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FOREWORD

Throughout the past year we have
presented each week--with two exceptions—
8 report on Defense Progress.

In this, the fiftieth imsue of Defense
Frogress, we attempt in Part A a review of
the first twelve months of the defense pro-
gram.

Because of the scope of the program,
this review is necessarily a bulky one. It
is intended as a reference wvolume as well as
& current survey of the first year of the de-
fense effort.

In apite of the length of Part A, our
treatment had necessarily been selsctive;
some phases of the defense program and their
impacts on our economy have been treated in
summary fashion and others have been omitted
entirely. Nonetheless, we venture to hope
this will prove a useful compilation.

In Part B we present a twelve-month's
retrospect of Defense Progress Series.

To the many agencies and individuals

whose cooperation has made this review pos-
sible, we express our sincere appreciation.

V.2

August 1, 1941

Stacy May
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Chapter |
GROWTH OF THE PROGRAM

he purpose of the defense program launched a ysar ago was to

make the United States impregnable on land, on sea, and in the

air. To achieve this objective within a relatively short period
of time, a great economic effart was and still is necessary.

A year ago,the United States was a long way from such a goal.
Before the fall of France, the United States Army was but a skeleton
organization. It included less than 270 thousand officars and men
and had 1ittls modern equipment. Although there were probably at
least a dogen ultra-modern armored divisions and a far larger number
of mechanized divisions in the German land forces at that time, there
was not a single modern medium or heavy tank in our Army.

Again, there were then about 4,500 planes in our Army and Navy
airforces and of this total about cne-third were trainers. In mid-
1940 it is estimated that Britain had over 12 thousand planes and
Germany over 25 thousand.

On the other hand, our Navy compared favorably with those of the
United Kingdom and Japan, as the followlng table shows, although it
was somewhat undermanned and underequipped for full operation.

v

— Major Combat Vepsals
Total T a Under-age Tonnage
_(MEL —(Millions) _

United States 1.3 1.0
Britain 1.3
Japan 1.0 .8

Nonetheless our Navy was not large enough for two oceans. The total
expenditures for the entire military establishment were at the rate
of less than §150 million a month.

Since the program's inception, its original purpose has been
broadened. In line with the foreign policy of the United States the
program has been expanded to include extensive aid to Britain and
other anti-Axis countries. The effort required to accomplish these
purposes and the lengths to which we must go before the safety of the
country is assured cannot now be expressed in final terms. The
program is still growing. Figures which a year ago appeared fan-
tastic are now accepted as representing only modest beginnings.
Already the 50 t-hmu!.nd plane program is overshadowed by the reali-

AUGUST 1, 1941 CONFIDENTIAL --- 7
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gation that needs are much greater. The magnitude and the direction
of the ultimate program are still to be determined.

By June 30, 1941 the program amounted to $50 billion. The over-
all development of the program in the past 12 months as reflected in
dollar transactlons is presented in Chart 1. The funds available for
the entire defense program inclusive of British orders at the end of
August 1940 totaled less than $7 billion. It did not pass the $30
billion mark until the end of April 1941. Contractual commitments
(includihg pay rolls) were slightly under $10 billion at the end of
September 1940. From that point, they increased rapidly, reaching a
total of §27 billion by June 1941.

. Table 1 shows the growth of the wolume of funds made available
to various agencies for the financing of the total defense effort in
the United States and the funds for each major object.

The $50 billion defense program as of the end Jume 1941 inciuded
the following items: Congressional appropriations and suthorizations,
Reconstruction Finance Corporation credits, and British orders placed
in thias country. In addition to this total, bills were pending be-
fore Congress, providing for about a billion and a quarter. Of the
$50 billion of funds authorized as of June 30, $34 billion were put
at the direct disposal of the Army and Navy. More than §5 billion
are being used by other Federal agencies for a wariety of purposea
ranging from the construction of plant facilities and the accumula-
tion of stockpiles to the training of pilots and skilled mechanica.
The funds provided for ald to foreign countriez in accordance with
the Lend-Lease Act amount to $7 billiom.

The British orders for munitions and other supplies which have
been placed in the United States amount to $3.7 billion. This mm
must be added to the funds provided for and spent by the Federal
Government in order to indicate the totel defense effort put forth
by our economy. More than 40 percent of the total funds constituting
the so-called enacted program of the United States was provided in
the first six months of the defense program. Of the $20 billion pro-
vided by October 1940, about $10 billion were placed at the disposal
of the Navy Department for a two—ocean navy, and of this more than
one-half sented the estimated cost of naval vessels (exclusive
of ordnance).

Analysis of the money provided quarterly during the first year
of the program iz shown by ocbjects in the lower part of the table.
The material represented by naval vessels, ordnance, and aireraft
comprises nearly $27 billion pr 54 percent of the total program to
date. Nearly $5.9 billion was provided for new plant and equipment.
Merchant shipe represent about, billion. Construction of posts,
depots, airfields, fortifications, and the like account for more than

AUGUST 1, 1941 CONFIDENTIAL -+- 8
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TABLE . 1 - THE DEFENSE PROGRAM BY AGENCIES AND MAJOR OBJECTS
FISCAL YEAR 1941

1940 1 -
?—mfrmm-m First | Second
_Agenoy and Object Quarter | Quarter | Quarter| Quarter | Total
(Million Dollars)
War Department 7,001 1,377 B61 (11,107 | 20,346
Navy Department 3,189 | 6,797 | 2,109 | 1,429 |13,524 b
U.8. Maritime

Commission 154 - 415 180 749
RFC and Subeidiaries 594 318 429 | 1,4538 | 2,794 8
Other U. S. Agencies 650 kAl =31 686 1,646
Defense Aid = = | 2000 | = | _T.000
Total United States 11,588 | 8,833 | 10,783 |14,855 | 46,059
British Orders 4 a8 | 1307 | 4D T | 3.8
Total 13,473 | 10,140 | 11,203 (14,912 | 49,728

Object
Alrplanes, Engines,

Parts & Accessories 3,86 749 2,320 | 4,795 11,728
Naval Ships and Parts 897 | 5,174 522 203 6,796 b
Ordnance and Combat

Vehicles 2,464 | 1,896 | 2,364 | 1,501 8,225
Other Equipment & Supplies 658 | _214 | _277 | _949 | _2.098
Total Materiel 7,883 8,033 5,483 | T,448 28,847
Merchant Ships and Parta 148 112 1,020 219 1,559
Hew Industrial Facilities 1,317 438 1,611 | 2,514 5,880
Posts, Depots, etc. 1,400 98 932 | 1,230 3,660
Housing (Nonmilitary) 133 150 5 155 443
Stockplile 398 105 252 225 980
Other JA,010 | __505 | 1,632 | _493 3,631
Total Contractual Items | 12,290 9,441 | 10,925 (12,344 45,000
Pay Roll 638 409 48 | 1,713 2,808
Bubsistence, Travel 126 126 7 Lt 703
Miscellanecus 419 164 223 (411 | 1,217
Total 13,473 | 10,140 | 11,203 | 14,912 49,728

Includes appropriations made in Fiscal Year 1940 for Fiscal Year 1941.
These figures include estimated cost of tomnage authorisaticns and
are subject to revision.

Through June 15, 1941.

Includesa orders placed prior to July 1, 1940.

Bl e
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§, billion. The total volume of contractual items inoluding materiesl,
construction, and other industrial items, amounts to $45 billicnm.

The progress in the first stage of the procurement of materiel
and other commodities and services,is represented by contract awards
and direct expenditures. These are shown in Table 2.

Nearly $10 billion of commitments were made before September
1940. Contract awards plus military pay rolls and other direct
expenditures in the subsequent two quarters amounted to about $5
billion each,and in the quarter ending June 1941, they amounted to &
1little more than §9 billion. The total amount so committed in the
first year of the program was about $28 billion, leaving an unobli-
gated balance of about $22 billion on July 1, 1941.

However, the large amount of unobligated balances on July 1,
1941 does not necessarily indicate a failure on the part of the
various defense agencies to initiate production as rapldly as pos-
gible. Over $38.25 billion included in the total of unobligated
balances were not made available to the program until the last week
in June 1941. A considerable amount of the funds available is for
items not calling immediately for full contractual arrangements.
For example, in the case of ships requiring several stages of con-
struction over a long period of time, it iz not necessary to let
contracts for all the operations at one time. Likewise, in the
cass of funds provided for Army and Navy subsistence throughout F.Y.
1942, there may be little need for speed in placing of contracts
since there is no occasion for stismulating new production. None-
theless, in a number of fields the letting of contracts has been
too slow to secure needed additional production with maxisum speed.
A rough comparison, excluding funds not immediately available, is
presented in Table 3,

Because defense disbursements afford a broad, if rough, measure
of actual accomplishment, the figures shown in Table 4 are of special
interest.

Of the total disbursements shown in the table, 37 percent was
for ships, ordnance, and aireraft; 25 percent was for the construc-
tion of industrial facilities,stations, bases, etc.j 21 percent was
for the procurement of other equipment and supplies, including such
items as transportation,equipment and stockpiles; the remaining
17 percent went for pay, subsistence, and miscellansous services.

Total payments for defense goods and services, including pay
rolls and payments on British orders, amounted to something over
§9 billien, or about 18 percent of the program so far snacted.

