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CHAPTER ONE: INTRODUCTION

This report surveys the history of World War Il shipbuilding at Richmond Shipyard No.
3, which was part of the remarkable history of the four Kaiser shipyards that operated in
Richmond during World War II. The shipyard’s history is part of the even more remarkable
history of the United States' nationwide accomplishments in shipbuilding during World War 11,
which added hundreds of ships to the U.S. Navy's fleet as well as building 5,777 merchant
vessels (5,601 for the Maritime Commission and the remainder for private companies and
foreign countries). The most spectacular records in merchant shipbuilding took place on the
Pacitic Coast, where 2,518 merchant ships were built, most of them by yards that did not exist
when the war began in 1939. All told, the United States spent about $18,000,000,000 building
Navy ships during the war and about $13,000,000,000 on merchant ships. Roughly half of the
latter was paid to Pacific Coast vards. The Maritime Commission concentrated so much
merchant shipbuilding on the Pacific Coast in part because more than half of the U.S. Navy's
expenditures on new ships went to East Coast yards.1

Some sense of how unanticipated this record of accomplishment was, even on the eve of
war, can be seen by examining a 1937 survey prepared by James Reed for the newly created
United States Maritime Commission on the potential for an increased volume of shipbuilding on
the Pacific Coast. The Maritime Commission was created because the U.S. shipbuilding
industry was moribund, yet ominous international events portended war in both Europe and
Asia, wars that might involve the United States. Reed inspected shipbuilding facilities on the
Puget Sound, at Portland, on the San Francisco Bay, and around Los Angeles (including San
Diego), and he sent questionnaires to shipbuilders in those areas. He reported that there had
been no ocean-going ships built on the Pacific Coast, other than Naval vessels, in ten years.
Nevertheless, he believed there was sufficient skilled labor (because of repair work and
construction of small craft taking place in the West Coast yards, like building barges, tugs,
fishing boats, and yachts) that all of the areas except Portland could support a modest
shipbuilding program. Because of the existing activity, there were enough welders, machinists,
carpenters, and electricians to support expanded shipbuilding, but draftsmen, loftsmen, and
shipfitters would be in short supply. The San Francisco Bay, with substantial shipyards at San
Francisco, Oakland, Alameda, and Mare Island, was the only area on the Pacific Coast that had
facilities for building ocean-going merchant vessels; all the other areas would require
construction of new facilities.

'Fredric C. Lane, Ships for Victory: A History of Shipbuilding under the U.S. Maritime
Commission in World War I (Baltimore: The Johns Hopkins University Press, 2001 reprint of
the 1951 edition), 3, 8-9; Gerald J. Fischer, A Statistical Summary of Shipbuilding under the U.S.
Maritime Commission during World War I, Historical Reports of War Administration, U.S.
Maritime Commission No. 2 (Washington, DC: Government Printing Office, 1949), 39.

*JTames Reed, "Pacific Coast Survey of Shipbuilding Facilities and Labor Supply for U.S.
Maritime Commission," unpublished report dated September 1937, in National Archives and
Records Center, Archives II, College Park, MD (hereinafter cited as NARA), RG-178, Records
of the United States Maritime Commission, entry 28, box 159.



ROSIE THE RIVETER NATIONAL HISTORICAL PARK, RICHMOND SHIPYARD NO. 3
HAER NO. CA-326-M
(Page 6)

Despite that dire outlook, the Maritime Commission, prodded by the necessities of war
and encouraged by the almost outrageous promises of Henry J. Kaiser and his associates (most
of whom had no experience in building ships), allocated billions of dollars to the building of
shipyards and ships on the Pacific Coast. By the end of the war, the Maritime Commission had
spent more money on shipbuilding in the Pacific Coast region than in any of the other three
regions (East Coast, Gulf Coast, Great Lakes), more people were employed in shipbuilding than
in any of the other regions, the Pacific Coast yards built more merchant ships than any of the
other regions, and the productivity of the Pacific Coast shipyards and their workers was
generally higher than productivity in any of the other regions. Kaiser developed and operated
more shipways and his companies built more ships than any other managerial group in the
nation, whether old-line shipbuilders, like Bethlehem, or groups new to shipbuilding, like
Bechtel. Kaiser's shipyard at Portland, Oregon (a port which the 1937 Maritime Commission
said had an insufficient labor supply to support a shipbuilding program), grew to employ over
30,000 workers, who established the best record for productivity of any shipyard in the country.
Richmond, California, which had no shipyards at all prior to the war, produced more merchant
ships during World War II than any other city in the U.S. Oregon Ship and Richmond Shipyard
No. 2 were able to build Liberty ships at a lower cost per ship than any other yard in the nation
except the North Carolina Shipbuilding Corporation yard at Wilmington, North Carolina.’

The report that follows offers some overview comments on the nationwide merchant
shipbuilding program, but a thorough nationwide history is well beyond the scope of this study.
Rather, the nationwide program is surveyed, as appropnate, only to provide context for
understanding the history of the Richmond yards. (Moreover, Frederic Lane's exceptional 1951
history of the Maritime Commission's shipbuilding program has recently been re-issued by the
Johns Hopkins University Press.4) The focus of this history is on the shipyards in Richmond,
where the National Park Service is developing the new Rosie the Riveter/World War II Home
Front National Historical Park. Special attention is given to Yard No. 3, the sole surviving
Richmond shipyard. The report concludes with a description of the present condition of Yard
No. 3.

CHAPTER TWQO: HISTORICAL CONTEXT FOR KAISER'S RICHMOND
SHIPYARD NO.3

The shipbuilding program, which started out in 1937 to be an orderly
production of 500 ships in ten years, has mushroomed into an enormous project
with a total of 1383--nearly 1400--vessels of all types, either contracted for or
proposed, the great bulk of them to be completed and delivered by the end of
1943.

3Lane, Ships for Victory, 207-210, 469-471, 475, 644, 826-829; Fischer, A Statistical
Summary of Shipbuilding, 152-154.

*See footnote 1.
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From one ship a week in the original program, we now plan on delivery
into service of approximately two ships a day throughout 1942 and 1943.

And those ships will be built on time! There is no question about that, for
we are more than a month ahead of schedule now. Probably no other nation in the
world could adapt itself to such rapid expansion of an industry that was virtually
dormant four or five years ago. At that time there were about ten shipyards in the
United States, in some degree of activity, which were large enough for the
construction of 400-foot ocean-going ships. Those yards had a total of 46 ways
and a large proportion of them was being used for naval construction. A little
later this year there will be in full operation in the United States 32 shipyards,
with a total of 234 ways, devoted entirely to the construction of ocean-going
merchant ships of some type.

JE. Schmeltzer, August 1941°

Richmond Shipyard No. 3 is one of four shipyards that Henry J. Kaiser's enterprise
operated at Richmond during World War II (see HAER No. CA-326-L for more information on
the Richmond shipyards). The Richmond shipyards were four among several others along the
West Coast that the Kaiser organization operated either by itself or with other large business
enterprises during the war. That empire of Kaiser shipyards was in turn part of a spectacular
array of new and expanded shipyards that a relatively new federal agency, the U.S. Maritime
Commission, brought into being in World War II. America's amazing record in shipbuilding was
just one of several accomplishments stemming from the nation's unsurpassed ability to mobilize
its industry during the war to produce ships, weapons, ammunition, vehicles, and supplies for its
fighting forces and those of its allies. A key aspect of America's ability to out-produce its
enemies during World War II grew out of the government's decision, even before the U.S.
formally entered the war, to devote considerable resources, especially early in the industrial
mobilization drive, to expand the nation's industrial infrastructure. Between July 1940, when the
government's emergency spending began, and the war's end in 1945, $25,790,000,000 was
invested in new industrial plants and equipment. Of that total, the federal government financed
two-thirds ($17,170,000,000), and the remaining one-third was privately financed.’®

For more information on the grand strategy to win the war by out-producing the Axis
powers, see the HAER report on the Ford Assembly Plant, HAER No. CA-326-H. Suffice it to
say that America's grand strategy would play a major role in shaping the history of California,
which in turn has, since World War II, played in major role in shaping the history of the United

’Schmeltzer quoted in "Epic of the Liberty Shipyards,” Marine Enginecering and Shipping
Review 47 (April 1942): 181. Schmeltzer was the Director of the Maritime Commission's
Division of Emergency Ship Construction.

SRobert Higgs, "Private Profit, Public Risk: Institutional Antecedents of the Modern Military
Procurement System in the Rearmament Program of 1940-1941," in The Sinews of War: Essays
on the Economic History of World War 11, ed. Geoffrey T. Mills and Hugh Rockoft (Ames: lowa
State University Press, 1993), 180.
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States. California contractors received 17.3 percent of the $29.7 billion the U.S government
spent on shipbuilding during the war and 15.6 percent of the $59.3 billion the government spent
on aircraft during the war. For those two sectors, California received more than any other state.”

