 

on two more berths, giving the yard twelve.95 

                                                 

 
93 As quoted in Lane, 66. Also in “How Many Ships,” 105. 
 
94 Lane, 60. As the third wave took shape, Fortune reported a single announcement date (26 May 1941, a 
date which does not appear in Lane’s fuller account of the third wave) and a large but unified load of 123 
C-type ships. “How Many Ships,” 105. 
 
95 Lane, 61-62. 
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Aside from adding more ships to the American and British merchant marines, the 

size and complexity of the third wave of expansion compelled planners and producers to 

reconceive shipbuilding in terms of “the rate of production,” demoting older, cruder 

estimates of the number of ships and construction time and promoting two changes in the 

way the commission conceived its work.96 First, emphasizing the rate of production made 

throughput the supreme gauge of production, narrowing the chasm between shipbuilding 

and self-consciously modern industries like car making or heavy construction, and 

furthering the ability of mobilized firms and mobilization agencies to share ideas, 

compare accomplishments, and, not coincidentally, cross industrial boundaries as Kaiser 

and Bechtel had already done.97 This in turn allowed Land and Vickery to invent means 

for directly manipulating production speed, which Kaiser and Bechtel accepted because 

they closely resembled techniques used on heavy construction projects.98 

                                                 

 
96 Ibid., 62. 
 
97 Chandler, of course, puts the notion of throughput at the center of his analysis of American big business, 
arguing that “for managers of the new processes of production a high rate of throughput… became as 
critical a criterion of performance as a high rate of stock-turn was for managers of mass distribution.” 
Elaborating, he writes that “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.” Chandler, Visible Hand, 241. 
 

  

98 In some ways, the Maritime Commission’s evolving emphasis on the rate of production imperfectly 
mirrored the development of high-speed steel by Frederick Taylor and Maunsel White in 1898, a technical 
development which Taylor hoped would (and, to a degree, did) force machine-tool users to first rethink 
assumptions about the proper speeds for working metal and then remodel every aspect of metalworking 
industry, from the control of work assignments by managers to the basis for wages. See Robert Kanigel, 
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Second, the stress on pace encouraged the commission and its contractors to 

calculate output in terms of overall tonnage, not the number of ships, which in turn 

allowed the commission to group together all its ships together and to elide the significant 

differences between a C3 freighter, a Liberty ship, and an ocean-going tug. Tonnage 

totals also directly and dramatically summarized the amount of steel consumed by the 

USMC contractors and, by extension, the merchant shipbuilding program’s share of 

American mobilization. And finally, nine-digit tonnage figures impressed an American 

public desensitized to scale by announcements of contracts for a hundred cargo ships or 

calls, like the one President Roosevelt made in May 1940, for fifty thousand fighter 

planes. Thus, just before Pearl Harbor the Maritime Commission’s empire rested on a 

massive “national-defense” shipbuilding program of five million deadweight tons of 

shipping in 1942 (Liberty ships comprising sixty percent of that total) and seven million 

in 1943.99 Fifteen Liberty ships were launched on or before December 7, 1941, including 

the Thomas Jefferson on that infamous date.100 

                                                                                                                                                 

The One Best Way: Frederick Winslow Taylor and the Enigma of Efficiency (New York: Penguin, 1997): 
311-315, 381-383. 
 
99 “The No. 1 Bottleneck,” 70; Lane, 73-74, 138. Those figures did not include the British ships at Todd-
Bath or at Todd-Cal, but the Maritime Commission had already taken legal and diplomatic steps to 
integrate those yards with its own Liberty ship program. Lane, 139. 

  

A note on tonnage: the most common and useful tonnage measurement cited by the Maritime 
Commission, “deadweight” tonnage expresses in long tons the total carrying capacity of a ship (or, 
obviously, a group of ships), and thus served as the most common and useful tonnage measurement for 
merchant ships like those which comprised the majority of the Maritime Commission’s overall construction 
program. By gauging the simple weight of the ship (or precisely, the weight of the water displaced by a 
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Then came Pearl Harbor. On the declaration of war on the Axis, the commission 

finalized its plans to place USMC work in Todd-Cal and Todd-Bath and increased the 

overall program totals to six million deadweight tons for 1942 and eight million 

deadweight tons for 1943. After President Roosevelt and Prime Minister Winston 

Churchill conferred late in December, the program swelled again, to eight million tons in 

1942 and ten million in 1943. Certain real-world factors, such as mounting losses to 

German submarines and logistical demands for cargo and troop carrying capacity, entered 

into these breathtakingly high figures, but so too did the best guesses and fond wishes of 

Churchill, Roosevelt, and their advisors – a point not commented upon when Admiral 

Vickery officially stated that the Maritime Commission could meet the goals of this new 

“Presidential program,” the fourth and penultimate expansion wave.101 

                                                                                                                                                 

ship), “light displacement” tonnage acts as a rough proxy for the sheer size of a ship, highly valuable 
knowledge with respect to warships but less so for a merchant ship whose cargo capacity might actually 
diminish as heavy internal components consume cargo space. “Heavy displacement” tonnage, the weight of 
a fully loaded ship, equals the sum of deadweight tonnage and the light displacement. “Gross” tonnage, 
finally, measures a hull’s cubic volume, including cargo holds, crew quarters, passenger cabins, machinery 
spaces, or even ammunition lockers, and only becomes useful when combined with knowledge of the kind 
of ship being discussed. Lane, 4 (asterisked note below table 1). 
 
100 These facts are derived from the enormously helpful compendium of Liberty ship production 
information maintained online at <http://www.andrew.cmu.edu/~pt/liberty/liberty_list.html> (accessed on 5 
March 2002). Bethlehem-Fairfield launched the first Liberty, the Patrick Henry, on September 27, 1941. 
Historian David Kennedy errs by misdating the ship’s launch and asserting that she had been built for the 
British. Though the ship served British interests by carrying cargoes to Britain, at least until her wartime 
loss at sea, her name alone indicated a future under the American flag. Anyhow, the British would probably 
not have accepted a ship named for the Virginian who famously demanded of the King George III, “Give 
me Liberty or give me death,” though they might have appreciated the wordplay with “liberty.” Kennedy, 
Freedom from Fear, 650. 
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The fourth wave included relatively little new infrastructure but relied heavily on 

another dramatic acceleration in the rate of production.102 Just before Pearl Harbor, the 

commission planned to get two hulls from each berth in its emergency shipyards during 

1942 and four ships per way in 1943. Just after Pearl Harbor, the commission altered 

those forecasts to expect four Liberty ships per berth in 1942 and five or six in 1943, 

effectively doubling the pace of production for 1942 and increasing it by half again as 

much for 1943.103 The construction rate per ship, as specified in all new contracts, dove to 

just 105 days. 

The commission could not merely impose this shocking pace, lest it crush fragile 

new shipyards or impel established shipbuilders to reject Maritime Commission contracts 

in favor of Navy work. Instead, the commission decided to create pressure on other 

contractors by convincing certain key contractors to accept the new rate, beginning with 

Kaiser. His managers initially protested the new times as unrealistic, but then relented, 

lured equally by the challenge of busting the rate, the opportunity to earn more money, 

and the neophyte’s satisfaction of beating old-line builders.104 Vickery did not 

                                                                                                                                                 

101 “No. 1 Bottleneck,” 70; Lane, 139. 
 
102 Lane, 142-143. 
 
103 Ibid., 138-140. 
 
104 Ibid., 139-141. 
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immediately compel other builders to accept the new numbers, but soon all major Liberty 

yards accepted the lower construction times.105 

 The prospect of faster, more intense production pushed Richmond managers to 

enhance the two Liberty shipyards by building a prefabrication plant between Todd-Cal 

and Yard 2, a giant facility designed to make Liberty ship subassemblies. Though not 

unique – most emergency shipyards had a prefabrication plant – Richmond “Prefab” 

pushed the rationalization of ship production as far from prewar norms as conceivable by 

focusing on the manufacture of extraordinarily large and complex subassemblies like 

deckhouses. Prefab began turning out this classic product in July 1942, seven months 

after groundbreaking but coincident with the end of the British freighter program and the 

beginning of Liberty shipbuilding at Todd-Cal, now renamed Richmond Shipyard 1.106 

Prefab dramatically and immediately affected Liberty ship construction times at the two 

Richmond yards: the Liberty built at Yard 1 before Prefab started operation spent sixty-

two days on its building berth; the first Liberty built after Prefab started operation spent 

just forty-seven days – an one-quarter decrease in building time.107 

                                                 

 
105 Ibid., 140-141. 
 
106 Fore ‘n’ Aft, 14 April 1944 (vol. 4, no. 15), 9. 
 
107 Precise details on these ships: 
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Though the “Presidential program” emphasized Liberty ship output, it also 

engaged the commission and its contractors with the military services. Kaiser, now 

confidently grasping for almost any shipbuilding work, accepted a contract to build 

produce C4 troop transports for the Army. Too big for the existing berths at Richmond or 

Portland and too complex to fit neatly into Liberty production schedules, Kaiser thus 

erected a new yard, predictably named Richmond Shipyard Three. Beginning in January 

1942, workers began building usual array of production buildings and five unusual 

construction basins or graving docks, which distinguished Yard 3 from its two siblings at 

Richmond and almost all other Maritime Commission yards. Launching a ship entailed 

flooding the basin with pumped-in bay water, opening the cofferdam doors, and towing 

the hull into the bay. Carving the basins into bedrock and fabricating the steel cofferdam 

doors posed two obdurate problems, but Kaiser crews nonetheless laid the first C4 keel in 

an unfinished basin on May 14, 1942, and four more keels over the next two months.108 

The basins at Yard Three provided Kaiser with the opportunity to finally break 

with Todd and John Reilly, who correctly viewed the graving docks at Yard Three as an 
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attempt by Kaiser to enter Todd’s traditional business of ship repair and refitting.109 Todd 

had long ignored San Francisco Bay, and now Kaiser seemed poised to capitalize on 

wartime repair work to become the dominant ship-repairer on the Pacific Coast. 

Recognizing that he had been outplayed, Reilly arranged a clean geographical swap of 

interests with Kaiser, effective with the delivery of the last British ship from Richmond 

Yard 1: Kaiser and the Six Companies took complete control of Richmond Yards 1 and 2, 

Calship at Los Angeles, and Oregon Ship in Portland; Todd took complete control of the 

yards in Seattle, Houston, and Portland, Maine.110 

The separation of Todd’s and Kaiser’s interests paralleled a less violent rupture in 

the Six Companies. None but one of the other partners had a major role in managing 

Kaiser’s newest shipyards, and many worried that Kaiser had overextended his 

organization by simultaneously diversifying into magnesium and steel – an overextension 

that conceivably endangered the rest of the sprawling Six Companies organization. 

Bechtel and Kaiser, however, remained intertwined at least through late 1943, sharing 

ownership of Permanente Metals (which operated Richmond Shipyards 1 and 2) and the 

firms which operated Oregon Ship and Calship.111 

                                                 

 
109 “EM II,” 225; Foster, Henry J. Kaiser, 83. 
 
110 On Reilly as a secretive, “Biggest Splash,” 121; on maneuvering, “EM II,” 222, 225; “Biggest Splash,” 
225. 
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“Give Your Country Ships” – The End of the Beginning 

 As Kaiser’s crews dug into the East Bay coastline, Maritime Commission 

administrators dug in against any further expansion. The USMC, the Bureau of Ships, 

and the Office of Production Management concurred in January that “any additional 

shipbuilding… was in excess of the capacity of the shipbuilding industry in the United 

States,”112 comments which echoed earlier warnings and had the same effect – none. Now 

officially at war, American shipbuilders came under even heavier pressure from enemies 

and allies alike. Externally, U-boats continued to exact a heavy toll on Allied merchant 

shipping, sinking far more ships than Allied shipyards could produce throughout 1942. 

Internally, the U.S. military had refined its shipping estimates and, as Chief of Staff 

General George C. Marshall told the president in February, come to view inadequate 

shipbuilding capacity as the most dangerous obstacle to getting fighting men and materiel 

overseas – in other words, to waging and winning the war.113 None of this was a secret: 
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112 Admiral Emory S. Land to Admiral S.M. Robinson and W.H. Harrison (OPM), 17 January 1942. As 
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the May 1942 Fortune magazine bluntly said, “The No. 1 Bottleneck Now is Lack of 

Ships.”114 

 The day after Marshall offered his advice, Land had his own tête-à-tête with 

Roosevelt and learned that the commander in chief had decided to issue a “terrible 

directive” to build a fantastic 24 million tons of shipping by January 1944, a one-third 

increase over the 18 million tons of the “Presidential program” of December 1941. This 

fifth (and last) expansion staggered Land and Vickery, who dutifully agreed to try to 

achieve its goals but stated privately that the commission’s contractors could never build 

nine million tons in 1942, nor 15 million in 1943.115 

Having already pushed the intensification of production to its conceivable limits, 

the commissioners returned to the strategy of increasing production by expanding 

existing shipyards and building new ones. In seeking this new capacity, the commission 

turned away from the East and Gulf Coasts, where shipbuilders had either barely begun 

producing or had not yet displayed the requisite speed, and towards the West Coast. 

Given the military impetus behind the fifth wave, the commission strove to create new 

capacity for the production of three hundred amphibious-assault ships called LST’s, 

which Allied strategists hoped to have in time for the projected invasion of Europe in 
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June 1943.116 As usual Kaiser stepped forward, creating a new subsidiary to run LST 

shipyards at Vancouver, Washington, and Richmond. The latter facility, initially called 

Yard 3A but later renamed Yard 4, was little more than an assembly point for ship 

sections fabricated by subcontractors throughout northern California.117 Richmond Yard 4 

launched its first LST only in summer 1943, well past the initial deadline, but of course 

the main Allied invasion of Europe (which in fact required hundreds of LST’s) did not 

occur for another year.118 At any rate, secrecy shrouded the LST and Yard 4: a Richmond 

                                                 

 
116 Ibid., 610; “EM III,” 140-141. The LST enterprise had one of the most convoluted structures of any 
Maritime Commission-affiliated program. A joint British-American naval planning group had begun 
devising rough plans for a big landing ship in 1941, but passed those plans to the Maritime Commission 
after Pearl Harbor abruptly created other priorities. The USMC handed the LST back on discovering that 
the Navy controlled the supply of the Diesel engines each LST needed. The Navy first spread LST 
contracts to its own shipyards, including inland oddities like the “prairie shipyard” at Seneca, Illinois, 
southwest of Chicago, or “Evanship” in Evansville, Indiana, which had substantial funding from Bechtel, 
Kaiser, and other Six Companies concerns. Two Bechtel companies, Bechtel Corp. and Bechtel-McCone-
Parsons Corp., each held 10% shares in the Indiana shipyard, while a Kaiser concern had at 20% stake, 
second only to the 24% share of Missouri Valley Bridge & Iron, the operating partner. (Several other 
construction firms had investments ranging between 15% and 5%.) See Seneca and Evansville sent their 
LSTs to the Mississippi River and the Gulf of Mexico via the Illinois and the Ohio Rivers, respectively. 
When the Navy requested the right to place LST with Maritime Commission contractors, Land and Vickery 
acquiesced out of fear that otherwise the Navy would permanently co-opt the companies. 
 
117 Lane, 610-611. Even though the name only changed in April 1943, I will for simplicity’s sake refer to 
the yard as Yard 4 (except when quoting from dizzyingly inconsistent Maritime Commission documents). 
 

  

118 On construction: “Kaiser Cargo, Inc. Richmond Shipyard No. 4, Schedule of Shipyard Facilities as of 
July 1, 1944,” 1. RG 178, entry 100, carton 26 (“United States Maritime Commission, West Coast Yards 
Shipyard Facilities Index,” July 1, 1944. (Another source of construction dates, A Booklet of Illustrated 
Facts, puts the date at June 2 [page 19]). On the first launch: Fore ‘n’ Aft, 14 April 1944 (vol. 4, no. 15), 9. 
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employee manual could say only that the yard “has been built, is doing its full share in 

the American war effort.”119 

Helping to keep the LST program in the shadows, the Liberty program on the 

West Coast also continued to swell, especially in the Kaiser yards which had already 

begun beating the new 105-day Liberty-ship times by mid-1942. Oregon Ship had 

launched a Liberty in 71 days; Richmond Yards 1 and 2 averaged between 80 and 90 

days per ship. Still, the commission sought more Liberty ship capacity, and with the 

likeliest suspects. On March 2, Admiral Land asked the members of the Six Companies 

to either deepen their engagement with the Maritime Commission shipbuilding program 

or to finally join it: “the emergency demands all within your power to give your country 

ships.” That night, Steve Bechtel wrote to express interest on behalf of W.A. Bechtel Co., 

and ten days later Bechtel signed a contract with the Maritime Commission for thirty-four 

Liberty ships from a new six-berth shipyard called “Marinship” at Sausalito, one of the 

last accessible sites for industrial development near San Francisco.120 

In accepting Bechtel’s offer to take on Liberty ship construction, Admiral Vickery 

told Steve Bechtel, “I am betting on you fellows; I expect you to produce.”121 The 
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contracts with Bechtel and with several other firms to build six-berth shipyards on the 

Gulf Coast came just as the 1942 production schedule began to slip.122 Vickery and Land 

fervently hoped that new yards like Marinship would put the program back on track, and 

no wonder. In 1937, Land and Vickery had a ten-year plan to build 500 ships in a few 

vessel types. In 1942, they looked to construct 2900 ships within three years in several 

dozen merchant shipyards whose total shipbuilding capacity had ballooned from fifty to 

about three hundred building berths and whose total workforce had grown from less than 

100,0000 workers to 700,000.123 This enormous growth led Fortune magazine to testify 

that though Admiral Land sat at one of “the hottest desks in Washington,” he had an 

uncanny abilities to survive the “war shake-ups” which had deposed William Knudsen 

and his Office of Production Management in January 1942 and to maintain the USMC’s 

independence from Donald Nelson and the War Production Board.124 

Construction at Marinship started on March 28. The Maritime Commission used 

eminent domain to evict a small neighborhood from the prospective shipyard site, then 

Bechtel crews blasted an inconvenient ridgeline into bay fill and drove thousands of piles 

into the mudflats along Richardson Bay. By May, managers had moved into the big 
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Administration Building, and in June the yard laid its first keel, using steel fabricated at 

Calship. Just under three months later, Marinship launched its first Liberty, the William 

A. Richardson.125 

With that launch, the massive shipyard construction projects came to an end, and 

the grander endeavor of constructing hundreds of merchant ships began in earnest. The 

USMC and contractors like Kaiser and Bechtel accordingly shifted their attention away 

from organizing new institutional arrangements and towards refining radical new 

production methods established at Kaiser-Richmond and exported to later-starting yards. 

As the Liberty ship program hit its stride in late 1942, those methods became the norm 

for merchant shipbuilders all over the country, a crucial part of the American war effort, 

and a valuable study of industrial innovation. (For a map of the Maritime Commission 

merchant shipbuilding program, see figure 5.)

                                                 

 

  

125 Much of this account comes from the photo-heavy souvenir published by Marinship, Marinship 
Delivers… (privately published, 1942), n.p. (on file at the Sausalito Historical Society, Sausalito, 
California) and Richard Finnie, comp. and ed., Marinship: The History of a Wartime Shipyard (San 
Francisco: Taylor and Taylor, 1947), 11-31. 



 

Chapter 4: Tailors of Steel 

 

In his great novel of wartime racial strife, Chester Himes described a West Coast 

merchant shipyard as a symphony of motion and machinery: “Everywhere was the hustle 

and bustle of moving busy workers, trucks, plate lifts, yard cranes, electric mules, the 

blue flashes of arc welders, brighter than the noonday sun. And the noise, always loud, 

unabating, ear-splitting.”1 The innovative shipbuilding processes hidden within this 

“hustle and bustle” were the means by which Kaiser-Richmond and Marinship built their 

record-setting complement of ships, but they also demonstrated the resurgent power of 

American industry, epitomized the ingenuity and hard work necessary to defeat the Axis, 

and transformed shipbuilding as deeply as the iron and steam revolutions a hundred years 

before. 

The technologies, techniques, and tricks of merchant shipbuilding ranked as some 

of the most significant aspects of the war effort, not least because the vessels built at 

Kaiser-Richmond and Marinship carried American war materiel (and fighting men) to the 

fronts. Studying the features of wartime ship production, like the larger study of the 

wartime shipbuilding industry, enlarges our understanding of the American war effort by 
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drawing attention to a relatively “low-tech” industry which nonetheless underwent far-

reaching changes and which also contributed to the Allied victory. 

Wartime merchant shipbuilding fits into contexts even broader than World War II. 

First, industrial practices developed in American wartime shipyards ended traditions that 

stretched back to (and even predated) the nineteenth century advent of iron-hulled, steam-

powered ships and inaugurated a revolution which deeply altered world shipbuilding after 

1945. Wartime merchant shipbuilding in the Kaiser and Bechtel yards on San Francisco 

Bay thus offers a clear view into the early stages of the transformation of a major global 

industry. 

Second, merchant shipbuilding at Kaiser-Richmond and Marinship offers a 

vantage point on important matters in industrial history: the nature of the interconnections 

between socio-political contexts, production formats, and economic forms; the power of 

minority or marginal groups like women or African-Americans in the workplace; the 

origin and extension of technological innovation; and the value of worker “skill” in 

particular production settings. All these matters intertwine in the evolving discussion of 

historical forms of “mass” or “specialty” and “flexible” production, an important debate 

within the field of industrial history and one to which a study of wartime merchant 

shipbuilding contributes. 
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At its core, this debate centers on the best way to describe the variety of 

organizational and productive strategies exhibited by modern firms. Alfred Chandler and 

other scholars of modern industry argue that modern business climaxed when giant, 

diversified corporations began using complex, technologically-intensive production and 

management systems to turn out enormous quantities of largely identical goods. Firms 

which differed from this model in some way – eschewing the goal of growth, preferring 

skilled workers to machinery – were considered marginal or even retrograde, vestiges of 

the pre-industrial world. Deeply rooted in empirical analysis of industrialized societies 

like Great Britain, the United States, and Japan, this conventional assessment of industrial 

history remains both valuable and vital, and has in fact become the standard scholarly 

narrative of modern industrialization. 

A relatively young counterargument seeks not so much to overturn the 

conventional narrative as to qualify it by showing that diversity has always characterized 

industrial history. From the onset of modern industrialization in Europe in the late 

eighteenth century to its extension into East Asia in the late twentieth century, no single 

answer to the problems of production and organization has predominated. Giant 

corporations have relied on cadres of skilled workers to turn out a small number of 

valuable goods; tiny firms have used sophisticated machinery to become mass producers; 
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mid-sized firms have blended craftsmen and multipurpose machinery to improve the 

quality of their goods. 

In keeping with this emerging emphasis on hybrid character of most industrial 

forms, this chapter will not only show that merchant shipbuilding at Kaiser-Richmond 

and Marinship exhibited some characteristics of a mass production industry and some 

characteristics of a flexible production industry, but that this blend of approaches actually 

accounts for the tremendous production of the Bay Area shipyards. Kaiser-Richmond and 

Marinship turned out many ships but also a wide variety of ships. Only flexible 

production methods could meet the double demands for quantity and quality. 

 

Prewar Shipbuilding 

The techniques which characterized shipbuilding in the United States (and the rest 

of the world) in 1940 recognizably descended from the practices developed in the middle 

of the nineteenth century to build the first iron-hulled, steam-driven ships and, in fact, 

from older techniques of wooden shipbuilding. The Maritime Commission’s program 

aimed as much at transforming American shipbuilders’ conservative construction 

practices as at resuscitating the moribund shipbuilding industry. Wartime shipbuilding in 

the Kaiser-Richmond and Marinship yards epitomized the realization of both goals. 
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Though building goods as large and complex as ships has historically demanded 

contributions from many kinds of workers, the mid-nineteenth century shift from wood to 

iron emphasized skilled craftsmen.2 By 1880, new shipyard shops, akin to small-scale 

factories, had filled with craftsmen like the boilermakers who built steam engines and 

whose skills made riggers and sailmakers almost obsolete. On the waterfront assembly 

berths, other new tradesmen superseded the ship’s carpenters who had fashioned timbers 

and planks into ships. The shipfitter, a sort of metalworking carpenter, assembled shapes 

and plates according to technical plans drawn up by naval architects and marine 

engineers, then riveters joined the iron and steel to actually form the ship.3 A few 

carpenters remained to do what little shipboard woodworking remained; others moved to 

the mold lofts to make the wooden templates that translated technical ship plans into 

physical guides for the shipfitters and riveters. 

Though these and other shifts altered the composition of the shipbuilding 

workforce, the assumptions and routines which governed ship construction remained 

strikingly constant through the transitions from sails to steam and wood to metal.4 A 

similar process turned out ships as diverse as galleys, clippers, steamships, and 
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4 For a succinct account of “shipbuilding at the point of production,” see ibid., 84-94. 
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dreadnoughts. A shipowner still contracted with a yard for a precisely-specified vessel. A 

small crew of craftsmen still erected the ship on an assembly berth which comprised, 

along with nearby shops (and a body of water), a strikingly compact industrial facility. 

Whether working with wooden planks and timbers or metal plates and shapes, the 

assembly crew built the vessel one piece at a time. 

Some aspects of shipbuilding did change, most notably the rise of a technical 

class of naval architects and marine engineers who gradually took over the design of 

ships from craftsmen and increases in the physical dimensions of the ships and 

shipyards.5 U.S. shipbuilders tended to choose machinery over men, making American 

shipyards notably capital-intensive relative to the labor-intensive (and world-leading) 

yards in Great Britain.6 Many other aspects of shipbuilding did not change, such as the 

plank-by-plank or plate-by-plate process of building the hull and the use of several 

different worksites to accomplish the successive phases of construction. In 1851, Boston 

craftsmen used new steam-powered machinery to build clipper ships, then towed the 

vessels to docks where outfitting crews erected the masts, wove and hung the sails, and 
                                                 

 
5 On this point, see ibid., 59-60; 130-140; 170-177; 206-217; McGee, “From Craftsmanship to 
Draftsmanship,” 209-236; Brown, “Design Plans,” 195-196, 236-237. For an interesting look at wooden 
shipbuilding, see Peter Linebaugh, The London Hanged: Crime and Civil Society in the Eighteenth Century 
(New York: Cambridge University Press, 1992), 394-401. 
 

  

6 In the three decades before World War I, many European naval architects traveled to the U.S. to learn 
American shipyards’ distinctive style of shipbuilding. Olsson, “‘To See How Things Were Done’,” 448-
449. 
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fitted the rudder and steering gear. A half-century later, it would have been far easier to 

install boilers and engines in an incomplete, still-open hull, but even the most advanced 

American shipbuilders, like those on the Delaware River near Philadelphia, chose instead 

to launch unpowered ships, freeing a berth for the next contract and saddling their 

outfitting crews with the arduous task of placing the engines inside the cramped hull.7 

Little demonstrates the overall continuity in shipbuilding practice better than the 

use of riveting to fasten metal. American shipyards used riveting as early as the Civil 

War, but the invention of the pneumatic rivet gun around the turn of the century allowed 

shipbuilders to rivet even more intensively, for the machine could outdo even the best 

manual riveter at driving rivets through thick steel plate.8 Two different ships, 

contemporaries of one another and of Maritime Commission ships, reveal the longevity 

and durability of riveting as the metalworking technique par excellence: the Great Lakes 

ore boat William A. Irvin and the aircraft carrier U.S.S. Hornet. On her 1938 launch from 

the American Shipbuilding yard on Lake Erie, the Irvin was one of the biggest vessels in 

the world and the flagship of the United States Steel ore fleet. Though the Irvin and her 

three sister ships prefigured some wartime practices (such as the simultaneous 

construction of similar ships and the batch fabrication of important components like hatch 
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covers), on the whole the boat embodied the technical conservatism of prewar 

shipbuilders: almost seven hundred thousand rivets joined every important seam, like 

those in the shell of the hull. The average Liberty ship, though much smaller than the 

Irvin, contained twice as much welding and just three percent as many rivets.9 Built in 

1942-1943 at Newport News Shipbuilding and Dry Dock in Virginia, the aircraft carrier 

Hornet was an even more important monument to riveting. The Hornet ranked as one of 

the most advanced warships of World War II, yet rivets still studded every surface from 

the plates along her 894-foot long hull to the bulkheads in crew quarters and machinery 

spaces. (A few surfaces were welded, such as the hangar decks where exposed rivets 

might puncture an airplane tire.) 

American and Newport News chose to use traditional, conservative assembly 

techniques like riveting to build the Irvin and the Hornet. Both firms soon did reverse 

course, accepting contracts from Maritime Commission and building emergency 

merchant ships according to current wartime practices. In fact, Newport News provided 

the Maritime Commission with critical assistance during an early phase of the Liberty 

ship program, then opened an emergency shipyard in North Carolina which turned out the 

                                                 

 
9 On the Irvin’s construction, see Jody Aho, The Steamer William A. Irvin: “Queen of the Silver Stackers 
(Marquette, Michigan: Lake Superior Press, 1995), 7-11, 72. The Liberty ship welding/riveting statistics 
appear in “A Booklet of Illustrated Facts About the Shipyards at Richmond California,” p. 10 (HJK papers, 
carton 287, folder 13.). The location of rivets and welds is drawn from personal observation, 2 July 2001. 
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cheapest Liberty ships in the U.S.10 American, too, joined in the wartime shipbuilding 

program by spawning a new company, Delta Shipbuilding, which built 188 Liberty ships 

at a yard in New Orleans.11 By building emergency cargo vessels at their new yards, 

Newport News and American proved that even established firms which were deeply 

committed to conservative production practices could learn to build ships on the radically 

different principles promulgated by the Maritime Commission and leading contractors 

like Kaiser. 

Yet the Irvin and the Hornet – and the dozens of other ships turned out by 

American’s three yards on the Great Lakes and by Newport News’ home yard in Virginia 

– also illustrate an important paradox in the history of shipbuilding and the history of 

technology. The conventional view of the junction between production and process holds 

that firms use “high-tech” means to manufacture “high-tech” goods. After World War I, 

the Ford Motor Co. used sophisticated assembly line techniques to make its then-

advanced Model T. Since the 1970’s, computer-chip makers used processes and facilities 

seemingly drawn from science fiction to manufacture semiconductors, the quintessential 

high technology of the Information Age. 
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But wartime merchant shipbuilding reverses the apparent relationship between 

high tech process and high tech product. On the one hand, traditional techniques like 

plate-by-plate riveting were used heavily on the most advanced vessels, like the Hornet 

or other capital ships. On the other hand, novel techniques were heavily used to make 

less-sophisticated vessels like the Liberty and Victory ships and the standard types. Of 

these innovations, two were crucial to wartime shipbuilding: electric-arc welding and 

“prefabrication” or “subassembly construction,” the system of combining previously-

manufactured units into a complete hull. Shipyard welding (the subject of the next 

chapter) fused a discrete set of technical skills with a diffuse array of social values, and 

this mixture allowed workers, managers, and administrators to link welding with larger 

concerns: women’s transformation into war workers, the contribution of shipyard 

workers to the war effort, the conception of industrial labor as weapon of war. 

Prefabrication or subassembly construction (the subject of the remainder of this chapter), 

wore a thinner veil of cultural meaning, but comprised a wider range of specifically 

technical practices which provided the foundation for the entire shipbuilding process. 

 

Storing Steel 

Prefabrication provided more than a conceptual foundation for shipbuilding at 

Kaiser-Richmond and Marinship. Assuming that shipbuilding would entail extensive 
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prefabrication, Kaiser and Bechtel, aided by the Maritime Commission, designed their 

shipyards to maximize the use of prefabrication and facilitate “a straight flow of steel” 

and prefabricated units from storage areas and fabrication shops to erection zones and 

shipways and docks. Kaiser-Richmond and Marinship shared a distinctive arrangement of 

built structures, open space, and ship-assembly and ship-completion berths.12 (For plans  

of Kaiser-Richmond Shipyards 1 and 2 and Marinship, see figures 6-8.) 

 Kaiser and Bechtel considered shipbuilding akin to a big construction project 

where good management consisted in efficiently managing the “flow” of men and goods 

over an ever-changing worksite. Indeed, Ken Bechtel, who ran Marinship, described 

shipbuilding as a straightforward “materials handling” job like building a road or a dam.13 

In testimony before the Truman Committee, the investigative body chaired by the 

Missouri senator, Admiral Vickery described the West Coast shipbuilders as eager to 

treat ships “just like any other structure” and to treat shipbuilding just like any other 

“production construction job where they can move a lot of mass material and move it 

quickly.”14 Kaiser and Bechtel had developed their technical and organizational skills on 

the great prewar dams, but they perfected those skills in the shipyards. 

                                                 

 
12 Ibid., 214 (and see 202-230, especially the figure on 221, for a good overview of wartime shipbuilding 
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 As Hoover Dam had required a constant supply of concrete, the vessels at Kaiser-

Richmond and Marinship required a reliable supply of steel. Shipyard managers thus 

attended carefully to the storage of their steel plates and shapes, reserving as much as 

three million square feet at Richmond Yard 2.15 At the edges of these stockyards, 

locomotives deposited gondola cars full of steel from mills in Pennsylvania, the Great 

Lakes, and, later, California. Hard-hatted rigging crews used balloon-tired truck cranes to 

unload the dull-colored shapes and plates – which often flexed disturbingly as they sailed 

through the air – and place them in the stockyards. 

Work in the steel stockyards could be dangerous. The biggest plates, twenty feet 

long and ten feet high, were stacked flat, but many smaller plates stood on end in special 

racks which could collapse, crushing feet and legs and even killing unfortunates like 

Charles Ersner, who was squashed just fifteen minutes before the end of his swing shift (a 

dangerous moment in the workday), only a week after his discharge from the army, and 

just a few feet from his brother.16 Enough workers suffered injuries or died in the 

                                                                                                                                                 

14 Testimony by Admiral Vickery, Truman Committee, Hearings, pt. 12, pp. 5183-5185, as quoted in Lane, 
513. Admiral Vickery made these comments while describing the failure of a shipyard in Portland to make 
the transition from building destroyers to Liberty ships. 
 
15 Fore ‘n’ Aft, 27 April 1945 (vol. 5, no. 17), 6. The usual distinction between plates and shapes is quite 
simple: plates are flat, rectangular sheets of steel in a wide variety of dimensions; shapes are elements 
formed at the mill (or elsewhere) into particular structural members, such as beams the familiar I-beam 
girder. 
 
16 Sausalito News, 8 April 1942. 
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Marinship steel yard that managers authorized the construction of elevated walkways 

over the plate racks.17 

The incoming steel created data-processing problems commensurate to the 

materials-handling ones. At the peak of shipbuilding, Richmond Yard 2 used more than a 

hundred receiving agents to handle as many railcars each day.18 Marinship steel checkers 

organized 600,000 different plates and shapes in their “library of steel,” from two-ton 

plates for tanker hulls to thousands of esoteric shapes.19 Shipyard managers struggled 

with this staggering diversity. Already in January 1942, the Maritime Commission and 

Kaiser agreed to reduce one group of forty-two different plates to just ten standard sizes. 

The yards could not reduce their voracious need for steel: 3,150 tons of steel went 

into one Liberty ship, 8,000 tons into the troopship built at Richmond Yard 3.20 Given 

numerous other claimants for steel, including the Navy, which apparently obtained more 

steel for its shipbuilding programs than required, the metal’s scarcity actually limited 

                                                 

 
17 See photograph (upper photo in lower pair) in Marin-er, 20 February 1943 (vol. 1, no. 15), 6. 
 
18 Fore ‘n’ Aft, 27 April 1945 (vol. 5, no. 17), 6. 
 
19 The phrase is used in the Marinship documentary Tanker, prod. and dir. unknown, 13 min., Marinship 
Corporation, 1945, videocassette in author’s possession. The figures come from Marinship Corporation, 
Marinship: The First Two Years (privately printed, 1944), 4. The booklet was sent to a diverse group that 
included Marinship’s bosses, Maritime Commission officials in Washington, D.C. and its neighbors, the 
citizens of Marin County. 
 
20 Fore ‘n’ Aft, 5 May 1944 (vol. 4, no. 18), 7. 
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American merchant ship production over the crucial period from mid-1942 to late 1943, 

exactly the period of peak demand for freighters and tankers. American steel mills only 

began to regularly meet shipyard steel demand in 1944, setting the monthly record of 

600,000 tons in March 1944. Facing the fact of constant scarcity and the threat of an 

outright steel famine, merchant shipbuilders tried to maintain a two-month supply of steel 

in their stockyards.21 

Steel shortages caused constant delays in the West Coast yards. In 1942, Henry 

Kaiser expertly tweaked the commission (and other important figures in the mobilization 

bureaucracy) by contending that “our West Coast shipyards can produce 30% more 

[ships] without expenditure of additional funds for facilities, if basic steel is made 

available.”22 Carl Flesher, the commission’s West Coast director of construction, 

complained frequently to his superiors about shortages.23 The Kaiser yards’ unexpectedly 

                                                 

 
21 Lane, 343-345, 349. Postwar Japanese shipbuilders, in common with their peers in other industries, 
managed their steel inventories on “just-in-time” principles, keeping just a few days’ worth of steel in stock 
and relying on frequent, timely deliveries from suppliers. F.S. Grant, “Production Methods in Japanese 
Shipbuilding,” The Naval Architect (U.K.), January 1972, 6. 
 
22 Henry J. Kaiser to H[oward] Vickery, Marvin McIntyre, and Leon Henderson, 24 September 1942. HJK 
papers, carton 15, folder 36. Not only did Kaiser, a consummate Beltway operator, send this letter to the 
shipbuilding czar, one of the president’s trusted advisors, and one of the staunchest New Dealers in the 
mobilization bureaucracy, but the letter was actually a quote of a telegram from Kaiser to Donald Nelson, 
the head of the War Production Board. 
 

  

23 C[arl] W. Flesher to H[oward] L. Vickery, 12 April 1943. RG 178, subgroup WEREG, carton 3, “P.C. 
Joint Committee” file, “Vickery” folder. 
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prodigious Liberty ship output actually contributed to these problems by outstripping the 

rapidly increasing but still inadequate supply of steel, Liberty ship stern frames (giant 

cast-steel members which held the propeller and shaft in place), and engines. In 

September 1942, the various Liberty ship yards on the Pacific Coast were prepared to 

launch forty ships. The Maritime Commission allocated only thirty-eight engines to the 

yards and scheduled the delivery of just thirty.24 The next month, the meager supply of 

steel forced Clay Bedford, the talented general manager at Richmond, to idle workers of 

one Richmond yard. Half-jokingly, Bedford told the Maritime Commission that “we have 

for rent one very fine shipbuilding way with southern exposure and lots of services 

available for immediate occupancy… Big opportunity—don’t wait—act now!”25 

Material shortfalls continued throughout the war. In 1943, Admiral Vickery 

savaged Clay Bedford, saying that “with all the facilities and materials you have, it does 

seem you might be able to emulate Oregon instead of being a poor third.”26 Bedford, 

sensitive to any comparison with Edgar Kaiser, replied, “If we knew how Oregon got all 

those materials away from you we would most certainly emulate them... We can run out 

                                                 

 
24 C[arl] W. Flesher to E.L. Swain, 14 September and 16 September 1942. Both in record group 178, 
subgroup WEREG, carton 2, “Reading File, August-September 1942” folder, “Interoffice” divider. 
 
25 Clay Bedford to H[oward] L. Vickery, 16 October 1943. HJK papers, carton 25, folder 26. 
 

  
26 Howard L. Vickery to C.P. Bedford, 2 October 1943. HJK papers, carton 25, folder 26. 
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of steel any time you wish and on short notice. There is so much interest around the 

Richmond shipyards in taking Oregon on anyways… that we may not be able to keep the 

brakes on – so don’t be too surprised if we have to shutdown anyway before long.”27 And 

again in 1944, Bedford complained of “a gross iniquity in the delivery of critically 

needed materials. When all yards are crying shortage of materials, the yard which is 

actually shortest of materials doesnt [sic] appear except as one of the complainants, no 

matter how critical the shortage… This condition has existed constantly at Yard Three 

and is now so serious that we have arrived at the point of wasting manpower.”28 

This nightmarish possibility – which could, the commission worried, ultimately 

lead to unshipped war materiel sitting on wharves, much-needed combat troops 

remaining stateside, and retarded military campaigns – compelled the Maritime 

Commission to see that Marinship and Kaiser-Richmond received at least enough steel to 

keep going, if not keep going all out. Thus, by and large managers at the Bay Area yards 

could count on the ability to take in steel on one side of their stockyards and drain it away 

on the other. Raw steel was ferried to the fabricating shops by cranes and “Hyster” carry-

alls – strange contraptions that looked like farm tractors on stilts but could carry a loaded 

plate rack anywhere in the yard. By doing most of the routine steel handling, the Hysters 

                                                 

 
27 C.P. Bedford to Howard L. Vickery, 5 October 1943. HJK papers, carton 25, folder 26. 
 

  
28 C.P. Bedford to Carl W. Flesher, 27 November 1944. HJK papers, carton 25, folder 25. 
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allowed managers to dedicate precious cranes to especially big plates or prefabricated 

assemblies. The Hysters could be as dangerous as their cargoes, though. Perched twenty 

feet in the air, Hyster drivers could barely see pedestrians, many of whom underestimated 

the vehicles’ speed and got run over. Workers again ingeniously solved the problem, 

equipping every Hyster with warning bells and repositioning the driver’s seat. 

The Hysters and cranes followed no rigid or regular schedule, such as might have 

governed materials deliveries in a prewar automobile factory. Rather, engineers in the 

production control department, the center of daily operations in the yards, dispatched 

them on an as-needed basis, striving to make sure that each point of production had the 

right steel or the correct subassembly. Production control entailed more than just 

coordination, however. The engineering and clerical staffs under Clay Bedford and Bill 

Waste, the general managers at Richmond and Marinship, also processed the progress 

reports submitted by production managers throughout the yards. Assessing a shop’s 

progress involved little more than simply tallying the weight of all the steel fabricated on 

a particular day and comparing it to the day’s production orders and overall production 

goals, such as a ship-delivery deadline.29 Noting any delays and advances, the production 

controllers then formulated and issued work orders for the next day.30 

                                                 

 
29 On Bedford, see Foster, Henry J. Kaiser, 57, 62-63. On Waste, The Marin-er, 16 August 1942 (vol. 1, 
no. 3), 4. 
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These instructions descended the hierarchy of superintendents, foremen, and 

leadermen to the rank and file, who began to fulfill the orders by going to the print 

control office to withdraw the right blueprint, which in turn had passed down from naval 

architects, marine engineers, and production planners. Here, shipbuilding finally jumped 

over the gap between conception and execution and seemed to many observers to verge 

on becoming mass production. 

 

Fabrication: Preparing Plates and Shapes 

 Much of the evidence for the assessment of wartime shipbuilding as a mass 

production industry derives from apparent affinities between factories and shipyard 

facilities like the plate shop, where steel fabrication finally began. The plate shops were 

ubiquitous elements of wartime shipbuilding infrastructure: Marinship and Richmond 

Yards 1, 2, and 3 each had one plate shop, and the high-production Yards 1 and 2 shared 

a fifth. In the plate shops, raw steel was transformed into the sundry components of the 

ship sections that would be assembled later. 

Bare and cavernous, the plate shops varied in size, but even Marinship’s relatively 

small facility, a steel-framed, plywood-walled box, had 110,000 square feet under cover. 

250 feet wide and about 50 feet tall, the shop stood open at both ends to admit and 

                                                                                                                                                 

  
30 “Yard 3 Employee Handbook” (1943), p. 44. HJK papers, carton 288, folder 26. 
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discharge steel and workers and to allow fresh air into the interior, a space suffused with 

smoke and fumes.31 Like a collaboration between Vulcan and Frederick Taylor, the 

Marinship plate shop was densely packed with steel, workers, and machine tools. Twelve 

overhead cranes carried steel into the plate shop from the stockyard at the northwest end 

of the shop (where trick photography could make a crane seem to pick up Mount 

Tamalpais, miles away).32 

In between, steel passed down long “bays,” aisles separated by rows of 

metalworking machines. The number and purpose of the bays varied from one shop to the 

next, but each bay shared with its neighbors the bank of machinery between them. Two 

adjacent bays in the plate shop at another shipyard produced curved plates for Liberty 

ship shells and keels, and thus shared a set of steel cutting and bending machines.33 At 

                                                 

 
31 Details and photographs of the various facilities at Marinship are drawn from Marinship Corporation, 
Views of Marinship Corp. Facilities, on file at the Bancroft Library, University of California-Berkeley. My 
descriptions and analyses of the various shipyard structures has been deeply informed by Biggs, Rational 
Factory. 
 
32 Marinship, Views.  
 
33 “Construction Procedures for U.S.M.C. Type EC-2 Cargo Vessel at California Shipbuilding 
Corporation,” 17. Basic information about the Bay Area yards’ plate shops is scattered across many 
sources. See, for instance, “ Yard 3 Employee Handbook,” p. 49. HJK papers, carton 288, folder 26. 

  

This discussion relies heavily on a document, “Construction Procedures for U.S.M.C. Type EC-2 
Cargo Vessel at California Shipbuilding Corporation” (on file at the Hagley Museum and Library) 
describing construction processes at Calship, a Los Angeles shipyard operated by one of Marinship’s 
corporate parents, the Bechtel-McCone-Parsons Corporation. Though this document does not deal directly 
with either Marinship or the Kaiser-Richmond yards, several factors make it useful as a vantage on those 
yards. First, Calship and Richmond Yard 1 and Yard 2 were designed and built simultaneously as Liberty 
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these machines, a shell plate was trimmed to size, bent to the proper dimensions, and 

edged for use in hull subassembly. 

Some observers viewed the sequential metalworking along each plate shop bay as 

an assembly line, but unlike assembly lines at Highland Park in 1915, River Rouge in 

1950, or Spring Hill, Tennessee, in 1995, shipyard plate shops did not incrementally and 

cumulatively transform raw goods into a single marketable product. Instead, the shops 

simultaneously produced many roughly-finished goods. No plate shop machines operated 

at the precise tolerances common in aircraft production or car-making, for such precision 

would actually have hampered the ability to fill the various orders. Most plate-shop 

workers were machine operators who, if they were not expert machinists, did use 

considerable skill in setting up and operating the machinery, turning out steel according 

to the specifications laid out in work orders or job cards. 

Almost every piece of steel that passed through the plate shop passed under the 

torches of flame cutting machines, which could cut steel better than mechanical devices 

like shears and bevel plate edges for later welding. The various flame-cutting machines 

were all built around the torch, a two-foot long tube tapered at the business end, 

connected to fuel hoses at the other, and barnacled with knobs which controlled the size, 

angle and intensity of the flame. Operating simple and adaptable flame cutters like the 
                                                                                                                                                 

  

ship yards. Second, Calship as a parent to Marinship, served as a physical model, as a source of key 
personnel, and even as an early subcontractor for Marinship (which was also designed for Liberties). 
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“Radiagraph” (of which one big Liberty yard had thirty-three) entailed little more than 

placing a shoebox-sized carriage on a length of narrow track, configuring the twin torches 

to make parallel cuts, and flipping a switch to ignite the torches and send the machine in 

self-propelled slow motion down the track. At the end of the cut, the carriage 

automatically stopped and the torches cut out. At the other end of the spectrum, 

complicated “Travograph” and “Oxygraph” machines and the mammoth flame planer 

demanded more skill to operate and accomplished more complex tasks. Long frames 

studded with as many as eight torches, the Travograph and Oxygraph followed a track or 

straightedge to make parallel cuts that divided one plate into identical strips or made one 

overlapping cut through a thick plate.34 The flame planer could handle the heaviest and 

largest steel plates, its two torches beveling edges or shaping them into gentle curves.35 

Wartime shipbuilders found this arsenal of machinery useful because of its 

flexibility: the plate shops at Marinship or Richmond were designed and used to turn out 

a wide variety of goods, to shift rapidly between different goods, and to produce the 

goods needed for later phases of production. To that end, the key personnel in the plate 

                                                 

 
34 The Oxygraph’s pedigree went back to 1911, when its maker, the Davis-Bouronville Welding Co., 
exhibited an early model at a railroad mechanics’ convention. R.D. Simonson, The History of Welding 
(Morton Grove, Ill.: Monticello Books, 1969), 69. 
 

  

35 “Construction Procedures for U.S.M.C. Type EC-2 Cargo Vessel at California Shipbuilding 
Corporation,” 23, 25. 
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shops (and in the fabrication shops, shipways, and outfitting docks) were the shipfitters, 

skilled craftsmen (and craftswomen) whose skills allowed Kaiser-Richmond and 

Marinship to avoid the burden of mastering the art of manufacturing interchangeable 

parts, the elusive prerequisite and goal of mass production. 

 As the name of the craft indicated, shipfitters’ work focused on assembling large 

parts (subassemblies, entire ships) out of smaller pieces (individual steel plates, 

prefabricated units) which had been manufactured quickly but not precisely. Analogizing 

war work and peacetime crafts, the Richmond yard magazine described shipfitters as 

“tailors of steel” whose ability “to locate all the ship’s parts in exactly the right places,” 

required “see[ing] the ship as a whole.36 Though overblown, this description accurately 

centered fitters in the shipbuilding process. 

Many fitters worked in the fabricating shops where steel plates were cut and 

assembled into ever-larger sections. After all, not even raw plates of mild steel were truly 

interchangeable: certain steel alloys met some design and fabrication requirements but 

not others, for instance. Similarly, even the most seemingly prosaic piece of a ship was 

produced with a particular destination in mind and plan. For instance, Richmond fitters 

Bill Chinn and Bill Chan (whose ethnicity was so obvious as to merit no printed 

comment in the yard magazine) began the process of fabricating deck girders not for 
                                                 

 

  
36 Fore ‘n’ Aft, 4 February 1944 (vol. 4, no. 5), 4-5. 
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stock, but for a specific ship. Working at a table in a fabrication shop, Chinn and Chan 

clamped a wooden template to the raw plate, then snapped a chalk line to indicate a 

particularly important cut. One used a hammer and punch to mark out the line on which 

the flame-cutting machinery would work while the other painted on the plate their names 

and a set of encoded fabrication instructions, copied from the template, which “conveyed 

all information needed to identify a piece, its location, it processing” – in short, its unique 

origins and fate. The code, “D-DKL-GIRD WEB PLT FRS 12-17 HULL 2268 STAR,” 

identified the chunk of steel as the D (fourth) deck girder running between the twelfth 

and seventeenth web plate frames on the starboard side of hull 2268 (a then-unnamed 

Liberty ship which became the Henry Adams at its launch on March 10, 1944).37 A crane 

carried the marked-up plate to the prefabrication shop for further processing. 

Thus, Chinn and Chan made this raw steel plate into its own template and 

instruction manual. To perform necessary fabricating tasks, such as beveling a plate for 

welding or flame-cutting a plate to size, metalworkers needed only to understand a few 

common codes, thus eliminating the need for burners or welders to have access to – or 

the ability to interpret – blueprints.38 To further minimize the chance of incorrect 

                                                 

 
37 This translation combines the code quoted in Fore ‘n’ Aft, 4 February 1944 (vol. 4, no. 5), 4; and the 
glossary of “the main abbreviations and symbols” appearing in the “Yard 3 Employee Handbook,” 46-47. 
HJK papers, carton 288, folder 26. 
 
38 Fore ‘n’ Aft, 5 May 1944 (vol. 4, no. 18), 6-7. 
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fabrication or routing, shipfitters in Richmond No. 3 marked plates in four rotating 

colors, so that hull no. 1’s white paint was not used again until hull no. 5.39 Cumulatively, 

these codes endowed every piece of a ship with a unique fate, albeit a fate which merged 

with other fates as workers combined individual plates into forepeaks, double-bottoms, or 

other subassemblies. 

Historians of business and industry concur in considering interchangeability of 

parts one of the most important technical ideas and accomplishments underlying mass 

production, and one of the chief sources of the tension which have marked the spread of 

mass production. As standard, substitutable components diminish or even eliminate the 

need for skilled workers to craft roughly-made parts into a functional whole, they also 

create conflict between entrepreneurs and managers who view mass production 

techniques as an inevitable rationalizing process and craft workers who see mass 

production techniques as encroachments on their skill and power. Ken Alder finds that 

the French engineers charged with the production of cheap, numerous firearms for the 

Revolutionary armies tried to use human “controllers,” exacting gauges, and an ideology 

of scientific precision “to replace personal authority with objective measures.”40 Merritt 

Roe Smith discusses debates at the antebellum Harper’s Ferry armory over the use of 

                                                 

 
39 “Yard 3 Employee Handbook” (1943), 47. HJK papers, carton 288, folder 26. 
 
40 Alder, Engineering the Revolution, 194-200. 
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“go-no go” gauges to assess the uniformity of musket components: master armorers from 

the Army Ordnance Department viewed the devices as tools for making better guns and 

augmenting their own power, while craftsmen viewed them as weapons for destroying 

their traditional prerogatives.41 And Henry Ford, the greatest exponent of mass 

production, declared, “In mass production… there are no fitters.”42 At Ford’s Highland 

Park factory, an amazed observer found “that there was no fitting – and therefore no 

fitters,” only the familiar army of unskilled, malleable workers who assembled thousands 

of standard, interchangeable parts into the famous Model T.43 (Notably, Ford has less luck 

with ships: a World War I attempt to mass produce warships faltered when the ships’ 

complexity required the constant use of fitters. 44) 

As applied to World War II shipbuilding at Richmond or Sausalito, Ford’s dictum 

highlights the importance of key workers like shipfitters and the nearly-total lack of truly 

interchangeable parts. Not even Kaiser’s world-beating engineers ventured to make 

gauges big and precise enough to ensure interchangeability of deckhouses or double-

                                                 

 
41 Merritt Roe Smith, Harpers Ferry Armory and the New Technology: The Challenge of Change (Ithaca, 
N.Y.: Cornell University Press, 1977), 92-93. 
 
42 As quoted in David Hounshell, “Ford Eagle Boats and Mass Production During World War I,” in 
Military Enterprise and Technological Change: Perspectives on the American Experience, ed. Merritt Roe 
Smith, 198-199 (Cambridge: The MIT Press, 1985). 
 
43 Hounshell, From the American System, 235. 
 
44 Hounshell, “Ford Eagle Boats,” 198-199. 
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bottom assemblies, and for good reason: they had a giant force of workers with the skills 

necessary to turn roughed-out steel into floating ships. 

 

Assembly: Prefabricating Steel and Accommodating Variation 

 After processing in the plate shop, semi-finished steel could go back into storage. 

Richmond Yards 1 and 2 routinely maintained large buffer stockpiles of partially 

processed steel to hedge against possible delivery shortfalls.45 More commonly, the steel 

went on to the shipyards’ subassembly or prefabrication shops, which were usually 

adjacent to the plate shop and even linked by overhead cranes that could transfer steel 

from one shop to the next.46 

The key element of wartime ship-production infrastructure, subassembly facilities 

distinguished wartime shipbuilding from its precedents and featured the two most 

important trades in the wartime shipyards: electric-arc welding and shipfitting. Prewar 

shipbuilders had understood and occasionally used subassembly construction methods, 

but not even modern yards like Sun Ship in Chester, Pennsylvania, did so extensively. 

The absence of big production runs made investment in substantial prefabrication 

facilities uneconomical and subassembly work less efficient than building ships right on 

                                                 

 
45 Lane, 351-352. 
 
46 Marinship, Views. 
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the ways.47 Wartime shipbuilders, on the other hand, saw that they could dramatically 

intensify the production of relatively standard ships by prefabricating and assembling 

much of the ship away from the waterfront. 

