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FOREWORD

This monograph recounts the efforts made by the United States
and her allies to stendardize their airplanes and sirplane equipment®
during World Wer II. After btriefly reviewing governmental and ine-
dustrisl efforts toward standardization from 1919 to 1939, the problems
of mass production for war are tre ted in detail. The present study
was written by Dr. M. P. Claussen.

Like other Historical Division studies, this history is subject

to revision, and additional information or suggested corrections will
be welcomed.
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Chapter I
AERCNAUTICAL STANDARDIZATION BSFORE WORLD WAR II
Concept of Stenderdization

Standards and standardization bave many commotations and applications
in the development and production of materiel, and even more meanings in
the industrial and commercisl world generslly., Standardized grades of
commodities and services have long been an objective of both manufacturers
and consumers., In order to expand the opportunitles for mass production,
reduce the cowmis of produetion, and enlarge ‘the potential market, producers
sought by commodity standards to reduce the centrifugal effect of in-
dividualistic manufecturers producing individualized products. Standsrds

. and standardizetion were a common poliecy in the industrial world before
the war, and went forward under the slogan of "mass production and higher
stondards of ]iving."l Industriel interest in standards was recognlzed
in 2 pation-wide orgenization, t1e American Standards Association, which
at.empted Lo coordinate a vast network of scme 600 trade associations
interested in the preparation of standards and common specifications.
These associations ranged from the Abrasive Grain Association down the
alphabst to the Wire Cloth Manufacturers A.'?.aaot::I.aa.‘l}i.on.,2 and on them there
wag superimposed, in addition to the nationel association, an International
Standards Association organized in 1926 in order to expsnd the foreign
market by the use of internsetionally acceptable commodity and service

s‘bandards.3

3

PESTRICTEY

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958
FESTRICT D

AHS-67, Chap I 2

While these standardizing agencles represented the producer in
his search for improved methods of mass production and mass distribution,
standards were a2lsc being sought by consumers. Consumer organizations
were atiempting, through "“grade labelling! and other types of standards,
to sluplify purchasing and meke the consumer a more intelligent and
critical buyer. Occasionally such efforts encountered, paradoxically,
the opposition of g standards-conscious business world that predicted
cminously that such @ nsumer standerds would lead to Mregimentation”
vhereby "everyone [;bulg7 wear identiesl hsts, live in identieal houses,
eat identical food, and think identical though'ts.“4

Among the consumers working for standardizastion, the federsal govern-
ment was the most actlve "consumer," if only beceuse it was "the largest
gingle purchaser of goods and services in the country.“s Since about
1920 standardized specifications for equipment and matorial common to
the various federal sgencies hed been published and disseminated to
industry by the Treasury Procurament Division, which was the purchasing
agent for all common ilems needed by various departments. Its "General
Schedule of Supplles," contalning about 1,600 specitications, was the
"Bibla" of the purchasing agents throughout the federal ofCices, as well
es a guide for use by induslry and business. Included in the schedule
was the large group of "U.S. Army Specifications! governing the numerous
items of war materdesl procured by the verious supply arms, among them
the Air Gorps, which controlled the preparation of specifications for
classes 93 (air srmement), 94 (air equipment), 95 (power plants),

98 (airplanes), 99 (balloons), zs well as scabtered items under other
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AHS-67, Chap. I 3

classes, such as aviation gasoline, ceritain enamels, alrcraft dope,
gireraft fabrics, and alreraft hardmare.é
In Army procurement, a weapon was standegrdized when, in the course
of experimental development, it had been tested and found operationaily
suibtable and sufiiciently advanced in its charzcteristics +to bs ordered
safely in qusntity. OStendsrdization was thus the link belween the
experiment and production through which every item of uateriel passed.
This was stendardization in the sense that the item, e.g., an airplane,
wag standard for operational use, The airplane, however, was made up
of components that were also to be produced according 1to stendard
specifie~tions by verieus subcontroctors, so thab, if steadardized,
the components would be interchangeable regardiess of thelr origin. The
. components themselves were in turn mude up of materials and maris that
were manufactured according to either Adr Corps stendards or joint
Army-Navy seronautical (ANA) stendards; and some of the aireraeft industrial
processes-=design criteria, manufacturing methods, and testing processes--
were likewise subjected to standardization. Standardization of materiel
for the Alr Corps--and for the Neval air arm and the British air forces—
bad its counterpart in all the procurement arms and services, in each
of which the Vstendardization" of a given item of ordnance, clothing,
vehlcle, food, or other weapon of wer was a formal step that marked a
pouse in the experimentsl development of that item and the placing of
a produetion order with the contractor. Stendardization, in faet,

underlay the entire war machine in most of its aspects.7

REGTCTED
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Puring World War I problems of aeronsutical stendardization were
few, if only because aircraft production was small in compariscn with the
overwhelmingly larger munitions programs called for in connection d.th
the ground and naval operaticns of that war.s A very fow airplane
models, Americen and British, were standardized for menufacture in the
United States, snd the number of contractors was so small that there
was no appreciable proolem of interchangeable components and accessories.

There were some atiempts to extend the standardization of equipment
and components to include the Navy air arm. A Joint Board on Aero=-
nautic Cognizance was organized by the Army and the Navy in January
1917 to stimulate alr cooperation, but it was interested more in juris-
dilctional agreements t.an procurement economy, and standardization d¢id
not actually appear on its sgenda, #bout the sgme time, znother joint
board—-the special board reporting in March 1917 on the development of a
joint aeronantical service--mersly recommended (elong with s dozen or
more other recommendations on Army-Navy cooperation) that airplane types
adopted by the Army end Navy be "as nearly alike" as consistent with their
particular missions; that "aireraft motors, machinery, radio sets, bombs,
a.nd other accessories" should be standardized "to the greatest exient
compatible® with such missions; and that "there should be had the mutual
interchsnge of ideas and Joint cooperation that now [é.ince QOctober 191_6_7
obtain in the design and eonsiruetion of the first Zeppelin Jairship/ .“9
But, on the side of the Army, the standardization work was not specifically
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AHS-67, Chap, I 5
agsigned anyuhere in the Air Service, and it was not until after the war
that the Aeronautical Board (successor to the Board on Aercnautic
Cognizance)lowas expanded to cover standards for parts and materials,
and an AN Specifications Unit was set up as part of the Enginecring
Division et McCook Field, Dayton, Chic..

Acroncuticsl Stenderdization Between Wers, 1919-1936
The domobilizstion after the World Wer left the Engineering Division

of the Air Service in charge of a limited program for the development
and procurement of airplanes and accessories. The mircraft industry
was in its infency, and the uncrgsnized air transport industry was
Lmited to an airmail route which was established the year before under
the Army and which was not to reach any size until after the mext decade.
In this situation the chief potential customer for aircraft was the Arwy,
so tnat specifications and standards were largely controllable by the Army;
but aircraft development was so uncertain and the trends so unpredictable
that standardization was diffienlt if not impossible. Perhaps it was
undesirable..

Administratively, some attention was given to the Army-Navy cooperation.
The Aercnautical Board was directed the next month "to prevent competition
in the procurement of material; to ascertain, "before arranging to pure
chase aircralt, « . o whether aircraft of the type desired can be obtained
/By one Service/from the otherh; and to coordinate” in cases where
asronautical purchases were being made abroad by the two services.

This precept was little more than a statement of promise and hope. The

RESTESHED
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same directive outlined the differences in tactical missions to be per-

formed by Army airera:Tt and hy Navy aircralt, thus limiting at once the
opportunity for staendardized aircrafi; and the competitive struggle between
the Army and Navy air arms during the next two decades was to result in

a trend away from, rather than toward, standardized combat planes. Not
until the outbreak of the FEuropean war and the urgency of industrial

mobilization in 1939 and 1940 was there any appreciable rapprochement

between the two air arms,

With respect to materials and parts, standardization between the
Army and Navy met with more success. The feronautical Boardis directive
in 1920 did not specifically mention standardization; but the Beard in 1921
did make a beginning on certain related problems by preparing a standard
procedure for the drawing up of experimental conbtracts and a uniform
procedure for the testing of aeronautical materiel.lz In 1922 the National
Advisory Committee for Aeronautics wrged the importance of materials
standards, and agreed with the Board that the latter should monitor the
wo:r'k.13 But the Board was not given responsibility until fifteen years
lator; instead, still another Board was seb up~—-the Joint Army-Navy
Standards Board of 1923, based on a suggestion by the Engineering Division
and incorporated in an agreement between the Direcuvor of the Air Service
and the Navy.lh One officer was assigned from each service, ineluding
Maje De C. Emmons for the Army, and they were directed to ¥harmonizet
those differences, many of them Mminute and unimportant® by themselves,
that burdened the manufacturer with the stocking of materials and parts

. N s ans . 1D
of odd sizes, dimensions, and specifications, ~ Annual conferences were

RESTRICTED
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begun in 1924,16a1temating between Dayton (MeCGook Field) and Philadelphia
(Neval Aircraft Fe.ctory‘)-l7 The board of officers served in addition to
their obther duties ,185.1:1:1 they were not assisted by any permanent working
commitiee; but the annual conferences, opensd also to representatives of
the aircraft industry, did result in the pr.paration of some specifications
for parts that could be used in cammon, Compromise was almost elways
necessary, resulbing in slight modifications of the specifications of
the Army or of the Navy, respectively. According to an Air Corps rcport
in 1927, the Buresu of Aeronsutics was deferring co the Air Corps in about
76 per cent of the cases, either because AC specifications were “superior®
or because the Navy was "more willing to com]_:urom:i.sna."‘l9 Exactly whai
percentage of specifications were standardized in these years is not known,
but by about 1930 "all the bolts, muts, cotter-pins, washers, rivets, tie-
rod terminals, clevis pins, turnbuckles . .. and /Some/ larger items
of equipment . . . [Ha.d 'beeE7 nade 'AN?! standard"; AN standard drawings
for such parts becawe familisr to aeronauticsl draftsmen; and parts
manufacturers began to feature the symbol "AN™ in their ca-talogs.zo

Though the two services could forget rivalry to some exbent, there
were sbill weaknesses in the Army-Navy stendardization proce‘dure.al The
"waster agreements” negotiated between the two services were not published as
actual procurement documents for use by indusiry, bub were merely filsd
with each service as documents to be "incorporated" in the published
specifications of that service .22 In effect, the "master sgreement™
we.s nob a common standard bub merely a guide to the two specification
sections. Deviat.ons and divergences crept into the published specifications,

many of them obscure and indiscermible, especially to higher authority

~RESTRICTED
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within each service, but guite noticeable and “exmsperating" to the
manufaciurers whe bad bto sbock both sets of materials, In some cases,
such as that involving the altimeter, the joinb agreement was merely

s confession of inability to get ‘ooge"l;her."24 Theres were other difficulties
g3 woll, In one case four years were spenb in agreeing on bhasic structural
design values for steel and maprnesium alloys. Joint conferences becane
more and more spasmodic, with no annual meesings bebwoen 1934 and 1936,

In 1936 a Navy suggestion for an anpuwel meeting was held up in the

Air Corps for three months. The confusing explanstions for this deky,
first that the Nateriel Division had not beer able to decide on an agende
and a dabe, and & few weeks later, that the Navy letter had been misplaced,

indicated perhaps a lack of positive policy and action on the problem

of common specifications.

b

RESTRICTES

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

[}
-~ foaF
ReatRic | H
. Chapter TL
STANDARDIZED NATERIATS AND PARTB, 1937 - 1944

The Aeronaubical Board?s Permenent Working Commitbee, 1987

The year 1936 wes & low poinb in Army-Navy agrecment on standardi-
zetions The lack of achievement was nob unnoticed in the Air Corps,
bhowevere Brig. Gen, H., H. Arnold, acting Chief of the Air Corps, com-
plained of the "wery intangible results" over the previous 18 yea.rs,l
and endorsed a plan for the establishment of standardirzation as & full
time function in the Air Corps and in the Aeromautical Board. A
Permanent Working Committee (WCAB) was established within vhat Board
in February 1937 by agreement between the Secretaries of War and Navy,
based on a plan worked oubt by Meje Ae Je Lyon of the Matoriel Division,

. in cooperation with Lt, ¢, F. Cotton of the Navy Bureau of Aeronautics,
and spproved by the Army and Nevy members of the Board, Lt. Col. W. E,
Lynd end Lt, Comdre W. D, Semple, retspnairﬂ;:'wal;r.2 Lyonts plan called
for several specific changess & permmnent coordinating body to serve
as recorder, editor, and publisher of specifications; and the elevation
of this agency to the Aercnaubical Board, in order to insure greatsr
support by reason of its being in a higher echelon.s A% the same ©ime,
exisbing agencies and techmical experbts within +the Air Corps and Bureau
of Aeronautice were to be used for the actual preparation of specifi.
cations, except that "more persoual conbact™ between the two services
we.3 hoped fnr.,‘;c For the working committee, & modest staff of only two

officers and two meronautical engineers was proposed, to be supplied,

g
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one of each, by the two servicea; but funds even for them were not
avallable from the current Army appropriations, sccording to the lsgal
interpretation of the Armyts budget,s end no appointments wers made
until 1958 Ulilmetely a staff of about 50 officers, civilian engineers,
and olerical essistents mas assigned to this committes, divided about
equally between the AAF and the Bureau of Aerorautics .5

In addition to this coordinating and editing sbaff in Washingbon,
an AN Specifications Unit was establisked by the Materiel Division at
Wright Field, under the latterts "administrative conbrol" but under the
"exscutive control® of the working committee of the Aeronawticsl Board

in Ws.shington,?

while & comparable unit was organized by the ¥avy at the
Naval Aireraft Fectory at Fhiladelphis. This dual control made the Wright
Field unit an "orphan,™ in the Meteriel Comsnd and necessitated oc=
casionsl reminders from AAF Headquarters that "all possible assistance”
should be rendered by the operating units of the Commnd in preventing
"bottlenecking in the AN Specification Unit at Day‘bon."s The actual
preparation of specifications and drawings wes accomplished and the
coments of the respective services on proposed standards were assenbled,
at these two air materisl centers abt Wright Field and Philadelphia, The
Wright Field unit, like the working committes of the Aeronmautical Board,
underwent an expension, from two engineers in 1938 to 10 in 1942.7 The
personnel of this unit (repamed the AN Standards Branch in 1943) copsisted
of the offiser in charge, & civilian with long Wright Field sxperience

" assistlng him, and & substantial group of young aeromautical enginesrs,

The Wright Field unit was charged with obtaining the “eoordinated opinion

N v L (s
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and comments on all stendards from all interested sections of the
Meteriel Commend,"° and its original directive invoked the "full
cooperation® especially of the longwesteblished Specifications and
Standards Unit,n which had been concerned for many years with intra
Army standards and which now seemed threatened by a competitor, so to
speak, interested in the extension of Army atendards to joint Army-
Navy usea

The AN unit at Wright Field was expanded in December 194% o
coordinate standards within the adjoining Air Service Command (ASC)
as m‘ell,]'2 the latier being alao a procurement command for certain
categories of air maberiel, Since June 1943, however, & unit of the
ASC Maintenance Data Section had been handling some of this work, and
shortly after a WCAB recommendation in January 1944, the jurisdiction
wag clarified and this activity was restored completely to the Air
Service Command and assigned to a higher echelon-~the Control 0ffice,
where sufficient authority existed for canwassing the emtire Command on
propesed s‘l:aa.nda,rds.15 After the ASC wes consolidated with the Meteriel
Commend in August 1944, a singles standards section was established for
the entire Air Technical Bervice Command, with gppropriate branches for
AN and AAF standards under the same higher authority, the Engineering
Diviaiongu

The reorganization of 1937 msant not only a new committee and
additional persommel, but a reappraisal of the objective of mercnautical
standardization and a gradual shift from pacetime to wartime prooursment,
Originally, the purpose of standardiszation since World War I had been o

reduce procurement costs and increase production efficiency, within the

limited budgets of the Air Corps (and of the Navy)s Now after 1937, the

AES e
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new objective wans to "clear the decks™ for mational defense, to make
standardization an integral step in the imminent mobilizatiom of the
aireraft industry for pational defenss and werbtime production of aire
craft. Mere economy wns less imporbamnt then standardizing wmterials
and parts for speedy assembly-line production, for simplified supply
and maintenance within the combat air forces, and ultimately for more
eifective combined operations with the Navy air arm and the Allied sir

forcesa,

Relations with the Aireraft Industry

While the Air Corps and the Bureaw of Aeronautics were reapw
praising their specifications and drawings in terms of a common standard,
the aireraft industry and the aeromautical englmeers of the counbry wers
likewise interested in the problem, in order to increase their productive
capacity Ho meeb expanding orders.

The most articulate spokesman for +the industry on problems of
standards was T, P, Wright, vice~president of Curtiss-Nright Corporationm,
executive of other sireraft firms, and, afber Jume 1940, a top exscubive
in the aircraft sections of the National Defense Advisory Commission,
the Office of Produciion Management, and the War Froduetion Board,
Addresaing the industry in December 1940, Wright said thet standerdized
meterials was one of the three essentials for success in mass production
of aircraft for netional defense, and the other two being machine tools
end & trained labor supply.ls Although he predicted that ths hope of
mans production of a swall number of models was likely %o be "rudely
sbattered" by the fact that modern air warfare called for a veriety of

types, and that the design of each of them was likely to change as new

PO l"it_.O:' V1
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conbat performance data were received, he neverthelsss thought that
standardization could be achieved at least for aircraft bardmare,
fivtings, perts, and materisls., Furthermore, there wers Industrial
methods and processes that could be standardized, chiefly such matiers
as the selection and training of persomnel, englipesring and drafting
methods, tooling equipmentt, and sghop methods .16

It was necessary bto include industry representation in the determi-
nation of AN standard specifications, in order 4o tailor the needs of the
Alr Corps to meet the actual abilities of the industry to £ill those
necds, It was necessary to balance “whot is wonted against what can
be furnished,“n tc weigh tactical requirements sgainst production
ability, oustomer against producer. Ideally, the Air Corps might have
insisted on the ultimste in quality and performnee. for a given part
contained ir an airplane, while the manufecturer might have resisted
& new specification in the inberest of using existing parts. Compro=-
mise was necessary in order to achieve immediate producticn and quantity
procurement, and this compromise was most easily achieved by advance
consultation with the industry rather than by a later laborious revision

of a fait accompli presented to the industry.