Throughout the 1930s, Congress and the Roosevelt administration recognized that a
depressed shipbuilding industry in the U.S. was putting the nation at a competitive disadvantage
with other industrial powers. As the world appeared to be moving toward war in the late 1930s
the depressed state of the industry also threatened to put the nation at a military disadvantage.
Congress created the U.S. Maritime Commission in 1936 with funding and authority to expand
both the size of the United States' fleet of merchant vessels and the capacity of the nation's
shipbuilding industry. As a consequence, there were thirty-eight shipyards in U.S. in 1939
capable of building ocean-going ships. Those vards had a total of 120 shipways of 300 feet or
more, and they employed a total of 120,000 workers, virtually all of whom were men. By 1944,
the U.S. had increased its shipbuilding capacity, at a cost of $2,800,000,000, to eighty-four yards
operating a total of 614 ways and employing a total of 1,700,000 workers, many of whom were
women.” The following tables show how deliveries of merchant ships by U.S. shipbuilders
increased during the war years:

Merchant Ships Produced by American Shipyards, 1936-1944°

Year No. of Ships Deadweight Tons
1936 9 107,938
1937 18 194,788
1938 25 289,765
1939 28 341,219
1940 55 641,056
1941 99 1,137,163
1942 746 8,089,732
1943 1,896 19,238,626
1944 1,677 16,348,446

"Paul . Anderson, State, Regional, and Local Market Indicators, 1939-1946 (1948), table
reproduced in Paul Rhode, "California in the Second World War: An Analysis of Defense
Spending," in The Way We Really Were: The Golden State in the Second World War, ed. Roger
W. Lotchin (Urbana: University of [llinois Press, 2000), 95.

$John G.B. Hutchins, "History and Development of the Shipbuilding Industry in the United
States," in The Shipbuilding Business in the United States of America, vol. 1, ed. F.G. Fassett, Jr.
(New York: The Society of Naval Architects and Marine Engineers, 1948), 58.

*"Merchant Shipyards Deliver 1677 Ships of 16,348,446 Tons in 1944," Marine Engineering
and Shipping Review 50 (January 1945): 148.
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Deadweight Tons of Dry Cargo Merchant Ships and Tankers

Delivered by American Shipbuilders during World War 1

Year

1940
1941
1942
1943
1944

Deadweight Tons Delivered
Dry Cargo Ships

402,000
740,000
6,949,000
15,140,000
12,009,000

(Page 9)

Tankers

239,000
426,000
990,000
3,421,000
4,024,000

In addition to merchant shipping, American shipyards greatly expanded their capacity for
building large naval vessels. This tremendous expansion in shipbuilding was part of the United
States' even larger mobilization of its industrial capacity for the production of munitions of all
kinds. Between July 1940, when government emergency spending for the war began, and July
1945, the government spent $186,000,000,000, of which 21.9 percent was for ships. Peak
expenditures (and peak production) occurred during the third quarter of 1943."" The following
table shows how the government apportioned its spending among various categories for the war

effort:

U.S. Munitions Production, 1 July 1940 - 31 July 1945"

Aircraft 23.9%
Ships 219
Other Equipment and Supplies 20.5
Combat and Motor Vehicles 11.6
Ammunition 10.6
Guns and Fire Control 5.8
Communications and Electronic Equipment 5.7
Total 100.0

This chapter provides some historical context for the construction and operation of the
Kaiser shipyards in Richmond, including a summary of America's shipbuilding experience prior

Hutchins, "History and Development of the Shipbuilding Industry in the United States," 58.

"Alan Gropman, "Industrial Mobilization," in The Pig 'L': American Logistics in World War
11, ed. Alan Gropman (Washington, DC: National Defense University Press, 1997), 59.

12Gropman, "Industrial Mobilization,” 59.
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to World War II, an overview of Henry J. Kaiser's career, and a description of the Richmond
waterfront where Kaiser built the four shipyards.

A, U.S. Shipbuilding Prior to World War 11

The year 1844 marked the beginning of building ships of iron in the United States.
Robert L. Stevens built a steamboat of iron at his yard at Hoboken, New Jersey. That same year,
the Betts, Harlan & Hollingsworth yard near Wilmington, Delaware, built three iron hulls. The
use of wrought iron for hulls of steamboats on American rivers was well established by the mid-
nineteenth century, but American shipyards continued to rely primarily on wood for ocean-going
ships until well into the second half of the century. The U.S. had an ample supply of timber, and
the nation's iron and steel industry had yet to advance to the levels of European countries.
Development of iron and steel structures for ocean-going ships took place primarily in Furope
and especially Great Britain, both in England and Scotland. Yards there were building iron
steamships as early as 1820, and they reached a milestone in 1858 with the construction of the
Great Eastern, an all-iron steamship with a tonnage four time greater than any other ship of the
time. The ship was large so that it could carry sufficient coal to travel long distances without
refueling, thus enabling it to compete with large clipper ships. Some American shipyards began
to proguce iron and steel ships in the 1870s, but the material did not become dominant until after
1880.

During the late nineteenth century, the U.S. and the industrialized world continued the
transition from building wooden ships to building ships of iron and steel. By the outbreak of
World War I, the use of wood for building the hulls of large commercial ships had nearly ended,
receiving a reprieve only because of the temporary wartime spike in demand for new ships.

Even though the shipping industry had largely converted to steam for motive power, many in this
last generation of wooden commercial ships even featured masts and sails and relied on the wind
to power their movement through water. In general, however, both navies and commercial lines
in the early twentieth century were fully committed to buying steel-hulled ships that were driven
by propellers (screws) and powered by steam. Triple-expansion steam engines had become the
norm in commercial and military ships built after 1890, and beginning in 1894 warships and
passenger liners, which required higher speeds, often employed steam-turbine engines. As the
shipbuilding industry made the transition from traditional wood and wind to industrial steel and
steam, so too did the overall character of the industry move from shipyards owned and operated
by individuals to shipvards owned and operated by corporate entities controlled by outside
investors. The largest American company to grow out of the restructured shipbuilding industry
was Bethlehem Shipbuilding Corporation, formed by the 1917 consolidation of five yards owned
by Bethlehem Steel, which had become a major supplier of steel for shipbuilding. The yards
were at Quincy, Massachusetts; Baltimore, Maryland; San Francisco (the old Union Iron Works

BALL Dickey, "Development of Steel and Iron Shipbuilding in America," Pacific Marine
Review 41 (January 1944). 77-79, (March 1944): 70-72, and (April 1944): 74-75; E.F. Kenney,
"The Development and Use of Steel in Shipbuilding," Historical Transactions, 1893-1943 (New
York: The Society of Naval Architects and Marine Engineers, 1945), 442-446.
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yard); Wilmington, Delaware; and Carteret, New Jersey. 1

With the transition to steel ships, the shipbuilding process also changed, drawing upon
skills and methods from the steel industry. Typical of plants in heavy industry at the turn of the
century, shipyards, their owners, and their engineers adopted layouts of ways and buildings that
facilitated efforts to rationalize operations increasingly characterized by mechanization. Older
shipyards had featured steam-powered machine tools driven by belts and line shafts, but late in
the nineteenth century compressed air and electricity became more prominent means of driving
mechanized operations, especially because they offered more flexibility than belts and line
shafts. Shipyards added a new array of machine tools, including planers, punches and drills,
flangers, shears, and rolls, to fashion hulls, decks, and cabins from steel plate and sections.
Giant riveting machines and associated mechanized hand tools, like hammers and chisels,
extended the reach of mechanization in shipyards. Another important new task associated with
the use of steel was the bending of structural members for use in the frame, a job that took place
on the bending slab (see description of the bending slab in chapter V, section A). Yard layout
featured spaces devoted to steel storage and fabrication, arranged in sequential order leading to
assembly on the ways. Shipbuilders also expanded their reliance on sub-contractors to supply
components like boilers, turbines, propellers, pumps, and winches. Perhaps the most important
type of mechanization was the increased use of cranes for lifting heavy parts and equipment.
Prior to the 1880s, shipyards used block-and-tackle, gin poles, and human or animal power to lift
heavy objects. With wider use of steel and steam power, however, gantry cranes become
prominent visible features of shipyards, and their ability to pivot and to move laterally helped
shape ‘[hle5 configuration of shipyard layouts (see section chapter V, section C, on whirley
cranes).

1. Shipbuilding during World War 1

With the outbreak of World War IT and the accompanying increase in America's
production of merchant shipping, many observers drew comparisons with World War [,
recognizing that the nation's output in the second war would certainly outstrip what shipyards
had accomplished in the first.'® The comparison was and is important as well because of the
experience the nation gained during the first war in government sponsorship of a massive
increase in shipbuilding and because many of the shipbuilding methods that came to fruition so
spectacularly in World War II, like welding and pre-assembly, had their germs in the World War
I era.

