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FOREWCERD

This study of the maintenance of ALrmy ajreraft is one of
a numbeyr of histories dealing with materiel activities of the
Army Lir Forces during Yorld Var II. For the most part, the
study was written at Vright Field, headquarters of AAF serv-
ices and procurement agencies, by Capt. Robert W, Ackerman of
the Materiel Secbion, AAF Historical Office,

The following broad phases of aircrafi majinbenance are
covered: maintenance practices before 1939, the developuent
of headquarters control of maintenance during jorld tar II,
the expansion of the air depots, the experiment with the sub-
" depots, contract overhaul agencles, wartime maintenence pol-
icies, Froduction Line lzintenance, and inspection, minor
. repair, and overhaul procedures,

Headers familiar with this subject are invited to forward
v criticises and suggestions to the AAF Historieal Office, For

this purpose perforated pages are attached at the back of the
study,
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INTRODUCGTICHN
. Juecess in the air war depended very heavily on the proper mainte~
; nance of aircraft in the theaters of operations aad no less on the
flying condition of trainers and other aircraft in the Zone of the

Interior, The present history is primarily concerned with the system
of maintenance which provided for the upkeep of aircraft based in the
United States during the period 1939-1945. More specifically, it
traces the development of wartime policies and technigues pertaining
to mzintenance and also the enormous expansion thab characterized
all elements oif the armed services during these yearse
As used here, the term 'uaintenance" is meant to include all
h operations necessary to keep an airplane in safe flying condibion:
- servicing with fuel and oil, periocdic inspections, minor repair, and
najor repair or overhaul. There were several levels or "echelons" of
minor repair, the distinction being based on the amount of work, equip-
ment, and personnel required, Frior to 1942, major repair or overhsul
was known as "third echelon™ maintensnce; thereafler as tfourth echelon."
All technical and much supervisory responsibility for the Army Air
Forces system of maintenance, during the greater part of the period
1939-1945, rested on the Air Service Command, later combined with the
Msteriel Command to form the Air Technical Service Command. To a
. considerable extent, then, this history deals with the activities of

. the Air Service Command and its successors, bub it also enbraces the

1

[ - Yot \ A
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staff functions of ALF Headquarters pertaining to maintenance and the
performance of the lower echelons of maintenance by the other commands
and the air forces,

Emphasis is placed on the actual work of maintenance and the
evolution of policies and procedures rather than on details of head=-
guarters organization and administration. On the other hand, the
fonctioning of the headouarters which administered maintenance must
receive some attention if the nature or effectiveness of the basic
pelicies is to be understood,

Again, the magnitude of the whole subject of maintenance makes it
necessary to confine the study to procedures relating principally to
the airplane structure, or airframe, and to the engine., The complicated
repair and overhaul of the numerous items of associated equipment, such
as gunnery, bombing, photopraphic, radio, and radar 1 equipment, can
scarcely be glven a full treatment here, although the general develop-
ment of those activities is indicated from time to time. In the account
of airplane and engine inspection and maintenance, the subject is
further limited to the operations applying to a particular airplange
the B-17. This model was chosen because its allemetal semimonocogque
construction and radial engines present maintenance problems typical of
combat aircrart of Worldd Var II. Furthermore, the B-17 Flying Fortress
was one of the most numerous of all the combat aircraft in the Amy Air
Forces, and during the lcng siege of Festung Eurcpa for strategic bombw

ing purposes,

le See AT37 historical monograph, "Radio and Radar Supply, Maintenance,
and Training by the Air Service Command: 1940-1 September 1944 "
[hereafier referred to as ASC Signal Corps Activities].

a1 W R v T 8
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The special maintenance practices adopted for jet.propelled aircraft,
like the P-59A and the P-20, are omitted from consideration here because
these aircraft were not sufficiently developed to be thrown into cambat,
Also, the maintenance of the comparatively new ]3—2.92 and of gliders,
gince special problems were involved, is not discussed here.'

The maintenance system in force at the beginning of 1939 was de-
signed to keep in flying condition approximately 2,000 airplanes and
double that number of engines. The maintenance system in the continental
United States from 1939 to 1945 had to provide at once for the immense
expansion in the numbers of aireraft and for the many new and complicated
developuents in flying equipment. The present history records the way in

which this double challenge was met by the Army Sir Forces.

2, An ATSC monograph dealing with the speclal problems presented by
the supply and maintenance of the B-29 is in progress.

- ) Sty oy, %

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

R B i A g R

AAFHE-51 -

Chapter I
MAINTENANCE ACTIVITIES PRIOR TO 1939:L

“ The maintenance activities developed in response to wartime condi-
tions can best he understood against the background of Air Corps prace
tices of the preceding years, The principal elements of the maintenance
organization were the Fleld Service Secbion of the lateriel Division,
and the engineering departments of the four continental air depots:

San Anbtonio, Fairfield, Hockwell, and Middletown. The experinmental
engineers at lcCook Field, later at Varight Field, cooperated closely
with the Field Service Section by carrying on research on maintenance

problems, Folicy making was one of the most important functions of the

. Materiel Division. Information on the basis of which maintenance policies
» were formulated reached the lateriel Division from the depots and stations

in the form of various operational and cost accounting reports and also
in the verbal reports of engineering personnel at the annual Engineering
Supply confeorences. [specially valuable as sources of information about
maintenance were the Unsatisfactory Reports and the reports embodying
the results of the regular visual inspections of all aircraft, such as
Form No, 41B.

On such a bhasis, the Materiel Division issued Circulars, Techniecal

Letters, Technical Orders, and other directives prescribing the general

N 1, This chapter is a summary of an AT3C historical monograrh, "The
3 ¥aintenance of Army Aircraft in the United States, Part I: 1921-1939,"
in AFSHO files.

RGN -
TRE TS,

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

s VOE L n Y

AAFHS-51 < 5

organization and operation of the depot and station engineering depart-
ments and setting forth detailed instructions for correcting specific
difficulties and performing particular jobs. Latters of broad policy,
such as the obsoletion of aircraft, were debtermined by the Office of
the Chief of the Air Corps (OCAC) and the War Department. The policies
most important to the present study are those relating to depot organiza-
tion, to airplane and engine inter-overhaul periods, and to the echelons
of maintenance. The original overhaul policy directed that airplanes
be sent to the depots when, in the opinion of the station engineering
officers, they stood in need of rebuilding. Beginning in 1930, however,
definite inter-overhaul periods were set for the various models of air-
planes and also for engines, These periods inereased from 12 to 24
months during the next six years, but in 1937 there was a return to the
older nlan of overhauling airplanes only when visual inspections revealed
the need for such work, Inter-overhaul periods for engi‘.ues increased
from 125 up to 400 hours of flying time by 1939. In actual practice,
these limits were often exceeded because of the need for 6CONOMY .
Inspection of aircraft was provided for by the system of maintenance
inspection inasugurated in 1927. Inspections and preventive maintenance
operations were prescribed at first on a daily-weekly-monthiy basis,
but in 1932 and 1933 the chenge to a flying hours basis was effected,
In 1939, the schedule for both airplanes and engines called for daily,

preflight, 20-hour, 4O-hour, 80-hour, and weekly maintenance :'mspect‘.ions:.2

2¢ TO 00-20:&’ 1 OCtn 1938, Sec. VII.

e i, ‘””i‘n’«ﬂm:.u;,;yr‘“
- Ly oL ”, -

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958
(s

i o
i e e

LAFHS-51 ' 6

The basic steps in the overhaul of the old wood-fabric airplanes

were dismantling, including removal of the fabric, inspection and repair
of the fuselage and wing structures, alignment of the fuselage, coabing
the wooden structure with glue sizing, re-covering with fabric, doping
aad painbing the fabric, resssemoly, and flight test. Overhaul of
metal-fabric airplanes, which began to supersede the older type in 1927,
was substantially the same as for the wooden type except for the process
of repairing the steel or duralumin tubing of the fuselage.3 All-metal
monoceque construction, which began to appear early in the 1930vs, re-
quired a screwhat more elaborate procedure involving cleaning, preliminary
inspection, dismantling, inspection and repair of the various assemblies,
- reassenbly, painting, and flight test.h The preat superiority of metale
‘ fabric and all-metal over wood construction, so far as maintenance
» engineering was concerned, was recognized at an early date. This supew
riority is evident in the extensions of the inter-overhaul periods,
Although very great improvements were brought aboub in engine design
during the years 1921 to 1939, the fundamental process of overhaul was
not much affected, That is, whether the engine was a World Wsr I Liberty
of 400 horsepower or a2 Vright Cyclone of 820 horsepower, overhaul involved
the following steps: preparation, including draining, cleaning, mounting
on an overhaul stand; preliminary inspection and repair of subassemblies;
general assembly; final assembly; inspection and timinp; and block test,
= On the other hand, various new features, such as the use of stellite
) facings on valve and valve inserts, and nitrided surfacing of cylinder

walls required special treaiment at overhaul.

3+ "The Maintenance of Army Aircraft in the United States, Part I:
1921-1939," pp. 30-39.
II-- M” PP- 39""‘]11'-

j

—
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The engineering personnel at bthe four continental depots, at which
tie major overhaul and repair of all Air Corps airplanes and equipment
was performed, numbered from 1,200 to 1,700 during the pericd 1921 to
1939. The workmen in the shop section were assigned to various units,
such as aero repair, engine repair, and machine shop, according to their
skill and experience. Frem 1931 to 1939, the average number of airplanes
overhauled annually per depot was 166, although after 1935, overhaul
figures for all depots tended to drop lower year by year, In fact, after
that date only the San Antonio Air Depot overhauled a number of airplanes
darger than the nine-year average of 166, The annual average per depot
for engine overhaul was approximately 500, Again, the San Antonio depot
led in the scope of operations, passing the 1,000 mark in both 1934 and
1939

The average costs per airplane and engine overhaul increased con
siderably frem 1931 to 1939. For airplanes, this increase amounted to
9645 per cent, and for engines, 52.7 per cent. Such advances in costs
are to be explained by the more complicated construction of airplanes
and engines and by the large number of accessories that formerly had not
been necessary as flying equipment.