Typically, Kaiser pushed prefabrication furthest. In early 1942, Richmond 

managers essentially combined Shipyards 1 and 2 into a single unit by centralizing the 

production of major ship sections in a giant new Prefabrication Plant (usually called, in 

keeping with the wartime penchant for abbreviation, “Prefab”). 48 Strategically located 

between the two yards, Prefab furnished the yards with deckhouses, fore and afterpeaks, 

double bottoms, and other giant sections. Some observers have mistaken the 

establishment of the Prefab plant for “a new system of prefabrication,” but in fact 

Richmond Prefab formalized and extended methods common to almost all wartime 

merchant shipyards, including tanker yards like Marinship – most notably by bringing 

those methods literally under one roof.49 A decisive advantage over other yards, 

Richmond Prefab elicited half-joking protest from other shipbuilders. John McCone, the 

Bechtel affiliate who ran Calship at Los Angeles, voiced a “loud objection” to Prefab on 

                                                 

 
47 Lane, 214-215. 
 
48 C.W. Flesher to H. L. Vickery, 9 May 1942, 3. RG 178 WEREG, carton 2, “Reading File 5/42” folder. 
 

  

49 Johnson, Second Gold Rush, 62. Johnson also misidentifies Prefab’s physical location: it was not 
“between Yards Three and Four,” as she writes, but between Yards One and Two. 
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the grounds “that it was hard enough… to stay ahead of those yards when you have them 

separated.”50 

Space was the basic element of prefabrication infrastructure, for giant 

subassemblies could be most easily built, manipulated, combined, and stored in large, 

unobstructed areas. The sheer quantity of the space dedicated to prefabrication indicated 

the scale of subassembly operations at Richmond. Prefab occupied 42 acres (about half of 

Marinship’s entire area, and larger than many prewar shipyards) and comprised two giant 

structures – a feeder plate shop and the prefabrication shop proper. Together, these two 

buildings covered 176,000 square feet, and they also utilized hundreds of thousands of 

square feet of outdoor fabrication space.51 

These skids ranged from cleared-out areas of packed dirt to flat concrete pads and 

special frames on which to rest specific ship sections. Since the big, flat, open-air skids 

were not dedicated to a specific product, they were used to fashion a broad range of ship 

sections. Perhaps the most common was the inner bottom assembly, which eventually 

formed the bottom of the hull. Simple enough to require only basic manual and machine 

welding, an inner bottom was typically fabricated upside down on a skid. After 

                                                 

 
50 G.G. Sherwood to C.P. Bedford, 3 February 1943. HJK papers, carton 16, folder 18. 
 

  

51 “The Permanente Metals Corporation Prefabrication Plant, Schedule of Shipyard Facilities as of July 1, 
1944,” 1, 7. RG 178, entry 100, carton 26 (“United States Maritime Commission, West Coast Yards 
Shipyard Facilities Index,” July 1, 1944). 
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fashioning several huge plates into a single flat panel, workers fixed to it numerous steel 

strips to form a honeycomb of four-foot square boxes. Then, gantry cranes lifted the 

assembly off the skid, flipped it over so that the honeycomb faced down, into the bottom 

of the hull, and delivered it to a waiting hull or a storage zone. Another typical skid-built 

subassembly was the massive forepeak section which, when installed on the hull, became 

the ship’s prow. As complicated as the inner bottom was simple, the prow was simply too 

big to build indoors, and so Kaiser-Richmond and Marinship both fabricated them on 

special skids which merged scaffolding with a kind of massive jig. Aided by cranes, 

workers assembled numerous curved plates (which had been gently but precisely bent 

along all three dimensions in the plate shop) into a massive V-shaped structure which 

only remotely resembled a ship’s prow. Clambering onto the scaffolds, workers then 

affixed reinforced deck plating and steel braces to gird the prow in case of collision and 

carefully cut out holes for anchor chains, piping and wiring, and sundry mechanical 

equipment. Forty feet in height and fifty tons in weight, a completed forepeak resembled 

a slumping pyramid as it stood awaiting the teamed-up cranes that would turn it ninety 

degrees and install it at the front of a building hull.52 

                                                 

 

  

52 Postwar Japanese shipbuilders, the world leaders, barely exceeded these lifts. In 1972, Japanese 
shipyards commonly built subassemblies which ranged in weight from 80 to 120 tons. Grant, “Production 
Methods,” 7. 
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Kaiser-Richmond and Marinship produced subassemblies like deckhouses, 

forepeaks, and inner-bottoms in large quantities and at high rates. To the casual observer 

walking through a prefab shop or among the skids, the various subassemblies seemed 

similar if not identical, and certainly destined for the same fates as parts of complete 

Liberty or Victory ships or T2 tankers. Yet the subassemblies were not truly 

interchangeable in the same way that components of cars or warplanes – to name only 

two relevant mass-produced goods – were interchangeable. Erecting a forepeak or a 

deckhouse or assembling inner-bottom units into a hull required considerable skill and 

effort on the part of many workers, especially shipfitters and welders, and thus veered far 

from the famously low-skill, machine-intensive production of classic mass production 

industries and the high-skill, manual-labor methods of prewar shipbuilding. 

The manufacture of Liberty ship deckhouses in the Richmond Prefab plant 

highlights these differences. On skids at the intake end of the Prefab building, workers 

turned plate steel into deck plates, compartments, and other discrete pieces of larger 

components. This partially-fabricated steel flowed steadily into the Prefab building, 

where overhead cranes laid them on massive rolling platforms and teams of shipfitters 

and welders began assembling them into individual deckhouses. Beginning with the 

square surface of the main deck, these teams added the bulkheads of that deck’s 

compartments, the second deck and its compartments, and finally the third deck and its 
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compartments. At the egress end of the plant, a worker could see a long line of 

increasingly complete deckhouses extending towards her. In most Liberty shipyards, 

heavy cranes carried completed deckhouses to the shipways. But the distance between 

Richmond Prefab and the shipways in Yards 1 and 2 proscribed that: the long craneways 

and additional cranes would be too expensive and dangerous. Thus, engineers took the 

audacious step of having burners cut each deckhouse into four horizontal slices, which 

could be hauled by tractor-trailer to the shipways for erection – Schumpeterian “creative 

destruction” in microcosm53 

Richmond Prefab probably elicited the most frequent comparisons between car-

making and shipbuilding. Indeed, Prefab was organized as a kind of assembly line which 

relied on sequential, cumulative labor. Below that level, however, the comparison falters. 

For instance, the Prefab “assembly line,” like similar shops elsewhere at Richmond or in 

other shipyards like Marinship, did not move products past stationary workers and 

special-purpose machine tools. The size and complexity of a unit like a three-story 

deckhouse made conveyor belts and dedicated machine tools unrealistic. Instead, 

workers, especially welders, roamed throughout the shops, performing whatever tasks 

they needed to do in the place and at the time they were asked. 

                                                 

 

  

53 At one of Kaiser’s shipyards in Portland, Oregon, a crane had actually dropped a deckhouse during a 
short lift between the prefabrication plant and the shipway, wrecking the deckhouse and damaging the hull. 
Lane, 229. 
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More importantly, and like the plate shops, the prefabrication shops turned out a 

wide variety of goods, and switched easily between them. They thus played an important 

part in meeting the demand for the dizzying array of weapons and auxiliary goods 

required by the American way of war. Richmond No. 1 and No. 2 had the fortune to build 

nothing but Liberty ships over relatively long periods: Liberty production ran from May 

1942 (when the yard finished building thirty freighters for Great Britain wound down) to 

April 1944 at Richmond No. 1 and from September 1941 to July 1944 at Richmond No. 

2. (By the time the Richmond yards launched their last Liberty ships, managers and 

workers there had capitalized on the flexibility of their production methods to begin 

turning out Victory ships. At war’s end, the Richmond Yards 1 and 2 had built three 

variants of the basic Victory ship design.54) In early 1944, the Richmond Prefab plant 

switched to “a half-and-half deal,” with one side of the plant devoted to Liberty 

deckhouses and the other to “stuff” for the new Victory ships. Over one representative 

week during that shift, the plant produced deckhouses, hull inner bottoms, boilers, 

smokestacks, and air uptakes for both kinds of ships.55 This variety clearly indicates that 

                                                 

 
54 The VC2-S-AP2 ran on a 6,000 horsepower Westinghouse turbine engine, the VC2-S-AP3 used a 8,500 
horsepower General Electric turbine, and the VC2-S-AP5 “attack transport” was built to carry thousands of 
fully-equipped combat troops. 
 

  

55 Fore ‘n’ Aft, 21 April 1944 (vol. 4, no. 16), 7-8. RG 178, entry 95B, carton 533, “Clapper Contest” 
folder. Archives and Record Administration, Washington, D.C. 
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Richmond Prefab adhered not to a mass production model of industrial activity but 

instead utilized principles that characterize “flexible” or “specialty” industrial production. 

The conversion from Liberty to Victory production was probably the most 

significant such shift in the wartime shipbuilding industry. Of the nineteen yards which 

had built Liberty ships, just six took on the arduous task of adapting their physical 

infrastructure and organizational routines to the new Victory. Of the other thirteen yards, 

a few underperformers received no new contracts while a few overachievers had already 

converted to other vessels – Marinship switched to the T2 tanker, for instance. At 

Richmond No. 2, the switch to the bigger, heavier Victory ship required far-reaching 

changes. Most obviously, each shipway was rebuilt: the floor was narrowed but the rest 

of the structure was widened and strengthened. Behind the ways, changes ran even more 

deeply. New specifications for cargo hold floor panels forced engineers to scale back the 

time-saving use of automatic welding machines in favor of what the Richmond yard 

magazine described as “more precise” manual welding – an odd statement which implied 

that imprecise welding had been expected or allowed on the Liberty.56 That relatively 

discrete change barely compared to wide-ranging alterations necessitated by new Victory 

ship subassemblies that were not be fabricated in the Prefab plant itself. Bigger and 

heavier double-bottom subassemblies required sturdier prefabrication skids and more 
                                                 

 

  
56 Fore ‘n’ Aft, 11 February 1944 (no 4. vol. 6), 1-2. 
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labor from workers: pipefitters performed a third more labor on each unit and mastered 

altogether new tasks like installing a new kind of oil line coupling .57 When possible, 

erection crews tested and new procedures at innocuous times: a crew of riggers, working 

with two gantry cranes, spent much of one graveyard shift lifting the first prefabricated 

Victory deckhouse, flipping it right side up, and placing it on a waiting hull.58 Though 

far-reaching, converting to the Victory ship never halted or even significantly slowed 

ship production at Richmond No. 2, in large part because of the inherent flexibility of the 

Liberty ship construction process. 

 The classic characterization of wartime merchant shipbuilding depicts the 

Maritime Commission as totally oriented to the production of Liberty and Victory ships, 

standardized dry-cargo ships which compared unfavorably to state-of-the-art ships but 

which could be built cheaply and quickly. While American shipyards did indeed produce 

more Liberty and Victory ships than any others, emphasizing the production of the 

“emergency types” obscures the less prolific but still important production of advanced 

merchant ships like the sophisticated “C” type dry-cargo ships and the T2 tanker, vessels 

developed by the Maritime Commission before the war and altered for wartime use, or of 

small warships like the landing craft and convoy escorts. 

                                                 

 
57 Ibid. 
 
58 Fore ‘n’ Aft, 7 April 1944 (vol. 4, no. 14), 1, 3. 
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In 1942, managers at Richmond organized a new, fourth yard – a facility called 

Yard 3A, then Yard 4 – where workers would assemble thirty amphibious landing ships 

or LST's out of sections fabricated all over the Bay Area by subcontractors and shipped to 

the yard on trucks, railroad cars, and barges.59 Metalworking shops around San Francisco 

Bay greeted this scheme with “a great deal of enthusiasm,” for it offered them lucrative 

access to the war contracts. Kaiser liked the shipbuilding-by-subcontracting plan because 

it aligned his increasingly large enterprise with calls by vocal critics of the war effort to 

divert more war work to small businesses. And USMC director Carl Flesher announced 

his “hearty accord” with this policy largely because yards like Yard 4 already stood in the 

movement’s vanguard.60 

The LST program at Yard 4 encountered serious problems at almost every turn. 

Less than a month after Kaiser accepted the LST contract, a USMC official had to order 

Gibbs & Cox to expedite the revision of the ship plans.61 With plans in hand, Yard 4 and 

                                                 

 
59 C[arl] W. Flesher to H[oward] L. Vickery, 26 May 1942, 1. RG 178, subgroup WEREG, series “Records 
of the Director, West Coast Regional Construction Division,” carton 2, “Reading File 5/42” folder, 
“Vickery” divider. 
 
60 C[arl] W. Flesher to W.H. Lalley, 2 December 1942. RG 178, subgroup WEREG, series “Records of the 
Director, West Coast Regional Construction Division,” carton 2, “Reading File 1942” folder, “USMC” 
divider. 
 

  

61 Carl Flesher to E. Musser, 8 June 1942 (two letters of same date). RG 178, subgroup WEREG, series 
“Records of the Director, West Coast Regional Construction Division,” carton 3, “Reading File, 6-7/42” 
folder, “Miscl.” divider. 
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a complement of other LST yards around the country found that the Navy could not 

reliably supply crucial materials like Diesel powerplants – the scarcity of which had 

originally inspired transferring the LST program from the USMC to the Navy.62 To speed 

up the program, the Navy allowed contractors to make anything vendors could not supply 

and granted USMC inspectors the unusual power to endorse yards’ ad-hoc changes.63 

Still, none of the Maritime Commission’s LST yards met the contract deadline of 

February 1, 1943. Yard 4 lagged by almost five months. Admiral Land, even less 

enamored of the ugly amphibious crafts than of the Liberty ships, guessed that the LST 

program used up about as much steel, materials, manpower, and time as seventy-five 

Liberty ships.64  

As the LST program wound down in late 1942, the Navy and Maritime 

Commission replaced it with a larger program to build frigates, small warships needed for 

convoy-escort duty in the Atlantic. Slightly smaller than the LST, the frigates proved far 

more difficult to build, not least because the hull contained crew quarters, naval 

equipment, munitions, and the other innards of a functioning warship, not open cargo 

                                                 

 
62 Lane, 611. 
 
63 Ibid., 611. 
 
64 Ibid., 610-612. 
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holds.65 Besides Richmond Yard 4, the Navy and Maritime Commission awarded frigate 

contracts to undersized or underutilized shipyards on the Great Lakes and at Los 

Angeles.66 Yard 4 was well suited to the frigates. Its three small building berths and squad 

of undersize cranes easily accommodated ships of the frigate’s dimensions, and its 

network of subcontractors could readily switch from the LST to the frigate. On a limited 

scale, this system replicated but exceeded the World War I experiment at Hog Island: 

every ship built at Yard 4 actually saw wartime service, unlike any “Hog Islander.” 

The system of subcontracted prefabrication and in-yard assembly exaggerated the 

methods of Liberty ship production by distributing sectional production across the entire 

Bay Area, not just a single giant yard. But while attractive to and successful in the hands 

of a newcomer like Kaiser, the system did not appeal to the old-line shipbuilders on the 

Great Lakes nor capitalize on their skills. Thus, the lakes yards only grudgingly 

accommodated themselves to the Maritime Commission’s decision to designate Kaiser 

Yard 4 as the “lead yard” for the frigate program, and thus responsible, under the 

guidance of the commission’s West Coast office, for initially adapting the plans for the 

“corvette” – as drawn up by Vickers, the British-Canadian munitions giant – to American 

                                                 

 
65 Actual measurements: overall length: 303’11”; beam: 37’6”; draft 12’8.5”; deadweight: 984 tons; 
displacement: 2,199 tons; powerplant: twin-screw, 5500 shp steam reciprocating engine: two 900-hp 
Diesels; speed: 21.5 knots; crew: 128 men. All data drawn from HJK papers, volume 70. 
 
66 Lane, 614. 
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yards, disseminating the plans to the other frigate-builders, and procuring and allocating 

materials for the entire program.67 The Lakes yards soon won some autonomy from 

Richmond, and the frigate program ultimately went smoothly. 

Back in the Bay Area, Marinship encountered a different set of problems in 

converting from Liberty ships to T2 tankers in late 1942. Since the commission and the 

Navy needed the T2 to reconstitute a tanker fleet nearly destroyed by German 

submarines, they pressured Marinship to accelerate the shift through any means necessary 

– such as launching an incomplete Liberty and dispatching riveters to finish the work on 

the outfitting docks. This unusual circumstance attracted Senate investigators, who 

alleged that this tardy riveting had delayed the ship’s delivery and run up its cost, charges 

rejected by Carl Flesher on the grounds that the Liberty had been built more quickly and 

efficiently than any other Marinship vessel and had been delivered ten weeks ahead of 

schedule, permitting an early start to the T2 program.68 

The tanker conversion pushed Marinship to the limit, for managers and engineers 

had just two months in which to reconstruct much of the yard for the new ship but also to 

rework the basic T2-SE-A1 design into an essentially new ship, the T2-SE-A2. The new 

                                                 

 
67 Ibid., 614. 
 

  

68 “M.C. Hull No. 1229 SS Lyman Beecher Driving of Rivets After Launching,” C[arl] W. Flesher to 
H[oward] L. Vickery, 13 March 1943. RG 178 WEREG, carton 3, “Reading File 6-7/42” file, “Vickery” 
folder. 
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ship’s main difference was the use of a 10,000 horsepower turboelectric motor that was 

bigger, more powerful, scarcer, and harder to install than the standard equipment. Every 

change to the “standard” plans entailed new procurement orders, working drawings, and 

bills of materials. Only when the new design had been “finalized” could the Marinship 

engineering staff began integrating normal change orders – a different weld here, a new 

piping arrangement there – and work crews could actually begin fabricating the ships.69 

Preparing the yard for the new ship required a remodeling project estimated to cost 

between $1.45 and $2.44 million.70 Preparing the shipbuilding organization for the switch 

entailed finally abolishing the joint venture formed by Bechtel and several partners and 

reconstituting Marinship as a corporation privately held by a cadre of Bechtel executives, 

who felt that a corporate structure would position the yard for the prospect of building 

tankers after the war as well. 

Marinship laid the keel of its first T2 on the one-year anniversary of the attack on 

Pearl Harbor, launched the ship in April 1943, and delivered it to the USMC in June. 

Two weeks later, Marinship delivered its last Liberty and shifted completely to the T2. Of 
                                                 

 
69 Finnie, Marinship, 125-133. 
 

  

70 Marinship officials sent the Maritime Commission a thirteen page report – extraordinarily long compared 
to the usual, terse communications – about the myriad changes needed to built tankers as Marinship. These 
included hiring more supervisors, building new jigs, buying more welding machines, and extending the 
building ways by about 80 feet. W.E. Waste to United States Maritime Commission, 1 September 1942; 
“Tanker Facilities, W.A. Bechtel Co., Marin Shipbuilding Division,” September 1, 1942. MCR, carton 4, 
“Estimate Tanker Facilities W.A. Bechtel Co. Marin Shipbuilding Division” document. 
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the five yards which built the T2, Marinship ranked as the fourth-most productive, 

accounting for only fifteen percent of total T2 production (just forty percent of Sun 

Ship’s overall output). Instead of quantity, Marinship focused on quality and variety. 

Only Marinship produced all four variants of the basic T2 design, including the 

sophisticated “AO” fleet oiler used by the Navy to refuel warships at sea (and thus the 

technical solution to a key logistical problem in the Pacific).71 In January 1944, moreover, 

Marinship was simultaneously building three T2 variants – a daunting product mix. 

The variation in the basic T2 typified the Maritime Commission’s power to 

impose change orders on its contractors. Constrained by the need to obtain ships quickly, 

a reluctance to pay overmuch for them, and the endemic scarcities of a war economy, the 

Maritime Commission still intended to obtain ships which met its own changing needs 

and desires. The commission accomplished this by making scores of change orders which 

compelled shipbuilders to continually modify their production processes and made each 

                                                 

 

  

71 A 10,000 horsepower turbine-electric engine powered hulls 43 through 49, T2-SE-A2 or Mission tankers 
(named after important Spanish California missions). The same powerplant drove hulls 50 to 55, but these 
five AO fleet oilers, designed to refuel warships at sea, contained more internal piping and pumping 
equipment than the basic T2, which was essentially a liquid-cargo carrier. Hulls 56 to 79, T2-SE-A1 or 
Hills tankers (named after significant California oil fields), were powered by a smaller 8,250 horsepower 
turbine engine. Small batches and a wide production mix meant that, at some points (like summer 1944), 
Marinship had three different vessels building on the ways, all of which demanded different production 
skills and methods. For details regarding the T2 variants, see Charles Wollenberg, Marinship at War, 32, 
and two Marinship publications: the Stinger for 10 June 1944, and the Marin-er for September 16 and 
December 1, 1945. 
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and every ship – even the “standard” EC2 Liberty – significantly different from its 

sisters. 

 The flood of change orders also compelled the shipyards to make their 

production methods even more supple. Even before officially Kaiser accepted the 

contract to build the original thirty freighters for Great Britain (and, thus, well before 

building the first shipyard at Richmond), the commission informed Kaiser’s engineers of 

a multitude of changes to the vessels. Some were relatively minor (one coat of paint 

instead of two), but others amounted to major new procurement and labor problems, such 

as the sudden need for a different kind of engine-room boiler.72 

 If changes to as-yet unbuilt ships like British freighters in 1940 or the T2 in 1942 

could be handled with some alacrity and ease, change orders to ships already under 

construction were more difficult. In mid-March 1944, crews at Richmond No. 2 had to 

suddenly learn how to install a giant new “gunwale bar” at the junction between the sheer 

strake (the uppermost line of hull plates) and the main deck. Since weak welding at that 

intersection apparently contributed to cracks in the steel there, the Maritime Commission 

ordered yards to rivet the bar onto all building ships before their launch. To meet this 

demand, Richmond No. 2 had to revive the almost-dead craft of riveting and quickly hash 

out a fabrication sequence: cut the 287-foot bar in 30-foot lengths, fit each section in 
                                                 

 

  
72 George Havas to W.B. Gibbs, 29 October 1940. HJK papers, carton 7, folder 7. 
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place on the ship, drill and ream 6200 rivet holes, remove each section to apply a layer of 

waterproof red lead paint, bolt everything back into place, and finally drive the rivets and 

check the fit. The first bar took six days to install. Kaiser engineers hoped to reduce that 

time to just two days by having metalworkers in the shops cuts the bars to length and drill 

the rivet holes, thus leaving workers on the ways to simply install everything.73 

Managers and workers at Richmond and Sausalito had developed a sophisticated 

apparatus for quickly translating Maritime Commission change orders into actual work 

routines, as suggested by the matter-of-fact plans for dividing the labor of making and 

installing the gunwale bar. At Richmond, for instance, field engineers or outside experts 

from the Maritime Commission, the Coast Guard, or the American Bureau of Shipping 

(an independent ship-inspection service akin to Lloyd’s of London) passed changes on to 

a new “engineering bulletin department,” whose staff checked the germane blueprints, 

issued a bulletin containing “a description of the change and a clarifying sketch, if 

necessary,” reproduced the document, and distributed it to relevant parties. Workers then 

actually made the change in the field even as the bulletin department redrew the official 

blueprints. By October 1945, thousands of bulletins had affected every class of ship built 

at Richmond.74 

                                                 

 
73 Fore ‘n’ Aft, 31 March 1944 (vol. 4, no. 13), 2. 
 
74 Fore ‘n’ Aft, 5 October 1945 (vol. 5, no. 40), 3. 
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 The yards did not always have the luxury of dealing so formally with changes. 

The company which contracted with the federal War Shipping Administration (WSA) to 

operate Marinship’s first regular tanker was decidedly unhappy with her condition, and 

asked for ninety discrete changes to the ship. Bruce Vernon, an old Bechtel hand and the 

yard’s assistant general manager, made a point-by-point response to each modification, 

recommending the adoption of some alterations (installing a hand pump with which to fill 

engine boilers in the event of electrical system failure) but dismissing others as wasteful 

(rearranging fuel oil meters), redundant (adding a valve to an engine exhaust line), 

unnecessary (raising a coaming that Sun Shipbuilding had used successfully), ill-advised 

(modifying the General Electric-built turbines), contrary to Maritime Commission policy 

(installing blackboards in the messroom), or simply an empty matter of taste (shuffling 

file cabinets and shelves according to the crew’s desires).75 Vernon attempted, in other 

words, to depict many of these change orders as frivolous or unnecessary, despite their 

alleged basis in technical necessity, and defend the yard by showing its careful adherence 

to the Maritime Commission’s own rules and regulations. 

Perhaps because of their reputation for speed, the Kaiser yards bore heavier 

attacks by ship operators. In December 1943, the naval officer in charge of the WSA’s 

                                                 

 

  

75 Bruce Vernon to W[illiam] E. Waste, 17 December 1943. See also W[illiam] E. Waste to Carl W. 
Flesher, 4 January 1943. Both in MCR, carton 3, “Vickery” folder. 
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Pacific Coast region contended that “new vessels built by… Richmond Yards No. 1 and 

No. 2, are requiring unconscionable time, money, and manpower” on the part of the WSA 

and its operators to complete “the extensive work which must be performed on newly 

constructed vessels before they can sail on their maiden voyage” – work which the 

building yard should have performed and which ranged from relocating lamps and 

installing refrigerator locks to finishing potable water tanks and docking vessels for easier 

sailing.76 The commission’s Carl Flesher countered by showing that incomplete deliveries 

stemmed from perennial material scarcity and the awkward division of responsibility for 

procurement between the Maritime Commission and the shipyards, factors which made it 

difficult to consistently complete ships to operators’ standards, but in whose absence it 

would “work no hardship on us [the commission and its yards] to deliver the vessels to 

you in accordance with the requirements.”77 

 Though evidence that Flesher passed Peet’s criticisms on managers at Richmond 

does not survive, his actions in a similar situation a few months later indicate his methods 

for bringing yards into line with new requirements. Passing along communication 

                                                 

 
76 “Permanente Metals Corporation EC-2 Type Vessels,” W.C. Peet, Jr., to Carl W. Flesher, 3 December 
1943, p. 1 (repair items appear on pages 2, 5, 5, and 6, respectively). RG 178 WEREG, carton 3, “Miscl.” 
file. 
 

  

77 “Permanente Metals Corporation EC2 Type Vessels,” C[arl] W. Flesher to W.C. Peet, Jr., 14 December 
1943. RG 178 WEREG, carton 3, “Miscl.” file. 
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between the Maritime Commission and the War Shipping Administration, Flesher 

hammered Marinship for delivering ships that the WSA’s contractors needed to take “to a 

repair yard to accomplish certain additional work that has been found to be necessary.” 

Marinship thus indirectly delayed the ships’ addition to the fleet and ate up the “badly 

needed repair facilities of the Bay Area.” Flesher commanded Marinship to immediately 

initiate changes ranging from adding a garbage hopper to installing a new mast for raising 

the anchor.78 Marinship acceded immediately.79 

 Merchant shipbuilding hardly stood out as the only mobilized industry which 

encountered difficulty producing goods ready for war. Most famously, Henry Ford’s 

giant Willow Run plant outside Detroit completed not a single one of the thousands of B-

24 “Liberator” bombers that flowed off its mile-long assembly line. Instead, every plane 

went directly to seven “modification centers” around the country, where workers 

weatherproofed aircraft for arctic or desert service, equipped them with specific weapons 

or payload machinery, and so forth. Northwest Airlines ran two such centers in 

Minnesota and Ohio; one of Marinship’s corporate cousins ran another at Birmingham, 

Alabama.  

                                                 

 
78 Carl W. Flesher to Marinship Corporation, 4 April 1944, 1. MCR, carton 1, “Flesher-Shulters-McKeown 
1944” folder. 
 

  

79 Marinship Corporation to Carl W. Flesher, 19 April 1944. MCR, carton 1, “Flesher-Shulters-McKeown 
1944” folder. 
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Erection: Building the Ship 

The expensive and time-consuming effort at the bomber modification centers to 

prepare partially-made bombers for actual service was viewed by many critics of the war 

effort as proof of inherent weaknesses in the aircraft manufacturing system and of the 

need to push further towards a mass production ideal in airframe plants like Willow Run. 

On the other hand, shipfitters, whose very existence demonstrated that divergence 

between shipbuilding and mass production industries, were viewed as crucial and 

irreplaceable parts of the Bay Area yards, and their skills were deployed beyond 

fabrication and prefabrication to erection, the penultimate phase of ship construction, 

during which discrete subassemblies came together on the shipbuilding berths called 

shipways to form a recognizable hull.  

Technical reports and popular accounts of shipbuilding both used shipways as a 

crude measure of yard capacity: Marinship was a “six-way yard,” Richmond No. 1 a 

“twelve-way yard.” This convention allowed rough guesses as to the physical size of a 

given yard and permitted educated predictions as to its output. Not only did more 

shipways generally equal more production, but throughput rates could be calculated as 

the number of days it took a yard to produce one ship or a “round” of ships – that is, to 

launch one hull from each shipway. 
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To outside observers and to workers, the shipways were the emblematic shipyard 

structure. Looking inland from San Francisco Bay or down from a nearby hill, the ways 

at Richmond and Sausalito looked like the skeletons of tipped-over skyscrapers. And in 

fact, the ways were among the highest points on San Francisco Bay waterfront, making 

them excellent places to survey a building hull or just idle underneath San Francisco 

Bay’s intermittently pleasant skies. The shipways at Marinship, like all the other 

structures in the yard, rested on thousands of piles driven into the tidal mudflats. 

Aboveground, each way was formed by two walls of wooden staging, each eighty-two 

feet tall and 556 feet long, bracketing an eighty-foot wide concrete-and-timber floor that 

declined towards the water at one-half inch per foot.80 Workers on the hulls constantly 

corrected for this declivity, whose value approximated the minimum slope over which 

gravity could pull a complete ship into the water.  

Marinship ranked as a mid-sized yard, one of a quintet of six-way yards 

authorized by the Maritime Commission in February 1942. Four of these yards were 

awarded to firms which, like Bechtel, had little experience in shipbuilding, but by the end 

of the year, Marinship had excelled its four peers.81 The last major merchant shipbuilding 

                                                 

 
80 “Marinship Corporation, Schedule of Shipyard Facilities as of July 1, 1944,” 1. RG 178, entry 100, 
carton 26. 
 

  

81 Lane, 147-148, 333. The other six-way yards included one run by the St. Johns River Shipbuilding Co. at 
Jacksonville, Florida; one run by Rheem Manufacturing Co. at Providence, Rhode Island; and two run by 
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facilities built during the war, these yards each had six ways because the USMC had 

determined that more shipways concentrated too much demand for labor, machinery, and 

steel in a single shipyard. The twelve-way Kaiser-Richmond No. 2 stood as the prime 

example of the insatiable shipyard. 

Shipways were not the only or the most versatile kind of shipbuilding berth. 

Richmond Yard 3, for instance, featured five subterranean basins or graving docks, each 

590 feet long, a hundred feet wide, and twenty feet deep. The basin’s flat concrete floors 

eased ship assembly by eliminating the constant declivity calculations required by gently 

sloping shipways. Their subterranean position minimized the need for elaborate vertical 

staging and extensive crane lifts, making it easier to get workers and material onto 

building hulls. Big steel cofferdams allowed the basins to kept dry for construction and 

then flooded with bay water to launch No. 3’s giant C4 troop transports, or, conversely, 

to be flooded to admit damaged ships and then pumped dry to repair them. When the 

Maritime Commission authorized the construction of the basins in early 1942, it hoped 

that the basins could eventually serve as ship-repair berths, and thus help meet the 

dangerous shortage of West Coast ship-repair facilities, which after all would take the 

lion’s share of the certain, massive naval and merchant shipping losses in the Pacific 

Ocean. Damaged ships choked San Francisco Bay throughout the war, and though Yard 3 
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never approached its sibling yards’ speed in new ship construction, the yard did take on 

considerable repair work.82 When Admiral Vickery castigated the yard for its slow 

production of new C4s in July 1945, Henry Kaiser pointed out that while Yard 3 had 

delivered just one troopship, the yard had repaired forty-seven ships, two-thirds of which 

required time in the construction basins.83 

Characterized (with some indulgence) as “a gigantic smooth-running assembly 

machine,” the ways and basins buzzed with a variety of activity. Some of this labor was 

brute-strength work, like hammering wooden wedges under the ship launching cradle.84 

Other shipway labor was highly skilled: Marinship machinists painstakingly installed the 

custom-made machinery which pumped oil or gasoline through the T2’s tanks and 

pipes.85 This precision work suggests another way that wartime shipbuilding veered away 

from the nominal ideal of mass production: even basic components like pumps were not 

                                                 

 
82 A third kind of building berth was unknown on the West Coast: the roofed building dock. Though 
popular in older East Coast shipyards like the U.S. Navy Yard in Philadelphia, the Maritime Commission 
decided against covered ways in wartime yards, partly to save money and time and partly because many 
wartime shipyards were built in relatively temperate areas like San Francisco Bay. For a brief look at the 
architectural significance of covered “ship houses” at the Philadelphia Navy Yard, see Carl Condit, 
American Building: Materials and Techniques from the First Colonial Settlements to the Present (Chicago: 
University of Chicago Press, 1982), 43. 
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interchangeable, but tailored to particular purposes, and a highly skilled craft exercised 

complete control of their installation. 

As elsewhere, fitters and welders continued to play key roles, sometimes working 

together and sometimes working independently: two shipfitters and a burner cooperated 

to make a brace for a lifeboat rack; a female fitter – “motherly-looking even in a hard 

hat” – fixed some incorrectly-installed support brackets with the aid of several welders.86 

More typical of work on the ways was the erection of the prefabricated sections. Again, 

shipfitters sometimes worked independent of other crafts: a crack team of Marinship 

fitters did the delicate work of setting propulsion and steering machinery foundations, the 

heavy but precisely-engineered platforms which endured the enormous weight, severe 

vibration, and high temperatures of the main engines and auxiliary motors.87 At other 

times, many crafts collaborated on a single task. About a half-dozen crafts collaborated to 

install a bilge plate (a rectangular sheet of steel bent along its long axis so that it fit into 

the space between the hull’s vertical side shells and keel’s curved bottom plates): riggers 

and a crane operator to lift the plate onto the shipway, plate hangers to locate it correctly, 

shipfitters to adjust the location, burners to cut away excess steel and prepare the edges 

                                                 

 
86 Fore ‘n’ Aft, 4 February 1944 (vol. 4, no. 5), 4-5. At Marinship, Adele Murray was placed over a burner 
and a helper when she finished her brief training as a shipfitter but before she had performed much actual 
work. Adele Murray interview following Tanker documentary. 
 
87 Marin-er, 15 April 1944 (vol. 2, no. 20), 5. 

  



198 

for welding, flangers to align the plate and its neighbors, welders to fix the plate in place, 

and flangers again to check the final position.88 

Erecting a giant subassembly like a deckhouse required an even larger and more 

diverse team of workers. The deckhouses which emerged from Richmond Prefab had 

been sliced into three units, which were ferried to the shipway on railcars, then lifted by 

gantry cranes into place on the waiting hull. There, gangs of shipfitters and welders 

maneuvered each unit into the proper spot and fixed it in place, first with short “tack” 

welds at strategic points and later with regular “production” welds along the full length of 

the seams. 

Whatever the precise division of labor among workers like welders and fitters, 

erection further proves that wartime merchant shipbuilding involved little true 

interchangeability. Instead, skilled workers carefully fitted discrete parts into complete 

ships. Thus, wartime shipbuilding, pace contemporary commentators and postwar 

analysts, is best characterized as a hybrid of mass and flexible production, rather than a 

pure example of either type. 

 

Launching and Outfitting: Completing the Ship  

                                                 

 
88 Fore ‘n’ Aft 5 May 1944 (vol. 4, no. 18), 6-7. 
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Hulls were not necessarily fully completed on the shipways. Rather, yards 

typically performed as much work as possible given the constraints of material and labor 

supplies and the long-term production schedule, then launched the hulls and completed 

any unfinished work at the outfitting dock, the last stop in the production path that began 

in the steel stockyards. 

Technical feat and public spectacle, launching a ship required delicate work by a 

special crew of craftsmen who moved from shipway to shipway, preparing hulls for their 

launches. The crew first carefully raised each hull up and built a wooden launching cradle 

underneath it. Just before the launching ceremony, the crew drove heavy wooden 

“poppets” into the space between the hull and the cradle and welded several steel “burn-

off plates” into the space between the hull and the way.89 At the climax of the launching 

ceremony, the poppets were knocked away, shifting the hull onto the cradle, and a team 

of burners – listening to a called-out announcement from the ceremony emcee 

aboveboard – methodically cut through the burn-off plates, weakening them until the ship 

finally moved of its own weight, tearing the plates loose and sliding backwards down the 

way into San Francisco Bay. Normally, heavy “dragweight” chains slowed the hull 

enough that waiting tugboats could guide her to the outfitting dock. Occasionally, this 

                                                 

 

  

89 Marinship Corporation, Marinship: The First Two Years (privately printed, 1944), 16; Marin-er, 15 April 
1944 (vol. 2, no. 20), 5. 
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choreography went wrong. On her August 31, 1941, launch at Richmond No. 1, the 

British merchantman Ocean Vigil broke her dragweight chains and plowed into a Russian 

freighter. Though neither ship was seriously damaged, the incident deeply embarrassed 

the shipyard’s managers, for the Ocean Vigil had been christened by Bess Kaiser, 

Henry’s wife.90 

The labor required to launch a ship took place under the way, out of sight of the 

crowds of spectators who assembled to feel the prideful “thrill [that] makes all of the 

days of hard work well worth while” in witnesses.91 Yards played to the launching 

crowds in various ways. Marinship hired a Napa Valley vintner to make a special 

champagne for use in launching its Mission-class tankers.92 Marinship, for instance, 

decorated its ships with temporary paintings of notable aspects of the war effort: 

railroads, the U.S. Navy, General Douglas MacArthur, the yard’s own founding.93 

Launches naturally centered on the christening ceremony in which a female sponsor 

smashed a bottle of wine across the bow just as it began sliding backwards into the 

                                                 

 
90 San Francisco Chronicle, 1 September 1941, 1. A year later, as Mrs. Kaiser prepared to launch another 
Richmond-built ship, a company photographer joked, “Please christen SS John Fitch light[ly]… no more 
Russian vessels available for bumpers.” Ed Hill to Mrs. Henry J. Kaiser, 28 August 1942. HJK papers, 
volume 158, “Scrapbook – August 1942-September 1942.” 
 
91 Marinship, Marinship, 16; see the photographs of the diverse launch crowds, 19. 
 
92 Marin-er , 18 September 1943, 5. 
 
93 Marinship, Marinship, 15. 
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water.94 These sponsors were usually remarkable apart from their central role in the 

launching ceremony – if only by dint of being the female relation of a notable male: Mrs. 

Warren Burger, whose husband was a justice on the California Supreme Court, or Mrs. 

Emory Land. Sometimes, notable female workers were honored. 

 

Outfitting: Finishing the Ship 

The launch itself was far less important as a moment in the production of a 

particular ship than as an opportunity to publicize a shipyard’s efforts. To be sure, 

launching a ship freed a shipway for a new hull. Still, no launched ship could be 

delivered to the Maritime Commission – in a ceremony which formally transferred 

possession of the ship from the building yard to the federal government – until she had 

been outfitted by big, heterogeneous crews at special docks near the shipways. As the last 

obstacle to putting the ship into service, outfitting might have merited special attention 

from managers, but in fact Kaiser-Richmond and Marinship administrators only attended 

to the problems of outfitting in the middle of the war, after outfitting emerged as a serious 

weakness in the shipbuilding process. 

This neglect can be explained partially by the fact that outfitting seemed like a an 

extended exercise in amphibious housekeeping, and therefore a phase in the shipbuilding 
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process which was remarkably well-suited to “the woman war worker,” who was 

“accustomed… to diversified work” and could thus contribute to “cleanliness and order, 

good housekeeping by all workers.”95 Administrator’s ignorance of the emerging 

problems with outfitting can also be ascribed to the staggering, nearly unmanageable 

variety of tasks – “500,000 things to do in 45 days,” according to the Marinship 

magazine: fine finish carpentry in officers’ quarters; electrical work on the ship’s 

telegraph, fuel-tank pumps, and, on Marinship’s T2 tankers, turbo-electric engines 

powerful enough to “supply light and power and heat to a city of 25,000;” asbestos-

insulation installation around pipes and wires; sheet-metal installation in the galleys and 

heads; the erection of cargo booms and fitted them with the cable, winches, and pulleys.96 

In addition to their struggle with the countervailing sense of being lost in the 

inchoate sprawl of outfitting and the complacency-inducing idea that floating a hull 

created a ship, the converted heavy-construction bosses who dominated shipyard 

management could not readily assimilate outfitting to previous experiences. Building a 

dam simply had no analogue to equipping a hull with everything “from refrigeration 

system to ship’s bell, from asbestos insulation to aspirin in the sick bay.”97 The 
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combination of the tangible and the invisible could also impel outfitting. A launched 

vessel was visibly a ship, no longer just a mass of plates and assemblies. “It is,” 

Marinship’s official magazine reported, “upon the outfitting division… that the U.S. 

Maritime Commission pins its hopes for the delivery of ships to meet the demands of the 

war. Any letdown, any slowing up, and or any bottleneck that occurs in outfitting is a 

direct hindrance to the war effort.”98 Outfitting workers represented a third of the 

Marinship labor force, and their toil was “the pivot point of the whole yard.”99 

Outfitting had always centered on the installation of propulsion equipment, from 

oars and sails to steam engines and Diesel motors. The complexity and importance of that 

task, especially under war conditions, made it critical that the Maritime Commission’s 

engine-building contractors met their production schedules and amplified the trouble 

caused when they did not. In the middle of 1945, with the end of the war imminent but 

the Maritime Commission still ravenous for Victory ships, Admiral Vickery asked Clay 

Bedford if “Richmond One has stopped shipbuilding as no deliveries reported this month 

                                                                                                                                                 

97 Marinship, Marinship, 18; The Marin -er, 24 July 1943 (vol. 2, no. 2), 2. A sidebar to the article offered 
“The Outfitting Leaderman’s Creed,” a secular prayer intended to banish the devils of absenteeism and 
slacking 
 
98 The Marin -er, 24 July 1943 (vol. 2, no. 2), 2. 
 

  

99 The Marin -er, 24 July 1943 (vol. 2, no. 2), 2. Outfitting had long vexed shipbuilders, especially naïve or 
hubristic interlopers from other industries. During World War I, Henry Ford impetuously agreed to build 
sixty submarine-chasing “Eagle boats” for the U.S. Navy. His ship factory turned out its last boat a year 
behind schedule (and well after the end of the war), having needed four months to outfit the small craft 
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so far.”100 Bedford responded by claiming that “if turbines and gears were available now 

would launch… and could speed up our delivery schedule.”101 Vickery’s retort was 

typically brutal: “I am not interested in that kind of alibi: I am interested in your meeting 

your contract and production schedule.”102 

The stakes were lower in 1945 than they had been in late 1942 and early 1943, 

when General Electric’s inability to furnish turbines almost wrecked the yard’s transition 

from Liberty ships to T2 tankers. Carl Flesher told his superiors that unless the 

commission leaned on GE, Marinship would have to launch bare hulls and then acquire 

scarce cranes to install the engines.103 Despite these pleas, GE literally could not deliver. 

Rather than let the incomplete ships languish at Marinship’s outfitting docks, deranging 

the entire tanker enterprise for months or even years, the USMC towed the ships from 

Sausalito to a Kaiser yard near Portland, Oregon, where workers finally completed 

them.104 In an article published in the official yard magazine several months later, 

                                                 

 
100 Howard L. Vickery to C.P. Bedford, 20 June 1945. HJK papers, carton 25, folder 26. 
 
101 C.P. Bedford to Howard L. Vickery, 21 June 1945. HJK papers, carton 25, folder 26. 
 
102 Howard L. Vickery to C.P. Bedford, 21 June 1945. HJK papers, carton 25, folder 26. 
 
103 C[arl] W. Flesher to H[oward] L. Vickery, 18 February 1943. RG 178 WEREG, carton 3, “Reading File 
1-2/43” file, “Vickery” folder. 
 

  

104 [Marinship] Engineering Department [N.W. Warman?] to C[arl] W. Flesher, 17 February 1943. 
Marinship Corporation records, carton 1, “C.W. Flesher 1943” folder. 



205 

Marinship general manager Bill Waste described the transfer of Marinship’s tankers to 

Swan Island as a simple expedient to the “all-important” task of converting the ships into 

a specialized navy vessel. Dismissing the rumor that the transfer indicated some failure 

by Marinship, Waste instead paid Swan Island a backhanded compliment: the northerly 

Kaiser yard had better served “the interest of early delivery of ships to the armed forces” 

because it suffered the worst problem of any war plant: idle berths and workers.105 

Even so, the engine-delivery debacle threw Marinship’s tanker program off 

schedule. A year later, a yard official explained that “the fact that essential equipment and 

materials were not available” earlier had crippled managers’ ability “to secure the 

necessary skilled manpower to make up for the production lag.”106 Marinship addressed 

this problem in different ways. To keep its gantry cranes and their operators free to 

perform essential work like subassembly lifts, the yard installed ramps on which trucks 

and light cranes could drive from the yard floor to the main deck of a berthed ship, where 

they delivered the innumerable items needed to outfit each hull.107 (At Richmond, the big 
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gantries lifted everything aboard.108) Marinship also intensified its training programs and 

catalogued worker skills for quick reference by managers.109 

Most importantly, managers reorganized production by merging hull construction 

and outfitting into a new “Ship Construction Division.”110 Contending that “greater 

completion on the ways will speed deliveries,” General Manager Bill Waste said the new 

division would include special teams charged to do certain outfitting tasks while the hulls 

were still on the ways – a clear attempt to remake outfitting on the model of subassembly 

prefabrication. Some kinds of “pre-hull outfitting” were impossible (not even the 

cleverest engineer could figure out how to install a complete galley, finished down to 

working stoves and stocked freezers), but much outfitting work could be pushed back up 

the production stream. Alone among wartime shipyards, Marinship fabricated the entire 

boiler assembly, complete “with asbestos lagging, forced draft units and fans, ladders, 

gratings, and [smoke]stack” and ready to be lifted directly into the building hull. By April 

1944, seventy percent of outfitting was performed not on the docks but on the ways.111 

                                                 

 
108 “History of Construction,” pp. 56-57. HJK papers, carton 288, folder 26. 
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Flesher], 19 October 1943, 2-3. MCR, carton 1, “C.W. Flesher 1943” folder. 
 

  

111 The Marin-er, 29 April 1944 (vol. 2, no. 21), 7; Marinship, Marinship, 8. By pushing as much outfitting 
activity back into the yard and away from the ostensible outfitting dock, Marinship prefigured state-of-the-
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While tricky fleet oilers continued to cause trouble (one spent 174 of her 248 building 

days in outfitting and lagged four months behind her scheduled delivery date), and 

monthly delivery rates never exceeded the maximum of four ships, the time spent at the 

outfitting docks declined by more than half. Marinship’s tankers spent an average of 94 

days at the outfitting docks (the Mission San Jose a grotesque 196 days) over the first 

quarter of 1944, but just 44 days over the second quarter. The three ships launched in 

January 1944 spent an average of 112 days being outfitted; the four ships launched in 

December 1944 just eighteen.112 

While prefabrication techniques helped speed outfitting at Marinship, just as they 

had helped speed hull construction at Kaiser-Richmond, Marinship also used another 

organizational tool to accomplish the specialized, complex work of outfitting: 

subcontractors. Construction-engineering firms like Bechtel and Kaiser considered the 

use of subcontractors akin to the formation of joint ventures. After all, both helped 

                                                                                                                                                 

art practices in postwar Japanese shipyards, where shop workers prefabricated the intricate machinery and 
piping of the modern supertanker and prepared whole “modules” for installation aboard the hull. F.S. 
Grant, “Production Methods in Japanese Shipbuilding,” The Naval Architect (U.K.), January 1972, 7. 
 

  

112 For comparison, Marinship’s fifth and slowest-built Liberty, the Philip Kearny, had consumed 172 days 
between keel-laying and delivery, with 52 days (30% of the total) spent in outfitting. Total construction 
times (and percentages) derived from the ship production record in Finnie, Marinship, 375-377. Delays 
derived from C[arl] W. Flesher to Marin Shipbuilding Corporation, 21 September 1942, “Award of 
Contract…,” 2 (MCR, carton 3, “Facilities Cont. #MCc2473” folder). Note that the delivery schedule 
includes the first twenty-two tankers to be built at Marinship, whereas the table in Finnie skips over tankers 
four through seven (yard hulls sixteen through eighteen): these were the ships Bill Waste mentioned as 
having been outfitted elsewhere. 
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individual firms avoid or ease the problem of performing especially hard jobs. Marinship 

and Kaiser-Richmond hired subcontractors to perform certain esoteric welds or to 

radiographically inspect highly-stressed welds of some pipes and hull seams. But 

Marinship relied more heavily on subcontractors than any Richmond yard. At the height 

of production, 850 subcontractors worked at Marinship, doing the joinery that Richmond 

No. 3 accomplished with regular staff, installing asbestos insulation, and plumbing the 

entire ship (right down to bolting down the toilets). Other subcontractors worked 

elsewhere. The Pacific Erecting Company, for example, assembled T2 boilers in San 

Francisco and trucked them over the Golden Gate Bridge to Marinship.113 

Marinship’s commitment to subcontractor-heavy outfitting elicited some harsh 

reactions. When the yard proposed to hire an outside firm to install engine control 

equipment, C.W. Eliason, the Maritime Commission’s regional industrial advisor, 

complained angrily that such a practice would open the door to “requests for other 

subcontracts of work which is normally performed…by regular shipyard employees” and 

which “other yards in the area have been able to overcome… without taking steps such as 

                                                 

 

  

113 This operation forced bridge authorities “to look the other way whenever a boiler passed, as it measured 
twenty-three and half feet over the highway,” well beyond safety margins. Finnie, Marinship, 172 (“to look 
the other way), 339, 341 (other subcontracting). 



209 

those proposed.”114 Eliason apparently won the case: no documentary evidence shows that 

Marinship subcontracted that particular task. 

While Marinship honed its T2 outfitting with subcontracting and preassembly , 

another outfitting crisis compelled the Maritime Commission to foist outside experts on 

Richmond No. 3, the Kaiser yard whose groundbreaking predated Marinship’s by just 

two months. Kaiser-Richmond No. 3 existed to build C4 troop ships, vessels which 

dwarfed the Liberty and Victory ships built at Richmond No. 1 and No. 2 and whose 

internal complexity approached that of an ocean liner, albeit a spartan one ferrying 

thousands of soldiers to war. Despite this difference in scale and sophistication, Kaiser 

executives had assumed that their organization could easily extend the lessons of Liberty 

ship construction to the C4. This judgment wavered when it took Kaiser-Richmond No. 3 

almost six months needed to launch the first ship, the General George O. Squier. Four 

days after the launch, Carl Flesher wrote to Admiral Vickery to explain that “Richmond’s 

crew, which I believe to be inexperienced,” was apparently not up to the task of installing 

the C4’s complex and powerful turbine engine, with which other yards had had “no 

trouble.” Worried almost out of mind, Flesher put the commission’s own chief inspector 

in charge of the engine crew at No. 3, imported the “best gear men” from engine-builder 

                                                 

 

  

114 C.W. Eliason to C[arl] Flesher, 9 December 1943 (“requests for other subcontracts”); C.W. Eliason to 
W. L. Kidneigh, 9 December 1943 (“other yards”). Both in RG 178, carton 3, “Reading Filed 11-12/43” 
folder, “Interoffice” divider. 
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Westinghouse, and solicited advice from four other shipyards and a marine engineering 

firm.115 All this manpower eventually did install the engine correctly, but Richmond No. 3 

still took another nine months to deliver the Squier. (Over this period, Richmond No. 1 

and 2 needed only about forty days to build, launch, and deliver a single Liberty ship; the 

two yards delivered almost two hundred Liberties during the time it took Yard 3 to finish 

the Squier.) 116 

 

Conclusion: Making Ships And War 

 Kaiser and Bechtel’s shipbuilding enterprises at Richmond and Sausalito ranked 

as some of the most productive and significant constituents of the American war effort. 

The simple gauge of sheer output demonstrates the power of Kaiser-Richmond and 

Marinship’s shipbuilding methods. American merchant shipyards produced 5,777 ships 

                                                 

 
115 C[arl] W. Flesher to H[oward] L. Vickery, 29 November 1943. RG 178, subgroup WEREG, series 
“Records of the Director, West Coast Regional Construction Division,” carton 3, “Reading File, 
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116 Not every engine-related problem generated so much enmity. On December 4, 1942, the marine 
engineers installing the turbine engine during the outfitting of hull #27, the Mission Soledad, discovered 
that a tiny screw had fallen (or been dropped) into the motor, ruining the insulating coils. The yard dutifully 
informed the Maritime Commission that a mixed crew of engineers from the shipyard and General Electric, 
the engine-builder, estimated that repairs would take about three weeks, delaying the ship’s delivery by a 
month. Despite the incident, the hull was delivered in exactly the same overall time as the hulls before and 
after her. W[illiam] E. Waste to Carl W. Flesher, 6 December 1943; R[ay] L. Hamilton to W[illiam] E. 
Waste, n.d. Both in MCR, carton 1, “C.W. Flesher 1943” folder. See production times, see Finnie, 
Marinship, 375. 
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for World War II. Of these, Marinship and the four Kaiser yards at Richmond produced 

838 ships on Maritime Commission contracts, fourteen percent of the nation’s output and 

three-quarters of the Bay Area’s. (The Bay Area was the most productive shipbuilding 

zone on the West Coast, which was in turn the most productive shipbuilding region in the 

country. The Bay Area alone exceeded by almost a hundred ships the production of the 

nineteen USMC yards on the Gulf of Mexico).  

The four Richmond yards produced 745 vessels, more than any other linked group 

of yards (like the three Kaiser shipyards near Portland, Oregon) and twelve percent of the 

entire nation’s merchant shipyard output. Richmond Yards 1 and 2, which operated as a 

single facility, produced 661 Liberty and Victory ships, more than any other yard in the 

country. The 519 Liberty ships produced by Yards 1 and 2 were almost a fifth of the 

entire nation’s output, and 135 more than the runner-up, Bethlehem Steel’s shipyard at 

Fairfield, Maryland. Yards 1 and 2 also ranked first in the production of Victory ships, 

turning out 142 such vessels, more than a quarter of the 531 Victories built by 1945 and 

eleven more than Calship, the next most productive Victory shipyard. (The Kaiser-

managed shipyards at Richmond, California; near Portland, Oregon; and in Rhode Island 

produced a total of 1,480 ships, or a quarter of the 5,777 vessels launched by American 

merchant shipyards during the war. Those same yards produced 862 Liberties, almost a 
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third of the 2,708 built in American yards between 1941 and 1944, and 306 Victories, or 

almost three-fifths of the 531 built in American yards in 1944 and 1945.) 