“Hutchins, "History and Development of the Shipbuilding Industry in the United States," 40-
41, 46-49; Cedric Ridgely Nevitt, "American Merchant Steamships," in Historical Transactions,
1893-1943, 54-73.

“Hutchins, "History and Development of the Shipbuilding Industry in the United States," 49-
51.

1" American Shipbuilding in the Two World Wars," The Marine Engineer 65 (January 1942):
17-18.
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Prior to World War I, the shipbuilding industry in the United States had adopted many of
the above methods associated with the use of steel, but the domestic industry had had difficulty
competing with Great Britain and Germany. The exigencies of war thrust a surge in demand
upon the U.S. and its shipbuilders. Industry yards increased their output of both naval and
merchant ships even before the U.S. entry into the war in 1917 and the government chartering
the Emergency Fleet Corporation, of which the U.S. Shipping Board, a government agency,
retained sole ownership. As a result of government and other orders, shipbuilding in the U.S.
ballooned from 337,683 deadweight tons (deadweight is the total weight of water, fuel, stores,
cargo, passengers and crew that a ship can carry) in 1915 to 1,951,302 deadweight tons in 1918.
Correspondingly, the number of shipyards grew. In August 1917, there were thirty-seven vards
in the U.S. capable of building steel ships, and a year later there was more than twice that many
(and the number of yards building wooden ships quadrupled). In August 1918, vards for
building steel ships had 410 ways completed and an additional sixty-three still under
construction. Because of ships that were under construction due to orders issued during the war,
U.S. output continued to increase after the war, despite cancellation of orders for thousands of

ships that had not been built.'” The following table shows annual deliveries of new merchant
ships for the years 1915-1921:

Deadweight Tons of Ships Delivered by American
Shipbuilders As a Result of World War '

Fiscal Year Deadweight Tons Delivered
1915 337,683
1916 488,119
1917 996,718
1918 1,951,302
1919 4,989,931
1920 5,694,567
1921 2,863,465

The boom in shipbuilding left American merchant fleets with an ample sulpply of vessels, leading
to a precipitous decline in shipbuilding that lasted for more that a decade. ? The World War

"Hutchins, "History and Development of the Shipbuilding Industry in the United States," 51-
55; Ralph A. Graves, "Ships for the Seven Seas: The Story of America's Marnitime Needs, Her
Capabilities and Her Achievements," National Geographic 34 (September 1918): 180.

®Hutchins, "History and Development of the Shipbuilding Industry in the United States," 52-
53. A comparable table appears in "American Shipbuilding in the Two World Wars," The
Marine Engineer 65 (January 1942): 17. It is arranged by calendar year rather than fiscal year,
showing the peak production in 1919, rather than fiscal year 1920. It also shows gross tons,
rather than deadweight tons.

“Hutchins, "History and Development of the Shipbuilding Industry in the United States," 33.
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experience would have a great influence on decisions made by the U.S. government as the clouds
of war again appeared in the late 1930s. Oversupply of shipping capacity caused by World War
I left the U.S. with a decimated shipbuilding industry in the 1930s, and the government learned
several lessons about sponsoring private shipbuilding. Both of these matters are discussed
subsequent chapters.

Details of the World War | program presaged aspects of the World War II program that
claimed greater attention. For example, the government in World War I helped to expand
existing yards and build new ones, to procure matenals, to recruit and train new workers, to
build housing for shipyard workers, and to finance each of these programs. Such a wartime
effort entailed, for the first time in U.S. history, the pre-fabrication of components and the
standardization of ship designs to facilitate prefabrication. Standardization did not occur
nationwide as in World War II, however. Rather, each shipyard designed its own standardized
ship, which it could build in multiple copies. Inland plants not only produced machinery for use
on ships but also fabricated pieces of hulls. Inland shops cut, bent, rolled, and punched steel
plates and shapes. The shipyards themselves became more specifically sites for assembly and
erection. One of the areas that benefited especially from the government's programs during
World War I was the West Coast, which had heretofore been the scene of relatively little steel
shipbuilding. Expansion of shipbuilding capacity was especially noteworthy in Portland, Seattle,
and Tacoma.™

The largest of the new World War I shipyards was built at Hog Island, just outside
Philadelphia where the Philadelphia International Airport is now located, at a cost of
$65,000,000.>" The Hog Island yard had fifty ways and a $230,000,000 contract to build 180
ships. Construction of the shipyard began in October 1917. The keel for Hog Island's first ship,
the Quistconck, was laid on 12 February 1918, and the ship was launched on August 5th. When
the war ended in November 1918, the government cancelled some of the ships it had ordered
from Hog Island, but the yard still produced 122 ships, of which 110 were the standardized Hog
Island vessel, rated at 7,600 deadweight tons. The yard completed the last of its wartime orders
on 29 January 1921. Peak employment at Hog Island reached more than 30,000. One of Hog
Island's major problems at the outset had been a tremendous turnover rate among its workers.
Morale was very low because of poor working conditions and poor responses by management to
grievances. During the worst period, Hog Island was hiring each week as much as seven times
the number of workers who remained on the payroll at week's end. By the end of the war,
managers at Hog Island developed a much improved grievance system, resulting in a reduction
of the turnover rate.”

“*Hutchins, "History and Development of the Shipbuilding Industry in the United States," 52-
54, 57.

21Contem];)oralry accounts stated that the government spent $35,000,000 building Hog Island;
see Edward N. Hurley, "The American People Must Become Ship-Minded," National
Geographic 34 (September 1918): 200; Graves, "Ships for the Seven Seas," 186. A history of
U.S. shipbuilding published after World War II, however, put the cost at $65,000,000; see
Hutchins, "History and Development of the Shipbuilding Industry in the United States," 53.

“Hutchins, "History and Development of the Shipbuilding Industry in the United States," 53;
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Hog Island and other standardized yards featured a rationalized flow of matenals from
the point of delivery by rail to the point of assembly on the ways. The design featured a large
storage area near the point of delivery for steel and manufactured parts and equipment, a large
assembly area for prefabricating components, and ample cranes (both overhead and gantry) and
rail connections for the efficient movement of materials from stage to stage and eventually to the
ways for erection. These features sound similar to those found at Kaiser's Richmond yards and
others of the World War II era, but they differed in scale and scope. It typically took between
ten and twelve months for World War [ yards to build a standardized cargo ship, although
several shipyards made special efforts to set records for speed in building merchant ships in less
than a month, just as Kaiser would do during World War II. One of the yards to hold a record
during World War [ was Bethlehem Shipbuilding Corporation's yard in Alameda, California,
which built the 12,000-ton, 457" Invincible in twenty-four days. The shipyards constructed to
build standardized ships during World War [ were designed specifically for ships of a particular
design. They had little flexibility for building ships of other designs.23

Because Hog Island was so huge and its methods were considered so advanced for the
time, it was the subject a quarter-century later of many comparisons with World War Il yards.
The Maritime Commission's Admiral Vickery drew one set of comparisons between Hog Island
and the Oregon Shipbuilding Corporation's yard at Portland, built and operated by the Henry J.
Kaiser organization and considered by the Maritime Commission to have achieved the best
record in World War II. Hog Island, with fifty ways, had cost $65,000,000 to build; Oregonship,
with eleven ways, had cost less than $20,000,000. In the year after its first keel was laid, Hog
Island delivered five ships; Oregonship delivered thirty. In its second year, Hog Island delivered
sixty-six ships; during the first ten months of its second year, Oregonship delivered 150. During
the peak of production at Hog Island, ships averaged 225.8 days from keel laying to delivery;
during January 1943 at Oregonship, ships averaged 32.5 days from keel laying to delivery.24

2. U.S. Maritime Commission

Philip Lemler, "Multiple Yards--Record and Prospect," in The Shipbuilding Business in the
United States of America, vol. 1, ed. F.G. Fassett, Jr. (New York: The Society of Naval
Architects and Marine Engineers, 1948), 226-227; Graves, "Ships for the Seven Seas,” 185-186;
Hurley, "The American People Must Become Ship-Minded," 200-211; Charles M. Schwab, "Our
Industrial Victory," National Geographic 34 (September 1918): 212-229; Philadelphia War
History Committee, Philadelphia in the World War, 1914-1919 (New York: Wynkoop
Hallenbeck Crowtford Company, 1922), 379-380; Benjamin W. Labaree, William M. Fowler, Jr.,
John B. Hattendorf, Jeffrey J. Safford, Edward W. Sloan, and Andrew W. German, America and
the Sea: A Maritime History (Mystic, CT: Mystic Seaport Museum, Inc., 1998), 502-506.

*'Hutchins, "History and Development of the Shipbuilding Industry in the United States," 53-
55; Graves, "Ships for the Seven Seas," 183; Schwab, "Our Industrial Victory," 213-214.