Perhaps the trend of greatest significance to be discerned in the
study of maintenance from 1921 to 1939 is the development of preventive
measures. The Air Corps sought to anticipate and prevent failures and
malfunctioning by establishing a flexible maintenance ingpection system
which could be extended or modified on short notice to cover items likely

to become sources of trouble,
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Chapter TI

HAINTEIANCE CONTROL

The Zxpansion of the Air Amm

The best index to the unexampled growbh of the Army Air Forces and
also Lo the magnitude of the problem of maintenance is the steep rise
in sirplane inventories from 2,422 in 1939 to 78,757 in 1944, Of the
194 inventory 52,918 mirplanes wers baged in the continental United
States (see Fipure 1).1 The decline in airplane inventories after 1944
was a result of the loweriag of the procurement rabe, The total engine
inventory, taking account of installed, serviceasble, and reparable
engines, was approximately four times as great as the sirplane inventory.
Thus, as of 30 June 1945, when the airplanes in the United States num-
bered 38,328, there were 159,881 engines within the continental 1imits.2

The acouisition of flying eguipment in ever-increasing volume
entailed a corresponding increase in maintenance facilities, In 1939,
a plan of expansion was drawn up that was to provide sufficient facilities
for the 5,500-airplane program then in effeet., That is, estimates were

made of the nurbers of aireraft of each type that would normally be in

1., It is unnecessary to trace here the various stages in the growth
of American air power from the 25-Group Program of April 1939 to
the 273-Group Program of June 1943, inasmuch as a full account is
availlable in other histories. <See especially draft AAF Historical
Study, "Airplane Production, Prograsms, and Controls for the AAF,
1938-1945.14

2. Statistical Summary of ATSC Activity, Control foom, Hg., ATSC.

- — o —— —————
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INVENTORIES OF AAF AIRCRAFT
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the station or depot shops for inspection, repaiv, or cverhaul a% any
one time, and from these figures the total maintenance requirements
were calculated.3 As larger and larger procurement programs succeeded

each other, maintenance requirenents were likewise increased,

&5F Headouarters Control of Laintenance

with the censidersble increase in the number of zirplanes and
engines to be kept in flying condition, the ALF Headquarters organiza-
tions exercising over-all control of majntenance had 2130 to be expanded
and modified. Traditionglly, the Chief of the Air Corps was charged
with the responsibility for the maintensnce of all aeronautical equip-
ment and supplies used by the Air Corps, except those fumished by the
Other Aras and Services, and with the Yechnical supervision of methods
of maintenance by all activities of the air am including those not
directly subject to his command--namely, the GHJ Air Force units. Such
technical supervision consisted of inspections and the instance of
instructicns pertaining to engineering methods and procedures.h

Although the Chief of the Air Corps delegated the operstion of the
maintenance system to the Chief of the Materiol Division, he retained
general control through one agency or another. This surveillance s prior
to 1939, was exercised through a liaisen office in the Supply Division,
OCAC, kmown as Field Services.5 With the elimination of certein

3. See ATST historical monograph, "History of the Acquisibion of
Facilities for the Air Service Command," p. l4; memo report, Mainte~
nance Requirements, 5,500 Airplane Program, prepared by the Budget
Office, Mat, Div., 26 Jan, 1940, in AAG 452,1-52B, Repair of Air-

crafh,

Le AR 95-5, 2 Qct, 1937, par. 3b, HNo changes in maintenance responsi-
bilities were introduced in the subsequent revision, AR 955,

8 June 1940,

Je AAF Historical Studies: No, 10, Orpanization of the Ammy Air Arm,

Pe 37

~ et
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functions of the Supply Division in September 1939 » however, the Chief
of the Materiel Division was moved from “Wright Field to Washington, where
he aserved as principal adviser to the Chief of the Air Corps on technical
matters. Because the Chief of the Materiel Division and his staff were
in closer contact with the operating elements at Wright Field than the
old Supply Division had been, this change improved liaison and brought
better informed supervision. A%t the sane time, the Materiel Division
at Viright Field, together with the four air depots and the Procurement
Districts, wes placed under the supervision of the Assistant Chief,
Materiel Diviaion.6 Maintenance supervision by the Chief of the Air Corps
consisted principally in coordinating technical instructions prepared by
the Materiel Division, initiating broad changes in policy, and deciding
upon important measures proposed by Vright Field,

Upon the creation of the Army Air Forces s> 20 June 1941, ultimate
responsibility for maintenance passed to the Chief, Army Air Forces,
The Chief of the Air Corps continued his supervision and technical control
of maintenance through the Materiel Division; and the Commanding General,
Combat Command, formerly the GHQ Air Yorce, controlled maintenance
activities at his bases.7 In other words, no fundamental changes in the
administration of maintensnce resulted. In the reorganization of March
1942, however, the OCAC and the Air Force Combat Command » each with its
oWn bases, were amalgamated and thus lost their separate identity, and

the maintenance respensibility of the Cormanding General, AAF, was

This Page Declassified IAW EO12958

6. Ibid., p, 773 “innual Report, Materiel Division, 1940,7 pp. 1-2,
7. AR 95-5, 20 June 1941, pars 3b, 4f, and 5a,
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thereafter administered alike at all continental bases by the Alr Service
Command, which had been estaklished in Cetober 1941 as the successor to
the short~lived Maintenance Command, At the same time, the AAF was piven
maintenance responsibility for the equipment supplied to it by the Other
Arms and Services but not maintained by those o::-,gan:i.za?.t:i.ons..8
Headquarters of the Air 3ervice Command, and of the other commands
as well, were located in \ashington during 1942 perhaps to keep their
commanders in close contact with Headouarters, ALF during the days of
greatest expansion, In December 1942, however, as a phase of a general
move toward decentralization of responsibilities s Hir Service Command
Headguarters was moved to Patterson Field, Thereafter, liaison between
the Air Service Command and the Commanding General, ALF was carried on
by the Directorute of Base Services in dashingbon. In March 1943, the
Dirvectorate of 3ase Services became one part of bhe organization headed
by the Assistant Chief of Air Staff for Materiel, Maintenance, and
Distribution (KG/A3, 128D),” lster, in July 1944, renamed Maberiel and
Services (M&S).lo In the same manner as predecessor organizations, &3
received routine reports from the Air Technical Service Command and the
other commands and air forces s passed down staff decisions relating to

maintenance and supply, and coordinated technical directives.ll

8. AR 95-5, 15 June 1942, pars, 2y 31, 3n, and 5d.
9e Organization of the Army Alr Arm, pp. 37-45, 8123,

10, ithin the ¥&5 office, forwerly the Mi&D s staff supervision of
rmeintenance was handled by the Air Services Division, and more
specifically by the Supply and Haintensnece Branch, This branch on
30 June 1945 consisted of 59 officers and 81 civilians.,

11, Interview with Lt. Col, Clarence Haymes, Zxec,, Air Services Diw,,
AC/L3, M&S, 24 July 1945. The diaries of the Air Semvices Division
provide a day-to-day description of the staff work on naintenance
rolicy accomplished by this orpanization.
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iir Corps and GH3 Alr Force Malnkenance

One of the organizational features which served in some measure to
complicate the administration of maintenancte as late as 1941 was the
division of the air arm into two coeguai branches: the Office of the
Chief of Alr Corps and the GHJ] Air Force (atter June 1941 known 2s the
Air Force Combat Command), A confusing factor was that "Air Corps"
was alsc used as a collective term reilerring to both brauches of the
air ara. The CCAC operatea the Materiel Division at ‘Wright Field,
the air depobts, and various bases and installations carrying on technical
and supply activities, Dstablished 1 March 1935 as the striking arm,
the GH. Air Force included about 40U per cent of the personnel aad an
even larger proporilon of the continenbtal bases of the air arm. The
commanding general of this branch had complete authority over tactical
flying units and was responsible for their tactical training and
maneuvers, and olso for the performance of inspections and the lower
echelons of maintenance, On the other hand, the CGH) iir Force was re-
quired to comply with the technical instrucbions pertaining to mainte-
nance issued by OCAC through the liateriel Division. Further, the major
overhanl of all flying eoguipment, whether belonging to the Air Corps or
the CGHTI Air Torce, was performed by the air depots, which operated under
the control of the 00.&0.12

The actual work of maintenznce inspections, repair, and also supply
was accomplished at the Gl iir Forze bases by military organizations

known as service squadrons znd GHY Air Force base troops. The sgervice

12, Orpganization of Lhe irmy Air Avs, ppe 4-29.

THIS PAGE Declassified IAW EO12958




[ 3 g
’ .