AUGUST |, 194| CONFIDENTIAL -+ I
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TAELE 2 - DEFENSE OONTRACT AWARDS AND DIRECT EXPENDITUHES
FISCAL YEAR 1941 '
1 g4l
I Third our th| !IF-T']' Becond
Agency and Object Quarter| Quarter| Quarter| Quarter| Total
(Million Dollars)
Apusy ;

ar Department 2,6 2,284 2,187 2,889 | 9,992
Navy Department b, 1,306 | 1,395 | 2,655 | 9,916
U.S. Maritime

uﬂmi-'lﬂn N.8. N.As n.a. 8l0 810
EFC and Subsidiaries k2 210 U3 187 a| 1,142 a
Other U, 8. Agencies 86 125 121 tgﬂ & Elg: oy
Defense Aid 0 0 0 | 2,466 2,
Total United States 7,620 3,985 L, olg 9,177 (24,828
British Orders 1,88k 1,310 420 57 3,671
Total 9,504 | 5,295 | 4,466 | 9,234 |28,499

Object
Airplanes, Engines,

Parts & Accessories 1,816 | 1,527 729 | 2,757 | 6.829
Naval Ships and Parts 3,816 622 b2 500 | 5,000
Ordnance and Combat

Vehiclea 1,513 7590 1,132 1,543 | L,o78
Other Equipment and

Bupplies a7 222 L | 313 953
Total Materiel 7.362 | 3,161 | 2,084 | 5,173 [17,760
Merchant Ships and Parts 33 113 13 | 1,303 | 1,462
New Industrial Facilitied LO9 ;:E 750 855 2,761
Posts, Depots, Etec. 370 703 795 2,212
Houeing, (Nonmilitary) 10 95 69 101 275
Btockpile 160 B8 140 B2 470
Other 693 553 267 216 | 1,749
Total Contractual Items | 9,037 5,097 L, 006 8,549 |26,689
Pay Boll )

Subsistence, Travel) 467 158 Lgo 685 | 1,810

Miscellansous )

Total 9,504 | 5,295 | 4,466 | 9,234 |28,499
CONFIDENTIAL 12
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At this §9 billion rate of annual expenditure it would take
more than four years to carry out the remainder of the program
enacted as of June 30, 1941. There was, however, & marked acceler-
ation in the volume of disbursemegts during the winter. Nearly
two-thirds of the total for the past 12 months was disbursed in the
second half of that period. The last quarter alone accounted for
more than one-third of the total for the entire year. In the last
four months of the year, as the cantonment construction program
approached completion, construction expenditures declined, and the
total monthly expenditure curve has shown a tendency to flatten out "
around the billion dollar mark. However, it may be expected to re-
gume its upward course shortly.

TABLE 3- FUNDS AND CONTRACT AWARDS

June 30, 1941
Funds made
Available
OBJECT Total After June 15 Het Commitments
Progrem | o otherwise | ©FOBTSE
deferred

(Million Dollars)
Airplanes, Engines,

Parts & Accessories 11,728 3,239 8,489 6,829
Naval Ships & Parts 6,796 1,000 £ 5,796 5,000 &
Ordnance & Combat

Vehicles 8,225 286 7,939 4,978
Merchant Ships & Parts 1,559 1] 1,559 1,462
New Industrial Faecili-

ties 5,880 500 5,380 2,761
Pﬂ"“p Dﬂpﬂtﬂ, etc. . I,,J.CIB 522 3’531 2|m
Other 7,926 967 6,959 4,621
Pay Roll & Subsistence, -

of Army & Navy 3,511 2,7 2 734 361

Grand Total 49,728 9,291 40,437 28,499

8 gstimated figure. Navy now reports the total cost of the ship
(buil, machinery, equipment, but not ordnance) as a commitment.
The total reported by the Navy is §6,264 million.

B ncludes total funds for pay roll and subsistence for 1942.

£ pstimated cost of contracts under tomnage suthorization, which
cannot well be let now.

AUGUST 1, 1941 CONFIDENTIAL -+ I3
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This review of the first year's growth of the defense
shows that important steps have bean taken to provide the United
States with defense equipment. If they have been to a conslderable
extent in the form of preparation, nevertheless, they have laid the
groundwork for the flood of production that is scheduled to take place
in the second year of the defense affort.

AUGUST |, 194 CONFIDENTIAL -+ 14
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TABIE 4 - DEFENSE DISBURSEMENTS, FISCAL YEAR 1541

1 1941
Third | Fourth Firet S8econd
ney and Object Quarter | ter or | Quarter | Total
e ﬂmn on Dollars)
Agency or Administration
' ¥War Department 269.0 604.0 | 1,440,8 | 1,664.2 | 3,868,0
: Havy Department .1 480.7 662.0 B44,.9 | 2,321.7

44
U. 8. Maritime

Commiseion 31,6 38,6 36.5 49.9 156,656
BEFC and Subsidiaries 12.8 38,9 9l1.%8 189.1 332,7
Othar U, 8. Agencles 24.2 64.0 2.4 164.3 344.9

Defense Ald - 26.4 26,4
[ 4 Total United States 681.7 | 1,226,1 | 2,313.6 | 2,828.8 | 7,060,2
British g 815,86 542.0 465,9 266.6 | 2,081.1
Total 1,498,3| 1,768,1 | 2,779.6 | 3,086.4 | 9,131.3
Airplanes, Engines
and Parte 3465.1 250.6 504, 6 301.4 | 1,441.6
Haval Bhipe and Parts 106.8 148.9 180.1 226.2 660.0
Ordnance and Combat
Vehicles 173.7 188.3 225.9 392.8 980.7
Other Equipment and
Supplies 52.4 9.2 114.5 153.5 389.6
Total Materiel 677.0 696,9 | 1,026.1(1,072,9 | 3,471.9
Merchant Ships and Parts 79.7 b4.5 51.8 2.7 258,7
c New Industrial Facllities 105.3 96.0 233.3 396,7 B31.3
Poste, Depots and Other
Honindusetrial
Construction 71,8 2747 596.7 526.5 | 1,468.7
Stockplle 16.9 33.6 B3.4 76.3 178.2
Other 306,1| _ 300.6 _ 381,7 | _329,8 |1,317,3

: Total Contracted Items |[1,255.8 | 1,456.3 |2,341.0 |2,473.9 |7,527.0

Fay Roll 151,8 242.0 328.2 428,1 |1,200,1
Bubelatence, Travel 32.8 465.8 69.7 100,7 249.0
Miscellaneous 17,9 24.0 40,6 2.7 166,2
Total 1,498.3| 1,768,1 | 2,779.6 | 3,086.4 | 9,131,.3
' a Cash payments in the United Btates by the British Purchasing Mission.
: Fagments prior to July 1, 1940 are included in the Third Quarter,
1940,

AUGUST 1, 1941 CONFIDENTIAL -+ I5
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Chapter 2
PROGRESS TOWARD PREPAREDNESS

he defense program on July 1, 1941 amounted to approximstely 50

billion. This program consists of two main parts: (1) $40 bil-

lion to provide modern equipment for the armed forces of the
United States, to build a two-ocean Navy, to develop an air force,
and generally to build up United States defenses; and (2) $10 billion
i{nclusive of British orders to provide munitions for Great Britain
and her allies. This chapter is devoted to an examipation of the
progress to date under this program.

SIZE OF THE ARMED FORCES

On June 30, 1940, the total active strength of the United States
Army and Navy combined was less than half a million men. The Army
consisted of about 270 thousand officers and enlisted men, and the
Navy and Marine Corps consisted of around 185 thousand men. By De-
cembar 31, 1940, the Army had increased to almost 700 thousand men
and the Navy and Marine Corps to 270 thousand officers and sallors,
so that the total armed forces were about twice as large as they had
been when the defense effort first started. This rapid rate of in-
crease of personnel has continued, and the Army is now composed of
about 1% million men, while the Navy and Marine Corps now include

+ 325 thousand persons. The Army now ineludes about 600 thousand selec-
tive service trainees and 275 thousand National Guardsmen.

One of the most important segments of our military strength, the
aviation personnel of the Army and Navy, has lncreased from about

L ]
TABLE 5 - AVIATION PERSOMMEL OF UKITED STATES ARMY AND NAVY

Total Army Havy

July 1, 1940
Pilote 6,433 3,348 3,085
Other T7,401 49,294 28,107

July 1, 1941
Pilots 11,204 6,763 byl
Other 170,791 117,935 52,856

July 1, 1942
Pilots 32,374 20,874 11,500
Other n.e. 223,890 n.8.

AUGUST |, 1941 CONFIDENTIAL -+ 16
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84 thousand om July 1, 1940, to 182 thousand on July 1, 1941. A year
ago, at the beginning of our defense effort, there were 6,433 pilots
in the Army and Navy combined, compared with 11,204 pilots in July
1941. This increase represents largely the fruition of training pro-
grams started prior to the intensive effort of the past year. The
current program provides for a much greatar increase in aviation per-
sonnel, both pilot and other, during the next twelve months. By July
1942, as ghown in the preceding table, the combined air services are
expected to have over 32 thousand pilots.

An important adjunct to the military training program has been
the work carried out by the Civilian Pilot Training Program. Al-
though this program does not reduce the time period required for
military training, the record indicates that the holders of private
pilot certificates are considerably more successful in qualifying as
military pilots than other trainees. There are now 41,360 C.A.A.-
trained persons holding private pilot certificates. The program of
the C.A.A. for flscal year 1942 provides for training the following
numbar of persons:

Primary course 30,000
Secondary course 9,000
Cross—country course 6,000
Instructor course 4,000

In addition to the pilot training program, the C.A.A. has con-
ducted "refresher® courses to train commercial pilots as instructors.
This instruction standardization program has supplied 690 instructors
to aid the United States training program in addition to 170 instrue-
tors for Canada.