**Howard L. Vickery, "Shipbuilding in World War I1," Marine Engineering and Shipping
Review 48 (April 1943): 187-188.
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After U.S. shipyards completed the orders for new ships following World War I, the
industry went into severe depression because of an oversupply of shipping capacity. Over the
next two decades there were some important technological changes in ships and shipbuilding,
but there was little incentive for American shippers to avail themselves of such improvements
because the U.S. government continued to sell its surplus ships at prices near scrap value. Most
American shipyards were liquidated, and the few that survived did so doing limited custom work
for the U.S. Navy. Market factors were different in Europe and Great Britain, and shipyards
there adopted improved designs. Steam-powered ships had geared turbine propulsion systems
instead of triple-expansion steam engines. Another new design featured the diesel engine,
which, although heavier and more expensive than a steam engine, used less fuel and occupied
less space in the ship. Diesel engines were especially popular among designers and builders of
passenger liners.*

Alarmed at the potential consequences of diminished shipbuilding capacity, Congress
began to try to stimulate the industry in 1928 with passage of the Merchant Marine Act, which
re-established the merchant marine and offered shipping lines contracts featuring graduated
rates, that is lower rates for cargo and mail shipped in smaller, slower boats and higher rates for
cargo shipped in larger, faster vessels. The graduated rates were aimed at stimulating the
purchase and construction of more modern ships. The program had limited success, leading to
the building of only forty-one ships totaling 480,000 gross tons (the measure of gross tons is
derived by taking the total volume of a ship in cubic feet, minus certain spaces within the ship
that by law may be excluded from the calculation, and dividing by 100). From the beginning of
1922 through the end of 1936, American yards built ships, not counting Great Lakes vessels,
totaling barely more than 1,000,000 gross tons, joining Germany, France, Japan, and Italy as
nations whose shipbuilders built between 1 and 2 million gross tons of shipping in that span.
Great Britain was far ahead of the rest, having built ships totaling nearly 10,000,000 gross tons
during those yeaurs.26

Congress passed another Merchant Marine Act in 1936, this time creating a five-member
U.S. Maritime Commission and empowering it to modernize the nation's merchant fleet, which it
would do through the distribution of subsidies granted to both domestic shipping lines and
shipbuilding companies. The grants to shipping companies were intended to help them pay the
costs of operating more expensive new ships, and the grants to shipbuilders were intended to
underwrite costs and thereby bring prices of American-built ships down to levels of other nations
in the world market. The first chairman of the Maritime Commission, Joseph P. Kennedy,
inaugurated a fairly limited program to build seventy-five new ships. After two years, he
resigned upon his appointment as U.S. Ambassador to England, and in his place President
Franklin D. Roosevelt appointed an old friend and decorated naval officer, Adm. Emory Scott
Land. Their relationship dated back to the 1910s, when FDR had been Assistant Secretary of the

“*Hutchins, "History and Development of the Shipbuilding Industry in the United States," 55-
56.

**Hutchins, "History and Development of the Shipbuilding Industry in the United States," 56-
57.
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Navy and Land was an officer in the Navy's Burcau of Construction and Repair. FDR appointed
Land chief of that bureau in 1933. By the time of Land's appointment to the Maritime
Commission, Europe and Asia were again moving toward war, and the U.S. government
gradually began making preparations for that possibility, including increasing the shipping
tonnage available for moving cargo overseas. To meet the possibility of war, the Maritime
Commission embarked on a program to build 500 ships in ten years.27

In conjunction with its program to subsidize the building of ships, the Maritime
Commission developed standardized designs for the cargo ships it would build. There were
three basic types, the C-1, C-2, and C-3. About these ships, Admiral Land wrote:

The Maritime Commission is not building spectacular ships. It is not building
superliners. It is building fast, modern, sate, and to repeat the word, "efficient"
ships which will give American shippers and American travelers the most in
service with the least in unnecessary gadgets.28

The C-1 was a relatively slow cargo ship, not fast enough to qualify as a Navy auxiliary ship but
fast enough, the Maritime Commission decided, for certain trade routes. The C-2 was a cargo
ship of about the same capacity but faster than the C-1. The C-3 was the largest and the fastest
of the three and also could be ordered as either a cargo ship or a combination cargo and
passenger ship. The table below shows the basic characteristics of the three ‘[ypes:29

Type Length Deadweight Design Speed
Tonnage in Knots

C-1 417-9" 9,075 14

C-2 459'-6" 8,794 15.5

C-3 494' 12,500 16.5

The Maritime Commission specified steam-turbine engines for most of the C-type cargo ships,
but had diesel engines put in some of them. The first two C-2 ships were delivered to the
Maritime Commission in summer 1939, one by Sun Shipbuilding and Dry Dock Company of

*"ML.B. Palmer, We Fight With Merchant Ships (Indianapolis and New York: The Bobbs-
Merrill Company, 1943), 86-89; Hutchins, "History and Development of the Shipbuilding
Industry in the United States," 57; Lane, Ships for Victory, 10-13; Labaree, et al, America and
the Sea, 536, 541-542.

28Emory S. Land, "Building Ships with the Maritime Commission," Marine Engineering and
Shipping Review 44 (August 1939): 356.

A Description of the C-3 Type Cargo Carriers Building for the U.S. Maritime Commission
at the Moore Dry Dock Company, Oakland, California," Pacific Marine Review 36 (February
1939): 32-36; "C-1 Vessels of the U.S. Maritime Commission,” Pacific Marine Review 36
(September 1939): 24-28; J.E. Schmeltzer, "Machinery for Commission Vessels," Marine
Engineering and Shipping Review 44 (August 1939): 360-361; Lane, Ships for Victory, 27-28.
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Chester, Pennsylvania, and one by Federal Shipbuilding and Dry Dock Company of Kearney,
New York. Shipyards delivered more of the ships in 1940, and one of the first C-3s, the Sea
Fox, }g(gwered by a steam-turbine engine, exceeded its design speed by three knots during its sea
trials.

As the Maritime Commission began its program, there were few active shipyards in the
U.S., and they were concentrated on the East Coast. The largest of them had barely been able to
stay solvent on a few contracts with the Navy or because of their connections with other facets of
a larger corporate enterprise. Bethlehem Steel, which emerged from World War | in a strong
position, retained its prominence in the industry during the depressed years of the 1920s and
1930s. Its yards at Fore River in Quincy, Massachusetts, at Sparrows Point near Baltimore, and
on Staten Island still built ships, and repair facilities on both coasts added to its capacity. To
gain some of the new Maritime Commission work, Bethlehem reopened its Union Iron Works
yard in San Francisco. Newport News Shipbuilding and Dry Dock Company in Virginia and the
New York Shipbuilding Company at Camden, New Jersey, had relatively long histories of
building all sorts of big ships, including battleships for the Navy. The Federal Shipbuilding and
Dry Dock Company at Kearney, New Jersey, and Sun Shipbuilding and Dry Dock Company at
Chester, Pennsylvania, were subsidiaries of U.S. Steel and Sun Oil Company, respectively. Two
smaller companies, Electric Boat Company at New London, Connecticut, and Bath Iron Works
in Maine also survived the shipbuilding depression exclusively on Navy contracts, making
submarines and destroyers, 1respectively.31

In September 1940, a year after hostilities had begun in Furope, the Senate confirmed
FDR's nominee, Commander (ret.) Howard LeRoy Vickery, to fill a vacancy on the Maritime
Commission. [Like Admiral Land, Vickery was a graduate of the Naval Academy at Annapolis,
was educated as a naval architect at MIT, and had served a distinguished career in the Navy's
Bureau for Construction and Repair. Land had appointed Vickery in 1937 to be his senior
assistant, in which capacity Vickery organized the Maritime Commission's Technical Division,
responsible for desi}gn, construction, and testing of hulls and machinery that would be specified
by the commission. * Both Land and Vickery served distinguished tenures on the Maritime
Commission, with Vickery playing an especially prominent and hands-on role in motivating and
coordinating the work of the nation's merchant shipyards.

3. Shipbuilding Methods before World War 11

*Land, "Building Ships with the Maritime Commission," 355-356; "Shipbuilding and Marine
Engineering in 1939," The Engineer 169 (12 January 1940): 48; Schmeltzer, "Machinery for
Commission Vessels," 361-362; W. Creighton Peet, Jr., "We Build More Ships," Scientific
American 164 (February 1941): 86-88; Lane, Ships for Victory, 28-29.

31”Ships for This War," Fortune 24 (July 1941): 46; Lane, Ships for Victory, 32-34.