 Marinship’s production of T2 tankers was numerically less impressive, but still 

significant. A bevy of shipyards around the country turned out 531 T2’s for the war, with 

the ship’s parent yard, Sun Ship, producing the most: 203 (about two-fifths). While 

Marinship built just 78 T2’s (about fifteen percent of the total), the yard built at least one 

vessel in all four vessel classes: 34 of the T2-SE-A1 type, 31 of the main T2-SE-A2 type 

and 12 of the special “AO” or fleet oiler variant, and one T2-SE-A3 fleet oiler. No other 

yard built any A2 or A3 tankers, testimony to the USMC’s confidence that the yard could 

build many different kinds of ships. 

 That the methods used at Kaiser-Richmond and Marinship were valuable to the 

Maritime Commission is demonstrated by the commission’s frequent reliance on the 

yards to develop and disseminate new shipbuilding techniques – a second, more subtle 

kind of proof that the yards’ production methods were innovative and influential. The 

USMC selected Richmond Yard 4 to spearhead the frigate program, for instance. In April 

1944, Marinship’s general manager traveled to two Gulf Coast shipyards to teach and 

learn tanker-building practices. 117 Earlier in the war, engineers from a Florida shipyard 

visited Richmond to study the country’s leading Liberty ship producer. During that trip, a 
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Kaiser production superintendent loaned jig plans to the visitors, who later asked for “any 

suggestions… in regard to the various operations that you found it advantageous to keep 

a record on.”118 A few days later, the Richmond engineer mentioned the interchange to 

Henry Kaiser as “further proof of our full cooperation with all Shipyards [sic] in the 

matter of exchanging technique, methods of production, and other tangibles.”119 

 These forms of information exchange between peer shipyards and between 

shipyards and the Maritime Commission draw attention to shipbuilders’ ability to shift 

between products and methods of production. By encouraging its contractors to cooperate 

as they learned to build a particular type of vessel or switched from one ship to another, 

the Maritime Commission exploded proprietary attitude towards product and process 

information and set its shipbuilders apart from most capitalist industrial enterprises, for 

whom tightly-controlled knowledge is a source of competitive advantage. On the other 

hand, the dissemination of technical information in shipbuilding resembled other wartime 

industries like aircraft manufacturing. American airframe makers formed two Aircraft 

War Production Councils (one for West Coast firms, one for East Coast firms) to share 
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information about production technology and to maintain their own control over shape of 

their industry.120 

 Perhaps even more importantly, the wartime exchange of information about 

shipbuilding processes created a precedent for postwar dissemination of American 

methods, especially to Japan, which soon emerged as the world’s leading shipbuilder as 

the former champions faded. In 1959, the British economist J.R. Parkinson ascribed low 

productivity in the United Kingdom’s once-great shipyards to the fact that “much of the 

reputation of the industry was established by highly skilled workers operating in sparsely 

equipped yards.” Unable to increase “labour productivity with the use of new machines 

and methods” like those developed in the U.S. during the war (and largely abandoned 

afterwards), the U.K. fell behind Japan, Sweden, and other ascendant shipbuilders which 

had replaced a traditional “hit and miss method” of shipbuilding with extremely efficient, 

rationalized production.121 Over the next twenty years, Great Britain adopted and dropped 

several different approaches intended to resolve the myriad problems of shipbuilding in 

that country, but none succeeded in reversing the industry’s decline.122 
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In Parkinson’s estimation, many of the rising shipbuilders stressed to an 

“excessive degree” the use of sophisticated equipment like cranes, welding machinery, 

and modern machine tools. In Japan, shipbuilding firms combined that physical capital 

with a low-wage shipbuilding labor force, a highly-educated engineering-management 

workforce, and a blend of indigenous and imported production methods.123 An American 

oil-tanker builder, National Bulk Carriers (NBC), served as the medium of transmission. 

After losing its lease on a North Carolina shipyard, NBC relocated to the giant dockyards 

at Kure, Japan, where the company intensified its tanker-building activities. Between 

1951 and 1961, NBC launched 52 ships at Kure, including several which set successive 

records as the world’s largest. 

In addition to furnishing Japan with much-needed foreign direct investment, Kure 

offered the Japanese government a way to jump-start the country’s shipbuilding industry. 

Many NBC managers and engineers had worked in American shipyards during World 

War II, including at least one who had played a prominent role in Kaiser’s wartime 

operations. The Japanese shipyard managers and engineers who visited Kure at the behest 
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Technologies: Lessons from the Japanese Experience, ed. Ryoshin Minami, Kwan S. Kim, Fumio Makino, 
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of their government thus learned American methods from the men who had developed 

and perfected them. Within just a few years, Japanese shipbuilders had developed a 

characteristic “block” or “module” construction method which synthesized American 

section-building techniques with native aircraft-manufacturing methods. 124 Block 

construction proved especially well-suited to the ever-larger oil tankers which became the 

mainstay of world shipping after World War II.125 Moreover, the success of block 

construction encouraged the Japanese government to invest more deeply in the country’s 

resurgent shipbuilding industry, which supplanted Britain as the world’s largest 

shipbuilder in 1956 (and still maintains that title). 126 The government had good reason to 

be so interested: within a decade of the end of the war, ships had become Japan’s largest 

                                                 

 
124 The synthetic character of “block construction” is demonstrated in Kazuo Wada and Takao Shiba, “The 
Evolution of the ‘Japanese Production System’: Indigenous Influences and American Impact,” in 
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dollar-earning export, and thus key to both rapid reindustrialization and national 

prosperity.127 

The transfer of shipbuilding ideas and technologies from the U.S. to Japan just 

after World War II had reversed direction well before 1973, when Bethlehem Steel, still a 

major shipbuilder, and the U.S. Maritime Administration (the successor to the Maritime 

Commission) sent a study team to Japan to research current welding practices.128 Among 

others, the team visited the Kure yard, then part of the shipbuilding empire of 

Ishikawajima-Harima Heavy Industries (IHI), one of the two largest Japanese 

shipbuilders. The team noted that the yard represented “the successful modernization of 

an existing facility which for all practical purposes had become antiquated.” In fact, IHI-

Kure continued National Bulk Carrier’s tradition of building the biggest oil tankers in the 

world: the “ultra-large crude carriers” fifty times the size of Marinship’s T2 tankers but 

constructed according to recognizably similar methods.129 

Japanese shipbuilders enjoyed their greatest success in a durable, expanding, and 

internationally competitive market, not in the brief, superheated American war economy 
                                                 

 
127 “Japanese Shipbuilding Industry,” Far Eastern Economic Review, 16 June 1955 (vol. 18, no. 24), 760. 
 
128 Bethlehem Steel Corporation in cooperation with U.S. Maritime Administration, “Study of Welding 
Technology in Japanese Shipyards” (n.d. [1973]), n.p. (“Introduction”). On file in the Hagley Museum and 
Library, pamphlet collection. 
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218 

which Kaiser and Bechtel found so amenable. Despite those contrasts, the two settings 

shared one key characteristic besides a common base of process technology: the 

dominance of a powerful state apparatus concerned with the production of merchant 

ships. In the United States, the Maritime Commission directed the entire shipbuilding 

industry, funneling knowledge and capital down to its private contractors and whetting 

their appetites for public money and guidance. Bechtel and especially Kaiser stood out as 

ravenous in this regard, but their sundry shipbuilding enterprises made good use of the 

resources they consumed. In contrast, the postwar Japanese state’s support for its 

domestic shipbuilding industry was a more diffuse, interlocking system of investment 

banks, state-supported industrial conglomerates, and highly-educated labor forces. 

But the fact of substantial governmental support for the two industries stands out 

as the most important factor in explaining the development and elaboration (and eventual 

extinction) of the distinctive shipbuilding techniques in wartime America and postwar 

Japan. Only massive governmental aid – either in the form of direct contracts or indirect 

assurance of financial viability – could insulate shipbuilders from competition or draw 

companies into shipbuilding. Along with other benefits, such as access to scarce 

resources like steel during World War II or government officials’ help in conducting 

bureaucratic wars, economic assistance created the sheltered conditions under which 

firms and entrepreneurs – from Bechtel and Ishikawajima-Harima Heavy Industries to 
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Henry Kaiser – could experiment with new techniques and technologies and devise the 

hybrid forms of production which allowed them to realize such great success. 

Hybrid production forms like those at Kaiser-Richmond and Marinship do not 

arise solely with state support, of course. The Baldwin locomotive-builders in nineteenth-

century Philadelphia, for instance, developed their quintessential flexible-production 

methods in an environment marked by rampant competition in the railroad industry and 

the absence of direct state support. Yet Baldwin developed those methods through close 

collaboration with its clients, the big railroads, which had specific and fixed requirements 

for the locomotives. Further, Baldwin used its production acumen as a competitive 

advantage over other locomotive-builders, establishing associations with its clientele that 

resembled the fruitful working relationship between Kaiser and Bechtel and their client, 

the U.S. Maritime Commission, and prefigured the way those shipbuilders used their 

peerless production abilities to win more federal contracts. 

The complementary cases of Baldwin locomotive-making and American and 

Japanese shipbuilding suggest that flexible-production systems share a distinctive 

political economy, one in which state and private power are consciously blended and 

oriented towards coherent goals, from building a variety of advanced locomotives during 

the age of the railroad to expanding America’s World War II merchant marine to 

dominating the postwar tanker market. A closer examination of the key labor process in 
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the shipyards, electric-arc welding, offers further evidence of the value of mixing state 

and corporate power in the service of a clear mission.

  



 

Chapter 5: Industrial Shock Troops 

 

In popular imagination and in actual practice, welders were the heroes and heroines of 

wartime shipbuilding. Contemporary discussions emphasized the centrality of electric-arc 

welding. Concretely, the Marinship yard magazine stated bluntly that “it is the welder 

who builds the ship,” and Admiral Vickery claimed that “modern advancements in 

welding have made possible our present enormous output of ships.”1 More abstractly, the 

San Francisco Chronicle submitted that “the welding done on human beings – riggers, 

riveters, welders, joiners and a dozen other crafts, all of them once jealous of their skills 

and their privileges, now all welded and working together” proved “that Americans can 

learn” the skills necessary to win the war.2 Even Franklin Roosevelt asserted to Winston 

Churchill that since American “welding technique… enables us to construct [ships] with 

a speed unequalled in the history of merchant shipping,” America could assume more 

responsibility for building the Allied merchant marine.3 

                                                 

 
1 Marin-er, 18 September 1943 (vol. 2, no. 6), 2; U.S. Maritime Commission, “Welding Instructions for use 
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Electric-arc welding permitted managers and engineers in wartime shipyards like 

Kaiser-Richmond and Marinship to reorganize the entire shipbuilding process around 

welding’s myriad advantages, especially speeding and easing ship assembly.4 While this 

reorganization required the development of the novel fabrication infrastructure and 

processes described in chapter three, welding-centered shipbuilding also required a 

complex apparatus of training, inspection, and information exchange, and conflict 

resolution. 

These technical and organizational aspects of welded shipbuilding generated and 

rested on a rich set of images and values which placed welders at the center of the 

shipbuilding enterprise, establishing a labor aristocracy within the arsenal of democracy. 

Welders drew motivation from the perception, shared with observers in the public and 

government, that they did not merely contribute to the war effort but performed an 
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815-851; Augusta H Clawson, Shipyard Diary of a Woman Welder (New York: Penguin Books, 1944); 
Lessons in Arc Welding, 2nd ed. (Cleveland: Lincoln Electric Company, 1942); Walter J. Brooking, Arc 
Welding Engineering and Production Control (New York: McGraw-Hill Book Co., 1944), 144-162; 
Simonson, The History of Welding; General Electric, Arc Welding Manual ([Schenectady, NY:] General 
Electric, 1940), 56. 
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essential, dangerous, and praiseworthy job that compared favorably to the ultimate form 

of war work, combat. Shipyard welding was a patriotic act, and welders were industrial 

shock troops. 

In fleshing out an important aspect of life and work on the home front, a study of 

welding in World War II shipyards also permits analysis of two topics at the heart of 

industrial history: the constant reconstitution of worker skill and the connection of 

workers to their labor. To some observers, wartime shipbuilding at Kaiser-Richmond and 

Marinship seemed to replicate the transition from highly-skilled craft work and small-

scale production to less-skilled industrial work and large-scale production. According to 

scholars of capitalist enterprise, this transformation has helped drive modern economic 

history, a point substantiated by the classic example of American automobile 

manufacturing. In fact, Henry Ford’s surname has become a label for the modern order of 

industrial capitalism: Fordism. 

This narrative does not obtain everywhere, nor even in the most important places. 

Kaiser and Bechtel attained their production goals not by eliminating skilled crafts, but 

by rapidly deploying new occupations like welding and maintaining a high level of skill. 

This process transformed American shipbuilding from a low-output, minor industry to a 

high-output, major industry, but it did not remake shipbuilding as a mass production 

industry. Rather, welding substantiates the point that wartime shipbuilding was a kind of 
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flexible production industry, one oriented towards the rapid manufacture of short runs of 

differentiated goods.5 In the Bay Area yards, welding became the linchpin of the entire 

shipbuilding system because it ideally suited managers’ need to maintain a supple 

production system. Welding did not require fixed machine tools or rigidly organized 

factories, only electricity, a few small handheld tools, and inherently adaptable human 

beings. Welders were the ultimate flexible production technology. 

The wartime history of welding alters two other prevailing narratives of modern 

industry. First, it counters the prevailing interpretation of the effect of “new workers” like 

women, people of color, rural emigrants, and similar groups on American industries 

ranging from textiles, cigars, and meat to automobiles and aircraft. According to most 

historians, such workers often found employment as part of larger attempts to defeat 

organized labor, rationalize the labor process, substitute machinery for manual work, 

reinforce managerial prerogatives, and, of course, reduce capitalists’ dependence on 

highly-skilled (and therefore, well-paid) workers.6 

                                                 

 
5 In the swelling historical literature on flexible or specialty production, a few works are especially 
important to the study of shipbuilding: Sabel and Zeitlin, “Historical Alternatives to Mass Production”; 
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Scholars of industry have mistaken the introduction of new workers for the 

deskilling process itself, tending to see the presence of the former as proof of the latter. 

Nancy L. Clark argues that the flow of white women and black men into South African 

metalworking during World War II reshaped the country’s political economy and, by 

generating unprecedented racial tension, led to the establishment of apartheid. But Clark 

bases this argument on statistical data on the displacement of white men by white women 

and black men and on changes in official classifications for workers, not on an 

examination of the actual changes in labor process.7 

Clark’s study of wartime South Africa shows that “gender emerges as a 

determinant element in changes made worldwide under wartime conditions of 

production,” a point which enlarges the literature on Euro-American gender and industry. 

Clark shares that literature’s conclusion that white women and black men accelerated 

“the ‘dilution of craft skills.’”8 Certainly, “dilution” has historically characterized many 

industries. The methods of producing a B24 bomber in Ford’s giant Willow Run plant 

during World War II unmistakably differed from those used to produce Ford’s Trimotor 

                                                                                                                                                 

Basic Books, 1979). A more optimistic, but not rosy, treatment of skill in the modern workplace emerges 
from Zuboff, In the Age of the Smart Machine. 
 
7 Nancy L. Clark, “Gendering Production in Wartime South Africa,” American Historical Review 106 
(October 2001), 1181-1213. 
 
8 Clark, 1185. 
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airplane in the 1930s, a difference charted along an axis from craft to mechanization (in 

Clark’s formulation) or from skilled work to unskilled work.9 

However, the idea of “deskilling” does little beyond placing workers in a 

comfortable but unhistorical path from older, vanished or vanishing states of highly-

skilled, often egalitarian work to present states of low-skilled, hierarchized work. 

Wartime shipbuilding at Richmond and Sausalito offers an alternative model that 

accommodates both processes like deskilling and dilution and the appearance of new 

skilled occupations. Many of the women and people of color who comprised the 

workforces in Bay Area shipyards learned new, skilled trades like welding which allowed 

them to supplant shipyard craftsmen like boilermakers, shipwrights, riveters. Neither the 

process of work nor the workers were deskilled by the change from riveting to welding. 

This conjunction of new workers who were not white or male with the creation of new 

skilled occupations is unknown in the conventional history of modern industry.10 

 As an integral component of a flexible shipbuilding process and as a new, skilled 

trade, shipyard welding also offers a new perspective on the problem of worker 

motivation and, in turn, on the daily character of work. Considering why and how 
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September 1943 (vol. 2, no. 6), 3. 
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workers work provides a satisfying way to intertwine labor and political history, 

improving on the often-abstract treatment of war work in much academic literature on 

World War II. Writing that American managers and workers “innovated most 

characteristically and most tellingly in plant layout, production organization, economies 

of scale, and process engineering,” David Kennedy briefly comments on the substitution 

of welding for riveting in the merchant shipyards.11 In his history of wartime labor 

unions, Nelson Lichtenstein also overlooks the character of work, ascribing labor-

management conflict in a major East Coast shipyard to “constant changes in construction 

methods [which] altered the value and character of much shipyard work.”12 These cursory 

treatments of war work stem from Kennedy’s and Lichtenstein’s concerns with larger 

political-economic matters. But important works on Bay Area shipbuilding by scholars of 

race and gender also fail to examine work in the yards. Predicated on a preference for 

studying “Labor” the institution over “labor” the activity and on the assumption that 

shipbuilding involved the continuous “dilution” and “deskilling” of labor, these works 

miss an opportunity to study gender and race through the lens of the work itself.13 

                                                 

 
11 Kennedy, Freedom from Fear, 648, 652. 
 
12 Lichtenstein, Labor’s War at Home, 131.  
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Apart from its intrinsic historical value, looking at the texture of daily work helps 

explain the war effort, the physical and mental labor Americans expended in winning the 

war. American workers’ toil was the “war effort.” Except for the minority of the populace 

that served in the armed forces, war work defined Americans’ relationships to each other, 

to the state, and to the war, and thus involves considering why Americans worked so 

fervently. Though of course both patriotic and mercenary impulses were significant 

(especially as a sort of default rhetoric of those who have already sought to explain war 

work), other motivations also impelled Americans to take a war job: proving oneself, 

contributing to the war effort, banishing boredom, escaping the depression. 

In these respects, welding stands out as a form of labor which cleanly conjoined 

technical matters and social ones, tying together the questions of how to do the work and 

why to do it. Thus, welders offer an excellent opportunity to examine the structure of war 

work and an important facet of the American experience of World War II. 

 

Welding before World War II 

In 1940, electric arc welding was a common but not ubiquitous industrial 

technology and still suspect in circles like merchant shipbuilding, where conservative 

firms were disinclined towards untested merchant ship designs, female workers, and 

technical novelties like welding. In each case, the old-line firms had a ready and viable 
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alternative, at least until war-driven demand began to mount: Navy vessels, white male 

craftsmen, and riveting. 

But novelty alone does not account for arc welding’s low profile in American 

industry in 1940, for arc welding is about the same age as Edison’s incandescent lamp, 

alternating-current electricity, and the telephone. In 1885, eighty-four years after Sir 

Humphrey Davy discovered the electric arc, two Russians patented a means to pass 

electricity through a carbon rod and into a metal workpiece. In 1889, another Russian and 

an American, Charles Coffin, separately invented electrodes, metal rods that conducted 

the arc to the workpiece and melted to add new material to the weld.14 (During World 

War II, Americans lauded the Russian origins of arc welding, a technical counterpart to 

public depiction of Stalin as a noble “Uncle Joe.”15) 

Technical and commercial developments proceeded slowly in the U.S. Several 

companies began building welding generators and other equipment, including the 

eventually-dominant firm, the Lincoln Electric Company. Leading industrial firms like 

the Baldwin Locomotive Works in Philadelphia began using arc welding in their 

metalworking operations. Nonetheless, technical problems impeded the wide spread of 
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arc welding. By World War I, researchers had improved electrode quality by inventing 

coatings which melted to generate a gaseous “flux” that shielded the arc from 

atmospheric contaminants and strengthened the weld, but these coated electrodes proved 

too expensive to be widely adopted by metalworking companies.16 

Welding thus played little part in World War I shipyards, where riveting 

dominated. Riveting in the government’s massive Hog Island facility near Philadelphia 

epitomized the “man’s job,” for riveters needed considerable technical prowess and 

physical strength to use the big, noisy pneumatic riveting machines on gigantic steel 

plates. Arc welding’s stature did grow when railroad welding engineers and operators on 

loan to the U.S. Navy used arc welding to repair the engines of German ships scuttled in 

U.S. ports in 1917, adding a half-million tons to the American merchant fleet.17 Partly as 

a consequence of this success, the American military and its contractors launched a major 

program to train new welders, and by the end of the war these new welders had fabricated 

war materiel like the “Liberty” aircraft engine.18 

According to James Caldwell, a British consultant to the U.S. government agency 

in charge of World War I merchant ship construction, the U.S. made less use of welding 
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than Great Britain. To enlarge welding’s place in the war effort, the British government 

controlled the allocation of scarce welding materials and used retrained craftsmen to 

teach others to weld. Recognizing the value of this experience and of the spectacular 

technical accomplishment, Caldwell recommended the construction of a fully-welded 

ship in a British shipyard. This feat would justify the expanded use of welding and 

provide the technical basis for revising the conservative regulations imposed by the 

American and British navies and the two private ship-classifying and insuring agencies, 

Lloyd’s of London and the American Bureau of Shipping.19 

 No American or British shipyard built a completely-welded ship after World War 

I. The war’s sudden end and the postwar shipping glut deflated the plans of shipbuilders 

on both sides of the Atlantic. Coated electrodes made for faster, easier, and better work 

than the older, bare electrodes, but they remained prohibitively expensive until 1927, 

when a manufacturer finally developed a method to mass-produce coated rods and to 

easily recompose the coating itself, matching particular rods to particular metals and 

making it easier to use arc-welding processes. 

Conversely, other industries successfully used several other welding techniques. 

Studebaker used resistance welding to fabricate automobile gas tanks and to fix the body 
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to the chassis. Ford used Thomson resistance machines so extensively that Thomson 

unsuccessfully sued Ford for patent infringement in 1920. By 1930, Ford employed seven 

hundred welding machine designers and fifteen hundred operators on nine hundred 

welding machines. Not that car marker’s use of welding was unproblematic: Ford 

engineers took six months to perfect the use of resistance welding on Model A gas 

tanks.20 Ford briefly used arc welding to fabricate car frames, but in 1937 switched 

permanently to resistance welding.21 During the 1920s, Ford, Boeing, and other airframe 

makers developed proprietary welding methods to fabricate their new steel-framed 

planes. 22 In the mid-1930s, however, they abandoned welding in favor of riveting 

because heat oxidized the new airframe metal, aluminum.23 

At the same moment, complementary technical and political developments finally 

pushed welding to the forefront of American shipbuilding. First, welding firms in the 

U.S. and Great Britain developed welding machines that used high currents and improved 
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electrodes to quickly weld thick ship-steel plate.24 Second, by limiting the tonnage of 

vessels and fleets, the 1930 London Naval Treaty placed a premium on light hulls which 

could still bear the load of heavy guns – a difficult trick made possible by capitalizing on 

substituting electric-arc welding for riveting.25 The Germans adeptly used welding to save 

a thousand tons of weight on their pocket battleships, which could then carry a thousand 

more tons of armament.26 

In the U.S., arc welding knowledge easily leapt across the narrow gap between the 

Navy and the federal Shipping Board Bureau and Maritime Commission. As the head of 

the Navy’s Bureau of Construction, Emory Land supervised treaty-bound naval building 

in the early 1930’s. When Land and trusted technical officers like Howard Vickery 

moved to the Maritime Commission in 1936, they brought their knowledge of welding 

along. The commission also drew on its contractors’ welding knowledge. Sun Ship, the 

shipbuilding arm of Sun Oil, had first used welding to fabricate leakproof oil tanker 

chambers, then extended the technique to the hull and superstructure of its oil tankers. 

The first all-welded ship, the Exchequer, came not from an old-line yard like Sun Ship, 
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though, but the new Ingalls shipyard in Pascagoula, Alabama. Launched in 1940, the 

Exchequer was a floating microcosm of the Maritime Commission’s program to that 

point: the commission’s largest standard cargo ship, she had been built by a Birmingham 

steel company which had become a shipbuilder at the behest of the Maritime 

Commission. 

But by and large, “welding was by no means a first-choice joining process” in 

American industry.27 Indeed, a 1940 arc welding manual read more like a brief for arc 

welding than a practical guide for welders, and only briefly treated the use of arc welding 

in shipbuilding, where though “great advances have been made,” only a few small ships 

and barges had been completely welded while several other, larger ships had used some 

welding.28 General Electric, Lincoln Electric, and other manufacturers of arc welding 

equipment published many such manuals, which compiled brief articles on the fabrication 

of earthmover chassis or crane booms but did not distill these lessons into a lucid body of 

knowledge. 

Despite this incoherence and a concomitant lack of scientific knowledge about arc 

welding, advocates argued that the practical utility of welding would inevitably 

revolutionize the metalworking industries and increase productivity, output, and, of 
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course, profits. In other words, welding advocates viewed the technology as an agent of 

inevitable progress, as have many other proponents of modern technologies, from 

automobiles and airplanes to personal computers and bioengineered food. Many of 

welding’s most vehement promoters, and the authors of many case studies in the prewar 

trade literature, were engineers who worked merchant or naval shipbuilding firms or for 

the U.S. Navy and the Maritime Commission. 

Grounded in incremental improvement in everyday practice but oriented towards 

a revolution in metal fabrication, the slow but steady extension of welding paralleled the 

replacement of wood by metal in aircraft construction. Historian Eric Schatzberg argues 

that “the symbolic meanings that our modern technological culture associates with 

different materials” contributed to the adoption of light metals in high-performance 

aircraft even while metal’s technical superiority over wood remained unproven and wood 

remained a viable choice for airframe. “Supporters of metal invoked a nontechnical 

rhetoric that linked metal with progress and wood with stasis” and unfavorably compared 

wooden airplanes to wooden ships (even as the U.S. merchant marine still contained 

hundreds of wooden merchant vessels).29 Critics rightly assert that Schatzberg’s study 

rests on observers’ perceptions of light metals rather than the metals’ performance, but he 
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nonetheless demonstrates the value of analyzing technical innovation in both technical 

terms (the varying structural qualities of aluminum and plywood) and non-technical 

terms (the aesthetic appeal of a gleaming fuselage). 

Members of the Maritime Commission’s and the Navy’s technical staffs 

emphasized the modern cachet of welding, bracketed the absence of scientific evidence 

of welding’s superiority to riveting, and assumed – rather than demonstrated – that 

riveting had reached its fullest use in the shipyards. An electrical technology like welding 

had a modern cachet that a mechanical technology like riveting did not. To be sure, many 

observers understood the basic advantages of welding over riveting: eliminating the 

considerable weight of thousands of rivets, speeding the construction process, reducing 

the friction of overlapped plates in the skin of the hull, saving the steel wasted in those 

overlaps. Borrowing from the broader debate over the revolutionary potential of welding 

as an industrial technique, technical experts argued that American shipbuilders could 

revitalize their industry by adopting modern techniques like welding. This crude ideology 

of arc welding put riveting in deep shadow. And indeed, welding eventually emerged as 

the final element of the tripartite revolution in modern shipbuilding, following on the 

nineteenth-century replacement of wood by metal and of sails by internal engines and 

motors. 
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While this debate coalesced in welding and shipbuilding trade journals, Kaiser 

and Bechtel accumulated welding expertise in the resolutely terrestrial heavy construction 

industry, where welding had already triumphed over riveting – a development which 

received extensive textual and photographic coverage in the trade press.30 At Hoover 

Dam, Six Companies personnel had studied a subcontractor’s use of welding to fabricate 

the mammoth steel penstocks which diverted water into the dam’s turbines. More 

importantly, Kaiser and Bechtel used welding in their oil and gas pipeline-building 

business, which they pursued vigorously throughout the 1930s and which provided 

valuable welding knowledge and personnel. Arc welding replaced riveting as the 

technique of choice for several technical reasons. First, one skilled and well-equipped 

welder could join pipe faster than a rivet gang whose four members had to cooperate 

closely with each other and with auxiliary workers. Second, welding could cheaply fuse 

two pipe sections, whereas riveting required expensive flanges or an overlap through 

which to drive the rivets. Third, proper welding created a strong and impermeable seam, 

while even excellent riveting created a joint that required caulking and a reinforcing 

band. 

                                                 

 

  

30 See, for instance, General Electric, Arc Welding Manual, 58-65. Imprints Department, Hagley Museum 
and Library. 
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By 1940, Kaiser and Bechtel had accumulated more than a decade of experience 

laying hundreds of miles of pipelines all over the Middle and Far West. A new venture, 

Bechtel-McCone-Parsons (BMP), diversified into the construction of oil-processing 

infrastructure, where new high-volume refining methods created heat and pressure which 

welded joints could withstand but which riveted joints could not. Building on Kaiser’s 

and Bechtel’s previous experience with welding, BMP grew to dominate the growing 

West Coast oil industry by 1940. 

 

Welding in the Bay Area Shipyards 

Bechtel’s pipeline and refinery businesses attuned its executives to the value of 

welding experts inside and outside the organization. BMP itself sponsored and ran the 

giant Calship yard at Los Angeles. John McCone became the president of Calship, and 

numerous BMP personnel staffed the yard. When Marinship started in 1942, it took many 

of those personnel, now thoroughly experienced in shipbuilding as well as welding, from 

its sibling. Having served under McCone at Calship, Bill Waste became the general 

manager at Marinship. Marinship also added new welding experts like Ray Hamilton, a 

thin engineer who had spent the Depression working for Standard Oil of California, one 

of BMP’s largest clients, and then, after March 1940, for Bechtel itself. In early 1942, 

Hamilton became Marinship’s production manager, the highest technical position in the 
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yard and second in command only to general manager Bill Waste.31 Marinship also hired 

Donald Maxson, “one of the nation’s best experts on welding.” A pre-World War I 

graduate of the Webb Institute of Naval Architecture, Maxson wore two hats at 

Marinship: as chief welding advisor, he managed a staff of lieutenants in the ship-

assembly divisions; as work standards superintendent, he placed boilermakers and 

shipfitters in key supervisory positions.32 That the welding consultant controlled these 

two traditional shipbuilding trades indicated his power and welding’s centrality at 

Marinship – as did the $5,577 war-end bonus Marinship paid to Maxson.33 Marinship also 

continued to promote personnel with superlative welding experience. In March 1944, 

executives tried to rejuvenate tanker production by finding new men for key positions: a 

long-time Bechtel hand and former pipeliner became the new superintendent of ship 

assembly; a Berkeley-trained mechanical engineer with years at prewar San Francisco 

Bay shipyards became general superintendent, and an alumnus of Kaiser’s yards became 

the new assistant to the production manager.34 

                                                 

 
31 The Marin-er , 1 August 1942 (vol. 1, no. 2), 4 (pre-1940 work); “Ray Leroy Hamilton” (position at 
yard) (MCR, carton 2, “Miscellaneous Clippings.” 
 
32 S.S. Lost Hills program, 29 August 1944, 4 (Marinship Corporate Records, carton 4, “58 Lost Hills” 
folder); Marin-er, 18 September 1943 (vol. 2, no. 6), 3. 
 
33 Robert L. Bridges to Marinship Corporation Board of Directors, 20 November 1947, 2. Marinship 
Corporate Records, carton 4, “Marinship Corporation Financial Statement August 31, 1947” folder. 
 
34 Marin-er, 18 March 1944 (vol. 2, no. 18), 2. 
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Further down the hierarchy, most already-trained welders – like the best welder 

on the cyclotron construction job at the University of California at Berkeley, whom 

Henry Kaiser hired to work at Richmond – were either snapped up by converted firms or 

drawn into the military. Kaiser-Richmond and Marinship did take care to find and hire 

such personnel through their hiring halls, through recruitment missions that roved over 

the country, and through the machinists and boilermakers unions, whose closed-shop 

contracts allowed them to direct welders to the needy yards. Though welding experience 

could put a new hire on the king’s highway to management – as the three Marinship 

promotions indicate – the dwindling number of trained welders guaranteed that these 

routes would be thinly traveled. Other considerations affected the distribution of 

experienced welders, too: even as Pacific Coast yards struggled to fill their welding 

workforces in late 1943, the War Relocation Authority prohibited Japanese-American 

welders on work release from their internment camps to take jobs out west. Instead, the 

Maritime Commission sent them to a Chicago metal fabricator with several subcontracts 

for Kaiser.35 

 

Becoming a Welder 

                                                 

 

  

35 Herbert Wenzel (regional industrial advisor) to Daniel S. Ring, 1 November 1943; Ring to W.S. Spofford 
(to attention of Herbert Wenzel), 2 November 1943. RG 178, entry 89, carton 439, “Regional Office 
USMC Chicago Ill, 1941-1943” folder. 
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Over the course of the war, hiring experienced welders proved less important than 

retraining already-employed shipyard workers and training newly hired workers. Many 

new workers who entered the shipyards with a union affiliation or craft skill besides 

welding took unpaid, off-shift classes to learn welding.36 Taking night classes after a day 

shift doing crane repair, Ira Dale Mays, a white emigrant from Iowa, needed six months 

to learn to weld.37 Working as a welder’s helper at Richmond Yard 2, Lucille Preston, a 

black emigrant from Mississippi, learned to weld over six weeks of after-hours training.38 

Along the same lines, Marinship offered home study courses on topics like “Flow of 

Materials, Safety and Constructive Thinking,…[, and] Fundamentals of Welding 

Theory,” encouraging workers to improve their knowledge of the shipbuilding process 

and opening a route into better or different jobs.39 

Not every worker wanted to learn to weld. The Richmond yards’ unofficial 

ombudsman, “the Old Yard Bird,” humorously stressed the difficulty of welding – and 

                                                 

 
36 Fore ‘n’ Aft, 3 March 1944 (vol. 4, no. 9), 14. 
 
37 Ira Dale Mays, “Stories of a Second-Generation Ironworker from Iowa,” 42-43, 53. An oral history 
conducted in 1985 by Judith K. Dunning, Regional Oral History Office, The Bancroft Library, University 
of California, Berkeley, 1992.  
 
38 Lucille Preston, “A World War II Journey: From Clarkesdale, Mississippi to Richmond, California, 
1942,” 21-27. An oral history conducted in 1985 by Judith K. Dunning, Regional Oral History Office, The 
Bancroft Library, University of California, Berkeley, 1992. 
 
39 Marin-er, 18 September 1943 (vol. 2, no. 6), 11. 

  



242 

paid homage to welders – in a bit of typically alliterative, slangy prose: “The Yard Bird 

went to the pipe shop once to see a friend. This friend, a welder, says, ‘Bird, let’s see you 

weld. A smart old buzzard like you should be able to sizzle a seam.’ So The Bird slipped 

on a stinger and took a hood in hand (actually it was about that way) and began to splash 

the stuff on an old chunk of pipe. From this experience The Bird formed the deep 

conviction that welding is impossible.”40 

Of course it was not. Far from a province ruled by either specialists or interlopers 

from other crafts, welding at Kaiser-Richmond and Marinship was the domain of 

thousands of newly-trained war workers who, like Mary Poole, “didn’t even know what a 

welder did” when they entered the yard but who took seriously one shipyard 

publication’s statement that “How fast you climb is entirely up to you.” 41 Training thus 

assumed great importance at Kaiser-Richmond and Marinship because, most bluntly, 

shipbuilding could not proceed without a large welding workforce. More subtly, shipyard 

managers relied on training, and accepted the concomitant creation of a large, well-

skilled workforce, because Kaiser-Richmond and Marinship lacked the resources and 

                                                 

 
40 Fore ‘n’ Aft, 27 April 1945 (vol. 5, no. 17), p. 7. 
 

  

41 Poole, who eventually became a welder leaderman at Marinship, appears in the oral histories following 
Tanker documentary. “How fast you climb” taken from “Serve Your Country and Yourself: Help Build 
War-Winning Ships at Richmond, California” Richmond, California: Richmond Shipyards Central 
Employment Office, n.d [1943?]), 8. HJK papers, carton 288, folder 3 (“Shipbuilding – Richmond – 
Recruiting Pamphlet”). An accessible account of one welder’s training appears in Clawson, 11-50. 
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impulses which typically undergird drives to “deskill” production: the need to reduce 

labor costs, access to capital for mechanization, endemic strife with labor, raw desire to 

maximize profits. And of course, wartime shipbuilders did not compete in any normal 

sense. Rather, the Maritime Commission’s voracious appetite for ships impelled all of its 

contracting shipyards to focus on straightforwardly “turning out the ships” – a goal which 

required as many welders as possible. 

Marinship and Kaiser-Richmond shared the goal of training as many new welders 

as possible, but owing to the varying scales of American shipyards, to the fluctuating 

number and quality of new trainees, and to conflict between the many institutions which 

sought control over shipyard training, no unitary model of welder training ever emerged 

in the Bay Area or anywhere else. In 1942, half of the yards with shipbuilding contracts 

arranged welder training through various branches of the federal government, whose 750 

welding schools trained about 52,000 welders every month. Shipyards in the other half of 

the shipbuilding industry ran their own training programs in conjunction with the 

Maritime Commission or labor unions. These competing approaches could combine in 

convoluted schemes by which one union local and the federal War Manpower 

Commission agreed on a “standardized method of instruction” based on the union’s 
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favorite manual, housed in off-site stations approved by the Navy and commission, and 

conducted over six months – during which trainees would earn very high wages.42 

Other problems plagued training, too. A USMC training official indicted West 

Coast yards for “doing pretty much as they please,” and ascribed their “decided lack of 

uniformity” to overmuch power in the hands of men like Marinship production manager 

Ray Hamilton: “whoever has the training job there has to cater to Hamilton.” Worse, 

Marinship relied on public schools for its training – a policy of which “the Maritime 

Commission does not approve” – and enrolled relatively few trainees: “there must be 

something wrong to have as few as 1500 trainees.”43 By the end of summer 1943, four 

thousand trainee welders had begun production work at Marinship, yet in May 1944, as 

the yard began trimming 1,400 other workers, recruiters still struggled to locate enough 

women to fill the open slots for welders.44 At least some of these problems at Marinship 

derived from the probably premature start to welding training there: Carl Flesher, the 

director of Maritime Commission operations on the West Coast, had directed Bechtel to 

                                                 

 
42 C.W. Eliason to Daniel S. Ring, 28 January 1943. RG 178, entry 89, carton 443, “Training Pacific Area” 
folder. 
 
43 William Freeling to Jack Wolff, 27 May 1943, 1-2. RG 178, entry 89, carton 443, “Training Pacific 
Area” folder. 
 

  

44 Marin-er, 18 September 1943 (vol. 2, no. 6), 3 (four thousand welders); Manpower Survey Board, 
USMC, “Marinship,” May 1944, 1 (May 1944 situation) (RG 178, entry 88, carton 437, “M” divider). 
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begin training welders at Marinship even before the yard had an adequate physical plant 

for rudimentary ship-fabrication work or many welding machines.45 

Problems like these led Jack Wolff, the Maritime Commission’s training czar, to 

cry that “something radical must be done” and act to shore up the training situation, 

mandating the use of the Maritime Commission’s new “Welding Instructions” pamphlet 

as a tool for improving shipyards’ training programs and lending his support to a welding 

instructor’s argument that “integrated ‘in-yard’ program[s]” trained welders best. In-

house training had already improved Richmond Yard 1’s “welding performance” and 

more such programs would utilize the capabilities of the many well-qualified welding 

instructors already in the yards.46 Though Wolff praised the “interest, analysis, and 

action” of top management at Kaiser’s Pacific Northwest yards, others continued to 

criticize the commission’s inability or unwillingness to “set up a definite policy… 

stating… its objective” for training, allowing the California state officials running the in-

                                                 

 
45 Further proving welding’s importance as a gauge of progress towards and as the focal point of 
production, Flesher related this push for Marinship welders in a message to his boss, Admiral Howard 
Vickery. C.W. Flesher to H. L. Vickery, 9 May 1942, 3. RG 178 WEREG, carton 2, “Reading File 5/42” 
folder. 
 

  

46 Jack Wolff to William Freeling, 19 April 1943 (“something radical”) (RG 178, entry 89, carton 443, 
“Training Pacific Area” folder); Wolff to Assistant Supervisors Shipyard Training, 19 July 1943, 1-2 
(“Welding Instructions”); Frank B. Haines to “Jack” [Wolff], 5 October 1943, 1-2 (in-yard training 
comments) (both in RG 178, entry 89, carton 439, “To All Training Supervisors” folder). 
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yard training program at Richmond Yard 2 to simultaneously accept commission funds 

and use unsuitable training methods.47 

Beyond the policy vacuum, the commission’s conservatism stunted the adoption 

of innovative training methods. Robert Digges, the Marinship administrative manager, 

unsuccessfully prodded the commission to alter upgrading rules which allegedly slowed 

production.48 With similar results, he requested $5,000 for films on the “Pacific Coast 

Assembly-line system,” which Marinship had co-produced with Calship (perhaps taking 

advantage of the Los Angeles yard’s proximity to Hollywood) and fruitfully shown to 

Marinship trainees.49 Films were hardly novel (officials at Richmond Yard 2 created one 

on welding techniques to replace an older, more generic film produced by General 

Electric), but the commission rejected Digges’s claims that they were “integral” to the 

“training of thousands of Marinship mechanics” and that they allowed “the saving of 

thousands of hours of trainees’ wages.”50 Marinship took other, more acceptable 

                                                 

 
47 Jack Wolff to William Freeling, 4 January 1944; William Freeling to Jack Wolff, 31 January 1944, 1-2. 
RG 178, entry 89, carton 443, “Training Pacific Area” folder. 
 
48 Carl Flesher to Robert Digges, 4 December 1942; Robert Digges to Carl Flesher, 12 December 1942. 
MCR, carton 1, folder 1. 
 
49 Robert Digges to Regional Director of Construction [Carl Flesher], 29 June 1943. 2. MCR, carton 1, 
“C.W. Flesher 1943” folder. 
 

  

50 Digges’ claims: Robert Digges to Carl Flesher, 6 December 1943, 1. MCR, carton 1, “U.S.M.C. – 
Industrial Advisor 1943” folder. Richmond Yard 2: T[im] Bedford to the Regional Industrial Advisor, 9 
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approaches, such as retraining leadermen to serve as on-the-job instructors. Tellingly, the 

trainees spent much more time – nearly a full day – learning about manual and machine 

welding than other crafts or even general topics like tanker construction.51 Touted as a 

prime weapon against the chronic shortage of skilled workers at Marinship, the program 

paralleled attempts at Richmond to retrain welding leadermen and foremen as welding 

supervisors.52 

These problems and conflicts indicate how the Maritime Commission, the 

shipyards, and others considered welding central to shipbuilding and, by extension, to the 

war effort. But welding had no necessarily positive connection to some of the more 

controversial matters summarized by the wartime phrase “what we’re fighting for,” such 

as racial or sexual equality. In fact, managers and workers at some shipyards struggled in 

the opposite direction. At Sun Ship, a yard judged by the USMC to have “contributed 

more to the art of welding as applicable to shipbuilding than all the other shipyards put 

together,” the arch-conservative Pew family segregated black workers in a new shipyard, 

ostensibly meeting demands by the blacks and the federal government to offer equal 
                                                                                                                                                 

 

April 1943. RG 178, entry 89, carton 443. Failure to obtain reimbursement: Malcolm Baird to Paige 
Mailliard, 13 March 1943, 1. MCR, carton 1, “U.S.M.C. – Industrial Advisor 1943” folder. 
 
51 Ray Hamilton to A.P. Mailliard, 29 June 1943. MCR, carton 1, “U.S.M.C. – Industrial Advisor 1943” 
folder. 

  

52 E.B. Fox to Regional Director of Construction [Carl Flesher], 19 October 1943, 1 (MCR, carton 1, “C.W. 
Flesher 1943” folder; Fore 'n' Aft, 21 April 1944 (vol. 4, no. 16), 4-5. RG 178, entry 95B, carton 533, 
“Raymond Clapper Contest” folder. 
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opportunity to all its workers.53 When recalcitrant managers at Alabama Dry Dock and 

Shipbuilding Company in Mobile acceded in May 1943 to federal demands by promoting 

a dozen black men to regular welding jobs, hundreds of white men and women, including 

young migrants from the countryside, fomented a race riot in which they assaulted and 

injured many blacks (though not the dozen welders, who had worked the previous night 

shift).54 A tiny fraction of the black workforce and an even smaller part of the entire 

shipyard workforce, these black welders were perceived by the rioters to pose a serious 

threat to the Southern knot of race, gender, and skill, for they created the possibility that, 

as the event’s historian writes, “black men would now be placed on an equal plane with 

white women and might – or so it was rumored – work side by side with them.” 55 

In the riot’s aftermath, many blacks stayed home out of fear and many skilled 

whites stayed home either to support an unsanctioned hate strike or because they would 

not do the heavy work customarily performed by black laborers and helpers like the 

twelve promoted men. A few blacks even fled Mobile for safer and calmer work in 

                                                 

 
53 W.H. Lalley to Admiral Land, 27 January 1944 (“contributed more”) (RG 178, entry 30, carton 14); Pat 
Cooper, “‘Against the Desires of the Company’: Sun Shipbuilding, Race, and Black Workers during World 
War II” (paper presented at Hagley Research Seminar Series, Hagley Museum and Library, Wilmington, 
Delaware, 10 May 2001). 
 
54 Nelson, “Organized Labor,” 952-988. 
 
55 Ibid., 980. 
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Richmond.56 That the Mobile refugees chose Richmond was no accident. For though the 

West did not share the South’s history of discrimination, much less violence, against 

African-Americans, Henry Kaiser and many of his managers had notably liberal attitudes 

toward skilled workers who were not white, not male, or neither – attitudes which did not 

obtain in every Bay Area yard, much less across the country. When her husband forbade 

her from taking a welding job at Kaiser after he saw a female worker die on the job, 

Selena Foster applied at the private Moore shipyard in Oakland. There an instructor she 

remembered as “very biased and prejudiced” kept her and other blacks out of the 

instruction classes by giving all the available training equipment to white trainees.57 

In fact, the main font of racial conflict at Richmond and Sausalito was the 

conservative Boilermakers union. In participating in the common wartime exchange of 

craft prerogatives for new workers’ initiation fees and dues, the Bay Area Boilermakers 

restricted blacks to powerless auxiliaries and stripped women of voting and other rights. 

A few small actions against this discrimination, including a brief strike at Marinship and 

                                                 

56 Ibid., 981. 
 
57 Disenchanted, Foster ended up making donuts at “Leo’s Defense Diner,” a cafeteria located near the 
yards in Richmond (where she confronted equally subtle but no less pernicious racism). Selena Foster, “A 
Longtime Richmond Resident from Cherokee County, Texas,” 81-82 (an oral history conducted in 1986 by 
Judith K. Dunning, Regional Oral History Office, The Bancroft Library, University of California, Berkeley, 
1992). This sly bit of racism accords with a postwar account of the Moore yard by Katherine Archibald, 
whose stint as a worker at Moore led her to castigate the yard as a swamp of racism, sexism, laziness, and 
mismanagement. See Katherine Archibald, Wartime Shipyard: A Study in Social Disunity (Berkeley, 
University of California Press, 1947). 
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an ultimately successful lawsuit by a black welder – supported by the NAACP and 

argued by a young Thurgood Marshall before Earl Warren in the California Supreme 

Court – hardly dented the Boilermakers’ power.58 In another setting, this situation might 

have sharply curtailed or even halted the movement of blacks and women into skilled 

trades. 

But at Marinship and Kaiser-Richmond, systematic racial or gender 

discrimination neither marred the deployment of welders (or other workers) nor 

dampened welders’ sense of their craft as the most important craft in the shipyards and 

possibly the nation.59 In utilizing workers no matter their gender, race, ethnicity, or age, 

Kaiser and Bechtel bent to prevailing considerations and expectations of socio-economic 

equality – to use every available worker regardless of race, class, or gender in the interest 

of meeting heavy demands for ships. Since neither gender nor race played a large role in 

shaping the distribution of welders, the craft offers a limited but important exception to 

the otherwise well-respected rule that women and blacks enter the industrial workforce 

only in the course of deskilling, as management reduces the skill level of the workforce 
                                                 

58 Johnson, Second Gold Rush, 68-75; Hirshfield, “Rosie Also Welded,” 96-107; Wollenberg, Marinship at 
War. 
 
59 Vera Jones Bailey, “Migration of a Working Family: From the San Joaquin Valley to the Richmond 
Shipyards, 1942,” 44. Margaret Louise Cathey, “A Wartime Journey: From Ottumwa, Iowa to the 
Richmond of Shipyards, 1942,” 25-26. Oral histories conducted in 1985 (Cathey) and 1986 (Bailey) by 
Judith K. Dunning, Regional Oral History Office, The Bancroft Library, University of California, Berkeley, 
1990. 
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by introducing labor-saving machinery, subjecting traditional work routines to 

managerial control, or simply eliminating the work done by craftsmen. At Kaiser-

Richmond and Marinship, women and blacks entered the workforce during a war-driven 

reorganization of shipbuilding, one which did not deskill workers but rather created new 

and newly-skillful trades like welding. 

Formal training programs functioned as the chief mechanism for introducing new 

workers to the shipyards. Indeed, training offered a relatively smooth and direct route 

into a skilled trade vital to both wartime ship production and, foreseeably, a postwar 

manufacturing economy. Workers recognized, even as the commission and managers 

bickered to the contrary, that training “was very good,” as one Richmond welder 

recalled.60 An utter neophyte could actually become an accomplished welder after passing 

through a brief shipyard training course. Second, one needed very little to begin training 

except for a union initiation fee. Using funds from the Maritime Commission (or other 

federal agencies), the shipyard schools furnished new welders with the clothing, tools, 

and equipment needed to do the job. (The union fee raised some hackles: one shipyard 

worker, a French veteran of World War I, complained to Admiral Land that the $50 

initiation fee constituted an “outrageous system of extortion,” “destroy[ed] the moral[e] 

of the workers and the spirit of patriotism” by preventing the indigent unemployed from 

                                                 

60 Mays oral history, 42. 
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obtaining work, and allowed “Bank Tellers, Farmers, Book Peddlers and Janitors… to 

escape the draft by paying to work in our National Defense plants.”61) 

Third and most importantly, workers were both well-paid during training and 

trained quickly. Richmond trainees were often bused directly from the hiring hall to the 

school, where they, like their peers at Sausalito, spent 96 hours (about two weeks) 

learning the fundamentals of the trade and collecting the generous wage of 95 cents per 

hour.62 This sufficed to prepare welders for “the simplest production work,” and more 

extensive training, the Marin-er reassured its readers, was futile, for “welding is so 

extensive that it is not humanly possible for anyone to know it all.”63 Still, welding 

seemed to offer unlimited future. The Marin-er promised that “our patriotic men and 

women welders are doing more than welding ships for Uncle Sam. They are welding 

their future security into a solid indestructible structure.”64 

Relentlessly oriented towards turning out a production welder as rapidly as 

possible, training began with introductions to the welder’s special protective gear, the 

                                                 

 
61 21 April 1942: Jean d’Orval to Emory S. Land, 1, 2. (Covered by Daniel S. Ring to Carl W. Flesher, 4 
May 1942.) RG 178, entry 89, carton 442, “Regional Office USMC Oakland - 1942” folder. 
 
62 On Cathey, see Cathey oral history, 7; on Richmond, see Fore ‘n’ Aft, 3 March 1944 (vol. 4, no. 9), 14; 
for a brief reference to the 100-hour training at Marinship, see Marin-er, 18 September 1943 (vol. 2, no. 6), 
3. 
 
63 Marin-er, 18 September 1943 (vol. 2, no. 6), 3. 
 
64 Marin-er, 18 September 1943 (vol. 2, no. 6), 3. 
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heavy “leathers” and the distinctive facemask which the welder usually purchased from 

the yard, and then proceeded through a crash course on electrical theory delivered by 

instructors who sometimes enjoyed little more experience than the trainees. As a 

technique, welding could be reduced to a single sentence: the manual creation and control 

of a short circuit that was hot enough to melt and combine separate pieces of steel into a 

single, durably fused whole. A useful analogy in one welding textbook compared the 

circuit to water flowing through pipes, equating amperage with flow rate, current voltage 

with water pressure, points of low and high pressure with the positive and negative poles 

of the welding generator, and electrical resistance to narrowing pipes.65 

Theory, however, took a distant second place to the acquisition of concrete skills 

like the foundational ability to strike an arc. Donning her protective gear and moving to 

one of the tiny booths around the edge of the classroom, the welder took up a specially-

formulated metal cylinder resembling an eighteen inch-long pencil, the electrode (or, 

simply, ‘trode, rod, or stick), and inserted it into the shark-tooth clamp at one end of the 

welder’s only manual tool, the “stinger.” The stinger consisted of a stubby handle, the 

electrode clamp, and a socket for the lead, the insulated cable running back to a powerful 

electrical generator.66 A second lead, terminating in a simple clamp, ran from the 

                                                 

 
65 Coen, 3-11. 
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generator to the workpiece and grounded the circuit. With the generator powered up and 

set correctly – a critical task performed by instructors in the classroom and usually by 

supervisors in the yards – the welder tapped the tip of the electrode to the workpiece, 

intentionally shorting the circuit and instantly generating a short electrical arc between 

the rod and the workpiece. Intensely bright and hot, the arc instantly vaporized the 

electrode’s coating to form a “flux” of gases that shielded the weld from contaminants 

and melted the electrode core and base steel together into a new, stronger alloy. 

The hand-eye coordination required to strike the arc, not to mention the fear of 

what amounted to a tiny bolt of lightning, could impede quick learning. Mary Poole spent 

her first three training hours “freezing” her electrode to the workpiece, allowing the 

electrode to get so close to the steel that it actually fused with it.67 The opposite error, 

drawing the electrode tip so far from the workpiece that the arc could not jump the gap, 

also plagued novice welders and, of course, killed the arc. Another beginner’s problem 

was “magnetic blow,” in which changes in the electromagnetic field around the arc 

“blew” it out of position and made it difficult or impossible to lay a clean weld. A few 

more and less simple solutions – attaching a special moving ground to the workpiece, 

                                                                                                                                                 

66 Some shipyards obtained their welding equipment by purchasing surplus from the National Youth 
Administration, which had run welding training schools during the depression. Daniel Ring to all Regional 
Directors, 12 July 1943. RG 178, entry 89, carton 439, “To All Regional Directors” folder. 
 

  

67 Oral histories following Tanker documentary. See the Johnson and Doyle oral histories for similar 
stories. 
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changing a fixed ground point as work progressed, simply looping the lead around the 

workpiece – generally solved the problem.68 

 Making a good weld depended on the welder’s skill and on the quality of the 

welding rod. Welders sometimes complained about poor-quality rods, a claim which 

Richmond’s unofficial ombudsman dismissed as baseless.69 But bending, cracking, or 

wetting a rod damaged the electrode coating and impeded the creation of an adequate flux 

around the arc, allowing the contamination of the weld. Welders were thus exhorted, in 

training and frequently thereafter, to avoid mishandling their electrodes or exposing them 

to moisture – hard enough in a ramshackle training building next to the foggy bay, and 

almost impossible while clambering around a subassembly on an open-air skid. 