AIR POWER

At the start of the defense program the United States Army and
Navy had about 4,500 airplanes, one-third of which were trainers. To
build up our air fleet and to provide planes for Great Britain and her
allies, more than $ll billion had been allocated for the purchase of
airplanes in this country as of June 30, 1941. Chart 2 shows the rate
at which this money has been made avallable and also shows the rate at
which orders have been placed for airplanes and equipment. As can be
seen from this chart, total orders at the end of the fiscal year amoun-
ted to more than half of the program. Cash expenditures for the pur-
chase of airplanes are also shown on this chart, but these expendi-
tures are a relatively poor measure of roduction expecially because

AUGUST 1, 1941 CONFIDENTIAL -+ 17
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of British prepayments. Accord- CHART 2-AIRPLANES, ENGINES 8 ACCESSORIES
ingly, indexes measuring the ENASTED DEFENSE PROGAAM', CONTRACT AMARDS B GASH OISBURSEMENTS

physical volume of deliveries of
airplanes are presented in Charts [->oum
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monthly rate of production has — —
increased substantially, al- |_J

though not steadily, and during ’

the last month of fiseal year e — T

1941 slightly over 1,450 planss o P

were delivered, a rate which is | — ]

[ o) [ | o

35 percent of the anticipated g
peak rate. If OPM schedules are 4z

met, this rete should be almost Fins Sraiea s e Beagress
doubled within six months.
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An index of cumulative production of military airplanes since the
beginning of the defense pProgran is shown in Chart 4. The base of
100 is the total number of planes to be produced under present pro-—
grams for Unlted States use and for export. At the end of December
1940, only about 4 percent of the total requirements had been pro-
duced. By the end of June almost 1l thousand planes had been pro-
duced bringing the weighted index to 11 percent.  According to OFM

schedules, over a

quarter of the total airplanes now under procure-

ment plans will have been delivered by the end of' the' present cal-
endar year. These index figures relate to deliveries welghted by
the relative importance of different types of planes, a heavy

CHART 4-MILITARY AIRPLANES
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bomber, for example, affeot- CHART 5 - MILITARY AIRPLANES

ing the index far more than U S INVENTORY INDEX
& primary trainer,

The 4,500 airplanes
which the United States forces
possessed on July 1, 1940, rep-
resented, in terms of the .
welghted index, approximately
7 percent of the United States
requirements, as indicated by We Mesd for o
existing programs. The July Full Air Force
1, 1941, inventory of alightly
over 10,000 planes represented /
about 14 percent of these re-
quirements. As an increasingly
large share of production ia We Should
retained in this country, Have
American inventories will be
rapidly increased and by the We Have iz
end of another six months the e T
index should be almost double -
the present level at 26. 26

Chart 5 shows the inventory a 'f J.

o

duty | Jon | duly | Janl Requera-
1940 194 1241 1942 ments

HAVAL POWER

The estimated cost of building a two-ocean Navy will be about
$6% billion, excluding armor and armament. Almost all of these ‘fupde
have either been placed under direct contract or have been earmarked
for expenditure. In addition, the armor and armament for these
vessela will cost, according to present estimates, slightly over $2.8
billion.

When the two-ocean Navy is completed, the fleet will have been
increased from the 384 major combat ships representing 1.3 million
tons om July 1, 1940 to €92 ships, representing 3.5 million toms. In
addition to these major fighting ships the Naval construction Program
will nearly treble the number of patrol craft and auxiliary vessels

in the fleest. i
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The shipways which were
available for construction of
major combat ships were not be-
ing utilized fully in July 1940.
The production rate index for
these ships stood at only 18
repregenting about 12 thousand
tons, compared with a peak of
100 expected in December 1942.
As the work was speeded up and
a8 more ways were made mvmilable,
the index increased steadily and,
as can be seen in Chart 7,
reached 34 in June }941. Expect-
ed increases in the number of
shipways and the growing im-
portance of prefabrication of
large sections of the vessels
should cause the amount of work
being performed sach month to
inerease rapidly, and in another
8ix months work should be pro-
grassing at about 60 percent of
the scheduled peak rate.

CHART & - NAVAL SHIPS AND PARTS
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Chart 8 indicates the total amount of work which has been per-
formed toward building the two—ocean fleet. At the present time, it
is estimated that 14 percent of all the work has been finished, or
the equivalent of 320 thousand tons, almost three times as much as had
been dons on ships then under construction at the start of the program
on July 1, 1940. By the end of another six months at least one-fourth
of the construction program will have been completed.

CHART 8 - COMBAT SHIPS
TOTAL PRODUCTION
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0o July 1, 1940, we had on
hand 1.32 million tons » about
38 percent of the total tonnage
of major combat ships for the
two—ocean Navy, as shown by
Chart 9. Shortly after the
atart of the program, 27 de-
stroyers were converted to
auxiliaries, and 50 others
ware transferred to Great
Britain in exchange for island
bases. Delivery of new de-
stroyers and submarines since
last July has replaced 58 per-
cent of the tommage thus lost.
The present tonnage of 1.28
million tons is, however, more
modern. If the work completed
on undelivered ships is added
to the tonnage of ships in
service the index of completion
of the two—ocean Navy is 44 on
July 1, 1941. By the end of
another six months, the index,
ineluding work done on un-
finished vessels, should reach
54
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ORDHANCE

The total crdnance program,
including HNaval ordnance and
combat vehiclea, amounts to
over $3 billion, of which §5
billion is for Army-type ord-
nance, the remainder for the
purchase of Naval ordnance. At
the present time a taly
$3 billion of the $5 billion
available for the purchase of
Army-type ordnance has been
placed under contract, as shown
in Chart 10. A good portion
of the remaining unobligated
balance of about $2 billion is
for the purchass of ammunition
and for items for Defense Aid.
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COMBAT VEHICLES

At the start of the defense effort the United States had almost
no facilities for the production of combat vehicles. It was a fairly
eagy problem, however, to shift automobile and truck mamfacturers to
producing scout cars in quantity. With this production and a limited
production of 1ight tanks the United States was producing combat
vehlecles at about 8 percent of the echeduled peak rate for October
1941, as shown in Chart 11. New facllities were constructed and the

CHART II- COMBAT VEHICLES
MONTHLY PRODUCTION RATE
INDEX NUMEBERS
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tampo of production increased rapldly. Medium tanks and personnsl
carriers are beginning to be turned out in considerable nunbers al-
though no heavy tanks have yet been completed. At the end of one
full year, by June 1941, production was moving at 34 percent of the
peak rate indicated by delivery schedules on existing orders which
is expected to be reached in four to six months.
At the end of the [irst six months of effort, December 1940, we
had produced less than 3 percent of the total production requirements
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for cowbat vehicles indicated
now increased to between 9 and
States and export requirements. Exiating
show that early in 1942 well over half of

In considering progress to date in the production
it should be recognized that the

have been produced.
of combat wvehicles

by existing programs. This index has
10 percent of the combined United
schedules givenm in Chart 12
present requirements will

original designs

furlmlmuﬂlmmhmdﬂmuthnughturmwh

Europe. In addition, production of tanks has been retarded by the
agsigmment of lower priority ratings than have been given to airplanss
and ships.
CHART 12 - COMBAT VEHICLES
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CHART 13- COMBAT VEHICLES
U.S. INVENTORY INDEX

A48 a result of the mod-
erate extent of production
to date the United States
possesses less than 10 per-
cent of the tactical require-
ments for thess wehicles for

& three-million-man effort.d We need for o
Hnﬂ;?::, :.:n mmﬂmﬂ 3 Million Man Effart
wor 8 been M ug-
tion should be rapid and "f
within another six months it
is indicated that invento- 100
ries will be about 40 per- i :::Jld
cent of these tactical re-
quirements. ‘J
&,
GUNS S
&
Army-Type Guns We Have ,¢ 4P
MNow 'l

Chart 14 portrays the
rate at which monthly pro- 2
duction of Army-type guns

Jan | Jul | Jan | ire-

has increased since the 1941 941 942 “:.‘:':.I:

start of the program. Dur-
ing the first six months,

production proceeded at a rate of 16 percent of the scheduled peak
a8 Indiecated by schedules on existing orders, but it has increased
rapldly so that by June 1941 we had gone above 38 percent of the
peak rate. If present schedules ara met, the peak rates will be
reached in Novembor 1941.

As shown in Chart 15, total production of guns for the Upited
States forces and for the British and other anti-Axis powers amounted
at the end of June 1941 to 16 percent of requirements under existing
programs. This is three times as Ereat as it was at the emd of
December. Another half-year must elapse before half of these require-
ments will be produced.

2 In the materiel requirements for a three-aillion-man effort, main-
tenance is included for a period which varies from ocne to twelve

months, depending upon the type of equipment.
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CHART 14-ARMY TYPE GUNS
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CHART 16- ARMY TYPE GUNS
U.S. INVENTORY INDEX

inventories have only Wa need for o
inereased during the 3 Million Man Effort
past six months from /

percent. Chart 16 in- Wa Should 100
dicates past and e
schedulesd increases in \
‘the inventory of Army-
type guns /
rd
#
We Hove g 46
Now ’i
./I:
¥
Jan | July | Jan | Reguirs-
1941 1941 1942 menty
Field Artillery

The monthly rate of production of field artillery 1s scheduled to
reach a peak in February 1942. At the present time production is
about 15 percent of this peak rate but marked increases are scheduled
to ocour during the next few months. Most of these inoreases should

and the pew 155 mm gun. June production,
however, does represent a marked increase over production during prior
months, inasmuch as the average rate of production from July to De-
cember 1940 was only 4 percent of the peak rate.

As can be seen in Chart 18, total sccumulated production of these
guns to the present time i1s only about & percent of requirements
facing United States mamufacturers. Increasss, however, are axpected
to be much more rapid in the future and before the middle of 1942 over
balf of production requirements should have been met.
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CHART I7-FIELD ARTILLERY
MONTHLY PRODUGCTION RATE
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PP R S o o CHART |19 - FIELD ARTILLERY

8ix months of the defense U.S. INVENTORY INDEX

effort the United States had
produced little new artil- 3
lery but had modernized
encugh of its World War I
equipment to meet 6 percent -
of the tactical requiremgnts

of a three-million-man Army.