32”Vickery Appointed to Maritime Commission," Pacific Marine Review 37 (October 1940):
23; "How Many Ships How Soon?" Fortune 24 (July 1941): 100.
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The adoption of such methods as pre-assembly and welding to the shipbuilding process
was not immediate. The methods had been known since before World War I, but builders of
steel ships only gradually replaced the traditional methods of piece-by-piece assembly on the
ways and riveting with the methods of pre-assembly and welding. One could trace the
development of standard methods in American shipyards by means of a detailed comparison of
such texts as Carmichael's Practical Ship Production, the first edition of which appeared in 1919
and the second in 1941. For example, in a sub-section of the chapter on "Shipyards” called,
"Yard Lay-Out--Shops, Buildings, Etc.," the 1919 edition makes no mention of providing
suitable space for welding, even though welding gets its own sub-section in a subsequent chapter
on "The Building of Ships." The sub-section on "Yard Lay-Out--Shops, Buildings, Etc." in the
1941 edition repeats many of the paragraphs trom the 1919 edition verbatim, but there is a new
paragraph describing the considerations that shipbuilders should give to providing adequate
space for welding and its equipment. Similarly, the 1941 edition offers an enhanced description
of how the yard and ways should be laid out for the effective use of cranes for moving parts,
assemblies, and equipment from stage to stage in the process until finally they are hoisted into
position on the ways.33 A more detailed comparison of the developments reflected in
Carmichael's book is beyond the scope of this study.

Nevertheless, developments in shipbuilding methods between the wars form an important
part of the context for understanding what took place at the Kaiser shipyards in Richmond. In
light of that context, one can see that Kaiser and his engineers, managers, and workers merely
advanced trends, already underway, to spectacular extents. In 1931, John Woodward, general
manager of the Newport News Shipbuilding and Dry Dock Company identified what he believed
to be the causes underlying those trends:™

1. Costs of labor and materials had increased in the U.S. after World War I, putting
the U.S. in a poor competitive position in the world shipbuilding market, inducing
shipbuilders to compensate by finding methods that could otherwise reduce costs.

2. American yards were setting higher standards for comfort, safety, and economy in
ships.
3. Ships with increased power and speed had consequent effects on equipment and

practices used in shipyards.

4. Yards began to use new materials, like aluminum, and new processes, like
welding.
3. The depression in the shipbuilding industry led yards to seek business in other

P A.W. Carmichael, Practical Ship Production (New York: McGraw-Hill Book Company,
Inc., 1919}, 157-159; Carmichael, Practical Ship Production (New York: McGraw-Hill Book
Company, Inc., 1941), 169-172.

**John B. Woodward, "Some Recent Developments in the Shipbuilding Art in America,"
Transactions of the Society of Naval Architects and Marine Engineers 39 (1931): 109-110.
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sectors, like structural steel fabrication, building railroad cars and hydraulic
turbines, repairing locomotives, and fabricating pressure vessels. Even if these
ventures proved unprofitable, the yards gained valuable experience with new
methods and equipment that they then applied to shipbuilding.

0. Shipyards continued to develop or adopt new management techniques, such as
implementing incentive systems to reward employees for developing labor-saving
tools or methods.

7. The depression in shipbuilding caused many skilled workers to move to other
industries, inducing shipyards to replace skill needed for hand work by
introducing automated equipment. Loss of skilled workers also induced shipyards
to establish their own training programs for developing new skilled workers.

A few developments in welding, pre-assembly, and yard layout merit mention.
Regarding welding, its application to shipbuilding was just beginning in World War I, spurred by
the need to build ships as quickly as possible. During the war years, for the first time in the
maritime industry, welding went beyond being a valuable tool for repair to being used, instead of
riveting, to join parts of a ship under construction. One of the leading shipbuilders in this regard
was the Chester, Pennsylvania, vard of W.A. Harriman's Merchant Shipbuilding Corporation.
Technical people recognized that welding promised advantages over riveting, including weight-
saving, eliminating need for caulking, labor-saving, and time-saving, but it remained to be seen
how extensively welding could be used to replace riveting, which had proven itself a strong and
safe method for joining pieces of steel.”> The uncertainty was reflected in a 1918 statement that
accompanied the Lloyd's Register Technical Committee's approval of the use of electric-arc
welding for joining structural members in hull construction:

The application should proceed cautiously in view of the unknown factors
involved, the most important of which are the need of experience with the details
of the welded joints and the necessity for training skilled workmen and
supervisors.36

Thereafter, American shipyards led the world in expanding use of welding in
shipbuilding. The Sun Shipbuilding Company in Chester was especially noteworthy for the
large tankers it built for oil companies. By the time the Maritime Commission was ready to
launch its program for building the standardized C-type cargo ships, some shipyards, like Ingalls

T, Montgomerie, "Shipbuilding Practice Abroad," Transactions of the North-East Coast
Institution of Engineers and Shipbuilders 54 (1938): 167-169; James G. Dudley, "Reminiscences
in Connection with Design of the First All-Welded Steam Power Freighter," Welding Journal 18
(May 1939): 307; Carmichael, Practical Ship Production (1919), 227-231; Kenney, "The
Development and Use of Steel in Shipbuilding," 449-450; Thomas R. Heinrich, Ships for the
Seven Seas. Philadelphia Shipbuilding in the Age of Industrial Capitalism (Baltimore: The Johns
Hopkins University Press, 1997), 178.

**Quoted in Carmichael, Practical Ship Production (1919), 229,
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Shipbuilding Corporation in Alabama and Western Pipe and Steel Company in San Francisco,
were in a position to negotiate contracts to build all-welded ships, and the Maritime Commission
was in a position to approve them.”’

American shipyards were not alone, though, in pioneering the application of methods of
mass production process to the shipbuilding process. From the 1920s onward, for example,
some Swedish shipbuilders developed standardized designs for oil tankers, ships that they sold to
Norwegian shipping lines. The standardized designs allowed the shipbuilders to develop vards
that were predicated on extensive pre-assembly of ship components and that were suitable for
extensive use of Wcalding.38

Pre-assembly of hull components was accompanied by developments in the mold loft. In
the traditional shipyard, the workers in the mold lott made templates from drawings only for
fabricating pieces for the keel, center girder, frames and beams, and floors. Workers then hauled
sheets of wood into the partially erected hull to mark-off templates to be used in fabricating other
components of the hull. By expanding the amount of work done in the mold loft, workers could
make templates directly from drawings, obviating the need to move template material to the
shipway and back to the fabricating shop. This trend in turn made it possible to pre-assemble
more and more components of the hull. The extent to which components could be pre-assembled
was in part limited by the capacity of cranes to lift those components into place on the ways.
While nations throughout the world were using cranes to move ever larger pre-assemblies,
American shipyards were known in the 1930s for carrying the trend the farthest, pre-assembling
components like sterns and deck houses weighing as much as 60 tons.”

Prior to the 1930s, shipyards typically built their scaffolding or staging of lumber.
Increasing timber prices, however, led shipyards to convert to steel staging, which had several
advantages. Individual steel poles could more casily be disassembled and re-assembled while
yielding a more stable platform for work. The steel members were more durable, and because
each pole had a smaller cross-section than a piece of wood with comparable strength, the overall
staging structure sustained less wind loading, making it less susceptible to storm damage.40

371\/1()n‘[g()merie, "Shipbuilding Practice Abroad," 167; David Amott, "Welding in
Shipbuilding," Welding Journal 19 (November 1940): 813-815; Alfred C. Leigh, "The First All-
Welded Cargo Ship Built Under Maritime Commission Specifications," Welding Journal 20
(March 1941): 158-162; L.W. Delhi and M.N. Maltseft, "All Welded Ships," Welding Journal
20 (June 1941): 358-364.

*Haakon With Andersen, "Producing Producers: Shippers, Shipyards and the Cooperative
Infrastructure of the Norwegian Maritime Complex since 1850," in World of Possibilities:
Flexibility and Mass Production in Western Industrialization, ed. Charles F. Sabel and Johathan
Zeitlin (New York: Cambridge University Press, 1997): 490-493.

PWoodward, "Some Recent Developments in the Shipbuilding Art in America," 110-111;
Montgomerie, "Shipbuilding Practice Abroad," 153-154, 157-161.

*Woodward, "Some Recent Developments in the Shipbuilding Art in America," 111-112;
"Tubular Steel Staging," Shipbuilding and Shipping Record 46 (12 September 1935): 293-294.
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Prior to World War 11, shipyards for ocean-going vessels had five principle working
areas: 1) materials storage, for the receiving and storage of steel plate and structural steel
sections; 2) the mold loft, for the preparation of patterns and templates used in cutting steel parts;
3) the fabrication shop, for cutting steel plates and sections to shape and then drilling, planing,
bending and otherwise preparing the pieces for assembly; 4) the shipway(s), for the actual
erection and launching of the hull; and 5) the fitting-out or outfitting dock, for the installation of
engines, wiring, mechanical equipment, and furnishings into a launched but otherwise unfinished
hull. Cranes, trucks, and flatbed carts moved material and equipment from one area to the next.
Although some pre-assembly took place in the fabricating shop, old shipyards often had little
room for such work, so the steel plates and structural members that eventually comprised the
hull, decks, and bulkheads were usually assembled piece by piece on the ways. Prior to World
War II, shipyards used both welding and riveting to assemble hulls, but the tendency was already
strongly in the direction of replacing riveted joints with welded joints whenever possible.41

New yards built by various companies to undertake contracts for the Maritime
Commission featured an important sixth area, located between fabrication and the ways, that was
devoted to pre-assembly.42

4. World War II Begins

World War Il began in Europe in September 1939, Admiral Land and the Maritime
Commission greatly expanded the nation's shipbuilding industry by increasing orders for new
ships and by increasing the subsidies for companies to develop the capability to build ships. The
large shipyards that survived the industry's prior depression received as many private and
Maritime Commission contracts as they could handle. Bethlehem Steel reactivated idle yards at
San Francisco and Staten Island, and Pusey & Jones reactivated its idle yard at Wilmington,
Delaware. In 1940, seven new yards opened, three on the Gulf Coast and four on the West
Coast:

Tampa Shipbuilding and Engineering Co. Tampa, Florida

Ingalls Shipbuilding Corporation Pascagoula, Mississippi
Pennsylvania Shipyards, Inc. Beaumont, Texas
Consolidated Steel Corp., Ltd. Long Beach, California
Western Pipe & Steel Company San Francisco, California
Moore Dry Dock Company Oakland, California
Seattle-Tacoma Shipbuilding Corporation Tacoma, Washington

*'Horace N. Gilbert, "The Expansion of Shipbuilding," Harvard Business Review 20 (Winter
1942): 165-166.