Administratively, two groups of engimeers throughout the industry
wore involved in material standards, the Society of Auntomotive Engineers
(SAE) and the Nationsl Aircraft Standards Committee (NASC), The SAE
Standards Division and its numerous technical committees on engine and
propeller parts, accessories, materials, and processes were made up of
eeronautical engineers serving volunterily as professional men, with

‘the professional prestige of the SAE behind them, The NASC, on the

RESTRIGH Y
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. other hand, was an industrial committee fostered by the Aeronautical
Chamber of Commerce in 1940 as a sort of trade association, representing
the official views of the aireraft industry itself and authorized te

18

]
commit the industry to a glven technical standard. These professional

and industrial commitbtees, frequently with the same ftechnical persounsl
serving on ‘l'n:rlzh,:l-9 were the channels through which the Services dealt
in proposing standards to the industry, in receiving its commenbts and
counberproposals, and in dissemineting the published AN standards.

Of the two groups of commitbees, the SAE was the older, an
inheritence' from before the war, when the SAE had addressed itself to
the peacetime needs and objectives of the aireraft and sutomotive
industries, that is, the commsrcial demands for “mass production,
reduced costs, and increased sales,® With the begimning of defense
mobilization in 1940, ths SAE “cleared the decks"™ for war work; expanded
its prewar aircraft stendards division and placed it under the direction
of Carleton Es Stryker (of Bendix Aviation) as part of a larger defense
committee headed by Dr. George Le Lewis (of the Nablonal Advisory
Cormithbee for Aeronsutics); and disseminated a brochure among Aramy
procurement officers "offering its further cooperation,” These changes
did not, however, basically alter the pattern of Air Corps~industry
relationss The Mabteriel Division already had its established channels
with the SAE, first through the Aeromautical Board and its worklung
committee established three years earlier (1937) and next through the
various Wright Field laboratories that had officers actually sitting

on SAE technical subcommittees .21 Furthermore, the SAE organization

RESTRICTED
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wae in the final anmlysis unofficial and its SAE Handbook of specifications
was binding neither on industry nor on the Air Corps, Nobt unbil SAE
specifications were officimlly accepted by the Air Corps, & practice
beginning in 1941, wan a given standard acceptable in actual effect, as
far as Army procurement was c:oncerned.22
Besides the SAE and the NASC, there were numerous other industrial

and Federal commitbteses concerned with phases of aireraft standards with
whom the Meteriel Division and Aercnautical Board dealt, such as the
trade associations dealing with iron and steel welding, paint and
varnish, ribber, cable, and tires and rim:s.23 Not the least in ime
portance was the Interdepartmental Screw Thread Committee, reestablished
in April 193¢ by the Natioral Bureau of Standards to represent the

. Commerce Department, the Services, and industry for the standardization
of “tremendous trifles" like gages, dies, nut and bolt head dimensioms,
and the microscopic distance between threads of a s#::revr..a45 In this
sctivity the Air Corps objective wms "bo introduce & requirement in all
our airplare specifications that one type of screw thread would be used
throughout the a.irplane.“zs By 1942 the Committee had published two
bagic specificatbion handbooks on screw threads, which were incorporated
into and "formed a part of" the ANA specification on the subject.as

Some of these standards organizetions had growmn up with the industries

that they represented; others were wartire agencies thet mughroomed
during the "defense period™ after 1939, ms ™amtional defense® became the
slogan of industry, business, and government, Superimposed on all of

them was & "Standards Group,” set up in February 1941 in the Aircraft

. Section of the Office of Production Manegement (OFM) to "coordinste™ all
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these standards agencies in order to "avoid duplicatim of time and effort"
on aeronsutical standards .27 The Air Corps called attention to the fact
thet the Aercneutical Board and the Joint Aircraft Committee were already
the going concerns for Mall™ standards activities of the Army and the
Navy, a& well ag the British missions in the United Sta‘hes.za In a
subsequent clarification of its activities, the OFM unit became concerned
chiefly with allocuting the work on & netional scale emong the numerous
trade associations and technicel committees throughout the indus‘try,zg
leaving the Aermnsutical Besrd and the Joint Aircraft Committee bo do

the coordinmating for the military services.

Symptometic of the trend away from industry conbrol toward Air Corps
and Navy control of standards was the fact that ANA stendards were being
more and more accepbed commercially in ¢ivil aviation. The demsnd for
AN specifications for civil aviation became so great thet the Chief of
the Air Corps found it necessary in July 1938 to formuk te an official
policy whereby Alr Corps and AN specifications ™should be confined _/_:-.'37
their application to U.8, Government contracts ."30 However, thoir use
for civilian aircraft was not to be discouraged, except that no reference
to their service origin wes to be mde.sl likewiso, aircraft design
standards came to be dominated by the services as aircraft production
shifted to a war basis; the Army-NavywCivil commitiee, established by
the Commerce Depertment in 1935, was in September 1941 established as
a satellite of the Aeronmeutical Board, with Army and Navy chairmen,
alternately, rather than with a CA4L chairmn.sa

Autonomy for aeromaubical standerdization, was achieved, further-
mors, with respect to various "overall standards-monitoring agencies

-RESTRICTED
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throughout the military establishment, For example, there existed a
Plans, Programs, and Requiroments Commitieo eshbablished in the Amy
and Yavy Minitions Board about 1936 (after March 1942, the Standards
Division of AI‘TMB);% and & Standards Division in the office of the
Assistant Secretary of Waro® (shifted in March 1942 to the Services
of Supply)s The ANMB unit, was merely & recording office for “final
authentication and record” for aeronautical stendards, and in 1943
withdrew entirely after it appeared that this final step bad added
nothing excoept several weeks of delay in publishing a given standard,
The Services of Supply unit was concerned primarily with non-asronautical
items of ground materiel and items common to all the arms, nobt of policy
interests to the AAF because (as the Materiel Division pointed out in
December 1941) "the Air Corps is already carrying on Army and Navy

[eeronautical/ specificetion co srdingtlon MO0

Pro;ress and Broblens

At the outbreak of the European war in Sepbember 1936, 24 standard
specifications on materials had alrealy been published, covering paints,
dopes, chemiesnls, and & few items of cotton, rubber, and mata.ls;37 220
AN standard drewings had been completed, chiefly for hardware items such
as bolts, nubts, couplings, ete.; and 161 "AN Master Agreements" had been
put into effect on flight instruments, engine instruments, weeuum pumps,
fuel pumps, wheels, and b:lrea.keas.:58 By the end of 1940, as the planning
of industrial mobilization was giving way to the actual expansion of
production, a Materiel Division review of the aircraft situstion ace
knowledged that the Aercomautical Board "has effected complete standard-

ization to a level that is consisbent with the tactical uses of the

equipment” %9 If standa.rds vere Fld_l far from"complete," at least the
\1 I Ll i
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standards achieved during the "“dcfense period" before the Pearl Harbor
attack were vital to mobilization., The Asropaubical Bosard thus described
the situation, in a retrospective review published to the industry in
Noveomber 1942 340
The feot that AN standardization bhad been in effect for years
preceding our sudden enbrance into this war is now a facbor of
definite assisbance which we could ill afford to do withoub.,
The eostablishment of such a stendardization policy, the develop=-
ment of the standard parts themselves, tTheir production, their use
in airplane manvfacture, and their distribution to repair bases,
is a {ask which cannot be accomplished in & metber of months. Had
this basic policy and its implementing procedures not been already
functioning it would be alwost oo labe Lo bepgin. Or, stabted
in other berms, if the pon-standerd parts practices of our domestic
hardware or applience industries, and others, prewailed in air-
craft mamufacture, it is likely that a sizable percentage of our
planes now Flying would be on the ground for want of some small
mart with an odd-size thread,
By the end of 1943 the accomplishment in terms of guantibty of standards
published had expanded to 18l specifications and 333 drawings, Com-
parabively, about 85,7 per cent of "AAF parts" were "AN standards," as off
the end of 1945.41
This simple gtatisbical record of progress represented more than
a publishing achievement of Army-ilavy smeronautical specifications,
drawings, bulletins, and :'mde.xa.s:..4=2 The standards represented detmiled
analyses by engineers at Wright Fleld, at the Navael Aircraft Factory,
and in the industry committees. They represented, also, a group of
acceptable compromises between the Army sand the Navy, and between them
and industry-scompromises arrived at by committee members who at their
best were "skilled diplomats, /some with/ the comblned talents of a
lawyer and inventor to put Z:Ehag across .“45 A basic principle of prow

cedure, followed since 1938, was to work oub a standerd that would
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actually bo agreed upon, and not to publish a so~called "standard" con-
sisting of two slightly differemt items-=~one for the Army end one for
the Nevy. In other words, "to agree to disagree™ was ruled out as a
method of procedures Instead of such a "double standard,™ the "hard
wey" of publishing & single standard was established and “adhered to in
all ANA standards without excepticon, in spite of the many cases in which
it would bhave boen expedient to permit statement of non~common rew
quiremen:ts."44 0f +the differences that were not ironed out, some
represented different tactical needs of Army avietion end Navy aviation,
Other differemcas were probebly fanciful, representing conflicts of
customs and usages betwsen one service and the other. OUther conbroversies
reprecented differences in fundamental nomenclature end usage, such as
the airspeed indicator, which in the Army showed miles per hour, and in
the Navy, knotse The AAF's m.p.hs measurement was based on the statubte
mile used in cross—country meps, while the Navy's knot was hased on the
nautical mile, corresponding to one minute on a great circle on the
enyth's surface, carbogrerhically more accurate for global warfare,
This particular problem, which also affected existing maps, handbooks,
and operating procedures, wes still unresolved during the war.45

Anotber problem, administrative rather than technical, was the actual
enforcement of a joint stendsrd within the AAF after it hed been officially
accepted and publishec by the Aerorautical Boarde. Whenever standards were
approved by the Board,46 M leir usc becores mandatory on the AAF,™ as
it was stated in the directive; and while the directive was not achbually

published in the AAF until Decenber 1943,47 it hed been the general rule

4 T oLy
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gsince 1837, Cocoplete enforcement was never achieved, howevers The
Chief of Air Staff ip Ocbober 1842 compla’ined that "full advanbage™ of
the Board!s work wes nobt being bteken, and directed the Materiel Comiand
to permit the procurement of non=standard items "only" in specific cases
where the Commnding General of the Command reviewed the perbinent details
and rendered a specific decisicn.48 Some excepbtions were found to be
obviocusly nccessarys (1) items that were procured for experimental or
service tosbing were by their very definition not stendard; (2) non-
standard items that were in some cases found more suitable for the mainte-
nance of exisbing standerd equipment; and (3) non-standard items that
appeared in combat theater requirements submitted to OC&R, items which
were approved unless the theater commander could be persuaded by AAF
Feadquarters that the standard ibem was just as good.49 These excepbions,
which bhad been mede even under "mandatory™ standardiration, were evenmtually
written inbo the formal direchbive in Decembor 1943, and were suthorized
as a means for insuring "flexibility" and "practical procuremen-b."so At
the game time, other ™temporary deviations™ from AN standards were permitted,
"only + « « 85 2 last resort™ and only if granted by the Commonding
Gereral of the Materiel Command or the Air Service Command, whichever had
c.ognizanc.e of the particular procurement :i.nvolved.51

This AAF policy for enforcing stendards wes reiterated and expanded
in a ='4D directive Ho the Materisl Command in February 19&‘:&.52 Endorsing
in general the plan for execublng standards, the Command repllied that it
"stands firwly in favor of standardization a8 a principle, but fcels
equally sbtrongly that standardisgetion should not be taken at the expense
of produc‘bion."sz The M%D directive wws subsequently revised so that,
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effective 1 April 1944, AN standard perts and materials were to be
incorporated in “ecurrent production™ airplunes as well as in the "new
production™ models such as the B-29, B~32, B-35, and F-1l, and even in
new experimental airplanes, unless the particular experimental nature
of such future models made 5he use of the standard undesirable, Always
it was "undersbood," however, that standards were "not to be incorporated
in production wodels Z_;f aircrafg where deliveries would be jeopardized.'sq‘
Finally, the Meteriel Commend stated still anoth.r category of exceptions
to standards, those arising out of lndustrial demobilization, regfuiring
deviations thet should be "granted for obvious reascns to manufecturers
of aircraft and equipment going out or soom to go out of production.“55
Yeanwhile, there wes criticism of unilaterel action being ‘taken
by the AAF without the Navy. The growing "eapgerness™ of the Materiel
Cormmanéd bo grent deviations from AN standards, while it was & comuon
b6
complaint within the WCAB was also criticized by industrys. Thus, the
Dougles Aircraft Corporation in December 1943 complained thet the AAF was
perzitiing deviations from certain AN sbandards goverring threads of
turnbuckle barrels and sbeels for fluid fittings, without a similar waiver
by the Nevy, meking it®7
difficult to segregate end earmark AN parts or materials purchased
to AN specifickiions for use on airplanes produced for one of the
services only, Furthermore, such segregetion unduly hampers the
flexibility accruing from being able to transfer AW parts from one
plant to ancther « » « or to other airframe menufacturers, « . « t0
relieve shortages and level off inventoriess On the other hand, it
is generally desirable to take advantage of the latitude allowed by
deviatbions authorized for the primary purpese of eliminating shortages.

This incident was seized upon by the WCAB to initiate a directive to be

issued through the Aeromautical Board itself, a procedure rarely invoked
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in standerdization metbers. The board statec that the promiscuous
granbing of deviations by a single service without joinbt coordination
wes resulting in “abuses™ that were "confusing® the production program
and nullifying joint standerdizatbion; and directed that each ™Gemporary™
deviation be spocifically explained and defined as o ibs scope and
duration, and that "permanent" deviations be acted on through the
resular chennels of the WOAB.OS
In order to speed up the Jjoint approvel of deviations, Douplas hed
recomnended that the Joint WPB organization, the Aircraft Resources
Control Office (ARCO), be given authority to grent ™on the spot" deviations,
This proposel was vigorously oppossd by the existing joint body-~the WCAB,
with the Army meniber observing that the hesd of the ARCO comservation
. uplt seemed to have an interest and was actively engaged” in seeking
such a.u‘ahori'by.sg The substitution of one joint body in Washiangbon
flor another was probably not the idesl solution. A more basic solubtion
was to decentralize deviation problems to the procurement districts,
where industry and the services could meke their views immediately known
on a proposed devistion. A suggestion in June 1944 from the Western
Frocurement District proposed thet the distriet supervisor and the Navy
representative at that district (the Bureau of Aeromautics General
Representative) act as a subcommittee of the WUAB to review requesta for
devigtions before sending them to Wright Field, the Navy, and the WCAB
for ac‘bion;eo, the WCAD approved the procedure, as long as it was lirnited
to screening proposals and making recommendations rather then to acbual
. granting of approml.sl This procedure seemed likely to be exbended to
obther procurement districts,
RESTRIGTED
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STALDARDIZFD ATRPLAVES AND EJUIFLENT

Wihatever factors were behind the need for standardized materisls
and parts were equally patent for standardized equipment and sirplanes:
to increace the opportunities for mass production, to improve the flow
of supplies to bthe theaters, to ease the maintenance problem, and to
facilitate joint operations by the Arry and the Nevy amd by combined
American and Allied forces, Whether the scope was to standerdize withe
in the AAF, to standardize with the Navy, or to standardize with the
British, the goal was o speed up the mobilization of the aireraft ine

dusbry and to facilitate combat operations.