Although further moderni-

zation has been performed

during the past six months We Need for o
and although production of 3 Million Mon Effort
new weapons has begun, we J!I
still have only about 10 e
percent of the fisld artil- W
& Should
lary necessary for a three- Have
million-man Army. Ewen six
months from now we will have P
lese than one-third of our We Have .
tactionl requirements. Now ¢
After that time production \‘ g 32
should be accelerated and, Cd
a8 shomm in Chart 19, in- r/','!, l
ventories will be rapldly ¥ ¥
expanded. Jan | July | Jan | Require-
1941 1941 1942 ments

Antiaircraft Weapons

1 The development of fast, high-altitude airplanes and of armor
plata for alrplanes has made it necessary to develop new high-
powered antiairecraft weapons with greater range and shell-burst
area. The problems of producing mounts and fire control equipment
for these new weapons have been difficult. Ewven at the end of a
full year's effort we were producing antiairecraft guns at less than
40 percent of the peak rate schedulsd to be reached a year from
now, Most of the production to date has been of 37 mm. guns and .50
ealiber machine guns for use against low flying aireraft, and of the
3" guns which are now "limited standard." [Large seales production of
tha new 90 mm. gun which will be used as a standard weapon has just

bagun.
Chart 21 shows that we have produced only about 10 percent of the

AUGUST 1, 1941 CONFIDENTIAL -+ 30
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munnhmudul:d m:-ab:hip:gd “:d CHART 22-ANTI-AIRCRAFT WEAPONS
now 8 o

in this ocuntry. The rate of U. S INVENTORY INDEX
production should inerease sub—

stantinlly during the next six

months and it is expected that :

by January 1, 1942, one-fourth .

of the production program will

have been completed. Inven-

tories of antimircraft gums,

shown in Chart 22, have follow-

ed roughly the same pattern as e Haad oo
total production since only a 3 Million Man Effort
small part of production had
been exported. The United
States possessed enough anti-
alreraft weapons on January 1,

1941 to satisfy 7 percent of A
its tacticel requirements.

This increased to 11 perceat Hn:‘m-

by the first of July and '_.-""

should double to 22 percent by

January 1, 1942. Six months |
from now we will still have :
less than one-fourth of our 1941 1941 |42 EETE
stated requirements for anti-

alreraft puna.

nfantry- -t and Infa W

Production of infantry-supporting guns has been substantial due
to their relative simplicity. The most important items in thims
category are Garand rifles, machine guns, mortars, and 37 mm guns for
use in and againat combat wehicles. Peak production of these weapons
should be reached before the end of this year, and even now, as shown
3n Chart 23, we are working at better than 40 percent of the peak rate.

As can be seen in Chart 24, there has been a sharp increase in
production over the past six months and this inecrease should continue at
(&N even more rapid pace for the next five or six months. At the end
of June 1941, over 22 percent of the combined United States and export
requirements had been produced and it is expected that 50 percent of
these requirementa will have been produced by the fall of this year.
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Chart 25 shows the rate at CHART ANTRY SUPPORTING APON
which United States inventories B i ®
of these weapons have inoreased. U.S. INVENTORY INDEX
For the six-month period, Jan-
uary 1 to July 1, 1941, inven-

tories nearly trebled, rising’ e eai for 2
from 5 percent to 13 percert : 3 Million Maon
of those required by a three- Etfort

million-man Army and the Navy
and Marine Corps. Within an-
other six months they are sched- We Should
uled to inerease to 55 percent Have

of our needs. The Army alsoc 4 ¥
has about a million Springfield I 4
rifles which are now being used ’,' ]
for training purposes pending F

production of an adequate number
of Garand rifles. Our stocks g 5
& Hava

of infantry-supporting weapons il
have not increased as rapidly !
a8 our production would in-

dicate, because a high propor- h

tion of our production of sub- '

n | Janl R irm=
machine guns and machine guna ]J:4|| ,J;:’. m:z r:E:H-
has besen exported.

MERCHANT SHIPS

The merchant ship conatruction program facing United States yarda
calls for the bullding|of approximately 1,350 ocean-going vessels,
aggregating about 10 million tons. Almost 800 of these ships ars to
be of the emergency or "ugly duckling" type, the remainder being
standard types. These flgures include the 541 vessels for which the
President has recently requested Congressional authoriszatiom.

During the first year of the defense effort, 620 thousand tons
or about 6 percent of the vessels included in this program ware de-
livered. Enough work was done on ships not yet delivered to ralse the
total amount of work dome to 8 percent of the total program. The rate
of delivery will advance during the remainder of this year, but the
great bulk of the tonnage is schedulsd to be constructed in 1942 and
1543,
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The monthly construction rate index for merchant ships is pre-
sented in Chart26 . The index measures work done each month in
relation to the peak month as 100. As can be seen in the chart, the
monthly construction rate increased from 10 in July 1940 to 24 &
in June 1941. The main factor in this rise in the monthly rate has
been the large increase in the number of shipways available for
constructing ocean—going tonnage. However, it will be another year
before all the planned new shipways are constructed”and before the
peak rate can be reached. When the peak is reached, the construction
rate should be equivalent to more than 450 thousand gross tons per
month. Since the indexes of merchant ship construction are based
upon work done rather than upon deliveries of completed vessels, the
construction and delivery rate peaks do not coincide. Peak deliveries
of more thantwo ships & day will not be reached until the first quarter

CHART 26-MERCHANT SHIPS
MONTHLY PRODUCTION RATE
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£ These indexes of merchant ship construction are preliminary and
are currently belng revised. It is possible that the production
rate index for the past few months exaggerates the improvement
in actual production since the start of the program. However,
the further improvement reflected in the future production rate
index schedule is probably correct, according to present shipyard
estimates.
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of 1943. Schedulsd work for July 1941 should raise the construction
rate index to 29, approximately three times as high as it was a year
ago.

In Chart 27 there is presented an index measuring the total
acoumulated work done in construocting ocean—going merchant ships in
the united States since July 1940. At the end of the first six
months (December 1940) only 3 percent of the work required to build
the projected 10 million tons of ships had been finisghed. By the end
of June, this had increased to 8, and by next October should be 16.

CHART 27-MERCHANT SHIPS
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CHART 28- MERCHANT SHIPS
3 o bennntive U S. INVENTORY INDEX

chant fleet or the tonnage /

ghould amount to about “Goal"
14 million tons by the end / [
of 1943 or the middle of

1944. Chart 28 shows tha “'LE.‘.‘?" "'Hi'l".““

relationship batwean ton- \ -ll‘
nage on hand in the paat - 100
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sibilities that a large
share of existing and pro- 54

posed tonnage will be sold | “

or transferred to foreign

reglstry and comsequently

the American reglstered

tonnage is unlikely to Il

reach the scheduled goal.
duly | July | Jan | Reguira-
a0 194] 1942 ments

On July 1, 1940 it was estimated that the United States regis-
tered merchant marine consisted of 1,300 ships representing 7.6
million tuns of ocean-going shipping. Vessels were sold or reglstry
trenaferred to Great EBritain, Panama, and other countrles in order
that they might be able to enter belligerent waters. Therefore,
despite deliveries during the year, the Americen fleet had dropped
to 1,179 ships representing 6.9 million tons on July 1, 1941.

Since the speed at which American yards can turn out ocean-
going cargo vessele is one of the decisive factors in determining
the final outcome of the present war, it should be noted that peak
American construction of 450 thousand gross tons scheduled for July
1942 is slightly higher than British, allied, and neutral shipping
losses which have averaged 425 thousand gross tons per month during
the first half of 1941. Plans are currently being developed to
speed up American production, and the peak rate may be reached prior [
to the date indicated by present schedules.
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POSTS, DEPOTS, AND FORTIFICATIONS

As the Army and Navy expanded both in terme of manpower and
equipment, it was necessary to expand the faoilitles for housing and
training personnel. There have been made available funds of over
$3.6 billion for the construction of posts, depots, and fortifica-
tions. The major share of this was used for the comstruction of
barracks and hospitals for quartering the Army. The original can-
tonment program was planned to provide shelter and other facilities
for an Army of 1.4 million men. This work moved at a rate consid-
erably slower than the original schedules established by the Quarter-
master Corps, and the final cost was twice as great as the original
estimate. It is now virtually completed at a cost of about §1.5
billign. Further increases in quarters are being handled by rela-
tively small periodic allocations to the Quartermaster Corpe and the
scale of the additional program will depend on further decisione which
may be reached concerning the mumber of men in the Army and the time
perlod over which any increases in the active duty stremgth of the
Army may be scheaduled.

In addition to the $1.5 billion cantonment program of the
Quartermaster Corps other appropriations were made to provide housing
for the families of enlisted men. Total allocations for these dwell-
ings were 27,650 family dwelling units at the end
24 thousand units had been placed under construction and 8,241 units
had been completed. A small $12 million program for the
of storage facilities and maintenance depots has been two-thirds
pleted at the end of the year

Finally, the Quartermaster Corps has received about $67 million
for construction of bases outside the limits of continental United
States. This program is now about half finished and the remainder is
scheduled to be comgleted at a rate of 15 percent during each of the
next two quarters and 10 percent during the first two quarters of
calendar year 1942.