This Page Declassified IAW EO12958

ANFHE-51 o 13

squadrons, or combat unibts, were limited to personnel, equipment, and
supplies sufficient for first echelon work. So far as maintenance was
concerned, first echelon consisted of eleaning and servieing, the
performance of 20~ and 40-hour inspections, minor repair, and the re-
placerent of wnit asssublies. GH2 Alr Force base troops did second
echelon work; they were assigned the B0-hour inspections and made
replacernents end heavier repairs, including top overhaul (eylinder and
valve repairs). Lajor overhaul, or what was known as third echelen
maintenance prior to February 1942, had to be reserved for the depr.'ﬂ:s.:l'3
In 1940, the GHQ Air Force created a new service organization, the Air
Base Group, comprising o Base Headouarters and Air Base Squadron, a
Materiel Squadron, and & number of units of Other Arms and Services.
At the bases of the O0CAC, similar maintenance and supply functioas
were performed by military organizations known as Air Base qu.xad]:'cr:is.llL
The alr Base Sguadrons were taken over by the Maintenance Comrand,
and later by the fir fervice Commend, to form the nuelei of the air
depot and service groups, which were designed for combat operations

15

oVerseas,

13, Lateriel Kemo 1, Hqg., GH) AF, 8 July 1936, in ALG 401 C, Systems
of Supply and Maintenance,

14, ATSC historical monograph, "The Air Service Command: An Adninistra-
tive History, 1921-1944," p. 25 [hereafter referred to as ASC
Administrative Historyl,

15, A deteiled treatment of such military organizations and their

training is to be found in ATSC historical monograph, "The Crganiza~
tion and Training of Tactieal Service Units for Cverseas Alr Forces:

Part I, 1935-1942," ppe 1l=~16. The individual technical training
of enlisted mechanies is discussed in AAF Historical Studies:
Jo. 26, Individual Training in Alreraft l%aintenance in the AAF,
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Tt has already been indicated that, below the level of AAF Headw
quarters in .ashingbon, maintenance was administered by the Materiel
Division, along with supply, research, and procurement. The Field
Service Seetion of the Materiel Division was the agency lmmediately
responsible for certain of these matters, and within the Field Service
Section maintenance alone was handled by the llaintenance Branch. The
primary funections of this branch consisted of studying maintenance
procedures, initiating technical instructions, providing for the revision
or recizion of instruetions already current, investigating failures of
equipment, and processing Unsatisfactory Eeports.”

The difficulties of administering uniformly Air Corps maintenance
and supply in the two nearly independent branches of the air arm, the
GHQ Alr Force and the Air Corps, as well as the steadily increasing
burden of work, prompted the Chief of the Materiel Division, lérig. Gen,
Carl Spaatz, to recommend in October 1240 that a plan of reorganization
be prepared for study. The first plan, submitted late in 1940 by the
Field Service Section, envisaged "a supply and maintenance organizaticn
providing for the direct control and responsibility for these activities

down %o znd ineluding Alr Bases and stations by the Chief of the Materiel

16, A fairly complete account of the inception and development of the
Haintenance Command is to be found in the ASC Administrative
History, pp. 23=40.

17+ In February 1940, the Maintenance Branch was made up of 7 units
to which 36 civilians and 6 officers were assigned, Field Service
Section YMewo 41-23, 23 ¥ay 1941, in TSAGD 300,6, Hemorandums.
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.D:i.'vis:'u:ar)s..“]'8 The chain of command was to exbtend from the Field Service

Section to the air depots, and from the depots it was to "fan out to

. the various air bases and stations within the control areas of the
. individuval depcts."l9 Heretofore, the Field Service Section could be
. said to have exercised only technical econtrol of the maintenance and

supply activities at the bases and stations, but direct command control
over tite four air depots. The new plan proposed that the command
Jurisdiction of the Materiel Division (through the Field Service Section)
be extended to cover maintenance and supply facilities and perscnnel at
the Air Corps stations, and it further provided that the Corps Area
Headouarters be eliminated as an aduinistrative link in the Air Corps

. supply scheme. (The Gorps frea hed never figured importantly in the
Air Corps maintenance system.) A second plan submitted a week later

. added the saggestion that Other Airms and Services officers be essipned
to the Field Service Section for the purpose of supervising and coordinate
ing activities pertaining to materiel procured by their respective services
for the Air Gorps.zo

The basic features of these plans were worked into a proposal for

the Air Corps Maintenance Command which came under consideration during
the winter of 1940-1941, The plan for the aintenance Comnand, particularly
the provision for centralized control of maintenance and supply at both
Air Corps and GHO fLir Force bases, did not pass without a demurrer.

Lt. Gea. Delos C. Emmons, the Commanding General of the GHI Air Force,

. 18, lemo Report FM-40, 22 Nov, 1940, in ASC Administrative distory,
App. B.
19, Ibid,
<0, lLemo Report FMw/l, 28 Fov. 1940, in ASC Administrative History,
[}
APpe Be

-
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wrote:

The proposed laintenance Command would operate by taking over

GHJ Alr Force air base functions of supply and maintenance at

the expense of tactical mobility and effectiveness « + « o My

recommendations are as follows: That a Yaintenance Command

be organized under a general officer and separated from the

other parts of the present Materiel Division., That, except

for technical supervision, responsibilities for supply and

maintenance stop at the boundary of the air base,

In stabing such objections, General fmmons gave voice to the conflict
more or less traditional in the Army between two concepts of commands
the concept of unified control of all activities at a given base or
installation versus the concept of parallel chains of command, one for
tactical operations, and one for services--supply and maintenance,

The decision was in favor of the theory of parallel chains of command,23
and the Provisional Air Corps Maintenance Command was adopted 15 March
1341. Having been accorded .ar Department approval, it was renamed the
Vaintenance Command on 29 April 191.1.% Upon actiwation, the new
command comprised a Headquarters at Patterson Field, the Field Service
Section, the four continental air depots, and the 50th Traasport wing.
In addition, the Fairfield and San Antonio Group Areas, each consisbing

of several installations known as subdepots, were established as sub-

ordinate units of the new command, Attendant upon the expansion of the

21, Lt. Gen. pelos G, Mamons, OG, GH" AF, to C/AC, 27 Jan. 1941, in
ALG 321.9, Meintenance Command,

22. 3See "Papers on Organizational Helationships between Army Air Forces
and Army Service Forces," revised 11 Dec. 1944, in ATSHO files.

23. Resort to the "parallel chains of conmand" system was Justified on
the basis of the experience of the BAF. It was pointed out that
under this plan combat units were relieved from duties and responsi-
bilities relating to supply and maintenance and that they were
therefore able to devote all their energies to tacbical operations.
Yemo Report Fi-40, 22 Nov. 1940,

2hs  TAG to OG, GHO) AF, ete., 29 April 1941, in AG 3R0.2, Air Corps
(4=25=41) 1= (Ret) M,

— e #
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air arm in 1939 and later, the great need for many subdepot installations
for maintenance and supply functions was recognized.25 This realization,
together with the fact that a large comtrol agency had to be provided
fc;r such installations, was an important consideration underlying the
conception of the Maintenance Command,

The stated purpose of thei Kaintenance Command was to keep the
largest proportion of airplanes possible in flying condition throush
the efficient administration of maintenance and supply.26 This mission
it sought to carry out, as indicated above, by taking over the two
highest echelons of maintenance and supply, then known as second and
third echelon.27_ There was no difficulty about third echelon, or depot
naintenance, inasmuch as the depots, operabing under the Field Service
Section, continued to perform this work for a1l flying organizations
Just as before. Second echelon, however, was taken over from military
units at the Air Corps bases which had hitherto accepted this responsie
bility, and assiged to the newly created subdepobs, where facilities
were available, In deference to such objections as those raised by
General Ermons in the letter quoted above, it was at first decided not
to establish subdepots at GHQ Ajr Force bases, and second echelon work
at such bases continued to be the responsibility of the tactical organiza-

28
tions until January 1942,

25. A systematic account of the development of the subdepots is reserved
for Chapter ITI of this study.

26, Lt. Col. Clements Mclullen, CO, SAAD to CO, Randolph Fld, 25 March
1941, in TS5CHI-2 files.

2f. T0 00-25-4, 13 tiov. 1940, In 1942 and later » depot maintenance was
called fourth echelon, and certain lighter repair procedures assigned
to subdepots were called third echelon, See TO 00=25-l, 1 Feb. 19423
also Chap, IV of this study.

28, 1st ind. (Cept. H, D, Baggerley, Supply Officer, Manchester Air Base,
ldanchester, N, H,, to Asst. Chief, Mat. Div., 2L April 1941), Chief,
Maint., Cond to CO, Manchester 4ir Base, 25 June 1941, in TSAGD
323461, Organization ASC,
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The brief existence of the Maintenance Command (it was absorbed by
the Air Service Command 17 October 1941) did not permit the working of
- miracles, In fact, the I'ield Service Section as the principal head~
* quarters component continued under the Maintenance Comnand just as under
. the direct. supervision of the Chief of the Materiel Division, except
that a few subdepots now had to be taken into account, The principal
advantage of the laintenance Compand over the older organization was
that it provided a larger framework for the expansion of the administra-
tive units, Further, the greai importance of maintenance and supply was
recognized in the creation of a special coumand ‘for the supervision of

these functions,

. Maintenance Under the Air Service Command

and the 4ir Technical Service Command
The fact that the Maintenance Command was succeeded 17 October 1941
by the Alr Service Command did not in itself affect the aduinistration
of maintenance, The Field Service Section was taken cver intaect and it
continued to tunction relatively undisturbed until the outbreak of war
on 7 December 1941, after which it underwent great expansion and many