42Philip Lemler, "Multiple Yards--Record and Prospect," in The Shipbuilding Business in the
United States of America, vol. 1, ed. F.G. Fassett, Jr. (New York: The Society of Naval
Architects and Marine Engineers, 1948), 232-233.
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In addition, several smaller yards received contracts to build C-type ships for the Maritime
Commission. At the end of 1940, there were nineteen American shipyards building private
cargo ships or standardized vessels for the Maritime Commission. The construction of merchant
ships occupied a total of fifty-three berths in the U.S. (some sideways-launch ways had more
than one berth), and there were no idle ways. Any berths not occupied with merchant
shipbuilding were taken up with Navy contracts. In fact, the Navy was in the midst of launching
a program to build new warships with a budget of $5,000,000,000, about ten times the Maritime
Commission's budget at the end of 1940. While the Maritime Commission had construction of
126 cargo vessels under contract, Navy yards or Navy contractors were building 517 ships,
including twelve aircraft carriers, twelve battleships, fitty-four cruisers, 205 destroyers, and
eighty submarines. Some of the companies building new shipvards for the Maritime
Commission agreed to build additional capacity in order to build warships for the Navy. For
example, Seattle-Tacoma Shipbuilding Corporation agreed to supplement its Tacoma yard with
another one at Seattle and then entered a contract with the Navy to build twenty destroyers.43

The Maritime Commission's budget was about to be greatly enlarged, however, largely at
the insistence of the British and American policy-makers who advocated that the U.S. fully
commit to helping the British defend themselves against Germany. The war was taking a terrible
toll on British shipping. During each of the third and fourth quarters of 1940, Germany
destroyed British ships totaling more than 1,000,000 deadweight tons. Despite the tremendous
increase in U.S. shipbuilding after war broke out in 1939, British yards were still producing
merchant ships at twice the U.S. rate in 1940, yet Germany was destroying British ships even
faster. Therefore, a British Merchant Shipbuilding Mission arrived in the U.S. in October 1940
to see if they could purchase new merchant vessels built in American yards, suggesting that they
pay to build the yards. The Maritime Commission agreed to help, but insisted that the new cargo
ships would have to be powered by steam engines--limiting their speed to 11 knots--because the
United States' entire capacity to build steam turbines and reduction gears for faster ships was
already committed to the Navy's huge expansion program and the Maritime Commission's more
limited program for building C-type vessels.**

“"National Defense Program Allots Huge Orders to Pacific Coast Shipbuilders," Pacific
Marine Review 37 (October 1940): 25; "Shipbuilding at Record Level," Steel 108 (6 January
1941): 385-386; "Labor Requirements for Shipbuilding Industry under Defense Program,”
Monthiy Labor Review 52 (March 1941): 572; Gilbert, "The Expansion of Shipbuilding," 34-39.

*Hutchins, "History and Development of the Shipbuilding Industry in the United States," 58;
Lane, Ships for Victory, 40-42, 64. For a somewhat different interpretation of the decision to
build slow ships for the British and eventually the United States' Liberty Fleet, blaming the
decision on the original desire of the British rather than understanding the decision as a practical
response to the shortage of steam turbines and diesel engines, see Rene De LLa Pedraja, The Rise
and Decline of U.S. Merchant Shipping in the Twentieth Century (New York: Twayne
Publishers, 1993), 139-140. De La Pedraja's position is refuted, however, by E.S. Land to The
President, memoranda dated 29 November and 2 December 1940, in NARA RG-178, entry 28,
box 158, 1940 Shipyard and Construction Data file. In these memoranda, [Land notes the
machine tool shortage facing the entire national defense program and the fact that allocating any
fast cargo ships to the British would cut into machinery obligations already made for Navy ships
and the C-type merchant vessels.
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On November 12th, the British Merchant Shipbuilding Mission and the U.S. Maritime
Commission agreed to a general plan to construct at least two and no more than four new
shipyards for the purpose of building sixty new ships. Both the British and the Maritime
Commission surveyed such conditions as the availability of facilities, labor, management skill,
and capital in choosing among alternative sites on the East, Gulf, and Pacific coasts. For
example, the Maritime Commission had already experienced at Tampa, Florida, the disruption
that the Ku Klux Klan could cause in trying assemble a labor force, leading Admiral Land to
recommend avoiding the South if possible. Both the British and [L.and were attracted to the
capital that Henry Kaiser and the Six Companies (contractors that had built Hoover Dam and
other big New Deal projects) could bring to any project in which they were involved. Land
recognized at this early date that building emergency ships for the British would rely heavily on
welding rather than riveting, that the process of building emergency ships would therefore be
more of an assembly process than a traditional shipbuilding process, and as a consequence that
the new yards would not have to rely on existing old-line shipbuilders. On December 11th the
Maritime Commission selected the locations for the two yards: South Portland, Maine, and
Richmond, California. The latter yard would become known as Richmond Shipyard No. 1. Both
the new yards would be built and operated by a group headed by Todd Shipyards Corporation,
and comprised as well of the Six Companies, the organization of Pacific Coast contractors,
including Kaiser.”” The Six Companies and the beginnings of the Todd-Kaiser relationship are
described in detail below.

Shortly after it made the commitment to build sixty new ships for Britain, the Maritime
Commission decided, at FDR's insistence, to build 200 comparable new ships for the American
merchant fleet. The Maritime Commission had initially wanted to follow its deliberate plan to
develop a new fleet of faster cargo ships of the C-type, but the White House decided that the
nation needed ships as soon as possible, so it could not wait until a later date when more turbines
would be available for faster ships. The new, slow ships, officially called the Liberty Fleet and
informally the "ugly ducklings,” would be almost identical to the ones the British were getting.
The main difference between the two ships was that the sixty British ships were to be fired by
Scotch boilers, while ships of the Liberty fleet were to be fired by water-tube boilers. In January
1941, the Maritime Commission awarded contracts to build seven more new shipyards in
addition to the two for the British ships. Three of the new emergency shipyards would be built
and operated by the Todd group: California Shipbuilding Corporation (Calship) at Terminal
Island in the Los Angeles harbor, Oregon Shipbuilding Corporation {Oregonship) in Portland,
and Houston Shipbuilding Corporation in Houston. Two of the new emergency yards would be
built and operated by old-line shipbuilders: a yard near Baltimore by Bethlehem-Fairfield's
existing yard, and a yard at Wilmington, North Carolina, by Newport News Shipbuilding and
Dry Dock Company. Two other new emergency yards would be built on the Gulf Coast. The
one at Mobile, Alabama, would be built and operated by an existing repair company, Alabama
Dry Dock and Shipbuilding Company. The other Gulf Coast yard, at New Orleans, would be
built and operated by the Delta Shipbuilding Company, established by a Great Lakes shipbuilder

LS. Land to The President, memoranda dated 29 November and 2 December 1940, in
NARA RG-178, entry 28, box 158, 1940 Shipyard and Construction Data file; Lane, Ships for
Victory, 40-42.
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(American Shipbuilding Company of Cleveland) that had an excellent reputation in shipbuilding
but could not get ocean-going cargo ships from its yards on Lake Erie through the locks to the
Atlantic.*®

Desperate to both replace destroyed ships and expand its shipping capacity to sustain a
prolonged war against Germany, the British Merchant Shipping Mission sent another delegation,
headed by Sir Arthur Salter, to the U.S. in March 1941 to ask that the U.S. divert some of its
existing merchant ships from less important routes to the task of supplying England and to seek
additional shipbuilding capacity in this country that could add to the British fleet. (Interestingly,
Salter's nation had sent him to the U.S. in 1917 for the same purpose, to plead with President
Wilson to mobilize more of America's shipping and shipbuilding capacity in support of the
Allies in Europe.} FDR had already asked Congress to establish the Lend-Lease Program, which
would allow the U.S. to better supply Great Britain and Russia in the war against Germany.
Congress passed the enabling legislation and Roosevelt signed the bill about the time of Salter's
arrival, putting the Lend-Lease Program into effect. Three weeks later, FDR announced that the
U.S. would build another 212 of the "ugly duckling" ships for Britain. The Maritime
Commission also began organizing as much of the existing private shipping capacity in the U.S.
that could be reallocated to supplying Britain. Land tried to put the brakes on orders for
additional vessels after that, arguing that expansion of the shipbuilding program would dilute the
nation's skilled labor force and, more importantly, its corps of experienced managers necessary
to execute the existing orders effectively. Nevertheless, the White House again prevailed, and
on May 26th the Maritime Commission announced that it had awarded contracts for yet another
123 ships of the C-type.”’