Standardization of Materiel Within the AAT

Even without o Navy air arm, with its separate procurement of items
similar to the Army's, standerdizetion of materiel within the AAF was a
Sine gua non for the effective mobilizabion of the aircraft industry
during the wars While not the sole fachor in the achievement of quantity
production of airplanes and accessories, certainly interchangeable
components and standardized parts were absolutely necessary for final
;.ssembly of aircrait, for the production of components, and for the
subcontracted manufacture of "bits and piscea™ +that wade up the major
components and accessories,

Even in the peacetime procurement of limited quantities of airw
craft, standardizetion had been recognized in Army Regulations as ‘the
basic step bebtween development and guantity produc‘bion.l In one of

prewar years, 1236, the Air Corps reapsd the cost benefits of soms of

23
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the standardized types by exercising contract options which permitted

a single year's requirements in 2 given type to be increased to include

a gacond yearts quantity.z But mass production in sny real sense did nob

exist, and stenderdization es a current operating procedure was nerely

g formelity. As a problem in industrial planning for fubure war

mobilization, however, standardization could "hardly be overreemphasized"

in imporbance, according o the Bryden Board in 1936 8
Drawings and specificatiocns /for wartime procurement/ cannot be
prepared until the faircrafi/type has been standardized, Irdustry
cannot be acguairted with the task to be imposed upen it in war
until the goverrment's needs are made knmown in the form of drawings
and specifications, Bince thousands of airplenes will be required
early in the next war, resort must be had to mass production methods.
The most important step that can be mccomplished in preparation for
mess production of aircraft in war is the standardization of types
and the preparation of drawings and specifications around such

. standards,

Standardization of a limited number of coubat aircraft types was the

simple formula for mass production, While development would conbinue

during the war and combat experience would kad to improvements, the planners

neverthele ss urged that "to depend upon research end development after

the war starts for advanced types of aircraft would be fatal."®

. The questiun of when to freeze designs of e xisting aireraft models

in order to begin quantity production constantly crept into production

planniag during the subsequent defense period, and periodically wernings

wera issued on the virtues of production over perfectionism, based on

the gensral policy in AR 850—25.5 Thus, & committce on the reorganization

of the Materiel Division spoke in January 1939 of the freezing of desizus

and specifications a8 "the foundntion of all mess or large quanbity
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production; anticipabed the objectioms to such a policy, that in warbime,
combal performnce dala would redquire productlon changes; bubt urged that
the nurber of the "change orders™ in production contracts must be
"drastically curtailed," unless the change actually facilitated manufacture
or was imperative for combat needs .6 A similor anxiety wes expressed in
August 1940 by the Assistant Secretary of war, who cited the "despe rate"
situation of the Bribish because of their failure to freeze desipgns,
T
and discussed the lessons that should be lcarned by the American Armys
The technical services are never satisfied with anything less than
& perfection which is always uncbbainables The best is the enemy
of the goode If we are to avold the catastroohe of “ou late and
too little™ there mmst be a decision as Lo production typese
Gormany has demonstrated thos thousands of imperfect tanks on the
battleficld are better than scores of perfect tanks on the tesbing
grounds « » ¢ Failure to frecze designs + » « must be constantly
. guerded against, Not omly do ohanges in design lead to increased
costs but to the much more vital factor at this critical time,
delay in delivery, Changes, no matter how sound technically, will
disrupt menufacburing schedules with resulting delays., No changes
in design should bs made except for reasons of safety or tactical
necessity. Even in these situations the decision to make the change
should be carefully weizhed against the delay that will ensue,
Actually, this policy of "freezing designs™ was "already in effect,™ but
the Assistant Secretary's views were semb on to Wright Field by the
8
Chief of the Mabteriel Division as a reinforcement of its existing policy.
The peremnial problem—-when to pause in development and standardize
for quantity production--wns further agsravated, from the production
viewpoint, by demands for non-standard items arising out of corbat
experiences During 1940 and 1941 the United Kinxdom was the combat
"proving ground” for Air Corps sirplanes and weapons sold or lend-lessed

to Great Britain, as well as for Britein's own weapons, With American
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entry into the war aftevr 7 December 1841, this proving ground was extended
to the areas oubside the Zuropean theaters. The performance reports on
sirplenes, engines, propellers, bombardment accessories, armament, and
radio and radar by Air Corps and Britlish cobservers, bogether with parallsl
experimental activities going on meamwhile at the Wright Field labora-
tories and in the British developmental establishmentse~ell hed to be
translated in terms of improved equipment and installabions into the
stendardized production types coming off the assembly lines. The
¥oteriel Command®s snswer to this problem was to abandon the peacetine
formula of rewriting the standard specification for the airplane and
writing a change order inbo the contracts Instead, lasteminube modie
fications of production models were to be made not in the fipal assembly
. plents but at establishments called "modification centers,™ usually
located in the vicinity of assembly plents, The ides of modification
centers,which was developed late in 1941 and put into effect in March
1942, provided a compromise solubtion %o permit both development and
production to proceed unhampered, Of all the airplanes manufectured
during a typical nine-month period in 19843, for example, 36 per cent
woro "hand tallored" at those cemters, with finsl changes dictated by
particular theater commenders, by changing combet conditions, and by
advances resulting from research ang development.g

Along with standerdizing a parbicular airplane, it was also necessary
to standardize components and accessories among the various contractors
producing the same iteme The policy for achieving this wes known as
GFEm~overnment-tnrnished Equipment-~and covered items produced by

. prime and subcontratiors under AAF standard specifications (or under
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joint Army-lNavy specifications). As a phase of war mobilization poliey,
standardized GFE originated in May 1956, when the Chief of the Air Gorps
and the Assistant Secretary of War agreed that "all future Circular
Proposala _/_i-‘or aircraft procuremen;b_? ghould make these requirements _/_'for
standerdized 6337 msndatory and permit deviation therefrom only in
exceptional circumstances." The manufacturers favored the policy, it
was seid, in order to reduce the changes on production orders, while
the 8ir Corps favored it because "undoubtedly it will materially sinplify
procurement, sup,ly, and maintenance problems.™C Inm actual practice
during wartime, this GFE policy wes basic to mass production; but it was
occasionally threatened by production delayss Thus in ey 1942, when
shortages of GFE equipment were mepmcing the aircraft produetion program,
it, Gen, W. 5. Knudsen, then in the Under Seorebaryt!s office, and
General Arnold were inclined to be sympathetic o ™cut _[’Ein_g? down
materially on the BFE list Ef i'bem§7" and permitting the eaireraft
manufecturer to seek his own sources for accessories=-«CFE (Gonbractor-
Furnished Equipment); but the Chief of the Materiel Command expressed
suxiety over "problems of replacement and interchangeability which woulﬁ?
upset the service maintenance very badly if we permit Zﬁha contractoqé?
o « o to furnish non~standard items of equipment, whose parts cennob
be readily repla.c.ed,“l1 and the GFE policy prevailed as a general rule.
Closely related Vo standardization was the problem of simplifi-
cations In conbrast to the infancy pericd of military aviation in World
fiar 1, when only two or three models of militery airplanes were produced
in quantity in the United Stabes, there were almost 70 models in existence
12

in the Air Corps in September 1939, and 140 in December 1941, Even

ignoring Those resbricted models that were not tactically awailable,
R
'kt}l A ad bt ‘
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there were 74 standard and limited standard tactical end training types
at the time of the Pearl Harber a.t'back,ls and 3¢ of them were described
by General Arnold as Msuitable for combat,™ To reduce this mumber to
minimm wes the production engineeris dream, as well as the hope of the
Alr Service Gommands in the combat areas; and even from She point of view
of training and conbat operations, there were obvious advanteges te
standardizations. By Ocbober 1944 the number of "first line®™ combat

11

airplanes was reduced to 29, while the number of serviceable transports

~nd trainer eirplanes was as high as 91,15

undifferentinted as to first
and second line because most of them were in use even though no longer
in production,

On the related problem of complex equipment, boards were from time
%0 time appoinbted in the AAFT to survey the variety of air weapons and
accessories, For example, a Special Board on simplification was
organized at the Materiel Cenber on 11 Aupgust 1942, headed by Cols O. Re
Cooke His report was an attack chiefly on superfluous equipment and
Tgadgets™ that affected the f£light performances of the airplane itself,
such a3 formation lights (forbidden on conbat missions), altimeter
correction cards (®seldom used™), compliceted landing gear indicators
(instead of a single simple c’!.ev;ce), pyrotechnic signalling devices (a
"combat hazard"), various items of inmberior "trim" (which could be
Mimited"), and radic and radar equipment generally, which was particularly
criticized as consisting of "boo many kinds" rather than ™bare necessities™
and of items installed merely "because ﬁheﬂ mey be handy %o have along

sometime,” Bombers were over-equipped, the Board found, with items such

as permanent septic tenks, fittings for 100~pound bombs (in heavy benbers),
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and fittings for tow targets. Fighters shouwld also be simplified, it
was recommended, by removing most of the lights, the airplane data case,
the emergency brakes, the walks along the wings, and even the IFF radar;
and by reducing the number of fittings or "provisions," which were
Halways an inviiation for someone 1o add aomething to the airplane which
may not be absolutely necessary for its highest efficiency as a Fighter
and may, in fact, reduce its efficiency as a Fighter."l6

Shortly thereafier a policy on simplificabion was ilssued by the

17

Director of Military Requirements, and a Bomber Weight Reduetion Board
was appointed in 1AF Headquarters, with a directive to recomment elimim
nations of all non-essential equipment and furnishings from the B-26, the
B-25, the B-17, and the B-Eh.le Eventually the B-29 was alsc included,
to be analyzed for speed, range, and ceiling after being stripped of
everything, including all turrets and fire control except the tail
turret .19

The variely of accessories and the variety of tactical types of
aircraft represented not the production engincer's idesl but military
requirements, usually a result of ideas gained from experimental
engineering, service testing, and combat proving, all of which dictated
deviations from standard. Within the AAF the standardization of a new
or improved item of air equipment was the function in AAF Headguarters

20 which reiterated in June 1943 that no item of air

of AC/AS, OC4R,
materiel "will be accepted for standardization or purchase in production
guantitiest merely on the recommendation of some other MF organization

or comuand, such as the AAF Equipment Board, the Air Service Command, or

the Equipment Laboratory at Wright Field2t
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In the final analysis, the absence of lag in standardization was
due to the fact that the tactical, strategic, and logistical missions
of the air force andl its air weapons were not completely standardized,
because of the flexible nature of air operations in warfare and the
vuriety of tactical applications of aviation that were "gsported® during
the war. Furthermore, the theaters and areas of operations were anything
bub "stendardized." Finally, the enemy required anything out "standard"
treatment. Even without the existence of other air arms in the Allied
war effort, such as the Navy, the RAF, and the Fleeb Air Arm, each with
its own standards, there were a variety of air missions, variety of
terrain and climate, and variebty of enemy weapoms and tactics in global
warfare that were delimiting factors in the standardization of air
. Weapons .22 The problem was larger than materiel development, aeronautical
specifications, and industrial cooperation. To achieve maximum standards
ization required a combined synthesis of training, tactical doctrine, and

war planning.

doint Army - Navy Aireraft Types

If the varying tactical, strategic, and logistical missions of
the combat Air Forces were not and could not be entirely standardized
within the AP, the problem was further ageravated by the existence of a
Naval air arm, with its own missions, some of which (e.g., carrier-based
aviation) occasionally were quite different from the Army's but others
of which (such as patrol bombardrnent) overlapped or duplicated the AAF
mission. Ever since 1917 the frmy and Navy had been discussing=-and
disputing~-the differences in their air missionss +the Army-Navy agree-

RESTRICTED

R L

" THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

AHS-67, Chap. ITI RE"STR | CiEn 31

ment in October 1916 had attempted to dispose of the conbroversy by
defining Navy aviation as aircraft operating with the fleet, aireraft
operating from land Bases for Moverseas scouting,™ and aireraft for
defense of naval stations and nawal facilities located on land; and Army
aviation as aireraft operating with the tmobile Army" (air-ground support),
aircraft for the "fire control of coast defenses® and Tor the “spobting
of coast defense guns® (observation and liaison), and aircraft for "anti-
aircraft defense of /Ermy/ fortifications.n>> Bomber airplanes were not
even included, and in the 1920's and early 1930!'s ithe Navy first attempted
to deny bombers to the Army as a useless weapon and later, even after the
Pratt-Machirthur agreement of 193L, to appropriate land-based "patrol
bombers® s perh of its own avietbion mission.2h The controversy was
relatively dormant by the time of the outbreak of the European war in
1939, when airplane developument and procurement wag firmly fixed in two
independent materilel centers--Wrisht Field for the Air Corps and the
Naval usireraft Foetory (Fhiladelphia) for the Nsvy Buresu of Aeronsutics,
Some efforts were made to standsrdize aireraft itypes that were more
or less common to both alr armwe The Wer Plans Division of the Genersl
Staff in 1932, in a wemorandum on indnstrial pla-ning based om Air Gorps
information, recopnized that if stand:rd aireraft types suitable both
to the Army and Nsvy could be adowted, "tke problsm of allocation of war=
time production would be much sinpler than it is + present,® The

following analagous types in Army and Navy were apparent:25

Aroy Ngvy
Porsuid . VF Fighter
Borbardment VT Torpedo

VB Bombing
Attack None
Observation VO Observation

VS Seouting
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Army Ngvy
Chservestion VR Amphibian
Amphibigns V? Patrol
Transport VJ Utility
Prinary Tra ning Vi Training
Basic Training V0 Observation

Ho agreement resulied, however, before the European war. Shortly after
September 1939 the Air Corps, The Gensral Staff, and the Navy under=
100k by means of g new Joint Air Advisory Commiitee to "study and advise®
the Chief of Staff and the Chief of Waval Operations on varilous mutual
problemg=-aireruft tyres, interchangaeable eguipment, research, training,
installations, and employment and operations-=where duplication existed
or cooperation would be benefieia1.26 Standurdization of combat types,
while it was on the agend:, vas never taken un ag a speeisl topic by
the committee, In May 1940, howasver, the Air Corps independently made
an overture towards standardization by accepting the Navy's dive bouber
as satisfactory to the irmy and by halting its own development work on
that type.27 Subsequently, in Septerber 1940, another committes, the
army=Navy-British Joint Committee, took up specifically the problem of
both aircraft end eguipment staindardization between the services and
included as woll the British Purehasing Commission as the third dominant
customer for U,S,=produced military airplanes, In the joint schedules
of production set up by this new commititee (soon renamed the Joint Adre
eraft Committee), the Navy eventually accepted aud used a number of ALF
models, chiefly the PT-13, aT-6, and AT=7 tr.iners, iie C-47 and C-34
transports, and the B-25 and B-26 redium botbers2o The Navy, furthers

more, reversed its pre-war sttitude torard heavy bombers, and reguested
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(in February 1942) that a quantity of B-24 Liberators be allocated for uss
at lcebound North Atianiic snd North Pacific bases on naval nissions of
couvoy eseort, obg:rvation, scouting, and pstrolling; and promised that
existing joint agresments on enploymesnt would be i‘ollowed.29 Special
mnodifie.tions of theoge boumber, transport, and triiner types required by
the Navy were incorporated efter the planes left the asserbly plant, thus
preserving at least the basic production sdvantages of standardiZation.Bo

Aside from these few examples of joint use, Army-Novy stendardizetion
of aireraft models was far shori of any ultimate goals £s a maintenance
problem, for eXample, it was said by he Director of Base Services thetBl
Thile it misht be said th.t airplanes and airer- ft engines ctc. are
common o the irmy &ir Forees, Naval Aviation, Marine Aviation, and
and Coust Guard Aviation, this is true for the most part only in
that all these activities fly ané maintaln girplanes. Except for the

most common maintensnce parts, very few of the many thousands of
items of sp re parts, or even accessories, ars common or inler-

chanteable betwren the gsrvices,
Inter-pllied sireraft Typeg Procured by the A4F

Even before the outhreak of the European twar, Leitain had been the
dominant foreign customer of the am.rican airaraft industry. Her purghases
had been generally encouraged by ihe Air Corps as a device for keeping the
aireraft industry alive and for encouraging its expunsions 4s part of
that same objective, the Air Corps, through the Asronasutic:1 Board and
the Stete Department, released more and more of its restricted models of
airplanes and equipment for sale by its contractors directly to the
Eritish, as well as to other friendly neutrals and poteniial allies.

The British, however, wers looking not only for American commercial
and militery types, but also for fucilities for the vrodnetion of their
own coibat models=-pon~gtandard types of airplsnes as far as the 4ir Corgs
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was conCerueds wnen in Jupe 1938, for exarple, it wos learned th.t an
imexric n Firm (Store and lebster, Inc,) was provosing to orcanize a
production enginsering ujency for hendl.ng the produetion in the Tnited
States32 of components of Blenheim hovbers snd possible other British
and French comb_t iypes,the Leronzutical Board opnosed the plan because
it would lead to the"building fof aircreft/ to foreign standards of weights
and zeasures (metric), of no kelp to UsS.," as well as result in monopoly,
endsrger militery secrecy, and adversely affect the industry's deliveries
1o the Air Corps.33

The tbreat of foreign types to hir Corps stundards was bused on more
than sn objeetion to the metriec system, which wus a sysiem of gtandsrds
based on wicer international usere than A-ericun megswres snd which dn
any future globzl var right be nore worksble. B nld-1740, tke production
of pon~gtazndord types in the United Stutcs was becoming a trreat to an
iaterrated mobilization of industry., France had fallen, snd her contracts
in the United States kead been t:ken over by the British. The British in
turn lot additionyl con.ructs, bused lsrgely on the introduction of
severul of their own types inio Averiesn production, chiefly the foure
engine Zterling borber, the two~engine Beaufighter, and the single-engine
Tyrhoon pursuit airplane.34 hile the expanded nroduciion facilities were
welcored by the iir Corps, the production of non-standard tyres was
vigorously onposeds At an Lnglo-Americun econferences at Vright Field on
5 and 6 August 1940, the Lir Corps, as -ell as the other &merican repre-
sentatives from the Navy and the Natlonul Defense idvisory Cormisaion,
argued thut the introduetion of British types into imericen industry would
lead to Ysuch progrem confusion, « « dilution of engineering and

mansgcerial effort, and « o o increased ceneral burden on the indqustry" that
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both the avericun end British aircraft progrurs would be dalayed.35 As &
result of the conference, the British aireed %o ab.mcon any further idea
of mamtlgcturing their own sirpl.nes in this country,36 and the Air Corps
submitied & list of &Lrerioun types thet would Yeitber equal or exceed
[British militzry] requirerents," including the B2, which Mapsroximates
the Sterling in performance'; the long=runge, higher-greed P-38, in place
of the Beaufighter; and the P-47B, P-40D, or P-51, instead of tho '.Eyphoon.s7

Tae withdrawal of BEritish types from American wroduction and the offer
of Army types as a substitute led directly to the setiing up of administrative
nachinery for carrylng out the details of the agreement--decisicns as to
exsctly which t pes woulG be mutually acceptable and exactly what modifiw
cations on dreriean plares were necesssry for making them operationally
guiteble to the RaF, s0 thot all the services could "realize the + « »
notential deliveries" expected in their producticn agreement of 23 July
1940.38 The combined "Army-Navy-British Purchasing Commission Joipt Committes®
wag proposed by the Air Gorps on 13 sv ust 1940 sné orgonized on 13 September
by tke three purties concerned. Standardization work was gesigned to a
wain sutcomnittee, widich wot for the first tize on 9 October 1240, under
the cheirmanship of T, P, .richt of the Hationsl Defense #dvigory Cowmission,
with an 4ir Corps officor=-iaj, Ds Ge Lingle of the heronasutical Bogrgee
as Recorder.39

Tke Air Corps and the Generzl Staff reg.rded Lnglo=imeric.n standie
zation as a poliey for ingsuwring thut the War Departient would benefit by
the expanded rroduction resulting from Eritish orders. Standardization
would result not only in greater economy and efficiency throughout the

incustry, but would slco permit British contracts and British~committed
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. production faeilitiss to he taken over promptly "in case of British defest, "0
This vas the realistic polley of the Gar Departrent during the perilous
days of the Butile of Briigin in August and Sevterber 1940, A few months
later, in the cornfidential and publie discussions on the pending Lendw
Lease bill to pive more direct aid to Britain and other potential Allies,
Congress was assvred that by emrhasizing U.S.-British mniformity in the
production of weapons, “they could in an emergency be used by our own
forces,"41 as well as "corbine the best results of the experience of both
ourselves and the other nations."ﬁ Pursusnt to this poliey, the Defense
Aid wppropriations for implementing the Lend~Lease policy contained clauses
whereby the Viar Depariwent retsined production control and title to aire
eraft (or other weapons) produced with Defense Ald money, and the Pregident

. wvas authorized to withhold such weapons from foreign governments and re=
taln them for Americsn militery use Ywhenever in /fhig/ Jjudgment ., . . the
defense of the United States will be best served thereby ™3 Thus it was
posaible to "fresze® all aircraft and equinment alloc.tions on the day of
the Pearl Harbor attack, After Admericin entry into tte war, it was largely
because of the previocus standardization scre ments with the British that
Anmerican~produced aircraft could frasibly be placed in a comwen pool for
allocution by the Co bined Chiefs of Staff and the Mmitions Assignments
Board,.