In addition to the Army program for posts, depots, and canton-
ments, the Navy has a similar program totaling about $326 million.
This program was half completed at the emd of May 1941. The re-
mainder of the program is echeduled to be completed by October 1342.
It should be B5 percent complete by January 1942. The Navy also has
a $260 million program for construction of bases outsids continental
United States which should be completed by January 1942. At the
present time this program is about 60 percent complats,

A
]
£
;

The vast United States aviation program has necessitated a pro-
gram for expansion of airports, particularly military airports. The
total program for military airport construction amounts to $685 mil-
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lion of which $467 million is for the comstruction and improvement of
Army airports and $218 million for Navy airports. Om July 1, 1941,
this program was about 40 percent complete and by January 1, 1942,
should be 90 percent complete. Completions to date have meant an in-
crease in the number of airports from 78 on July 1, 1940, to 99 at
the present time, plus improvements and better rumways in all of the
airports.

In addition to the strictly military program, the airport facil-
itles of the country have been increused and improved through the
Civil Aeronautics Administration and the Work Projects Administration
programs. During the period July 1, 1940 to Jume 1, 1941, the number
of class 2, 3, and 4 airports rose from 472 tc 694 and the program
contemplated for the next 12 months will increase this number to 962,
class 4 airports being the best equipped. The classification of air-
ports is based primarily on length of runways. The accompanying
table shows the breakdown by class of airport and indicates the great
improvement in the quality of exlsting airports which has been accom-
plished.

Number of Nonmilitary Alrports

Class
Total i 2 2 4
Existing July 1, 1940 2,221 1,749 396 57 19
Existing June 1, 1941 2,250 1,556 531 118 45

Estipated June 1, 1942 2,386 1,424 438 407 117

The Civil Aeronsutics Administration program for fiscal year
1941 was $31 million, of which $1,600 thousand had been expended by
June 1; and the Work Projects Administration program reprasented $70
million of Federal funds. The program for fiscal year 1942 is for an
additional $63 million for the C.A.A. and $134 million for the W.P.A.

In sddition to the air bases in continental United States, work
has been carried forward on 7 air statiomns for the Army outside con-
tinental United States and 25 air bases for the Navy. The list of
bases is:

Army Alr Statlons

Ladd Field, Alaska Borinquen Field, Pusrto Rico
Elmendorf Field, Alaska Losey Field, Puerto Rico

Wheeler Field, Hawaii St. Croix, V.I.
Hickam Field, Hawaii .
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Hawval Adr Stations

Charlotte Amalie, V.I. Cusm

&t. Thomas, V.I. Endiak, Alasks

Coco Solo, Canal Zone Bitka, Alankn

Balboa, Canal Zone Mlasks, Alssks

Gatun, Canal Zone #intigus, B. West Indies
Cuantanems, Cuba #Argentia, Newfoundland
San Juan, Puerto Rico #Barmada

Keneoha Bay, Hawnii #*Hritish Guisna

Peerl Harbor, Hawail #Jazaics

Cahu, Hawsii #5t. Lucis

Midway Island #Trinidad

Tutuile, Samon #Bahamas

Weke Island

#British bases secursd in destroyer tranasfer.

Total funds allocated for the Alr Corpe program outside con-
tinental United States are §70 million and as of June 1, 1941, $30
million worth of work had been completed. The resainder is scheduled
at a rete to bring the program to virtusl completion by July 1942.
The Havy program is §165 million. Approximately half of this had
bean completed by June 1, 1941, and the program should be 90 parcent
complete by January 1942. Of the Mavy progras for bases abroad, plans
for the 8 naval air statlons on the British Islands arranged through
:hu._[mm for the 50 over-oge destroyers, involve approximately $50
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Chapter 3

PRODUCTION AND PROCUREMENT PROBLEMS

he M-Dey plans, which had been in preparation by the Army and

Havy Munitions Board for a long period of time, made it possible

for the program to get under way more rapidly than it could have
done otherwlse. When the program started last May, however, it proved
to iovolve a large mmber of problems not adequately covered by the
planning that had been done.

The M-Day plans of the Army and Navy Munitions Board never con-
templated a siltuation in which the transition from peace to war would
be gradual, imvolving an extended period of limited emergency, a
sltuation in which the size of the program would be continually
mounting, or a situation in which Defense Ald requirements, as well aa
our own military requirements, would need to be taken into account.

Bacause of the contimal changes in technology much of the de-
tailed economic planning for a defense emergency could not be done
until the emergency was upon us. For many iltems of materiel, pilot
models had still to be developed, tested, and adopted after May 1940.
The planning of production, the tooling up, and the development of &
producing organigation had to walt upon adoption of these pilot
models.

In addition to the problems of plamning there were the large—
scale problems of administration. Some indication of the magnitude
of the administrative problem may be cbtained from the increase in
civilian personnel. The civilian employment of Govermment agencies
concerned with defense has grown rapidly during the past year to take
care of the administration and plamning of the program. In July 1940
the total eivilian employment of the War and Mavy Departments (ex-
clusive of the employees in arsenals, shipyards, mamfaoturing depots,
and construction work) was 112,500. It has more than doubled and in
April 1940 was 232,000. There were also 2,868 employees in the Office
for Emergency Mamagement. HNo total figure is avallable for the num-
ber employed in defense work in other Govermment agencies.

Large scale procurement of materiel did mot start untll early in
September 1940. The attempt to make defense production an addition to
the regular production for consumer demands delayed American producers
in getting under way at a satisfactory pace. In spite of the faot
that our economy as a whole was not operating at full capacity last
summer, it was necessary, particularly in the production of aireraft,
ships, and crdoance, to provide extensive new productive capacity.
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The production of new facilities and the shift from ome type of pro-
duction to another was not spesded up as rapidly as now seems depir-
able, partly because defense contracts were not placed in sufficlemt
quantities to provide business men with a motive drastically to re-
vise their production plans and to axtend defenss production capaci-
ties.

Moreover, it wae difficult for many to see how the defense pro-
gram would touch every phase of the productive activity of our scon-
omy since the indirect impacts were not felt immedistely, and that it
would involve an unprecedented increase in employment and would place
demande upon the supplies of most of our basic raw materials and upom
our power and transportation facilities which they were not prepared
to meet.

Some of the problems which have developed- in connection with the
defense program are discussed in the following sectiomns.

DEFENSE INDUSTRIAL FACILITIES

Program

Roughly $7 billion was made available for plant expansion from
the beginning of the defense program to.June 1941. The Federal
Government made available approximately $5.8 billion through eppro-
prietions and the operaticns of the RFC; and the British govermment
has provided $149 million of capital assistance for new industrial
facilities in connection with its purchases of war materisls in this
country. In addition to theee public funds, almost §1 billion was
made available through privately financed industrial facilities as
indicated by approved and pending certificates of necessity under
the five-year amortizatlion plan.

About $3 billion of these funds have been definitely committed,
either by financing or by comstruction contracts, with an almost
equal amount still to be obligated. The Federal agencies engaged
in financing defense industrial facilities had made definite commit-
mente for 428 plants and plant expansions involving $2.6 billion.
This total does not include such capital expansion as may have been
part of the price of procurement under supply contracts. The
obligated funds are shown below by financing agency.
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' PUBLICLY FIMANCED INDUSTRIAL FACILITY PRNR]I
As of Jume 30, 1941
Financing Agency : (Million Dollars)
Total United Stautes under Contract 2,572.9
. fiar Department " 950.5
Navy Department . T74.0
Defense Plant Corp. ' T20.5
Reconstruction Finance Corp. 46.2
Maritime Commission BL.7
British 148.5
. Facilities financed from public funds have been primarily for

the production of findshed war equipment and parts going directly
into such equipment. There 18 now & trend towards Federal financing
of earlier steges of production as the need for more materisls is
accentuated and privete capital does not consider the expansion
commercially sound. Our output of military equipment, exeept for
ghips, ies almost completely dependent on the completion of these
industrial faecilities. For shipbuilding and aircraft asserbly and
aireraft parts, relatively extensive facllitles existed for peace-
time needs but these fecilities were wholly inadequate for our
present requirements.

The privately financed facilities under Certificates of Neces-
sity providing for five-year amortization are also facilitiea
essential to the defense program but to a much larger dugrau repre-
sent earlier steges of production.

. By July 1, 1941 there had been received about 3,400 applica-
tions for certificates of necessity. The approved certificates
for privately financed facilities number 1,603 with an estimsted
cost of $829 million. &

In addition to the approved applications, there were 1,359
applicetions upon which action was pending, most of which were for
privately financed facilities. At least some and probably a large
part of these pending applications represent facilities already
under constructlion. The distribution of the walue of defense in-
dustrial facilities by object to be produced amd source of funds
through June 30, 1941 is shown below.

£ Exclusive of facilities financed by RFC loans and facilities for
. pilot and mechanic training.
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TABLE 6 - DISTRIBUTION OF VALUE OF DEFENSE INDUSTRIAL FACILITIES
BY TYPE OF FACILITY AND SOURCE OF FUNDS THROUGH JUNE 30, 1941

(Amounts in Million Dollars)

] Source of Funds
Totaul Public & Private b
Percent Percent
. ll?lmt. Percent | Amount of Total Amount of Total
Total 3,550.2 | 100.0 | 2,721.4.| 76.7 828.8| 23.3
Chemicals 450.6 12.7 396.3 11.2 54.3 1.5
Products of
Petroleum & Coal 29.8 0.8 13.4 0.4 16.4 0.4
Iron and Steel
Products 296.4 B.4 142.4 4.0 154.0 FAwA
Ammunition, Shells,
and Bombs 437.7 12.3 399.3 11.2 38.4 1.1
Guna 244,.8 6.9 221.8 6. 23.0 0.7
Adreraft T746.7 21.0 649.9 | 18.3 96,8 2.7
Ships & Ship Repair| 519.5 14.6 506.6 14.3 12.9 0.3
Vehicles & Tanks 43.6 1.2 23.9 0.7 19.7 0.5
Nonferrous Metals 209.7 5.9 58.4 1.6 151.3 4.3
Machinery (except
electrical) 188.0 5.3 80.8 2.3 107.2 3.0
Electrical
Equipment 37.5 1.1 20.4 0.6 17.1 0.5
Miscellaneous
Manufacturing 85.6 204, 59.7 1.7 25.9 0.7
Nonmenufacturing 111.8 3.2 - - 111.8 3.2
British-financed
Fﬂ.ciliﬂl!ﬂ E- l‘:ﬂls 4!2 lﬁs-ﬁ Ai: - -

& Includes facilities estimated to cost more than £25 thousand and
financed through direct obligations (Government and E.P.F. contracts)
of the Wer and Navy Departmente, Maritime Commission, and Defense
Plant Corporation and Reconstruction Finance Corporation Loans.

b As reflected by Certificates of Necessity approved exclusive of facil-
ities financed by R.F.C. loans($30.0 million) and exclusive of
privately financed pilot training facilities ($3.7 million).