Although Land had not been able to put the brakes on the expansion of America's
shipbuilding program, he had been able to shape the overall approach. Prior to initiating the
emergency program for the construction of new yards, the Maritime Commission had studied
alternate approaches to providing the number of ways that would be necessary should a massive
shipbuilding program be undertaken. At one end of the spectrum was the possibility of building
one or more yards of fifty or more ways, but the experience of Hog Island during World War I
suggested that such monstrous facilities would create untenable bottlenecks in supplying
building materials and labor. At the other extreme was the possibility of building many small

180,000 Tons Steel Being Placed in 900,000-Ton Shipbuilding Program," Steel 108 (20
January 1941): 49; Ward Gates, "Shipbuilding in New Age." The Magazine of Wall Street 68 (31
May 1941): 178-181; "Ships for This War," Fortune 24 (July 1941): 42; Gilbert, "The Expansion
of Shipbuilding," 162; Lane, Ships for Victory, 43, 46-53.

*"U.S. to Start Construction on 32 More Shipways," Engineering News-Record 126 (24 Apnil
1941): 43; "How Many Ships How Soon?" Fortune 24 (July 1941): 37-38, 105; "Ships for This
War," Fortune 24 (JTuly 1941): 42; Hobart S. Perry, "Ocean Shipping," Harvard Business Review
19 (Summer 1941): 447; Emory S. Land, "Progress of the Shipbuilding Program," Marine
Engineering and Shipping Review 46 (October 1941): 74-75; Hutchins, "History and
Development of the Shipbuilding Industry in the United States," 57-59; Lane, Ships for Victory,
64. The article by Perry provides a business analysis of the world markets for shipping and
shipbuilding through the first eighteen months of the war.
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shipyards along the nation's coastal areas, but Land and his planners determined that such an
alternative would not work because there were not enough skilled managers to operate so many
yards. The solution that the government selected represented the middle ground of building a
series of large but not huge shipyards, trying to focus when possible on coastal areas that would
not alr%ady be congested with other shipbuilding or industrial pursuits in support of the war
etfort.

On 27 May 1941, FDR proclaimed a national emergency, committing the United States
to a massive industrial mobilization to manufacture ships, weapons, ammunition, combat
vehicles, and other supplies needed for war. In his speech, Roosevelt underscored the need for
more merchant ships by pointing out that Germany was sinking merchant ships at a rate twice
that at which the combined resources of American and British shipyards were producing them.*

The Maritime Commission ordered more ships by continuing to sign new contracts with
existing shipbuilders, both long-standing and recently created ones, and continuing to sign
contracts with new companies to build new yards. The Todd-Six Companies group had eight
such new vards by mid-1941:

Seattle-Tacoma Shipbuilding Corporation Tacoma & Seattle
Todd-Bath Shipbuilding Corporation Bath, Maine
Todd-California Shipbuilding Corporation Richmond, California
Richmond Shipbuilding Corporation Richmond, California
Houston Shipbuilding Corporation Houston, Texas
California Shipbuilding Corporation Los Angeles

Oregon Shipbuilding Corporation Portland, Oregon
South Portland Shipbuilding Corporation South Portland, Oregon

The eight yards had contracts with the Maritime Commission to build a combined total of 175
merchant ships as well as some Navy ships.50 About the contracts, Todd president John D.
Reilly wrote in his May 1941 annual report of Todd Shipbuilding Corporation:

The contracts for most of these vessels were offered and accepted upon a very
moderate fixed-fee basis. It follows that, because of the restricted margin of
profit and the high income and excess profits tax rates to be in effect over the
period in which the vessels are to be constructed, the return from this special
work will be small in comparison with the volume of work, so that this business
should be regarded as a part of your company's contribution toward the National

*"How Many Ships How Soon?" Fortune 24 (July 1941): 105-106; Lane, Ships for Victory,
46-48.

¥ Prelude to Total War," Fortune 24 (July 1941): 34; "How Many Ships How Soon?"
Fortune 24 (July 1941): 38; Lane, Ships for Victory, 61.

" The Todd Shipyards Corporation,” Pacific Marine Review (June 1941): 37, 55.
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Defense Program than as a source of large profit.51

The Maritime Commission declared 27 September 1941 "Liberty Fleet Day” to celebrate
the launching of the first ships in the new fleet. With President Roosevelt in attendance that day,
Bethlehem-Fairfield at Baltimore launched the first one, the Patrick Henry. The publicity the
celebration garnered led the "ugly ducklings” to claim a noble name: Liberty ships. Yards all
over the country joined in the celebration, with yards on the Atlantic, Gulf, and Pacific coasts
launching a total of fourteen ships that day, three of which were Liberty Ships. Calship launched
the first Liberty Ship on the Pacific Coast, the John C. Freemont. Later in the day, Oregonship
launched the Star of Oregon at Portland. Other yards launched three C-1s, one C-2, three C-3s,
one Army transport ship, and one tanker. Richmond Yard No. 1 launched two of the British
ships that day, the Ocean Voice and the Ocean Venture. With Fred Parr serving as master of
ceremonies at the Richmond launchings, the central feature of the day was the reading of a
transcription of FDR's Liberty Fleet address to the nation.”

America's accelerated program for building cargo ships was well underway on Liberty
Fleet day, and the rate at which the new shipyards began delivering ships quickened throughout
the fall. Then Japan attacked Pearl Harbor and the U.S. was at war. Shipbuilding was no longer
something to undertake to help Great Britain and prepare for potential U.S. participation. Given
the reality of war, FDR issued a directive that the Maritime Commission increase production by
another 50 percent. To meet the target, Roosevelt challenged the Maritime Commission to get
shipbuilders to agree to speed production. Improved shipbuilding methods were allowing
shipbuilders to shorten the length of time hulls sat on the ways from six months to three or four
months. Land and Vickery believed that with improved management methods and intensified
effort by workers, time on the ways could be shortened to two months. Vickery first tried to
negotiate contracts calling for such a schedule with Kaiser's engineers, who finally agreed to the
schedule. With the Kaiser yards in agreement, Vickery then turned to the other companies to get
them to agree to the speed-up as well. The government also signed agreements to put three new
yards into operation, two to be built and operated by Kaiser and one by Bethlehem. The two
new Kaiser yards were Richmond No. 3 and the yard at Vancouver, Washington, across the
Columbia River from Portland. The Bethlehem yard was at Alameda, California.”

With the expanded program in place, the Maritime Commission met with the U.S. Bureau
of Ships and the Office of Production Management in mid-January 1942 and issued a statement

"The Todd Shipyards Corporation,” 335.

" President Says Ships Must Sail All Seas,” and "This No Time to Be Content, F.D.R. Warns
in Yard Talk," Richmond Independent (27 September 1941), 1 and 2; ""Liberty Fleet Day' along
the Pacific Coast," Pacific Marine Review 38 (October 1941): 91-99; "The Liberty Ships,"
Marine Engineering and Shipping Review 46 (October 1941): 72; "Epic of the Liberty
Shipvards,” Marine Engineering and Shipping Review 47 (April 1942): 182; Lane, Ships for
Victory, 68.