2
changes, including a change of its title to Air Force Section. 7 It was

finally dissolved in December 1942, whereupon its units, acecording to
their functions, were assigned to the newly created (1) Maintenance,
. {2) Supply, and (3) Personnel and Training Divisions. The establishment

of these three divisions was part of the general functional reorganization

@ 29, GO 26, Hq., LSC, 26 Varch 1942,
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of the Air Service Cormand, The functional or straight-line organization
proved to have certain advantages over the conventional command organizaw
tion. Headguarters of the Air Service Command had heretofore tended to
act as a bottleneck because lower echelons, having little authority,
were obliged to refer many decisions to the general staff and the
commanding general. The new organization eliminated the general staff
and gave broad authority to the division chiefs, iht:v.s s the newly created
¥aintenance DivisionBo could normally act on maintenance problems much
more expeditionsly, This general organization remained in effect for
the duration of the war, although there were certain inteérnal changes.
The most significant of these changes resulted from the assumption
of maintenance responsibility for equipment originally furnished to the
Air Forces by the Other Arms and Services, The Signal Corps, the Ordnance
Department, and the Cuartermaster Corps in particular supplied essential
materiel to the air arm, and, pr:i-.or to late 1943, retained a considerable
measure of responsibility for its maintenance. The procedures involved
in the supply and maintenance of such classes of property proved to be
curbersome under the stress of wartime conditions. There were even
occasions on which the equipping of combat aircraft was seriously impeded

31

by the delays inherent in the old system. The first sbep toward -

correcting the situation was taken shortly after the declaration of war

30. 1In dJanmary 1943, the newly organized Maintenance Division consisted
of a section each for aircrafi, engines, accessories, associated
equipment, miscellaneous eguipment, and maintenance control. The
Aircraft and Engine Sections were broken down into branches for
specific types and makes of equipment; and within the branches,
special units processed UR's, prepared Technical Orders, analyzed
accidents, prescribed cverhaul procedures, etc,

31. TFor a discussion of the defects of the old system of supply and
waintensnce so far as Signal Corps eguipment was concerned, see
ASC 8ignal Corps Activities, pp. 12-33.

A

—
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when & Special Staff Section for each of the Other Arms and Services

was seb up in Headquarters, Air Service Command (ASC). In these sections,
which operated under the Commanding General, ASC, control of the supply
and maintenance of the eaquipnent needed by the AAF was centralized., The
vast quentities of airborne and ground radio and radar equipment pro-
vided by the Signal Corps was of especially greabt imporitance to the air
war, and the Signal Section came Lo be the largest of the Special Staff
organizations. Its responsibilities included supervision of the unit
training of AAF persomnel in radio supply and maintenance and bhe
training of civilian radio mechanics for the air depots., The Ordnance
Section assumed responsibility for the maintenance of AAF automotive
vehicles as well as for the supply and maintenance of gunnery equipment,
Direct AAF control of functions formerly performed by the Other Arms .
and Services greaily imuproved the supply and maintenance of signel eguip-
ment, special purpose vehlcles, and other property procured for AAF use,
The assimilation of such functions by the AAF continueds The Special
Stafl Sections within the Air Service Comrand continued in existence
until 1 Noverber 1943 when they were absorbed by the three operating
divisions--the (1) Supply, (2) Lfaintenance, and {3) Personnel and
Training Divisions--of. thet command (see Figure 2).32

Lfter the laintenance Divisicn had absorbed the mainbensnce branches

of the Special Stoff Sections, its personnel consisted of approximately

32, TFor a discussion of the part played in the AAF program by all the
Other Arms and Services, see draft AAF Historical Study, "Relation-
ships between the A:F and the \Yar Department and Other Agencies,®

- ——
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1,700 persons, of whom one-fourth were military personnel.33 During
1944 several significant additions were made to the functions of the
division: (1) there was initiated a program of integration of all

w maintenznce activities whereby facilities at each AAF base were consol- ~ ‘
idated for economy of o;:us:rad:.:i.on;3 A (2) responsibility for fourth echelon
maintenance and repair of all vehicles and motorized equipment used b&r
AAF was assumed;35 (3) responsibility was also assumed by the Air
Service Command for the maintenance and repair of fixed communications
equirment and for the operation of certain Signal Corps installationgw.
that is, the process of absorbing into the Aiv Service Command the funce
tions of the Other Arms and Services that pertained to the Army Air

d "Forces was continued;36 (4) £inally, the ASC was directed to provide

. for the planning, equipping, and maintenance of marine equipment used

. by the AAF, such as the floating repair units.?’ 7

The creation of the Air Technical Service Command on 1 September

19447% brought about no fundamembal chenges within the Maintenance
Livision although the facilities and personnel of the former Materiel
Command printing plant were absorbed, As of 31 December 1944, the

Maintenance Division was staffed with a total of 2,051 person339 and by

33, Figures as of 1 Jan. 1944, "iaintenance Division Annual Report,
1944," p, 7, in TSCHI~2 files.
3bh. ALF Reg. 65-73, 22 Jan. 1944. That is, base engineering shops were
. consolidated with Maintenance Division activities where there was
- duplication, )
: 35. AAF Rego 65"‘8, 4 Cct, 194L.,
36, ASC Signal Corps Activities, 30-33,
37. See ATSC historical monograph "A History of the Army Aireraft
Repair Ship Project, Hovember 1943-September 1944,M
9 " 38, ATSC lieg, 20~33, 1 Sep. 1944,
39. Maintenance Division Anmmual Report, 1944," p, 7.

.
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30 June 1945, with V-J Day two months away, total strength had dropped
slightly because of the lessened urgency of the war si'huation.ho In
July 1945, the Maintenance Division, along w}th the Engineering Division,
was placed under the supervision of the Deputy Commanding General,
Engineering (T-3), but again its functions were not alt.ered.hl

The exigencies of wer had the effect of enlarging very congiderably
the list of responsibilities assumed by the Chief of the Maintenance
Division. His primary mission, of course, was to insure that the
largest posgsible number of Army aircraft were kept in rlying condition.
This basic function soon came to be reinforced by many specific prow
visions. 1In a directive of 1945, for example, it was stipulated that
the Chief of the Maintenance Division, who was under the jurisdiction
of the Chief of Supply and Maintenance, be charsed with the maintenance
of complete aireraft, aireraft components, engines, accessories ’
associated equipment, communications- systems, and also of other equip-
ment (principally, vehicles and marine equipment) required by the AAF
for the fulfillwent of its mission, In the same directive, maintenance
was defined to embrace quality control (that is, special measures to
insure that repaired items met certain standards), periodic inspection,
servicing, preventive maintenance (corrosion control, tropicalization,
winterization, shipping protection, storage protection, eta.), overhaul

3

reclamation, repair, restoration, and the preparation and publication of

necessary instructions pertaining to these act:i.v:i.'f:,:i.eaﬂ:.k2

40, Mlonthly Report of ATSC Civilian and Military Personnel » 30 June
1945, Product No, SU-P-368,.

4. ATSC Rege 20-1, 5 July 1945.

L2, AT3C Reg. 65=23, 1 June 1945,
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The discharge of these multiple tasks involved the supervision of
all maintenance activities at the depots, The four depots in operation
in 1939 had increased by 1944 to 12, and further, the productive capacity
of each of the original depots had been gre;t]y expaa.ncled.l{j Prior to
1 Jaxmary 1944, the third echelon work performed by the 200-0dd sub-
depots was also controlled by the Air Service Comuand through the area '
commands.u" The supervisory work of the Laintenance Division consisted
essentially of establishing policies and procedures for fourth echelon
work and scheduling it at the depots; furnishing technical assistance
to the air forces » commands, and theater air service commands on mainte~
nance matters; providing all activities of the AAF with technieal
publications; and, in coordination with the Engineering Division,' Pro~
cessing Unsatisfactory Reports submitted on all techuieal equipment.45
The mamner in which the Maintenance Division carried out its tasks is

reflected in the discussion of depot Operations.h

Faintenance Organizations at the Depots

During the time the far-reaching changes described above were being
effected, the depots eontinued to perform the overhzul of aeronautical
equipment as they had been doing for approximately 20 years, This is nob
to suggest that maintenance activities at the depots did not undergo

changes themselves. At the beginning of 1939 the maintenance personnel

43. For an account of the development of the depots, see ATSC historical
monograph, "History of the Acquisition of Facilities for the Air
Service Command," )

4ye  Chap. III of this study deals with the subdepot s,

45, ATSC Reg. 20-23, 1 June 1943,

6. See Chap. VI of this study.
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at the four continental depots totaled fewer than 1,800 persons., For

this relatively small number of employees, & simple organizational

structure sufficed.w ‘
The survey of the air depots in 1939 revealed that there were in-

sufficient facilities even for the few air force units then in being.

Furthernore, much shop equipment was found to be obsolete, and the general

layout of all but one of the depotsl’8 was considered ill adapted to the

handling of.large, modern aircraft, Although the beginning of procure-

ment under the 5 »500-airplane program enacied 3 April 1939 rendered

existing facilities even more inadeguate, the expansion of the four

continental depots did not get well under way until late in 1940, By

that time, the increased tempo of the war in Europe and the adoption

of the Sh-group program made apparent the necessity for additional air

depots, Sites were selected, construction was begun, and each of the

new installations was pressed into service as it neared completion.

0f the eipht new depots, seven came into production during 1942 and

1943, and the last, Miami, performed its first major overhaul early in

1544, 57

47, The depot engineering departments consisted of executive, drafting,
and shop sections, the last-named section broken down into seven
departments., The most important of these performed aero repair
and engine repair, See "The Vaintenance of Army Aircraft in the
United States: Part I: 1921-1939,% pp, 58-59.