£ Breakdown by type of product not availlable.
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The inter-relations between the production of finished products,
the equipment and supply of baslc materials necessary for such pro-
duction, are complex. Until all the sllocations are made for the
facilities needed for end products and the production schedules are
set for the amounts of end products needed, it is difficult to measure
the size of the facilities problem. A subsequent section dealing with
machine toole indicates something of the slze of the problem faced by
that industry, in attempting to produce the tools needed for facili-
ties already ordered. Untll the remainder of the Federally finsnced
facllities are completed and contract schedules for their products
are established, there will be difficulty in making specific arrange-
ments for the needed machine tools, and additional capacity for parts
and for the materials required.

Construction

Approximately one-fourth of the industrisl fecilities which had
been put under contract under the defense program by May 1, 1941, were
ready for initial operation by June. It is estimated that an addition-
al half will be ready for initisl operation during the next six montha.
For publicly financed facilitles alone, about cne-seventh were ready
for initial operstion by the end of the year with an additional two-
thirds estimated to be ready for initisl operation during the next six
months. But these figures are misleading by themselwves, since the
velues represent fecilities working at full capacity but the dates
show only that some operations in the plants were ready to start at
thut time. .

An indicetion of the progress being made in the construction of
facilities is available in the cash disbursements. The table below
shows that cash disbursements for all Federally finenced facilities
equal 30 percent of the total under contract as of the end of Juna.

FEDERALLY FINANCED INDUSTRIAL FACILITIES

Jdan. 31 June 30
(Million Dollars)
Progran 2,161 5,880
Contracta 1,513 2,767
Cagh Disbursements 269 831

The production schedules of materiel shown in the preceding sec-
tion of this report are based on the facilities already under con-
tract, except for the airplanes which include the heavy bomber pro-
gram. Scheduled incresses for production of materiel, as shown by
the indexes presented in the section on military equipment, will re-
sult primarily from the completlon of these facilities.
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Loeation.

At the beginning of the program, supply contracts were of neces-
gity granted to established producers. A geogrephic distribution of
supply contracts awarded, therefore, was at first entirely dependent
upon the locatien of existing manufecturing esteblishments.

The accompanying maps of the location of new defense industrial
facilities as of April 30, 1941, show that these new fecilities have
largely followed our previous Industrial concentratlon. Factors af-
fecting this concentration were skilled labor, transportetion, water
and power supply, and social service. This additional concentration
of defense industries in already crowded aress, many of which are in
vulnerable locations, has created sericus probleme even for the
largest cities. Thus, defense facilities in the Baltimore area will
create as many new jobs in industry in & pericd of two years as were
created in the same area by boom industrisl growth in the eight-year
period 1921-1929. Locations have been chosen after balancing mili-
tary and economic considerations with the tempering factor, the need
for early production.

Equipaent

Machinery, ineluding mschine tools and material-handling equip-
ment, must be avallable as soon as construction on new facilities is
sufficlently advanced to permit installation. To meet these require-
ments, an unprecedented production load has been placed on the machin-
ery industry and especially the machine tool industry.

achine tool deliveries in June 1940 were £31.7 million and
in June 1941, $69.1 million, an increase of 118 percent. Deliveries
for the year 1939 were $220 million ana for the year 1940, they were
$423 million. They are estimated to reach $800 million for the year
1941 and $1,000 millien in 1942. To meet these estimates, the indus-
try will require an average monthly output of $§70.3 million for the
last 6 months of 1941, and $83.3 million per month throughout 1942.
The physical quantities involved will be less than these dollar esti-
maetes indicate as the price index of machine tools has shown a rising
tendency. Since August 1939, the price index of machine tools has
risen 18 percent, and since July 1940, it has risen 8 percent. The
estimated monthly shipments are shown in the following chart.

In spite of the rapld expansion of the machine tool industry dur-
ing the last twelve months, there is doubt whether this industry can
meet the requirements of the defense program with the necessary speed.
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Unfilled orders for machine tools as of June 30, 1941, were $529
million, approximately equal to the estimated capacity of the industry
for seven and cne-half months , encugh to keep the industry busy un-
til the middle of February, 1942. In addition to these defense re-
quirements contracted for, the new facilities for the bomber program
will require $300 million worth of machine tools, and other planned
defense facilities an estimated additional $480 million tool invest-
ment, or a total of $780 million of additional machine tools required
but not yet on order as of June 30, 1941. L ;

If machine tool shipments meet present OPM estimates of shipments
for the balance of 1941 and the year 1942, totaling £1,422 million,
facility requirements now in sight cannot be met before December 1942.
This assumes an even distribution of the production load in the ma-
chine tool industry, but faeility reguirements are much greater, in
proportion to capacity, for some types of machine tools than for
others. That is, it may take much longer than the average of 17
months to meet requirements for such critieal machines as thread
millers, gear-grinding machines, horizontal boring mills and jig
borers as the following table shows.

MACHINE TOOL SHIPMENTS

ACTUAL AND ESTIMATED
MILLION DOLLARS MILLION DOLLARS
oo - -

ACTUAL — BABBOOO0
ESTIMATED m o -

- I Y 0 e e r'-r*.“!»4'."-?“.-1*—-".'-!?“!“—4*1—'—1 A T~ T s

- N Iaan 942
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The situation may be somewhat better than the above considera-
tions would indicate if the fullest possible use is made of the
so-called "ecaptive plants."

An important contributing factor to the machine tool problem
is the shortapge of supply of skilled workers.
must work to very close tolerances, its requirements for skill and
training are more exacting than in most industries using machine

Since this

TABLE 7 - CRITICAL MACHINE-TOOL REQUIREMENTS

industry

Estimated Estimated Total
Deliveriss Average Total Unfilled
Monthly Deliveri Orders
June 1941 | peliveries ToraTa"®| and Bomber
1941 & Requirements b
(Number of Units)

Horizontal

Boring Machines 75 109 1,306 1,683
Jig Boring

Machines (-7 109 1,309 1,516
Vertical Boring

Machines 89 112 1,349 1,854
Deep Hole Drilling

Machines 99 85 1,021 576
Radisl Drills 264 252 3,027 3,111
Hobbing Machines 82 108 1,298 1,238
Gear Grinding

Machines 34 52 629 1,352
Internal Grinding

Machines 198 222 2,664 3,609
Thread Grinding

Machines 77 26 1,028 886
Engine and

Toolroom Lathes 618 702 8,425 9,232
Turret Lathea B45 1,072 12,863 12,832
Multi-Spindle Auto

Bar Machines 259 268 3,217 3,651
Milling Machines 2,191 2,138 25,655 20,061
Thread Millers 85 68 815 1,218
Profiling 116 132 1,586 1,681

& Manufacturers' estimate.

D Does not include provision for $480 million worth of tools estimated
for additional defense facilitice (other than bombers) for which ne
breakdown is available.
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toola. The tremendous expansion within the industry, plus the ever
inereasing competition for skilled machinists with other defense
industries, has created a labor shortage. This has been a restrain-
ing influence on facility expansion.

Total employment in the machine tool plants inereased about 60
percent from December 1939 to the first of May 1941. Man hours more
than doubled during the same period, reaching a peak of ..5
million weekly on May 1, 1941. This increase has been brought about
by increased working hours and by increasing the use of second and
third shifts. Employment in second and third shifts, however, is
still a small part of total employment. Employees on the first shift
were 73 percent of the total, those on the second were 22 percent,
and the third only 5 percent of the total on May 1, 1941. The ex-
tenslve training programs being undertaken by machine tool companies
may help to correct this situation. Employment in the industry om
May 1, 1941, was B7 thousand and is expected to increase to 100
thousand by the end of 1941. Onm May 1, 1941, these companies had
12,800 trainees which accounts for 14 percent of total employment in
the industry.

The following table summarizes scme significant labor facta:

TABLE 8 - EMPLOYMENT IN THE MACHINE TOOL INDUSTRY

Employses
Decembar 1939 55,
May 1, 1941 B7,

Man Hours (Weekly)

000

000

May 1, 19Lo 2 000
May 1, 1941 4,500,000
5l

Hl

Average Weelkly Hours as of May 1, 1941
Piret Shift
Second Shift
Third Shift 36

Number of Men Working as of May 1, 19l1
First Bhift 63,200
Second Shift 13.101:-
Third Shift . oo

Trainees as of May 1, 19U1
Fuxber 12,800
Percent of Total Employees 1L

=
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If new machines cannot be supplied fast enough to meet defense
requiremants the alternative is fuller use of existing equipment
elther through diverting plants having critical machine tools from
nondefense to defense production or by transferring oritical tools
from nondefense to defense plants. Curtailed production of auto-
moblles and electric refrigerators and the freezing of models is
expected to divert many tools to the production of ordnance and
airplanes. Similar future curtailments in the production of other
industries that are large users of machine tools may also bring
about further diversion of tools to defense industries and relieve
the pressure on machine tool manufacturers.