In addition to existing production models satisfactory to both Lmerican
snd British eir forces, experimental mode. s and future development of air
weapons were alse involved in the agreements of Avgust end September 1940.

The &nglo-Areric.n conference gt WHright Field in August acknowledged the
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urrency of combining the lessons being learved from British combat experi=~
ence - ith the technicsl advences being made by American experimental
engireering, and of ironing out in advance any Anglo-Americen differences
of opinion on characteristice of new wespons, in order that "rore wmutuslly
satigsfactory sirplsnes [Eould bé? nade available to both countries in the
futore, ™4 T, P. Wright wrgcd, in the interest of orderly production
expension, that the standsrdization of such future medels be expedited by
giving to the British "blsnket approval' to visit the experimentul engi~
neering depyartments in any American plant (except with respect to those
planes or accessories that might be specifically excented) and to £ly or
be flovm in such serviee-developed aircraft for imspecting their charase~
teristics.45 Tra Chief of the Materiel Division promised, in gonnection
with a proposed inspection trin by the British to veorious West Coast
plants, to make technical data available at least on all production modsls,
and offered to gend along an Air Corps representative in order "to make
cortain thet there was po reticence on the part of the manufacturers in
discusging than&ardizatiq§7 issues.“46 The ingpection trin was made and
the British found it of "some value," especially in confirming among them
the need for using Awericsn rather then British types; but they complained
at the omission of experimental developments, "which are indispensable to
deciding whether the improved model will be acceptable.“47 The Air Gorps,
on its side, was ready to give the British permission to ingpeat planes,
nock=ups, specifications, drawings, rervorts, and other informgtion on
such development projects as pressure csbins, self-segling fuel tanks,
turbo-superchergers, bomb-rick installations, and power turrets. But

esoeclally with respeet to turrets, the Adir Corps asted for the releass
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by the British of corr:svonding data on their own Frazer~-Nash 'tmrrets;m
snd with resp.ct to bombgights, the Ravy w s not reary to release the
Norden sight, the trocurement of wiich it controlled. On 4 Septerber 1940
a general information-relesse poliny was transmitted to the Britlch by
the War Departzent, covering these excentions but otherwise including "all
deta and access to all mock-ups and physical artieles . « « reguired for
the Britishejverican mutual airplane nroduction program. w9 Among the
developmental projects soon tc be inspected was the ZB-29 long-range bomber,
the mock~up of which the British were invited to witness in November 1940.50
Iventually mock-ap incpection wus the stage in the development of
an advanced model or article of equipment at which the British mission
was generally called in for the purpose of Madvance stenderdization.? In
. March 19/1 General Arnold, by then Deputy Chief of Staff for Alr, stated
as War Depariment policy that British advice avd recommendstions should be
obtained "as early' in the developmental stage Vas this information esn
be obtained from them," and thst the "actual standardization® should occur
Rquring the mock-up stage vhen the mock-up of a particular type is availa-
ble.“sl Tn Aucust 1942 this procedure was formalized by being added 1o
the revised precept of the JiC Subcommitiee on S"casu::uileirdiz.e:.'l-.:i.cm.52
The exchang;a of technicul information between the Air Corps and the
British, whether on production or on experimentsl models, was beset by
other diffioulties. Insufficient British personrel was one of these problemS,
The British Purckasing Commission staried out in October 1940 with only
iwo men assigned to standerds cases, and the Materiel Diviasion, criticizing

the Wiremendous delay" resulting from the meager size of the British staff,

. asked first for 14 technical "‘kan,s3 and later (after the Iend-Lease Act
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was passed in March 19/1) Tor a total of 22 fritish engineers to be assigned
in Washington and st ripght Eield.54

Another problem was the channels for the flow of techniccl information,
not at all clear at the beginning., There was, for example, "a grsat deal
of delay® due 1o trensmittals going through the State Depsrtment, a nrocedure
that the Treasury representative on the JAG promised to renedy by a "short=
cut“;55 and after the State Department withdeew, the intelligence divisions
of buth the 4ir Corps and the General Staff did likewise, after establishing
proper gccountability in the "ateriel Division and the Joint Aireraft
Committee.56

On the side of the British renresentatives, there was also sove initial
confusion, Besgides thd British ™urchaging Commission's air technical
staff, which nrovided the auth~ritutive rerresentatives on the JAC
standardization subcoamitiee, thers appsered another mission in Washiangtone=
& general techniesl mission headed by Sir Hewry Tizard, which had 'no
love" for gnd "Litile cooparation! with the other mission and which was
working independently among &merican scientists and industrialists, including
the alreraft industry on the West Goast.57 The Materiel Division's concorn
was not only to preserve the channels set up through the Joint Aireraft
Committee, but also to insure that a M"eentralized record® of requests for
infornation was belng kept either by the British Publishing Commigsion or
the British Tmbassy in Washington, Yso that the Uniied States will be in
a vosition to demand like information from the British."58 This problen
was finally settled in fuvor of the Purchasing Comziseion, but even as
late as dusust 1941 the Meteriel Division comnlained to the British that

their resnonsibility for the naking of detstled stundurdization decigions
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was not clear. At 'right Field, it was asserited, the British bad three
separute sectlong--~one each for the RAF, the Mi.dstry of Aircraft Pro-
duction, and the Aiir Ministry--instsad of a single responsible liaison
office.59 In Jonuary 1942 A.F=-R°F teckrie:l lisison in the United States
was finelly established undsr a single jurisdiction, the British Air

Gommission.éo

Another problem affecting the chamnels for standardization was the
occassional tendency for decisicns to be made in England rather then in
the United States; this practice aross from visits to England by War
Depariment nolicy-meking officers and American factory representatives
with whom the Biritish wanted to deal directly. Thus, a decision on t{urrets
%.s made in London in May 1941 by Gensral Arnold and Assistant Secretary

. Robert &, Iovett, based on technical zssistance of certain Emerson Eleetric
engi;aers who were also in England at the time; and the Chief of the
Materiel Division commented on the incident as an exarpnle of diffienlties

61
that had becone wore and -ore chronic since August 1%940:

The British heep cailing for all scrts of technicians to o to England

but I yet don?t understwng why they don't send their technicians

to the United Stutes, o over the equipmnt vhich we are wanufgeturing

and 7a%e their changes here or refer thé matter to the Joint fair=

eraft/Comnittes for connlete standardization,

During the past ten months /since August 19497 there have been
namerous times when it has been praeticably impossible to get a
decision out of the English in cohmnection with standardization. I
believe this condition 1s volng to becows much worse if we endsgvor
to have sosebody in BEngland /such as Emergon Eleetrle eugineengi
trying to standardize equipment we are manufsetiring in the United
States,.

May I sgain enphasize the fact that we must not got out of
chammels on the stendardization phase. The English are exiremely
diffieult to deal with and we have managed to keep them in line for
the Joint Aircraft Committee, If other people begin to talk
standardization and the 'ateriel Division /represented on the JAQ?

. is neglected, we are going to be in a complete spin and get thoroughly
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in trovble within the next ten mouths.
Tn addition to special visits and ad hoe missions, thers were also
permansnt mlssions in England, including the military attaché's office
at the Auerican Embgssy and the air section of the Speeial Army Observers
Group.62 The latter, which was reorganized after Pearl Harbor as the
Air Technical Ssciion of the Bighth Air Force, ias concerned primarily
with inspeetion and observation of British produetion, development, and
corbat performance, and thus also figured in the problem of gtandardization,
chiefly with respect to enecouraging the British to undertake tparallel
standardization’ of British-menufactured air materiel that might be used
in the same theaters vwith the &mepricun Alr Fornes.63 In Augnst 1942,
after the Directorats of Milit.ry l_iequirements kad challenged the policy
of British marticipation in American standardization without reciproeal
privileges for the -AF in the United Kingdom,64 the JAC directed its
Subcomizittee on Standardization fo include in each standardization case
a rocommendation that similar items produced in the United Kingdom be
made Moperationally and dimensionally interchangeable with U.S.~standard
items.65 The Recorder (Col. D, G. Lingle) arrunged with the Ministry
of Aireraft Production and the Eighth Air Foree a procedure JoC standardi=-
zation cases would be taken up for consideratim by the former's standardi=
zation offices, and mock-up imspeciion of all British-developed sireraft
would be sttended by the Air Tochnical Seetion.

Arother problem, conc:rned also nith crabmels on ithe side of the Army
air Torees, was the coordinaticn of ALF militery reqrirements with inter-
411ied standardization policies. The ‘ateriel Division of the Air Garp967

and the Uar Plens Division of the General Staff originally represenied the

. SIRICTLD
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Army on the Joint Aireraft Committee, and the Chief of “he AAF presided
over the plerary commities, thus lusuring dbroad cousideration of AAF
needs and interestss After the reorgenization of Morch 1942 ALAF mllitary
requiremcents for aircraflt were mede the special responsibility of the
Director of Military Requirements (after 29 March 1943, the Requirements
Division of QC&R), and that office was also given membership on the JAC
Subcommittes on Standardiza.ticn,sa chiefly in order to insure that
eireraft stendards within the ALF (controlled by Requirements) coincided
with standardizeation between the AAF, the Navy, and the British (controlled
by the JAG).69 Mere membership did not always insure a coordinated
policy, however, and the directives sent to Wright Field incorporating
Requirements policies, on the one hand, and JAC policles, on the other,
led bo compleints by the Materiel Command that "freguent"™ conflicts were
occurring and thet Wright Field was ™irying to serve two masbers,"
cepeoially in cases where Hequirements ord:red special modifications
dictated by tectical situations and by requirements of the warious theater
cormma.nder:sﬂ.70 & solution, arrived at in Jaauvary 1943 by the JAC, was +to
direct that Requiremenbs clear all AAF-inspired changes through the JAC,
88 the ultimate authority on standardization, headed by the AAF Commanding
General himself .71

Within the framework of such difficulties as clearing the release
of technical information and working wibth insufficient Bribtish persomnel,
the Materiel Division srranged with the Wavy, the British, and the National
Defense Advisory Comnission in October 1940 to consider airplune types
accoptable to the British and eguipment and accessories usable with them,

o

)
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Bombs, bombing accessories, engines, armament, and radio equipment were

the big problsems, high on the priority list; but there were about 20

obher items on the standardization subcomwitbee!s agends and priority 1list,
a8 approved by the JAC on 9 October 1940.72 Evenbually teclnical comuittees
and subcommittecs wers organized by the main subcommittee for handling

the following problems :73

Alrcraft Ordnance and Armament
Bombs, Torpedoes, Mines, and Uhemicals
Bomb Suspension
Pyrotechmics
Bombsizhts
Gun Sights and Gun Cameras
Turrets and Gun Mounbs
Airoraft Guns, Ammunition, and Armoy Plate
Raockets
Fhotographic Equipment
Electrical Eguipment
Conpartment Heaters

. Iostruments and Wavigabtion Equipment
Inssrurent Panels
Oxygen
Helmsts
Fighter Strength Regquirements
Parschutes

Petroleum Products

Power FPlants

Sea Rescue Dquipnent

Seats and Beolts

Self-Sealing Tanks and Hose

Windshields

Radio~Radar Installations

Training Alrcraft

Canouflage

First Ald Zits

Fire Extinguisher Systems

Adlr Cargo and Transport Airplanes

Airport Lighting Equipment

Recopnition Devices

Nawing of Aircraft

Aircraf't Test Procedurs
Armament Test Pracedure
Carbon Monoxide Deteetion and Controel
Manual-imergency Operation of 003 System

. Structural Vibration Survey

Vecuumn, Hydraulic, and Pneummtic Systems
Waber Tightness of Cockpit and Inclosures
Methods of Reducing Performence Data
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¥ouny of the cases handled by these Army-Havy-British subcommittees were
primarily Army-Navy problems, in which the British frequenbly had less a
fixed tochnical nobion of their own than o desire for unanimity between
the Army end the Navy, In fact, in retrospect, it might be said that, if
the Army and Havy had been able ‘to agree more comprehensively before
Ocbober 1940, sither through the Aeronautical Board or through other
channels, there z}iight heve been no need for an combined Ammy-Navy-British
standardization committee, such as that set up under the JAC.M In
rocognition of the Army-Yevy phases of these inter-Allied problems, the
Aeromautical Board!s Norking Commitbes was usually represented on the JAC
technieal subcommitteses, especially where a case involved an item of
equipment that required 2 published specifica-tion.75 In other words,
specifications growing out of Army-Navy-British cases were issued simply
as jolot ANA specifications, through the regular WCAB procedurss. Con=
versely, no "ANB"™ specifications were ever issued, This situation was
recognized in April 1944, when the JAC standardization chairman, T. P,
Wright, in an appraisal of the work of his subcomn ttee, recommended

that standardization of AAF- and Buller-procured equipment be reburned

to the Aeronnutical Board, with the British sitbing in as consultants
when their interests were involvad; he further proposed that the JAC
concern itself chiefly with standardizing "“expendable™ air items, that is,
orduance munitions primerily proeured outside the AAF (and the Buder)

by the Army and Navy Ordnance Depertments and by the Chemical Merfare
Service, agencies over which the joint Aeronautical Beard had no control.7

These proposals were more Than a recommendation. They stated a trend
- -‘—‘-u\ e T
ué@v"l“\lcltu
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already evident in 1944 in the fact tlet the Alrcraft Ordmance and
Armoment Technicel Commitbtee was the most prominent acbivity in JAC
standardizatlion,

The extent of Amy-British and Army-Navy-British standardization
achieved during the years 1940-1944, if messured in numbers of entire
airplares, was very limited, Before Pearl Harbor "only in a few cases
_/_1—1&27 the standardization of complete aircraft reached the point where
one production line for any particular model could be established®; the
lack of standardization was due (according to the Air Corps) to different
operatiopal requirements, different methods of employment, British
Munwillingness o compromise,” and especially "bhe bonbsight guestion,™
on which the Navy remained firm in opposing relsasze to the British.w

. Of the airplanes standardized, the B-24D and the P-40D were promptly
accepted by the British in lieu of Lhelr comparable types, the LBE=30
Liberator and the Hawk 87A; bubt even in these cases there were details
that remeined uvnstandardized., Bebween the two Liberators, there were

originally 65 differemces; about two-thirds of these differences wers

removed by November 1940-78

Of the agreements, some of them represented
Air Corps preferences, such as the Hamilbton-Standard propeller, a .50-
caliber nose gun (instemd of the British ,303 gun), six crew positions
(instead of seven), batteries, pilot compess, and locatiun of navigatorts
station; others represenbed British preferences, such as high=pressure
oxygen systems and some of the radio and radar equipment. Other differences

remained unresolved, such as bombsights, turrets, and automatic pilots;

not until after Pearl Harbor were these variations removed. In the case
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of the two Hawks, the Air Corps reported them as "completely standard™
as far a8 the production 1line was concerned; 7 but the engines in them
differed (the American V-171CF and the British Rolls Royce, respecbively)
so that the standard airplane contained duplicate fittings for inmter-
changeable ipstallations of the engine .80 There were about 22 additional
models (bombers, fighters, tryansporbts, and trainers) on which standardi-
zation agreemsnts were rea.ched,81 and wiils each of them could then be
produced on a single assembly line, all of them conbained some alternative
or duplicate fittings and obther "provisions™ for the later installation
of non-standard equipment that differed between the services. Although
8implifying production, such duplicete fittings also tended to result
in an "eirplane /Fhat/ is heavier, more expensive, and /wWith/ its
performence somewhab re*.ch;u:ec’l.“82