Instructors and other officials, including the editors of the yard organs and authors of 

welding manuals, also admonished new welders not to wreck their stingers or leads with 

rough treatment and especially not to squander their electrodes: “leaving a two-inch stub 

means a loss of 14 per cent of welding rod—enough to weld another ship for every six 

completed”; “the waste of electrodes, due to throwing away long ends, can be chalked up 

to laziness or lack of cooperation on the part of the welder.”70 

                                                 

 
68 Coen, 56-62. 
 
69 Fore ‘n’ Aft, 25 February 1944 (vol. 4, no. 8), 2. 
 

  
70 Marin-er, 18 September 1943 (vol. 2, no. 6), (“two-inch stub”); Coen, 151 (“waste of electrodes”). 
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Though instrumental as a means to provide enough workers for the new 

shipyards, the training programs added to the government’s voracious appetite for 

welding rod, 80% of national production.71 This massive consumption led, inevitably, to a 

serious stick shortage which threatened, Clay Bedford said, to retard “our entire war 

effort,” but which could be resolved by allowing Kaiser to build a rod-making plant at 

and for the Richmond yards. Bedford asked the Maritime Commission for a modest 

million dollars to build the new plant, explaining in an attached report that Kaiser had 

already obtained electrode coating formulae from “a reliable source” and predicting that 

production would peak at four million pounds of electrode per month.72 The Maritime 

Commission never authorized the facility, unwilling even at the darkest moment of the 

shipbuilding program to fund unrelated ventures. 

Acquiring the ability to smoothly and methodically deposit the weld metal 

demanded a complex blend of motor skills and mental ones. The rate at which the worker 

deposited the weld metal depended on a confluence of factors, beginning with the match 

between the kind of steel in the workpiece – typically, a “mild” steel formed by alloying 

iron with nickel and other metals – and the metal in the electrode. Going too slowly left a 

                                                 

 
71 A.L. Jordan to [W.H.] Lalley, 31 October 1942. RG 178, entry 30, carton 7, “25-16” folder. 
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carton 843, “Attachment QM 56-1000” binder. 



257 

too-thick layer of weld metal and formed small puddles of molten steel that did not cool 

properly. Going too quickly left a too-thin layer of weld metal that did not adequately 

bond to the base metal. Either way, the weld could – and when stressed at sea, would – 

fail. Apart from simply depositing the weld metal, a welder had to understand how to 

build a seam out of several layers of metal. For instance, properly filling the V-shaped 

groove between two beveled plates required the welder to put one bead deep into where 

the plates met, come back to lay two parallel beads over the first, start again and lay three 

and so on, filling the groove with an inverted pyramid of weld metal. Adding still another 

layer of complexity to the operation, the welds had to be as nearly continuous as possible 

to minimize the weak spots formed where one welding run ended and the next began. 

Since electrodes steadily melted away under the heat of the arc – or, rather, were 

converted by the arc into the weld itself – a welder had to frequently stop, replace a 

“stub” rod with a fresh, full-length rod, and cleanly start the next weld. Doing all this 

while kneeling on a cold deckplate, much less while reaching up overhead while balanced 

on damp staging, was damnably hard. 

Once the trainee mastered the fine art of striking an arc, she began learning how 

to actually make welds, beginning with the basic “down-hand” or “flat” welds. So called 

because the workpiece rested on a jig, table, sawhorses, or the ground below a standing or 

seated welder, down-hand welds were preferred by both workers and production 
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engineers to other, “out-of-position” welds. For the former, they were simply easier: as 

one Richmond welder said, “the more comfortable you are, the better welding you’ll 

do.”73 For the latter, that very ease and comfort ensured more efficient and higher quality 

work, whether on a butt joint (in which the edges of two pieces of steel faced each other) 

or a fillet joint (where two plates intersected, usually perpendicularly). The down-hand 

position minimized the myriad factors in every weld: the distance between the tip of the 

rod and the workpiece, the speed of travel down the seam (fast or slow, depending on the 

type of rod; up or down the depending on gravity and nearby seams), the motion of the 

arc (straight down the seam, zig-zagging over its face, tracing out tiny overlapping 

triangles), the area and depth of the puddle of molten metal, the metallurgy of the base 

steel, even weather conditions like humidity and wind. 

All of those factors made even the simplest down-hand weld a complicated 

physical and mental challenge and limited, by choice and dictate, that most trainees 

learned to weld only in that position. But many trainees also learned to work in the other 

two, far more challenging positions. “Vertical” work required the welder to hold the 

stinger, rod, and lead out away from the body and direct the arc horizontally at the 

workpiece, such as the fillet joint at the corner of a deckhouse room or the butt joint of 

                                                 

 
73 Mays oral history, 75. 
 

  



259 

two bulkhead plates. Here, the twin enemies of fatigue and gravity could wreak havoc on 

the welder and the joint. A ladder might minimize the sheer physical effort required to 

hold a stinger, rod, and lead at shoulder height or higher and lay a good bead, but nothing 

except good technique could eliminate the downward flow of the cooling metal, and the 

best technique was quite demanding. Schematized on the blackboard, the paths of a 

proficient vertical weld looked like a continuous line that zig-zagged back and forth 

across the face of the seam but progressed generally up the centerline of the seam. In 

practice, laying a good vertical bead involved a tedious back-and-forth motion that 

slowly climbed up the seam, impeded the downward flow of molten metal, and covered 

the joint.74 

“Overhead,” the third, most difficult, and rarest welding position, required 

stamina and skill from welders as they worked on the upper surfaces of an oil tank or 

cargo hold, fighting to direct the arc up into the workpiece. Like a vertical weld, a good 

overhead weld was created by moving the electrode through a long, continuous chain of 

angular motions. But overhead welding, whether standing on a ladder near the joint or 

lying on staging directly beneath it, almost always put the welder’s arms overhead and 

away from the body. Mounting fatigue made it difficult to trace a intricate path down the 

seam, and gravity always conspired to pull the molten weld into pools or, even worse, 
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right off the plate. One Marinship welder sang the popular song “Stormy Weather” aloud 

because it provided the right rhythm for the back-and-forth motion needed to lay a good 

bead – and because it distracted her from aching muscles.75 

In sum, every welder finished training with a substantial set of mental and 

physical skills.76 Instructors generally ensured that even less ambitious or more marginal 

trainees, who learned little beyond how to lay good down-hand beads, could do the work. 

Ira Dale Mays, a Richmond welder, remembered an instructor cutting three eight-by-one 

inch test coupons from his just-welded plates, bending two to visually test for ductility 

and sending the third for x-ray inspection. “If you made any errors they were right on 

you,” Mays said.77 

The best novices even took a demanding qualification exam sponsored by the 

largest ship-classification society, the American Bureau of Shipping, a private 

organization with which the Maritime Commission and other public agencies worked 

closely throughout the war. ABS-certified welders composed an elite within an elite. For 

Lucille Preston, the wages of a certified welder demonstrated her new, high place at 

Richmond and allowed her to vault over both many new workers and many old ones: “if 
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you passed the test, then you would get the rating and the wages that the people who had 

been there a long time get… So I went to take the test, and I passed it” – a nose-to-

grindstone attitude revealed after the war in her confession that she had never known 

what “ABS” meant, only what an ABS welder needed to do.78 Though she joked that she 

only “learned not to stick that rod,” Margaret Cathey, too, passed the ABS test.79 Enough 

welder trainees took the ABS exams in 1942 that, the next year, the Maritime 

Commission closed them to welders who simply wanted to earn more money and 

accepted only welders who seemed likely candidates for promotion, which ruled out 

many women. The commission asked its personnel to “to insure that every welder who 

takes [an ABS] test… will have passed the standard test and that there will have been no 

subterfuge and no relaxation of such standards.”80 

Not everyone backed this plan. Carl Flesher, for instance, had already advocated 

using high wages to retain skilled welders like those with ABS certification, who would, 

he claimed, help “keep up to a high degree the efficiency of the work,” dampen the new 

shipyards’ reliance “on the development of welders exclusively through our welding 
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program,” and, best of all, not cost much more than neophytes with less skill and lower 

pay grades. Leaving aside the tyros’ slower pace and the fact that much of their work 

would have to be redone, Flesher argued that on the main hull section of the Liberty ships 

under construction at Richmond Yard 1 and 2 (and later at Marinship), certified welders 

would cost just $1,340 more than less-skilled welders; on the smaller frigates building at 

Richmond Yard 4, only $870 more; and on the C4 troopships building at Richmond Yard 

3 (each of which demanded three times as much hand welding as a Liberty), just $3,440 

more.81 In effect, Flesher held that the slightly higher costs of expertise were more than 

warranted by the concomitantly higher rate and quality of production. Unfortunately, the 

sheer scale of production at Richmond and Marinship and the ever-mounting demand for 

welders prevented the yards or the commission from relying entirely on certified welders, 

whether trained before or during the war. There was simply more welding to be done than 

there were certified welders to do it. 

 

The Work of Welding 

Whether they graduated from the training course as certified welders or at a lesser 

level of skill, all welders immediately began work on the shipyards’ famously “all-

                                                 

 

  

81 C.W. Flesher to H. L. Vickery, 30 April 1942, 1-2. RG 178 WEREG, carton 3 (“Reading File 3-4/42”), 
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welded” ships (or, as the Marin-er called them, “98 per cent all-welded”).82 Not only 

welders had to be trained to regard welding as a special element of the shipbuilding 

process. The Marin-er tried to amaze its readers with facts which veered between 

demonstrable and irrelevant: each year, 500,000 American welders used a billion pounds 

of welding rod to fabricate 90 million tons of steel, saving four billion dollars over the 

cost of other fabricating techniques and making seams equal to ten times the 

circumference of the planet.83 “We are a steel civilization,” the magazine intoned, adding, 

“if welders are ever out of work—God help the rest of the crafts!”84 This breathless 

recitation of statistics perpetuated the long tradition of using statistics to relate the 

unusual to the familiar. It hardly mattered that American welders laid seams that 

compared to the distance around the world, except as a bloodless aid to visualization like 

the cliché conversion of an enormous sum of money into a stack of currency reaching to 

the moon. 

Welding was the most important means of fabricating the ships. The wide variation in 

size and complexity of the vessels constructed at Richmond and Sausalito, however, 

meant that the quantity of welding required for construction differed radically from one 
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ship to the next even as the pace of welding remained largely the same. Welding on the 

Liberties at Richmond Yard 1 and 2 and Marinship and the larger and more complex C4 

troopships at Richmond Yard 3 proceeded at slightly less than two feet of finished seam 

per manhour. Thus, the welding in the Liberty’s main hull section, split almost evenly 

between the shell and the decks, required 4,120 manhours to finish while the many more 

linear feet of hand welding on equivalent section of the C4, split roughly into one-third 

for the shell and two-thirds for the labyrinthine troop-quartering spaces on the decks, 

demanded far more manhours. Thanks to more-stringent Navy standards for warships, 

welding on Yard 4’s tiny frigates went only one-tenth as fast at the cargo ships. 85 
 

 

 

Figure 1: Comparative Welding 

vessel type total welding shell welding deck welding  manhours rate of 
welding 

Liberty ship 7,700 feet 4,280 feet 3,420 feet 4,120 1.86 feet per 
hour 

C4 troopship 21,250 feet 7,520 feet 13,730 11,499 1.85 feet per 
hour 

frigate 5,400 feet 3,220 feet 2,180 feet 29,000 0.18 feet per 
hour 

                                                 

 

  

85 All figures from C.W. Flesher to H. L. Vickery, 30 April 1942, 1-2 (RG 178 WEREG, carton 3 
(“Reading File 3-4/42”), “Vickery” folder) except the hourly rates, which were derived by dividing total 
welding by total manhours. 
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 The focus on footage reflected a general belief of the commission and its 

contractors that “welding is the gauge by which ship assembly can be measured” and 

indicated the commission’s interest in generating quantitative data about shipyard 

production.86 The commission followed up the early 1942 welding footage numbers, for 

instance, with a December circular asking yards to report the total number of welders on 

the workforce, the use of machine versus manual welding, and the degree to which Army 

specifications for the C4 ships interfered with production.87 Though such data could be 

used either descriptively or prescriptively, the commission found it hard to determine the 

accuracy of the predictions like the estimate that a good Liberty welder could make 

fourteen feet per shift.88 Liberty ship yards failed to use “the same exact formula” to 

calculate manual and machine welding footage, leading widely divergent figures: Calship 

made 6 feet of manual welding per hour and 17 feet of machine welding per hour, while 

Delta Shipbuilding in New Orleans reported only 1.4 feet and 5.5 to 7.0 feet, 

respectively. The Maritime Commission could not even make a rough average, compare 
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88 This rate accords with the hourly rates derived from Flesher’s figures for total welding on Liberty ships: 
working an eight hour shift and welding 1.86 feet per hour, a welder would lay about 14.9 feet per hour. 
For the 14 feet per shift rate, see C.W. Flesher to H. L. Vickery, 30 April 1942, 1. RG 178 WEREG, carton 
3 (“Reading File 3-4/42”), “Vickery” folder. 
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productivity across its yards, or rewrite its standard contracts to take improved production 

methods into account for the assignation of quotas, the distribution of working capital, or 

final payments.89 

Hard information about welding was so rare because of the ad-hoc speed with 

which production engineers at Kaiser-Richmond, Marinship, and other yards extended 

the use of welding throughout the shipbuilding process and inflated the welding 

workforces. The increasing number of women in the workforce provides a clear index of 

welding’s expansion in the shipyards. During Richmond’s great growth over the second 

half of 1942, the number of women in the workforce grew as rapidly as the workforce 

itself while the number of women in “vessels productive” positions – such as welding, 

shipfitting, burning, and so forth – grew even more faster. Of the 3,500 women on the 

payroll in July 1942, only 250 occupied vessels productive roles, all as welders. By 

December, 21,500 women worked at Richmond, 14,000 of whom were members of the 

vessels productive workforce and 4,800 of whom were welders.90 By the middle of 1944, 

“the largest number of women at Richmond [were] welders” and about a third of all 

welders were women.91 Similar figures typified the workforce at Marinship. At the end of 
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August 1943, Marinship employed just over 17,000 workers. Of this number, 3600 

(twenty-one percent) were welders and 900 were women (one-quarter of the welding 

workforce and one-twentieth of the total workforce).92 

This steep rise in the absolute and relative numbers of women in the shipyards 

dismayed some male workers. In August 1942, midway through the steepest rise in the 

number of women at Richmond, one male worker wrote President Roosevelt to “call your 

attention to a very important subject, (women welders and burners that are working in 

shipyards.)” Though he did “not know who thought up the idea to have [women] brought 

in to the ship building industry,” the worker predicted that female workers would retard 

production, because “the human nature of a man… can not take it to see these women 

                                                                                                                                                 

91 See, for both basic information and specific statistics, Fore ‘n’ Aft, 6/2/44 (vol. 4, no. 22), 9 (quote); 
“Shipbuilding – ‘Women in Shipbuilding: A Graphic Portrayal of the First Six Months Experience,’” HJK 
papers, carton 289, folder 20 (Bancroft Library, University of California-Berkeley); and USMC Manpower 
Survey Board, “Richmond Shipyards,” May 1944, Maritime Commission records, entry 88, carton 437. 
The labor survey included data on all the shipyard crafts and on the overall labor force that, by 
extrapolation, show that welders numbered about 13,446 in late March 1944, or 16.6% of the total 
workforce of approximately 81,000, with 8,909 of that sum being male welders (10.9% of the total 
workforce and 66% of the welding workforce) and about 4500 being female welders (5.5% of the total 
workforce but 33% of the welding workforce). (Due to fragmentary data, this figure was based on, first, the 
total numbers and percentages of welders in the Richmond shipyards as of April 30, 1944 [welders were 
12,760 (16.6%) of the total workforce of 76,425; boilermakers, who would have done much welding, 
numbered 12,545 (16.4%) (see tables V & VI, page 30)], and, second, the total numbers and percentages of 
male welders on March 23, 1944 [welders were 8,909 (14.3%) and boilermakers were 13,162 (21%) of the 
total male workforce of 61,995 (table XIII, page 7)]. By subtracting the number of male welders from 
13,446 [16.6% of the total workforce in late March 1944 of approximately 81,000 (table I, page 2)], we 
arrive at a difference of 4556, the approximate number of female welders, 5% of the total workforce and 
33% of the total welding workforce [13,346, the sum of all male and all female welders]).  
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appear in Marin-er, 18 September 1943 (vol. 2, no. 6), 3. 
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coming to work in a shipyard” and because already “a lot of fellows… take more time all 

day long gaseing at these good looking ones than doing there own work,” a problem he 

claimed would “start a lot of family trouble.” In common with other critics of Kaiser’s 

labor-intensive production system, he blamed the influx of women on the allegedly 

spendthrift shipbuilding contracts, which encouraged management to hire unnecessary 

workers to obtain “that cost plus 10 per cent.”93 

New welders disagreed in word and deed. Though initial paychecks could be 

quite small, since the yards typically deducted from them the price of the welder’s 

leathers, boots, and helmet (Kaiser also took back the cost of the rail fare advanced by its 

nation-spanning recruiters to new hires), new welders were nonetheless pleased by their 

new wages and by their new status in the shipyard and, indeed, in the world. Beyond 

wages, though, new welders liked the opportunity to readily and concretely contribute to 

the war effort. After earning her ABS certification, Margaret Cathey went back to work 

in the Prefabrication Plant at Richmond, an innovative facility which furnished Shipyards 

Yard 1 and Yard 2 with a giant’s toybox full of subassemblies for Liberty and Victory 

ships: three-story deckhouses, prow and stern sections, and other units.94 “Prefab” 
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represented the culmination of Kaiser engineers’ dream to convert as much shipyard 

welding into simple down-hand welds, whether by using technical means like jigs and 

mechanical positioners to construct difficult bulkhead seams or by breaking conceptual 

limits and simply building a giant forepeak sections upside down. An important, 

influential, and largely successful attempt to put shipbuilding on a “mass production 

basis,” Prefab also led observers from Admiral Land and Henry Kaiser to historians of 

the Bay Area shipyards to conclude, erroneously, that Prefab represented the wartime 

transformation of shipbuilding into a mass production industry like car making – an idea 

apparently supported by the obvious, impressive assembly lines running through the 

cavernous building. 

Margaret Cathey’s overqualification exemplified the disorganization of work at 

Prefab: though certified as an ABS welder, her first job entailed nothing more complex 

than “tack” welding fitted-up joints into position. After six weeks of tacking, Cathey 

moved up to a production welding squad, where the differences between Prefab and a 

classic mass production workplace emerged even more sharply. Shortages of everything 

from steel shapes and plates to electrical leads (which welders stole from one other) and 

helpers prevented many welders from performing their jobs and forced Cathey’s new 

leaderman to track down leads and carry his female workers’ gear to their worksites 
                                                                                                                                                 

  

94 Fore ‘n’ Aft, 3 March 1944 (vol. 4, no. 9), 12-13. See also the film Ship Construction Progress, USMC 
Records, entry 38, reels 1 and 2. National Archives and Record Administration, College Park, Maryland. 
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(perhaps out of motives ulterior to simple assistance: after spending the war working 

together, Cathey married her leaderman in 1946). Cathey claims that Prefab workers had 

the privilege, unthinkable to assembly line workers at a car plant but reminiscent of 

craftsman prerogatives, to take breaks “whenever you had to go, or whenever you wanted 

to go” – a liberty she does not remember “anybody abusing.”95 Still more amazingly, 

given the stringently organized and hierarchical nature of work in mass production 

industry (and the long struggle between managers and foremen), Cathey’s leaderman had 

almost total discretion over his welder’s daily duties: he could assign them to a easy 

particular task or withdraw them from duty with a disliked shipfitter. 

In short, a welder like Cathey had no single, regular job to perform, either 

manually or with a special-purpose machine tool. Instead, she performed a wide variety 

of tasks, from down-hand welding on a workpiece in a jig to overhead welding in a fitted-

up deckhouse cabin – anathema to apostles of mass production like Frederick Taylor or 

Henry Ford who, for all their differences, shared a conception of a rigorously divided 

industrial labor process.96 But in Prefab and everywhere else in the yards, the paramount 

values were not regularity and repetition, but flexibility and learning. 
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This emphasis on human skill did not obviate the need for or importance of 

machine welding. Indeed, the use of “robot”-like welding machines like the “Unionmelt” 

increased over the course of the war, in parallel to the general refinement of preassembly 

techniques. A rolling frame with a big spool of flexible electrode on one side and a 

welding head below, a Unionmelt machine could “turn out that footage” more efficiently 

than even an especially adept manual welder. A small crew still had to prepare the plates 

for the machine and set up the machine itself, but since the extraordinarily high amperage 

and voltage levels created an exceptionally powerful arc, burners and shipfitters did not 

have to cut and fair the plates as precisely as a manually-welded seam. A single person 

could monitor and control a properly configured Unionmelt machine as it made between 

fifty and seventy feet per hour, well over the human averages of twenty to forty feet per 

hour. That speed was possible because a special silica-based flux powder, fed onto the 

seam from a top-mounted hopper, insulated the weld better than any conventional 

electrode coating, allowing both deep cutting by the arc and slow cooling of the weld. 97 

Since on balance Unionmelt welding demanded fewer manhours than manual welding, 

machine welding was substantially cheaper than manual welding. 

Despite all those advantages and the long affiliation of machine-based production 

with less-skilled workforces, Unionmelt welding remained a male domain through the 
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war. In early 1944, fifty-seven men and one woman ran thirteen Unionmelt machines 

across the three shifts at Kaiser Yard 3.98 The Marin-er ran a photograph of one female 

Unionmelt operator, but it seems unlikely that a substantial number of Marinship women 

worked with the machines.99 Similarly, the technical qualities of the Unionmelt machine 

prevented its extensive use throughout the yards. Though flexible enough to run on 

almost any flat plate, the machine could not easily perform vertical or overhead welds. 

On the one hand, this provided production engineers with an excellent reason to shift 

production away from the hulls, remodeling a complicated subassembly to allow for its 

inverted assembly in the shops, but it also guaranteed that wartime shipyards would 

require skilled welders to make vertical or overhead welds or even down-hand welds too 

short or tricky for the Unionmelt. 

 On the other hand, the limitations and possibilities of the Unionmelt presented 

shipyard tinkerers with a challenge. Any improvement to welding practice could 

dramatically affect the entire ship production process, cutting out hundreds of manhours 

per ship or simplifying a fabrication routine. Two superintendents at Kaiser Yard 3 

responded, for instance, by rigging a Unionmelt to make the tight circular welds needed 

to fix flanges to pipe. Though this saved five hundred manhours per hull, their awkward 

                                                 

 
98 Fore ‘n’ Aft, 24 March 1944 (vol. 4, no. 12), 5. 
 
99 Marin-er, 18 September 1943 (vol. 2, no. 6), 2. 
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contraption could work only in the pipe shop.100 Garrie Thompson, an assembly worker at 

Richmond Yard 2, invented a tool, the “jack-backer,” which allowed a single shipfitter to 

draw two plates together for welding. When used to fair two thick deck plates for 

machine welding, the device, akin to a cast-iron femur with a giant bolt down its axis, 

eliminated the 1,200 disposable “clips” that customarily held deck plates for welding, 

saving thousands of pounds of steel and cutting 5,000 manhours per ship. Not least 

because such a labor-saving device dovetailed well with the imperatives of automatic 

welding, Calship ordered “a load” of the jack-backers from Richmond and Marinship 

singled them as an especially useful innovation.101 A Georgia-based welding tools firm 

presented a similar device as an aid to efficiency and, like welding itself, a means to 

banish “out-moded methods and implements” from the shipyards.102 

Though a spur to shopfloor inventors, Unionmelt’s aura of precision and power 

hardly obtained everywhere. The Kaiser yards at Richmond and Portland, for instance, 

each sought official approval for their preferred methods of welding deck plates from 

welding experts in the Maritime Commission and the American Bureau of Shipping 
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(ABS), the most important American ship-classifying organization and a close partner 

and competitor of the commission. Without explicit approval, Richmond tended to use 

Unionmelt machines, whereas Portland inclined towards the manual techniques originally 

approved by the USMC and ABS, partly because automatic welding was “difficult… in 

the bad weather they have in Portland.” Still smarting from the Schenectady disaster at 

Swan Island, the commission’s Carl Flesher directed USMC inspectors at Richmond to 

merely assess the quality of completed welds, not to prescribe a technique for producing 

them, even though this narrower conception of inspectors’ authority accelerated the 

divergence of practices at different yards.103 This division of responsibility sharpened a 

month later, when Flesher argued with the ABS over the best way to fabricate the 

gunwale on T2 tankers. After the Schenectady accident, T2 yards like Swan Island and 

Marinship had substituted hand for automatic welding on the heavily-stressed gunwale 

seam, but the USMC and ABS could not agree on the proper type of hand weld. Carl 

Flesher unsuccessfully asked Admiral Vickery to adjudicate.104 

Flesher’s brief, inconclusive tilt with the ABS hardly disturbed his generally 

smooth relationship with bureau officials and surveyors, but it did recapitulate an earlier 
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conflict with a more obvious interloper, the Lincoln Electric Company (LEC), one of the 

country’s largest welding equipment manufacturers, a pioneer in the extension of welding 

to new industries like shipbuilding, and, during the summer of 1943, the Maritime 

Commission’s official consultant on welding practice. That April, Admiral Vickery, 

training czar Jack Wolff, commission welding engineer James Wilson, and James 

Lincoln, LEC’s long-time owner and prime mover, agreed to dispatch several company 

engineers to commission shipyards. The consultants, in conjunction with shipyard 

training and production departments, would “determine… the weaknesses of [the 

commission’s] welding program and… propose specific improvements,” adapting the 

firm’s usual instructions to the special needs of shipbuilders and paying particular 

attention to the efficient use of trainees.105 (Vickery preferred that LEC personnel perform 

the inspections because of the company’s status “as the leading authority on welding in 

this country,” but probably also to distance himself and his technical staff from any 

subsequent conflicts.106) According to Wolff, Lincoln brashly predicted that 

standardization of methods “can be agreed upon and initiated in all yards to the end that 

production will be greatly increased” and startlingly proposed “the almost total 
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substitution of production welding for tacking,” which would eliminate (or allow the 

promotion of) the thousands of less-skilled or trainee welders who made the short, 

temporary “tack” welds that held fitted-up plates together.107 

The LEC consultants moved fast. In July 1943, Vickery officially heralded their 

presence and asked his regional staffs to ensure that the shipyards cooperated with LEC 

personnel “to the fullest extent,” beginning with the installation of voltmeters and 

ammeters on all welding machines, a measure Lincoln deemed “essential to… proper 

training of welding operators.”108 Less than a month later, Lincoln reported to Vickery 

that many shipyards consistently failed “in getting the materials to the point where it is to 

be welded, and getting it away to the point of erection after the welding had been 

completed.” Vickery ordered his regional directors and shipyard managers “to do 

everything possible to speed the removal of material to the platens [skids] and from there 

to the ways.”109 

The majestic vagueness of Vickery’s direction indicated both the predominance of 

welding over other aspects of ship production and the imminent possibility of conflict 
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between LEC and regional commission officials like Flesher, who put LEC’s 

recommendations below almost every other aspect of ship production. Writing to 

Vickery, Flesher contended that “better loft work, more accurate layout and burning in 

the plate shop, more accurate slab work and subassembly work and finally better 

shipfitting on the ways” would all lay the groundwork for improved welding, while not 

even technically excellent welding could compensate for incompetent lofting or fitting. 

Flesher complained that “Lincoln’s recommendations to date approach the theoretical and 

assume the proper type of a joint before welding starts.” Instead of allowing Lincoln to 

dictate a best practice model for shipyard welding, Flesher advocated allowing – or 

rather, continuing to allow – welding superintendents “leeway in their own judgment” to 

adapt to particular local conditions. Else, Flesher warned, “the quality of our welds may 

actually become worse in an attempt to make them better.”110 

Flesher had good reason for alarm. A few months before, W.C. Peet, the West 

Coast director of the War Shipping Administration, had complained that remedial 

welding on incomplete Liberties from the Richmond yards kept the WSA and its 

contractors from loading the vessels, for an errant spark might well ignite ammunition or 

other flammable cargo.111 Peet followed on an earlier remonstration from E.Z. Humphrey, 
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the commission’s principal hull inspector for the booming West Coast yards and one of 

Flesher’s most important subordinates, who had harshly criticized the declining quality of 

welding at Richmond Yard 1. Humphrey reported that since “welding cannot be 

accomplished where water is present,” such as the open-air skids or topside on the 

shipways, supervisors had put too many welders on work inside the hulls, essentially 

performing more work on the ships than the structures could bear and creating conditions 

that demanded slow and costly repairs. Humphrey worried that American Bureau of 

Shipping inspectors would deny the mandatory “Seaworthy Certificate” to shoddy 

Richmond-built ships. Humphrey also blamed the slipping quality of welding on the 

continued flight of “the most outstanding shipbuilders” to other yards (including Kaiser’s 

own), the burden of outfitting Yard 4’s landing craft at Yard 1, and the yard’s curious 

acceptance of “the poorest and most unfinished” subassemblies from Prefab after 

managers at Yard 2 refused them. Less pessimistically, Humphrey found that supervisors 

at Yard 1 eagerly cooperated with him and had begun work on another hull in “strict 

compliance with all requirements.”112 
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Humphrey’s comments on the overcrowded hulls alluded to one of the most 

stubborn technical problems to plague shipbuilding at Kaiser-Richmond and Marinship: 

“locked-in stresses.” According to a memorandum prepared for Admiral Land – a 

memorandum whose very existence indicated the magnitude of the problem – several 

different production flaws and errors could restrict the normal three-dimensional flow of 

steel as the energy of the welding arc heated it up (or many arcs acted on big ship plates 

and giant subassemblies): using defective steel, making overly rigid plate unions, 

weakening beams and plates with notches, over-relying on machine welding, and, most 

commonly, improper welding.113 The stresses thus “locked in” made a welded ship, 

already “more rigid than an all-riveted ship structure,” untenably brittle.114 This inverted 

welding’s great strength, the ability to transform 350,000 separate pieces of steel into a 

single unit strong enough, Admiral Vickery agreed, to “withstand torpedoes and bombs,” 

(and formulated as a trick question-and-answer in the Marin-er: “How many pieces of 

steel are there in the hull of a tanker?… One”).115 
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If locked-in stress did not emerge in the yard in warped plates or badly-faired 

subassemblies – the symptoms diagnosed by inspector Humphrey – it could emerge at 

sea. Common, mostly unavoidable operating conditions from “heavy vibrations and 

sudden impacts” (created in the course of running engines hard, by accidentally dropping 

cargo into the hold, or by letting a ship bang against a dock) to “wide variations in 

temperature” (like those encountered on the convoy run to northerly Soviet ports) could 

create giant fissures in deck and shell plates or lead to catastrophes like the shocking 

failure of the tanker Schenectady.116 The first T2 built at Swan Island, the ship suddenly 

cracked in half amidships while moored at the outfitting dock. Soon thereafter, another 

tanker, the Esso Manhattan, cracked near New York harbor. On top of those prominent 

mishaps, half-substantiated reports of Liberty ships cracking up on the open ocean began 

rolling in. 

Predictably, a chorus of critics began attacking the commission and its 

contractors, especially the neophyte Kaiser, for building shoddy ships and for overusing a 

radical new technique. Admiral Land led the counterattack. In a letter to Hugh Fulton, 

chief counsel of Special Committee Investigating National Defense Program (better 

known as the “Truman Committee” after its chairman, Missouri Senator Harry S 
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Truman), Land marshaled statistics and logic to argue that the commission’s mostly-

welded ships were not hazardous, much less (temporarily) floating deathtraps. Of the 

2,246 merchant ships built through 1943 only 74 had suffered “failures” like hull cracks, 

three percent of the total output.117 Up to December 1943, the fifty-nine Liberty failures 

had caused only 167 major and minor casualties, hardly the epidemic of watery doom of 

which critics warned.118 

Countering critics’ worried claims that new yards like Kaiser-Richmond and 

Marinship built shoddy ships, Land cited evidence showing that both old and new 

shipbuilders in fact built sturdy ones. America’s biggest prewar shipbuilder, Bethlehem 

Steel, claimed the lowest failure rate, three-quarters of one percent of the 270 Liberty 

ships constructed through December 1943 at the new Fairfield shipyard. Kaiser-

Richmond, the best-known new facility, had a very low failure rate: just 1.34% of 372 

ships. On the other hand, the output of two of the big new yards had comparatively high 

failure rates: 4.36% of the 275 Liberties built at Calship (a Bechtel yard) and 5.95% of 

                                                 

 
117 Number of failures, total production, and failure rates for the major types: four of 155 T2 tankers 
(2.58%), 7 of 301 “C” type ships (2.32%), 59 of 1,776 Liberty ships (3.32%). E.S. Land to Hugh Fulton 
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the 319 Liberties built at Oregonship (a Kaiser yard, and the institutional parent to Swan 

Island).119 This mixed evidence hardly supported the claim that badly-welded Liberties 

were hazards to their crews. 

 A consummate infighter, Land also prepared a memorandum for use in the 

incipient inter-bureaucracy war over ship failure and incompetent war production. To 

counter the claim that improper welding left plates and assemblies with “locked-in” 

stresses, Land asserted that the Maritime Commission could not “determine accurately 

either quantitatively or qualitatively the stresses which remain in welded structures” but 

that it had nonetheless taken steps to minimize locked-in stresses on Liberties, 

simultaneously casting doubt on the existence of “locked-in stresses” and taking positive 

steps to remedy them.120 Land contended that too many ignorant critics had already made 

too much of locked-in stresses and ship failure: “there has been no loss of life 

whatsoever” due to structural failures of commission-built ships except for ten men gone 

missing in a lifeboat. As the Janus in charge of both the Maritime Commission and the 

War Shipping Administration, which oversaw American cargo shipping operations, Land 
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said that harbor collisions cost the Allies more cargo tonnage than either submarine 

attacks or catastrophic welding-related structural failures. “Improper loading” led to “a 

large majority” of actual failures as misallocated cargo unbearably stressed the hulls of 

“light” (empty) ships. Only a tiny fraction all structural failures damaged the ship 

irreparably: “over 90%” of “failed” ships underwent repair and returned to full service in 

the war fleets. Last, and most brilliantly, Land pointed out that more than thirteen percent 

of all B-17 Flying Fortress heavy bombers had failed, a rate far higher and, presumably, 

deadlier than any of the major Maritime Commission vessel class.121 

Still, Land also recognized the need to find and apply “cures” for lock-in. First, 

welders and supervisors could avoid rigid welds at important intersections (instead, 

riveting those joints), select the best steel for the most important structures, and proscribe 

machine welding of critical joints. Second, small, flat areas could be heat-treated in 

furnaces or with hand torches to release locked-in stresses.122 Third, in big structures like 

shell plate subassemblies, which were too large for heat-treatment, workers and 

supervisors had to avoid, not merely remedy, locked-in stresses by observing engineers’ 
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new plans for proper welding sequences.123 Draftsmen, engineers, shipfitters, and welders 

collaborated to develop new techniques to obtain more reliable welds from automatic 

welding machines.124 In brief, welding teams sought to work symmetrically from opposite 

sides of a subassembly, allowing stresses to balance each other by flowing towards the 

unwelded middle, and especially to leave one side of every plate unconstrained by a 

welded seam until the last possible moment. Trainee welders learned to cleave to these 

principles, supervisors to use the best welders on the most critical seams and closely 

monitor their crews, inspectors to carefully check every seam. 

As the Marin-er summarized, “all crafts” had to “cooperate to maintain proper 

welding sequence,” a demand which separated welders from their peers by 

simultaneously locating their labor at the heart of the shipbuilding process and pointing 

out its fragility.125 No welder could save a badly set-up subassembly, but any welder 

could ruin one and a team of inept welders could damage the entire ship. Not 

incidentally, Marinship almost certainly drew this point from the Maritime Commission’s 

recently-issued official statement on welding, a pamphlet whose lengthy title indicated 
                                                 

 
123 Emory Land, “Memorandum for Conference on Welding,” 23 February 1943, 2. ESL papers, carton 20, 
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the primacy of those responsible for guiding and inspecting those who actually did the 

welding: “Welding Instructions for use by Welding Supervisors, Leadermen, Etc., of All 

Crafts Concerned with Shipyard Welding.” 126 

Inspecting welds could be accomplished in two ways. “Destructive” methods 

required dismantling a workpiece to scrutinize weld quality or stress-testing it to the point 

of failure. Though effective, destructive inspection proved impractical in the wartime 

shipyards: the time, energy, money, and materials invested in a multi-ton subassembly, 

not to mention its sheer size, militated against wrecking it. Thus, wartime shipbuilders 

preferred “nondestructive” inspection methods using the eye, the infinitely flexible and 

ubiquitous instrument. Visual scans of every inch of seam by the production welder, a 

supervisor, and inspectors usually sufficed for welds that were obvious, easily repaired, 

or not critical to the vessel’s integrity, such as floor or bulkhead seams. For especially 

crucial welds, such as pipes and major structural joints, radiography was used as well. X-

rays could show a weld’s inner structure weld – tiny bubbles, missed spots, even foreign 

objects like the used-up rods with which some welders “slugged” a seam (risking 

incarceration as saboteurs, a punishment incurred by two welders at Bethlehem-Fairfield 

shipyard near Baltimore) – better than eyes and without destroying the workpiece. Since 
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expensive equipment like radiographic inspection machines was hardly an item a wartime 

shipbuilder wanted to acquire (or could, given the Maritime Commission’s 

tightfistedness), Marinship and Kaiser-Richmond hired subcontractors to perform x-ray 

inspection.127 

If the relatively unregimented nature of work in shops like Richmond Prefab, 

Flesher’s call for supervisory discretion, and Land’s admission that locked-in stresses 

largely eluded commission control all help substantiate the claim, made by a government 

observer of the shipyards, that “shipbuilding is not the continuous kind of work one finds 

on the production line,” the statement is proven by the excruciatingly tough and slippery 

work “on the hulls,” the partially completed vessels that rested in the waterfront 

shipways.128 By the time subassemblies reached the ways for erection on the building 

hulls, they become so big and complex that the only welding left was both critical to the 
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ship’s structural integrity and difficult to perform. Welding on the ways demanded a great 

deal of vertical and overhead work in brutal heat and chilling fog, while standing on 

unforgiving steel decks and perched on rickety wooden staging. The warren of hull 

spaces also escaped supervisory control – criminally, according to a disgruntled worker 

who alleged that Richmond welders spent most of a workday hiding beneath a building 

hull.129 

Welding on the ways and other outdoor locations posed another, equally 

intractable danger: Bay Area civil defense authorities worried that the bright and 

unpredictable flashes of light created by welders would mark Kaiser-Richmond and 

Marinship, and the communities around them, for Japanese attack by air or sea. An 

especially sharp terror during the first few months after Pearl Harbor, it later faded into a 

simple technical violation of blackout rules. Even so, no good remedy existed. In early 

1943, Richmond shipyard officials found that only eliminating welding would eliminate 

all skyward flashes. Even minimizing flashes from outdoor welding would require $11 

million to build hundreds of flash-proof booths for every welder – and which would 

waste a quarter of all productive manhours.130 In the end, welding was never seriously 

affected by air raid regulations. 
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Because of these problems and the converse advantages of welding in more 

readily controlled shops like prefab plants at Richmond and Marinship, production 

engineers tried hard to reduce the need for welding aboard the cramped ships. In late 

1942 about two thirds of Marinship’s welding machines were assigned to the ways and 

half of all welding work occurred there, staggeringly large quantities for a yard so 

intimately tied to leading Liberty shipbuilders like Calship and Kaiser-Richmond.131 

According to the assistant to the general manager at Marinship, “the inexperienced help 

we have in the yard [required] more machines… than if we had experienced welders.”132 

Marinship might have been excused for concentrating its welding machines on the ways, 

since the yard had in April 1942 spent almost $200,000 in commission funds to buy four 

hundred welding generators and two automatic welding machines – an outlay larger than 

almost every other cost during Marinship’s first year.133 To manager’s chagrin, the 
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manufacturer – Lincoln Electric – diverted much of that order to another Bay Area 

shipyard, forcing managers at Sausalito to rent machines and plead with the War 

Production Board officials to lean on the manufacturer for thirty-two crucial units.134 

More shortfalls occurred later in 1942, when Marinship officials estimated that the shift 

to bigger, intensively welded T2 tankers would require about a quarter-million dollars of 

new production equipment, including 250 more manual and several more automatic 

welding machines. Marinship ended up ordering just a hundred manual machines, 

bringing the yard total up to about a thousand.135 

Trying to get a return on such sizable investments led Marinship’s chief 

executive, Ken Bechtel, to testily ask the commission in late 1942 as to “which comes 

first, speed of production or efficiency?… We have assumed that speedy production was 

                                                                                                                                                 

Revell to W.A. Bechtel Co., 21 March 1942). All documents in RG 178, entry 83, carton 856, before “QM 
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of primary importance. Are we correct in assuming that this is still the case?”136 The 

commission responded by dispatching an efficiency expert to the yard, of whose visit a 

manager told Bechtel, “we [will be] interested in anything the Maritime Commission 

[wants] us to be interested in.”137  

 Consultants like this one and, later, the Lincoln Electric welding experts whom 

Carl Flesher found so objectionable probably did help Marinship managers and engineers 

accelerate the movement of welding up the production stream from the ways into the 

shops and onto the skids, if both incompletely and complicatedly. Well into 1944, 

welders still constituted most of Marinship’s 3800-worker “Assembly Section,” seventy 

percent of whom performed assembly and erection work on the shipways (the rest ran 

pipes, installed machinery, and performed various construction duties). An elite “10-day 

flying squad” of welders and other skilled workers rotated through the six shipways, 

laying keels and doing basic fitting and erection, then stepped aside to allow one of five 

assembly squads to erect 5,000 tons of steel, a task which burned up 41 tons of welding 

rod in laying almost 21 miles of welded seams.138 
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The one-to-one ratio between assembly squads and shipways eased some of the 

burden of adhering to subassembly welding sequences and hull construction schedules by 

putting enough welders on the clock to handle normal duties. Dividing work by shift also 

helped. “Day and swing take the lead in shipwright, flanging, and shipfitting work. On 

the graveyard the welders take over almost 100 per cent, so that they can work 

uninterruptedly with no other crafts to get in the way.”139 This division of labor, however, 

could collapse: a fitted subassembly might have to wait for hours before welders could 

work on it. To solve that problem, Marinship managers assigned half of a sixty-strong 

unit of “welding ‘assault troops’” to the day shift, specifically to attack production 

delays, eliminating lost manhours and keeping production on schedule.140 Supervisors 

also emphasized and “teamwork, especially between the hull men [i.e., welders], 

pipefitters, and machinists,” facilitated at Marinship by “inter-departmental meetings of 

supervisors, where all beefs are quickly laid to rest.”141 

Across the bay, Fore ‘n’ Aft bragged about the notable quiet on the shipway 

holding Richmond’s first Victory ship, the Australia Victory: excellent welding by the 

“Victory builders” had obviated the usual need for chippers to cut out bad welds with 
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their noisy pneumatic tools.142 The accomplishment stood out even more sharply because 

shifting from the Liberty to the Victory ship forced welders to learn demanding new 

techniques, such as making regularly spaced “intermittent” welds at the intersection of 

Victory ship decks and the rib-like frames inside the shell, not the single continuous weld 

used on Liberties. A means to both avoid locked-in stresses and speed construction, the 

intermittent welds still had to bear the weight of the deck and thus, as Fore ‘n’ Aft said, 

put a premium on extraordinarily precise welding – which begs the question of whether 

sloppy welding was permitted (or required!) on the Liberties.143 The answer is probably 

neither, but in building hundreds of Liberties over twenty-odd months, Richmond 

workers had certainly cut corners and pushed the limits of allowable welding – a trend 

reversed, if only temporarily, with the advent of the Victory ship. 

Nearby, Lucille Preston had asked for and received an assignment to the 

graveyard shift on the outfitting docks, the very last link of the production chain. Preston 

wanted to work at night so that she could spend her days at home with her children, but 

working graveyard on the docks meant that she, like her counterparts on the shipways, 

would work outdoors or in dank hulls though long nights on San Francisco Bay.144 
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Despite the difficulty and hazard of arc welding in wet conditions like those of foggy San 

Francisco Bay, Preston’s ABS-certified welding prowess put her in high demand with 

shipfitters, who often placed special requests for her with her leaderman. Though no 

regulation demanded it, these fitters often carried her heavy welding leads to the spots 

deep within the ship where she performed whatever welding they needed and put up with 

their teasing claims that “her” ships would sink. Preston remarked later, “We had a lot of 

fun, and I really enjoyed it.”145 

 

The Image of Welding 

This statement, curious on its face, aligns obliquely with the beautifully 

ambiguous term “Victory builders,” used in Fore ‘n’ Aft to refer to the welders 

constructing Richmond’s new Victory ships. Both suggest how welding stood in for 

much larger concerns – for personal pleasure and craft pride in the Preston comment, for 

an affinity between war workers and their products, both tangible (Victory ships) and as-

yet intangible (triumph over the Axis) in the Fore ‘n’ Aft appellation. The comments also 

suggest how American war workers balanced the two contradictory impulses operating 

on the home front: the struggle to reestablish some sense of “normalcy” after the 

cataclysm of the Great Depression and the urge to orient life towards the cataclysm of 
                                                 

 
145 Preston oral history, 30. 
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World War II. Here, welding offered an embarrassment of riches: high pay (relative both 

to other war work and to depression-era opportunities), the reasonable expectation of 

continued work (at least through the end of shipbuilding’s war boom and possibly longer 

in another industry), an open invitation to acquire ever more challenging skills, a clear 

vision of how the work contributed to the war, and a thrillingly combat-like aura of risk 

and hazard. 

Looking at these aspects of welding sheds light on a central problem in industrial 

history: worker motivation. Not altogether incorrectly, scholars generally rank the need to 

earn money ahead of other factors in assessing why workers toil. Certainly, the wage 

exerts enormous power over workers in capitalist economies, where it has a preeminent 

power to distinguish one occupation from another and, partly by extension, to assign 

particular values to them. But, as scholars like Michael Burawoy point out, workers work 

for reasons besides earning money: prestige, pride in craft, fun, love, contrarianism, and 

of course in the wartime context, a desire to contribute to the effort to defeat the Axis. 

When a variety of work options exists, as in wide swaths of the American economy 

during World War II and afterwards, these non-pecuniary factors assume more 

importance, channeling workers towards particular jobs and vesting those jobs with 

peculiar significance. In fact, one major theme of American history during and after 

World War II may well be the long-term decline of the unquestioned import of the wage 
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in shaping decisions about work and impelling men and women to work hard. With so 

many jobs providing better-than-subsistence wages, Americans had the rare, possibly 

temporary privilege of choosing work based on formerly secondary considerations like 

pleasure, whim, or geography. 

Riveting is probably the most famous example of a trade that assumed a near-

mythic status as the female war occupation par excellence. Far more than either an 

indispensable technique for producing aircraft and other materiel or even a complicated 

occupation, riveting provided the country with “Rosie the Riveter,” a preeminent emblem 

of women war workers, potent symbol of the broad base of the American war effort, and 

enduring totem for postwar feminists. “Rosie” also served as a useful recruiting tool for 

real-life Rosies and, once women were on the job, a means to motivate them by providing 

a model for women’s war work. Though so pithy a symbol never summed up welding for 

its practitioners and the public, the paramount shipyard trade nonetheless offered a 

similarly powerful set of ways and means to motivate workers for the challenges of war 

production. 

Pay helped draw workers to shipyards once the Maritime Commission had 

carefully constructed a wage scale high enough to attract workers to the western 

shipbuilding industry but standard across every yard in the region and thus an 

impediment to interyard competition for scarce labor. The Maritime Commission 
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formally announced its interest in wage issues in February 1941 by bringing federal 

officials, shipyard executives, and union leaders together in the West Coast Shipbuilding 

Stabilization Zone Conference. To simplify matters, conferees agreed to refuse to 

consider union-related issues such as jurisdictional disputes between old craft unions and 

new industrial ones, but they still took almost two months to devise the Pacific Coast 

Master Agreement, which became the model for similar agreements in the other three 

Maritime Commission districts (though in each, the wage scale was lower than the 

Pacific Coast’s).146 At its core, the agreement set rigid wages across four classifications – 

unskilled laborer, helper, journeyman, and leaderman – and the three shifts. Day-shift 

trainees earned $1.05 per hour; their peers on graveyard, $1.208 per hour. At the common 

journeyman classification, a welder could earn from $1.20 per hour on the day shift to 

$1.38 on graveyard. These hourly rates translated into $62.40 and $71.76 over a 52 hour 

workweek (forty-eight hours of straight time and some overtime); over a month of work, 

$270 and $310.50. Over a fifty-week year of work in the shipyards, the $3,120 earned by 

a day-shift journeyman welder roughly doubled the per-capita income in California 

during the war.147 

                                                 

 
146 On the shipbuilding stabilization agreement which ruled the West Coast shipyards, see Lane, 276-282. 
On its effects at Marinship, see Wollenberg, 52. 
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News of these high wages circulated through the country via word of mouth and 

Kaiser’s and Marinship’s aggressive recruiters. Ira Dale Mays made the trek from Iowa to 

Richmond purely, as he put it, “for the money.”148 Black welders found the wages paid in 

the Bay Area yards especially attractive, for they exceeded most other options and 

reached across lines of race and gender. Ella Johnson started welding at Marinship for 

about $1.20 per hour, a sum she needed a week to earn as a domestic in Shreveport, 

Louisiana.149 Welding wages were proof of a black worker-citizen’s right and ability to 

contribute to the war effort. According to Lucille Preston, her certified welder wages 

made her instantly equal to everyone around her.150 

By the time the war economy hit its stride in 1943, many other industries and 

crafts offered wages at least comparable to those available to welders. Every craft in the 

shipyards, for instance, operated under precisely the same wage scale as welding – even 

                                                                                                                                                 

147 “Serve Your Country and Yourself: Help Build War-Winning Ships at Richmond, California” 
(Richmond, California: Richmond Shipyards Central Employment Office, n.d [1943?]), 5 (shipyard wage 
data). HJK papers, carton 288, folder 3 (“Shipbuilding – Richmond – Recruiting Pamphlet”). 
Per-capita annual income for California for the shipbuilding boom years: 
1939 1940 1941 1942 1943 1944 1945  
$781 $844 $1,013 $1,286 $1,549 $1,583 $1,583 
The Bureau of Economic Analysis, Regional Accounts Data, Annual State Personal Income. U.S. 
Department of Commerce, http://www.bea.doc.gov/bea/regional/spi/ (accessed November 29, 2001). 
 
148 Mays oral history, 41 (quote), 42-43, 53. 
 
149 Oral histories following Tanker documentary. 
 
150 Preston oral history, 26-27. 
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riveting. But welding’s centrality to ship production meant that recruiters and managers 

had to distinguish the craft from others and elevate it over them, tasks they accomplished 

by spotlighting a less tangible but highly attractive aspect of welding: the elaborate 

analogies of welding and combat and welders home-front soldier. If training and wages 

helped make people into welders, the combat metaphor helped keep them in the trade. 

The loose combat metaphor did more to assure welding’s place in the shipyards 

than formal attempts to create and improve welders, through both grew, ironically, out of 

the same soil. The same actors – federal mobilization agencies, shipyard managers, labor 

unions – whose competition diminished welder training programs, on-the-job 

supervision, and other practice-oriented aspects of welding helped fashion the metaphor 

of welders as home-front soldiers and the wider vision of war work as analog to military 

duty. The gulf between training welders and equating them with soldiers was as wide as 

the gulf between building institutions and fabricating images. Nonetheless, that image 

furnished welders with a way to talk about their craft and motivated them to work hard at 

an extraordinarily difficult and hazardous job. 

The combat metaphor rested on a consensual interpretation of several interrelated 

and undeniably real aspects of welding practice. The most obvious of these attributes was 

the close affinity between the visual appearances of welders and soldiers, a point heavily 

emphasized by participants in and observers of shipbuilding, makes clear that what 
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welding looked like was as important as what welding did. This appearance started with 

the uniform that distinguished welders from other workers but made every welder look 

the same – an elite unit within an industrial army.151 Underneath that uniform, welders 

typically wore ubiquitous workclothes: thick flameproofed shirt and pants, thick socks, 

and heavy protective boots. The latter two not only protected the feet from the 

innumerable, literally crushing dangers of the shipyards, but helped absorb some of the 

brutal strain of standing on concrete floors or steel decks for hours every day. Male 

welders typically wore reversed caps (often baseball hats with shallow domes and short 

bills) on their heads; females, scarves or kerchiefs wrapped to prevent loose strands of 

hair from getting caught in machinery or catching fire. Yard magazines, posters, and 

supervisors all exhorted women to cover their hair, even going to far as to run illustrated, 

full-page articles which showed the proper technique for donning a headscarf which 

promised “efficient charm on the job, undiminished allure after hours.”152 

Over these items, welders wore distinctive “leathers,” an outfit comprised of fire-

resistant gloves or gauntlets, pants, and a high-necked jacket (sometimes as much as a 

coverall or as little as an apron) in a drably utilitarian hue. The thick, stiff leathers were 

                                                 

 
151 Much of the following discussion of clothing is drawn from Daniel S. Ring to “All U.S. Navy-U.S. 
Maritime Commission Shipbuilding Contractors,” 15 February 1943, pp. 1-4. USMC records, entry 95B, 
carton 531, “Bulletins!!!” folder. 
 
152 Marin-er, 24 July 1943 (vol. 2, no. 2), 1. 
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undeniably encumbering – the gloves especially impeded precise manual control of the 

stinger and the arc – and often suffocatingly hot, especially on sun-baked decks. But the 

leathers and the welder’s trademark item, a heavy facemask or hood, also deflected errant 

sparks and spatters of molten steel. A round-cornered box open at the back and bottom 

and studded, ironically, with tiny rivets along the seams, the hood shielded a welder’s 

face and neck but permitted a view of the arc through a rectangular window of tinted 

glass.153 Neophytes lowered their hoods by hand, but experienced welders flipped theirs 

down with a snap of the neck just as they struck the arc. 

This distinctive uniform allowed ready use of welders as symbols of industrial 

might in wartime posters. A War Production Board poster bearing the block-letter legend 

“Free labor will win” featured a stern-looking, even knightly white male welder in front 

of a giant version of the U.S. flag. With his electrical lead coiled over one shoulder, his 

left hand cinching a massively gloved right fist, and his facemask flipped up, the image 

suggested a knightly antecedent for the wartime welder and implied that a hard shift’s 

work of producing for the war was no further away than the out-of-frame welder 

generator to which the lead ran.154 A less martial Army poster showed three attractive 

                                                 

 
153 The cover of the Marin-er’s “Welding Issue” featured a photograph taken through the viewport of a 
hood, showing little more than the business end of a stinger, an arcing electrode, and the workpiece. Marin-
er, 18 September 1943 (vol. 2, no. 6), 1. 
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white women: a young blonde typist, a middle-aged factory operative wearing a blue 

coverall, and, in the frame’s visual and emotional center, a welder wearing a rumpled 

plaid shirt, holding her stinger, and gazing resolutely into the middle distance. 

The facemask and stinger could make a welder seem as akin to a soldier as any 

worker on the production front. A poster put out by the Treasury Department drew 

tighter, though still metaphorical, connections between welding and warfare by equating 

the stinger with a firearm, albeit aimed not at enemy troops or, more plausibly, at 

fabricated steel, but at the goal of tithing for the war effort.155 Bluntly commanding the 

viewer to “Buy War Bonds,” the poster pictured a shadowy welder – clearly male despite 

his hood – aiming a stinger like a pistol at the center of a target reading “Everybody 

Every Payday: 10%” – the percentage of a paycheck that public and private propaganda 

held up as the mount each worker should devote to war bonds. 