48, Sacramento was the most modern of the depots in 1939. When North
Iwland, the site of the old Rockwell Air Depot, was tumed over to
the Navy, depot eguipment and personnel were moved to Sacramento,
vhere new buildings were constructed. The move tock place during
1938-1939, and the first airplane overhaul to be accomplished on
the new asite was completed in June 1939. "Iistory of the Sacramento
Air Service Command," ppe 291 ff,

49, A detailed account of the construction of depot facilities is to
be found in AT3C historical monograph, “History of the Acquisition
of Faeilities for the Air Service Command," pp. 1l4~32. For an
account of deficiencies in supply facilities, see ATSC historical
monograph YThe Evolution of the Storage System of the Air Technical
Service Command, Part I: 1918-1940," pp. 146-48,

Sl
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Engineering personnel at bhe old depobs increased while the new
instellations were beginning large-scale operations until by late 1943
they totaled in 21l depots well over 65,000, 0 Koreover, the orpaniza-
tion of the depot engineering activities steadily became more elaborate
&8 units were set up to handle highly specialized jobs.5l

To follow through all the various stages in the organizational
development of the depots iy unnecessary here, but the most important
of the changes in the engineering or maintenance organization should
be noted, After the reorganization of the Air Service Command in
December 1942, the depots were d.irected to alter their organizations
accordingly. Thus, the engineering activities at each depot came Lo be
known as the Maintenance Division, Within the depot Maintenance Division
were subdivisions, of which the Aircraft Shop and Equipment Sectimn in-
cluded all the overhaul and repair act.ivities.5 2 The aircraft shops in
the organization included six sections with units specializing in sheet
metal, wheels and brakes, carburetors, and the like.53 with the inte-
gration of maintensnce activities, still other sections were added until
the standard organization of the depot Liaintenance Division in May 1945

was as represented on the chart (see Figure 3).5 h

50+ Personnel figures by depot and year are given in Chan, VI,

5l. 1In 1940, the depot aircraft shops ineluded branches for aero repair,
engine rerair, electrical eguipment and accessories, and metal
nenufacturing and repair. In turn, these branches were subdivided
according to function, such as dismantling and cleaning,

52, ASC Lanmmal 20-1, 15 Harch 1943.

53. ASC Reg. 20-1Y, 20 Jan. 1944,

54 ATEC Rege 21-30, 3 May 1945, Intervening changes are indicated
on charts attached to ASC Reg. 20-1R, 25 Aug. 1944, and ATSC Reg.
21~30, L Jan, 1945.

-t
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Cormercial Cverheunl Activities and Alr Depot Detachments

Operating under the supervision of the air depots were various
commercial overhaul activities, The policy tra.ditié:nal in the Air Corps
was to perform all maintenance and overhavl work at Air Corps installa-
’c.:i.onaa.5£1 To some extent, however, conditions forced a modification of
this poliey during the war. In 1939, cormections with commercial
enterprises began with the decision to carry on Air Corps flying traine
ing at certain civilian flying schools by way of supplementing the
regular training facilities. Six of these schools were functioning in
1940, and the number increased steadily, some of them being started
under Lend-Lease arrangements for the training of British pilots, In-
asmch as the schools were made responsible for the overhaul of the
equipment they used, they normally contracted for this work with
commercial concerns.5

This arrangement was allowed tc siand until February 1942 when
Headguarters, ASC directed the various air depots to assume responsi-
bility for the proper performance of supply and routine inspections at
the flying schools for British pilots., This responsibility :was laster
extended to cover all other civilian flying and glider schools and the

57

overhaul apencies under contract to them, The Air Service Command

also took over the coniracts for overhaul and authorized the depots to

55. "The Maintenance of Army Aircraft in the United States, Part I:
19211939, p. 62,

56, Interview with J., P, Brown, Airceraft lazint, Supervisor, Contract
Serv. Br., Yaint. Control Sec., ¥aint, Div., ATSC, 19 Seps 1945,

57, Instructions with respect to the British flying schools were sent
to San Antonio in the form of a radiogram from Headquarters, ASC
on 11 February 1942, and later directions applying to the other
schools were issued 6 June 1942, See Wiistory of the San Antonio
Air Service Command to February 1943," ppe 37-38.
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find more commercial sources for repair. Additional facilities for the
reconditioning of primary trainers, such as the FT-13's, PT-17's, PT-19's
and PT-23's, and their Continental, Lycoming, and Ranger engines were
necessary because of the steady increase of training activities and also
the need to reserve the air depot_ and subdepot facilities flor the more
complex job of repairing and modifying combat airplanes. In all,
contracts were let to 22 different soncerns, of which 6 reconditioned
airplanes, 8 overhauled engines, 1l repaired wooden propellers, and the
remainder overhauled both airpianes and engines. The Air Service
Command through t..he depots also supervised the fourth'ecnelon work
performed for the AAF by other commercial contractors--namely, the air-
lines taken over by the Air Transport Command, HNineteen airlines and
approximately 1,500 airplanes, most of them transports, were involved,
The shops of 17 of the airlines were actively engaged in overhauling
this equipment during the war.5 8

In order to carry ocut its obligation to supervise maintenance at
the civilian flying and glider schools, the contract overhaul agencies,
and the airline shops, the air depobs provided small, appropriately
trained units which came to be known as Air Depot Detachments, These
units, consisting of from four to seven civilian maintenance and supply
people and an officer, were stationed at the various commercial
activities, although they were considered part of the air depot sta.ff.59

In addition, AAF inspectors visited the installations to check on the

58« Intefview with J, F, Brown, 19 Sep. 1945,

59« The composition and duties of the Alr Depot Detachments are set
forth in Depot Control Area lemo 80-10, Hq., SAAD, 2 Sep. 1942,
in "istory of the San Antonio ASC to February 1943," App. 15.
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quality of their worke So far as contract overhaul was concerned, this
arrangement continuefl from 1942 to 1944, when the reduction of training
. rendered such supplemental facilities unnecessary, The termination "
. dete for the contract agencies was 30 June 1944, but backlogs of work
kept. some of them occupied until September of that year.60 In general,
these agencies perfome& an essential service very well, and their‘
large contribution to the training program was officially recognized.61
The airlines shops continued to overhaul Air Transport Cormand equip-

went from 1942 through the course of the entire war, and even for a

2
short time thereafter were operating on a curtailed basis.é"

60, Interview with J. F, Brown, 19 Sep. 19455 Maj. Gen. Clements eifullen,
Chief, Liainte Div., ASC to CG, FASC, 11 Karch 1944, in TSAGD 452.031,
Maintenance and Hepair of Aireraft and feronautical Eguipment.,
X 61s See letters of commendatlon to each of the conkract overhaul agencies
in files, Gontract Serv. Br., Kaint, Control Sec., Kaint. Div., ’
ATSC. It is stated in other correspondence that UR's were submitted
on 1less than 2 per cent of the equipment repaired by such agencies,
endghat the quality of work and economy of operations were, in
general, excellent,
" 62, Interview with J. F, Brown,19 Sep. 1945, Production figures for
contract overhaul and airline shops are given as accurately as
@ possible in Chap. VI. The depot reports did not include the work
of these agencies,

- P —

THIS PAGE Declassified IAW EO12958




x L
' .

This Page Declassified IAW EO12958

gy

ANFHSS51

Chapter IIX

SUBDEPOT CONTROLL

Activation of the Subdepots

The zir depot facilities were designed to provide only for the
highest echelons of maintenance and supply. Bubt, as the AAF expanded,
facilities at the air bases--hangars, runways, shops, and warehouses—
had to be enlarged and equipped so that the lower echelons of service
could also be performed. Further, many new air bases had to be con-
structed. Like the need for more and larger dt;,pots, the future re-
quirements for additional air base facilities were anticipated at a
fairly eerly date. As a matter of fact, the Provisional Maintenance
Command, as hes been shown, was ea;.tablished for the purpose of providing
centralized control of the maintenance and supply facilities at the air
bases and to superintend the extension of these installations., Such
base facilities were called subdepots, apparently the first use of the
term, in a directive of February 1941 prescribing the organization of
the Provisional Maintenance Command.2 {ipon the activation of the
Provisional Air Corps Maintenance Command on 15 llarch 1941, subdepots

were to be established at 10 Air Corps bases, of which the first four

1. The present account of subdepots deals principally with the adminis-
trative history and the maintenance activities of these installaticns.
For an account of subdepot supply, see AT3C historical monograph,
"The Evolution of the Storage System of the AT3CH Part II,

2. Maj. Gen, George H. Breth, Asst. C/LC to CG, GHUAF, etec., 1k Feb,
1941, in TSCHI-2 files,
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were in the so-called Fairfield Provisional Maintenance Group Area R
and the remainder in the San Antonio Area.3

Freliminary instructions provided, first, that the Materiel Section
(that is, the engineering and supply departments) at the several stations
would thereafter be known as the Liaxwell Fielid Subdepot, FRandolph Field
Subdepot, etc., but that the official names and functions of the other
activitie.;; on the base would not.be affected; second, that a subdepot
commander, who might also be engineering or supply officer, would assume
responsibility for engineering and supply property and command control
of the military personnel assigned to those activities; third, that the
normal function of the subdepot would be the performance of second
echelon maintenanceh of Air Corps equipment on the post and of the-
procurement, storage, and issue of all types of Air Corps supplies,
including fuel and 011.5

Later it was stipulated that the subdepots would operate under the
supervision of the conkrol depots to which agsigned, and that the control
depots in turn would bs subject to the maintenance wing coma.nders,é the
immediate subordinates of the Commanding General » Haintenance Command.