In actual practice not all standardized types were used by all
services--Army, Navy, and British. In September 1942, 27 AAF airplane
models were listed by the JAC as those ™in which more tlan one Service
has s substantial :i.n't:tfsrcas;'t;,"85 and in the revissd 1943 production

program of February 1943 the list was reduced %o 21 (for the British,

Navy, end AAF), of which the follow ng 12 were planned for the Br:‘ui';:i.h:84

AAT British

B=24: BAY Liberstor
B=2b HAY Mitehell
B34 RAF Venture
A-30 BAT' Boston
A=30 L.F Baltimore
A~Bh RAF Vengeance
Pe20 RAF Kittyhawk
P~51 RAF Mustang
C~81 RAF Pu24

AT =6 PAF Harvard
AT =19 EAF Relient
Pr=-26 RAF Cornell
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Host of the agrecments were consummsted during 1940 and 1941, before
Pgarl Harbor .85

In actual practice, not all variations from stendard came before
the dJdoint Adireraft Commities, First of all, among the various modifi-
cations, there wore "minor varistions™ bebtween Air Corps models and
Defense Aid models that were based on requests made by the British. Such
losser changes did not clear through the JAC, whose inberest was gradually
concentrated on changes that might cause “significant delay in deliveries
or significant variation in the contractor's engineering or shop work
loe.d";ss but the JAC did insist thet proposed chenges, however mwinor,
be agreed on informally by Army, Navy, and British representatives ab
Wright Field before being discussed with the particular manufacturer
involved..sv As to changes proposed by the Alr Corps resulbting from
experimental development (or, after Pearl Harbor, from requirements of
theater commenders), the British found themselves unable to sttend Mall
and every canference,” particularly because of their smell technical
staff in the United Statess They were to be informed, however, by
the AAF of "any mock-up or other relevant inspection on eircraft types

in which . o o the British may at some time become in'berested."as

What=
ever changes were to be incorporated in the production line, whether of
British or Air Corps origin, two coples of each change order or engineering
order89 were to be supplied via the JAG to the British and to the Navy,
Specifications were not to be rewritten to include every such change,

not only because the Wright Field specification-writing section would be

"overtexed" by such frequent changes, bubt especislly because "by the time

such a revised specification is written incorporating the standardization
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changes, new changes and addends would have 4o be added which would
complicate the use of the specification as much as before.“go

The AAF, the Navy, and the British dominsted standardization, just
as they dominated the allocations of U,S.-produced aireraft, But both
before and after the lend-Lease Act of March 1941, there were other
foreign air forces besides the British who were customers for American
production and who hed an interest in Army-Nevy-British standards, The
Eritish Dominions, Chira, tho varicus fmericen Republics, and (after
July 1£41) the Union of Soviet Socialist Republics all received substantial
numbers of Americen plames and equipment, By an early ruling of the Joint
Aircraft Committes in February 1941 none of these countries was to be
represented in the Committee's deliberations. At the same time the JAC

. agreed that such "other foreign nations _/_ﬁesides the Britis}g should be

encouraged to procure standerdized e.rbicles."gl Pursvant to this policy,
most of the planes allocated bo the other Allies were Army-Navy~British
typese But, like the British, each country occasionally reguired special
changes subsequent to the finel assenbly of the plane, These alterations
were handled at the 24F modification centers. Thus » B-25E!'s and C-47A's
for China were modified at Omahe and Long Beach; P-36G's for Peru, at
Memphis; snd B-25Dts, A-20G's, P=-39's, and C=47A's for the U.S.8.R, at
Ransas City, Daggett (Calif.), Niagars Falls, and Oklahome C:‘Lty.ga

Barly in 1944 aeronautical stendardization between the AsF and Latin
American air forces was beginning to assure a greater importence, as post=
wer plans for the air defense of the Western Hemisphere began to take
shapes In a Plans study (in April 1944) for building up air power in

. Latin Americe, "interchangesbility™ was the themes bactical units inber
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changeable throughout the western Lemisphere; umiformity in training

s.ondards, operationsal conbrol, and tactical and sbtrategic doctrine; and

93
interchangeabls meteriel, A8F ~ztandard eirplanss end equipment were to

be the basic factor in this postwar sysbem of hemisphere defense,
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SUMYARY AWD CONCLUSIONS

Standard materials and parts were a prerequisite for the speedy
mobilization of the aircraft and auvbomotive industries after 1932, as
well as for efficient maintensnce in the field, AAF specifications
governed meny meberials, and were prepered at Wright Field and published
by its Specifications Unit, Others were joint Army-Navy standards,
prepared either at iright Field or the Naval Aircraft Fackory ab
Thiladelphia and coordinated and published by the Aercmautical Boardts
Working Committee., A few were Army-wide or Federal-wide standards
applicable to non~seronauticel uses as well, Still others were standards
prepared by industry committees such as those under the Aeronautical
Chember of Commerce of Americe, or by & perticular company's "stendards
department™; some of these were accepted by the AAF if no goveroment
issued specificetions existed. Thisz system of standard specifications
had a long history, first involving agreement within the AAF on meterials
suitable for the construction of military aireraft and equipment; next,
requiring agreement with the Navy air earm on items suitable for use in
cammon procurement; further, achieving enforcement and compliance by
both services and industry when a joint standard was involved; and
finally, revising them to incorporate new developmentel prograss or to
meet new requirements submitted by the combat air forces and other
tactical alr organlzetions. Govermment specificatbions already existed,
of course, for many aeronautical meterials when the Burcpean war began

in 1989. Of the total of 836 pertinent speecifications in forece in

. 50
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Septenmber 1938, 136 (21 per cent) were AAF and 24 ( 4 per cent) were
AWA, with the other 75 per cent heing general Army and general f ederal
specifications, Afber five years of war production, by November 1944,
AAT specificabions had increased by 60, and ANA specifications by 220,
both representing a shift ewey from general Army and federal standards
to those more particularly adepted %o asromasutical production.

By 1943 aercmsutical equipment, including finighed components for
aircraft installation, ineluded almost 350 types jointly acceptable to
the Army and Navy air arms, including especially 109 itens of armament,
88 instruments and instrument components, and 66 items of landing
gea.r.l Wehile impressive, these 350 AN items were outweighed by perhaps
750 other items,z governed by the AAF!s ain specifications, representing
meteriel peculiar to the AAF or items on which agreement with the Navy
was not achieveds A4s far as complete airplanes was concerned, the
AAF's own stendardized airplanes included 36 models "suiteble for combat"
at the time of the Pearl Harbor attack in December 1941, This number
was reduced to 29 models by October 1644, Only a few of these AAF models
were accepted by the Navy for joint procurement; among these were the
B-24 and (for a +time) the B-25 and the B~26. However, with respect to
non-ccrhet types, a few AAF trairers and several transports and ubility
airplanes were joinbtly s-ba.ndardized.s Even in these limited cases,
however, modifications for the Navy were necessary after the airplane
left the final assewbly line,

Standardization with the British, on the obher hand, was perhaps
more successful, first in comncction with their early purchases of

Americen military aircraft end (after the Lend-lLease Act of March 1941)
in the A4F=-controlled production of Defense Aid aircraft destined for
BLQT *M{'rt tD .
"‘H!ﬂbi hlu
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allocation to them., Early Air Corps-~BEritish Purchasing Commission agreements,
negotiated through the Joint Aircraft Comri.bee, cov red the B-24 and
The LB=30 Liberator and the P=4(0D and the Hawk S7A; and eventually most
of the dozer or more AAF mecdels produced for the RAF came from common,
assenbly lines, while modificetion cenbers handled the peculiar instel-
lations, fittings, and other changes required by the British to adapt
the planes to tactical operations with British-produced and designed
aireraft. Concurrently, meny items of equipment were individually
standardized by the AAF and the British, or by the AAF, the Navy, and
the British, including especially about 200 separate items of bombs,
fuses, bomb-carrying gear, pyrotechnics, aircraft guas and amrunition,
armor plate, snd other airereft ordnance and ea.rma.menm4 Furthernore,
the British representatives on the Joint Aircraft Commitbeo!s bechnical
subcommittees were invited to witness mock-up inspections of develop=
mental items of air meteriel in order Yo assist in the "advance standardi-
zation™ of items likely to be ulbimatbely allocabed to the Britlish from
American pra:nlucl:.icar.t.5 This privilege led increasingly to AAF demands
for reciprocal standardizetion within the United Kingdom, including
reciprocal privileges for American air obscrvers to attend mock-up
inspecbions of Bribish developmental items, As the end of the European
phase of the war became predicté.ble ir 1944 and developmental interests
tended to shift to the Asiatic and Pacific theaters and as reciprocal
standardization by the British lapgged, the AAF in the surmer of 1944
revived its earlier propesals to abolish the Army~Navy-Dritish standardi
zation funcbions of the Joint Aircraft Commitbtes and to restore standards

work to the joint Army-Navy level, under the Aeronaubical Board,

y s\\_i I_}] e WS
et VI F {193
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While bhe standardization of air meteriel between bthe AAF and the
BAF did nobt roach an opblmue, it at least compared favorably--or equally
unfaverably--with the record of standardization between the AAF and the
Navy Bureau of Aercnautics., What differences remained were, more often
than not, based on well-considered variations in development and design,
in commerical preferences (and vested interests), in training methods,
in operational doctrines, and in provincial customs and usages. Somes
tires “cusboms and usages" becane annoyiagly fanciful, Thus, in ope
JAC meebing, an AAF officer propcsed bhat "pomenclature” of air equipment
also be made uniform; "Thatl's fine,™ an RAF officer replied, MI'm sure
we'lre all in favor of simplifying nomenclature." If this was the ultimete
in nonestandnrdization, certainly there wes in the record & more hopeful

. side as well==the fact thet the AAF and the RAF had been consulbing

oever sinece 1940 and had agreed on & scors or more of airplane types and
several hundred types of equipment and accessories that could be procured

for comnon use.
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GLOSBARY

AAG Lir Adjubant Gsoeral, AAF, custedinn of AAY central files
AB Aeronmaubical Board
AC/AC Ascistont Chief of the Air Corps
AN Army-Navy
ANA Army-Havy Aeronautical (standards)
ANEH Army-Navy-British
He Arpy-Navy-0lvil

AR Army Regulations
AS/W Assistant Secrebary of War
ATSC Air Technical Service Jommend
BAC British Air Commission
BFC British Purchasing Commission
Bufer Navy Bursau of Asronaubics
C/AC Chief of vhe Air Corps
C/AS Chief of the Air Staff
CFe Contracior-Furaished Equipment
CTI Clussified Technical Instruobtions

. DC/4s Deputy Chief of the Air Staff
LCH Government-Turnished Equipment
JAC Joint Alrcralt Commitbee
MO Iateriel Command
iD Yeterisl Division, OCAC
118D AC/AS Hateriel, Vaintenance, and Distribubion
J§ AG/AS Baterlel and Services
NACA Fational Advisory Committee for Aeromautics
AR Naval Airecrait Facbory
HABC Tational Alreraflt Standards Commibbee
WDAC Advigory Commission to the Couneil of Hatiosnmal Defense
0CAC Office of the Chief of the Air Corps
OC&R AC/AS Operations, Commitments, and Heguirements
OFL Cffice of Production Nanagement
mwye Permanent Working Commitbee, feronautical Board
SAB Socloty of Aubomotive Znginesrs
3C8 Subcommittee on Standardization, Joint Aircraft Committiee
S/% Sacrabtary of Wer

. T/BA Teble of Basic Allowances
T/0 Table of Orgenization
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. Us/w Under Secrotary of War

WCAB Working Committee, Aeronautical Dourd

e Wright Field

WEB War Production Board
®
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1, American Standards Associsticn, Industrial Standsrdizetion and Commercial

Standards Monkhly, VITI-X (1937-1839), passim,

These agencies are all described, as of 1941, by Robert A. Martino,
Standardization Activities of Nationmal Technical and Trade Organizations
(Weshington, 1941) and by C. J. dudkins, Lrede and froiessional
Assocliations of the United States (Weshingtonm, 1941),

Industrial Standardizstion, X (Junc, 1939), 151,

Ipdustrial Standardization, XII (Oct,., 1541), 260,

Stat ment by C.Be Mack, Director of Procurement, Ire-dury Depba,
ibid., XIV (Dcc. 1€43) 341345,

460, Index . . . of Specifications, Jan. 1942 ed., especially pp.
247-268, 2T1-272,

The Index to the Army Regulabions (AR 1-5, 1 Jan. 1943 ed., pp. 471-474,
527=-528) lists some of the varieties of standards, but in a sense
the entire body of ARs constibubte militery siandardization,

Aireraft production was controlled in 1917 by the Aeronautical
Division (after 1 Oct, 1917, the Air Division) of the Signal Corps,
and after the reorganmization of 24 April 1918 by the Bureau of Alire
craft Production of the Air Service, WNatiocpal ‘rchives, Hanubook of
Federal Lorld War Agencies and Their Records, 1917-1921, pp. 12, 14.

Vemo for 8§/l by Board of Army and Navy officers relative developments
aeronautical service, 12 March 1917, in AAG 334,7.

Renamed the Aeronsutical Eoard, 29 Dec, 1919 Sec memo for ¥aj.
Fo. Poe Labm from Capte Ae Jo Clayton, Sec., AB, 21 Jan, 1920, on history
of the Board, in AAG 334.7,

WD GO 4, 28 Jan. 1920, sec. VII; reissued 17 June 1824; both in
AG 580,1,

Amaual report of the AB, in ltr. Capbt. D. 3. Seaton, Sec., to the
Manufacturers Aircraft Associntion, 19 Oct. 1921, in AAG 354.7,.

Memo for Maj. Te He Bane from Maj. Henry W, Barns, 22 May 1922, in
AAG 334.8.

56
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4. DMomo for Eear Adme A, A, Moffett, Chief, Buder, from Muson X,
Patrick, C/AS, 22 May 19233 and reply by Moffett, 26 Moy 1923; bobh
in A, J. Lyon file on "Standardization _5932-195_67 »" in WCAB files
(Bcreinafter cited as "Lyon file®).

154 Lyon files
164 Memo for Chief, Bufer, frem C/AC, 11 Feb, 1936 (Lyon file),

174 Memo for Maj. Jopes from Capbe Le Te Miller, 19 Dec. 1934, in AAG
58447

18« Memo for Sece Aeroe Board from VCAB, 27 Jar. 1937, in AAG 354.7.
Among the Army mewbers of the board were ¥pj. Leslie MacDill (about
1928), ¥aj. Clinton W. Howard (192933), Capte A. ¢. Lyon (1934), and
#j. 0. Py Beaols (1934). See memo, 4 Jan. 1929, in AAG 210,69 memo
for Buder from C/AC, 4 Jen. 1934, in AAG 201; and memo for Maje
Jones from Capte L. Ts Miller, 19 Dec, 1934, in AAG 334,7.

194 Yemos for Brig, Gen. W. E, Gillmore, Chief, Materiel Div. from Maj,
L. . MeIntosh, 27 Jan. 1927, in AAG 400.1,

20+ Lingle and Seitz, "Standardization: The Record So Far," SAE Jourmal,
IXVI (Nov,. 1942), 2. -
o

"Army and Navy Aoropautical Standardizetion Aprecment,® AN-9140, ce.
1925; AN 9140-A, 5 Mey 19%0; AN £140-B, 24 May 1932, Copy of 1982
agreement, incorporating procedures, is in Lyon file,

22, Lyon file,
23+ “emo by BuAer, no author, ca, 18 Dec. 1936 (in Lyon file).

24« Memo for Chief, Bufer, from W, . Webster, lenager, Naval Airerafi
Factory, 27 Oct, 1936 (in Lyon file), This memo membions 47 itens
of Air Corps-Navy correspondance, 1932-36, leading to the "curremb
crisis" in AN standards.

%

Chapter II
le lemo for Plans Section by Arnold, 17 Dec. 1936, in AAG 400.1142,

2¢ Lyon file combeins copies of various drafts of plans, Oct.-Dac, 1936;
sce also Buller to C/A.G, 7 Nove 1936, in AAG 354,73 AB ltr, 501 (case 75),
1 Febe 1937, in WCAB files. Army members of the Lorking Committee of
the AB were Lt. Col. H. W. Flickinger; Maj. D. G. Lingle, appoimted
about July 1939,and Meje 6. R. Gaillard, appointed 7 Apr. 1943, WCAB
fileﬂ‘
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14.

Blevating standardizetion up to the AB gave the problem sufficient
additional prestige. At the same time, however, two other joint
boards were also given certein nominel conbrol over standsrds.
Standerds afiecting "plans relative to the national defense™ were

to be roferred by the AB to the Joint Board for fimel approval, while
2ll standerds had to kave the "final authenticaticn®™ of the ANMB,
leither of them in sotual prectice exercized any real review or policy
function as to standards, and in 1943 the ANMB withdrew entirely,
Meanwhile, the AB in July 1959 wes ralsed in rank directly under the
Comnander in Chief, and wkile the WCAB has never invoked White House
support for standardization, the President's military order of &
July 1939 is occasionally mentioned in its publicity to the services
and to industry. (Lyon's plan, "Standardization of Aeronautical
Equipment,™ 24 draft, ca. Dec. 1936, in Lyon file).