Utilization

The volume of production depends not only upon the supply of in-
dustrial facilities but also on the degree of their utilization. Max-
imum utilization of the facilities already available has great immedi-
ate significance in the defemse program, since it will be pome time
before the plants and equipment now under construction will come into
production.

In general there are two methods of intensifying the use of facil-
itles. One is the lengtheming of working hours through overtime end
the other is through multiple shifts. The progress made along these
two lines will be discussed at some length in a later section. Only &
brief, summary of the final results of these two measures, which are
employed to different degrees in different plants and industries, is
given at this point.

There is wide variation among different industries and plants in
the amount of time that facilities are in mctusl use. The situation
in the aircraft industry as of May 1941 is pummarized in the table be-
low by meens of a generalized index of plant utilization. This index
is based on the assumption that the first shift represents the optimum
relationship of workers to plant and equipment and is obtained by
divliding the total productive man-hours for the week by the number of
employees on the first shift.

NHone of the 42 airplane plants shown in the table averaged more
than 99 hours a week although two plants, accounting for nearly one-
fifth of the capacity of the group, showed operations of 95 to 99
hours. Eleven plants with nearly 50 percent of the capacity, operated
or had a plant utilization of between 75 and 100 hours & week. 0Om
the other hand, 15 plants with about five and one-half percent of the
total capacity showed operations of 59 hours or less. The group with
a plant utilization of 40 to 44 hours constituted eight plants with
2.8 percent of the total capacity.
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The plants manufacturing airplane engines showed the most inten-
8ive plant utilization of the entire industry. One plant, with one-
sixth of the totel capacity in the engines group, operated at more
than 125 hours per week out of a maximum total of 168 hours. The five
major plants, accounting for nearly 80 percent of the total capacity

TABLE 9 - DISTRIBUTION OF PLANTS AND PRODUCTIVE CAPACITY IN THE
AIRCRAFT INDUSTRY ACCORDING TO EXTENT OF PLANT UTILIZATION

May 1941 &

Hhm,gg Mrplanes Enginea Propellers
plﬁnu:i_ Number | Percentage| Number | Percentage | Number Percentage
lization b of of Total of of Total of of Total

Plents | Capacity | Plants | Capacity | Plants Capacity
125 - 129 - - 1 15.6 - -
120 - 124 - - - - 1 32.2
115 - 119 - - - - 1 11.2
10 - 114 - - 1 0.2 - -
105 - 109 - - - - - -
100 - 104 - - b 34.6 - -
95 = 99 2 19.8 1 29.1 1 0.3
0 - 94 - - 1 3.4 1 1.4
85 - &9 3 10.3 - - 3 6.2
80 - 84 2 6.4 - - 1 10.3
75 - 19 4 11.3 2 3.9 1 10.0
70 - T4 4 25.0 2 2.5 1 1.8
65 - 69 5 8.9 2 4.1 1 13.8
60 - &4 7 12.7 - - - -
55 - 59 2 1.3 1 0.5 - -
50 - 54 2 0.5 2 5.4 - -
43 = 49 3 1.0 3 7 2 1.3
40 - 44 8 2.8 - - - -
B- 29 - = - - 1 1.4
30 - 34 - - - - - -
25 - 29 - - - - | i
Total 42 100.0 18 100.0 15 | 100.0

2 Based for the most part on data for week ended May 16, appearing in
Materiel Division Consolidated Statistical Report for May 1941.

actual man-hours for weak
number of workers on lat shift

This assumes that the number of workers in the first shift represents
full use of facilities.

b Hours of plant utilization =
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of the airplane engines industry, averaged more than 95 hours per
week. Nonme of the engine plants had a utilization of less than 48
hours per week.

Propeller plantes stand between airplane and engine factories in
degree of plant utilization. Two plants with more than 43 percent of
the total capacity of the propeller group had a utilization of 115 to
125 hours per week. More than 40 percent of the total capacity of the
group is concentrated at the rata of utiliszation of from 65 to 90
hours. Some 13 percent of the capacity listed by four plants had a
utilization of less than 50 hours.

The foregoing figures may be compared with the one shift 40-hour
week and the maximum of 168 hours in a 24-hour, seven day week. While
the 168-hour week is not practically attainable, intensification of
the use of exlsting facilities has great potentislities for speeding
defense production. In the case of the alrcraft industry, the most
fully utilized plants cperated at about 30 percent greater utilization
than the average. The percentage difference is approximately the
same for the groups of plants mamfacturing plenes as well as for
those mamifacturing engines and propellers. The ocutput would obviously
be substantially increased if all plants could at least be lifted to
the pointe shown practicable for the best units.

The aircraft industry is not peculiar in this respect. There are
even greater differences between the average utilization of all plante
and the best plants in other industrles engaged in defense production.
The table below summarizes the condition for a list of selected indus-
tries important to defense. The figuree are based on a survey of a
total of 363 plants made by the Bureau of Labor Statistics for March

1941.

It will be seen that in the machine-tool accessories and electri-
cal machinery and supplies industries, the plant showing the greatest
degree of utilization covered in the survey was used twice as many
hours as the average for all plants combined in that industry. The
best plant in the machine-tool industry operated at the rate of 72 per-
cent higher than the average; explosives &7 percent; und private ship-
yarde 4B percent.

A glance at the first two columns of the table suggests that in
some of the industries the performance of even the best plants might
be improved. Hence, the latent poseibilities for expansion of utili-
zation and production lie beyond the best record achieved in the group.
The bast t in the chemical industry was in full operation 73 hours
a week (56 hours for the group as a whole). In machine-tool acces-
sories there was at least one plant which operated 144 hours a week.
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TABLE 10 - PLANT UTILIZATION IN ELEVEN INDUSTRIES IMPORTANT TO DEFENSE
Middle Week in March 1941 &

Number of Hours Per Unit Ratio
Toduatey | ofCapacity B | Best
Best Plant |, Average All ye
Plants in Sample | Average
Private Shipyards 29 60 1.48
Ammunition 95 T 1.23
Machine Tools 115 a7 1.72
Machine-tool Accessorles 144 &8 2.12
Brass, Bronze, and
Copper Products 106 75 1.4
Chemicals 73 56 1.30
Electrical Machinery and
Supplies 122 59 2.10
Engines (other than aircraft) 90 63 1.30
Explosives 120 72 1.67
Firearms 75 57 1.32
Smelting and Refining
Copper, Lead,and Zinc 81 &0 1.35

& Based on survey of 363 plants made by the Bureau of Labor Statistics.

b Total "productive" man-hours divided by the number of "productive”
workers on first shift. (Ore worker on first shift is taken as unit
of capacity).

In Government navy yards (not shown in the table) the difference
between the best and the average was less than 20 percent in recent
months for which data are available. This is less of a spread than
for any of the industries shown in the table as well as for the air-
eraft industry. The difference is much less than for privete yards.
The beeic data for Government navy yards are not fully comparable to
those for private yards and other industries. It appears, however,
from such preliminary data as there are on hand, that both the best
and average utilization in Government yards are lower than in several
of the private industries shown in the table above.
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RAW MATERIALS

The ability to provide sufficient raw materisls to meet defense
progran ts and essential civilian needs at the same time
resolves itself into two prinecipal parts. (a) The capacity of avail-
able facilities may be a limiting factor particularly in the case of
synthetics and of the refining of some metals. (b) Where a substan-
tial portion of our basic supply must come from abroad, we must reckon
with the wartime difficulties of maintaining the flow of our imports.
Below are discussed illustrative increases in our facilities and the
stockpiles we have developed as insurance against the cutting off of

imports.
Facility Expansions

It was apparent more than a year ago that we needed substantisl
expansion in airplane and ordnance facilities. But the extent to
which available capacity would limit our ability to obtain basic raw
materials in the amounte needed has become clear only in recent
months. As of June 30, our facilities program, including British
capital assistance and the five-year amortization plan amounted to
approximately $7 billion. Less than ome-half billion of this total was
for raw material facilitles. What has been done and what is in pros-
pect in the way of added facilities in the case of four important de-
Tense materials is shown in the table below. Although further increases
are needed, the additlions shown for aluminum and magnesium are sub-
stantial.

Increase in Capacity
: Expected
Capacity July, 1, 1940 July 1, 1941
June 30, 1941 Jume 30, 1941 June 30, 1942

Steel, million tons

per year 87.6 2 2.6 & 372
Aluminum, million

pounds per year 629.0 194.0 175.0 b
Magnesium, million

pounds per year 37.0 25.0 41.0
8ynthetic rubber,

million pounds

per year 5 2.5 1.8

£ Report to the President by Gano Dunn, May 22, 1941; figure in column
1 is for December 30, 1940; figure in column 2 is for calendar year
1940; figure in column 3 is for calendar year 194l. A part of the
inorease in 1940 represents renovatlon of obsolete and"high cost
facilities and resetting of furmmces.

2 Plans for additional capacity of 600 nﬂl:l.nn’poum: are under con-
sideration.
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The synthetie rubber now being produced in the United States is
& substitute for rubber only for specialized purposes. The RFC has
recently announced plans for facilitles to produce synthetlec rubber of
the Buna® type which is more suitable for gemeral substitution. These
facilities which are not yet under construction will bhave an amnual
eapacity of about 19,000 long tons., It is planned that they will come
into production during the latter part of 1942.