Enlisted men assimed to the subdepots would be released as soon ag

3. The 10 bases were as follows: Selma, Ala, 3 Montgomery Airport;
Haxwell Field; Eglin Field; Barksdale Field; Eandolph Field; Kelly
Field; Brooks Field; San Angelo; and Ellington Field. Ibid,

4e The term "vhird echelon maintenance' was not regularly used to
describe the operations allotted to the subdepots until after the

7 publicabion of T0 00=25-4, 14 Feb. 1942,

5« MNemo by Lt. Col, Clements MclMullen, 0D, SAAD, 25 March 1941, in
TSCHI~Z files,

6s The Naintenance Vings of the Faintenance Command were never achbivated
except in the form of the Air Service Area Commands » in Decenber
1941. See ASC Administrative History, ppe 56-58.
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adequate civilian replacements could be secured. Tne subdepots, in fact,
were to be eivilian-operated except for the supervision of cormissioned
officers. The functions of the subdepot commander were not to interfere
with the prerogatives of the station commander, That is, subdepot
personnel were to remain under the disciplinary control of the station
commander, but the latter was not to hamper the work of the subdepot by
assigning post duties to such personnel. Further, the post commander
wag to furnish transportaticn, fire protection, and guards to the sub-
depot.7
It wog also directed that, as soon as practicable, the Commending
General, Air Corps lMaintenance Command would instzll subdepots at all
stations under the direct conbtrol of the Chief of the Air Corps.8
ALceordingly, obhers were added very soon., The Fairfield and San fntenio
Air Depobts superintended these early activations. At Fairfield, the
Chief of the Subdepot Section undertook the task of orgenizing the
subdepots with the assistance of a number of ecivilians, An experienced
civilian was sent to faxwell Field on 1 April 1941, with a cadre of
civilians trained in maintenance and supply at the Fairfleld Depot.
With the cooperation of officers at the air base, more civilians were
hired locally and on-the-job training was then instituted., In time, the
military units that had been performing such work were released for

other duties. After operations at Maxwell Field were well under way,

the civilian administration proceeded to three other fields where, with

7. Maj. Gen, George H, Brett, 0040, to CG's of the Southeast, Guilf
Coast, and ijest, Coast Training Centers, etc., 28 fLug, 1941, in
854G 321.9, laintenance Command,

8, Ibid.
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new cadres from Falrfield, he repeated the crganizational process.9 In
the meantime, the same work had been poing on at bases in the San Antonio
Area, and elsewhere in the Fairfield Area.
. As more and more activations were ordered, it came to be customary
. for cadres to be trained not only at the depots, but alse at the sub-
depots alreacw_in operation, Thus, an administrator from the 3an Antonio
Air Depot, having activabed the Lake Charles and Stuttgart Subdepots in
‘ Jan‘uary 1942 with & cadre of 25 people from the San Antonio Air Depot,
arranged for training three complete cadres at these bases and with
them activated more subdenots without drawing additional personnel from
the San Antonio depot..lo Shortly after the outbreak of war, it was
. decided thet subdepots would also be needed at the 4Lir Force Combat
Command stations to provide properly for the maintenance of tactical
- organizations; then the maintenance and supply system of the air armm
could at last be said to be cen'bralized.ll
For guidance in handling the many activations new instructions
were issued in January 1942, Subdepots were anthorized at all bases
where no less than one group of a:‘x.rc.:c'an‘."c,l2 was stationed, This provision
was later defined more exactly: Class I subdepots were to be set up

where aircraft totaling more than 150 engines were based, and Class II

9. "History of the Air Depot at Fairfield, Chio, 1917-1943," pp. 119-21.
10. Interview with A. J, Nassamer, Superintendent, Lireraft Repair Sec.,
" Maint, Div., FATSC, 10 July 1945,
11, The Air Service Jommand was directed to proceed with the activation
of subdepots at certain ALir Force Combat Command bases as early as

- 2 Jan, 1942, Lt. Cols L. P. «hitten, Exec., ASC to Asst, Chief,
hA3C, 2 Jan. 1942, in AAG 323.7J, Depots and Subdepots,
. 12, The number of aircraft making up one group varied with the type of

airplane, For example, there were 68 heavy bombardsent airplanes
in a group, btut a pursuit group consisted of 130 alrplanes,
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subdepots where the number of engines totaled less than 150.13 The
personnel problem was also dealt with fully in these instructions,
The otficers, enlisted men, and civilians needed to operate the engineer-
ing and supply departments of the base as of 1 January 1942 were to be
taken as the normal personnel reguirements of the subdepot unless there
had since been an ir}crease or decrease in flying activities, All ene
listed men were to be released not later than July 1942, 50 per cent
of then to be returned to the base commander, and the remainder made
avallable to the Air Service Command for assignment to air depot groups.
It was expected that sufficient civilian workers would have been trained
to do the subdepot maintenance and supply before the enlisted men were
released. Finally, all concerned were reminded that the sole purpose
of the subderot was to serve flying organizations and that therefore
completbe cooperabion between subdepot and base commanders was essential.u’
As of 8 December 1941, 47 subdepots were in operation, but activa-
tions after that date oceurred ruch more rapidly. By 3 September 1942,
when number designations were assigned the subdepots, 130 were function-
ing or were in the process of activation.ls Instead of being concenw
trated in the Fairfield and Zan Antonio Areas like the first installatioas,
sdbdepots began to appear on airfieldsin all sections of the country. The
wide distribution in April 1942 is shown on the map (see Figure 4).
Turing 1943, there was more than an 80 per cent inerease, and on 1‘ Janvary

1944, when it was determined that control should no longer be exercised

13. ALF Reg. 65—6, 7 Feb. 1942,

Lhe—Col, Villiam U/, Dick, Air Adj. Gen., to CG, Combat Comd, etc,,
24 Jane 1942, in TSCHI-2 files,

15, T4G to CG, ASC, 3 Sepe 1942, 4G 320.2 (9-2-42) MRA-AF, in TSCHI-2
files,

e

THIS PAGE Declassified IAW EO12958




¥ 3YUNOI4 : . “

P —tr———ra———
[ )
wein
G]s A
E 8

codtn "B Owuma o
oo ..Sl-.m.ndndx

5 ™ G

T TN SR e Y

ry O o
a2 |8
v- Fal ] } DONMD
] R

This Page Declassified IAW EO12958
THIS PAGE Declassified IAW EO12958

dVYA Y3UVY T04LNOD LOd3A XIS

1
.:- »




4 ."

This Page Declassified IAW EO12958

AAFHS-51 ' g 34,

by the Air Service Command, 238 subdepota, of which 216 were active,
were transferred to the other commands and the continental air fbrces.%6
The earlier subdepots were generally established at flying bases
already in full operation. Later, however, many were installed on new
bases even before flying was begun by the using organizations., When
the Subdepot Section of one of the control depots learned of the
construction of a new base in its area, it made plans for a subdepot
of appropriate size. A parent subdepot was named and given notice to
train a c;dre of workers for the new installation. Ailso, reguisitions
for equipment were processed through Air Service Command channels.l7
In general, these preparations greatly facilitated the establishment of
subdepots. Because a nurber of subdepots were developed on the basis
of the shops and eguipment already existing on the older field whereas
the remainder were entirely of new construction, a wide variety of types
and quality of maintenesnce and supply facilities resulted. A typical
subdepot, however, might be said to consist essentially of the following:
& maintenance inspection hangar; engine cleaning building; warehouses;
oil, paint, aand dope building; reclamation shed and yard; and 2 shop
providing space for sheet metal, wood working, electrical, and paint

departmants.ls

16é. A list of the subdecots with approximate activation dates and other
information is incorporated in the App.

17. Col. T. ‘. Scott, Chief, Subdepot Control Sec., SAAD to CG, Fld,
Serva., ASC, 7 Oct, 1942, in TEAGD 323.3, Organization--Subdepots,

18, AT3C historical monograph, "History of the Acquisition of Facilities
for the Alir Service Command," pp. 113=lk.

-
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Subdepot, bpera-bions
. The control of the subdepots was assigned to the various continental
*
. air depots. Although Fairfield and San Antonio activated the earliest
:, of them, Middletown and Sacramento began cocperating in the program by

the end of 1941, As new air depots came into operation, they were
normally given cherse of those subdepots in their areas which had been
activated by one of the clder depots. Some subdepots were even shifted
to a third control agency as the number of depots increased, Such
changes in administration tended to work hardships because accustomed
lines of supply and other services were broken, There were isolated
instances, however, where, even after transfer to a differed control
depot, subdepots continued to transact business with their original
source of supply., Certain lMobile, Ala. subdepots, after they had been
. allotted to Varner Robins, conbinued by tacit agreement to draw upon
Eobile for parts and supplies for tactical sireraft while subdepots in
both the lobile and jjarner Hobins Arems depended upon ¥azrner Robins for
trainer airplane parts. This arrangement was considered undesirable
and was terminated 15 August 19h3.19
The control agency within the depot organization, nsually known as

20
the Subdepot Section, was made responsible for technical inspections

19, BErig. Gen. James A, }Mollison, CG, MOADCAC to Brig. Gen. L. Ts
Miller, Chief Supply Div., ASC, 12 July 1943, in TSAGD 401, System
e of Supply. Also, T.X, LSCSP2~7-39, GG, ASC to CZ, OASC, 1k duly
. 1943, in jbid.
20, "listory of the Air Depot at Fairfield, Chio, 191.7-1943," pp. 122-23,

" — The Subdepot Section consisted of a chief, several assistants, the
depot engineering and supply officers, and a clerical force, At
. Fairfield, 10 officers and 100 civilians were assigned to this

section by 1943,
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‘of the subdepot facilities and operations, for the proper handling of

reparable equipment sent in by the subdepots for overhaul, and for the
flow of supplies from the depot., Frequently, modification jobs were
assigned to the subderots, At the direction of Fairfield, for example,
the 5th Zubdepot, Baer Field, Ind., undertook a gun-mount and door
modification of 165 B-260 airplanes beginning in Tebruary l9h3.21

The subdepots were organized soriewhat along the lines of the depots.
The spproved engineering department organization as of June 1942 shows
21 different sections, although not all of these wére needed at the
smaller installations. The Air Service Commond reorganization of
Decexber 1942, already mentioned, which created the Maintenance, Supply,
and Perszonnel and Training Divisicns, was to be carried down through
the depots and even into the subdepots. Nevertheless, the engineering
organization within the subdepot continued to be known as a department
rather than a2 division until late in 1943 (see Figure 5). In the 208
eivilianized subdepots22 in operation 31 December 1943, the number of
employees in all activities ranged from fewer than 100 at some minor
installations to 800 and nmore at the 8th Subdepot, Barksdale Field, and
other large bases: The average number of ecivilians in the maintenance

23 In

departments alone as of the end of 1943 was approximately 255.
cddition, several officers were assigned to each subdepot in supervisory

capacities,

21, "History of the Fairfield &ir Service Command, 1943-1944," p. 13.