Hemos for AG fxom AC/AG, 17 Auge 1937, and for ¢/s from G=l, 1 Sepbe
1957, in AG 334433 and memo for C/AC from Lt, Col, H., W. Flicikinger,
PiCAB, 23 Nov, 1937, in AAG 334.7.

Memo for G/AS from Brig. Gen. William E. Ball, DG/AS, 26 May 1944,
in AAG 334,

MD 0.M, 254, 23 Apr. 1958, "Orpganization and Yunctions of A-N
Aeronmsuticel Specificetion Unit," in WF file 354.8. This dual control
we.s confirmed in AAF Mewo 20«15, 9 Dec, 1943,

Memo for CG MC, from Brig. Gen. B. W, Chidlaw, Chief, %D,
MD, 15 fpr. 1943 in WP file 334.8.

D. G Lingle and Ge &, Seibz, "¢ « o The Record So Far,™ p. 4.
¥D 0.M. 254, 23 Apr. 1938, and related RéRs, in WF file 334.8.
Ibid.

ASF memo 20-19, ™. . o Aeroneutical Board,™ § Dec, 1943, and related
RéRg, in AAG 300.6.

R&R, WCAB to Chief, IIRD Alir Services Dive, 29 Jun, 1944, in AAG
322; statement by Maj. J. M. Miller, WCAB, 3 Nov. 1944,

R&R, TCAB to Cudef, M &D Air Service Div,, 29 Jan. 1944, in AAG
322 AAF Units.

Incr-ased production, furthermcre, mwas only one benefit that could
be anticipated from standerdizations Wright predicted thet standards
would also facilitate engineering and testing, improve mmintenance,
and increase reliability and ease of operation. (Aviatlon, XXV
/Dec, 19407 67.) -
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16. Ibid., pp. 66-67, 146,
17. Lingle and Seitz, ™ . . . The Record so Far,”™ p. 11.
18. Ibida, pps 11-12.

19. Mn. of SAD mbg., 17 Apr. 1940, in A. d, Lyon project bo:k No, 21,
"SAK Standardization."

20. BSAB bullebin (press release), 21 July 1940; T, P, Wright, NDAC, o
Brig. Gen. Geoorge H. Brebt, Chief, MD, 7 Aug. 1940; reply by Brett,
13 Aug. 194203 and SAB brochure on ™. « « Cooperation,™ 27 May 1940;
all in AAG 080

21, For example, Dr., George L. Lewis of the NACA, in effest part of the
Air Corps organization; J. B. Johnson, Chief of the Materials
Iaberatory; and Opie Chenoweth, Power Plant Laboratory, (inter=
office memo for Chief, MD, from Chief, Experimental Eng. Sect., W,
12 July 1940, in AAG 080},

22, Air Corps Bulletin no. 40-A, 10 Sept. 1941, listing all Aeromautical
Veterial Specifications of non-Govermmemt origing revised as Bulletin
nos 403, 28 Sepb. 1943; superseded by ANA Bulletin no. 147,
17 S.pts 1943 (copy of latter in AFIHI), Commerical AMS standards,
. while they were recognized by the Army and Navy as indicated above,
were definltely relegated mear the bobtom of the list of preferred
standards. The categories of preferred standards were established
in the following "order of precedence™ for the AAF: ANA; Federal;
AT ; US. Army; Navy; Nevy Aeromauticals Naval Airoraft Factory; AMS;
individual company specifieations and standards ANA Bulletin no,
143, 18 Mar, 1943 (copy in AFIHIL),

23+ Lingle and Seitz, ™ . . . The Record So Far," p. 12. These associafhions
are described in grember detail in Nartino, Stendardizetion Aotivities
o of Natiomal Technical and Trade Orgenizations ( 1941,

24, Nemo for §/W from S/Comzr.erce, 31 May 1939, and memo for WF from Maj.
M. ®,. Gross, D, 19 Nov. 1940, in A4G 354.8; Industrial Stendardization,
XIV {Docs 1943), 345. The Air Corps had one of Ghe Two Army
representatives on the Screw Thread Commitise.

25, Memo for W¥ from Maj. M. E, Gross, MD, 24 Apr, 1941, in AAG 334.8,

26, Handbooks H=25 and H~-28 on "Screw-Thread Standards for Federal
Service," issued thru the National Bur. Standards, snd referred to
and excerpted in Army-Navy Specification AN-GGG-S-126 on "Screw
Thrends: Standard, Aireraft,” 30 Jan. 1943 (copy of latter in
AFIHI).

. 27, Eeadsd by Carleton E. Stryker, who had headed SAE sireraft standards

work, Industrial Standardieation, XII (Apr. 1941), 85-87; memo for
Brig. Gen. O. P, Fchols, Chief, ID, from Stryker, 21 Fob, 1941, in
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284 MNemo for Stryker from Echols, 26 Feb, 1941, in AAG 334.7.

20. The jurisdicbions of the various industrial committees for sircrafi
standerds allocated by the WPB (successor to OFM), are listed by
Lingle and Seitz, pp., 11«12, as of Nov, 1942,

50es OCAC Digest of Folicy No. 186, 2 July 1938, apd related correspondence,
in AAG 400.1141l.

3lsa On its face, this policy ol discouraging civil use of military
standards seems in retrospect to have been overly caubtious and uoe
necessary if not undesireble, from the viewpolnt of promoting wider
use of Army standards, The rcason for it, as stated by the C/AC
when the policy was being formulated, was to "eliminate the cinstant
demand by manufacturers for additional copies of Government-cwned
specificaclions, abt the same time not plecing restrictions on the
industry in the use of the technical requirements of Specifications
upon which no restricbed measures have been placed.® (Memo for
all Divisions by C/AC /sgd. Lt. Col. 1. F. Davis, Exec./, 29 June
1938 in AAG 400.1141,)

824 Precept of the commitites, approved Sept. 1941, and related correspondence,
in AG 334.8; and AF News Lebter (Feb, 1942), p. 36, Design criteria
are also discussed in anobhor LAF historical study, "™ateriel Research
and Development Programs and Policies,"

33+ UMemo for Lt. Cols O. P, Echols from Maj. A. J, Lyon, 1 Oct. 1938,
in Lyon File; ANMB Orgn. Order mos. 2 and 6, 8 Mar, 1942, in AG
584,

%4+ Desoribed in Indusbtrial Standardizstion, X, (Aug. 1939), 211-214.

35. Statement by Maj. J. M. Miller, 3 Nov. 1944,

364 Memo for Ppesifications Branch, WF, from ™D, 8 Dec. 1941, in AAG
33447+ Sec also AR 850-25, Chap, 2, par. 31 172, 10 Oct. 1039,
and AR 850~25, par. 32, %0 June 1943, The ASF-Navy "Joint ATy -
Navy Committee on Specificavions,™ handling so-called "JAN"
specifications,was not established until Dec, 1942, five years after
the WCAB and two years after the JAC were established for joint
aeronautical specifications., Some of the JANS on certain common basie
materials wore being considered for adoption by the AAF and Navy in
Oct. 1944, but were to be issuwed to the irdustry as MANA" rather than
as "JAN" documents, in crder not to confuse the menufacturer with
cross references to still another category of specifications. Ses
Joint SQS-Navy directive, 22 Dec. 1842, in AGO file SP 400,114 meno
for AAF 10 and S08 orocurement branches from 508 Standards and
Specifications Sect., 9 Feb, 19043, in WF file 354.8; V&S MD, diary,
5 Octb. 1944,
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Air Vorps Bulletin No. 23, 10 Sept. 1639 (copy in MiS Standetds
end Specifieaiions Sect.). About 25 additiomal ANA specifications
were published or near publication governing enpine parts, fuels
and oils, hydromatic propellerss (llemo for S/W from C/AC, 23
Feb, 1920, in AAG 334.7,.)

Air Corps Bnlletin Ho, 23, 10 Sept. 1839,

¥, "Notes on the aircreft situtation for the calendar year 1240,"
p. 9, in AAG 45241,

Lingle end Seitz, " . . . The Record So Far," p. J.

ligro for CG AAF from Lt. Cols ¢, ¥, Gaillard, 4rmy member, WCAR,

15 Dec., 1943, in AAG 334,

These publicabions, concisbing of AN Aero. Specificetiovs, AN

"part” Drawings, ANA "design" drewings, ANA Bullebtins, and AWA Indexes,
are described in Lingle and Seitz, " . . . The Pecord So Far," pp.
6~11, and in AAF Meme 20-12, 9 Dec, 1943, The procedurc end editorial
policy governing the preparstion of these documents is described

in the %CAB mapual, "Aeromautical Board Outline of Procedure for
Preparation and Iasue of Army-lavy Aercnautical Specifications,”

first issued in Sept. 1959, prepared by Lt. &, M. Blamphin; a

revised panual by Lt. Felix Smith is now (Nov, 1544) in preparstion.

Lingle end Seitz, " + . » The Record So Far,"™ p. 4.
Ivig 4y Pa Da
Ibide, De 8a

That is, the %rmy and Navy members of the Poard, includ.ng General
Arnold; Gen, Oliver P, Echols (AC/AS }%8S), and a member of the
Opns. Div, of the General Staff-.as distinet from the member of the
working Comnitioo,

ALF Nemo 20-11, 9 Dec. 1943, ond related corrospondence, in AAG 300.6.

Leno for €&, MC, from C/AS, 28 Oct, 1942, in AAG 400,1142; copy also
in AAG 400,114,

0C¢E lequirements Viv, which was charged with receiving and eveluating
theater needs, was concerned primarily with sbtandardization of finimhed
articles of materiel rather than wsterizls and parts, but if parbs
were involved, that Div. did nobt necessarily refrain from scting

on proposed deviations. Thus, in June 1943 it ordered a deviation
from & parechute standard (requested by the 8th AF) involving changes
ip packeopening elastlc and barness fasteners and snaps, It
subsequently defended its action, denmied any "violation™ of an Army=
Nevy apgreement, and invoked the "obligabions of the AAF Headquarbers
%o the copbat units in Theaters of Operations.® (ReéRs, OC&GR to 18%D,

9 dJure and 24 Sepbe 1943, and RER, WCAB to QC&R, 22 Sept. 1943, all
ir WOAB £ile " . . . Procuremont snd Use,")
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S0e AT MNemo 20-11, 9 Decs 1943, and related correspondence, in AAG
300464 Eerlier, by NC O.M. 43-25, 1 Sepbs 1943, a similar policy
had been issued et Wright Field (WCAB file, "Deviations™).

5le ALF liemo 2011, 9 Dec, 1243, In Aupust 1944, the merged MG and
45C were renamed the Air Technical Service Comrand,

62+ Direcs of 10 Feb. 1944, mentioned in memo for CG MC from Chief,
YD Froduction Branch, 15 Mar. 1844, in AAG 400,114, See also
MC FO Nemo 6-1, 2 Feba 1944, poverning execution of AB stsnderds.

53, TWE, CG 1T to AC/AS, 11%D, L Mar. 1944, in AAG 400.114.

54. In addition, the Ml wes directed to organize a umit or project in
its Froduction Div. for "rolicing the use™ of ANA standards amd reporting
pregress to %D quarterly, See direc., 10 Feb. 1944, described
in nero for 6G KC from Chief, I1%&D Froduction Branch, 15 Mar. 1944,
in AAG 400,114,

55. TWX, OG NC to AC/AS MBD, 1 Mar, 1944, in AAG 400.114.

56, See comment by Lt. D, L. Drum, WCAB, on roubting slip. 24 Nov. 1943,
in WCAB file "Deviations."

57« Douglas Alreraft Corp. to CG LG, 10 Dec, 1943 in WCGAB file, See
also commenis on samc, in memo for AN Standards Branch, Erngr, Div,,
by Froduction Zngr. Sect., 21 Jan, 1944 in same file.

58, A.B. No. 528 (Cese No. 1§8), 11 Feb, 1944; sent to MC for compliance
by MegD, 29 Feb. 1944, For background, sec I&R, Army menber, WCAB,
to AC/AS 1L &D, 27 Jan. 1944, in WCAB file "Deviations,”

59. DMNemo for AN Stendards Bremch, MC from Army member, WCAE, 28 Deec,
1943, in WCAB file " . , . Procurement end Use. ™

60, Dliemo for Chief Buler from BAGR, Jestern FProcurement Distriet, 19 June
16445 memo for Engre Stendards Sect., ATSC, by Army member, WCAB,
3 Oct, 1944, Both are in WCAB file "Deviabicns.®

6l. See note above,

624 Statistical suwweries given here were calculated from the meonthly
list of "Meterial mnd Process Specifications" (AAF Bulletin No. 23),
editions of 10 Sept. 1939, 10 Dec. 1941, and 10 Novs 1944, all fileg
in V&8 Standards and Specificavions Secticn, Bxcluded from these
caleculations are items listed in the sbove bulletins that were

"finished" items of materiel such az fuel and lubricants, as well as
procedural and process specifications,
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® .

Za
Se
4e
Se

€.
7

8e

Fe

‘l' 10.

1la

12 .

4.

15.

16,

AR 850-25, 23 July 1936, par, 5. BSee also later version, 30 June
1843, This regulation also made the AAF responsible for standardi-
zetion of Libs own materiel,

Bryden rpt., 22 July 1836, in AG 400,

Ibid.

Tbid,

AR-8E0=25, 23 July 1936 and 30 June 1943,

Epte of committee, 10 Jan, 1939, in A. J. Lyon project record book
no. 18.

liero for C/AC from AS/N, 26 Aug. 1940, in A. J. Lyon project record
Pook no. &8,

CTI-06, 7 Septe. 1940, in A, J. Lyon project record book no, 38

lemo for Brig. Gen. Frank E, Lowe, Specinl Senate Committee to
Investigate the National Defense Program (Truman Committes), from
dJulius H, Anberg, Special Assistant to S/W, 11l Dec. 1943, in AAG
333 .8,

Statement by Lte Col. J. H. Burms, ofiice of AS/A¥ 17 Aug, 1936,
in AG 400.

R&R, Lite Gone He H. Arnold to Maj. Gene Qliver P, Hchols, 2 Apr.
1942, and Echols to Arnold, 9 May 1042, in AAG 482,1,

+
MD, "todel Designation of Army Aircraft,” editions for 1939-1944,
inclusive.

War Department Special Quarterly Heport of Airplanes, 30 Sevt. 1939
(copy in AFTHI); and I'D Consolidated S:at. Rpt., vO Nov, 1041, in AAG
452,1e In avdition to standard and limited standard types, there
were 29 developmentel models in 1939 and 21 in 1941,

SC-AT-26, “Delivered Airplanes on Band . o 4," 51 Octe 1944 (copy
in A¥IHL).

In addition to first line models, there wers 89 second line combat
models of airplanes, including some that were developmental,
service~test, obsolete, or condemmed planes,

Bpte of dpecial Board (dated 22 Sept. 1942) established by Materiel
Cexmber by 80 208, 11 Avg. 1942, and subsequent comments, in AAG
452.1.
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17, Policy No. 32 of the Directorate of Military Requirements, 21 Nov.
1942, on "Simplificetion of Airoraft," discussed in memo for
Recorder, Working Subcommitise on Standardizetion, JAC, from Brig.
Ben. B, W, Chidlaw, AC/S, 3C, 19 Dec. 1942, in JAC file on "Subcommittee
on Standardizetion." Chidlaw .mrned thet each aircraft would have
%o be analyzed ssparately and all components and accessories considered
together, so that only ome chan-e in the production line would be
necessary. 2ZThus, "o decision to eliminste The co=pilot's position,
seat, conirols, etc, in & bombardment airplame would undoubtedly
affect the distribution of the armor plate at the pilot's position,
which in turn might well affect thet type of seat used, the Ttype of
safety harness, possibly the compass location, etce”

18, lemo for Director of Communications and others by Director of Bemb,
15 Oct. 1942, in AAG 334.7. The Board was appointed 15 Oct. 1942,

19, Daily activity roporb, AC/AS OC&R, 23 June, 3 July 1944,

20. Before the reorgenizacion of 29 Mar. 1943 this function was handled
by the Director of Military Requiremenbs,

21, lemo for Chief, Engr. Div., M, from Chief, LTED MD, 24 June 1943,
in SAG 400.1.

. 22, Rpt. by T. P, Tright, Chairmen, Working Subcommittee on Standardiw
zation, JAC, 12 Aug. 1942, in JAC file on "Subcommittee on
Standerdizationa”

23, [Rpts, of 27 Oct. 1916 and 12 Mar, 1917 by Army-lavy boards, in AAG
53247

24, USAF Hisbtoriecal Study No. 6, Development of the Heavy Bomber, 1918-
1544, pe 134; and memo for C/S from Brig. Gen. Oscar Westover, 1 May
1934, in AAG 400,12,

26, HMemo for C/S by WED, 4 Apr. 1932, in AAG 734,7.

26, liemo for Adm. Stark from G/5 (drafts dated 19, 20 Feb, 1940, and
another undated), in AAG 334.8; memo for Joint Alr Advisory Committee
from /S and Chief of Naval Opns., 16 May 1940, in AG 33¢.3; suma of
mbgsa, My, June 1940, in AG 580,

27« Yemo "for all concerned" from Maj. Gen., H. H. Arnold, 19 June 1940,
in 446 (T)e

28, Btat, Control tabulation, "U.S, Airplane Factory Deliveries, by
Destination and Allocation™ (SC-AP=-12), 1943 and 1944, passim.
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45,
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Navy request was made early in Feb. 1942 and reply by AAF on 10
Feb. asked what use was to be made of the bombers; Rear Adm.