The shipyard magazines at both Richmond and Sausalito fused welding 

generically with the war, as in a comment by the first female welder at Marinship that her 

work helped “fight the Axis so that her two boys won’t have to.”156 But the Marin-er 
                                                                                                                                                 

154 “Free Labor Will Win’ [poster], War Production Board, 1942. [Online version: “World War II Posters,” 
Government Publications and Maps Department, Northwestern University Library, 14 November 2001, 
<http://www.library.nwu.edu/govpub/collections/wwii-posters/img/ww0207-41.jpg>.] 
 
155 “Aim to Win: Buy War Bonds” [poster], U.S. Treasury Department, 1942. [Online version: “World War 
II Posters,” Government Publications and Maps Department, Northwestern University Library, 14 
November 2001, <http://www.library.nwu.edu/govpub/collections/wwii-posters/img/ww1645-20.jpg>.] 
 
156 The Marin-er , 1 August 1942 (vol. 1, no. 2), 4. 
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pushed the idea of the fighting welder verbally and visually further than its counterpart 

publication at Richmond. One article benignly called a team of crack workers “welding 

‘assault troops,’” and valorized six new “flying squadrons” of troubleshooting welders by 

describing their minuteman-like ability at “a moment’s notice… to take their stingers and 

hoods anywhere in the yard, and meet the enemy – Production Delay.”157 

Perhaps to exemplify its claim that “stingers will stymie the Axis,” the Marin-er 

ran a cartoonishly macabre drawing of a welder using “every spark of their stinger” and 

the electrical lead to lynch “the evil Hitler and Tojo and the forces of war” (Mussolini’s 

corpse lay crumpled below).158 

                                                 

 
157 Marin-er, 18 September 1943 (vol. 2, no. 6), 11. 
 

  

158 Marin-er, 18 September 1943 (vol. 2, no. 6), 3. Thanks to the Sausalito Historical Society for 
permission to reproduce this image. 



303 303 

  

Figure 2: Welding as Combat 
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The power of this image resided not so much in wishfully imagining the violent deaths of 

enemy leaders, a common enough desire, but in making explicit the usually latent (but 

always real) ties between, first, shipbuilding and the destruction of the Axis nations and 

welding and, second, welding and a democratic war effort. The electrical cable became a 

hangman’s rope wielded by an welder-killer whose identity was disguised by the helmet-

turned-executioner’s hood. This anonymity invited the reader to imagine that the killing 

welder as anyone from a neophyte African-American to a the draftsman promoted to 

“special assignments in welding” or even the German refugee who gave up “great 

wealth” for freedom in the U.S. and now exacted some revenge, seam by seam.159 

Apart from the affinity between welders’ garb and soldiers’ uniforms and more-

and-less imaginative renderings of the welder’s place in the war effort, the actual work of 

welding resembled warfare, even if the “enemy” was unfabricated steel, not “Japinazi” 

troops. The stinger and the flaring, crackling arc looked like a fantastic weapon, a cousin 

of science-fiction writers’ death ray that was “almost as hot as the sun!” but nonetheless 

“completely safe, when reasonable safeguards are used.”160 Richmond welders, more to 

the military point, gripped “their stingers like grim death,” a phrase perhaps lifted from a 

                                                 

 
159 Marin-er, 18 September 1943 (vol. 2, no. 6), 2. 
 
160 Marin-er, 18 September 1943 (vol. 2, no. 6), 3. 

  



305 

war-correspondent’s dispatch from Guadalcanal or Monte Cassino.161 A more rhapsodic 

description of the welder’s power came from a more bizarre source, the “diary” written 

by Augusta Clawson, a female agent dispatched by the federal Office of Education into 

Kaiser’s Pacific Northwest yards in 1943 and published as a mass-market paperback. 

Clawson frequently commented on her “love [of] the smell of hot metal, the frying hiss of 

the rod, the satisfaction of laying a smooth weld,” suggesting the importance of bodily 

impressions which linked with combat.162 

 

The Dangers of Welding 

 Beyond the metaphorical ties of tools and equipment, welding bore actual 

relationship to combat insofar as it involved physical effort and hazards which both put 

practitioners in danger and provided them with a thrilling sense of accomplishment. 

Clawson, for instance, stressed equally the aches and pains she incurred as a welder and 

her eager acceptance of “the challenge to nerves and muscles that a nasty climb 

involves.”163 Welding could be quite hazardous, especially for women who had to wear 

clothing and wield tools designed for male bodies.164 

                                                 

 
161 Fore ‘n’ Aft, 3 March 1944 (vol. 4, no. 9), 4. 
 
162 Clawson, 177. For similar sentiments about other aspects of welding work, see 73, 89-91, 131, 157. 
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By converting the welding’s dangerous vices into laudable virtues, welders 

capitalized on the often bad conditions under which they (and other production workers) 

labored. Some of these conditions were structural and largely unchangeable, like the 

unavoidable choice to locate most welding activity outdoors on the skids or hulls. Besides 

the heat and chill that bore heavily on all workers, precipitation or ambient moisture 

made it easy for welders to incur many small but painful electrical shocks from their lead 

or arc, and not even Henry Kaiser could stop the rain.165 

Other hazards of welding could have been but were not remedied. Many 

production men, from commission planners to shipyard managers, saw health and safety 

considerations as impediments to welding. A USMC health and safety official cautioned 

his envoy to the American Welding Society that “the technical men… [were] very much 

inclined to dismiss the idea [of improved health and safety] without giving it much 

thought.”166 At the institutional level, the Maritime Commission laid the groundwork for 

                                                                                                                                                 

163 Augusta Clawson, the federal “shipyard spy,” put it after her stint welding, “I love the smell of hot 
metal, the frying hiss of the rod, the satisfaction of laying a smooth weld, the challenge to nerves and 
muscles that a nasty climb involves.” Clawson, 177. See also 73, 89-91, 131, 157. 
 
164 For an overview of shipyard injuries, see “Work Injuries to Women in Shipyards, 1942-1944,” USMC 
records, entry 95C, carton 535, “W” folder (reprint of March 1945 Monthly Labor Review). 
 
165 Clawson, 67, 125 (though she worked in a Pacific Northwest shipyard, the same poor climate and 
weather conditions obtained). 
 

  

166 John Roche to D.L. Hartnett, 24 August 1944. RG 178, entry 95B, carton 531, “Chicago Office 
Correspondence” folder. 
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its contractors’ frequent indifference to – and for their frequent concern with – industrial 

health and safety by promulgating “Minimum Requirements for Safety and Industrial 

Health in Contract Shipyards” which, according to Admiral Vickery were “intended to 

have a certain flexibility, and exceptional conditions or abnormal circumstances may 

prevent strict application in all cases.”167 

To a degree, “flexibility” involved improving the “Minimum Requirements.” 

Managers and executives from many Maritime Commission yards attended a 1943 

conference on shipyard safety, demonstrating their considerable interest in safety matters 

and in adapting the Maritime Commission’s “Minimum Requirements” to changing 

conditions in the yards.168 To a larger extent, though, “flexibility” allowed the yards to 

consistently avoid meeting the “minimum” requirements. Maritime Commission health 

and safety inspectors, surely engaged in one of the most difficult and thankless jobs in the 

country, found almost without exception that shipyards, even and especially the high-

producing yards like Kaiser-Richmond, largely failed to establish or maintain the 

standards that would protect welders from the hazards of their labor. 

                                                 

 
167 H.L. Vickery to C.W. Flesher, 23 April 1943, quotes on 1. RG 178, entry 89, carton 439, “To All 
Regional Directors” folder. 
 

  

168 Among other yards, all four Kaiser-Richmond yards, the Prefabrication plant, and Marinship attended 
the meeting. Proceedings of the Meeting of California Shipyard Safety Directors,” August 19-20, 1943, 5. 
RG 178, entry 89, carton 443, “Training Pacific Area” folder. 
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 In early 1942, the Maritime Commission attempted to graft a respectable public-

health apparatus onto the sprawling construction program by hiring a prominent member 

of the American public health establishment: Philip Drinker, a scientist-engineer who, 

among other accomplishments, had built the first practical iron lung and helped found the 

Harvard School of Public Health. Drinker’s deep knowledge of industrial health and 

safety issues and his almost pugilistic love of conflict and controversy made him an ideal 

choice to assess conditions in American shipyards and head the long-term inspection and 

amelioration program. Inevitably, welding occupied a great deal of Drinker’s time and 

energy, and even more of his staff’s. 

 Drinker made his public debut with a review of the findings of a joint Maritime 

Commission-Navy study of shipyard industrial health conditions at twenty shipyards, 

conducted by a tiny inspection staff of two physicians and four ensigns with formal 

training as engineers and chemists.169 Apart from a few bright spots like the “medical 

insurance scheme” in place at the various Kaiser yards (the forerunner of the Kaiser-

Permanente health plan), Drinker painted a gloomy picture of shipyard health.170 

“Practically no yards have taken any trouble to educate the men,” and the Maritime 

                                                 

 
169 Philip Drinker, “Talk before M.C.,” October 10, 1942, 1-2, 5. RG 178, entry 95B, carton 531, “Dr. 
Philip Drinker” folder. 
 
170 Drinker, “Talk before M.C.,” 4, 6. 
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Commission and Navy were “very lax” in preventing the eye injuries that ranked as “the 

commonest trouble encountered in ship yards.”171 Drinker’s ameliorative 

recommendations ran the gamut: make safety equipment, especially “shoes, hard hats, 

and goggles,” more accessible to workers; encourage the giant new shipyards to 

complement their peerless workshops with plain old cafeterias; and, finally, establish “a 

permanent industrial medical and industrial hygiene set-up” within the Maritime 

Commission.172 

The last counsel became a reality by early 1943, when the Navy assigned two 

medical officers to perform health and safety surveys of the West Coast shipyards.173 This 

nation-trotting staff eventually inspected every Maritime Commission shipyard in the 

country, often more than once, and definitely improved on more impressionistic attempts 

by the commission to learn about industrial health and safety conditions, such as a 

December 1942 circular in which the commission asked contractors to report their use of 

anti-flash measures.174 But the inspectors had their work cut out for them. Their periodic 

                                                 

 
171 Drinker, “Talk before M.C.,” 7-8. 
 
172 Drinker, “Talk before M.C.,” 9, 12, 14. 
 
173 Philip Drinker to D.S. Ring, 5 March 1943. RG 178, entry 89, carton 443, “Training Pacific Area” 
folder. 
 

  

174 D.W. Fernhout to “Managers of Shipyards under the U.S. Maritime Commission Emergency 
Shipbuilding Program,” December 22, 1942. MCR, carton 3, D.W. Fernhout“ folder. 



310 

“surveys” of the shipyards clearly showed that many Maritime Commission officials, 

yard managers, and even union leaders thought that acting to improve health and safety 

matters improved ship production but also that many of those same actors and many 

workers considered health and safety matters unimportant or impediments to their work 

routines. The commission inspectors found at best mixed success. 

Some dangers stemmed directly and almost ridiculously from welding, such as 

“trigger finger,” an odd malady in which prolonged periods of pulling the stinger trigger 

caused a “temporary impairment… of the fingers of the welding hand.”175 More 

commonly, the inspectors found that the shipyards were simply messy. Strewn-about 

welding leads posed a tripping hazard at Marinship; Richmond Yard 1 maintained 

“housekeeping” standards “substantially below average for comparable shipyards.”176 

Yard organs helped police the messes by running photographs of rats-nest workspaces, 

such as pile of cigarette-sized electrode stubs and tangled welding lines which The 

Marin-er portentously captioned “Background for Disaster.”177 An April 1943 survey of 

                                                 

 
175 Report on Industrial Health & Safety Survey of Marinship Corporation, Sausalito, California,” 
November 15-25, 1943, 6-7. RG 178, entry 90, carton 454, “Marinship Corp. California” folder. 
 
176 “Industrial Health & Safety Re-Survey of Marinship Corporation, Sausalito, California,” 26-29 June 
1944, 5 (tripping hazard) (RG 178, entry 90, carton 454, “Marinship Corp. California” folder); “Industrial 
Health and Safety Re-Survey of Permanente Metals Corporation, Richmond Shipyard Number I, 
Richmond, California,” 27-31 March 1944, 9 (“below average”) (RG 178, entry 95A, carton 529, 
“Permanente Metals Corporation Yard, Richmond, California, Yard One” folder). 
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the new Richmond Prefabrication Plant criticized welders’ consistently inadequate use of 

goggles, blamed poor “housekeeping” (the official term for dangerous messes) on an 

apparent dearth of common laborers, and observed that many vehicles traveled at unsafe 

speeds through the congested yard. 

Other dangers were almost as prevalent and much more hazardous. The first was 

the most serious injury commonly suffered by welders, the agonizing but temporary eye 

injury called “flash burn” or “arc eye.” Induced by looking at an arc with the naked eye, 

flash burns were comparable to a sunburn of the retina. Only many hours or even days of 

rest, with the concomitant loss of production time, could cure the malady. 178 “Arc eye” 

was especially insidious because its onset occurred a few hours after the causal incident, 

which might have been as minor as catching a glimpse of an arc out of the corner of one’s 

eye or as unfortunately direct as accidentally looking at the spot where a welder struck an 

arc without warning – easy enough to do for a novice who forgot to lower his helmet 

before striking an arc.179  

                                                                                                                                                 

177 Marin-er, 18 September 1943 (vol. 2, no. 6), 12. See also “Industrial Health and Safety Survey of 
Richmond Shipyard Number One and Prefabrication Plant, Richmond, California,” 7-14 April 1943, 4, 37, 
38. RG 178, entry 95A, carton 529, “Permanente Metals Corporation Prefabrication Plant, Richmond, 
California” folder. 
 
178 Marin-er, 18 September 1943 (vol. 2, no. 6), 3. 
 

  

179 Ira Dale Mays, a welder in Richmond Yard 2, “got a flash” while watching a John Wayne picture in a 
movie theater, hours after his shift ended. Struck blind and weeping from the pain, the blustery ironworker 
had to be led out by friends. Mays oral history, 86-87. 
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Since the surest means of averting arc eye – avoiding all welding activity or 

restricting it to welder-only shops – were impossible, health and safety inspectors, 

production supervisors, and workers had to prevent it by encouraging welders to work 

behind small, freestanding panels that hid the arc from passersby and by exhorting all 

workers to wear heavily tinted protective goggles and masks. Unfortunately, as Maritime 

Commission safety engineers, discovered, neither prophylaxis was foolproof. Screens 

could tip over, leave an unexpected view of the arc through their hinges, or a worker 

could simply walk around them. Welders disliked the addition of more cumbersome 

items – folded-up screens and more headgear – to their already-heavy load of equipment. 

Other workers simply refused to wear goggles that seemed at best unnecessary and at 

worst dangerous. Working at night was impossible while wearing tinted goggles, 

constantly putting on and taking off goggles annoyed and inconvenienced workers, and, 

moreover, many workers disdained the use of unnecessary “‘new gadgets’ like hard hats” 

and goggles.180 Thus, the yard organs pleaded with welders to wear face shields at all 

times and asked ungoggled workers to avoid going near welders unnecessarily.181 

                                                 

 
180 Betty Chamberlain to John Roche, 8 November 1944. RG 178, entry 95C, carton 534, “C” folder. See, 
for evidence of welders’ reluctance to wear goggles, “Industrial Health and Safety Survey of Richmond 
Shipyard Number One and Prefabrication Plant, Richmond, California,” 7-14 April 1943, 4. RG 178, entry 
95A, carton 529, “Permanente Metals Corporation Prefabrication Plant, Richmond, California” folder. 
 
181 Marin-er, 1 January 1943 (vol. 1, no. 12), 10. 
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Lung problems posed a second major hazard for welders, more subtly and 

permanently dangerous than arc eye. “Welder’s wheeze” came on after hours, days, or 

months of inhaling fumes containing iron, lead, and a witches’ brew of other metals and 

chemicals.182 The “red lead” paint used to rustproof many surfaces posed a particular 

problem, for the heat of the arc boiled the lead into a toxic cloud. In the confined spaces 

of almost-completed subassemblies or built-up hulls, the air could get “thick” very 

quickly.183 Many workers who toiled in such conditions could wear respirators, but 

welders could not: their masks could not easily accommodate respirators. This doomed 

many welders to breathing extraordinarily foul air, and doing awful things to their 

lungs.184 

Physicians, unsurprisingly, paid close attention to welding-induced respiratory 

illness. A doctor at the Kaiser hospital in Vancouver, Washington, wrote to the Maritime 

Commission’s health consultant, Philip Drinker, to plead for “an adequate investigation” 

of welders’ endemic lung problems and to criticize the shipyards’ preference for hiring 

                                                 

 
182 On respiratory problems, see Clawson, 155, Lane, 447-448, and primary documents such as Philip 
Drinker to All Regional Health and Safety Consultants, 25 June 1943; Paul Williams to Philip Drinker, 9 
June 1943 (and Harry Harper Clarkson, 7 June 1943, attached); Philip Drinker to All Health Consultants, 
25 June 1943 (all in USMC records, entry 89, carton 439, “All Health and Safety Consultants” folder); 
Philip Drinker to R.S. Poos, 6 April 1943 (RG 178, entry 89, carton 443, “Training Pacific Area” folder). 
 
183 See Clawson, 104, 107-108. 
 

  

184 Frederic Lane wryly commented that a welder with hood and mask “might look like ‘a man from Mars,’ 
but he had for that reason a better chance of remaining a healthy earthling.” Lane, 447. 
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new, healthy welders over making “an honest effort to correct the working conditions.” 

He forwarded the case of 51-year old white man, a welder “by his own choice and 

preference,” who needed five days off to recover from a spell of coughing up blood. 185 In 

an affidavit, the welder stated that the other nine men on his crew also “complain about 

their lungs,” that wartime electrodes were inferior to prewar rods, and that the air-

purifying vents actually blew in foul air.186 Drinker called the case “an example of the 

problem that we frequently see.”187 One intrepid (or stupid) member of the Maritime 

Commission’s health staff actually went looking for lung problems by working in a 

confined space without a respirator “to get a touch of metal fume fever.” As he reported 

in a clinical tone, the “fever” proceeded from a dry throat and cough to “severe sub-

sternal pain, great difficulty in breathing, profuse sweating” and then to several days of 

“deadening pains over the kidney region and severe headache” before a full recovery.188 

                                                 

 
185 Paul Williams to Philip Drinker, 9 June 1943, quote on 1. RG 178, entry 89, carton 439, “All Health and 
Safety Consultants” folder. 
 
186 Harry Harper Clarkson, 7 June 1942, 1. RG 178, entry 89, carton 439, “All Health and Safety 
Consultants” folder. 
 
187 Philip Drinker to “All Regional Health and Safety Consultants,” 25 June 1943, 3. RG 178, entry 89, 
carton 439, “All Health and Safety Consultants” folder. 
 

  

188 K.W. Nelson to Regional Health Consultant, 18 June 1943, 1-2; Philip Drinker to All Health 
Consultants, 25 June 1943. RG 178, entry 89, carton 439, “All Health and Safety Consultants” folder. 
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As with arc eye, the several solutions to “welder’s wheeze” all met up against 

ingrained recalcitrance and simple disinterest. Bay Area organized labor, especially the 

powerful boilermakers union which included virtually all shipyard welders, refused to 

alter their long-standing custom of prohibiting management-sponsored physical 

examinations of union members. A means of countering managerial prerogatives and 

enforcing the union’s ability to put its members to work, the tradition also meant, as 

Philip Drinker pointed out in an article in the Journal of the American Medical 

Association that physicians and other medical personnel could not easily aid the 

thousands of shipbuilders who “have, in legal parlance, some exposure to welding 

fumes.”189 Many of those physicians had “little or no knowledge of industrial matters” 

and thus ascribed welders’ illnesses to “the mysterious substance X in the welding rod.” 

Drinker argued that the “point to push is the non-secrecy aspects of the composition of 

the welding rods and welding rod coatings,” for “there ain’t no X. We know what’s in 

[welding electrodes] and we’ll tell anyone, laborer, manager, or welding rod salesman.”190  

Another solution to lung problems lay not in medical care but a major technical 

change to the production process: the deployment of elaborate ventilation systems. Since 

                                                 

 
189 JAMA article enclosed in Philip Drinker to R.S. Poos, 6 April 1943, quote on 2. RG 178, entry 89, 
carton 443, “Training Pacific Area” folder. 
 

  

190 Philip Drinker to Dumont Beerbower, 26 September 1944 (draft of letter). RG 178, entry 95B, carton 
533, after “Welding Fumes in Steel Fabrication” divider. 
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welding masks prevented the use of individual respirators, Maritime Commission safety 

engineers recommended the use of powerful blowers and long flexible tubes to suck foul 

air from confined spaces to replace foul air with fresh. “Ventilation” became something 

of a holy grail for Maritime Commission health inspectors as they worked their ways 

through the shipyards. When properly deployed, ventilation equipment could and did 

often markedly improve working conditions for welders and associated crafts. Hard to 

install and use, the cumbersome blowers and hoses could impede efficient welding. Faced 

with this choice, most shipyards deferred the use of ventilation equipment.191  

A survey of conditions at Marinship found, on the one hand, that management 

took “an active and leading part in the Safety program” but, on the other hand, that 

welders often failed to use anti-flash screens in outdoor settings and that much welding 

occurred in unventilated spaces and on surfaces covered with toxic red lead paint.192 A 

later survey found that the yard had integrated ventilation training into the regular 

instruction of welders, but also that workers too infrequently wore hardhats (“Top 

                                                 

 
191 For anecdotes, see Clawson, 104, 107-108, 113-114, 119-120. For more technical treatments of the same 
problem, see a Maritime Commission critique of inadequate ventilation, e.g., “Industrial Health Survey of 
Richmond Shipyard Number Three, Richmond, California,” 14-19 April 1943, pp. 1, 11 (USMC records, 
entry 95A, carton 529, “Richmond Shipyard Yard Three, Richmond, California” folder); Betty 
Chamberlain to John Roche, 8 November 1944 (RG 178, entry 95C, carton 534, “C” folder). 
 

  

192 “Report on Industrial Health & Safety Survey of Marinship Corporation, Sausalito, California,” 
November 15-25, 1943, 6-7 (“temporary impairment”), 9-11, 14 (“active and leading part”). RG 178, entry 
90, carton 454, “Marinship Corp. California” folder. 
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Management and Supervisors should set an example by wearing protective hats and other 

safety equipment”). The inspectors recommended that supervisors take fuller 

responsibility for educating their charges on safety matters, that all subassemblies heavier 

than 10,000 pounds should have their weights clearly marked “in figures at least 12” 

high,” and that the yard strive to eradicate the tripping hazards of welding leads.193 

The four Richmond shipyards exemplified the hopeless situation with regards to 

ventilation. In March 1944, a second survey of Yard 1 found that “[v]entilation 

conditions in the shipyard are still below average,” apparently because “the yard has 

concluded that local exhaust ventilation is impracticable.”194 Much of the yard was 

disastrously messy and “considered to be substantially below average for comparable 

shipyards.”195 The first “industrial health survey” of Yard 3, in summer 1942, led 

commission inspectors to praise the yard as the embodiment of “the best of [Kaiser’s] 

                                                 

 
193 “Industrial Health & Safety Re-Survey of Marinship Corporation, Sausalito, California,” 26-29 June 
1944, 3, 5 (“Top Management”), 7 (“figures at least”). RG 178, entry 90, carton 454, “Marinship Corp. 
California” folder. 
 
194 “Industrial Health and Safety Re-Survey of Permanente Metals Corporation, Richmond Shipyard 
Number I, Richmond, California,” 27-31 March 1944, 3, 5. RG 178, entry 95A, carton 529, “Permanente 
Metals Corporation Yard, Richmond, California, Yard One” folder. 
 

  

195 Worst of all, some truck-depot tinkerer had installed a manually operated switch that “nullified” the 
automatic warning signals on the Hyster steel-haulers. “Industrial Health and Safety Re-Survey of 
Permanente Metals Corporation, Richmond Shipyard Number I, Richmond, California,” 27-31 March 
1944, 9, 10. RG 178, entry 95A, carton 529, “Permanente Metals Corporation Yard, Richmond, California, 
Yard One” folder. 
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ideas on mass production of ships” but warn that a plague of eye injuries indicated 

inadequate “eye protective equipment and screening of electric welding operations.”196 

Two years later, some of that ambiguity had faded away: inspectors lauded Yard 3 for 

having fully met the official standards for hull ventilation, a rare distinction.197 

Simultaneously, however, other Richmond shipbuilding facilities either 

maintained a sorry state or worsened. Yearly inspections of the Prefab plant revealed 

numerous problems, from understaffed ventilation-equipment crews to welders who 

could not correctly use exhaust hoses.198 Richmond Yard 1 and Yard 2, which used the 

subassemblies manufactured at Prefab, similarly failed their health and safety surveys.199 

Inspectors claimed that managers at Yard 1 had “concluded that local exhaust ventilation 

                                                 

 
196 “Industrial Health Survey of the Richmond Yard Yard 3 of the Kaiser Shipbuilding Corporation, 
Richmond, California,” August 28-29, 1942, 1, 3, 13. RG 178, entry 95A, carton 529, “Kaiser Cargo Co. 
#4, Richmond, California,” folder. 
 
197 “Industrial Health Re-Survey Kaiser Company, Incorporated (Richmond Shipyard Yard 3), Richmond, 
California,” 17-19 April 1944, 3 (on ventilation standards); John Roche, “United State Maritime 
Commission Accident Prevention Survey of Shipbuilding Industry, Kaiser Company, Incorporated, 
Richmond Shipyard Yard 3, Richmond, California,” August 1942 (?), 4. (Yard 3’s safety engineer had ably 
transferred experience on projects like Grand Coulee Dam to wartime shipbuilding; p. 7.) RG 178, entry 
95A, carton 529, “Kaiser Cargo Co. #4, Richmond, California” folder. 
 
198 “Industrial Health and Safety Survey of Richmond Shipyard Number One and Prefabrication Plant, 
Richmond, California,” 7-14 April 1943, 1-3; “Industrial Health Re-Survey of the Permanente Metals 
Corporation Prefabrication Plant,” 5 and 27 April, 1944, 2. RG 178, entry 95A, carton 529, “Permanente 
Metals Corporation Prefabrication Plant, Richmond, California” folder. 
 

  

199 “Industrial Health and Safety Survey of Richmond Shipyard Number Two, Richmond, California,” 4-13 
May 1943. RG 178, entry 95A, carton 529, “Permanente Metals Corporation Yard, Richmond, California, 
Yard One” folder. 
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is impracticable” and ceased doing anything to improve it.200 At Yard 4, Maritime 

Commission inspectors called the ventilation of the new LST vessels “grossly 

inadequate” and later warned that welding galvanized metals would expose workers to 

airborne toxins. The next year, they warned, apparently echoing the previous criticism, 

that Yard 4’s frigates would demand a great deal of dangerous and that workers at Yard 2 

were still “needlessly exposed” to more lead than workers at other shipyards.201 At 

Marinship, too, managers and workers failed to fully implement ventilation measures. 

Though management took “an active and leading part in the Safety program,” much 

welding nonetheless occurred on surfaces covered with red lead paint.202 A later survey of 

conditions at Marinship found that the yard had integrated ventilation training into the 

                                                 

 
200 “Industrial Health and Safety Re-Survey of Permanente Metals Corporation, Richmond Shipyard 
Number I, Richmond, California,” 27-31 March 1944, 5. RG 178, entry 95A, carton 529, “Permanente 
Metals Corporation Yard, Richmond, California, Yard One” folder. 
 
201 “Industrial Health Survey of Richmond Shipyard Number Three, Richmond, California,” 14-19 April 
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yard, Richmond, California, Yard #2” folder). All in RG 178, entry 95A, carton 529. 
 

  

202 “Report on Industrial Health & Safety Survey of Marinship Corporation, Sausalito, California,” 
November 15-25, 1943, 14 (“active and leading part”). RG 178, entry 90, carton 454, “Marinship Corp. 
California” folder. 
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regular instruction of welders, but that the actual use of ventilation on the hulls had 

hardly improved.203 

Commission health and safety experts thus failed to win the battle for better 

ventilation, despite its enormous importance for welders and other workers, for several 

reasons. First, many in the shipyards had little time and few resources to devote to so 

apparently tangential and “impracticable” a matter as ventilation, which frequently 

interfered with the real work of getting out the ships. Chronically understaffed health and 

safety departments indicated the low consideration of shipyard managers for health and 

safety matters. Second, the inspectors had no mechanism except persuasion for inducing 

yards to improve ventilation or other health and safety conditions. Shipyards could not be 

sanctioned for failing to make work less hazardous – except indirectly, as injuries and ill 

health pushed efficiency ratings lower and manhour totals higher and thus cut into their 

fees. To be sure, Marinship and Kaiser-Richmond had a moral concern with workers’ 

                                                 

 

  

203 “Industrial Health & Safety Re-Survey of Marinship Corporation, Sausalito, California,” 26-29 June 
1944, 3. RG 178, entry 90, carton 454, “Marinship Corp. California” folder. The mixed bag at Richmond 
and Marinship paralleled other shipyards’ attention to ventilation. After a survey of Kaiser’s Oregonship 
facility at Portland in late 1942, inspectors declared themselves “surprised and pleased” that the Maritime 
Commission now permitted workers to cut a temporary ventilation hole in the Liberty ship forepeak 
subassembly, a large and notoriously awful subassembly. On the other hand, the inspectors found that no 
health authorities from the shipyard or the commission challenged a local union’s assertion of the 
“‘common knowledge’… that Oregon Shipbuilding Corporation was producing fatalities at an alarming 
rate, and that to merely work within the yard limits was to expose oneself to lethal gases produced in the 
construction processes. “Industrial Health Survey of the Oregon Shipbuilding Corporation, Portland, 
Oregon,” September 3-4, 1942, 13, 16, 17a-17b (including article from July 31, 1942, issue of the 
Shipbuilder newspaper). RG 178, entry 90, carton 454, “Oregon Shipbuilding Co.”  
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health. But commission officials could not translate that abstract concern into 

comprehensive health and safety programs. 

Third and most dangerously, commission inspectors did not operate on the basis 

of firm data on ventilation conditions. During one survey, the inspectors “arbitrarily 

established” a standard of 30 milligrams per cubic meter “as the maximum fume 

concentration for good working conditions.” Sampling revealed that many worksites 

exceeded that figure, with closed-in double bottoms and deep tanks running over 100 

milligrams per cubic meter.204 Yet no one, from Phil Drinker down to ventilation 

technicians, knew with any certainty if 30 milligrams was a healthier fume concentration 

than 100 milligrams, or just two-thirds as much.205 

Ventilation was thus widely ignored, dooming many welders to long shifts in 

fume-choked compartments.206 Gradually, but no less successfully, a social solution to 

                                                 

 
204 “Industrial Health and Safety Survey of Richmond Shipyard Number One and Prefabrication Plant, 
Richmond, California,” 7-14 April 1943, 16-19 (quote on 16). RG 178, entry 95A, carton 529, “Permanente 
Metals Corporation Prefabrication Plant, Richmond, California” folder. 
 
205 In this respect, the health and safety experts fell into the same trap that surprised other members of the 
industrial expert ilk. Thirty years earlier, for instance, Frederick W. Taylor, the pioneering “efficiency 
expert” and founder of scientific management, had dispatched specialists armed to the Army’s Watertown 
Arsenal, where they tried to determine to the time needed to efficiently perform any task in the “one best 
way,” as Taylor himself called it. After skilled craftsmen at the arsenal struck rather than permit the time-
study men to analyze their labor, Taylor’s specialists revealed that their time calculations actually rested on 
estimates, hunches, and arbitrary round-offs, not the crisp scientific method Taylor claimed. 
 

  

206 For anecdotes, see Clawson, 104, 107-108, 113-114, 119-120. For more technical treatments of the same 
problem, see a Maritime Commission critique of inadequate ventilation, e.g., “Industrial Health Survey of 
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respiratory problems gradually enveloped the technical one: Philip Drinker recommended 

that welders simply rotate through the worst workspaces, working for short periods in bad 

conditions and longer periods in better ones.207 Drinker’s recommendation left aside two 

problems, though: the inevitable situation in which every welder had done her mandated 

stint in a fume-choked forepeak but work remained incomplete and male workers’ 

unchivalrous but egalitarian insistence that women take their proper turns.208 

Besides incorrigible medical problems, welding posed some fantastical dangers. 

In 1943, as the yards struggled to recruit new female welders, the West Coast was swept 

by a rumor that invisible rays thrown off by the welding arc rendered women sterile.209 

Managers struggled to counter this serious threat to the yards’ fragile efforts to recruit 

and retain female welders, imploring the Maritime Commission’s Carl Flesher to squelch 

                                                                                                                                                 

Richmond Shipyard Number Three, Richmond, California,” 14-19 April 1943, pp. 1, 11 (USMC records, 
entry 95A, carton 529, “Richmond Shipyard Yard Three, Richmond, California” folder); Betty 
Chamberlain to John Roche, 8 November 1944 (RG 178, entry 95C, carton 534, “C” folder). 
 
207 Philip Drinker to D[aniel] S. Ring, 21 May 1943. USMC records, entry 89, carton 443, “Training Pacific 
Area” folder 
 
208 Robert S. Poos to Philip Drinker, 29 May 1943. USMC records, entry 89, carton 443, “Training Pacific 
Area” folder. 
 

  

209 “Resume of Meeting of Women’s Counselors,” 9 April 1943, 2 (USMC records, entry 89, carton 443, 
“Training Pacific Area” folder); Industrial Hygiene: Current News of Official Industrial Hygiene Activities, 
March 1943 (vol. 3, no. 3), 1-2 (USMC records, entry 95B, carton 531, “Bulletins!!!” folder). For 
Marinship’s response to this widespread rumor, see Marin-er, 18 September 1943 (vol. 2, no. 6), 3; and 
Robert Digges to Carl Flesher, 15 February 1943. MCR, carton 1, folder 1. 
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the rumor.210 Perhaps in response, the commission convened a meeting of women’s 

counselors at West Coast shipyards, where a commission physician dispelled the rumor 

by arguing, unevenly, that though women sometimes contracted “chills and shaking from 

zinc fumes” inhaled during welding operations, they “suffered no permanent damage” 

and “there were no harmful effects beneath the surface of the skin” (except for the 

unmentioned damage to welders’ lungs).211 

This information eventually reached the workforce at large. In late 1943, for 

instance, the Marin-er claimed not only that the arc was “completely safe, when 

reasonable safeguards are used” but that “extensive medical study proves that welding is 

not harmful to health and will not render with men or women sterile,” and, incredibly, 

that welding might have beneficial effects on reproduction: “records show welders have 

more children than average.”212 The Maritime Commission’s copious health and safety 

records make no mention of such “records,” but they would have hardly mattered, since 

the number of welders who bore children during their stints in the yards must have been 

insignificant compared to those who did so before and after. But no matter how yard 
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managers and commission officials tried to dispel the claim, the rumor’s deep roots in the 

social norms governing industrial labor allowed it to persist through the war, dampening 

the yard’s ability to hire and retain female welders and embodying the worry that war 

work endangered America by making women unsuited to resume their “traditional” roles. 

 Of course, the war dramatically affected those norms and arguably altered their 

basic character by facilitating the dramatic increase in female employment during the 

war. In the shipyards, as in other wartime industrial settings, many women – singly and in 

groups – received especially positive recognition. Welders came in for a great deal of 

distinction: one all-female crew laid the keel of the first Victory ship at Richmond Yard 

2.213 Individuals stood out by dint of that classic American accomplishment, being “first.” 

A profile of Dorothy Gimblett, “the first woman welder to go on the job at Marinship,” 

claimed reassuringly that Gimblett, proved that “making a good weld on sub-assembly at 

Marinship is just like baking a good cake” and praised Gimblett, patriot and mother, for 

considering her two young sons before deciding that “she can make them a better living 

as a welder than at some other job.” Importantly, “men say she’s doing a good job.”214 

                                                 

 
213 Fore 'n' Aft, 21 April 1944 (vol. 4, no. 16), 4-5. RG 178, entry 95B, carton 533, “Raymond Clapper 
Contest” folder. 
 
214 The Marin-er ,1 August 1942 (vol. 1, no. 2), 4. 
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Patronizingly entitled “Welder Dorothy is Also a Good Cook,” the Gimblett 

article furthered the often-ridiculous analogies between industrial labor and other 

allegedly simple or allegedly “female” tasks or womanly qualities. A heavily illustrated 

piece on Gladys Griffin, whom the publication dubbed (without Atlantic City’s approval) 

“Miss America of 1943,” delineated her overlapping duties as a welder, a welder’s wife, 

and the mother of two boys.215 The articles on Gimblett and Griffin left implicit the ideas 

that peace would probably end their careers as welders and refocus them on their wifely 

and motherly roles. 

Wartime accomplishments could easily obscure that indefinite future, however. 

After quitting a job as a buyer for a San Francisco clothing store, Kay Daws learned to 

weld at Marinship and earned promotions which made her “one of the first women 

leadermen” in the yard, in charge of a sexually and racially diverse team of twenty-two 

welders, and then the “first woman foreman among skilled shipyard workers in the Bay 

Area and United States” and the less official distinction as “Marinship’s first lady.” The 

British Broadcasting Corporation selected her as the yard’s “welding queen” for a 

program on American war industry.216 Two aspects of Daws’s career stand out. First, the 

awkward fit between her gender and her job titles reveals the continuous and unsurprising 
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326 

assumption of male workers as the norm – the once, future, but not quite present kings of 

the shipyards. Second, the Marin-er felt no need to elaborate on its assessment of Daws 

as a “skilled shipyard worker” – the speed and magnitude of her promotions, to say 

nothing of her daily labor, demonstrated her deep, if fresh, expertise. 

Prominent as a skilled trade and readily measurable (shipyard managers rivaled 

baseball fans in statistical mania), welding lent itself to the races, contests, and stunts. 

These competitions offered special opportunities for female workers and a means, like 

acquiring the same skills or drawing the same pay, for women to assert equality with their 

male peers. Cora Clonts, a white welder at Richmond Yard 3, won the all-yards welding 

championship for women in 1944, then advanced to represent Richmond at War 

Production Board events honoring female war workers and even, in true tournament 

style, compete against (and lose to) Vera Anderson, a female welder from the Ingalls 

Shipyard at Pascagoula, Mississippi.217 Clonts’s loss confirmed Ingalls’ sense of 

possessiveness towards welding, one derived from having built the Maritime 

Commission’s first all-welded ship in 1940 and demonstrated by having Anderson weld 

for the president of Chrysler and other visiting dignitaries.218 Another Southeastern yard, 

                                                 

 
217 Fore ‘n’ Aft, 25 February 1944 (vol. 4, no. 8), 1; Fore ‘n’ Aft, 2 June, 1944 (vol. 4, no. 9), 9. 
 

  

218 Ingalls News [Pascagoula, Mississippi] 8 September 1944 (vol. 3, no. 5), 1. RG 178, entry 95C, carton 
534, “F” folder. Anderson received a paragraph to herself in a technical-press article on the Ingalls 
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J.A. Jones, also viewed the West Coast as the standard against which to judge its own 

welders. Jones staged a contest in which welders “demonstrate[d] speed and quality as 

well as ability to weld in all positions” on test pieces; the best man and best woman then 

traveled to a nearby yard for more competition and finally, “it’s hoped and expected, to 

the Pacific coast” to face its elite welders.219 

The Maritime Commission officially encouraged these and other competitions. In 

an all-yard letter suggesting ways of commemorating “Victory Fleet Day,” the annual 

celebration of the merchant marine, the director of Maritime Commission public relations 

suggested that, on top of getting a staggering 900,000 shipyard workers to sign a pledge 

to “pour into the production of Ships for Victory” their “muscle, mind and money,” 

Maritime Commission yards could “stage welding contests, ball games, dances, and other 

yard activities… so long as they do not interfere with production.”220 This list indicates 

both the craft’s enormous importance as the emblem of shipyard work – no other craft 

came closer to being “the” shipyard occupation – and its technical qualities as an 

especially widely practiced and easily measurable kind of labor. 

                                                                                                                                                 

shipyard. W.B. Bowen (Welding Foreman, Ingalls Shipbuilding Corp.), “Planning for Production Welding 
and Cutting in a Modern Shipyard,” part 2, Welding Journal, vol. 22, no. 12 (December 1943), 1019. 
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Shipyard magazines served as the major forum of publicity for welding-related 

athletic industrialism. Fore ‘n’ Aft, for instance, singled out a team of journeymen 

welders on the graveyard shift at Yard 3 who in April 1944 used special equipment and 

“competitive spirit” to make far more welding footage than anyone else and twice the 

1943 yard average.221 A year later, after Maritime Commission and military officials 

deemed the troopship program “of prime importance” to the war on Japan, another 

“Welding Wonder Crew” at Yard 3 performed welding of both extraordinarily high 

quantity, making a record 21,021 feet of welds in sixty-five workdays (534 man-days), 

almost fourteen feet more per worker-day than the all-yard average, and notably high 

quality, getting forty of forty-two different spaces past Maritime Commission inspectors 

on the first try, the highest success rate of any Richmond welding crew. White men 

constituted only half of the ten-person crew, and one of the three women set the 

individual welding record by laying 110 feet in one day, almost 400% of the average.222 

Sports metaphors or sports-like competitions offered myriad opportunities to 

motivate workers and make sense of the war. Referring to key supervisors as “all-star 

players” or comparing a rigger’s bravery and intelligence in setting a dangerous crane 
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load with a quarterback’s in running a big play operated on an individualized, 

metaphorical level.223 At the opposite extreme, nationwide competitions like the Maritime 

Commission-sponsored “Tanker Champ” program (in which T2 yards like Marinship and 

Swan Island vied against one another to built the most ships in a month) focused entire 

yards on a communal goal. In these ways, welding helped shipyards participate in one of 

the great unknown aspects of the American home front: the democratic construction of an 

elaborate culture of competition-oriented athletic industrialism, which provided all 

related to war industry with a ready means to fit themselves into the war effort as 

spectator, participant, coach, or referee. As the next chapter shows, athletic industrialism 

thus became a key means to help Americans “fight the war on imagination alone.” 
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Chapter 6: War Work and Play 

 

The shipbuilding practices at Kaiser-Richmond and Marinship provide one part of the 

explanation of how those yards turned out so many ships. Intangible considerations like 

the equation of welders and combat soldiers complemented the visible structure of 

production, and furnish a second part of the explanation for the yards’ awesome output. 

As elaborated by shipyard managers and workers, these considerations went well beyond 

the fabrication of an image of welders as home-front heroes and formed a coherent 

regime of competitive production, one we can call “athletic industrialism” to highlight its 

salient similarities to normal styles of capitalist competition and its significant differences 

from it.1 

The phenomena which comprised this approach to intensifying production shared 

one key characteristic: an analogy between war work and sports. Wartime culture 

frequently featured similar analogies, from the use of boxer Joe Louis in a controversial 

Army recruiting poster to popular attention to the exploits of professional athletes in the 

military.2 But as used in the wartime shipyards, athletic industrialism had a different cast. 
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Sports and work were linked not merely on an intellectual or emotional basis, but in a 

concrete, experiential way. Building ships became a kind of sporting event; welding 

became a kind of athletic endeavor. 

This chapter will explore how and why athletic industrialism functioned so well in 

the Bay Area shipyards, but athletic industrialism had a broader social value in that it 

furthered the remarkable tranquility of the Bay Area during the war. In the forms of 

population growth and demographic change, deep technical innovation, socioeconomic 

transformation, social flux affected but did not derange San Francisco Bay shipyards. The 

American home front was a profoundly unsettled place. Great migration to industrial 

centers, especially in the west and south, literally altered the American landscape.3 Where 

the country’s mobile citizenry settled down, it still had to adapt to rapid industrialization 

and to deep changes in the technological and social foundation of the “arsenal of 

democracy,” like those that transformed San Francisco Bay into a major shipbuilding 

center and California into a hub of the war economy. In particular, the character of work 

changed almost beyond recognition. Women, African-Americans, and others with often-

tenuous ties to industrial labor joined the workforce. Key industries like aircraft 

manufacturing and shipbuilding shifted from relatively traditional, craft work to novel, 

                                                 

 

  

3 Fifteen million civilians – one in eight civilians, or ten percent of the country’s entire population in 1940 
– made a major move between 1941 and 1945. Kennedy, Freedom from Fear, 747-748. 
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mass-production processes. These myriad changes generated myriad responses: hate 

strikes and anti-racism campaigns, electoral contests and bureaucratic infighting, labor-

management strife and innovative industrial policies, a revival of democratic politics and 

tightened federal control.  

 Many of these pressures and responses also obtained in shipbuilding, especially in 

the merchant shipyards on San Francisco Bay, but athletic industrialism settled and 

harmonized them by focusing the shipyards on the goal of maximum output and offering 

an array of means to that end: efforts to set shipbuilding-speed records, programs 

sponsored by the U.S. Maritime Commission to laud productive shipyards, craft output 

contests, and campaigns to elicit labor-process improvements from workers. Each merits 

consideration separately, but one thread unified them all: the willingness of entrepreneurs 

like Henry Kaiser (the biggest shipbuilder in the country and a dominant figure in West 

Coast industry), government officials like Land and Vickery, and shipyard workers to use 

creative conflict to galvanize, accelerate, and even, paradoxically, unify the shipyards. 

This rules-bound competition of athletic industrialism fused individual workers 

into work teams, teams into functioning shipyards, and shipyards into a coherent 

industry, while allowing workers and managers to identify themselves variously and 

simultaneously as employees of a particular company, as participants in a critical war 

industry, and, of course, as Americans. By helping dampen the centrifugal effects of 
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controversies over “deskilling,” scarce materiel, the influx of black Southerners, or the 

terms of the Commission’s contracts, athletic industrialism enforced the consensus over 

the reorganization of production and over the correctness of the tripartite relationship 

between managers, labor, and the Maritime Commission. 

 

Athletic Industrialism in the American Context 

 Athletic industrialism fits into the scholarly accounts of American mobilization 

which stress the galvanizing effect of Pearl Harbor on the American government, 

business community, and public. David Brody writes that “once Pearl Harbor plunged the 

nation into war, division was replaced by unity, irresolution by a national determination 

to go all out in the war effort.” Until that moment, according to Michael C.C. Adams, and 

“even after the government became alert to the danger [of imminent war], some 

businesses dragged their heels: automakers up to Pearl Harbor; Standard Oil even after.”4 

Insofar as a standard explanation of worker motivation exists, it usually reduces to money 

and patriotism. Undeniably, the high wages and substantial profits of San Francisco Bay 

shipbuilders encouraged hard work on the shopfloors and in the executive suites. War, 

however, revived patriotism, a usually-latent factor in the workplace, and as Frederic 

                                                 

 
4 Brody, “The New Deal and World War II,” 274; Adams, The Best War Ever, 71. 
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Lane, the historian of wartime merchant shipbuilding, writes, “appeals to patriotism and 

appeals to what is commonly called the profit motive were both vital” in driving 

shipbuilders and the U.S. Maritime Commission to realize production goals.5 

Money-making seems very much the senior partner. After all, not even fervent 

patriotism could directly furnish food and shelter. But the wage existed in an odd kind of 

suspended animation during the war. In league with their peers throughout the 

mobilization bureaucracy, Maritime Commission officials adamantly resisted increasing 

wage rates. In March 1942, Land told the committee charged with “stabilizing” labor 

relations in West Coast shipbuilding that while “December 7th changed the entire [labor] 

picture” and that labor would now “enter a new deal,” the best “solution to [labor] 

worries is to freeze relationships. What is good enough for yesterday and good enough 

for today should be good enough for the duration.”6 The wartime “deal” would replicate 

or closely resemble its peacetime precursor, and labor should not expect many sizable 

gains during the war. The means to that limited end were the regional shipbuilding 

stabilization conferences which held shipyard wage scales near 1941 levels.7 

                                                 

5 Lane, 456. 
 
6 Emory Scott Land to Shipbuilding Stabilization Committee, 12 March 1942, 1, 2. Emory Scott Land 
papers, carton 29, “E.S. Land Special Correspondence Operational Memoranda and Notes April 1941—
March, 1965.” 
 
7 See Lane, 276-282. 
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Among the peculiarities of the war, however, this “frozen” wage structure caused 

little or no unrest. Instead, Commission administrators, shipyard managers, and 

shipbuilders all used patriotism to check customary impulses for gain by individuals and 

firms. The simplicity of wartime patriotism ensured its success in dampening drives for 

higher wages or greater profits. Anyone could wave the flag; not everyone could take a 

high-paying job in the shipyards, much less “volunteer” – like the “dollar-a-year” men – 

to serve in a mobilization agency while continuing to collect a sizable private salary. In 

one direction, the heat and clangor of the mobilized economy sharpened formerly-

distasteful displays of greed by firms and avarice by individuals into profiteering and 

proof of contempt for country. In the other direction, patriotism transformed workers’ 

quests for pay and managers’ for profit into statements of confidence in “the American 

way” and social weapons against the Axis (whose members, according to wartime 

discourse, shunned private enterprise and individual accomplishment). 

 Athletic industrialism thus tied abstract feelings of patriotism – what Michael 

Sherry calls “patriotic culture” – into the concrete experience of war work, a key element 

of life on the home front.8 Patriotism alone does not and cannot impel men to risk death 

by joining the military, nor women to risk death by taking a hazardous job in Bay Area 

shipyards. Robert Westbrook has shown that the average G.I. leavened (or replaced) his 

                                                 

8 See Sherry, In the Shadow of War, 352. 
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patriotic fervor with other, more concrete motivations, such as a longing to return to his 

family, love and lust for a real or imagined lover, or even – as the journalist John Hershey 

discovered while interviewing Marines in the Pacific – hunger for blueberry pie.9 In the 

shipyards, too, patriotism waxed and waned, and workers and managers alike carefully 

mixed it with – or even commuted it into – other motivations, like the desire to support 

one’s family, to strike back at the Axis, or to earn a lot of money. These drives meshed 

well with the impulse to compete with and against fellow workers or other shipyards, and 

thus they contributed to the development of an elaborate culture of athletic industrialism 

in the wartime shipyards. 

 Of course, all parties to shipbuilding acted out of obligation to the state which 

made war to defend the country. Athletic industrialism allowed shipyard workers to fuse 

their identities as war workers with their identities as citizens in a polity and society at 

war – indeed, workers used athletic industrialism to do just that. By participating in 

federally-endorsed production competitions, Bay Area shipbuilders demonstrated a 

willingness to align their own lives with the state’s needs, but insisted on retaining 

considerable control over that alignment, or at least on obtaining important concessions 

from the state. The context in which this occurred was not dominated merely by the fact 

                                                 

 

  

9 For an analysis of Hersey’s interview with the Marines who longed for prosaic things like pie, see Blum, 
V Was for Victory, 66-67. 
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of global war: the harsh but fading memory of the depression, too, impelled workers to fit 

themselves into the government’s plans. 

 Arguing that shipbuilders worked hard out of obligation to the state makes 

industrial labor seem analogous to the “political obligation” invoked by Robert 

Westbrook and other historians to explain why citizens fight for their countries.10 Indeed, 

the social contract which governed the Bay Area shipyards served as a means for the state 

and citizenry to acknowledge their mutual obligations. By taking war jobs, American 

citizens demonstrated – however consciously – their desire to help prosecute the war, a 

desire manifested in the phenomenon of athletic industrialism. The federal government 

and its private contractors, in turn, offered a range of social services to compensate 

workers for their often-extraordinary efforts. Almost intuitively, Henry Kaiser understood 

the power of these non-fiduciary measures. Seeing that the flood of migrants to 

Richmond would soon compound the shortages of rubber and gasoline (caused by the 

Japanese march through Southeast Asia and the German submarine assault on Atlantic 

tanker shipping, respectively), Kaiser approached the Maritime Commission in August 

1941 for aid in building housing. The USMC directed Kaiser to the federal housing 

authority, for the Commission initially wanted nothing to do with public housing.11 This 

                                                 

10 Robert B Westbrook, “‘I Want a Girl, Just Like the Girl That Married Harry James’: American Women 
and the Problem of Political Obligation in World War II,” American Quarterly 42, no. 4 (1990): 587-613. 
 
11 Lane, 428. 
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reluctance to act as a housing contractor or landlord hardly made the Commission unique: 

according to historian William Leuchtenberg, “before the age of Roosevelt, the national 

government had never engaged in public housing.”12 

After Pearl Harbor, however, the USMC came around to Kaiser’s position, 

joining other federal agencies like the Federal Public Housing Administration (FPHC) to 

coordinate the construction and management of public housing projects in Richmond, 

Sausalito, and other shipbuilding districts where administrators and shipyard managers 

determined that only good, nearby housing could guarantee continuous production. 

Throughout the war, USMC officials in Washington preferred to work with their 

counterparts in the shipbuilding districts and with the high-level mobilization agencies 

responsible for raw material allocation, ignoring the mid-level bureaus charged with the 

actual tasks of building mass transit and public housing.13 After breaking with the 

National Housing Authority, the Maritime Commission in July 1942 began to use the 

priorities granted for the construction of shipbuilding facilities to build worker housing 

instead, promising to turn the completed housing over to the FPHC’s management. When 

the War Production Board challenged this liberal interpretation of priority regulations, 

                                                 

 
12 Leuchtenberg, FDR Years, 249. 
 
13 Lane, 428-430. 
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Vickery argued that building houses helped the Commission build ships.14 By April 1944, 

the National Housing Administration ran 67,000 housing units, the USMC another 9,000, 

and the FPHA thousands more, including the entire complement at Marin City near 

Marinship.15 Alone among wartime shipbuilders, Kaiser became a landlord, operating 

dormitories at Richmond.16 

Turning from housing to the parallel problem of transportation, Richmond 

managers aimed first to simply build more and better roads. When that simplistic 

approach, derived from their experience on prewar heavy-construction projects, faltered, 

the Maritime Commission authorized and funded the use of an extensive network of 

ferries, buses, and – at a cost of $7 million – light rail (in the form of recycled New York 

City railcars). By January 1944, however, less than twenty percent of Richmond workers 

used those mass-transit alternatives: two-thirds drove or rode in private cars. (The rest 

walked to the yards.)17 In total, twenty merchant shipyards received funding for 

transportation, including Marinship.18 

                                                 

 
14 Ibid., 431-433. 
 
15 Ibid., 434. 
 
16 Ibid., 434. 
 
17 Ibid., 443. 
 
18 Ibid., 430-431. 
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 Though the USMC and its contractors realized much more success in providing 

adequate housing than in augmenting mass-transit networks, both of these social welfare 

measures were authentic emblems of concern for workers, means for federal 

administrators and corporate managers to balance the myriad difficulties of shipyard 

labor. Kaiser proved especially adept at inventing or publicizing other ways to ameliorate 

the rigors of war work. Alongside an extensive treatment of public housing (which 

included information about rental rates), an orientation manual for Richmond workers 

pointed out the picturesque bay, the University of California at Berkeley, and East Bay 

institutions like libraries, schools, and churches.19 An article in Fore ‘n’ Aft traced a 

fictional worker’s path through the Richmond yard’s social services: loans for newly-

arrived employees, information about joining carpools, a store to buy safety equipment, 

registration for the shipyards’ sports leagues. All existed “for the purpose of producing 

more ships – of helping to win the war as quickly as possible.”20 

More importantly, and almost alone American employers before or during the 

war, Kaiser offered prepaid medical care to his workers in the form of the Kaiser 

                                                 

 
19 Dormitory rooms rented for $3.50 per week, furnished apartments for $32 to $37 per month, and houses 
for $33 to 40 per month. “Serve Your Country and Yourself: Help Build War-Winning Ships at Richmond, 
California” (Richmond, California: Richmond Shipyards Central Employment Office, n.d [1943?]), 12-15. 
HJK papers, carton 288, folder 3 (“Shipbuilding – Richmond – Recruiting Pamphlet”).  
 