»A.D. Rathbone, "Ships off the Line," Scientific American 167 (August 1942): 68; Lane,
Ships for Victory, 138-143.
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saying they had agreed that the nation's shipbuilding capacity had reached its absolute limit.
Soon thereafter, the President ordered the Maritime Commission to make yet another increase in
planned production. To meet the target, Admiral Vickery again turned to the Kaiser
organization, contracting with it to build yet another shipyard in the Portland vicinity at Swan
Island and to expand Richmond No. 2 from nine ways to twelve. The Maritime Commission
contracted with Sun Shipbuilding in Chester, Pennsylvania to expand its yard by eight ways to
twenty-eight, making it the one U.S. shipyard of the World War II era that approached Hog
Island in size. The Maritime Commission also contracted with companies to build a new round
of six-way yards. One such yard was to be built on the San Francisco Bay at Sausalito by the
Bechtel organization, part of the Six Companies and the lead participant in the Calship operation.
The Sausalito yard was called Marinship. Other six-way yards were built at Providence, Rhode
Island; Brunswick, Georgia; and Jacksonville and Panama City, Florida.>

For the above-described build-up of new emergency shipyards, a key factor for the
Maritime Commission was to find pools of management talent that could build huge industrial
facilities on vacant sites and then effectively organize and operate them. The Maritime
Commission relied upon several pools of managerial talent. When possible, it drew from
existing shipbuilders, seeking at those yards not to dilute the staffs necessary for accomplishing
the tremendous slates of ship orders with the Navy. The commission was also able to recruit
talent from a related source, the ship-repair industry of which the Todd organization was a part.
The major source of skill outside the maritime industry was the construction industry, where
managers were used to handling large contracts, meeting deadlines, and hiring and organizing
thousands of workers. By the end of 1942, there were fourteen shipyards on the Pacific Coast
that had been built and were being operated by firms in the construction industry. The Kaiser
organization, of course, had gained its management experience on large construction projects.
Companies that were essentially joint ventures of firms from two or more industrial sectors
managed several of the emergency shipyards. They were therefore able to combine resources as
Todd and Kaiser had done. Some of the joint ventures drew as well upon the managerial talent
available in large engineering firms and the steel fabrication and steel construction industries.”

There was one other shipyard that the Maritime Commission contracted to build during
the last expansion in the shipbuilding program, but it was never completed. The contract was
with Andrew J. Higgins, an experienced boatbuilder (small boats, not ships) from New Orleans.
While he had never built ocean-going vessels before, he was a highly regarded businessman in
his field, which was thought to be closer to shipbuilding than was the construction business from
which Kaiser and other members of the Six Companies had sprung. Higgins proposed building a
shipyard of a novel design based on the concept of the assembly line. He would build two large
fabricating areas, each of which would be flanked by two long, moving ways that would convey
ships in partial states of completion from station to station, where appropriate components of
ships were being prefabricated and pre-assembled. There would thus be four ways in total, each
of which could accommodate up to eleven ships under various stages of completion. Another

Lane, Ships for Victory, 143-148.

»Lemler, "Multiple Yards--Record and Prospect," 226; "Contracting to Shipbuilding,"
Western Construction News 17 (December 1942): 540.
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novel feature of Higgins' plan was that the entire crew at one of the fabricating areas and its
accompanying two ways would be all African-Americans, and the entire crew at the other
fabricating area and its accompanying two ways would be all whites, with the workers of the
groups competing against each other for speed of production. To help Higgins develop detailed
designs for his scheme, the Maritime Commission sent him to visit the Kaiser yards in Richmond
and also yards operated by Bethlehem.™

In June 1942, however, War Production Board Chairman Donald Nelson announced that
with shipbuilding accelerating along with production in other wartime industries, the nation was
facing a steel shortage. In early July, Land and Vickery had a series of meetings with Nelson
and other top-ranking officials in the Roosevelt administration's top industrial mobilization
group. Aided by decisions made by the President about levels of production that had to be met,
the Maritime Commission decided on July 10th to cancel the contract with Higgins Industries,
Inc. One of the reasons had to do with the nature of the Higgins process. Higgins' assembly line
was dependent on having a full supply of materials. If materials shortages halted work at any
point along the line, it would have to stop, halting work at all other points along the line as well.

The Maritime Commission realized that the other new yards, especially the six-way vards,
offered greater flexibility. If a shortage halted work on one ship, work on other ships on the
other ways could continue. Furthermore, canceling the Higgins contract would reduce the
amount by which other vards were likely to be short of steel.”’

Meanwhile, targets for the number of merchant ships the nation's shipyards would build
kept increasing. By spring 1942, the Maritime Commission and the nation's shipbuilders were
working toward the target of building 2,300 new merchant ships by the end of 1943. That would
include 850 ships in 1942 and 1,000 in 1943. The main factor that kept the U.S. from meecting
that goal was a shortage of steel, which continued to slow shipbuilding into 1943. Nevertheless,
by October 1942, American shipyards were delivering an average of three cargo ships daily.
Most of them were Liberty ships.58

The shipyards operating in the U.S. in 1942 fell into two basic categories: the permanent

L ane, Ships for Victory, 184-190.
57fPalmer, We Fight With Merchant Ships, 90-95; Lane, Ships for Victory, 182-184, 190-194.

*Rathbone, "Ships off the Line," 68; Howard L. Vickery, "All Out...To Build Ships!" Pacific
Marine Review 39 (February 1942): 37; "Three Ships a Day Reached in September,” Pacific
Marine Review 39 (October 1942): 94; "Liberty Ships a Key to Victory," Marine Engineering
and Shipping Review 47 (April 1942): 133; Emory S. Land, "Build More Ships Faster to Win the
War" (Land's March 24th radio address), Marine Engineering and Shipping Review 47 (April
1942): 136-137, 165; "Donald M. Nelson Urges Greater Effort in War Production,” Marine
Engineering and Shipping Review 47 (April 1942): 138-140; Howard L. Vickery, "Liberty Ships
for Victory," Marine Engineering and Shipping Review 47 (April 1942): 141-142; "Demand for
Steel Plate Exceeds Production by 50 Percent," Marine Engineering and Shipping Review 47
(April 1942): 145; "United States Only Nation Whose New Shipping Exceeds Losses,” Steel 113
(20 September 1943): 174.
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yards, which had greatly expanded their capacity by building additional ways, fabrication, and
storage areas, and the emergency, multiple yards, which had been built on parcels of vacant
waterfront with no intention of operating beyond the war. As a rule, the Navy relied on the
permanent yards for the production of its large ships, like cruisers, battleships, and aircraft
carriers. The permanent yards also handled some Maritime Commission contracts for
standardized cargo ships, but they were less suited for that work because their yards were not
laid out to accommodate mass production of parts and pre-assembly of components to the extent
that the multiple vards were. The multiple yards primarily handled contracts for standardized
ships, especially the Maritime Commission's C-type cargo vessels, Liberty ships, and warships
like destroyers, destroyer escorts, and landing craft.”

With the tremendous growth in emergency shipbuilding throughout the nation, the
Maritime Commission appointed four Regional Directors of Construction in March 1942, The
four regions were the Fast Coast, Gulf Coast, Great Lakes, and Pacific Coast. Carl W. Flesher
was placed in charge of the Pacific Coast Regional Office, located in Oakland. A graduate of the
Naval Academy at Annapolis, Flesher had worked for Westinghouse for ten years before joining
the Maritime Commission, where he had worked as chief of the Engineering Design and
Specifications Section and then Acting Director of the Construction Division. He was the
youngest of the Regional Directors.”

Henry J. Kaiser and the Pacific Coast shipyards made an important contribution to the
United States' shipbuilding record during World War II. During the years 1941-1945, the
Maritime Commission oversaw the building of 5,695 ships. Of those, yards managed by the
Kaiser organization built 1,552 ships, far more than any other shipbuilding group. The next
highest was the group of yvards affiliated with Bethlehem Steel, which built 621 ships, followed
closely by the various Bechtel yards, which built 560 ships. In 1940, American shipyards
delivered to the Maritime Commission fifty-five ships, of which only one was built at a Pacific
Coast yard. In 1941, shipyards delivered to the Maritime Commission 134 ships, of which
twenty-seven (20 percent) were built at Pacific Coast yards. In 1942, U.S. shipyards delivered to
the Maritime Commission 746 ships, of which 371 (nearly 50 percent) were built at a Pacific
Coast yard. For the duration of the war, Pacific Coast vards delivered a major portion of ships
built under Maritime Commission contracts.”’

This was the context of federal procurement within which Henry J. Kaiser came to build
four shipyards at Richmond. The next section describes Kaiser's background, which equipped
him and his organization to tackle such an undertaking.

*Lemler, "Multiple Yards--Record and Prospect," 225-226.

" Maritime Commission Establishes West Coast Regional Construction Office,” Pacific
Marine Review 40 (January 1943): 78-79; Lane, Ships for Victory, 170-171.

“"Monroe Jackson, "Ships and Men," Pacific Marine Review 42 (January 1945): 21; Lane,
Ships for Victory, 470. Note: the Maritime Commission oversaw the building of 5,695 during
the years 1941-1945, but if 1939 and 1940 are included, the count is 5,777, the number used at
the beginning of this report.
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B. Henry J. Kaiser & His Industrial Enterprises

The most portentous industrial phenomenon in the U.S. today, Henry J. Kaiser
has fired the mind of the common man. He is something new in our time: an
American businessman with a popular following. His faults are not
inconsiderable and his detractors are not few, but this determined and imaginative
man stands today as one of the great forces working for a postwar world of

creative opportunity and full employment.
Fortune, 1943%

Henry J. Kaiser was part of a group of contractors, known as the Six Companies, with
whom the Maritime Commission contracted to build emergency shipyards during World War I1.
Kaiser and the Six Companies are considered by historians of the American West to have been a
major force in the second