22, Certain subdepots were necessarily manned with military personnel.,
as will be explained presently.

23. “Ionthly Eeport of Distribution of Civilian Persormel as of 31 Dec.
1943," in Personnel Statistics Secs files, Hae, ATSC. Over-all,
figures for subdepot personnel are given in Chape VI,

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

S 34¥nold

todi WXK00 62
] NOISIAID JONYNIINIVM 3D
¥SOTIYEINI WOCYIN NI TINWOW S{NINI1D

éﬁg Q3 \Okddv

[(NCYIHO2 (it )
NOLLO3S IN3INLIND3
HOLOW B 3DIHIA

TN Q00M

C annad i |
AMONNOJ (JOHS INIKOWY _rﬁFﬂ.Guxm
5 N _ [ |
NO1LD3S NQILO3S
Hivd3ad Oy HiVd3H B N LOVIINYN
"
THNIHIOD ¥ ~ 3 dwavy ¥
Prveins ANIWYIRUY LININNYLSNG I¥oI9L0373 EVERREELET _ 3400 ‘thivd | INYIAHIV
b — - e o o ] I N
) NOILO3S NOLLO3S
JSIN B8 SAIMOSSIOW Hivday 3INVI4HIY
< -

BT LN

1

SdOHS L4VEONIY
1043Q-80n5

NOI193S NOIL93S
NOI LYWY103Y JONVNILNIVN dOHS
SINIONILNIYIINS LSS
10430-6nS NOLLO3S dHS LIVUONIY 10430-905 NOIL93S INVLSISSY
S¥391440 1w Lssv] | 7ouLNoo NoiLONOOUd AN3ON3LNIY 3dNS NOLLO3JSNI NOLLONGOYA INLIVHLSININGY
l | l ]

ININLHE0 FONYNIINGN 10430-006
H30I430 FONYNILNIYW

K1 L5291 14

..o

4

THIS PAGE Declassified IAW EO12958

"




X Ta
' .

This Page Declassified IAW EO12958

ALFHE-51 ‘ 37

Units of all flying organizations were serviced by subdepots within
the United States. HNearly 40 per cent of the subdepots were on Training
Command bases and a slightly higher proportion on the bases of the
conbinental air forces.zh At a typical Training Coamand station, such
as Lynn Field, Bainbridge, Ga., where the 6th Subdepot was located, there
were from 225 to 260 airplanes, most of them basic tralners, BT-13A's
and BT-15's, The subdepot personnel needed to service these airplanes
consisted on 31 December 1943 of 8 officers and 339 civilians, of whom
approximately 225 were assigned to maintenance. During December 1943,
175 airplanes were inspected, repaired, and returned to service by the
6th Subdepot.25 At a representative tactical base, Yareh Field, Calif,, .
belonging to the Fourth Air Force, there were 286 airplanes as of
31 December 1943, most of them P-38%s and B-24's. The 64th Subdepot,
located at March Field, was staffed by 9 officers and 805 civilian
employees, and of the latter, 418 performed the maintenance work for
the 286 airplanes.26

The subdepots were charged with the performance of all third echelon
maintenance within their c;.pabilities and such second echelon work as
was directed by the:h: cormanders. In Janvary 1943, Class 11l subdepocts,
to be set up at "special® bases like Gulfport, the base of the 2lst
Antisubmarine Squadron, were added to the two classes already in ex-

PA
istence, 7 Other directives permitted a classification of subdepots

2, Miir Service Command Station List as of 1 December 1943.M"

25, WHistory of the 6th Sub-Depot from 1 November 1943 to 31 December
1943," in TSCHI-Z files.

26, Wiistory of the San Bernardino Air Service Command," Sec., 5A.

27. AAF Reg. 65-6, 11 Jan, 19hjo
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within a given area into "control! and “satellite" installations. Thus,
the Rome Air Service Cormand designated the l;éthhSubdepot at Houltoen,
Kaine, a satellite of the 335th Subdepot at Presque Isle--one of the
relatively few instances when this plan was carried out.?'a The- subdepot
and po.;,t commanders were continually urged to recognize the necessity
for cooperation and full understanding of each other's problems. In
1942 and 1943 responsibilities of both commanders were reiterated and
suggestions made for effecting the sorely needed cooperat.ion.zg
Definitive instructions bearing on subdepot maintenance activities
were issued by the Maintenance Division, Adr Service Command, in October
1943, Here were set forth (1) the authorized civilian ratings for
maintenance employees, (2) the duties of the maintenance officer, the
superintendent of the aircraft shops, and other key personnel, and
(3) the responsibilities of the variocus branches of the Xaintenance
Department, such as the Sheet Metal Repair Branch of the Manufacture
and Kepair Secction (see Figure 5).3 © Instructions as to the actual work
of third echelon maintenance inspections and repair to be performed by
the subdepots were left to Technical Orders and similar publications.31
The original plan of wamming all subdepots with civilians and of

releasing those military unite which had been performing subdepot

23, GO 51, Hg., Rome Air Service Command, 22 June 1943, in 3G 333.3,
Cub-Depots, See also Col. B, P. Gaines, G0, .bilene Air Base to
CG, 3d AF, 22 June 1943, Confidential, in TSAGD 323,3, Organiza-
tion-~Cubdepots (C).

29, AAF Rege 65-30, 28 Oct, 19423 and memo, liaj, Gen. George E.
Stratemeyer, Chief of the Air Staff, to all air forces and commands
in the United States, 1 Lpril 1943, in 4AG 323.3, Subdepots.

30, Laint, Div. Circular 17, Hge, 43C, 25 Cebs 1943, in files, Maint,
Control. See,, Maint, Div., Hg., A235C.

3l. Maintenance inspection and repair procedures are described in
Chap. V and elsewhere in this study,.
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functions has already been mentioned. Inasmuch as the trained military
service units were in great demand for overseas operations at the
bezinning of the var, close watch of the "eivilianizing" process was
maintained by Headguarters, AAF, As early as January 1942, the control
depots were notified of the need of expediting this program and were
reminded that July 1942 was the deadline for the release of military
pel:'sa:)nne]...3 2 Hevertheless, it was soon found impossible to provide
sufficient civilizns at all installstions, especially those in isolated
sectbions of the couniry where the climate was undesirable and adeguate
housing unavailable. Consequently, service sguadrons were stationed

at approximately 15 bases ,33 2 number of them Operational Training Unit
bases, for the purpose of providing third echelon maintenance and

supply.%

The Transfer of the Subdepots -

Throughout the first two years of the war, the large and steadily

increasing network of subdepots operating, as described above, under

32, Col, L. T. Miller, C/S, ¥at, Div. te CO, SAD, 5 Jan, 1942, in
TSAGD 32343, Organization--Subdepots.

33. The number was variable inasmuch as winter iraining was not
carried on &t some northern bases,

34e llemo, Col, J. C, Gordon, Program Planning Office, Hg., ASC for
Control Office, Ha., ASC, 6 April 1943, in T3CHI-2 files; Col,
Je L. Pierce, Acting Chief, Training and Cperations Sec., F&T Div,,
Hg., ASC for CG, AAF, 15 Sepe 1943, in AAG 323.3, Sub-Depots; and
Col. P. E, Huestow, Chief, Serv, Organizgtions Br., AC/AS, MDD to
CG, 43C, 24 Sep. 1943, in T3AGD 323.3, Organization--Subdepots {C).
Scme of the militarized and partially militarized installations
menticned in these letters were the lst Subdepot, Alamogordo,
H. k.3 the 30th, Ephrata, Vash,; the 37lst, Marana, friz.; and the
409th, Tonopah, Nev,
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the Air Service Command, carried an immense burden of maintenance work
which otherwise would have fallen on the line crews at the fiying fields
and the sir depots, particularly on the latter. Nevertheless, the
administration of the subdepois and their efficiency did not escape a
certain amount of adverse critiecism, and at last, on 1) January 1944,
command control éas transferred to the other commands and the zir forces
using their facilities,

The principal reasons for the transfer appear to be three in number,
The first and by far the most important was that unified control of an
air base, which many ébnsidered essential to efficient operations, could
not exist so long as there were separate base and subdepot commanders,
each responsible to a different authority. A freguently encountered
issue was disagreement between the two commanders over when the aireraft
on the base were to be grounded for maintenance inspection. The confliict
between the policies of unified control and parallel chains of command
has already been mentioned. It has been pointed out that the Commanding
General of the GHQ Air Force objected strongly to the division of
tactical and service responsibilities on an air base, Also, in 1942,
the Commanding General of the Troop Carrier Comrand stated that he did
not want sukbdepots on his bases, apparently because of'the division of

responsibilities these installations entailed.ss Notwithstanding such

35. The reply of the technical inspector was to the effect that the .
Troop Carrier Command stations should perform properly their first
and second echelon maintenance, which evidently the subdepots had
been doineg for then, before requesting the withdrawal of the
subdepots. Lt. Col. Floyd Lundell, 4AF Technical Inspector, to
the Dir, of Technieal Tuspection, Hq., #4F, 15 Cet, 1942, in
ALG 323.3, Subdepots,
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objections, subdepcts were installed at all LAF bases where there were
sufficient airplanes; new activations continued through 1943 to the
eve of the transfer,