  
20 Fore ‘n’ Aft, 3 March 1944 (vol. 4, no. 9), 8-9 (quote on 9). 
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Permanente health plan, which survived the war to become America’s first large health-

maintenance organization.21 Lovingly described in publications like the anniversary issue 

of Fore ‘n’ Aft, the health plan had originated on Kaiser’s prewar construction projects 

but grown larger and more important when Kaiser became the employer of hundreds of 

thousands of war workers and their families. According to shipyard press, the staff of the 

well-equipped hospital at Richmond understood “that they are pioneers in a form of 

medicine that will prove of tremendous value to working people.” Sharpening the 

argument that medical care was necessary to the health of war industry, Fore ‘n’ Aft 

contrasted the 48,330 American military casualties up to October 1943 with the 7.1 

million injuries and deaths suffered by war workers.22 

Managers at Richmond and Marinship, along with their bosses at the Maritime 

Commission, also tried to bestow a grand prize on male workers: draft deferments. 

Ironically, the character of merchant shipbuilding hampered attempts to retain key men. 

After all, the yards and the Commission could not simultaneously contend that 

interchangeable workers made high output possible and that every worker was crucial to 

the process. In late 1943, the Commission’s personnel czar cautioned yards to maintain 

careful lists of all draft-eligible workers and to try to employ women wherever possible, 

                                                 

 
21 The best account of the Kaiser-Permanente health plan appears in Foster, Henry J. Kaiser, 211-233. 
 

  
22 Fore ‘n’ Aft, 14 April 1944 (vol. 4, no. 15), 20-21 (quote on 20). 
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for “with the transition of the shipbuilding industry into what practically amounts to a 

mass production industry, it is becoming more and more difficult to convince draft boards 

that individual workers are necessary to the extent required by the deferment rules and 

regulations set up by the various local boards.”23 Deferments were often impossible to 

obtain without the direct intervention of shipyard executives. Fred Drexler, who helped 

edit the Marinship newspaper, escaped the draft when Ken Bechtel wrote to the Marin 

County draft board explaining that Drexler was essential to the war effort.24 More typical 

was the experience of Tony Vinelli, a supervisor at Richmond who recalled that he “lost 

an awful lot of good welders [and] burners … that used to come up and ask me, "Can you 

try and keep me on?" Well, I couldn't do that. I would have liked to have done that, but 

then if I'd told a lot of stories and lied about it, I wouldn't feel right with myself. So 

consequently, that's how I lost a lot of the burners… When we got the new ones coming 

in, we'd teach them the same as we always did.”25 

 The social-service apparatus which included housing, transportation, medical 

care, and draft deferments were peripheral to the larger goal of making shipyard work 
                                                 

 
23 Shipyard Labor Relations Bulletin #18, 27 November 1943, 2. RG 178, entry 93D, carton 481, after 
“Government Agencies” divider. 
 
24 Private telephone conversation between Christopher James Tassava and Fred Drexler, 22 October 2000. 
 

  

25 Tony Vinelli oral history (15:44 on tape #15B). Conducted by the National Park Service, Rosie the 
Riveter/World War II Homefront project (transcript furnished to Christopher James Tassava by Stephen 
Haller, Historian, Golden Gate National Recreation Area, May 2001.) 
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into an especially patriotic activity.26 The unusual character of wartime production – 

especially the deep changes in the composition of the workforce and rapid technical and 

organizational innovation – required that administrators, managers, and workers develop 

an explicitly political framework for reinterpreting and intensifying production. 

As we have seen, shipbuilding was frequently and meaningfully compared with 

military activity. Welders played up their trade’s thrilling (and sometimes mortal) 

dangers, and shipyard managers and federal administrators emphasized the visual 

similarities of welders and soldiers. Too, certain shipyard work teams became closely-

knit units deployed according to rules of strategy and tactics. Eduardo Carrasco, a driller 

at Richmond, recalled that 
we all worked together. The riveters were working right there with the 
drillers and the chippers… The hot rivets… were red hot. They would 
throw to the riveter, you know, like playing Jai Alai to another one, and 
that one would grab it. And then immediately they'd put it in the hole, and 
then immediately the chipper would put it and chip it right in… so it can 
be welded… And it was dangerous, because they were just going real 
fast...27 

In this respect, work teams and shipyards mimicked the division of 

responsibilities in military units. But the analogy between industrial labor and military 

                                                 

 
26 Summarizing the analogous case in Revolutionary France, Ken Alder writes that “work became 
(temporarily) identified with patriotism” (Engineering the Revolution, 259; see also 218-220, 258-262, and 
269-271). 
 

  

27 Eduardo Carrasco oral history (20:15-20:30 on tapes #20A and 20B). Conducted by the National Park 
Service, Rosie the Riveter/World War II Homefront project (transcript furnished to Christopher James 
Tassava by Stephen Haller, Historian, Golden Gate National Recreation Area, May 2001.) 
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service also does not account for several important aspects of shipbuilding. No draft 

compelled workers to take shipyard jobs, for instance (though in 1944 several prominent 

mobilization officials, including Admiral Land, seriously considered labor conscription), 

and nothing more coercive than peer pressure kept them on a particular job. More 

importantly still, shipbuilding depended not on the carefully cultivated operational 

discipline and unit cohesion of the military, but on their opposite: sharp, frequent, and 

broad competition between and among shipbuilders and shipyards. During the war, 

Americans agreed that competition, not another social relation, was the best fuel for the 

economy. Of course, even the staunchest New Dealers never wanted to eliminate 

competition, only to reform it and set it on a fairer basis.28 

The war also required the suspension of laissez-faire capitalistic competition, but 

the pressure for “ships, ships, and more ships” – among other goods – also mandated the 

invention of an alternative means to intensify production and motivate companies and 

workers. In shipbuilding (and elsewhere in the war economy) athletic industrialism 

provided this alternative by fusing a sharp sense of patriotism with rivalry borrowed from 

organized sports. The historian of the Maritime Commission, Frederic Lane, briefly 

describes the phenomena which comprised athletic industrialism in his treatment of 

“planned competition,” a set of tools ranging from straightforward contests to Admiral 
                                                 

 

  
28 On this point, see Hawley, The New Deal and the Problem of Monopoly. 
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Vickery’s sometimes-cruel cajoles by which the Maritime Commission spurred 

contracting shipyards to greater production.29 For Lane, the techniques and tricks which 

induced Commission contractors to build more ships were largely the elite concern of the 

commissioners and shipyard managers. In early 1942, for instance, Vickery told the 

managers of the new six-way Liberty shipyards, including Marinship, “I consider you are 

all in competition.”30 By the end of the year, Marinship had performed so well that the 

admiral switched the yard to building T2 tankers.31 From Vickery’s perspective, 

contriving a race among the new yards thus resulted in both more Liberty ships and a 

good new yard to put on other work. 

 But in restricting his analysis to the Commission and shipyard managers, Lane 

does not study the effects of “planned competition” on workers individually or as a body 

and ignores the mechanisms which transmitted Vickery’s exhortations into actual work in 

the shipyards. More a product of Lane’s attention to the Maritime Commission than an 

omission (especially given the enormous heft of his book), Lane nonetheless leaves 

unexamined how managers and workers adapted and altered the directives emanating 

from the Maritime Commission to fit particular circumstances and aims. A competitive 

                                                 

 
29 Lane, 456-471. 
 
30 As quoted in ibid., 466. 
 
31 Ibid., 466. 
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program intended by the Commission to heighten concern for worker safety might have 

been used by individual shipyards to generate high-tempo production that actually 

endangered workers. Analyzing athletic industrialism at Kaiser-Richmond and Marinship 

thus offers a striking opportunity to study war work as an activity at the intersection of 

business enterprise and patriotic endeavor. 

 Highly-accessible sports metaphors and analogies made war work comprehensible 

and thereby drove people to perform more and better work. Shipyard work and sports 

were similar in that both created outlets for authentic competition: production races 

depended on direct rivalry between shipyards. In fact, many shipbuilders considered 

output races more real than professional sports. After all, when shipyards competed to 

build the most ships, workers aimed not merely to capture a championship pennant or 

accomplish a statistical feat, but to decisively contribute to the Allied war effort and the 

defeat of Germany and Japan. 

Given the explicit emphasis on quasi-sporting competition, gender mattered 

surprisingly little. The sports metaphors used in the shipyards tended to work on a 

generic level that drew on and reinforced a broad spirit of competition, not a narrow cult 

of sports knowledge or athletic prowess. Moreover, women had long had limited but real 

access to the organized sports with which shipbuilding was compared. In the 1920s and 

1930s, for instance, female collegians played in “powder bowls,” while other women 
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joined otherwise all-male teams and even formed semiprofessional football leagues in 

Los Angeles and Chicago. Commentators could not agree on the significance of these 

endeavors. Sportswriters treated women’s intercollegiate football as “a joke” and college 

administrators viewed it as a hazardous caprice. While other observers could not agree 

whether semipro women’s football disrupted, mocked, or simply paralleled the 

conventional sporting order, they did openly sexualize the players and declare them unfit 

for violent sports. After all, medical experts knew that “a woman’s body is not heavily 

muscled, cannot withstand knocks. A blow… may result in cancer or internal injury. A 

woman’s nervous system in also too delicate for such rough play.”32 

Of course, the oddity of women’s football (or the better-known women’s semi-pro 

baseball league that thrived during the war) neither gave rise to nor served as a model for 

women’s war work. Rather, the participation of women in organized sports demonstrated, 

in the face of contrary claims, that women could endure and even thrive in situations 

where grueling physical effort was the norm. Moreover, women’s sports prefigured the 

ecumenical ethos and structure of athletic industrialism in the shipyards. Attempts to set 

new welding records, campaigns to gather work-routine improvements, production races 

                                                 

 

  

32 The line comes from a 1936 Chicago newspaper article with a perhaps unintentionally suggestive title: 
“Tittle and Tattle.” Quoted in Michael Oriard, King Football: Sport and Spectacle in the Golden Age of 
Radio and Newsreels, Movies and Magazines, the Weekly & the Daily Press (Chapel Hill: University of 
North Carolina Press, 2001), 363. See also 354-357. 
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between shipyards, and the Commission’s overarching “M” award program: all at worst 

did not bar and at best actively encouraged the participation of groups which were 

somehow marginal to both prewar organized sports and to heavy industry, especially 

women, African-Americans, and Asian-Americans. Thus, athletic industrialism brought 

sports and war work into alignment by creating situations in which all workers could 

realize their desires for camaraderie, use their bodies in new ways, and simultaneously 

focus their labor power on both narrow contests and, more importantly, on the looming 

world war. 

This complex relationship between financial gain, patriotic participation in the 

war economy, and worker engagement with their labor resembles the elaborate, game-

like activity of “making out” on production quotas analyzed by sociologist Michael 

Burawoy. Based on his work in and study of a Chicago-area machine shop in the 1970s, 

Burawoy concludes that money cannot completely align the interests of managers and 

workers. Rather, “the play of the game itself, which generates a common interest in the 

outcome and in the game’s continuity,” forges a partial but durable consensus between 

managers and workers as to the aims of the enterprise.33 The games are thus “usually 

neither independent of nor in opposition to management,” but serve such managerial 
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interests as controlling the labor process or making profit.34 Burawoy roots workers’ 

participation in games in an “inclination” towards finding means to “compensate for loss 

of control over the labor process.” While World War II athletic industrialism supports the 

idea that industrial workers are predisposed to discover and create ways to maintain their 

own interest in the work, shipyard athletic industrialism operated in the other direction. 

By providing opportunities for workers to intensify their labor and to channel it towards 

certain goals, athletic industrialism actually allowed workers to enlarge their role in and 

control over the shipbuilding process.35 Owing to their large scale, Burawoy would 

classify shipyard athletic-industrial contests as “group games” (rather than individual 

games which pit a single worker against his machine, the clock, or his quota), which he 

says “are potentially more permanent, since they engage the attention of workers more 

deeply and enlarge the scope of uncertainty.” 36 This paradoxical opposition of very deep 

engagement and avid participation with overarching ambiguity is, of course, perfectly 

typical of organized sports, with their adrenalin-driven athletes, fervent fans, and frequent 

uncertainty as to the outcome of any one contest. In the same way, Burawoy’s summary 

of group games aptly describes shipyard athletic industrialism, which thrived in various 
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forms throughout the war, drew workers and managers deeply into the evolving 

production system, and found its central dynamic in uncertainty as to who would win this 

contest or that race. 

 

The Race Question: Shipbuilding Stunts and Speed Records 

 Getting shipyards into operation as quickly as possible became the first 

opportunity for quasi-athletic accomplishment by Kaiser-Richmond and Marinship. 

Richmond Yard 1 required just ninety days to turn a mudflat into enough of a shipyard 

that workers could fabricate and lay the keel of the first British freighter. Richmond Yard 

2 took slightly longer to lay its first keels and then to launch and deliver its first ship. 

Yards 3 took less time than Yard 2 to lay its first keel, but far more time to launch and 

deliver its first ship. On the other hand, the Richmond yard magazine bragged that when 

Yard 3A launched its first LST in October 1942, “a record was set—shortest time from 

construction of facilities to launching of any yard in the country!”37 All the Bay Area 

yards, and indeed most yards around the country, engaged in this self-aggrandizing 

publicity. Across the bay, Marinship capitalized on its predecessors’ technical and 

organizational knowledge (and, indeed, their steel-fabricating capabilities), to beat the 

Richmond Liberty yards’ standards by launching its first Liberty ship, the William A. 
                                                 

 
37 Fore ‘n’ Aft, 14 April 1944 (vol. 4, no. 15), 9. 
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Richardson, 178 days after keel-laying. Admiral Land warned the crowd at the launching 

ceremony that the U.S. could lose the war “in our shipyards just as surely as on our 

battlefields,” but according to the San Francisco Chronicle, the Richardson represented 

workers’ “personal answer to Hitler—an answer not in words, but of steel and… toil and 

noise and sweat.” 38 

 

Figure 3: Shipyard and First-Ship Construction Times 
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352 

 As these dates show, shipyard managers and workers strove to align production 

milestones. Yard 1 laid the keel of its first ship exactly three months after construction 

began, for instance, and launched it almost exactly two months later. Yard 3A aimed for 

the same effect with the first days of months, Marinship with last days. These rhyming 

dates indicate that administrators wanted to manipulate the perception of the yards’ 

accomplishments by providing nicely rounded, easily interpreted numbers, like the ninety 

days between groundbreaking and keel-laying at Richmond Yard 1. The rhyming dates of 

first ships also indicate how readily managers and workers could manipulate the pace of 

construction, at least over short periods. To some degree, coinciding milestones probably 

resulted from the common workplace phenomenon of intensive toil at the end of given 

time periods, for instance to clear inventory before a fiscal-month deadline or to complete 

an order by the weekend. 

 But since a shipyard could only build one first ship, managers and workers at 

Richmond needed, and invented, other means to maintain their energy and attention. In 

1941-1942, the yards could not look forward to a changeover to other ship types. Instead, 

the Richmond Liberty shipbuilders, along with their peers at Oregon Ship, looked to the 

very proximate future and developed another source of and outlet for their energies: 

“stunt” building projects. These ship-construction races aimed to accomplish stunning 
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technical feats, win acclaim from the public and attention from the government, and spur 

workers. 

The stunt ship phenomenon deserves primacy in the effort to map the 

motivational world of the shipyards for two reasons. Practically, stunt building appeared 

before all the other major forms of athletic industrialism in the shipyards. Ideologically, 

the stunts furnished Maritime Commission officials, shipyard managers, workers, and the 

public with the opportunity to draw an analogy between sports and production and 

establish athletic industrialism as a matter of participation, not observation.39 

The great stunt builds all occurred in a season of their own, the summer and fall 

of 1942. As America’s first, troubled summer at war passed, Richmond Yard 2 and 

Oregon Ship staged a three-heat race to set the speed record for building a single Liberty 

ship. This obvious goal incorporated two subtler aims: putting the Kaiser yards in the 

vanguard of the war effort and experimenting with new production techniques that would 

ensure the yards’ continued success. 

The contest between Oregon Ship and Richmond Yard 1 and Yard 2 continued a 

rivalry between Henry Kaiser’s oldest son, Edgar, who ran the three shipyards near 
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Portland, and Clay Bedford, the long-time Kaiser employee who ran the four yards at 

Richmond. At Grand Coulee in 1939-1940, Clay Bedford and Edgar Kaiser “cut the dam 

in half” – pitting their respective construction crews against one another on parallel jobs. 

This organizational and motivational scheme worked well: the partners completed the 

Grand Coulee spillway eighteen months ahead of schedule and collected $7.2 million in 

profit.40 Grand Coulee wound up just a few months before Kaiser’s plunge into 

shipbuilding, so the interpersonal rivalry served as a convenient point around which 

managers at Richmond and Portland assembled their shipbuilders, many of whom went 

straight from the dams to the shipyard, and many of whom embraced production 

competition as a good way to quickly learn how to build ships. 

 The Commission had long used competition to drive its contractors. In 1938, the 

Commission used one especially low bid on its first cargo ship contracts to bludgeon 

other Atlantic Coast shipyards into accepting Commission work. In 1942, Admiral 

Vickery convinced the Kaiser yards to accept new Liberty ship contracts with 105-day 

construction deadlines for two reasons: to assign the most ships to the fastest yards and to 

pique the old-line builders.41 
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West Coast yards like Kaiser’s and Bechtel’s facilities displayed much more 

interest in stunts than their older, more established, and more tradition-bound 

counterparts. Journalist Eric Sevareid mentions the sixty-day construction of a destroyer 

at Navy yard on the Atlantic Coast (a feat he claims “had nothing to do with the ‘profit 

motive’”), but no evidence suggests that the old-line eastern merchant shipyards ever 

tried to join or beat Kaiser’s merchant records.42 Presumably, Bethlehem Steel’s 

shipbuilding division felt little compulsion to show off, and may have lacked the ability 

to do so. For old-line yards, wartime production techniques deviated from the norm but 

did not permanently transform shipbuilding. 

 Because of their size, complexity, and significance, ships have long brought 

special effort from their builders. Threatened by the Ottomans in 1570, workers at the 

Venetian Arsenal (the largest industrial complex in Europe before the Industrial 

Revolution) outfitted a hundred already-constructed war galleys in just three months. In 

1574, the Doge impressed Henri III of France by having a large galley built, launched, 

and armed in less than an hour.43 During the American Civil War, the federal warship-

procuring agency asked the designer of the ironclad USS Monitor to try to build the ship 
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in a hundred days.44 The American shipbuilding program for World War I featured 

several negative cases of speedy construction, most notably when Henry Ford attempted 

to mass-produce antisubmarine ships. Ford only delivered the last sub chaser in 1919, 

well after Navy needed it.45 Managers of the government shipyard at Hog Island fell 

similarly short when an attempt to launch seven ships in under an hour – an 

accomplishment modestly predicted to stand forever “as the world’s greatest ship-

launching achievement” but ruined when it actually took about twice as long to launch 

the ships.46  

Oregon Ship, the first and biggest of the three yards near Portland, Oregon, started 

the stunt shipbuilding spree. Over seven days in late August 1942, the yard launched 

three successive ships in ever-shorter times, including the Pierre S. Dupont, which went 

from keel-laying to functional cargo vessel in just 31 days – far less than the 240 days 

required to build the first Liberty. As workers at Oregon raced to complete the Dupont, 

                                                 

 
44 David Mindell, War, Technology, and Experience aboard the USS Monitor (Baltimore: The Johns 
Hopkins University Press, 2000), 40. 
 
45 Hounshell, “Ford Eagle Boats,” 198-199. 
 

  

46 American International Corporation, “Souvenir Program of the World’s Record Launching (Seven Ships 
in Fifty Minutes),” July 21, 1920; Hog Island News Finis, 1 February 1921 (vol. 3, no. 23), 9. Hagley 
Museum and Library, Wilmington, Delaware. Yards around the world participated n the race for record-
setting ships during World War I: one Japanese yard built a freighter in thirty days. Kazuo Wada and Takao 
Shiba, “The Evolution of the ‘Japanese Production System’: Indigenous Influences and American Impact,” 
in Americanization and Its Limits, ed. Zeitlin and Herrigel, 319. 



357 

Richmond Yard 2 mounted a challenge by launching a Liberty, the John Fitch, in just 

twenty-one days, two fewer than the Dupont. Announcing that that management had cut 

short the day shift so workers could attend the launching (civilians could listen to a radio 

broadcast), Clay Bedford, the general manager at Richmond, said that “maybe somebody 

will break even this record – and we hope they try.”47 

The launch was spectacular. With “men cheering and whistles screeching in 

brazen delight,” Henry Kaiser’s wife, Bess, christened the John Fitch at mid-afternoon on 

August 28, twenty-four days after keel-laying and less than a day back of the Dupont.48 In 

Henry Kaiser’s launching ceremony speech, he challenged other shipyards to build a 

Liberty in eighteen days.49 The San Francisco Chronicle said the ship left “behind her, 

smashed to oblivion, … every record in shipbuilding speed,” and printed prow-on 

photographs of the ship gliding towards the water like a halfback plunging through the 

defensive line for a touchdown.50 The paper saw in the ship’s “strong welds… a pattern 
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for the welding done on human beings” in building the vessel. Moreover, the stunt, which 

had been “planned from the very outset… by the men who designed the yards and 

fashioned the process, who streamlined shipbuilding by harnessing every modern 

industrial trick, who conceived shipbuilding as a job that must be run like an automobile 

assembly line,” proved that men “who had never seen a ship before December” could 

build a record vessel.51 Indeed, a crane lifted a new keel plate onto the shipway just 

moments after the Fitch hit the water, symbolizing the ceaselessness of war production. 

The record-setting Fitch became not only an industrial accomplishment – and the 

occasion for something like a party – but a political event which counterpointed the 

fiascoes of early mobilization. Behind the scenes, the yard’s elite used the Fitch to 

reconfirm their personal bonds with one another. Clay Bedford gave watches to “the two 

boys who were in charge of the boat.”52 The general superintendent of Yard 2 told Henry 

J. Kaiser, Jr., that the construction crews’ “reward for the efforts expended on the “S.S. 

John Fitch” was being PRIVILEGED to have your mother sponsor this world’s record 

ship,” a note duly passed on to Bess by her son.53 Richmond Yard 2 delivered the Fitch to 
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the Maritime Commission on September 2, five days after its launch and one day after the 

Commission accepted the Dupont from Oregon Ship. The Chronicle barely noted this 

less spectacular event, but the quick delivery meant that the two yards had become 

equally adept at outfitting Liberty ships and that Richmond had set a new overall 

shipbuilding record of 24 days. 

Oregon Ship responded by meeting Henry Kaiser’s call for an eighteen-day ship. 

On September 23 – two weeks ahead of the pace set on the Fitch – Anna Boettiger, the 

daughter of President and Mrs. Roosevelt, christened the Joseph N. Teal before a crowd 

that included her own father, then nearing the end of a grueling cross-country tour of 

defense plants.54 Oregon Ship managers had manipulated Teal’s production schedule to 

accommodate the president (whose attendance went unreported for security reasons in 

newspaper accounts), but claimed nonetheless “that the establishment of the record had 

not meant sacrifice of other work at the yard.”55 Oregon Ship delivered the Teal on 
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September 27, the anniversary of the yard’s first delivery (another rhyming date), and 

thus broke “every shipbuilding record in history” with a new standard of fourteen days 

from keel-laying to delivery – auguring well, according to Henry Kaiser, for the “‘great 

production era’ which would rebuild the world after the war.”56 

At a post-launch banquet, a University of California, Berkeley official saluted 

Kaiser for developing “a means – a great means – to defend the free life which we 

treasure.”57 The Teal elicited excellent press for the “Miracle Builder.” The Sunday San 

Francisco Chronicle magazine featured a substantial profile of Kaiser and rhapsodized 

over the recent “miracle” at Portland .58 The “Real Heroes” comic strip featured Kaiser 

and aircraft designer Howard Hughes, new partners in a project to build a giant wooden 

transport airplane (which, after Kaiser backed out, became the once-airborne “Spruce 
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Goose”).59 Most notably, Life magazine printed a photograph of Kaiser and President 

Roosevelt and an article on the Teal launch.60 

As Kaiser’s star rose, managers and workers at Richmond Yard 2 spent six weeks 

preparing for a final stunt to recapture the speed record, relegate Oregon Ship to second 

place in the Kaiser shipbuilding empire, and garner their share of glory. Finally, at 12:01 

a.m. on Sunday, November 8, workers lowered laid the bigger-than-usual keel section for 

hull no. 440, the eventual Robert E. Peary, on floodlit shipway no. 1, the “distinguished 

spot” where the Fitch had been built and the yard’s first Victory ship would later be 

constructed.61 So many workers lingered after their shifts to witness the keel-laying that 

they created a safety hazard and fomented “some over-excitement.” 62 Sixty minutes later, 

the giant honeycomb of the hull’s double-bottom rested on the shipway; after another 

hour, much of the hull walls, several of cargo hold bulkheads, and a special engine 

subassembly had all been erected as well. The first day hours of work entailed the 
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erection of 1300 tons of steel (five or six times the usual average of two or three hundred) 

and making 16,000 feet of welding (twice the average).63 The disparity between erected 

steel and welding footage resulted from performing most welding in fabrication shops 

away from the waterfront – the most important innovation of the shipbuilding stunts. 

On the stunt’s second day, crews worked at a “steadyrhythm [sic]” placing several 

fifty-ton transverse bulkheads and the ship’s entire stern, a massive unit which accounted 

for much of the hull’s weight.64 On the third and fourth days of construction, several 

subassemblies were combined to form the upper deck and the superstructure (the latter, 

so complete that an electric fan had already been plugged into a socket, was lifted by 

cranes as easily as they might have moved “finished bungalow… from one lot to another 

without cracking a single vase.”)65 Now more than nine-tenths complete, the ship was 

ready to launch.66 

According to the official account of the stunt, the combination of large 

prefabricated units, extensive shopwork, and capacious worksites permitted up to 2,500 
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men to simultaneously work on the hull, two or three times more than could work on a 

ship being constructed with traditional methods.67 Outsiders and insiders both recognized 

the importance of new organizational and technical techniques. The Chronicle 

summarized wartime shipbuilding as a matter of using “plenty of room to ‘make big 

pieces out of little pieces’,” rendering a complex industrial process comprehensible to 

anyone who had ever played with blocks.68 Shipyard publicists claimed that “no time was 

wasted in waiting,” a response to critics who accused Kaiser of “hoarding” labor and 

having hundreds of employees who never did any work. 

In these ways, the Peary intensified longstanding drives for speed and, by 

epitomizing the popular basis for the stunt ships, demonstrates both how athletic 

industrialism rested on wide worker participation and how workers manifested their 

enthusiasm for athletic industrialism activities. According to Bedford, the Peary resulted 

entirely from “popular demand from the yard after the launching of the 10-day boat at 

Oregon Shipbuilding Corporation,” including “more than 250 letters,” sent to Bedford’s 

office, which suggested means “to improve… prefabrication and production methods” 

and indicated “how even a 10-day record could easily be surpassed.” Some of this 
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groundswell was engineered by management, which had authorized the inclusion of 

“‘what has Oregon got that we haven’t got’” cards in Fore ‘n’ Aft. Shopfloor ideas 

formed the core of the program to build a record ship.69 Bedford described the ship as a 

kind of populist shipbuilding laboratory: 
our primary purpose has been the experimenting in new prefabrication 
methods. After receiving hundreds of valuable suggestions and time-
saving inventions from our workers, we all decided to try them on one 
hull... Our workmen told us, “You order the parts and give us the tools, 
and we’ll do the job.”70 

Deeply engaged in the project, so many off-shift workers came to the yard to act as “a 

rooting section” that management had to broadcast “an appeal… that only those 

supervisors and workmen assigned specifically to the job should be at the building berth” 

– dampening the stunt’s “the education feature” but making work easier.71 Still, workers 

reveled in their ability to control the pace of construction and, thus, the terms of their race 

with Oregon. When managers announced plans to launch the ship after exactly a week on 

the way, workers declared (according to the Chronicle), “‘Nuts to seven days! We’re 

gonna do this baby in five!’” and chanted “‘Praise the Lord and pass another section!’” – 
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a riff on the apocryphal demand of a chaplain at Pearl Harbor to “Praise the Lord and 

pass the ammunition” and a popular song of that title.72 

 Managers at Richmond did not just use the Peary to rally workers; the stunt ship 

was also valuable as a publicity-gathering tool. The day after the keel-laying, Clay 

Bedford invited Henry Kaiser to a post-launch dinner for the ship’s sponsor, an event to 

which the yard would also invite the directors of the Permanente Metals Corporation, 

Maritime Commission officials, and “other prominent local people” – transforming the 

launching celebration into a war-related social event. Bedford could not specify a date for 

the launch, which “for technical reasons… cannot be selected until Tuesday, November 

tenth,” and asked his boastful boss to avoid announcing any “extremely confidential” 

details of the stunt build.73 Only after determining the likely launch date and time and 

clearing it with Kaiser and the Maritime Commission would Bedford release information 

regarding the stunt, first to Bay Area newspapers that had “cooperated by not releasing 

the information,” and then to the East Coast press – a strategy which reinforced the idea 

of the stunt ships as West Coast accomplishments, and thus linked them to other Kaiser 

projects like Hoover Dam.74 
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The Peary was launched on November 12, just four days after keel-laying, at a 

typically grand ceremony. Mrs. Otis Bland acted as matron of honor. Her husband, a 

Democrat from Virginia who chaired the House of Representative’s Subcommittee on the 

Merchant Marine and Fisheries, which had drafted the 1936 Merchant Marine Act and 

still held the congressional reins of power over the Maritime Commission. Mrs. James F. 

Byrnes christened the ship . Her husband, James “Jimmy” Byrnes had just left the 

Supreme Court to direct the federal rationing program; he later served as the unofficial 

“assistant president” and ran the mobilization super-agency, the Office of War 

Mobilization75 The souvenir launching-ceremony program included drawings of the ship, 

an excerpt from a Longfellow poem which shipbuilders often quoted, and a schedule for 

the half-hour event: four musical selections, a flag raising, an invocation, several 

speeches and the actual christening.76 One speaker described the ship as part of the 

“lifeline of vessels” that would prevent the dismal flight of “‘the Japanese vultures’” who 

would “‘rain down death and destruction, and… drop upon us the chains of slavery.’”77 In 

a congratulatory wire, Henry Kaiser claimed the ship represented a “‘gift to the world’” 
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and proved “‘the value of the fifth freedom – the right to produce.’”78 On their part, 

workers recognized the importance of the ship not with speeches or press releases but by 

thronging the launch ceremony to witness a milestone for the yard and the accelerating 

war economy. A few workers marked the occasion in more personal ways: welding 

supervisor Tony Vinelli finagled a scrap of the ribbon from the bottle of christening 

champagne, which he kept as a memento for more than fifty years.79 

The San Francisco Chronicle treated the Peary as a monumental achievement. 

Kaiser’s “fifth freedom” had turned “the art of shipbuilding… almost completely to 

assembly line methods.”80 The Chronicle even squeezed meaning from the ship’s 

eponym: in 1909, after several failures, Rear Admiral Robert E. Peary led the first 

successful expedition to the North Pole, becoming “the man who refused to fail” – like 

Henry Kaiser.81 In a nearby cartoon, Mussolini watched the Peary launch and sputtered in 

disbelief, “We’ve already said it’s impossible to launch one in ten days.”82 More 
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amusingly the Chronicle claimed that anyone who wanted to push the record would 

“have to launch blueprints.”83 

More than nine-tenths complete at her launch, the Peary was outfitted and 

delivered in just three more days.84 In a censored note passed on to the yard, her master 

claimed that she had been loaded “in record time.” The ship sailed on her maiden voyage 

fifteen days after keel-laying. The unnamed dispatch-writer added, “I rather think the 

Japs and the Heines would have to hump a little to equal that.”85 

 

Figure 4: Stunt Production of Liberty Ships, 1942 

Shipyard Oregon 
Ship Oregon Ship Oregon 

Ship 
Richmond 
Yard 2 Oregon Ship Richmond 

Yard 2 
vessel name William H. 

Seward 
Gideon 
Welles 

Pierre S 
Dupont 

John Fitch Joseph N. 
Teal 

Robert E. 
Peary 

keel laying 7/14/42 7/19/42 8/1/42 8/4/42 9/13/42 11/8/42 
launch date 8/20/42 8/23/42 8/27/42 8/28/42 9/23/42 11/12/42 
construction 
time 

37 days 35 days 26 days 24 days 10 days 4 days 

delivery date 8/31/42 9/7/42 9/1/42 9/2/42 9/26/42 11/15/42 
outfitting time 11 days 15 days 5 days 5 days 3 days 3 days 
total time 48 days 50 days 31 days 29 days 13 days 7 days 
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 Just after the Peary sailed, Maritime Commission Chairman Emory Land 

announced that American shipbuilders had cut the average rate of construction by a 

staggering 72%, from about 228 days on March 1, 1942, to 64 days by mid-November. 

Cautioning that the average rate “is what counts…, not the ten-day or four-and-a-half day 

exceptions, which, after all, are only stunts, though useful for discovering short cuts,” 

Land nonetheless praised the speedy construction as the “equivalent to an almost 

threefold increase in our building capacity.”86 

This warning against further stunt builds fell on deaf ears. Just after the Peary, the 

Pacific Bridge Company, a Six Companies member which had also become a wartime 

shipbuilding, launched an amphibious assault ship after just 81 hours of construction, 

ostensibly beating the recent Peary record by almost a full day. Thanks to an informant, 

however, Navy intelligence officers discovered that Pacific Bridge did nothing more than 

pump the shipbuilding basin full of water, then empty it back out – during which the 

ship’s “stern was twisted out of line so that it had to be cut out and reinstalled.” Maritime 

Commission officials castigated the company for its incompetence and accidental 

sabotage.87  
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This vainglorious episode concluded the main run of stunt shipbuilding. On 

November 24, 1942, Maritime Commission Vice Chairman Howard Vickery severely 

chastised Henry Kaiser for Oregon Ship’s attempt to beat Pacific Bridge’s flawed record. 

Raging that “we can see no purpose in making a drive of this sort,” Vickery warned that 

the Maritime Commission would begin estimating “costs which the Commission has to 

stand for construction in this manner and have those costs charged against your account” 

and said that since stunt shipbuilding “leads to false impressions by the public,” such 

efforts were “not in the interests of a complete shipbuilding program.”88 Vickery sent the 

telegram to Henry Kaiser, Carl Flesher, and the head of USMC public relations, 

effectively ending the stunt shipbuilding effort.  

Nonetheless, the stunt ships were important demonstrations of American 

industrial prowess and spectacular episodes of shared purpose. The San Francisco 

Chronicle, for instance, called Peary “a challenge in steel to Schicklgruber & Co. – to the 

Axis dictators and all their claims of America’s softness and slowness.”89 More 

importantly, the stunt ships helped pull the American war effort out of its nadir in 1942. 

At home, spectacular fiascoes like Ford’s Willow Run bomber plant symbolized the 

incompetence of business and government. Abroad, the Axis continued to sink more 
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Allied ships than American and British yards could build. When President Roosevelt, in 

his “terrific directive,” demanded nine million tons of shipping by December 1942 and 

fifteen million tons in 1943, the Maritime Commission and contractors like Henry Kaiser 

seized the opportunity to not only capture public attention, but positively contribute to the 

war effort by developing new, faster ways to build merchant ships. 

 Though the stunt builds dramatically demonstrated the possibilities of wartime 

shipbuilding, they exhibited several major flaws, too. First, as Land and Vickery 

contended, building a record ship required shipyard managers to focus all their human 

and material resources on a single vessel. Despite Oregon Ship’s claims to the contrary, 

this slowed or stopped work on other hulls. The stunt builds also exerted a dangerous 

centrifugal force on the Liberty ship program. Old-line shipbuilders with less interest in 

new techniques and new shipbuilders with less aptitude for them resented the industrial 

showmanship by which Kaiser made them look comparatively slow or even lazy. 

For these reasons, the Maritime Commission’s ban on stunt builds obtained 

through the end of the war. 90 In place of more stunt efforts, shipyard managers and the 

                                                 

 

  

90 The next major stunt occurred at Marinship near the end of the war. A week after Germany surrendered 
and two and a half years after the Peary, the Sausalito yard laid the keel for its own stunt ship, the 
Huntington Hills. Launched on June 11 and delivered on June 13, “the Rocket Ship” (which the Marin-er 
showed skimming the waves on her way to Japan) set a thirty-three day construction record for T2 tankers. 
In fact, the Huntington Hills moved from keel-laying to delivery in just half the time needed merely to 
outfit Marinship’s first T2. Compared to the early-war stunts at Oregon Ship and Kaiser-Richmond, though, 
the stunt rang hollow. Richmond Yard Two set its Fitch and Peary records with the thirty-second and 
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Maritime Commission refined a range of other motivational programs which reinforced 

the depiction of war workers and mobilized firms as integral to the war and which 

amplified the quasi-athletic aspects of war work. The various programs also allowed the 

Commission, its contractors, and its workers to discharge their productive energy evenly, 

avoiding great frenzies like the Peary, and provided plenty of opportunities for Richmond 

Yards 1 and 2 and Marinship to burnish their reputations as preeminent shipbuilders. 

 

War Awards  

 By the time Kaiser Yard 2 launched the Peary, the Maritime Commission was 

carefully organizing alternative means to encourage intense inter-yard competition and 

still dampen schedule-disrupting and self-aggrandizing stunts like the Fitch-Teal-Peary 

race. The centerpiece of this model of athletic industrialism was the Commission’s “M” 

award program, which rewarded yards that met or exceeded their production quotas with 

a special pennant bearing a big gold “M” (interpreted variously as standing for “merit” 

and “Maritime”) and workers with lapel pins which identified them as valuable players in 

the war effort. 

The Maritime Commission’s “M” award was modeled on the Navy’s “E” (for 

“Excellence”) contractor prize, a program developed by Lewis Strauss, an Naval officer 
                                                                                                                                                 

  

sixtieth hulls in a line of 351 Liberty ships, while Marinship set its record on its eighty-sixth ship of ninety-
three. See the Marin-er, 9 June 1945 (vol. 3, no. 25), and 23 June 1945 (vol. 3, no. 26). 



373 

with special responsibility for the inspection of procured goods.91 In May 1941, Strauss’ 

superiors asked him to develop an incentive program for Bureau of Ordnance contractors. 

Navy Secretary Frank Knox suggested a blacklist of underperformers, but Strauss instead 

devised a “white list” scheme, based on the Navy’s thirty-five year old “E” award for 

well-run ships and accurate gunnery crews, which rewarded superlative contractors with 

the right to fly a distinctive pennant and the companies’ employees to ear special lapel 

pins.92 Between July 1941 and Pearl Harbor, BuOrd bestowed almost a hundred “E” 

awards. In March 1942, Navy officials decided to award an “E” to Oregon Ship, a cross-

service infringement which impelled the Maritime Commission to devise its own 

program.93 

The Maritime Commission’s “M” award program fell under the jurisdiction of 

Vice Chairman Howard Vickery, who ran the sonorously-named “board of awards” and 

                                                 

 
91 Men like Strauss, James Forrestal, the Under Secretary of the Navy; Judge Robert P. Patterson, the Under 
Secretary of War; and Henry L. Stimson, the Republican attorney whom President Roosevelt chose as his 
Secretary of War, all exhibited a social and fiscal conservatism grounded in business experience which 
made them, in the words of historian John Morton Blum, “accustomed to command,… at ease with the 
power they now exercised” in the government, and fitted them for long government service: Strauss chaired 
the Atomic Energy Commission from 1953 to 1958. Blum, V Was for Victory, 120.  
 
92 Lewis L. Strauss, Men and Decisions (New York: Doubleday & Co., 1962), 149; Richard Pfau, No 
Sacrifice Too Great: The Life of Lewis L. Strauss (Charlottesville: University Press of Virginia, 1984), 66. 
 

  

93 Another act of naval interloping may have driven the Army to join the “E” program, for the service 
began awarding an “E” to its best contractors at about the same time Lane, Ships for Victory, 453-454. 
Strauss, 150; Pfau, 66-67, 70. Pfau misidentifies the “M” as a “Merchant Marine” program: merchant 
shipping in fact did not participate in the “M” program, only shipyards and other contractors. 



374 

depicted the program as “tangible recognition of achievement in the vital work of ship 

production” and “incentive to even greater achievement” – in other words, the opposite of 

the ubiquitous token it might become in the hands of the Commission’s public relations 

office.94 Though originally intended to reward “the shipyard… which had made the 

greatest progress in connection with its contracts” in each fiscal quarter, Admiral Vickery 

soon created parallel “M” programs, with one applying to Liberty ship yards and the 

other to yards building other vessels and suppliers of equipment like engines and anchors. 

For the latter, Vickery and the board eschewed either an apparently objective, time-

limited standard or any other “inflexible criteria,” choosing instead to bestow the prize on 

“evidence of outstanding performance,” which could range from the obvious (a history of 

beating contract deadlines) to the nebulous (“cooperative labor relations” or simply a 

“willingness to assume difficult tasks”).95 The board of awards used more concrete 

criteria to measure Liberty yards. To earn the right to fly the “M” pennant for six months 

and have its workforce wear “Labor Merit Award” pins, a shipyard had to “consecutively 

deliver EC-2 vessels into service within 105 days or less from keel laying to delivery 

                                                 

 
94 H.L. Vickery to “All Shipyards, Prime and Subcontractors Having Contracts with the Maritime 
Commission,” 27 June 1942, 1. RG 178, entry 93C, carton 480, “Regulations for Award of Maritime ‘M’ 
Extra Copies” folder. National Archives and Record Administration, Washington, D.C. 
 

  

95 H.L. Vickery to “All Shipyards, Prime and Subcontractors Having Contracts with the Maritime 
Commission,” 27 June 1942, 1. RG 178, entry 93C, carton 480, “Regulations for Award of Maritime ‘M’ 
Extra Copies” folder. National Archives and Record Administration, Washington, D.C. 
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from all their shipways” – an accomplishment which not only enlarged the merchant 

fleet, but demonstrated the yard’s ability to built ships at a high and constant rate.96 

By beating its deadline to complete thirty Ocean-class freighters for Britain (and 

thus trouncing the old-line shipbuilding responsible for the other thirty), Richmond Yard 

1 earned one of the first “M” awards, which Admiral Vickery personally presented on 

July 22, 1942, on the occasion of the launch of the yard’s second Liberty ship and the 

delivery of its last Ocean vessel. The printed program left no doubt about the “M” 

award’s character as an instrument for recognizing and exhorting workers, from its 

awkward title – “On to Victory: Award of Merit by the United States Maritime 

Commission Honoring Each Workman of Richmond Shipyard Number One of the 

Permanente Metals Corporation” – to the straightforward statement that “the production 

of American workmen can restore and maintain democracy for the world.”  

 Vickery ran the “M” program as a benevolent tyrant who permitted no appeal of 

his decisions but who also accepted recommendations for “M” awards from regional 

directors of construction like Carl Flesher or even “any prime or subcontractor [which], 

feeling… entitled to the award, may apply in writing to the Maritime Commission.” For 

instance, Vickery accepted Carl Flesher’s argument that one Los Angeles yard deserved 

                                                 

 

  

96 H.L. Vickery to “All Shipbuilding Companies Having Contracts with the U.S. Maritime Commission for 
the Construction of EC-2 Vessels” 10 June 1942. RG 78, entry 83, carton 843, after “QM 56” divider. 
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an “M” award even though materials shortages prevented the yard from meeting its 

quotas. In 1944, the Commission began awarding the pennant “very generally” on the 

basis of shipyard “workmanship and… success in overcoming difficulties” while still 

developing “new elaborations… to reward the extra merit of the outstanding yards,” such 

as a star for every successfully-completed round from the shipways.97 The Richmond 

shipyards exemplified both these trends. By May 1944, Yards 1 and 2 had added a total 

of twenty-one stars to their “M” flags (a rate of one award every forty-five days since the 

launch of their first ship) and had even won a special flag denoting membership in the 

exclusive “Maritime 250 Club” of yards that produced 250 ships. Finally, the Maritime 

Commission essentially surrendered by bestowing the grandiose “Gold-Wreathed 

Maritime Merit Eagle Pennant” on the Richmond yards.98 

Under the increasingly loose criteria for awards, even Richmond Yard 3, the black 

sheep of the Kaiser shipbuilding organization, could win the Maritime “M,” which 

Admiral Vickery personally presented in July 1944. Two male workers – a 28-year 

Kaiser veteran and a war hero – received merit badges on behalf of the entire workforce. 

                                                 

 
97 Lane, 454. 
 
98 Fore ‘n’ Aft, 19 May 1944 (vol. 4, no. 20), 1. Only three other yards won the same flag: Oregon Ship, 
Calship, and Bethlehem-Fairfield. Not coincidentally, only Fairfield was not a West Coast facility run by 
Kaiser or Bechtel organizations. 
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Displaying his remarkable ability to talk up his hobby horse of postwar production, 

Henry Kaiser told the crowd that though “the human heart is always hungry… for 

recognition,” the “M” award should temporarily satisfy the hard-working crews at Yard 3 

and assure them that “your future and my future go together.”99 

By the end of the war, 35 shipyards – about a third of the Maritime Commission’s 

stable of shipbuilders – and 175 factories or workshops had won the “M.” This hallowed 

group included not only major shipyards like the four Kaiser yards at Richmond and 

Marinship, but oddities like a Michigan mining equipment company which switched to 

making cargo-handling hoists for Liberty ships and a one-man workshop which turned 

out spokes for the traditional wooden pilot’s wheels of Liberty ships.100 (By way of 

comparison, the Army and Navy made about four thousand “E” awards and Lewis 

Strauss himself earned a medal for inventing “the greatest stimulus to munition 

production developed during the war.”101) 

                                                 

99 Fore ‘n’ Aft, 14 July 1944 (vol. 4, no. 28), 1. 
 
100 F. A. Flodin to Tim Bedford, 18 October 1943 (HJK papers, carton 288, folder 22); statistics and 
anecdote about spoke-maker: Lane, 454. 
 

  

101 Citation accompanying Strauss’s Legion of Merit, 20 January 1944; cited in Richard Pfau, No Sacrifice 
Too Great: The Life of Lewis L. Strauss (Charlottesville: University Press of Virginia, 1984), 71. As a 
member of the new Atomic Energy Commission from 1946-1953 and chairman of the AEC until 1958, 
Strauss was instrumental in leading the hydrogen bomb project and in ousting the physicist Robert 
Oppenheimer from the nascent atomic-weapons complex. 
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As administered by technically-minded men like Admiral Vickery, the award 

programs married the double desire for high pace and high output with readily-managed 

and easily-recognized standards of accomplishment. The award programs, moreover, 

dampened the centrifugal effects of competition focused on individual ships and oriented 

workers and managers towards groups of ships – a month of Liberties, a fleet of cargo 

ships. 

The problem with the “M” award lay in its impersonal or absolute character. To 

win an “M,” a yard had only to meet a relatively objective criterion like production 

speed. The “M” award engendered little sense of competition between shipyards, except 

the crude way it set the yards on the path to accumulate the most stars. Thus, Vickery and 

the board of awards slowly shifted towards award programs which pitted shipyards 

against each other. These interyard competitions operated on two models, one designed to 

encourage overall ship production and one designed to smooth certain rough edges in the 

shipyards.  

 The Maritime Commission’s “Tanker Champ” program exemplified the latter 

model of interyard competition. Announced in October 1943, the program pitted the 

yards building the T2 tanker against one another in monthly races to deliver the most 

ships and thereby win the right to fly the “Tanker Champ” flag over the next month. 

Though the German assault on tanker shipping had waned significantly, the increasing 
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length of Allied supply lines demanded as many tankships as American yards could 

build, and the “Tanker Champ” program was a means to that end. (Eventually, Maritime 

Commission yards built more T2’s than any other ship except the Liberty.102) The contest 

announcement itself practically compelled Marinship to participate, for it slighted the 

yard by misnaming it. As the smallest and least experienced of the five tanker yards, 

Marinship faced stiff competition from Sun Ship (which had designed the T2 and ranked 

as one of the most productive yards in America since the 1920’s), Bethlehem-Sparrows 

Point (a branch of giant Bethlehem Steel), and two older emergency yards, Alabama Dry 

Dock and Shipbuilding at Mobile, and Kaiser Company’s facility at Swan Island, 

Oregon.103 

 Only the two West Coast tanker yards ever really joined the battle, with Swan 

Island dominating until April 1945. That month, after heavy appeals from Marinship 

managers and extra effort from workers, Marinship finally won the flag by delivering one 

more ship than Swan Island. The shipyard erupted in celebration. Workers trooped 

through the yard in a suspiciously “spontaneous” parade of orderly marchers carrying 

                                                 

 
102 Between 1940 and 1945, Maritime Commission yards produced 2708 Liberty ships, 536 T2 tankers, and 
531 Victory ships; the fourth most-commonly built vessel was the C2 cargo vessel, part of the Maritime 
Commission’s long-range program, of which a comparatively paltry 229 were built during the war. See 
Fischer, Statistical Summary, 41. 
 

  
103 US Maritime Commission PR# 1574, 20 September 1943. RG 178, entry 30, carton 14. 
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obviously preprinted signs. The parade culminated in the presentation of the actual 

“Tanker Champ” flag – a big square simply decorated with a “T” and the words “tanker 

champ” – to a committee of workers whose leader (aptly named Harry Craft) said, “We 

have won the flag. The bases are full. Not let’s hit right into centerfield, to bring the boys 

home!”104 Ken Bechtel, a son of the company founder and the de facto head of Marinship, 

delivered a speech in which he claimed, “We were able to deliver four ships in March 

principally because Marinship has a fine spirit … a spirit of pride in doing our work well 

and thoroughly.” In keeping with the heavy use of sports analogies, Bechtel even referred 

to baseball manager Connie Mack’s strategy of “taking a few seasoned veterans and 

mixing them with a lot of capable rookies.”105 The shipyard newspaper went even further, 

using boxing, baseball, and football to explain the “tanker champ” feat: “We won it by 

smacking the hell outta our daily work and by whacking out a hulluva lot of overtime… 

but we did it… and now we’re Tanker Champs! Let’s not be ex-champions!”106 

Hyperbole should not obscure the likelihood that the love of both country and pay 

probably motivated workers as much as a desire to fly pennants or wear dime-sized lapel 

pins. Still, the awards themselves were taken very seriously. The Maritime Commission 

                                                 

 
104 Marin-er, 15 April 1944 (vol. 2, no. 20), p. 5-6. 
 
105 Marin-er, 15 April 1944 (vol. 2, no. 20), p. 4. 
 
106 Marin-er, 29 April 1944 (vol. 2, no. 21), p. 2. 
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“M” or “Tanker Champ” flags provided an official imprimatur on the fusion of private 

industrial production with public, defense-related goals. The merit pins were visible signs 

to war workers that their labor was valued by those in positions of authority and power – 

proof that they were “doing their bit.” At that individual level, the “M” awards – 

especially in the tangible forms of lapel pins and flags – encouraged workers to feel a 

sense of ownership over the war effort, much the way workers during the Great 

Depression made the New Deal real by wearing the union pins or citizens in 1960’s 

China conformed to or protested government policies by wearing badges emblazoned 

with Mao’s visage.107 The “M” awards also provided a way for companies and workers to 

distinguish themselves from one another, to separate the elite from the run-of-the-mill. 

By putting a tiny “M” flag on its letterhead, for instance, a Michigan machinery builder 

established a sense of community with other shipbuilders – one reinforced when Clay 

Bedford invited the head of the company to attend a launch at the Richmond yards.108 

 

                                                 

 
107 On the former case, see Lizabeth Cohen, Making a New Deal: Industrial Workers in Chicago, 1919-
1939 (New York: Cambridge University Press, 1990), 340. On the latter case, see Scott McLemee, “Mao’s 
New Collectivism,” The Chronicle of Higher Education 49, issue 19 (2002),“The Faculty” section, page 
A48; or Melissa Schrift, Biography of a Chairman Mao Badge: The Creation and Mass Consumption of a 
Personality Cult (New Brunswick, N.J.: Rutgers University Press, 2001). 
 
108 F. A. Flodin to Tim Bedford, 18 October 1943 (HJK papers, carton 288, folder 22). 
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“We Do Nothing with Records but Break ‘Em”109 

 The stunt ships and the official awards programs established the opposite poles of 

athletic industrialism in the shipyards. In between, and borrowing from both, were a 

range of activities which more closely resembled athletic competition. At the most 

prosaic level, the shipyards struggled to develop contests to cut down the epidemic 

absenteeism and turnover among workers. While new job review boards at the Richmond 

yards could not “boss the bosses” (upper-level managers “spread the experience” of 

review board work to prevent labor from thinking that it could share all of management’s 

prerogatives), Fore ‘n’ Aft said that the boards did cut turnover rates by reassigning 

unhappy workers to new positions or clarifying job duties.110 Richmond managers also 

chartered a “Society of Anchor Men” which aimed to end worker absenteeism by 

awarding small anchor-shaped lapel pins to those few workers who never missed a day of 

work and thus serving as the shipyards’ anchors. Eligible workers liked the winning the 

apparent bauble, or, rather, they liked receiving official recognition of their durability: a 

66-year old laborer strenuously remonstrated for a pin after taking just eight days off in 

three years, even though any lost days disqualified him out for the prize.111 The Maritime 

                                                 

109 Fore ‘n’ Aft, 14 April 1944 (vol. 4, no. 15), 9. 
 
110 Fore ‘n’ Aft, 3 March 1944 (vol. 4, no. 9), 18-19. 
 
111 Fore ‘n’ Aft, 17 August 1945 (vol. 5, no. 33), 2. 
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Commission approved the general shape of the “Anchor Man” program, but refused to 

allow Kaiser-Richmond to use Maritime Commission funds to pay for “the cost of the 

pins and any other expenses incident to the formation and maintenance of the society.” 

Admiral Vickery argued that a successful program would help the contractors cut their 

costs and “it would be inappropriate… to use Commission funds for the purpose of 

decorating workers who do not fail to report to job for which they are paid and, in many 

instances, deferred from military service.”112 Taking a more public tack, Marinship tried 

to cut absenteeism by posting shops’ and crafts’ daily absenteeism rates on giant 

“barometers” erected throughout the shipyard.113  

 Managers hoped that programs like Kaiser-Richmond’s “Anchor Man” and 

Marinship’s absenteeism charts would affect workers’ decisions to stay home or come to 

the yard by instilling a sense of either pride or shame. Those feelings, however, were 

highly internal and easily affected by many other factors – most saliently, women’s 

double and triple shifts as workers, wives, and mothers. Too, competition over bland 

qualities like absenteeism rates tended to dissipate the raw desire to win a contest, which 
                                                 

 
112 H.L. Vickery to C.W. Flesher, 8 September 1943. RG 178, entry 93C, carton 480, “Pacific Coast 
Regional Office” folder. National Archives and Record Administration, Washington, D.C. 
 