In the case of tin, the Metals Reserve Company has made arrange-
ments for the comstruction of a tin smelter at Texas City, Texas, for -
refining anmally about 50,000 tons of Bolivian tin ore or concentrates,
or enough to smelter 1B,000 tons of fine tin. The Metal Reserves
Company has contracted for the purchase of this quantity of tin con-
centrates for a period of five years.

In the case of petroleum products, transportation facilities have
come to be & limiting factor. This point is discussed below.

The Stockplle Program

Legislation for the accumulation of stockpiles of strategic mate-
rials was recommended by the Army-Navy Munitions Board in Jamary 1939.
The Strategic Materials Aet (Public 117) was passed in June 1939, under
which Congress provided for the appropriation of §100 million to be
expended by the Treasury for building up stockpiles of strategic mate-
rialse. Between June 1939 and May 1940 supplemental appropriations were
made available for expending the reserves of defense materials.

In June 1940, the Congress amended the Reconstruction Finance Cor-
poration Law (Publie 664), and authorized the Corporation to create end
finance companies to produce, obtain, and store defense supplies.

Three lmportant subsidlaries of the Reconstruection Finance Corporation,
the Fubber Reserve Company, the Metels Reserve Company, and the Defense
Supplies Corporation, have been set up for producing, scquiring, and
carrying strategic and critical materials.

In June 1940, the AMMB recommended the accumulation of stockpiles
of 13 strategic materiale. In October the ACCND increased a mumber
of the recommendations of the ANMMB and added nine additional strategic
and critical materials. The O0Office of Production Management im May
1941 again expanded the program, Through June 1941 the funds obligated
for the whole stockpile program emounted to $980 millibn, of which
$470 million were contractual obligations and about §180 million ac-
tually disbursed.

In addition to this direct stockpile program, the Govermment
negotiated an agreement with the United Kingdom for the exchange of
600 thousand bales of cotton for approximately B85 thousand tons of
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rubber. The rubber has become a part of the Governmental stockpile,
but according to the agreement camot be released to industry until the
United States has consulted the British Govermment as to method of
disposition. The same provision applies to the British dispositiom

of American cotton.

Until about April 1941 the accumulation of stockpiles had largely
been limited to the strategic materials as classified by the Army-Navy
Munitions Board. As emergency conditions have changed, some formerly
eritical and esgential materisls have become of strategic importance,
and less formal sccumrletions of reserves of these materlals have been
made. Recent legislation, June 10, 1941, (Public 108, 77th Congress)
makes it possible for the Reconstruction Finance Corporation, through
its subsidiaries, to purchase and sell to industry materlals which
have not been declared strategic or critical by the President. Pur-
chases and sale of a mmber of such materiels have taken place.

In a few instances where tight market situations have developed,
such as in the case of tungsten and copper, a part of the reserves
have been released to industry at prevailing prices. The stockpile of
strategic materials accumulated under Public 117 is released by
Executive Order after the President has found that an emergency exists,
with regard to the individual materisls. Those materials accurulated
under Public 664 are released on the recommendation of the Office of
Productlon Mansgement by direction of the President. Firms having
priorities in the mamfacture of defense equipment have & preference
in the purchase of stockpile materials. Not all the reserve materials,
however, are immediately available to industry. For example, the
agreement between the Metals Reserve Company and the Internmational
Tin Committee provides that part of the tin stockpile will not be
availasble for distribution until after Jamuary 1, 1944.

Table 11 iollowing shows the estimated imports of the principal
strategle stockpile materials required for 1941, the recommended
stockpiles, the quantities purchased and delivered during the first
year's operatlon of the program.

This table shows striking contrasts between the guantities
of individusl stockpile materials purchased and delivered. The pur-
chase of four rateriels—antimony, manganese, quinine, and tungsten—
exceeded the recommended stockpile during the first year's operationm.
The deliveries of these items, however, were far below the purchases,
except quinine which was the only item reaching 100 percent of the
recommended stockpile.
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TABLE 11 — |MPORTS AND STOCKPILES OF STRATEGIC MATERIALS

E8TIMATED
IMPORTE FOR| TWO-YECAR Nf;::n D::'::“D
STOCKPILE MATERIALS T INDUBTRY AND | RECOMMENDED JUNE 28, ' June 28,
STOCKPILE, STOCKPILE 1941 1941
191
ANT | MONY 8T, 22,000 18,000 29,637 7,295
CHROME ORE L.T. 1,120,000 1,300,000 B46, 800 172,909
INDUBTRIAL D) AMONDS Cre. - 2,000,000 170,129 h,165
MANGANE BE L.T, 1,800,000 1,800,000 5,218,500 327,622
MaANILA FIBER & a.T. 86,000 5%, 360 13, k38 9,54k
MERCURY FLAcxs - 10,000 5,000 2,050
Mica Les. 20,800,000 10,800,000 5,501, b1k 2,208, hk2
QUARTZ CAYETALS Les. 1h1,120 102, 000 99,270 52, h69
QUININE Ay, 0z, -} 6,400,000 7,200,000 | 6,485,000
RUBBER L.T, 1,000,000 517,000 262,685 206,002
Tin L.T. 260,000 155, koo 100, h20 hz, 285
TUNGBTEN 8T, 14,000 13,000 67,294 5,871

A BALEE CONVERTED TO POUNDS BY APPLYING 270 pOUNDE PER BALE,

B EstiMaTED 1MPORTSE OF 5,019,000 POUNDE OF CINCHONA BARK, THE RAW MATERIAL FOR
QUININE,

Table 12 shows the operations of the supplemental or revolving
stockpiles.

Eince the end of June 1941 some guantities of lead, bauxite,
cork, and leather have been purchased by the subsidiaries of the Fecon-
struction Finance Corporation for the supplemental or revolving stock-

plle reserves. The stockpile program is in process of continual re-
vision.

Regquirements and Supplies

Despite the steps that have been taken, supplies of many mate-
rials will not be adequate to meet the combined military and un-
restricted civilian requirements during the next year. In fact some
materials, particularly alumirmum, magnesium, and nickel now appear
to be inadequate for direct and indirect military purposes. Should
the military effort expand much beyond the contemplated program for
the next twelve months, the shortages will become even more severe.
Lack of transportation facilities and & shortage in electric power
may cause greater deficits.
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TABLE 12- SUPPLEMENTAL STOCKPILES OF STRATEGIC AND CRITICAL MATERIALS £
(End of June 1941)

Material Unit | Purchased | Delivered | Released
Asbastos 8. T. 1,560 - -
Cadmium B. T. 67 &7 -
Copper 8. T. 304,701 | 168,495 | 147,821
Diamond Dies Fumber 6,000 4,076 1,466
Graphite | owe T 4,028 41 s
Iridium T. Os. 765 - .
Nitrate of Soda S. T. | 300,000 | 111,703 11,703
Optical Glass Lbs. 11,400 52547 -
Tin Ore L. T. | 290,045 2,635 -
Zine Gunnnnt.rat-u‘ L. T. 150,000 - -
Zinc Ore 8. T 86,000 - -
Wool (Argentine) R Bales 7,494 7494 -

2 poes not include 170,000 metric tons of aluminum scheduled for de-
livery from Canada during 1942, 1943, and 1944.

D 230,104 bales of & total of 840,000 bales of Australian wool delivered
for storage in the United Statea.
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Estimated requirements and supplies for the calendar years 1941
and 1942 are shown for 32 commodities important for defense on the
accompanying charts. Total requirements are represented for each
commodity by the distance between the two vertical black lines. The
lower bar for each commodity shows the four main constituents of
supply; stocks on Jamary 1, estimates for primary production, secon-
dary production, and imports.

Chart 31 shows the regquirements and supply situation for 18
metals, including steel, ferro-alloys and nonferrcous metals for 1941.
The chart indicates that for eight of the metals estimated supplies are
less than requirements for this year. The indicated shortages in-
¢lude aluminum, magnesium, nickel, copper, zinc and brass. In addition,
during 1942 there are indicated shortages of lead, tungsten, and i
vanadium. In the case of antimony, chrome, cobalt, and tin, the ade-
quacy of the supply depends upon the continuatlon of overseas imports
in something like the present volume.

Almost the total consumption of tin comes from the Far East and
the supply situation is threatened by Japanese movement southward.
About half of the United States consumption of tungsten comes from
China. The contimued supply from this source is largely contingent
upon the Burma Road remaining open. Although a comparatively large
part of the vanadium consumed in the United States is imported, the
principal source is in the Western Hemisphere. Practically the whole
supply of nickel comes frowm Canada. :

Steel, aluminum, and magnesium are outstanding examples of wital
materiales where & shortage arises from a lack of productive facili-
ties within the country. gShortage in transportation facilities will
cause many difficulties of supply, the most obvious of which at this
time are in motor fuel and fuel eil. The magnitude of the deficlencies
expected next year will be small for the country as a whole, but in :
certain sections of the country——especially on the East Coast——short-
ages are likely to be severe.

In normal times domestic producers supply all of our copper, lead,
end gine, but forelgn supplies of ores or refined metals are necassary
to mezt defense requirements. Domestlc refining capaclty appears to
be adeguate for lead, but expansion is needed in copper and zine re-
fining facilities. Imports of copper and zinc (ore or metal) from the
Western Hemisphere in amounts equal to those of the past year would
still leave a substantial shortage, and such imports would have to in-
creage to a great extent to relleve the expected deficiency. Com-
tinued imports of lead and lead ore from the Western Hemisphere would
cover the deficiency from domestic mines but might prove imadequate if
requiresments for lead increased as a result of the substitution of
this materinl for other materials which are already defielent. Al-
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CHART 31 - 1941 SUPPLY AND REQUIREMENTS
STEEL, FERRO-ALLOYS, AND NON-FERROUS METALS
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