J. H. Towers replied to C/AAF, 14 Feb, See memo for G/AS by
Chief, ID, 18 Feb, 1942, in AAG 452,1

emo for W from IT&D Kodificeti n Div., 2 Mhy 1944, in ALG 452.01.

liemo for DG/AS from Brig. Gen. L. F, Whitben, Director of Base
Services, 2 Feb, 1943, in A\G 045 Navy.

Ltrs, Stone and ilebster, Inc., to Sec, of State, 16 June 1938, in
AAG B34.7

AE memo no. 510-1 (case 96), 8 July 1938, in AAC 334.7.

¥in. A-H,.B=NDAC conference, 5-6 Aug. 1940, and memo for Chief, 1D,
from Executive, ID, both in A. J. Lyon project record book noe 38,

Lero by T. P. liright, 7 Aug. 1940, summerizing conferonce of 5-6
Adug. 1940, in 4. J. Lyon project record bozk no. 38,

Apparently the British tried at a later date to hove the Halifex
produced in the United Statess See WE, CG LC, to 4-3, 2 Jan, 1943,
in AAG 0G2.2,

line of conference of 5~6 Auz. 1940 in memo for Chicf, D, from
Exccubive, M, in A. J. Lyon project record book no. 38

3/ to $/Treasury (draft written 15 Aug. 1940), 21 Aug. 1940,

in A. J. Lyon project rocord bosk no. 38, See also Air

Higborieal Study No. 6, Distribution of Air Materiel to the Allies,
19301244, p. 18.

Min, JAC, 20 Sept., 9 Oct,, 1940,
Hemo for C/3 from G-¢, 15 Aug. 1940, in 2G 452,

Statement by S/ Henry L, Stimson, 14 Oct, 1941, in Hearings . , .
Benante * v 8 H-R. 5788 * s wy Vs Cong., 1 SGSS., Pe e

Lemo for Lbte Cole B. Lis Powors from Cole As J. Lyon, Engr. Sec,,

1D, 29 Ibv, 1941, in AAG 032, See also "Disbribubion of Air Lhteriel
To the 4llies,™ pp. 18, 22, 27,

Dofense Aid Supplementel Appropriaticn Achk of 21 Mar, 1941, quoted
in JAC, "Organization and Functioning of the .orking Sub=-Committec
on Standardization of the Joint direraft Comnithee,™ 1 Jan, 1942,

line of Army-lNavy=-Dritish~iDAC conference, 27 Auge 1940, 1n A. J,
Lyon project record bosk no. 38,

lemo by To Po dright, 7 dug. 1940, exhibit “F"™ in A. J. Lyon

project book no. 38. RES’”‘R‘CTED
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45, Tpbts by T. ¥, Uright on conferonce of 13 Aug, 1240 in A, J. Lyon
proj ¢t record book no. 38,

47, limo (to AD) from BFC ca. 30 Aug. 1940 in A. J. Lyon project record
book no. 38,

48, R&R, Intel, Dive to LD, 20 Aug. 1940, in A, J. Lyon project record
book no. 38.

49, lemo for 3/W Prum Chief, ID, 10 Septe 1940, in A. J. Lyon project
record book no. 38

50, Iiin., J4C, 16 Hov. 1940, As of Sepb. 1944, howmever, No B~39's
were allocated to the British by bhe lhmibions Assigoments Board.

51, Mumo for .Jorking Subcommittee on Standerdization from Reenrder,
Arny-Havy-British Purclusing Comrission Joint Comsittee, 17 Fer.
1941, in JAC file,

52. Revised "Precept of the Subcommittes on Standardization of the
Joint Aireraft Comiitbtee,™ ca, 20 Aug. 1942 in AAG 534.7, Mock-up
inspection privileges were granted to the British by the AAF partly
on the premise of reclproecal privileges for AAF representatives
in the United Kingdom. Although this was ncominally granted by the
British in Sepb. 1942, AAF office-s graduslly became convinced that
full reciprocibty did nobt existy In Aug. 1944 NS proposed that
nock=up inspection procedure be “eliminated™ and that at the end of
the Buropean war the Army-lavy-British stendardization procedures
of the JAC be rescinded. (lemo for SCS from A.G/A.S M 8, 29 Aug,.
1944, in 308 files). While the British wcre nob specifically
wenbioned in the above memo,oblique reference was nade to Lhem by
pointing oub that new designs of airplanss beins developed in
1944 would nob be available "during this var™ because of the two
or three year lag betwecen experimental design and guantity producbicn;
and by complain’ny that too many people were present at developmental
mock-ups, making the btransaction of buginese Maifficuls M

53, Hemo for Philip Young, Assistant to the §/Treasury, from Chief, MD,
10 Oct. 1940, in 8AG 334,7, Sece glso min., 9 Oct., 16 Nov, 1840,

5¢, lin,, JAC, 11 Mar. 1941,
55, Ib..!.d.o, 4 Nove. 1540,
56, Idn. JAC, 16 Nov., 18 Dec. 1940.

57+ lemo for 1nje As Je Lyon from Mej, M, B. Gross, 10 Sept, 1940, in
A+ d4 Lyon project record book no. 38,

58, Ibid.

RESTRICIED
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Lbre, C/AC to C. K. Fairey, BEC, 12 Aug. 1941, in RAG 330,
Ltr., G/AAF to Sir Charles Po tal, 12 Jam 1942, in AMG 536.4.

tero for Maj. Gen. H, H, Arnold from Brig,. Gen. G. He Breth, 7
Iny 1941, in AAG 400.1142,

Tre members of this Group, also called the Chaney mis-lom, are listed
(es of 15 July 1941) in AG 211,29, The air memwbers included Maj. Gena
James %, Yhapey, Brig., Gen. Joseph I. Mclarney, Col. A. J. Lyon,

Col. Harold M, McClolland, laj., Townsend Griffiss, and Maj, Ralph A.
Spavelys

n, of standardization mbge in London, 28 Sept, 1943, in JAC file
on "Subcomritbce on Standardizations®

Col, . E, Gross, represcnbiag the Vireector of lilitary Requiremengs
on the SCS, proposed that in June 1942 the SC5 be abolished and

that its funchions be taken ovor by bthe existing joinb Aeronautical
Bosrd, becanse the "British will, in the fubure, receive only a
limited number of aireraft from this country.," He withdrew his
mobion at the meebing of 7 July 1942 after "repercussions® (obviously
resulting from British appeals to higher authority), bub reasserbted
his view that "unless three-way stendardization is possible, the need
for such a Comuibbtec /as the chdoes not exist and . . . the mobtion
will be re-nresented.™ (SCS min., 23 June, 7 July 1842, in SCS files,)

Revised "Precept of the Subcomditiee on Stendardization of the Joind
Aircraft Committee, and JAC to Cernegie Endowment for Iaternational
Pence, 12 Junc 1944, on"Historiesl Background™ of JAC, p. 8.

Memo for JAC from Recordsr, JAC Subcommitiee on Starndardizacion,
Marplication of standardization in the United Kingdom,™ oa, 25
Sept. 1942, in JAC file on "Subcorittee on Stansardization"; S5C8
mine., 27 Oct. 1942, mentioning MAP agreement th t AAF and USH
representatives weuld be inviteu 4o fubure British mock-up
conferences (in SCS file on case 3,000).

After the reorganization of ¢ Kar., 1942, it was named the Materisl
Command in Washington and the Materiel Center at Fright Field:
efter Mar. 1943, the AG/AS Materiel, Maintensnce, and Distribution
and the Meteriel Command, resnectively; after about July 1944, the
AC/AS Yeteriel and Services and the Air Technical Service Command,
respechively.

Min,, JAC, 3 Apr, 1942,

Yemo for Dirsctor of Military Requirements from C/AS, 10 Feb. 1943,
in JAC filc on "Subcommittec on Standabdization,™
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ATS=-87, Foobnotes, Chaps IIT 68

70

71,

T2.

‘N

4.

5.

T6.

T7e

T&a

9.
80,
8l.

82.

ist Inde (inmo fro CG NC by Col. D, G. Linzle, SCS), Brig. Gen,

B. B, Meyers, }C, to C/AS, 18 Jan. 1943, (1bid.). while the
¥hteriel Commnd complained of deviations by Requirements, Redquirew
menss also gu.sbioned deviations being made by Materiel, TFor
examples, OC&R stated in October 1944 that the Air Technical Service
Com-and had "failled in many instances to comply strictly with agree-
menss of the Zﬁhg? Stbconmiittee on Standerdization « o « nOtADLY o0
ﬁy_?the case of aircraft instruments." O0C&T also charged that &S
frequently was "not represented™ at SCS meet.ngs, and that ATSC

sent junior officers instead of "personnel of higher responsibility.™
(%R, OCLR Requircments Dive to AC/AS &S, 2 Oct,. 1944, in SCS filesy)

Lemo for GG MC and for Direotor of Military Requirements from Col.
D. Ge Ringle, Recordor, JAC Subecommittee on Stendardization, 12 Jan,
1943, and for OC&Y Requirements Dive from JAC, 30 Apr, 1943 in JAC
file on "Subcommittee on Stenderdization."

Min., JAC, 9 Oct. 1940, "Gentabively™ approving priority list of
2 Oct. 1240, The list is also included in the "Directive for
Working Subcommittee on Stendardization,™ 2 Oct. 1940, in JAC file
cn “oubcomiittee on Standerdizetion,™ and in JAC, "Organization and
Funchioning of the lorking Sub-Committes on Siandardization . . ./"

1 Jan, 1242,

Lists of members of JAC Subcommitbes on Standardization and its
various technical and technical subcommittees, 20 July 1943; and
organizeilion chart of JAC, 1 Mey 1944; both in ARTHI files.

Statement by Capt. Harry Rockwell, AC, and Lt, &. M, Ethridge,
USNR, both of the 508 Recorderts office, 5 Nov. 1944,

Memo for LU from Maj. ©, R. Grillard, Asst. Recorder, 403, 27
dan, 1943, in .F fils 334.8,

¥emo by T. P. dright, 7 Apr. 1944, approved and summarized in 5C8
min,, 25 Apr, 1944, in SC8 file. :

Lemo for US/tﬂ' from G/AG, 83 Auge 1941, in AAG 452,1=17.

Brigs, Gen, Carl Sp.atz, AG/AC, to Philip Younz, Asste to S/Treasury,
22 Nove 1940, in A. J. Lyon project record book no. 383 JAQ case
no« 9 on B-24 scandardizetion,

Spastz to Young, 22 Nov. 1840, as cited above,

JAC case no. 36, on stendardization of Curtiss P-40D and Hawk 87-A.
JiC "Register of Casses,” passim.

Lire., 1%, Cole L. M, Powers, Chief, “ngr. Unit, Aircraft Sect., OF,

to Chairman, JAC, 29 Apr. 1941, (and leter ltr., 27 May 1941 ), in
JAC file on "Minutes . . . 5/2/41."
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86,

87

B8

89.

80.

9l.

92.

93,

CPI~023, adu. 1, 26 Sept. 1942, in AAG 400.1142,

Ilemo for Direcbor of Nilitary Requiremerts by C/AS, 10 Feb. 1943,
in JAC file on "Subcommittue on Svarndardizabione™

J&C to Carnegle Fndowment for Internatiomal Prace, 12 June 1944,
on "Historical Background" of JAC, Dpe 6-Te

Memo for Recorder, JAC, from Maj. D. G, Lingle, Recorder, JAC
Tiorkiag Subcommittee on Standardization, 5 June 1941, in JAC file
on ™iimutes . . o 8/14/42"%; JAC case no, 233, "Standardization oft
loBification Procedure™; BAC, min., on AC-BAC discussion at WP,
14 day 1941, in SCS file,

JAD case no. 233; JAC, MOrpanization and “uncbtioning of the Working
Subcommitbte on Standardization ., . o," 1 Jan, 1942; JiC, rpt,. no. 1,
case no. 3,000, "Aduinistrative Precedure for Standardization,™

15 Septe 1942 (in HD files); and CTI~923, ndd. 1, 26 Sept. 1942,

in AAG 400,1142.

lemo for Recorder, 4.6, from Lt, Col, D, G. Lingle, Recorder, JAC
Working Subcommittee on Standardization, 2 Mar. 1948, in JAC file-
on "Subcommittee on S.enderdizetion.” This recommondation wes
approved by the JAC abeut 7 Mar, 1942 and forwsrded to Wright Field
as CiI-536, 18 lar, 1942, (In AAG 400,1142)

Engineering Ordsrs were disconbinued by the MC in favor of Contract
Change Notifications in Oct. 1943, (JAC, Bpt. no. 3, Case noa
5,000, 16 Oct, 1943, in JAC file.)

JAl working Subcommithee on Standardization to JAC Chairman,
"Speeificati ns for Standerdized Aircraft,™ ca, 7 Aug, 1941, in

JAC file on "Ninwtes . . » 8/311/414" Recommendations were approved
by She d.C on 11 Aug. 1941. In Aug. 1941 a bpecial Projects Branch
was established in the Production Enginsering Section at Wright
¥ield, to follow np the JAC cases being seub oubt, ™o achieve some
neasure of uniformity, comtrol, and record of the inecorporation

of these sbandardization eases in production aircraft.,” Tn 1943 this
unit became tre AWB Standards Bronch, and in 1944 it was shifted fr om
Froduetion to the Engr. Dive Brig, Gon. George C,. Xemmey, Asst.
Chief, LD, 4o Chief, ID, 17 Seph, 1941, in . file 354.8.

lin., J.0, 13 FPeb, 1941,

Air Hisbkorical Studies, Lo, 11, Disbribution of Air Meteriel %o the
Allies, 1939-1944, p. 78,

Memo for C/AS from AC/AS Plans, 13 Apr. 1944, in AAG 481,
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1.

G

G

da

Se

Chapter IV

Statistical summary calculated from 1€, "lndex of Army /— nd Navg
Aeronsubical Rguinment,"™ vols. 1-8, publlsheu in 1943, Tiled in
155 Standards and Specifications Sec‘bltm.

A5G, "Index /of/ Army Air Forces Specifications," Oct. 1944, Back
issues of this monthly list and index are filed in M&S Standards
and Specilications Sectione

These included, as of 20 June 1944, the AT-6D, the L5, the L-53,
the C-484, the C-47A, the C-B4A, the TC-48B, and the UC-45T, At the
gsawe tiue, a few Hovy mofels were accented as sbtandard by the AAF,
esPeclally the “onsslidated PBY-SA (Army OA-10), the Curtiss gaz0l1
(Army A-25A), and the Dou:las 53D-5 (Army A-24B). See SCS "List
of Adircraft on Which Change Orders and Engincering arderE are
Requested, In Accordance with /31\97 Case no, 300,“ approved by SC3
20 June 1944, superseding prior lists, (Copy in AFIHL).

3C3 1list of “Army-Navy-British Standard items of #ircrsft Ordunance
and fimamen;b?ﬂqulpment Ap, roved by the Jolnt Alrcraft Comuittee as
of 31 lay 1544,"™ with suprlement "as of 1 September 1944"™ (copy in
AFTHI ).