  

113 “Confidential Survey Report on Manpower and Facilities Utilization at Marinship Corporation,” (n.d.), 
47. RG 178, entry 88, carton 437, “M” divider. National Archives and Record Administration, Washington, 
D.C. Other yards used the same technique: Ingalls-Pascagoula called similar charts “Presentee Boards.” 
Ingalls News [Pascagoula, Mississippi] September 8, 1944 (vol. III, no. 5), 4. RG 178, entry 95C, carton 
534, “F” folder. National Archives and Record Administration, Washington, D.C. 
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formed the core of the war effort generally and of athletic industrialism particularly. 

Thus, managers at Marinship and Kaiser-Richmond developed production contests that, 

like the “M” award program but on a much smaller scale, offered clear ways to beat 

others or even to win money. At Marinship, shops tried to meet and exceed production 

quotas set in “Work Competition Plans.” Winning teams earned bragging rights and war 

bonds, twin goals which had “the dual effect of increasing productivity and combating 

absenteeism.”114 The plans were enormously flexible. Managers tailored the competition 

to particular work teams or to overall needs, so that a welding squad could suspend its 

inclination to make hundreds of feet of welds and instead aim to perform a few score feet 

of high-quality work. At the end of each contest, judges decided whose work was more 

meritorious. 

In developing these contests, yard managers relied heavily on familiar sports 

lingo. Equating sports and military prowess was a common wartime theme, for, as John 

Morton Blum writes, “a culture that had made heroes of its athletes could hardly avoid 

making athletes of its heroes.”115 Though commentators might have focused on any 

number of shared attributes –especially the fact of physical exertion or danger and the 

                                                 

 
114 “Confidential Survey Report on Manpower and Facilities Utilization at Marinship Corporation,” (n.d.), 
47. RG 178, entry 88, carton 437, “M” divider. National Archives and Record Administration, Washington, 
D.C. 
 

  
115 Blum, V Was for Victory, 58 (and 56-58 passim). 
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sense of all-or-nothing contestation –the notion of teamwork instead emerged as the 

dominant shared characteristic of both sporting and military endeavors. From the Greek 

phalanx to the German combined-arms division, teams have been important to military 

operations as manageable clusters of individual soldiers and organizations for waging 

war. The football game between the U.S. army and navy service academies allowed each 

service to use their football teams as stylized miniatures of the spirit and cohesion of 

actual combat units. 

So dedicated to football (and his alma mater) was Admiral Land that he served on 

several yardstick chain gangs, including one at the 1942 Army-Navy game, an official 

position which allowed him to circumvent wartime travel restrictions and drive to 

Annapolis for the game.116 As a midshipman at the naval academy, Emory Land had 

helped Navy win the 1900 “crap game” by recovering a blocked kick and running it back 

for a touchdown – an incident recounted in most wartime profiles of the Maritime 

Commission chairman as evidence of his in-born pugnacity and will to win.117 In 1943, 

                                                 

 
116 See undated clipping (Evening Star, 1963?) entitled “Even a Presidential Order Can’t Stop Football 
Fan,” ESL papers carton 28, “E.S. Land General Correspondence S-W” folder. 
 

  

117 For examples, see New York World-Telegram, 13 September 1939, second section, p. 21 (ESL papers 
carton 5, “Clippings 1939-1940” folder); Pathfinder, n.d., p. 18 (ESL papers carton 5, “Clippings-Undated” 
folder); New York Sun, 30 November 1943, n.p. (ESL papers carton 33, “E.S. Land Miscellaneous 
Newspaper Clippings, 1923-1971). Land was very interested in making sure his role in the game (and thus 
his athletic-military history) was recounted properly: in 1934, while running the Navy’s Bureau of 
Construction and Repair, he wrote to the Army and Navy Register to correct its misreport of the action of 
the 1900 Army-Navy game by failing to point out point out that he had returned an Army fumble for the 
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Land joined other prominent military academy alumni like Admiral Bill Halsey and 

General Douglas MacArthur to protest calls to cancel the inter-academy game. Asked, “Is 

the Army-Navy football game worth while when our nation is in the throes of a war for 

survival?” Land responded bluntly, “football is the greatest of all so-called combative 

sports. I'm satisfied that football has no equal when it comes to preparing young men 

mentally, emotionally, and physically for the rigors of war.”118 

That article mirrored a Saturday Evening Post piece on various prominent Army 

officers who enjoyed (according to historian John Morton Blum) shared histories of 

“athletic exploits, academic mediocrity, and success in command,” including a comfort 

with both serving in teams and leading them.119 Teamwork became the concept most 

easily and meaningfully exported from sports and the military to home front industries 

like shipbuilding. In a speech at the Washington (D.C.) “Touchdown Club,” the 

decidedly unathletic Henry Kaiser explicitly claimed that football and shipbuilding 

offered “national evidence of team work” and that “the government, the armed forces, 

labor, and management are playing the game of production. The Navy and the Maritime 
                                                                                                                                                 

game’s only touchdown. See Land to Editor, Army and Navy Register, 26 November 1934; and M.P. Ward 
to Land, 27 November 1934 (both in ESL papers carton 20, “Correspondence 1919-1938). 
 
118 The midshipmen duly traveled to West Point and won the 1943 game, 13-0. New York Sun, 30 
November 1943, n.p. (ESL papers carton 33, “E.S. Land Miscellaneous Newspaper Clippings, 1923-
1971”). 
 
119 Blum, V Was for Victory, 57. 
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Commission are the referee and umpire, but more frequently, they are the captain and the 

coach” of Kaiser’s team, the managers, who must “know the signals when they are 

called.”120 More generally, the various parties to shipbuilding accepted the principles of 

“fair play… and mutual consideration for rights and needs on the part of labor, 

management, and the governmental authorities.” Kaiser concluded, “we have learned 

team work, and we have seen the astonishing harvest which has come from our will to 

cooperate.”121 Managers and their agents used similar language in the shipyards. The 

Marinship yard magazine announced a major 1944 shake-up of the day-to-day production 

management under the headline, “New All-Star Players Join Up for the Marinship Tanker 

Production Team,” and in an article entitled “They’ll Win Again” identified notable 

athletes who worked in the yard, such as baseball players from the San Francisco Seals 

and a female tennis champion.122 

These explicit links of sports, production, and war attuned workers to the real and 

figurative competition in the yards and to the ruling ethos of competition. In a setting 

where key workers were “all-stars,” the Maritime Commission could readily ask its 

                                                 

120 Henry Kaiser, “Teamwork in Shipbuilding,” September 1943 [no specific date provided], 1. HJK 
papers, carton 262, folder 43. 
 
121 Henry Kaiser, “Teamwork in Shipbuilding,” September 1943 [no specific date provided], 2. HJK 
papers, carton 262, folder 43. 
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contractors to commemorate “Victory Fleet Day” (a contrived holiday designed to 

compete with long-standing “Navy Day” celebrations) by staging “welding contests, ball 

games, dances, and other yard activities… so long as they do not interfere with 

production.”123 

Such craft-oriented contests had a long history. During World War I, one male 

shipyard riveter drove 4,875 rivets in a single shift to win a prize offered by a British 

newspaper.124 As the Maritime Commission’s suggestions indicate, though, welding was 

a much more important labor process in the World War II shipyards, and thus received 

more attention from managers interested in spurring production – especially since 

welding output was so easy to measure. (Just the same, though, the Richmond yard 

magazine did cover successive rivet-driving records set by a Russian-American riveter, 

his son, and another worker.125) Welding competitions offered special opportunities for 

female workers and another means for women to assert equality with their male peers, 

akin drawing the same pay. Cora Clonts, a white welder at Richmond Yard 3, won the 

all-yards welding championship for women in 1944, then advanced to represent 

                                                 

 
123 Mark O’Dea to Sherwood Hall, 9 September 1943, 1, 3. MCR, carton 1, folder 1. 
 
124 See photograph and caption in National Archives RG165, series WW, item 509A (9), National Archives 
and Record Administration, College Park, Maryland. Online at the National Archives website under control 
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Richmond at War Production Board events honoring female war workers and even, in 

true tournament style, to compete against (and lose to) Vera Anderson, a female welder 

from the Ingalls Shipyard at Pascagoula, Mississippi.126 Anderson and Clonts epitomized 

athletic industrialism: elite workers eager to use their considerable skills in contests that 

glorified their yards and themselves. Another Southeastern yard, J.A. Jones, similarly 

viewed the West Coast as the standard against which to judge its own welders. Jones 

staged a weeks-long contest in which welders “demonstrate[d] speed and quality as well 

as ability to weld in all positions” on test pieces; the best man and best woman then 

traveled to a nearby sister yard for more competition and finally, “it’s hoped and 

expected, to the Pacific coast” and its elite welders.127 

Any mutual activity or concern could become the focus of some sort of 

competition. In a “Hard Hat Handicap,” managers at Richmond compared injury rates 

during corresponding months in 1943 and 1944. In March 1944, the two Liberty yards 

                                                 

 
126 Fore ‘n’ Aft, 25 February 1944 (vol. 4, no. 8), 1; Fore ‘n’ Aft, 2 June 1944 (vol. 4, no. 9), 9. Clonts’ loss 
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had practically the same rates over the two periods, while Yard 4 had improved by forty-

one percent, a clear sign of smoother production. On the other hand, the injury rate at 

Yard 3 in March 1944 was 65% higher than it had been a year before, showing that 

production had not yet settled down. Each month, the yard with the biggest decline won 

the “Hard Hat Handicap” – or rather, its general superintendent won a giant cigar 

awarded by the shipyard magazine.128 

 For Richmond Yard 1 and 2, the “Hard Hat Handicap” was just a scrimmage in 

the “Victory Shipbuilding Contest,” a nationwide tournament sponsored by the Maritime 

Commission as part of a new focus on safety. The shipyard which built a Victory ship 

with the lowest overall accident rate won the right to name that ship for Raymond 

Clapper, a war correspondent who had recently died in a plane crash in the South Pacific. 

By offering both bragging rights and the right to name a ship for a war hero, the Maritime 

Commission used the contest to ease the difficult changeover from Liberty ships to the 

more complex Victory ships. By placing a premium on safe work, the Maritime 

Commission indirectly encouraged managers and workers in the Victory yards to 

deliberately adapt old skills and thoroughly learn new ones, building a foundation for 

faster, more intensive production later. In easing the shift between the ships, the Clapper 

                                                 

 

  

128 Fore ‘n’ Aft, 21 April 1944 (vol. 4, no. 16), 2. RG 178, entry 95B, carton 533, “Raymond Clapper 
Contest” folder. National Archives and Record Administration, Washington, D.C. 



391 

contest also served as a marker of the shift between those vessel types and between the 

original, emergency phase of war production, which valued speed at almost any cost, and 

the new phase, which would soon value economical, efficient production over speed. 

If athletic industrialism served the general interests of ship production, the 

Clapper contest served the precise interests of the new Victory ship program. Had the 

Maritime Commission held no contest at all, workers would have been prone to view the 

change from Liberty ships to Victory ships as just another shift in the character of the war 

effort, difficult but unremarkable. Conversely, had the Maritime Commission used a 

contest that oriented the yards towards the wrong aim, workers and especially managers 

might have paid only counterproductive attention to the new program. For instance, a 

program that focused on slashing the number of manhours per ship might have 

encouraged a slapdash emphasis on speed above all.129 

 

Suggestions and Shopfloor Innovation 

 While fostering competition between shipyards and across the industry, neither 

the Maritime Commission nor its contractors neglected the production on the shop floor. 

Throughout the war, the Commission and its contractors collected workers’ suggestions 
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of improvements to production processes, awarded money and prestige to those who 

made especially useful suggestions, and of course implemented the ideas to save 

manhours, material costs, and other resources. Less spectacular than the stunt builds or 

production competitions, the suggestion campaigns at Marinship and Richmond 

nonetheless proved more practical, for they offered a cheap, simple way to make constant 

improvements to ship production processes. 

The suggestion programs operated simply and cleanly. First, a worker identified 

some aspect of production which merited improvement because it wastefully consumed a 

valuable resource like steel; took too much time, care, or skill to perform; no longer lined 

up with more advanced techniques elsewhere; or simply did not seem right. Alone or 

with assistance, the worker then developed a concrete improvement, wrote it up in some 

detail as a formal suggestion (appending his name and other identifying characteristics), 

and dropped it in one of the suggestion boxes scattered around Richmond and Marinship. 

Almost always, the worker attended to an intimately familiar, frequently repeated 

routine. Unhappy with having to track down a second worker to hold the far end of the 

chalk line he used to mark straight lines on steel plates, a Richmond shipfitter invented a 

simple clamp to do the job. Announcing in Fore ‘n’ Aft that the clamp “saves a fitter,” he 

invited the natural response from a coworker: “Take two of them clamps… and you don’t 
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need a fitter at all.” 130 Tinkering plate shop workers made their flame planers more 

versatile by installing cams to allow three-dimensional adjustments to the torches. Rarely, 

the worker critiqued an entire process or improved on some fundamental principle. 

Inspired by the 1942 Peary stunt, a Richmond worker devised a “Little Prefab” plant in 

which crews prefabricated and assembled the precision-cut plates which formed the 

foundation to Liberty ship steam engines, trimming the time needed for final installation 

by almost ninety percent.131 

 Suggestions gathered at one yard were often disseminated to others. By 1945, the 

yards had passed more than three thousand suggestions to the Maritime Commission, 

which in turn compiled them in digests and distributed them throughout the merchant 

shipbuilding industry. Ninety per cent received awards, and in total the suggestions saved 

$45 million and 31 million manhours.132 One Maritime Commission suggestion catalog 

included minute alterations to particular machines (a new plastic bushing on an automatic 

welding machine, a new kind of plug on the welder’s main hand tool), non-essential but 

useful measures (sheet-metal sleeves for the flimsy wooden templates used in steel 

fabrication, arranging welding machines in big racks which cranes could easily lift all at 
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once onto a building hull), altogether new production processes (a technique for 

converting scrap steel into the disposable “strongbacks” used to crane-lift certain 

fabrications, a new jig), printed or posted guides for workers (a book and a poster 

detailing the welds used throughout a ship) and foremen (charts on which supervisors 

could mark work as completed), and elaborate tools like a “mock engine room” which, by 

making “it possible to lay out and fit the entire engine room floor plating” before actually 

installing it aboard ship, saved four thousand hours of labor.133 

 A suggestion remained just that until reviewed by a special labor-management 

committee in each shipyard, apparently in periodic open discussions. No existing records 

provide a sense of the ratio between accepted and rejected suggestions, but one can infer, 

based on letters written by workers to Henry Kaiser, Emory Land, and even President 

Roosevelt, that that some rejected submissions concerned workers’ complaints about 

their supervisors (presumably in blunt terms). Other rejected submissions presented pie-

in-the-sky solutions, misidentified a flaw, or merely required too much time, money, or 

effort to implement. This pruning left many suggestions which the committee duly 
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accepted as useful. All approved suggestions went back to the submitter for 

implementation, but the committee always picked several especially worthwhile or clever 

submissions, ranked them according to value, and awarded monetary prizes to the 

workers who suggested them. The committees distributed war bonds furnished by the 

Maritime Commission for this purpose, not actual cash, but even so the prizes could 

amount to a substantial increase in compensation, often from $25 to $75. By March 1944, 

twelve merchant shipyards had awarded $22,000 in bonds and cash for suggestions which 

saved $11 million in materials and labor.134 

The bipartite labor-management committees also handled other issues, such as 

worker grievances and some public-relations work (such as choosing sponsors for 

launched ships), but these roles hollowly echoed the power imagined for such committees 

before the war in schemes like the Reuther Plan. Well before Pearl Harbor, President 

Roosevelt had stymied such dreams by choosing to maintain firm (if diffuse) federal 

control over war production rather than allowing either labor-management councils or 

management to assume it.135 This left only a few relatively limited roles – like judging the 

merits of work-routine improvements – to the labor-management committees at 

Richmond and Sausalito. In common with their ilk at other industrial facilities, the 
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committees in the Bay Area shipyards formed after Donald Nelson, the chairman of the 

War Production Board, proposed the establishment of joint labor-management bodies to 

serve as instruments for maintaining good industrial relations. Nelson offered this idea in 

March 1942, at the nadir of the antagonistic relationship between Admiral Land and the 

shipyard unions.136 Two of the other commissioners, including one with longstanding 

interest in organized labor, formally endorsed Nelson’s idea, and by the end of the year, 

all but three Maritime Commission yards on the East Coast (one especially poorly-run 

facility and one in the “right to work” state of North Carolina) had such committees, 

making shipbuilding “second only to the ordnance industry in the relative number of 

workers covered by labor-management committees.”137 

  The shipyard magazines devoted much ink to award-winning suggestions. In 

April 1944, the Richmond Fore ‘n’ Aft described the latest crop of suggestions and 

prizes: a $100 bond for a “catalog system of controlling materials,” a $75 bond for a 

leveling device that “saves three men’s work,” a $50 bond for an improved acetylene 

torch, and a $25 bond for a portable steam cleaner which cut manhours by two-thirds.138 

The best suggesters won considerable acclaim in the yard press. Fore ‘n’ Aft praised one 

                                                 

 
136 Lane, 451. 
 
137 Ibid., 451-453 (quote on 453) 
 
138 Fore ‘n’ Aft, 21 April 1944 (vol. 4, no. 16), 5. 

  



397 

Yard 3 worker for having invented “more than a dozen jigs and gadgets which, in use, are 

saving enough man-hours to built a Liberty ship a year.”139 In February 1943, Marinship’ 

yard magazine ran an article, entitled “Victory Gadgets,” which explicitly linked labor-

saving devices to Allied victory. Ten captioned photographs described various new 

devices and their inventors (one Asian-American and nine white men). A brief bit of text 

told the reader to spark award-winning ideas by “ask[ing] yourself the question: ‘Is there 

a better way to do MY job?’” Nearby, an employee who had joined the Navy exhorted 

his former peers to come up with tricks to build as many tankers as possible: “I ain’t 

kiddin, the faster those tankers are built the quicker this mess will be cleaned up!”140 

Some women offered suggestions and won awards for technical suggestions, such 

as a female burner in the Plate Shop at Richmond Yard 1 Plate Shop who won a WPB 

award for devising a new way to manufacture the frames used to fix crane loads.141 

Despite those few successes and frequent exhortations in the yard magazines, women 

remained outside the suggestion campaigns. In February 1943, the Marinship organ 
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announced, “so far not a single bond has been won by a woman worker… Women may 

be good workers but—don’t they have new ideas? What about it, girls?”142 

The suggestion campaigns did maintain a separation between labor and 

management, as the limited authority of the suggestion-judging committees shows. By 

encouraging workers to develop new processes and tools, the programs directed worker 

away from broader criticism of the larger production regime or, indeed, of wartime 

capitalism. Labor-management committees at Richmond and Sausalito considered 

shopfloor suggestions strictly in terms of manhours or materials savings susceptible to 

dollar-value measurements which quickly became identical to the value of the suggestion 

itself. The emphasis on accruing gains in speed, efficiency, or resource use automatically 

ruled out suggestions relating to worker comfort or similarly hard-to-measure benefits, 

unless someone could figure about a way of quantifying them. In these respects, shipyard 

suggestion campaigns resemble universal suffrage, which makes voting into the main and 

most important way for citizens to interact with the state and implicitly undervalues or 

rules out other means to do so, such as petitions or direct protest. 

 By channeling innovation directly into the production process, suggestion 

campaigns served as ad hoc research and development programs, albeit one aimed at 

improving processes, not products. While the Maritime Commission maintained close 
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control of changes to the Liberties, Victories, and other ships produced in the Bay Area, it 

delegated to its regional staffs and to its contractors a great deal of control of shipbuilding 

methods. To that end, the suggestion campaigns helped prevent labor-management 

conflicts which some, who knew about the Bay Area’s long tradition of labor strife or 

who, like Admiral Land, distrusted organized labor, feared would wrack the shipyards. 

Though some dissent and conflict did emerge, these exceptions proved the rule of “labor 

peace” and stability in the Bay Area shipyards. 

In fact, the shipyard suggestion campaigns fostered that stability by inviting 

broad, even universal participation in the improvement of shipbuilding methods. The 

breadth of worker participation in the plans – especially at leading yards like Kaiser-

Richmond and Marinship – is the best evidence of worker enthusiasm for the plans, for 

athletic industrialism, and for shipbuilding. More sharply, the campaigns offered workers 

a means to help resolve obdurate technical problems and to critique the expert authority 

of managers and engineers.143 Suggestion campaigns offered an alternative to strict 

managerial control, a means to move away from hierarchy, regimentation, or even 

militarization and towards collaboration, shopfloor creativity, and even worker 

autonomy. Suggestion campaigns were especially important at emergency shipyards like 

Marinship, where production processes ensured that workers would be exposed to endless 
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inefficiencies and flaws. Marinship workers thought up and implemented a hundred and 

twelve nationally-recognized production improvements, more than any other Maritime 

Commission shipyard and, indeed, every other war production plant in the country.144 In 

fact, one Marinship worker made more prizewinning suggestions than any other 

American war worker. 

 

Athletic Industrialism as an Industrial Phenomenon 

While this worker’s level of participation was certainly extraordinary, the sheer 

number of suggestions received by shipyard labor-management committees and passed 

on to the Maritime Commission indicates the popularity of the suggestion campaigns and 

workers’ interest in this simple, concrete, and rewarding way to improve shipbuilding. 

More broadly, the success of the suggestion campaigns indicates workers’ willingness to 

participate fully in athletic industrialism, not least because it created a productive sense of 

discord. That disagreement and conflict can be useful flies against the naïve assumption 

that clear-cut unity must underpin any successful war. While popular accounts of World 

War II, especially those commemorating the “greatest generation,” bear this idea most 

openly, even academic studies of the war hint that greater unity would have benefited the 

country. 
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But unity always threatened to melt away, no matter the rhetorical tools 

(propaganda, censorship) or actions (sacrifice through rationing, patriotic rallies) used to 

generate it. Moreover, winning a war requires dissension, albeit of a manageably 

productive sort. Administrators like Admirals Howard Vickery and Emory Land of the 

Maritime Commission and contractors like Kaiser and Bechtel all considered well-

founded disagreement more valuable than unthinking agreement. Not that these parties to 

shipbuilding tried to avoid or sabotage feelings of unity. Rather, they attempted to 

increase the diversity of “shipbuilding brains” and to mix different ideas and practices 

into a vital wartime industry whose participants agreed on fundamental matters of 

political economy and technique (the value of combining public funds and private 

production; the merit of prefabrication) even as they disagreed about labor relations or 

the most effective subassembly techniques. More broadly, while Americans shared a 

sense that the Axis endangered American society, they disagreed on whether the free 

enterprise system, organized labor’s new legitimacy, the state’s unprecedented 

prerogatives, or some other aspect of American society most deserved preservation. 

 To a large extent, Americans enjoyed the luxury of open dissent and acrimony 

because, as Michael Adams puts it, “only the United States was not both a destroyer and 

a victim of destruction in the war.” Distance from actual combat permitted Americans “to 

cherish an innocent belief in the clean and bracing atmosphere of battle” and, more 
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importantly for the purposes of this discussion, to maintain “a cheerful, naïve pride in 

America’s war production,” and its chief emblem, the corporation.145 The journalist Eric 

Sevareid wrote that “the nation was encouraged to believe that it could produce its way to 

victory, or buy its victory by the simple measure of writing a check. Life was easy and 

getting more prosperous every week, and nobody believed in death… No one would 

understand that the way was also a social revolution and a civil war between one old form 

of life and one trying to be born.”146 

 

Conclusion: The Soviet Case 

 The federal and company documents relating to shipbuilding at Kaiser-Richmond 

and Marinship all betray a sharp, sometimes overwhelming sense of crisis. The 

perception that the American war effort continuously verged on a breakdown or collapse 

characterizes the mobilized economy at least as importantly as the massive output. In 

fact, the sense of crisis helped, in one direction, to fuel production and, in the other, to 

feed citizens’ fear, optimism, pride, and hatred. Insofar as a distinct (and partly contrived) 

sense of crisis made industry into the key to national survival at least and to a glowing 
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future at most, the wartime United States closely resembled the Soviet Union during the 

crash industrialization of the 1930’s.  

The closest precedent for stunt builds and the broader phenomenon of 

“recordmania” in Maritime Commission shipyards came not from any capitalist industry 

or society, however, but from the Soviet Union in the 1930’s, where the ideology and 

reality of extraordinarily intense industrialization encouraged workers to produce at 

stupendous levels.147 Many of these feats occurred as part of the Stakhanovite movement, 

which took its name from the miner Alexei Stakhanov. In 1935, Comrade Stakhanov 

hewed first 102 tons of coal in a shift (fourteen times his quota and about eight times the 

German and British norms), then 227 tons.148 Bringing to life Lenin’s earlier call for “the 

Socialist organization of emulation,” Stakhanov’s widely-publicized accomplishment 

resulted in scores of imitative acts all over the Soviet Union. Like the American stunt 

ships, the accomplishments of “socialist heroes” like Stakhanov grew from “a division of 

labor that was strictly subordinated to supplying and servicing individual record 

breakers.”149 Stakhanov dug coal while dozens of other workers prepared the seam, 
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hauled the coal away, and, of course, tabulated the output.150 Since individual feats 

distorted the work routines they exaggerated and created unsustainable “hothouse 

conditions” in the foundries, fields, and factories, it proved impossible Stakhanovize all 

of Soviet industry.151 Still, the movement received formal recognition with a national 

congress in November 1935 and the publication of an official manual of Stakhanovite 

methods late the next year.152 

Two dovetailing factors explain the simultaneous recognition of Stakhanovism’s 

limits and worth. First, Stakhanovites pointed the way towards a better society by 

demonstrating an all-important “mastery of technology,” by crediting the best workers 

with the best practices, and by impelling workers to “compete with themselves as well as 

other workers.”153 This ultimately self-defeating competition helped ensure that 

Stakhanovites neither enjoyed more control over their fates than other workers nor raised 

the productivity of Soviet industry, despite its apostles’ claims to the contrary.154 
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According to historian Mark Beissinger, these shopfloor factors combined in a 

“glorification of speedup and its cult of record breaking” that looked like scientific 

management or Taylorism (which Lenin himself had advocated in 1919) but actually 

undercut expert authority to conduct time-and-motion studies and set production norms.155 

The second explanatory factor enters at exactly that point. Stakhanovites offered a 

seeming alternative to the “specialists” whose technical knowledge never achieved great 

things and who thus apparently impeded industrialization and communism. True or not, 

this made Stakhanovism into a tool with which Stalin could purge “wreckers” who 

allegedly assassinated overproducers and sabotaged industrial equipment (such as a blast 

furnace ruined in an attempt to set a steelmaking record).156 

Stakhanovism’s political career did not last long. The Great Purge consumed 

several advocates and then replaced Stakhanovism as the means of influencing the middle 

managers who translated Five Year Plans into shift schedules and daily quotas and who, 

in spite of the purge, gradually developed and implemented new techniques which did not 

derange all industry.157 Stakhanovism lingered as a dull spur to discipline and production, 
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“Stakhanovite” as an empty honorific for especially productive, innovative, or orthodox 

workers.158 

When war between Germany and the Soviet Union finally erupted in June 1941, a 

raw patriotism fueled the Soviet workforce.159 A few Stakhanovites emerged from the war 

effort, such as the armament factory machine operator who beat his norm by 1,450 

percent, the steelworker who churned out his five-month quota in fifteen days, or the 

female tractor boss who ran her plowing crews twenty hours a day to beat their deadline 

by months.160 These feats resonated only briefly because “deep war” (as one Russian poet 

called the struggle with Germany) accorded almost too well with the vision of Soviet 

society in a constant state of war-like extremity and with the reality that it had been on a 

“footing of quasi-wartime mobilization” at least since Stalin’s rise, if not the late 

nineteenth century.161 

As Alan Milward writes, “alone of all the major combatants the Soviet Union had 

to fight the war out of a diminishing… national product and from an industrial base much 
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smaller than the pre-war one.”162 Unable to plan in the customary (if dubiously effective) 

ways, Stalin and his minions relied on “what they called the ‘regime of emergency 

measures.’” This regime included everything from the monumental relocation of Soviet 

industry to the Urals and Siberia and the 1943 conscription of 7.6 million workers 

(including three million new female workers who finally made the Soviet workforce 

majority-female) to the imposition of twelve to sixteen hour workdays with three hours of 

mandatory overtime and no holidays, the acceptance of primitive working conditions, and 

the ubiquity of “poor food and tough discipline.”163 

In dissecting the motivations of Soviet war workers, Richard Overy argues that a 

sense of “socialist emulation” and of labor as a font of “of sustenance, of food, warmth, 

and companionship” grew out recent hardship, a “popular culture of achievement” which 

included Stakhanovism and a modicum of official acclaim, and “an ethos of struggle and 

commitment” generated by simple proximity to the war. As a striking example, he holds 

up a young quota-beater who said she worked hard because she hated the Germans for 

killing her parents.164 
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 Proximity to war probably accounts for the main difference between war workers’ 

motivations in the Soviet and American war economies. The onset of war in the USSR 

replaced specialized movements like Stakhanovism with a broad-based, fervent Soviet 

nationalism. Soviet workers could hear the guns; they had little need for anyone to 

explain how their labor could help win the war. On the other hand, relatively few 

American workers directly experienced combat, and thus most learned through 

contrivances like stunt ships and suggestion programs how their labor advanced the 

Allied cause (if, indeed, it could at all). The onset of war for the US focused diffuse 

patriotic sentiments into narrow, powerful impulses like athletic industrialism. 

Despite that fundamental difference, the Soviet and American war economies did 

share a great deal. They met, as it were, at the top, where each country’s leaders 

communicated with their foreign counterparts and where mechanisms like Lend-Lease 

ensured a flow of goods from the Arsenal of Democracy into the First Socialist Society. 

Further down, where the polities and societies did not touch, clear similarities nonetheless 

still emerged. The two governments (and those of the other belligerents) contained 

parallel organizations to direct the war effort (and at least partly capable of actually doing 

so): Gosplan and the Manpower Committee controlled industrial production and labor 

allocation in the USSR, while the War Production Board and War Manpower 

Commission did so in the US. Each state also tried to manage its citizens’ inner lives, and 
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in this respect, the Maritime Commission’s influence over shipyard workers’ motivations 

and self-conceptions resembled, at least in its bare outlines, the tools of totalitarianism.165 

The conceptual distance between world’s records for coal-hewing and ship welding was 

not, in the end, very far. 

Still, the context in which Stakhanovism emerged does resemble the context for 

wartime athletic industrialism in the United States. First and foremost, in both settings the 

state assumed the main role in driving a crash industrialization program on which rested – 

in reality or in rhetoric – the survival of that state. The Soviet government did not, of 

course, rely on the decentralized network of subcontractors that the U.S. government did 

during World War II. Nevertheless, both Soviet and American authorities manipulated 

the meanings and forms of industrial production to the end of greater output. Second, in 

both the Soviet Union and the United States races, record-setting, and competition fueled 

rapid industrialization. 
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Chapter 7: Bay Area Contractors Beyond the Bridge of Ships 

 

From July to September 1946, the war-boom town of Richmond, California, watched the 

municipal government and its ally and patron Henry J. Kaiser, the wartime “miracle 

man” of American industry, fight the U.S. Maritime Commission (U.S.M.C.) over the 

disposition of Kaiser’s “Richmond No. 3” shipyard. Kaiser had, between 1940 and 1945, 

run four government-owned shipyards in Richmond, the largest shipbuilding complex in 

the world but only a fragment of the nation-wide industrial empire Kaiser created during 

the war. Three yards had already been declared surplus by the Maritime Commission, 

whose wartime prominence as the agency in charge of the massive merchant shipbuilding 

program had faded rapidly after the war ended. Now, Kaiser faced losing access to the 

last and best yard, and the city government, after suffering through the unmanageable 

growth (the population soared from 24,000 in 1940 to 100,000 in 1945), now faced the 

specter of unemployment and social disaster.1 

Kaiser’s messages to the Maritime Commission played on his favorite themes: 

self-interested plans for the future, the social benefits of industrial production, and the 

sanctity of free enterprise. In an August 12 letter to his Washington lawyer, Kaiser quoted 

a missive to the chair of the Maritime Commission: the decision to evict his company 
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“forces us immediately to commence a layoff” and prevents realization of “productive 

and beneficial use of Yard No. 3.” Kaiser went on: “We hope, in addition to ship repair, 

new ship construction, ship conversion, and ship breaking, to engage in steel fabrication, 

aluminum fabrication and construction of aluminum buses… We expect that by doing so 

we will maintain a steady and increasing payroll in this yard.”2 

The U.S.M.C., bereft of its most forceful wartime leaders (one had retired, one 

had died of a heart attack) and under attack by Congress and budget-cutters, had no 

sympathy. On August 24, after Henry Kaiser’s son Edgar made an unexpected personal 

appearance at a U.S.M.C. meeting in Washington, Commissioner John Carmody sent a 

harsh telegram to the Richmond city attorney. “Astonished” at Kaiser’s half-baked plan 

for the Maritime Commission to help him turn No. 3 “into a gigantic miscellaneous 

manufacturing… planataria,” Carmody effectively foreclosed all of Kaiser’s options. The 

commission, “whose business is appropriately restricted by law to certain definite 

relationships to the American merchant marine and national defense,” could not subsidize 

a private enterprise like Kaiser’s.3 Kaiser would have to seek his postwar fortunes 

elsewhere. 
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Conversion or Reconversion 

If Kaiser’s squabble with the Maritime Commission over “No. 3” accords with 

“the pinched and bitter mood of 1946,” few of his other activities that year did.4 In fact, 

for Henry Kaiser and peers like Stephen Bechtel, another San Francisco area 

construction-engineering executive, 1946 opened a rosy new era. For the first time in at 

least five years (and often, ten or fifteen), American capitalism could control its own 

destiny, unburdened by the pall of depression, the constraints of wartime price and 

allocation controls, or the dictates of the federal mobilization bureaucracy. And the going 

was getting better: the War Assets Administration and Surplus Property Administration 

spent 1946 conducting (in Fortune magazine’s words) “the greatest merchandising job in 

all history”: the “disposal” and “reconversion” of every possible bit of war materiel, from 

uneaten Spam to state-of-the-art shipyards.5 

Months before, Kaiser had begun readying his organization and its allies for this 

impending fire sale. In July 1945, he told the San Francisco Chamber of Commerce that 
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the West could benefit enormously from disposal and reconversion if its businesses could 

operate “with an absolute minimum of shelter and protection and with a maximum of 

freedom from regulation and restraint.”6 Alluding to the fact that much of the West had 

industrialized only after Pearl Harbor, Kaiser said that “our problem… is less a problem 

of reconversion than it is a problem of conversion.” 7 Largely because it lacked a 

constraining past, the West could use the dynamics of disposal and reconversion to usher 

in an unprecedented development and prosperity while the hidebound East worried 

endlessly about the reestablishment of prewar normalcy. 

As Kaiser’s social-interest arguments indicate, reconversion involved much more 

than just real-estate deals for war-built infrastructure like Richmond No. 3.8 Reconversion 

affected intangible aspects of American life and culture, fueling the clattering machinery 

of postwar social engineering and helping mold its products, like the G.I. Bill or the 

displacement of female industrial workers. Reconversion pushed against other important 

intangibles, as well, such as the assumptions, skills, and plans that entrepreneurs had 
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developed during the war. How businessmen adapted their enterprises to the postwar 

world (and how they adapted the world to their enterprises) determined their future as 

capitalists and deeply influenced America’s future as a world power. These futures, of 

course, coincided markedly after 1945. Affinities between the state and businesses 

gradually strengthened into identities; boundaries between politics and economics blurred 

and disappeared. 

Few companies exemplified such trends better than those led by Henry Kaiser and 

Stephen Bechtel. By 1940, Bechtel and Kaiser had repeatedly demonstrated their mastery 

of big engineering-construction projects like Boulder (Hoover), Bonneville, and Grand 

Coulee dams and the Golden Gate and San Francisco-Oakland Bay bridges, all of which 

Kaiser and Bechtel had built in partnership with each other and other firms. During the 

war, Kaiser and Bechtel retained their prowess as mega-scale custom builders while 

accepting a wide variety of war work: aircraft manufacturing, the production of 

munitions, magnesium, and steel; and above all shipbuilding for the U.S. Navy and 

Maritime Commission. Kaiser, in fact, ranked as the most prolific shipbuilder in the 

world, largely responsible for the American “bridge of ships” to it Allies. When the war 

ended, the two companies looked like twins but nonetheless dissolved their long-standing 

partnership and vaulted into new fields. 
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Over the next decade, Kaiser and Bechtel attempted to use the resources 

accumulated before and especially during the war to create durable, profitable, and 

powerful capitalist enterprises: a mammoth inventory of equipment and facilities, a corps 

of highly motivated employees (among them, the Kaiser and Bechtel families), ready 

access to their own and others’ capital, a profound variety of links to other companies, 

and extensive skill in prosecuting massive projects. Above all, Bechtel and Kaiser 

worked adeptly with national governments, including, of course, the victorious American 

one. This ease with state-centered enterprise, roughed out during the 1930s and sharpened 

during World War II, became the single most important determinant of their postwar 

fortunes. When Bechtel or Kaiser could link itself to a national government, it usually 

succeeded in earning a profit, establishing itself in a new field, eliminating a competitor, 

or realizing some other goal. When the company could or would not, it usually failed, 

abandoning that activity or even going out of business. 

 

Planning for the Peace 

Beginning roughly with Pearl Harbor, Henry J. Kaiser began seeking postwar 

outlets for his industrial energies. He called for coherent, rationalized postwar planning as 

early as December 1942, in a speech delivered before the “War Congress” of the National 

Association of Manufacturers (NAM), an organization which had long criticized Franklin 
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Roosevelt and the New Deal as dangers to unplanned, market-driven development. 

Despite mounting something of a frontal assault on his audience, Kaiser knew they would 

hear him out. His shipbuilding exploits had made him an immensely popular figure, and 

NAM eagerly wanted to fix its wagon to his star. 

 After Kaiser’s speech, Americans deluged NAM with requests for the speech. 

Somewhat surprised to see such an outpouring of interest in the words of an industrialist 

and businessman, NAM happily kept the man of the hour apprised of its distribution 

efforts and of important respondents.9 The element of Kaiser’s speech that probably 

appealed most widely was what Fortune magazine described in 1951 as Kaiser’s “almost 

insolently confident ‘we-can-do-anything’ attitude.” 10 For Americans who had emerged 

from a grinding depression into an inconceivably vast war, Kaiser’s certainty that free 

industrial enterprise could save the country and the world seemed both foreign and 

plausible. 

Over the next three years, Kaiser spawned dozens of ideas for realizing his vision 

of industrial plenty. Some, like a one-person helicopter or a car designed by the father of 

the geodesic dome, Buckminster Fuller, were intellectual gossamer. Others, like a cheap 

automobile aimed at the postwar veterans’ market or developing “basic industries” like 
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steel or aluminum, had more promise. That bottomless confidence underlay all his ideas. 

As he told a magazine reporter after he had rolled almost all his dice in 1951, “Since you 

can’t be clairvoyant, you have to be an optimist.”11 Whether he had rose-colored glasses 

or ESP, the wartime “H.J.” would have been pleased to read two lines from that 1951 

magazine: “Where in the whole sensational history of private enterprise is there a success 

story to match his?… Not since the rise of Henry Ford … has any industrial figure come 

so far in so short a time. And not in all history has any industrial figure successfully got 

into so many and various projects at Kaiser.” 12 

 

Car Crash 

Kaiser amplified his generation’s fascination with cars (acquired watching Henry 

Ford grow from a tinker to a tycoon) with a professional interest in roadbuilding.13 By 

1929, he had already owned thirty cars in twenty-two years.14 Kaiser’s car mania 

flourished during the war as he entertained the idea of getting into car making. He 

publicly demanded, in his 1942 NAM speech, that the automobile industry, only recently 
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and painfully converted to war production, start designing cars that it could start selling 

within months of the war’s end. Predictably, some in the American economy’s most 

powerful sector did not submit quietly to Kaiser’s attacks (or his implication that the 

automakers did not pull their social weight). One, Joseph Frazer, excoriated Kaiser in the 

New York Times, telling him, in essence, to mind his own business. Undeterred, Kaiser 

hired a Detroit car design firm, set engineers at his research and development lab (the 

“hobby lobby”) to work on an inexpensive car for the masses, imported a Citroen 

engineer to steal some European innovations, and even flirted with Buckminster Fuller on 

a bizarre “Dymaxion” car.15 By V-J Day, this “clean-slate thinking” had led to notable 

breakthroughs like a potato-shaped car with a body made of fiberglass or hemp.16 

Silly designs aside, Kaiser and his “boys” believed that producing a cheap, high-

quality car would allow them, while the Big Three reconverted for civilian production, to 

tap the $43 million in “pure venture capital” represented by maturing war bonds, carve 

out market share, and escape the fate of almost every other car company: failure.17 In 

1941, the Big Three controlled $3.5 billion in assets and almost all of the car market: 
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General Motors commanded 48%, Chrysler about a quarter, and Ford (still reeling from 

its founder’s early-Thirties errors) a little under twenty percent.18 But the 29.6 million 

cars on the road in 1941 had dwindled to just 22 million in 1946 (four million away from 

the point of transportation breakdown), half of which had run for a decade or more. No 

matter how fast the Big Three reconverted, they could not fill 1946 demand until 1948, 

much less begin supplying thousands of first-time car buyers (like veterans).19 Those few 

years offered a new carmaker his best chance at success in twenty years.  

 Studies, plans, and hopes did not amount to a car company, however. In early 

1945, Kaiser almost scrapped the whole effort for want of somewhere to build cars.20 His 

patrons at the U.S. Maritime Commission, caught between its diminishing importance to 

the war effort and the incipient cutback mania in Washington, had ruled out using the 

Kaiser-run shipyards at Richmond, California, and Portland, Oregon, for cars or anything 

else. But on May 4, 1945, old Henry Ford disclaimed any interest in the giant Willow 

Run plant in which his company had built bombers. The head of the United Automobile 

Workers (UAW) union, aghast at the possibility of massive layoffs, immediately 
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contacted Henry Kaiser. Kaiser flew the UAW boss out west to talk about using Willow 

Run for cars, but the press of shipbuilding and other going concerns prevented anything 

more than an expression of interest in the plant and in keeping American workers 

employed.21 

Joseph Washington Frazer (whose middle name pointed back to his matrilineal 

ancestor, George) established himself by 1939 as a peerless car salesman – a dubious 

honor everywhere except Detroit. In the years between the wars, Frazer had set up the 

General Motors Acceptance Corporation, helped build up Chrysler from nothing, come 

up with the “Plymouth” name, and finally jumped to one the struggling independents, 

Willys-Overland. Under his hand, sales rose 60% in 1940 and then leapt, on the strength 

of wartime Jeep sales, to $212 million in 1944, a performance what put some venom in 

his 1942 attack on Henry Kaiser’s NAM speech.22 When a bid to buy Willys failed in 

1944, Frazer took over another independent, Graham-Paige, with the intention of 

bringing it back to automaking. Frazer had excellent car designers at G-P but no capital to 

produce their innovative cars.23 A fruitless nationwide search for venture capital brought 

him, in July 1945, to the San Francisco offices of A.P. Giannini, the head of the Bank of 
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America. Giannini, worried about the imminent closure of the shipbuilding and aircraft 

industries on the West Coast, suggested that Frazer meet one of his debtors, the 

ambitious, car-crazy Henry Kaiser.24 

Kaiser and Frazer met a few days later in San Francisco and immediately 

recognized, or thought they recognized, a durable blend of abilities: Frazer knew the car 

industry generally and car selling particularly; Kaiser understood expeditious industrial 

production and had ready access to plenty of capital. Eight days later, they announced 

plans to build a “Kaiser” automobile on the West Coast and a “Frazer” at the Graham-

Paige plant in Detroit. After selecting actual designs for their eponymic cars, they 

established the Kaiser-Frazer Corporation on August 9, 1945.25 Each man put up 

$2,500,000 for shares in “K-F.” Kaiser became chairman of the board, Frazer president 

and general manager.26 Another event overshadowed their debut, though: the same day, 

Bock’s Car dropped an atomic weapon on Nagasaki. 

The new firm began moving around after Japan’s capitulation on September 2, 

1945. “Henry” drove “Joe” around the defunct Richmond Shipyard No. 2 in one of the 

hobby lobby’s strange automobiles. They also dropped their tentative plans for two 
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production facilities in favor of a sweeter deal: a five-year lease on Willow Run from the 

federal Reconstruction Finance Corporation that essentially waived rent for the crucial 

first year and levied just $350,000 for the second. The lease also lent them instant 

credibility: with four million square feet under one roof, the main production building 

literally loomed one of the best manufacturing plants in the world.27 

On August 26, Frazer’s car engineers received the go-ahead to draw up 

production-ready plans. With Willow Run production due to start in spring 1946, they 

had about half as much time as Ford or General Motors usually took. Three days later, 

Frazer and his men convinced Kaiser to join in authorizing a stock offering. Kaiser hated 

and distrusted stock markets, but investors loved Kaiser-Frazer, quickly oversubscribing 

the stock six times and driving the initial $10 price to $11¾ .28 This wild climb did not 

redound solely to expectations that K-F would go a long way, of course. The heady days 

at the end of the war watered what Fortune later called “one of the main roots of the 

American nature – the gambling instinct,” and buying K-F stock demonstrated faith that 

unfettered capitalism had returned “freer than it [had] been for years.”29 In other words: 

no depression through better speculation. 
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 In the last quarter of 1945, Kaiser and Frazer attempted to create a single 

company out of their separate organizations. Frazer’s people dominated the first wave of 

personnel as he reassigned staff from Graham-Paige, poached those too valuable to pass 

up (like some of Ford employees who had originally designed Willow Run), or reeled in 

old friends, like the former boss of the Chrysler tank plant or Charlie Fennel, an ancient 

Chrysler hand attracted by Willow Run’s 9754 feet of continuous assembly line.30 Fennel 

proved invaluable in adapting machinery left over from the slow production of very big 

and heavy bombers to the fast production of small and light cars.31 

For all this talent and enthusiasm, the moment before car production even started 

was “the last time Frazer’s side would have an edge.”32 Henry Kaiser inserted two ex-

shipbuilders in top spots: his son, Edgar, who had run the second-most productive 

shipyards in the country, and Clay Bedford, who had run the most productive yards in the 

U.S. (and, therefore, the world).33 More of Kaiser’s shipbuilding and construction men – 

called, with diminishing respect for their abilities, “sunshine boys,” “orange-juice boys,” 
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or “cement dusters” – came as western defense production ended and car production 

began during the summer of 1946.34 

  Reconverting the plant proved far more expensive than either Kaiser or Frazer 

had planned, so in January 1946 the company went back to Wall Street for a riskier 

second public offering. Before that second issue, K-F pulled off two important coups. 

First, on January 7, it signed a contract with the United Auto Workers, a union then 

engaged in bitter battles with all Big Three.35 Partly labor’s “thank you” to Kaiser for 

previously talking to the UAW about Willow Run, the document’s generous terms also 

embodied the Kaiser belief (not necessarily shared by Frazer) that “labor’s good will 

should be planned for and measured as carefully as production.”36 The contract used 

Ford’s pre-1946 wage rates but featured an innovative bonus of five dollars per car 

produced. Instead of going to individual workers like the hated “piece-rates” or 

“incentives” favored by regressive managers everywhere, the K-F bonus went into a pool 

that management disbursed regularly to every line worker with 90% attendance.37 With 

some exaggeration, the historian of Kaiser-Frazer says that the bonus plan caused a 
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“shock… at least equivalent to Henry Ford’s legendary announcement of the five-dollar 

day back in 1914.”38 Stock rose to $17 per share on the news of the contract 

announcement.39 

 K-F’s second coup came on the eve of its second public offering two weeks later: 

an “auto show” staged, in the overweening Kaiser style, at the Waldorf-Astoria in New 

York. Crazy to see the single sample car, enormous crowd broke hotel windows and 

placed hundreds of orders despite having no price information or production schedule.40 

The next day, the second offering of 1.8 million shares “went like radar,” in Fortune’s 

cryptic words. Anti-speculation laws prohibited brokers from selling the stock in 

Michigan, Indiana, and Ohio, but “Wall Street had seen nothing like it even in the 

1920’s.” K-F had raised $53,500,000, which it added to its other assets: a big building, 

promises that midsummer production rates would reach 300,000 cars a year, and “the 

almost magic appeal of Kaiser’s name.”41 

But now, with production only (or still) months away, unexpectedly sharp 

competition from the Big Three began pressing in. In February, Ford effortlessly began 

                                                 

 
38 Langworth, 41. 
 
39 “Adventures,” 230, 232 
 
40 Foster, Henry J. Kaiser, 147. 
 
41 “Adventures,” 98, 232; “Roughest Thing,” 154. 

  



426 

churning out 2800 cars and trucks per day, almost twice as many as K-F aimed to make 

by summer. Ford also inaugurated a $201 million expansion, and GM, having finished 

the war debt-free, put $108 million towards increasing Chevrolet’s capacity.42 K-F could 

not hope to match those sums. 

Ford, GM, and Chrysler did not just affect Kaiser-Frazer indirectly or 

psychologically in the first half of 1946. They also began buying up the scarce materials 

that K-F sorely needed, and suppliers gladly sold to customers they knew and trusted.43 

Some suspected darker motives. The shipbuilding Kaiser had frequently attacked Big 

Steel in word (questioning their patriotism and competence when they failed to meet 

demand) and deed (building the mill at Fontana, “the first steel plant west of the 

Rockies”), and now, the rumor ran, Big Steel had decided settle its scores by cutting 

Kaiser-Frazer off.44 Kaiser-Frazer personnel responded by readopting wartime practices, 

scouring the country for steel, paying premium prices for whatever they found, and even 

flying it back to Willow Run.45 This devoured capital, of course, and even drove the 

company to start bartering steel for other goods; K-F accountants tracked steel like cash.46 
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Despite this effort and partly because of the expense it incurred, production delays 

soon ensued. Neither the “Frazer,” due in April, nor the “Kaiser,” due six weeks later, 

made it out through Willow Run’s bomber-sized doors until June – just eleven months 

after the two would-be moguls shook hands in San Francisco, but an eternity in Detroit. 

Observers credited the company for manufacturing cars whose high points, like an all-

wheel torsion-bar suspension, excellent visibility, a low silhouette, and a whopping six 

foot wide backseat, exceeded the standards set by 1946 competitors. 47 But Kaiser-Frazer 

only produced 11,754 cars over the next six months – a disenchantingly tiny fraction of 

the million orders placed by August.48 Too, Kaiser-Frazer missed the 75,000-car mark 

that Fortune’s prognosticators guessed the company would need to break even. The 

magazine’s guesses had as much validity as the company’s, for even K-F managers 

averred that they were operating in “a cloud of estimates.”49 And Kaiser-Frazer certainly 

came nowhere near breaking even in 1946, losing $19 million on $10 million in sales and 

seeing its shares drop in value by almost half from their peak.50 
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Of the two principals, Frazer lost his nerve first, beginning to sell his Graham-

Paige assets to Kaiser in 1946.51 As Kaiser assumed more control over Kaiser-Frazer, its 

operations, output, and sales gradually improved. A short-term $12 million loan from the 

Bank of America helped generate “a substantial profit” in the second quarter of 1947; in 

June alone, K-F made twelve thousand cars, a figure exceeded only by the Big Three, and 

sold $22 million of them, almost twice the 1946 sales figure.52 Other milestones followed: 

the hundred-thousandth car rolled off the line on September 25, 1947 and the company 

reported $19 million in profits for 1947.53 Apparently, Kaiser-Frazer had found that point, 

so elusive for small-volume independents, at which the company could make enough cars 

to turn a profit and earn enough money to keep producing cars.54 

Apparently it had. Actually it had not. The company made the great Ford error of 

staying with a single design too long in the hope achieving an unbeatable economy of 

scale. Edgar Kaiser and Clay Bedford, shipbuilders who had by 1948 mostly displaced 

rivals from Frazer’s side of the company, had little experience with model changes and 

solid financial reasons to postpone them. The expense of retooling for even minor 
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cosmetic changes drew off cash needed to buy still-scarce glass and steel, develop 

entirely new models, or simply make payroll. Succeeding as wartime shipbuilders had 

depended on their ability to minimize changes within and between vessel types and push 

for speed at – literally – all costs. During the war, that principle met their single wartime 

customer’s wholehearted approval. But American consumers, accustomed to variety and 

change, interpreted K-F’s attempt to avoid losing money and time on retooling costs as 

mark of incompetence or arrogance that the cars themselves, neither cheaper nor better as 

production numbers rose, did not warrant.55 And the “the usual Kaiser policy of trying to 

do right by the employees” began bearing bitter fruit. Contractually compelled to respect 

seniority rules, managers had to play a quality-damaging game of musical machinery, 

moving men from job to job as layoffs and rehiring demanded.56 

 In January 1948, Kaiser tried to offer another 1.5 million shares of stock, but one 

of their underwriters backed out, sabotaging the issue and precipitating a long court battle 

in which it came out that K-F had misstated some of its 1947 profits. With the pipeline to 

Wall Street blocked, Kaiser-Frazer had to borrow $17 million in 1948 and 1949. Only in 

former year did the company turn a profit, and then just $10 million. In 1949, Kaiser-

Frazer lost $30 million on operations and dove permanently into the red. With ever more 
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choices, customers simply refused to buy Kaiser-Frazer cars.57 Fewer buyers meant fewer 

sellers: half of the company’s four thousand dealers quit in 1949. Some quit to because 

they could not sell K-F cars, some quit to protest Edgar Kaiser’s displacement of Joe 

Frazer as company president (a move which also indicated Henry’s waning interest), and 

some, “postwar profiteers whose only aim was fast sales and a speedy exit” simply got 

out while the getting was good.58 

Bleeding money and dealers, hamstrung by labor, and manufacturing increasingly 

unpalatable vehicles, Kaiser’s old patrons at the Bank of America turned down a request 

for another loan in late 1949. The no-confidence vote precipitated a brief executive-suite 

debate, extraordinarily rare in Kaiser organizations, about quitting the car business. 

Picking up on his father’s tenacious style, Edgar advocated staying in. On November 7, 

K-F went to Kaiser’s second favorite source of funds, the Reconstruction Finance 

Corporation, for a giant $44 million loan that placed very harsh demands on the 

company, including a lien on all its assets and those of its subsidiaries.59  

 In February 1950, Kaiser-Frazer finally introduced a new car, the small and fuel-

efficient “Henry J.”, precisely the wrong car for 1950. Simultaneously, the government 
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exploited a clause in the RFC loan to assign Kaiser-Frazer a $200 million contract for 

cargo airplanes and a $100 million contract for aircraft engines in early 1950. The 

military work offset some car losses, but at year’s end the company had still lost another 

$13 million, running its five-year total to $34 million.60 Edgar Kaiser bravely took the 

company on the offensive in 1951 – not so much to win the battle as to find a way off the 

battlefield. After declaring that Kaiser-Frazer would not retrench, Edgar proved it by 

purchasing a sizable interest in a Baltimore aviation company, aiming to build its cargo 

plane at Willow Run. He also deepened a long-standing relationship with General 

Motors, swapping K-F’s now-plentiful steel for GM products.61 Another $12 million 

dollars vanished anyhow.62 

K-F lost less money (about five million dollars) in 1952 on just 30,000 cars sold, 

some in an abortive attempt to market the Henry J. through Sears, Roebuck. Despite 

rolling out a sports car (over Henry Kaiser’s objections), sales stagnated in 1953 and 

losses climbed to $27 million. That sum would have been even higher had Edgar not 

orchestrated a $60 million purchase of Joe Frazer’s old company, Willys-Overland, to 
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obtain its sizable tax write-off and its Toledo production facilities.63 In 1954, the 

company discontinued the Henry J. and lost another $35.5 million. By the time that 

number appeared in the annual report, however, chance provided Henry and Edgar Kaiser 

with a fortuitous exit. General Motors lost an assembly plant to fire, and the Kaisers 

offered to sell them Willow Run for $26 million. GM accepted and K-F transferred its 

operations to its new Willys plant in Ohio. After a decade, Kaiser-Frazer left nothing 

behind except a whopping $123 million in losses and 745,928 vehicles sold.64 

Making the venerable Jeep and other vehicles, Willys finally provided Henry 

Kaiser with some automotive success, selling $160 million in 1955 (only $34 million to 

the government) and, more importantly, maintaining its spot as the third-largest 

American car exporter.65 The next year, smarting from the K-F experience, Henry and 

Edgar Kaiser created a new holding company, Kaiser Industries Corporation (KIC), with 

stock worth $417 million and the instant ability to obtain $95 million in bank loans which 

immediately retired all outstanding Kaiser-Frazer debts.66 As the catalyst of a much-

needed restructuring, Kaiser-Frazer may have ranked, as Edgar Kaiser claimed on behalf 
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of KIC leadership, as “the best thing that ever happened to us.”67 Certainly, the new 

corporation finally forced the sprawling Kaiser empire into a shape that resembled other 

giant, multidivisional firms like General Motors. 