508 Mist of Aireraft on Which Chance Orders znd Engineering
Orders_/;_ﬁ7 are Jequesbed, In Accordance with /5A£7CaSe No. 3,000,"
suproved by 305 20 June 1944, superseding prior lists, (Copy in
A>IFL,.) This list vas issued pericdically beginning 13 Oct, 1942,
See 305 minutes, 13 Oct, 1942, in 3C3 files,
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Investigations (Wove 1942-Jan. 1943; Dec. 1943-Jan. 1944)
Joint “ircraft Committee (Nove-Dec. 1942)

War Production Board (Nov.1942-June 1944)
British Comuittees (Nov. 1942~June 1944)
Boards, Misc. (1935-Oct. 1942)

British Committees (1940-Oct. 1942)

Conferences (Oct,-Nov, 1943)

Military Problems (June-July 1944)

doint Training (Jsn. 1941-Oct. 1942)

We.r Plans, National Defense, Misg. (1935-March 1940;
Febe=duly 19413 Fab.-April 1942; MayJune 1544}

Lend Lease (March-Sept. 194L)
Mothods, Manners, Conducting Tiar (Sept.-Och, 1942)

Seleotion, Adoption, Acquisition, Mise, (Nov, 1942-June 1944)

40041141 Specifications (Nov. 1942-June 1944)
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. 400,1142 Standard Samples (Nov, 1942.June 1944)
400.1142 Standardization (1935=0ct. 1942)
400,12 Procurement (Nove 1943-Aug. 1943)
400,345 Allowances of Supplies (Feb, 1935-Feb., 1942)
452,01  Procurement and Requirements (Nov. 1942~June 1944)
452,02 ¥ilitary Characberisties (Nov, 1942-Dec, 1943)
452.1 Airplenes, General (June 1942-Oct. 1942)
452,1 Bonbers {July-dug. 1942)
452,1 Clagsification of Alrecraft (1935-0ct, 1542)
452,1 Foreign Plenes (1935=1943)
452,11 Modification (1941-Oct, 1942)
452,1 Navy Planes (1935-0ct. 1942)
452,.1 Production of Airerafi (Feb, 1938-0ct. 1942)
. 47045 Armor Plate, Navy Armor (March<Oct. 1942)

£71,6 Bombs, Bomb Racks (Aug.=Oct, 1942)

AAF Unclassified Files (cited as AAG + « » (U)):

080 Societies of Bugineers (May 1939~0ct, 1942)

300,68 AAF Memos, Numbered ( Dec, 1943)

330 Wright Field, Misc, (1922=-April 1942)

334 Joint Boards (Yot, 1942.-0ct. 1943)

334,47 Aeronsutical Board (1917-0Oct., 1942)

33447 Army-Noavy Joint Boards (1923-Nov. 1941)

336.4 Foreign Officers (July 1941-Nov. 1942)

337 Conferences (Dec, 1937-Dec, 1938; July 1940-March 1941;
® w01

May-Oct, 1942)

Selection, Adoption, Acquisition (Oct, 1942.Aug. 1943)
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400.1 Standardization and Adoption, Air Yorps Equipment
(L927-Nov, 1930)

400,114 Charbs, Data, Designs, Drawings, Specifications, Standard
Samples (Nove 1942-May 1944)

400,1142 Standardization (1937-Oct. 1942)
400,174 Priorities (Oct., 1917-March 1941)
452,1 Motor Trucks (July 1939«darch 1941)

452,1-17 Manufacture of Airplanes (Jan, 1939-Aug. 1941)

Classified Files in Adjutant Generalts Office (cited as AG):
062,.1 Joint Action (9-11-35), sec. 2
534,53 A~ Air Advisory Commititee (2-24~40)
534,35 A~ Air Advisory Oommittee (8=lS5=40)
334,53 Joint Army-Navy Radio Board (10=28-41)
. 390 Joint . » « Staff Conversations with the British (1-21-41)
400,114 Stendardization CoseS « « o« 2O o o ¢ London (1-1-42)

413 .62 Stetus of Norden Bowbsight (5-12-41)

452 Aircraft Standardizetion and Delivery Schedules (8-13-40)

471,86 Economies Through Army and Navy Cooperation . . « (10«1=38)

580 Basis(for J-o:i).n:l: Employment of Army and Navy Air Forces
Tu3mid0

Index Sheets in AGO Classified Files (July 1941-July 1944, unless otherw
wise stated):

031.2 War Production Board (Jan,. 1942wMarch 1944)
040 War Production Bexrd (Wove 1943=June 1944)
041,231 Great Britain
045 Navy Department

. 091,711 Great Britain
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121,91 Great Britain

210,482 Great Britain

304,3 Aeronaubical Board

384 45 Joint Army~Navy Air Advisory Commitbtee

34,8 Aray-Navy-British Purchasing Commission Joint Commitiee
334 .8 Office of Production Managemend

33ba.11 Great Britain

336 Great Britain
33642 Great Britain
338 .4 Grest Britain
550,11 Great Britain
550,72 Great Britein
o 452 Great Britain
511 Great Britain

580.81 Gr:at Britain
705 Great Britain

Unclagsified Files in Adjutant General's Office(cited as AG + » « (U) or
or 8P 4+ « & (U) )2

AG 334  Army and Navy Munitions Boerd (3-3-42)

AG 334.3 Joint A-N Aeromautical Board (12-4.19( (in National Archives)
AG 334,53 Joint Aeronautical Be rd (8-26-29)

AG 334,3 Joint A-N Manitions Beard (9~11-35)

AG 334,3 Joint A-N Aerorautical Board (3.265-42)

AG 334.,7 Stetus of Inberdepartmental Committees, Boards, and
Commissions (9-13-40)

AG 334,8 A-N-C Committee on Aircraft Design Criteria (9-8-41)

. AG 334.8 Production Memagement Beerd (12-9-41)

RESTRICTED

" THIS PAGE Declassified IAW EO012958



This Page Declassified IAW EO12958

RESTRICTED

AHS~87, Bibliopgraphy 75

SP 400  /Army-Navy Procurement agemcies/ (13 July 1943)

SP 400,114/Joint Army-Nevy Comnittee on Specifications/ (12-22-42)
AG 452 /Anglo-American Exchenge of In.f‘orma.‘tiog (9-7-40)

AG 580 e o o Military Features in Commercial Aircraft (10-7-40)

AG 580.1 Aeronauticel Boerd (6-7-24) (in National Archives)

Index Sheets in AGD Unoclessified Files:

040 War Production Board (including 0ffice of Production
Manegement) (Jan.~Dec, 1841)

046 Navy Department (Jan. 1940-duly 1944)

384 Aeronaubical Board (Jan. 1940=-June 1344)

334 Joint Army end Nevy Munitions Board (Jan. 1940~June 1944)

334 Joint Board (Jan. 1940wJune 1544)

o 334,3 Joint Army-Navy Air Advisory Committee (Jen., 1940-June 1944)
334.,3 Joint Army-Navy Committee on Specifications (Dec, 1942-Jaan., 1944)
354.8 fmerican Standards Association (Jane 1940-dune 1944)

58448 Advisory Commission, Council of National Defense (June 1940.
Octa 1541)

400,1142 Standard Samples (Jan. 1940June 1944)

Recorders Qffice, Joink Aircraft Commitiee:
Minutes ("reports™) of JAC mecbings, Septe 1940-June 1944
"Register of “/«TA_C? Cases,” Sept. 1840-date
JAC cases mumbered, 9, 16, 35, 36, 43, 207, 227, 223, 247, end 3,000,
Subject Files on “Standardization . . .," "“Joint HEadio Board."
Project Record Books of Brig. Gen, A. J. Lyon (filed in AC/AS, M&S):
No. 21, "S.A.E. Standardizetion" (Feb.-Jdune 1940)

No. 38, "Conferences; Arny, Navy, and British Purchasing Commission,
.?};andardiz&ti.on and Allocation of Airplanes and Aireraft Engines®

uly-Nov. 1940) RESTR? C_Hjn
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Recorder's Office, Subcommittee on Standardizetion, Joint Aireraft
Committee (cited mg SCS files)s

Apnotated copy of 8CS memual, "Orgenization and Functioning of the
Torking Sub~Committee on Standardizetion of the Joint Aircrafb
Committee,™ 1 Jan. 1942 to date.

Minutes of the 308 (file copy, including for each meebing related
corrospordence, reports, and other exhibits presented or discussed):
Voles VIII, 19 day 1842-23 June 1942
Vols IX, 7 July 1942..13 Oct, 1942

Case files of the 8CS (file copy, including both final reports on
each case, as well as related correspondence, mirmtes, comments,
etce)s

No, 229 Alrcraft Test Procedurs, vol. IT (June 1943-
Oct, 1944)

No. 23% Stendardization of liodificetion Procedure (Auge
1941=Jan. 1942)

No. 3,000 Administrative Procedure for /5CS of JAC/ (Sept.
1542-0ct. 1944). Ineludes mot only materiel
on cese 3,000, but also later correspondence
affecting the basic directive and operating

. procedures of the embire BCS.,

No,. 3,037 Standardizetion of &ircraft Nemes (June 1943w
Aug. 1944)

No. 3,016 Aviation Petroleum Products (Oct. 194Z2-June 1944)

File noe M=3=C, "Precepis: Committee on Aircraft Ordnance and
Armament" (Jan.-Mey 1944)

Working Committeo, Aeronsutical Board (cited as WOAB files):
Folder on "Standardizetion /reorganizetion proposals, Oct.-Dec, 1936,
apparently assembled by Mej. A. J. Lyon, Executive, OCAC
Materiel Divisio_x_g " cited as A. J, Lyon file, "Standardigation
on /1952-36/," in WCAB files,
File copy of "Aeromautical Board Outline of Procedure for Preparation

and Issue of ANA Specifications (and Drawings)," Sept. 1939, amd
later amendments.,

Folder on "Standardized Itemse~trocurement and Use Of" (July 1942w
Feb, 1944},

Folder on "Deviations~-AN Aeronavtical Stendards"™ (Oct, 1943-0ct, 1944),

. Policy book labeled "A. M, Blamphin, It. Cdrs USNR™, Only item
used was ll-pege memcrandum for Seeretary, AB, by WCAB, 9 June 1937,
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Classified Central Files of AAF Materiel Commend, Wright Field,
Ohio {cited as WF file + & » )i

334.8 Army-Navy=-British Standardization Commities (1941-
1942 ), 2 vols,

Unclesuified Central Files of AAF Materiel Command, Wright Faeld,
Ohlo (cited as WF file o « & (U) ):

045.2 Navy Department (Jan. 1930-Sept. 1944}, 1 wvol.

334.8 Aeronoutical Board (1936~July 1944), 1 vol.

334.8 Army~Navy-Civil Commitbee-=Goneral (Jan. 1940-Oct,e
1944), 2 vols.

334.8 Joint Aircraft Committee Stapdardization (Nov. 1040~
Sept. 1944), 1 vol,

400,112 Standardization of Bquipment-~Inberchangeability (Sept.
1942-Jan. 1944), 1 vol,

400,1142 Commercial Standards (lay 1931-Oct. 1944), 1 vol,

400,1142 Standardization of Airplanes, Genera) (1942.1944),

400,1142 Inborchanpgeability of Aireraft (July 1948-~Sept. 1944),
1 vol.

FUBLICATT X8

AGO, Army Regulation 800-25, editioas for 15 July 1931, 23 July 1936, and
30 June 1943,

American Stendards Associgtion, Industrial Standardization and Commercial
Standards Monbthly, volse 10-13, 1939=1342,

Working Sub=Committec on Stendardization, Joint Aireraft Committee,
"Organizabion and Fynctioning of the Working Suvb-Committcoe on
Syandardizetion of the Joint Aircraft Commitbee,™ 1 Jam, 1942,
(Restricted)

AGO, Index of United States Army and Federal Spocificatioms Used by the
War Deparbtment. Annual issues, 1939-1344, filed in IS Standards
and Specifications Section.

"AN.Co Alreraft Types cordinated; New Committee Develops Design Criterias,™
Air Force News letbor, Feb, 1942, p. 38,

"S.AJE. Aororaubics Division,™ SAE Jourmal, XXXVI (1942).

Col. D. G. Lingle and Capt. G. A. Seitz, "Arny-Navy Aeronautical
Standardizations The Eecord So Far," B4E Journal, XXIVI (Wov. 1942)
re 1-16 (supplemcnt).

. Hisborical sketch on Jolnt Aireraft Commititee, prepered by AAF Hisborical

Division, May 1943, for publication by the American Council on
Public Affairs. 3pp., typed draft, in AFSHO.
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Historical shebch on Joint Sireraft Committee, prepared by JAC Recorder's
Of{ice, 12 June 1944, for publicati-n by Carnegie Endowment for
Internstional Peace. 10 pp., memeographed, in AFIHI, Based in part
on Historical Skebeh listed immediately above,

Robert A. Martino, Standerdization jctivities of Natiomal Technical and
Trade Orpanizaticns: (1941) Washingbon.

C. J. Judkins, Trade and Frofessional Associations of the United States
Tieshinghon, 194l.
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INDEX
A
Aero. Bd., 5-6, 9-11, 14-22, 3%5- 0-54, 52;
35, 44, 50, &2 Cw61, 46;
Aero, Chamber of Commeres of Fall, 213
America, 14, 60 P-36, 483
Alrcraft Ord, axdé Arn. Tech. Com., P-38, 353
JAC, 45 P-39, 48;
Aircraft Rescurces Control Offiee, P-40, 35, 45-46, 62;
22 P-47, 553
Aireraft types (Brite): P-t8, 35
Baltimore, 46; _ P=Bl, 35, 463
Beaufighter, ¥4-35; FT=13, 32;
Blevheim, 54; Pr-26, 463
Bostom, 46; simplifieation of, 27.29;
Cornell, 463 Tariety of, 27-28
F-24, 463 Air Ministry (Brit.), 40
Harverd, 463 Air Serviee Comd., 11, 20, 28-29
Howk 8TA, 45-46, 52; Air Teckmical Sect,, Eighth AF, 41
Kittyhawk, 463 Air Techmical Service Comd,., 1l
. 18~30 Liberator, 4046, D2g Anerican ﬁt&n&;rdl Aszoe,, 1
¥itohell, 46; Army Air “orees Equip. Bd., 29
Masteng, 463 Army-Navy Aoros specifications, 5, 15w16,
Reliant, 46; 18-20, 44, 5l
Sterling, 54-353 Arny-Nevy«British Joint Com,, 32
Typhoon, 34-353 Arvy-Nevy=British Purchasing Com, Joimt
Vengeance, 463 Com,, 35
Venture, 46 Army-Eavy-Civil com., 16
Aircraft types (U.S.): Army-Fovy Specifications Unit, 10
A=20, 46, 48; Army-Kevy Standards Br,, 10
A-30, 463 Army Regulatiom 850-25, 24
A-55, 463 Arnold, Brig, Gem, H. H., 9, 27-28, 38,
AT-6, 32, 46; 40
AT-7, 323 Assistant Chief of Air Staff, MDD, 20;
AT«19, 463 OC&R, 29
B-17, 293
B-24, 29, 58, 85, 45-46, bl B
523
B-25, 29, 52, 48, 5l Battle of Briteim, 36
B~26, 29, 52, 46, bl Bendix Aviation Compamy, 14
B=29, 21, 29, $83 Bomber Weight Reductiom Bd., 29
B-%2, 21; British Air Cam,, 40
B-34, 463 British Exbassy (Washingtom, D.C.)}, 39
B=3G, 213 British Purchesimg Commission, 32, 38-39,
C-47, 32, 48; 52
. 79
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B
Bryden Boerd, 24
¢

Chexicel Warfare Servises, 44
Chime, 48
Combined Chiefs of Staff, 36
Contractor Furnished Equipment,
27
Control Office, ASC, 11
Cook, Col. O, R, 28
Gd‘i‘hol, I-lt. e. F.. 9
Curtiss-Fright Corporstion,
iz

D

Daggett, Calif,, 48

Daytom, Obio, 5, 10

Director of Base Services, 33

Director of Mil. Requirements,
29, 4lwi2

Douglas Aircraft Corporatiom,
21

B

Eighth Alr Force, 41

Emerson Electirc Compeny, 40

Emons, “-j. b, co; 6

Engimeering Div,, 5«6, 11

Fquipment Laboretory, Wright
Field, 29

F

Fleet Air Arm, 50
Fraser-Nash turrets, 58

G
Generel Staff, War Plans
Divisiom, 31, 41
Goverament Furnished Equipment,
26=27

B

HamiltomeStanderd propellor, 46

Hge AAF, 10, 20, 29

nCeT™
v b

80

I

Interdepartmentel Screw Thread Com,, 15
Intervatiomal Standards Aszoeiation, 1

J

Joimt Alr Advisory Com,, 32

Joimt Aircraft Com,, 16, 38-42, 46-48,
52-5%

Joint Army-~Yevy Standurds Bd., €

Joint Board om Aeromsubic Cogmiszanee,
4. fee also, Asromsutic Board.

E

Eansas City, Enms,., 43
Knudlon, Lty Gome We S., 27

L

Lend=Lease Act, 356, 58«39, 48, 51

Lewis, George L., it

Limgle, Col, I, G,, 35, 41

Londos, 40

Long Besch, Celif., 48

Lovett, Robert Ae Amst. S/W for Air,
25, 27, 40

Lynd., L’k. GO].. 'c E.’ 9

Lyom, Meje Ae Jo, 9

¥

Maintemsance Date Sect,, ASC, 1l

Jateriel Center, 28

Matoriel Comd., 10-11, 20-21, 26-27, 42

Veteriel Div., 8-10, 14.15, 17, 24-25,
3741

McCook Field, 5, 7

Memphis, Temm., 48

Ministry of Aircrafé Productiom (Brit.),
4041

Munitions Assigaweats Bd,, 36

N

Notiome]l Advisory Come for ferc., 6, 14

Nationel Aireraft Standards Com., 13, 15

Nationel Bur, of Siandards, 16

National Defense Advisory Com., 12,
34235, 42
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Neval Airoraft Fectory, 7, 10,
18, 31, 60

Niageys Falls, N, Yo, 48

Norden bombsight, 38

o

Office of Production Management,
12, 15-16

Oklehome City, Oklm,, 48

Omeha, Neb,, 48

P

Peru, 48

Fhiladelphla, Penn,, 7, 10, B0

Plams, Frogrems, and Requirements
Com., 17

Pratt~lecAirthur agresment, 31

R

Reguirements Div,, OCIR, 42

Rolls Royce engine, 46

Royal Alr Foree, 30, 35, 40,
5255

8

Slmple, It, Comdr. W. D.. ]
Services of Supply, 17
Soclety of Automotive Engimeers,
15=16
Specisl Army Obmervers Group,
41
Specifications and Standards Unit,
11, 50
Standardiszations
Army-Navy cooperatiom, 4-12,
15-19, 30-33, 63
dofinitiom, 1-3;
deviations from standards,
problem of, 20«22;
UoS4mBritish cooperation, $3.
48, 5153

Standards Div,, Army-Navy JMunitlons

Bd., 17

8l

Standsrds Di"t’ Tar Dept,, 17

Standards Group, Alr eraft Sect,,
OFN, 15

Stone and Webater, Inc., 54

Stryker, Carleton E,, 14

T
Tizard, Sir Henry, 39
1Y

United EKingdom, 26, 41, 52
U.8,. Army, 2-3, 11, 44
U«S. Commerce Department, 15«16
U.8. Enbessy (London), 41
U.3. Navy, Bureau of Aeromautics, 3,
7, 9=10, 12, 21-22, 30, 42, 44, 63
U.5. 3tate Department, 3%, 59
U.S¢ Tressury Procurement Div,, 2, 30
Uniom of Soviet Socielist Republies, 48

v
V=1710F engine, 46

N
War Production Bd,, 12
Weztern Frocurement District, 22
Wright, T. P., 12, 55, 37, 44

Wright Field, 10-12, 14, 18, 22, 26-26,
31, 34, 36, 39-40, 42, 47, 5O
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