By no means did other Kaiser enterprises require this drastic action. In fact, as 

Kaiser aluminum case demonstrated, corporate form mattered less than managers’ 

creative adaptation of wartime skills, including production prowess, to postwar 

conditions. But the special problems of a mass production, consumer industry like cars 

caught Kaiser-Frazer engineers, managers, and executives flatfooted.  

A surfeit of factors overdetermined Kaiser-Frazer’s failure. The structure of the 

car industry generated several problems. Advertising, retooling, upgrading, and 

distributing its cars cost Kaiser-Frazer more, on a per-car basis, than it cost the Big Three 

to do the same thing. Unlike the Big Three, K-F could not cut prices and still make 

profits on volume. Federal “price fixing and loan controls,” like the Federal Reserve 

Board’s 1949 “Regulation W,” which set an 18-month limit on car financing deals, made 

it impossible for small-volume independents to achieve any sales and production 

momentum. 68 Though these factors certainly helped and perhaps even sufficed to bring 

down Kaiser-Frazer, other, less structural issues mattered too. 
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Building ships along “mass-production lines” induced the Kaiser personnel, 

especially Henry, into thinking that they needed but to step sideways into manufacturing 

cars. When, in 1946 and 1947, they had the chance to learn from their Frazer peers, 

reciprocal condescension prevented it. Kaiser-Frazer historian Richard Langworth 

considers poor communication and thin camaraderie the most important factor in K-F’s 

failure.69 Frazer men told (possibly apocryphal) stories about interloping fools from the 

west, like the shipbuilder and instant vice-president at K-F who, upon seeing a side-

mounted spare tire, said, “That’s all wrong … You’ve got the life preserver on the port 

instead of the starboard side.”70 And their boss, Joe Frazer, said bitterly, “’Henry was a 

great man, and he did a great deal of things, but he was not a good partner, and never has 

been. He’s always for Henry… I don’t want to criticize, but he isn’t loved by the men I 

brought into the show.’” 71 

In return, the Kaiser wing had little interest in mere finances: getting the cars out 

mattered. From Edgar Kaiser and Clay Bedford down, they refused to modify the war-

taught notion that speed trumped cost until Kaiser-Frazer had begun its downward 
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spiral.72 Similarly, the Kaiser side of the company, for all its technical expertise and 

production zeal, knew and learned virtually nothing about consumer goods. Few in the 

Kaiser organization had any experience in reaching consumers. Virtually all their war 

production – ships, magnesium, airplanes, even construction materials – went into the 

maw of history’s greatest purchaser, the U.S. government, and everything else went to 

other companies. Over Kaiser-Frazer’s decade of production, the frustrations entailed by 

reaching the teeming millions gradually turned Henry Kaiser away from the company, 

transforming his characteristic disinterest in operational minutiae into outright 

inattention.  

Henry Kaiser, by temperament and personal experience, found nothing as 

interesting as the next thing. This may have harmed Kaiser-Frazer in the United States, 

but ironically it helped the company expand in other countries. Between 1949 and 1951, 

Kaiser personally helped start assembly plants in Rotterdam, Haifa, Mexico City, and 

even Tokyo, where a Henry J. became the first postwar American car produced in Japan. 

In 1952, Kaiser-Frazer led all American carmakers in the ratio of exports to total 

production. Two years later, Kaiser oversaw the creation of two durable foreign projects, 

Industrias Kaiser Argentina (IKA) and Willys-Overland do Brazil (WOB). In both cases, 

Kaiser dealt directly with figures in the Argentine and Brazilian governments, which 
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shared ownership of the companies with private citizens. Juan Peron even acted as 

something of a godfather to IKA. The Argentine company lost money in 1955 and 1956, 

but produced 30,000 cars in 1959 and its hundred-thousandth in 1961, a year it 

distributed $9 million in dividends. The IKA plant, initially equipped with machinery 

from the Willys factory in Toledo, was the largest industrial facility in Argentina by the 

mid-1960s. WOB sold 56,000 Jeeps in 1963 for $83.2 million dollars. In 1964, South 

American Kaiser sales totaled a half-million units, dwarfing Willys’ American 

production.73 

 

The Shiny Future 

A decade after the fact, a business journalist wrote that “most of Henry Kaiser’s 

contemporaries, including some of his closest associates, considered him an utter damn 

fool to plunge into aluminum.”74 Those contemporaries were certainly right, for 

aluminum offered slim pickings for new entrants in 1946. Where a few giant, well-

established firms dominated automaking, one company, the Aluminum Corporation of 

America (Alcoa), ruled aluminum. Taking on Alcoa required extensive technical 

knowledge, bottomless financial resources, and a massive physical plant. But where 
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others saw a sheer face, Henry Kaiser saw cracks and clefts: a fire sale on modern war-

built plants; a product whose manufacturing and marketing (apparently) resembled other 

Kaiser-made basic goods like steel, magnesium, and even cement; and above all the 

possibility, absent in cars, of leaning on the federal government. For a “government 

entrepreneur” like Kaiser, the last factor sealed the deal, for the American state had a 

deep interest in a vital aluminum industry and Kaiser had a deep interest in giving the 

state what it wanted and skimming a little off the top for himself. 

Before World War II, Alcoa had enjoyed almost a half-century of uncontested 

dominance, routinely selling at twice the cost of production and realizing 20% returns on 

invested capital.75 When, in 1940, the “war emergency” increased aluminum demand, the 

federal government turned to Alcoa, as it simultaneously turned to General Motors, Ford, 

General Electric, and other industrial behemoths. Between May 1940 and V-J Day, 

Alcoa’s managers directed the sevenfold increase in American aluminum production 

capacity (forty-fivefold in certain fabrications like aircraft parts), spending $300 million 

to triple its own facilities and, under contract with the federal Defense Plant Corporation 

(DPC), building and running another half-billion dollars worth of government-owned 

plants.76 In an unusual indication of federal concern with Alcoa’s monopoly, DPC 
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contracts included a ”Roosevelt-inspired proviso that the company was not to have the 

usual postwar option to buy or lease the plants.” 77 Three statistics mitigated any 

consequent discomfort: the company financed its wartime growth with just $50 million in 

debt, accumulated a $155 million earned surplus, and made a staggering $199 million in 

profits. 

Though important and sensational, these figures merely bolstered Alcoa’s more 

subtle controls over aluminum. First, Alcoa had designed several war plants around its 

own patents on converting bauxite ore into alumina (the main constituent of aluminum 

metal). Alcoa’s attorneys argued that government sale of those facilities to other firms 

would violate Alcoa’s patents. Second, the company controlled 90% of the country’s 

primary aluminum capacity. Any manufacturer who wanted to make his product out of 

aluminum had to buy Alcoa metal and pay Alcoa prices. As the war waned in 1945, these 

structural factors induced a U.S. Circuit Court to declare Alcoa a monopoly.78 

Since court rulings could not create competition, that task fell Stuart Symington, 

the head of the Surplus Property Administration (SPA), and Wendell Berge, the chief of 

the Department of Justice’s antitrust division. That these two men, in the upper reaches of 

the federal bureaucracy but by no means near the top, could fashion a viable and far-
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reaching industrial policy is a telling comment on the everyday disarray of the federal 

government – in a giant empire, even minor lords can create powerful fiefdoms. 

The government offered its aluminum properties to more than two hundred 

companies. Only little old Reynolds, which had doubled its Depression-era earnings 

during the war, become Alcoa’s first ingot-making competitor since 1893, but still had 

just seven percent of the country’s aluminum capacity, volunteered to face Goliath. On 

January 6, 1946, Symington announced that the SPA intended to sell one of Alcoa’s 

patented alumina plants to Reynolds.79 Alcoa executives raced to Washington for a 

parley. Symington and Berge turned down the company’s offers to sell or license its 

alumina patents in exchange for either the dismissal of the antitrust case or the right to 

bid on the surplus plants and said, by way of conclusion, that the courts would determine 

if Alcoa could use its own capital to expand its own plants. When Arthur Davis, Alcoa’s 

venerable chairman, bitterly remarked that the government seemed to be impinging 

unfairly on Alcoa’s rights, Symington said that perhaps the government should simply 

sell the alumina plant to Reynolds and let Alcoa defend its patents with a lawsuit of its 

own.80 
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The next day, Alcoa executives went further: they would waive any patent royalty 

on Reynolds’ first 400 million pounds of alumina (a quarter of the plant’s capacity) and 

then charge just $1 per ton. Since the arrangement might actually sustain Alcoa’s 

monopoly by limiting Reynolds’ alumina output, Symington proposed instead that Alcoa 

simply waive all its patent rights and allow unlimited alumina competition. After an 

hour’s consideration, Davis and the Alcoa executives agreed – poor economics, but 

brilliant public-relations. Symington immediately closed the alumina plant sale and 

Reynolds announced that it would sell to anyone at cost plus 6%.81 As Fortune wrote 

months later, “never before had a one-company industry been cracked open so fast, so 

wide, and so handsome for competition” 82 Among those who rushed in were “the 

ubiquitous Kaiser interests.”83 

The government’s fight with Alcoa did not awaken Kaiser to aluminum. In early 

1941 he had “bombarded” Harold Ickes and other New Dealers about his interest in 

building aluminum plants in the Northwest. Though Ickes’ trustbusting instincts (and 

experience in that area with Kaiser, who had in 1938 broken a cartel’s control over the 

West Coast cement industry) inclined him towards a deal, other officials used Kaiser as a 
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threat and a curse, asking recalcitrant Alcoa executives to imagine the havoc a 

professional interloper like Kaiser might wreak in aluminum.84 Deterred and otherwise 

occupied, Kaiser waited until the war began winding down before renewing his interest in 

aluminum.85 

On August 10, 1945 (the day after Kaiser-Frazer’s public debut), with little more 

than a list of surplus properties and a half-formed sense that aluminum and autos might 

fit together, Kaiser notified Stuart Symington of his interest in government-run aluminum 

facilities.86 Kaiser’s most trusted engineer subsequently discouraged the venture, but by 

mere facts and statistics could deter “the Boss.” Besides, aluminum production resembled 

steel and magnesium and might thereby build on the Kaiser organization’s expertise in 

those basic industry.87 Aluminum might make good car components, aiding Kaiser-

Frazer’s in its sharpening conflict with the Big Three. And above all, aluminum had 

about it the aura of the future, and Henry Kaiser loved the future. 

Kaiser filed his bids on surplus aluminum plants the day after Kaiser-Frazer’s 

auto show at the Waldorf-Astoria.88 After arduous negotiation with the War Assets 
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Administration, Kaiser officially became an aluminum maker on the inauspicious date of 

April 1, 1946. Kaiser had wanted the Permanente Metals Corporation, his richest, largest, 

and most deeply indebted concern, to file the aluminum bids, but the far-flung board of 

directors could not convene in time. Instead, a family-controlled shipbuilding firm, 

Kaiser Cargo, took the five-year lease on a $22 million smelter at Mead, Washington, 

while Kaiser-Frazer signed a similar lease on a $48 million sheet rolling mill at nearby 

Trentwood.89 The latter deal, accomplished over Joe Frazer’s protests, indicated both 

Kaiser’s eagerness to make an end-run around Big Steel and his willingness to alienate 

his partners.90 When Permanente’s board subsequently met to consider taking over the 

leases, three of the partners with whom Kaiser had built Boulder Dam decided not to risk 

their capital on aluminum. Three others, enticed by a $15.75 million line of credit from 

the stalwart Bank of America, stayed in. On May 14, 1946, Permanente took over the 

plants.91 

Albert Heiner, a former Kaiser employee and a devoted apologist-hagiographer, 

writes that “the aluminum venture was launched exclusively with private capital,” an 
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allusion to the fact that every major Kaiser enterprise since 1930 had relied partially or 

entirely on government money. In this narrow respect, aluminum departed from the 

Kaiserian norm. But in avoiding the onus of federal loans, Kaiser the aluminum 

entrepreneur (like many of his ilk) accepted another kind of federal subsidy: the deep 

discount on the aluminum plants. The government spent $22 to build the Mead smelter, 

$48 million on the Trentwood rolling mill. Kaiser rented them both for just $9.87 million 

over the five-year leases. 

Three factors dovetailed to shape this sweetheart deal. First, Kaiser was a 

consummate, perhaps peerless Washington operator. Since successfully jousting with 

Herbert Hoover’s Interior Secretary in 1932, he had learned exactly which levers to pull 

to make the money come out. Second, certain elements of the postwar state (Berge and 

Symington, notably) had a deep interest in creating a competitive aluminum industry, for 

doing so would test the government’s antitrust resolve, its desire to realize a return on 

otherwise squandered capital, and its willingness to counter the threat of renascent 

depression. Third, Kaiser got the deal because, as Heiner puts it, “no one else wanted to 

take on the job.”92 Everyone could agree with Fortune magazine that the Kaiser’s plants 

were among the “most modern and efficient in the country [and that] they ought to be: 
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Alcoa built them that way.”93 Everyone could also agree that geography conspired against 

their successful operation. 

Under normal circumstances, 60% of the cost of pig aluminum derived from two 

relatively fixed expenses: carrying alumina to the mills and buying the electrical power 

needed to convert alumina to aluminum. 94 Alcoa could afford to locate aluminum plants 

in the electricity-rich Pacific Northwest because it could achieve economies of scale no 

other American company could. Accessible bauxite supplies in Surinam, a captive fleet 

of ore freighters, and tightly-held alumina patents meant that Alcoa made its alumina far 

more cheaply than other companies.95 Shipping all the alumina between the Gulf Coast 

and the Northwest allowed Alcoa to obtain “the lowest freight rate the railroads had ever 

published on any commodity for that length of haul.”96 Alcoa’s power plants generated 

electricity at an average cost approached only by Pacific Northwest plants like Kaiser’s 

Mead and Trentwood facilities and far less than plants elsewhere in the country.97 
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Only fast, massive, and incessant production, Kaiser and his newly minted 

aluminum executives agreed, would overcome these obstacles. The massive complex at 

Mead had six complete smelting “potlines” with a rated capacity of 216 million pounds 

of primary aluminum per year, about two-thirds of the entire American capacity in 

1940.98 Kaiser’s men powered up the Mead smelters just before midnight on July 11, 

1946, and sent their first pigs to the rolling mill at Trentwood eight days later. Alcoa had 

designed Trentwood to roll aluminum for aircraft manufacturing, but Kaiser’s engineers 

hurriedly modified the mill for a wider range of products like corrugated roofing, blanks 

for pots and pans, and thin sheet for lighter industry. With equipment running at three 

times the wartime rates, Trentwood beat its July production quota and began exceeding 

its rated capacity by December.99 

Kaiser assembled a characteristically youthful and driven cadre of executives to 

run his new plants. The executive vice-president, Gene Trefethen, late of the Fontana 

steel mill, was just 36. The oldest member of the executive cadre was Donald Rhoades 

(inevitably nicknamed “Dusty”), a longtime construction boss who became general 
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manager of the plants. Bert Inch, another construction man, became vice-president of 

sales – a rare position in an organization so accustomed to dealing with a single or a few 

customers. Inch’s first sales went to two big aircraft firms, Glenn L. Martin and Boeing, 

setting the tone for Kaiser aluminum’s near future.100 Postwar contraction in the metal 

industry pushed many men from Alcoa, its sibling Alcan (Aluminum Corporation of 

Canada), and Reynolds to Kaiser.101 At the front of these ranks were the former boss of 

the Trentwood mill, who moved back into his old office, and an experienced smelter 

manager who took over at Mead.102 

The aluminum plants’ early and mounting success guaranteed Henry J.’s close 

attention. While it sometimes nettled his managers, Kaiser’s attentiveness to aluminum 

meant that he assisted Trefethen, Rhoades, and Inch whenever they asked (and often 

when they did not), a sharp contrast to Kaiser’s waning interest in the car company. 

Perhaps Kaiser simply thought that his aluminum executives needed a shorter leash – 
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after all, he entrusted the car company to his son Edgar and Clay Bedford, his crack 

production men. With the brashness and rashness that caused trouble at Kaiser-Frazer, 

Kaiser pursued an integrated manufacturing system as soon as Trentwood and Mead 

demonstrated their viability. As with the nascent car enterprise, Kaiser wanted to start 

strong and get better fast, a goal the rapid acquisition of a full complement of aluminum 

facilities would accomplish. Kaiser and his key men also wanted to minimize their 

reliance on independent suppliers, whose whims and inefficiencies had plagued the 

Kaiser shipyards during the war and had already begun impeding Kaiser-Frazer down. 

And most importantly, Kaiser had the attitude of an industrial imperialist: more and better 

was always best.  

In November 1946, Permanente acquired a reduction plant near Tacoma for $3 

million, increasing the company’s all-important smelting capacity to eighty percent of the 

entire industry’s prewar figure, and leased a $25 million alumina plant near Baton Rouge, 

the same one Alcoa had originally teamed with the Mead smelters.103 In his venerating 

biography of Kaiser, Albert Heiner makes a revealing non sequitur about the Baton 

Rouge plant: “the government owned no bauxite deposits.”104 Arthur Davis, the venerable 
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head of Alcoa and an admirer of Kaiser’s shipbuilding exploits, agreed to sell his 

company’s Surinamese bauxite to Permanente, a deal renewed in 1948.105 

These useful, unusual, and only nominally “free enterprise” arrangements with the 

federal government and Alcoa helped Permanente make $45,418,000 in sales in its first 

year and net $5,338,000 in profits.106 To commemorate its first anniversary, the company 

ran an advertisement in which it bragged that “administrative vision, technical skill, and a 

completely coordinated operation” had facilitated the production of 175 million pounds 

of aluminum, or “almost as much as the entire industry produced in the most productive 

year before the war!” 107 

The imbalance between maximum supply and maximum demand presented 

aluminum makers ancient and infant with their biggest problem.108 Kaiser simply ignored 

those who worried, as his own engineers did in January 1946, that the government’s 371 

million pound war surplus, an expected flood of scrap, and plummeting demand would 

depress the aluminum industry for a decade or more. Kaiser felt sure that his managers 
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would cheapen or improve production through technical gains, as they had in 

shipbuilding.109 More saliently, Kaiser managers aimed production towards the lucrative 

or undiscovered corners of American industry. Sometimes, they pushed low-cost 

aluminum into niches occupied by magnesium, steel, wood, or plastic: in August 1947, 

the metalworking trade journal Iron Age carried an article/advertisement on a Kaiser 

aluminum product, priced well below sheet steel, that any sheet metal shop could 

fabricate.110 At other times, Kaiser charged a premium for meeting an outstanding need: 

the company developed a “big ingot” for the production of the “structural plates vital to 

the construction of jet bombers and other big planes.”111 

In early 1948, Gene Trefethen and other executives decided that Permanente’s 

and the industry’s rapid growth warranted a stock issue. His preference for private debt 

recently confirmed by Kaiser-Frazer’s disastrous third stock offering, Henry Kaiser 

initially objected, asking Trefethen, “What are you giving away the business for?”112 That 

hesitation had dissolved by July, when Permanente raised eight million dollars on the sale 

of 600,000 shares.113 Permanente spent the next two years expanding and consolidating. 
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The company first enlarged its product lines, renovating an idle war-built rod and bar mill 

in Ohio and installing a German foil mill at the company’s original home in California. 

Heiner’s claim that the foil mill, which made Permanente’s first consumer product, was 

the first such facility west of St. Louis dimly echoes Kaiser’s wartime boasts that the 

Fontana steel mill broke Big Steel’s hold on the West.114 The next year, Permanente 

borrowed $36 million from the government to buy the Baton Rouge, Trentwood, and 

Mead plants for about a third of what their wartime cost to American taxpayers and 

Victory-bond buyers.115 Permanente signaled its deepened equity by adopting a blunt new 

name, the Kaiser Aluminum and Chemical Corporation (KACC).116 

The new letterhead had just been delivered when the Korean War recreated 

conditions familiar to most of the KACC leadership: war-driven demand, patriotic 

production, lucrative federal contracts, and an atmosphere of crisis and shortage. Kaiser 

immediately began sending characteristically acid messages to higher-ups in the 

mobilization bureaucracy, volunteering to raise KACC’s output by 150 percent and 

wondering why the government dawdled. Finally, Secretary of the Air Force Stuart 
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Symington, Alcoa’s old nemesis, announced that the government would buy all the 

aluminum produced by newly built plants for two and a half years.117 

This promise of de facto subsidy allowed KACC to obtain $115 million in private 

loans and bonds in February 1951.118 The company used a fraction of that capital to retire, 

twenty-three years early, the federal loan used to buy the Trentwood, Mead, and Baton 

Rouge facilities.119 The rest went to finance a new reduction plant. Since the Northwest 

plants already ran well over capacity and used more than half of eastern Washington’s 

electricity, KACC had to find another site. Helpful politicians in Louisiana lobbied for 

Chalmette, a delta town near cheap Gulf Coast natural gas and Caribbean bauxite 

supplies, including KACC’s own, newly acquired ten thousand acre holdings in 

Jamaica.120 

Kaiser goaded federal officials into doubling the new plant’s capacity and ordered 

his engineers to accelerate the $79 million construction program. As he had in the last 

war, Kaiser used speed to publicize his men’s abilities, denigrate underperforming 
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competitors, and demonstrate his company’s growing importance to the nation. The 

Tulane-Louisiana State football game postponed the original dedication, but on 

December 11, 1951, Kaiser and Charles E. Wilson, the former president of General 

Electric and current “Defense Mobilizer,” finally poured Chalmette’s first ladle of molten 

aluminum, ten months after construction began. On December 14, KACC’s newly 

refurbished extrusion plant in Maryland began fabricating Chalmette’s aluminum into 

bomber components; on January 9, 1952, the parts reached the aircraft assembly line in 

Texas.121 

Chalmette increased KACC’s maximum yearly output by more than sixty percent, 

endowing the company with more capacity that all of the U.S. aluminum industry before 

World War II, paring more market share from Alcoa and Reynolds, and solidifying its 

industry-high 12% profit on sales.122 But Chalmette represented just the overture to 

KACC’s Korean War growth. Through the end of the war, KACC launched a second 

phase of construction at Chalmette, expanded Mead, completed renovations at the 

Maryland extrusion plant, and raised $16.25 million by selling thirteen percent of itself to 
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the Kennecott Copper Corporation, another basic metals company flush with 

mobilization money.123 

This capital, in turn, launched KACC’s postwar expansion, centered on a matched 

set of facilities at Gramercy, Louisiana, and Ravenswood, West Virginia. The new plants, 

announced to acclaim in 1954 and brought online in 1956, were designed as “an entirely 

new, self-sustained complex” aimed directly at the as-yet untapped Eastern markets. 

Gramercy would make 430,000 tons of alumina per year and ship it up the Mississippi 

and Ohio rivers to the $280 million reduction and fabrication complex at Ravenswood. 

There, on a site Kaiser had optioned in 1951, coal-fired electricity made feasible 

reduction and fabrication in the “largest and most highly automated aluminum rolling 

mill in the world.” Low transportation costs from Ravenswood to the rich eastern 

consumer and manufacturing markets would allow KACC to increase its share in those 

markets from 20-25% to 35%.124 

As in Jamaica, Henry Kaiser wanted “participation rather than paternalism.”125 

Biographer Heiner glosses this to mean that development at Ravenswood would occur 

“with the main guidance coming from the local townspeople, and the company only 
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providing the necessary backup support.”126 Certainly, locals were enthusiastic: Marshall 

College honored Kaiser with a doctorate, Ravenswood’s entire population attended a 

banquet to hear Kaiser proclaim his vision for West Virginia, and even the curmudgeonly 

president of the United Mine Workers, John L. Lewis, saw KACC’s plants as a blow 

against the area’s endemic unemployment.127 

Gramercy and Ravenswood were the newest and shiniest “tools,” as Dusty 

Rhoades called them, in KACC’s shop, but the company spent millions to refurbish 

everything else in the toolbox, too. The 1956 expansion wave would, by 1958, cost $280 

million dollars, increase primary aluminum capacity to 682,000 tons (60% more than the 

1955 total; about 90% of American capacity in 1944), and finally give the company more 

market share than Reynolds.128 KACC had found the way to merge Alcoa’s model of 

producing a narrow range of primary metals for sale at low cost to other businesses with 

Reynolds’ model of producing a wide variety of high value-added goods for sale to 

consumers and other end users. Profits, already substantial, had grown almost fourfold in 

three years, mushrooming from $14 million in 1954 to $28.56 million in 1955 and $40 
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million in 1956.129 In a 1956 article in Fortune, business journalist Robert Sheehan wrote 

that “aluminum is, in all respects, the keystone of the Kaiser industrial empire.”130  

Bert Inch and the men in KACC’s new public relations office mavens did not rely 

completely on the defense market. Whenever possible, and with considerably more 

success than Kaiser-Frazer, KACC deepened its consumer product lines, adding foil, pots 

and pans, and aluminum containers and striving to establish Kaiser as a brand name.131 

Kaiser even emulated big corporations like General Electric by sponsoring television 

programs. One “Kaiser Aluminum Hour” featured an unknown Paul Newman (Henry 

Kaiser did not like the show’s controversial themes); in 1957 Kaiser invested heavily in 

Maverick, a Western series starring James Garner. It mattered little that (as Dusty 

Rhoades pointed out) westerns did not sell much aluminum foil: Henry Kaiser had a new 

fascination.132 

Kaiser Aluminum’s explosive growth obscured the quieter performance of the 

corporation’s chemical division. Specializing in refractory brick to insulate high-

temperature industrial apparatus like open-hearth steel furnaces, the division made about 
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$13 million in sales in 1956. That year, the division’s aptly-named vice-president, Frank 

Cashin, foresaw big growth in petrochemicals, rare metals, and atomic-energy 

products.133 In making his prediction, Cashin probably knew that one of Henry Kaiser’s 

erstwhile partners, the Bechtels, had followed a very different path from World War II to 

dominate precisely those fields. 

 

Bechtel at War 

 Unlike Kaiser, Bechtel showed little interest in capitalizing on the federal 

government’s disposal and reconversion program. This stemmed partly from the 

contrasting personalities and temperaments in the two organizations. Stephen and 

Kenneth Bechtel, who took over the family firm when their father died in 1933, shared an 

innate distaste for Henry Kaiser’s publicity-seeking. More importantly, the Bechtel boys 

understood proper entrepreneurial activity in terms incompatible with the assumptions 

and plans shared by Henry Kaiser, his own sons, and his lieutenants. As early as 

December 1943, for example, Ken Bechtel argued that using federally-financed facilities 

after the war constituted an unfair or even immoral violation of American free-enterprise 

norms.134 By V-J Day, Steve had come to agree. Henry J. Kaiser, of course, would have 
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thought (and quite probably, did think) little of such softheaded opinions. Compounded 

by the usual array of disagreements over money and credit, this difference in opinion (not 

to say ideology) between the Kaiser and Bechtel leaderships led to their complete 

separation immediately after the war. 

Marinship’s disposition exemplifies the differences in attitude and strategy 

between the two firms. Unlike Kaiser’s bitter struggle over Richmond No. 3, Bechtel 

simply backed away from Marinship. Steve Bechtel’s tentative plans to use the yard to 

build railcars, refurbish locomotives, or service a fleet of oil tankers evaporated. On May 

16, 1946, the company simply handed the yard over to the Maritime Commission, which 

in turn passed it on to the U.S. Army Corps of Engineers for use, a local paper reported, 

“as a depot for Pacific-bound supplies and headquarters for construction activities on the 

west coast” and sold the rest to public.135 

Another local newspaper bragged that its earlier editorials had impelled the 

government to declare the yard as surplus (failing to mention, however, its advocacy of a 

scheme to open a western campus of the U.S. Naval Academy at the yard) and reassured 

its readers of the military’s rather prosaic benefits to the community: employment of 
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more than a thousand people, highway improvements, and “the maintenance of the 

present deep-water channel” to San Francisco Bay – a symbol of Sausalito’s apparently 

renewable importance as a shipbuilding and shipping center.136 Over the next few weeks, 

the papers thanked Bechtel for having “brought fame to this enterprise and wealth of 

favorable publicity for Sausalito and Marin County”137 and for its contributions to the 

area: paying hundreds of thousands of dollars in taxes, providing thousands of good jobs, 

building much-needed housing, and putting “tens of millions of dollars into the pockets 

of Marin county people and … the cash registers of local merchants.”138 

 Though shipbuilding at Sausalito, Los Angeles, and such shipbuilding centers as 

Evansville, Indiana, probably constituted the largest part of Bechtel’s wartime work, 

Stephen Bechtel ensured that his company continued its prewar work in the petroleum 

industry, chiefly by building refineries and pipelines throughout the U.S. and, after 

arranging for an American loan to Shell Oil’s Mexican subsidiary, south of the border as 

well. 139 Bechtel’s close relationship with Standard Oil of California (Socal), for whom it 
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had built a refinery at Richmond, California, in 1938, opened up many lucrative 

opportunities, many involving close cooperation with the U.S. government. The two 

companies operated a large oil-tanker fleet for the U.S. Navy (complementing the tanker 

construction work at Marinship).140 Socal also invited Bechtel into what became one of 

the war’s great boondoggles: the “Canol” pipeline and refinery in far northwestern 

Canada. Built in secrecy comparable to the Manhattan Project, Canol was supposed to 

carry aviation fuel to Alaskan airbases. Predictably terrible weather, a changing mission, 

and very poor planning hampered the project, however, and by the time Bechtel and its 

partners completed the line, three years after the original deadline and almost four times 

over the original budget, it was useless.141 

 Bechtel and Socal had much greater luck in the Middle East. In 1943, Bechtel 

built and Socal operated an aviation-fuel refinery in Bahrain and a short underwater 

pipeline to the nearby Saudi Arabian port of Ras Tanura. Bechtel followed up the next 

year with a sister refinery at Ras Tanura for the Arab-American Oil Company (Aramco), 

the consortium of American oil companies which dominated petroleum production 
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there.142 Aramco’s oil concessions existed by dint of its links to the Saudi king, and 

Bechtel soon cultivated its own relationship with the royal family. On a trip to the U.S in 

1944, the king’s second son, Faisal, toured Marinship and saw the company’s prodigious 

oil tanker enterprise. Recognizing, or supposing, the United States government’s long-

term strategic interests in the Middle East, Bechtel carefully began making itself 

irreplaceable to the federal government: in 1943 one of its engineers helped conduct a 

federal survey of world oil resources; two years the company hired a Socal engineer to 

serve as its “executive representative” in Saudi Arabia and allowed him to act as an 

intelligence agent for the U.S. government.143 

 Exhausted by the crush of war work, Steve Bechtel briefly retired after winding 

up his company’s wartime business in 1945.144 In his absence, a new company, led by 

shipyard alumni, unified the various Bechtel concerns doing business around the world. 

The new firm immediately accepted a contract with Southern California Edison (SCE) to 

update all of SCE’s machinery to a new electrical standard.145 The company split the 

project with a competitor, the venerable (and powerful) Stone & Webster, but Bechtel’s 
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Power Division used the tedious job to gain an entrée into the market for new power 

plants – a rapidly expanding and money-soaked field, as California began its long 

postwar boom.146 

 Power was the company’s only bright spot, however. Unlike Kaiser, Bechtel did 

not exploit the opportunities presented by American reconversion, and by early 1946 

faced declining prospects. In October, Steve Bechtel returned and announced a new 

corporate strategy centered, the company history (using the simultaneously desiccated 

and insipid language of modern public relations) says, on “service, working with 

customers as much as for them.” Bechtel would rely on a few customers to provide a 

stream of big projects, widely distributed around the world, that required little capital 

outlay by Bechtel.147 Here, Steve Bechtel and his company’s executives, mostly men 

“whose skills had been honed in the shipyards,” translated the best aspects of the 

company’s recent past into a forward-looking program to attach the company’s fortunes 

to the world’s most durable institutions, raise the company’s prestige (and its profile, 

within relevant circles), fill its treasury and acquire invaluable skills, and minimize the 
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chance that regional or national problems (a depression or war) would drag the company 

down.148 

 Over the next ten years, this strategy focused on energy development: electrical 

power in the United States and petroleum in the Middle East, especially Saudi Arabia. 

Bechtel took on many other projects all over the world as well, but by 1956 its oil and 

electricity contracting had raised it to the first rank among engineering and construction 

firms (and into the uppermost echelon of American corporate power), linked it to 

influential elites in the United States and around the world, and meshed the company’s 

mission with American national security. 

 

Oiling Up 

Within months of his return, Steve Bechtel spun off a new company, International 

Bechtel Incorporated (IBI), to handle Middle Eastern work.149 IBI immediately took on a 

massive project for Aramco: the Trans-Arabian Pipeline or Tapline. Recognizing its 

importance as a project in its own right and as a harbinger of future work, Steve Bechtel 

called Tapline “the biggest news since Boulder Dam” and “the mightiest pipeline every 

laid.” Designed to cut out the time, cost, and hazards of shipping oil via the Suez Canal, 
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the thirty-inch diameter pipe would carry 300,000 barrels per day from oil fields along 

the Persian Gulf to a port terminus in Lebanon.150 At least as complex as Boulder Dam, 

the project demanded that a number of companies share the risk and the profit. IBI 

accordingly formed a joint venture with five other companies, including several frequent 

partners, but reserved the longest segment (about eighty percent of the line’s total length) 

for itself and its experienced pipeline crews.151 

When construction started in July 1947, IBI expedited it by borrowing freely from 

previous jobs. Dambuilders had delivered giant buckets of concrete into inaccessible 

riverbeds on overhead cables. Tapline engineers used skyhooks to carry thirty-one foot 

lengths of pipe from ships anchored three miles offshore.152 Shipbuilders had sped the 

traditionally slow work of riveting plate to plate by welding together subassemblies 

(deckhouses, bulkheads) and then lifting them onto ships with cranes. Tapline crews 

welded several pipe sections into a ninety-three foot tube, trucked it to the construction 

site, and laid it in place with modified bulldozers (this last trick one first used on pipeline 

jobs in the 1930’s.).153 Canol and Marinship had forced Bechtel to scour the U.S. for 
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workers during the full-employment wartime economy. IBI collected skilled workers 

from Palestine, Lebanon, Syria, and even the lingering Italian colony in Ethiopia 

(rewarding those who finished an eighteen-month tour with a bonus equal to a year’s 

salary) and used local labor brokers to gather thousands of Arabs to perform the manual 

labor.154 

The 1948 Arab-Israeli War and Syria’s three military coups in 1949 delayed 

construction, but oil finally flowed through Tapline in December 1950.155 IBI’s efficient, 

even spectacular success on Tapline attracted other rich and powerful institutions: 

British-owned petroleum companies and the Saudi royal family. The Kuwait Oil 

Company hired Bechtel to build tanker-loading facilities that could handle a million 

barrels a day; Iraq Petroleum commissioned a 600 mile pipeline to the Syrian coast (a 

project joint-ventured with an experienced British contractor, George Wimpey).156 

The Saudi monarch, Ibn Saud, nearly delayed Tapline by trying to thrust on IBI 

several unrelated projects largely, including a railroad between his capital and the Persian 
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Gulf.157 Though IBI welcomed all the work it could get, Steve Bechtel and his men on the 

ground in Saudi Arabia worried about getting crushed between the rock of Aramco and 

the hard place of their royal patron. Steve Bechtel finessed the situation, simultaneously 

reiterating the mutual interest in the pipeline and stressing the freeing effects of greater 

financing. He backed up his argument by offering to arrange a $10 million loan towards 

the railroad from the Export-Import Bank, a U.S. government development agency. 

Ibn Saud, pleased, decided that IBI ought “to build not only the railroad, but a 

port at Damman, a modern pier at Jeddah, and the electrification of the entire city of 

Riyadh as well.” 158 The railroad alone took four years and fifty million dollars to 

complete,159 but IBI’s modernization work, so consonant with America’s sense of itself in 

the postwar world, deeply affected Saudi society. According to the Bechtel centennial 

history, Saudis identified electricity itself with the contractor: flicking the light switch 

“turned on the Bechtel.”160 For IBI, the pipeline and the associated projects had turned on 
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the financial spigot: “By 1947, the company’s Saudi business amounted to $3.6 million, 

exclusive of its Tapline work, and by the end of the next year, it would double.”161 

Forging bonds with the Saudi royal family incidentally brought IBI closer to U.S. 

officials in the Middle East and corporate interests into alignment with American national 

security interests. Bechtel installed a communications center for the U.S. Navy at the Ras 

Tanura refinery and provided cover for American military intelligence personnel.162 In 

October 1947, IBI’s second-ranking executive funneled information about trouble on the 

border with Palestine to the American vice consul; during the Arab-Israeli conflict the 

next year, another IBI manager helped an American intelligence officer collect 

information from an IBI truck convoy that had just crossed the desert from Jordan.163 

U.S. officials offered a different kind of aid in IBI’s delicate dispute with King 

Saud’s finance minister, from whom the company had received scant reimbursement by 

1948. The IBI project manager, Frank Borman, could not protest too vociferously for fear 

of insulting King Saud, but when the king himself began complaining about the high cost 

of his various side jobs, Steve Bechtel sought counsel from J. Rives Childs, the ranking 

American diplomat in Saudi Arabia. Childs suggested that IBI focus on its big 
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infrastructure projects by subcontracting everything else to the British firm, George 

Wimpey, and training Saudi nationals to perform the simplest jobs. Ibn Saud concurred 

with the plans, and soon thereafter IBI started balancing its books.164 When a rival later 

edged out Frank Borman, Childs sent a disgusted cable to Secretary of State Dean 

Acheson, suggesting that the corporate politicking would harm Bechtel’s and America’s 

interests in Saudi Arabia.165 

  Unrest in the Middle East offered Bechtel the chance to align its profit-making 

interests with American national security concerns. In 1952, Central Intelligence Agency 

chief Allen Dulles tapped Bechtel for information on Iran, where the government of 

Mohammed Mossadegh had nationalized British petroleum holdings and, Bechtel’s 

engineers insisted, stood ready to build a pipeline to the Soviet Union. A 1953 coup 

(organized in part by British and American secret services) replaced Mossadegh with 

Shah Mohammed Reza Pahlavi, a figure far more amenable to Western oil interests and 

geopolitical concerns.166 
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Mossadegh’s nationalization program had stripped the Anglo-Iranian Oil 

Company (later, British Petroleum) of an important refinery in Iran. Bechtel formed a 

joint venture with a British construction firm to build a replacement at Aden, on the 

southeastern tip of the Arabian Peninsula. Bechtel’s contract with Anglo-Iranian 

resembled wartime shipbuilding agreements with the U.S. Maritime Commission. The 

company guaranteed that the entire job would not cost more than $150 million and tied 

its profit to a penalty clause: every day over the twenty-four month deadline would cost 

Bechtel the equivalent of $10,000; every under the deadline would gain it $10,000. 

Bechtel organized its massive workforce along neo-colonialist lines: a tiny cadre of 

American engineers oversaw a larger group of other Western technical personnel, who in 

turn oversaw semi-skilled Arab construction crews and unskilled black Somalians. The 

refinery opened for production in August 1954, three months ahead of schedule.167 

 

Electric Attraction 

 Bechtel’s revenues doubled between 1950 and 1955 and doubled again by 1960.168 

Middle Eastern work (which accounted for approximately half of Bechtel’s $200 million 

gross in 1954) drove much of this growth, but as the decade closed the electrical-power 
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construction industry had become even more important.169 In 1953, Bechtel pushed 

further into the utility industry by rescuing a conspicuously botched construction project 

on the tense frontier between free enterprise and the government’s nuclear weapons 

establishment. Wesley McAfee, the president of the St. Louis-based Union Electric 

Company and Steve Bechtel’s traveling partner on the next year’s trip through South 

Korea, had joined other private utilities to build a colossal power station in Joppa, 

Illinois, to supply power for the Atomic Energy Commission’s new uranium-enrichment 

plant at Paducah, Kentucky. The federal Tennessee Valley Authority would furnish the 

rest of the power for the energy-hogging plant from its own new station at Paducah.170 

Pleased to have “an agreement with the best customer in the country, the 

government, to buy all the power they could produce,” the private consortium hired 

Ebasco, a well-known utility contractor, to design and built the $830 million Joppa 

plant.171 Unfortunately, labor problems put the project over budget and behind schedule 

by 1953, and McAfee called his friend, Steve Bechtel, to take over.172 A historian of 
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Bechtel writes, “Ebasco’s loss was to be a windfall for Bechtel – and a critical element in 

its growth… Bechtel (which had never before build a plant bigger than about half Joppa’s 

size) would have access to all Ebasco’s drawings and specifications.”173 

Happy but unsated with the steady stream of American and Canadian jobs that 

ranged from relatively discrete power plant construction to massive hydroelectric 

projects, Steve Bechtel, in keeping with his globalizing strategy, sought every chance to 

extend his company’s expertise abroad. In 1954, on a trip around the world with Union 

Electric’s Wesley McAfee, Steve Bechtel stopped in South Korea to survey the country’s 

postwar reconstruction and drum up some business.174 Going straight to the top, Bechtel 

met with Syngman Rhee, the country’s authoritarian leader, who complained that the 

U.S. had reneged on promises to build electrical plants in South Korea. Bechtel drew 

some advice from his own deep well of experience with the American government: 

decide what you want and insist that the U.S. government build it. Impressed (like King 

Saud), Rhee asked Bechtel to take charge. Within a few years, Bechtel had built three 

coal-fired plants in South Korea, doubling the country’s energy supply.175 
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Just as Bechtel’s Aramco work drew the attention of other oil companies, 

Bechtel’s utility work drew the attention of other companies in electricity-generation, 

especially General Electric.176 During the war, GE had manufactured marine turbines for 

Marinship’s oil tankers, which created a roundabout but valuable connection between GE 

and Bechtel’s Power Division, the wing of the company most heavily populated by 

shipyard veterans.177 Deeply involved since the war in nuclear weapons production, by 

1953 GE had lost ground to its chief rival, Westinghouse, and its CEO, Ralph Cordiner, 

eagerly acceded to Steve Bechtel’s plan for breaking into commercial nuclear energy.178 

The two companies would design a plant around GE’s reactor technology, Bechtel would 

build it, and then they would jointly market it (along with their installation and operation 

expertise) to anyone who could foot the bill.179 Bechtel reinforced this scheme for the 

production of a specialized mega-product with an ambitious “Triple Ten” strategy to 

master nuclear technology in ten years by combining ten percent of his company’s pretax 

profits with ten percent of its management-engineering expertise.180 

                                                 

 
176 Wolf, Big Dams and Other Dreams, 198-199. 
 
177 Ibid., 195. 
 
178 McCartney, Friends in High Places, 107. 
 
179 Wolf, Big Dams and Other Dreams, 199. 
 
180 Bechtel, Building a Century, 63. 

  



472 

The entente between Cordiner and Bechtel hardly sprang from an autonomous 

entrepreneurial interest in nuclear power technology. Continuous support, assistance, and 

even subsidy from the American state created, in the decade after World War II, the 

conditions under which firms like Bechtel, and GE could enter and exploit commercial 

atomic energy. In authorizing the new Atomic Energy Commission to assert civilian 

control over the American nuclear bomb program, the 1945 McMahon Bill broadly 

charged the government and the AEC, in historian Thomas Hughes’ words, to oversee 

“an anticipated industrial revolution that many expected would be of even greater 

magnitude than the British Industrial Revolution, one of the epochal events of history.”181 

Steve Bechtel immediately moved to link his company to this government-

directed revolution.182 In 1948 and 1949, engineers on loan from Bechtel’s refinery 

division built accelerators at Los Alamos and, under a subcontract for Standard Oil of 

California, at the University of California-Berkeley’s new laboratory in Livermore, 

California.183 The company also helped build the AEC’s Experimental Breeder Reactor-1 

(EBR-1) at Arco, Idaho, the first nuclear reactor to produce electricity.184 EBR-1 gave 
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Bechtel a sizable head start in atomic energy and President Dwight Eisenhower the 

impetus for his “Atoms for Peace” speech.185 In 1951, the AEC invited Bechtel and its 

biggest electric-utility patron, Pacific Gas & Electric (PG&E), to launch a long-term 

study of commercialized nuclear energy.186 In 1954, after the Eisenhower administration 

publicly indicated its interest in the development of a reactor with strictly commercial, 

energy-production capabilities, Congress passed the Atomic Energy Act, a classic piece 

of compromise legislation that mandated AEC control of nuclear fuel but “allowed 

private corporations to build and own nuclear-power plants” and prohibited the AEC 

from competing with private firms.187 

With the door to the rapid commercialization of nuclear energy now open, GE and 

Bechtel joined PG&E and five other utility companies in the Nuclear Power Group 

(NPG).188 Steve Bechtel had convinced his executives to agree to the NPG’s million-

dollar entry fee (the utilities paid two or three times that sum), and the investment soon 

paid off. Commonwealth Edison agreed to sponsor a GE-equipped, Bechtel-built nuclear 

power plant if the contractors would fix their expenses at $45 million (the largest amount 
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ComEd thought it could get past Illinois regulators).189 Though that sum left very little 

margin for error in the design and construction of a largely untested technology, in 1959 

the resulting plant, Dresden I, became the first privately-owned nuclear power plant in 

the country and put GE and Bechtel at the forefront of the new industry.190 

Bechtel took nearly a decade to translate its first-mover advantages into clear 

dominance of the nuclear energy market, but by 1968 the company had engaged in 

twenty-eight nuclear plants, including the biggest one in the United States, the San 

Onofre plant commissioned by Bechtel’s old friends, Southern California Edison. By 

1985, the company performed forty percent of all American commercial nuclear energy 

work and fifty percent of the commercial nuclear projects in the Third World.191 By the 

1980s, one historian of technology writes, commercial nuclear energy “had become a 

large and powerful complex, perhaps the largest and most powerful enterprise in 

history.”192 

                                                 

 
189 Wolf, Big Dams and Other Dreams, 199. 
 
190 Bechtel, Building a Century, 64; Wolf, Big Dams and Other Dreams, 199. A nuclear energy plant at 
Shippingport, Pennsylvania, had actually begun providing electrical energy for Pittsburgh’s Duquesne 
Light Company in December 1957, but unlike Dresden the Atomic Energy Commission retained ownership 
and a private utility operated it. Hughes, American Genesis, 437-438. 
 
191 Bechtel, Building a Century, 73. 
 
192 Hughes, American Genesis, 441. 
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Conclusion: Kaiser and Bechtel in the Postwar World 

Essentially twins in 1945, Kaiser and Bechtel used their World War II 

experiences to pursue very different ends. Kaiser chose to focus on two mass production 

industries that looked like his wartime activities but actually differed enormously. 

Bechtel chose instead to reject production industries, to regroup around old activities and 

select closely aligned new ones, and exploit those fields as thoroughly as possible. For 

Kaiser, the war provided a springboard; for Bechtel, a passageway. 

These strategies derived partly from temperament and personality. Henry Kaiser 

looked constantly to the future and had little desire to oversee his enterprises. Instead he 

preferred to dream and sketch (his interest in cars stemmed from little more than a 

romantic or sentimental notion), delegate to his key men, and move on. When his 

managers could implement Kaiser’s half-formed plans under conditions that resembled 

wartime work – a small number of reliable customers, a thick bond to the government, 

regular financing, an accessible technology, a clear and even exciting mission – they 

succeeded. When they could not, they faltered. 

Steve Bechtel and his advisors, on the other hand, showed far more interest in 

planning, as opposed to plunging. At the end of World War II, they weighed their 

wartime operations against other interests and chose to extend their company’s 
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construction and engineering expertise into two new areas. The war had reshaped Middle 

Eastern petroleum and commercial energy along lines that Bechtel found amenable, 

suited as it had become to dealing with national governments, running complex 

engineering-construction projects, and addressing the needs of a relatively few, powerful 

and rich clients. 

  



 

Conclusion 
 

From one perspective, Kaiser and Bechtel used the decade after the war to travel a long 

distance from their wartime shipbuilding enterprises. Neither firm, after all, had a 

substantial interest in any thriving manufacturing businesses, much less a set as numerous 

or extensive as the shipyards. From another angle, however, both companies had 

consistently engaged in the same kind of work since Hoover Dam: giant projects 

conceived, underwritten, contracted, and used by the federal government. 

Kaiser and Bechtel had, in other words, come to exemplify a kind of super-

contractor with intrinsic technical, managerial, and organization capacities which 

permitted them to effectively diversify into new, state-charted domains, from American 

public works to Middle Eastern oil processing infrastructure. More than any other 

enterprise, merchant shipbuilding permitted Kaiser and Bechtel to hone their formidable 

capacities to furnish services which met the state’s needs. Neither firm had ever built a 

ship before World War II, so each adapted a set of prewar skills – which ranged from 

materials handling and welding to the ability to accommodate demanding federal 

bureaucrats – to the special conditions of wartime ship production, especially the Allies’ 

nearly-insatiable appetite for more merchantmen and tankers. 

In particular, Kaiser and Bechtel adeptly managed the transformation of 

shipbuilding labor from a narrow range of skilled crafts performed largely by white men 

to a broad range of less deeply-rooted but still quite skilled trades practiced by men and 
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women of all races, ethnicities, and classes. Welding stands as the preeminent example of 

this shift: welding quickly eclipsed the old trade of riveting because new workers could 

more readily learn to weld and because the Maritime Commission, the federal agency 

which oversaw merchant shipbuilding, argued persuasively that only welding could 

permit high-speed ship production. Moreover, welding, and the novel construction 

practices which depended on it, proved remarkably well-suited to the quasi-athletic 

competitions used by the firms, the commission, and the workers to create incentives 

toward harder work. This dissertation examines these and related topics by moving back 

and forth among three poles: the administrative practices of the Maritime Commission, 

the entrepreneurial and managerial initiatives of Kaiser and Bechtel in the San Francisco 

Bay shipyards, and the shopfloor activities of shipyard workers.  

By V-J Day, Kaiser and Bechtel had become outstanding examples of private 

firms which were entirely and successfully dependent on the possibility of trading special 

services for public capital (via contracts, not necessarily subsidy). This study shows, then, 

how the seemingly separate spheres of business and government are closely and 

permanently connected. Moreover, this dissertation focuses attention on the crucial but 

often-veiled role of the federal government in shaping industrial development. 

Wars are typically viewed as temporary episodes when the government assumes 

economic roles beyond its customary guises as tax-collector and regulator. While federal 

power certainly grows during many wars, the example of mid-century shipbuilding shows 

that the state has played an active and prominent role in fostering industrial development 

during times of peace and that the American state, no matter the power of prevailing 
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notions of laissez-faire, has at its disposal a full kit of tools to spur economic growth. 

During the decade after its founding, for instance, the Maritime Commission freely 

contracted with private firms like Kaiser and Bechtel, developed and disseminated 

innovations like prefabricated shipbuilding and welding, directed the distribution of labor 

power, played a direct role in motivating workers, and of course transferred billions of 

dollars in federal monies to private firms and their employees. Indeed, the federal 

government was the key economic actor in shipbuilding. 

On one hand, this is unsurprising. Again, wars typically compel the state to 

become a more directly active participant in the economy. Similarly, shipbuilding has 

long required attention by states (whether in Renaissance Venice, the U.S. during World 

War II, or Japan in 1968). On the other hand, the character of the federal government’s 

role in the World War II economy was special – though not unique. First, it was 

surprisingly deep, touching everything from the promulgation of particular inventions to 

the development of new incentives for hard work. 

Second, the federal government’s wartime role was remarkably organic and 

collaborative. Building on the foundation provided by prewar relationships between the 

New Deal state and private firms like Kaiser and Bechtel, for instance, wartime 

government agencies worked closely with their contractors. At times, such as in the 

inspection of shipyard welding, it became impossible to tell where the private enterprise 

ended and the state began, and futile to make the distinction: the Maritime Commission 

and its contracting companies were functionally one entity. 
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Third and perhaps most importantly, the economic activities of a government 

agency like the Maritime Commission do not cleanly fit the classic model of state-

business relations in modern America: the military-industrial complex. (Wartime 

shipbuilding diverges even further from the more elaborate model which includes 

research universities: higher-education institutions played no part in wartime 

shipbuilding.) After all, the Maritime Commission began and ended as a organization 

concerned with the commercial interests of American shipbuilders and shippers, a clear 

priority over its secondary mission to improve the American merchant marine’s ability to 

serve as a naval auxiliary. Even during the war, the commission’s activities had the effect 

of strengthening the commercial power of private contractors like Kaiser and Bechtel. 

Instead of choosing to produce military goods or even to work frequently for militaries, 

these companies and their ilk successfully followed government action to markets for 

their special skills and services, as in 1932 Nevada, 1944 California, 1948 Arabia, or 

even, notably, 2003 Iraq. 

 All of this suggests that historians and other scholars would benefit by attending 

to the full array of state-business relations, not just those commonly (and importantly) 

centered on the military, not just at the administrative level, and, most of all, not just in 

the typical manufacturing sectors. Not least because of the complexity and success of the 

wartime shipbuilding enterprises, the Maritime Commission, Kaiser, and Bechtel stand 

out as especially valuable examples of another kind of state-business interaction, one 

focused on non-military activities and on the provision of services, not goods. Though 
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perhaps more difficult to study, this model may well turn out to be more important and 

more typical of the structure of modern societies and of changes within them.
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Figure 5: American merchant shipyards of the World War II period1 

 

                                                 

1 Fischer, Statistical Summary, 14. 
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Figure 6: Kaiser-Richmond Shipyard No. 1 (and detail of the Richmond shipyard 
district)2 

 

                                                 

2 Kaiser- Richmond Shipyard No. 1, “Schedule of Shipyard Facilities,” July 1, 1944. RG 178, entry 100, 
carton 26. 
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Figure 7: Kaiser-Richmond Shipyard No. 23 

 

 

 

                                                 

3 Kaiser-Richmond Shipyard No. 2, “Schedule of Shipyard Facilities,” July 1, 1944. RG 178, entry 100, 
carton 26. 
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Figure 8: Marinship4 

 

 

 

                                                 

4 “Marinship Corporation, Schedule of Shipyard Facilities as of July 1, 1944,” 1. RG 178, entry 100, carton 
26. 
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