Throughout 1942 and 1943, there were symptoms of the anticipated
jurisdictional disputes between post and subdepot commanders, The
frequent occurrence of provisions in the regulations already discussed
‘for effecting liaison between the two commenders is sufficient evidence
that there was awareness of the problem, These provisions were rein-
forced in July 1943 by a teletype to the depots reporbing that Ceneral
Arnold's attention had been called to the failure of cooperation on the
alr bases and that remedial action should be talen at once.37 One of
the most fertile sources of conflict was the line of demarcation betwsen
first and second echelon work, which was to be performed by line crews
under the jurisdiction of the post commander, and third echelon work,
the responsibility of the subdepot commander.Be

In analysis of other difficulties was presented by the Gulf Ceast
Training Center. The station commander, it was pointed cut, did not

have control over (1) work priorities established in subdepots,

(2) vital supply activities, (3) eguipment undergoing repairs, and

36, The First Air Force reguested that four new subdepos be activated
in December 1943, (Brig. Gen, George F. Schulgen, C/S, 1st AF, to
CG, ASC, 27 Dec. 1943, in TSAGD 323,3, Organization-—Subdepots {C).)
lo more subdepocts were to be activated after April 1944, BRLR,
Coxment No. 2, Lt, Col, Alvin R. Guyler, Chief, Nanpower Div,,
Yanagement Control, Ha,, AAF to Maj, C. Haymes, Air Serv, Div,,
AC/ES, 1D, 6 April 1944, in ALG 323.3, Subdepobs.

37. TuX ASCEX, Yaj. Gen. Walter H. Frank, CG, 45C, to all depots,

38. Chief, Serv. Organizations Br., Mi&D to Gen. R, C. Cande, 26 dJan,
1944, in ibid.
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(4) engineering flight test activities. It was suggested that these
limitations on the station commander!s authority were sometimes
detrimental to the fulfilment of his mission, and bthat conferences
with the subdepot commander could not be relied on to adjust the diffiw
culties, Further instances were cited in which a subdepot commander
had given higher priority to transient aircraft maintenance than to
post maintenance and the belief was stated that station commanders and
station personnel were freguently better gualified in engineering than
subdepot persconnel. The conclusion was that "to have the sub-depol as
a separate organization on a post is entirely foreign to the theory and
practice of military organization and control, and efficiency and
operabtion are dependent entirely upon the personalities of the two
copmanding officers concerned, Any type of organization which is
dependent upon personalities « o » 18 due for a good 1'ev::'|.=.=.:i.on."39
Differences between post and subdepot commanders were by no means
universal, as is borne out by reports of inszpec:t,:i.oms.h’o liaj. Robert
Bruce vhite of Base Services, Headquarters, AAF, in one of his always
colorful reports, stated that the commanders of the 311lth Subdepot at
Foster Field and the 367th at Aloe Field were on excellent terms with
their resgpective station commanders. However, he could commend neither

installation on its record of efficiency,

39. Lt. Col., Hel i, McCord, Exee., Personnel Div., Hq., Gulf Coast
Training Center, to llaj. Fichard S. “heeler, Ha., AAF, 14 Aug,
1943, in ibid.

LOs See Excerpts from Field Hepresentatives' Heports, enclosure to
itr., Lfaj. Bavhael S. Gibbs, Fld Inspector, 4., AAF, to Chief,
Administrative Inspection Div., 11 May 1943, in ibid,

hl. Yaj. Robert Bruce Lhite, LFRBS, to Brig, Gen, L, F. .hitten,
Dir. of Base Servs., Hq., AAT, 13 Febe 1943, in TSCHI-2 files,

) ke e

L
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The issue of unified command of the air bases had ramifications

- reaching into other branches of the Army and even into the General Staff.

In the summer of 1942, the Services of Supply, later the Army Service
. ; Forces, proposed that it tske over base administration for the Army
Air porces just as for the Army Ground Forces. Already under considere—
tion, however, was a plan to enlarge Air Service Command combrol at
continental air force bases to include, not only maintenance ang supply,
but housekeeping facilities as well, The Services of Supply proposal
was rejected on the grounds theg{t so great a change in existing errange-
ments during wartime might be hazardous, but neither could the Air
Staff apree to accept the Air Service Command plan. o change, then,

resulied in the statuys of the air bases in 191;2.‘*2 Hevertheless, it

..“

vias suggested that the decision a year later to transfer the subdepots
wag connected with the earlier atbempt to increase Air Service Command
controls The theory underlying this suggestion was that.econtinving
complaints directed against the Air Service Command concerning confusion
in the subdepots might prompt ancther effort on the part of the Cervices
of Supply to assume administrative resnonsibilities on the air bases,
and that such a tendency could be effectively neutralized only by trang-
ferring the subdepots and unifying command control at all E'.aa.s-.es.‘IPB

4 second argument for transferring the subdepots was based on reports

of inefficiency, apart from any question of unified command., In 1942,

k2, A fuller account of this matter is to be found in ASY Administrative

. History, pp. 71-75.
43. lotes on General Frank's meeting wlth the division chiefs, 16 Nov.
. 1943, in TSCEI-2 files,

e s T
— —
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Maj. Gen, Muir S. Fairchild reported that the Second Alr Force was
complaining that the subdepots worked so slowly and inefficiently,
particularly in chonging engines, that airplanes were out of commission
longer than they might have been had the line crews done the work them—
selves. He also found that the Geiger Field Subdepot was not compstently
staffed, At the same time, Ceneral Fairchild admitted that the subdepots
“vary tremendously from place to place, At one place the tactical
organizations have nothing bvt praise for the sub~depct system, while

at the very next stop they have nothing but condemnation for the sub-
depot at their place." The determining factor, he concluded, was whether

the subdepot commander was a competent mane

particularly in subdepot supply arrangements ,1*5 and in the letter from
the Gulf Coast Training Center already cited, the charge of incompetence
in subdepot personnel was :na.d.e;.b’6 Field representatives found some
installations to have a low production rate in relation to the large
size of their maintenance staff, but others, like the 309th, Tuskegee,

Ala., they praised highly.lﬁ

efficiency by pointing ocut that the flying organizations were not

This Page Declassified IAW EO12958
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In 1943, the Flying Training Command reported inefficiency,

The Air Service Command customarily replied to charges of in-

L,
45

L6,

Li.

R&R, Maj. Gen, Muir S, Fairchild, AFIMR, to Dir., of Base Servs.,
Ha., ASF, 21 Aug. 1942, in AAG 323.,7J, Depots and Subdepots,

It, Col, Adnell O, Acres, fisst, AG, Hq., Flying Training Comd %o
CG, AAF, 19 June 1943, in TSAGD 452,031, Maintenance and Repair of
Aireraft and heronautical Equipment (1942-1943).

Lt. Col, Hal MeCord, Exec., Personnel Div., Hq,, Gulf Coast Train-
ing Center, to laj. Richard S. heeler, Ha., ALF, 14 Aug, 1943,

in AAG 323.3, Subdepots,. .

Excerpts from Field Representatives' Reports, enclosure to itr.,
Yaj. Hephael S, Gibbs, Fld Inspector, Hq., L4F, to Chief, Administra-
tive Inspection Div,, Hag., s 11 May 1943, in ibid.

»
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performing properly the first and second echelon inspections and repairs
- for which they were responsible, The result was that the subdepots had
to accomplish first and second echelon work simultaneously with their
. third echelon responsibilities. Also, the neglect of preventive mainte-
nance by the flying organizations tended to increase the rate of
deterioration and make for more frequent repairs and replacements,
According to & report of General Frank, Commanding General of the Air
Service Command, 70 per cent of the investigations of complaints about
poor subdepot service revealed that the real difficulty was inadequate
first and second echelon ma.:'m.tena.nce.t’8
4 third factor that contributed to the unpopularity of the sub-
depot system, particularly in its initial phase, was the fact that the
replacement of experienced enlisted mechanics at the air bases by
p civilian workers, most of them unskilled, was considered unwise, Pilots,
long accustomed to having base maintenance performed by military personnel,
were fearful that civilian mechanics could not be trusted to do the work
adequately. The civilian installations were fairly well organized by
the spring of 1942, however, and such fears proved groundless. Further,
it was considered that taking the military persomel out of the air base
maintenance shops deprived the AAF of & natural , on-the-job training .
installation for new military mechanics. hith the formation of the
civilianized subdepots, shop facilities had to be duplicated at training

T posts and some practice maintenance jobs set up to provide for the

48, Telephone conversation, ifaj. Oen. Walter H, Frank, CG, 45C, to fimlyy
4dr Staff, Hq., &4F, 7 lay 1943, in T34CGD 452,031, Yaintenance and
Repair of Adreraft,
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necessary training of military personnel, On the other hand, some
nilitary training was conducted in the civilian su‘rad.ept:ﬁc.EJ.h9

The decision to transfer ths subdepois to the other commands and
the air forces was, strictly speaking, an AAF lleadguerters decision,
and it came about, according to available evidence, as the result of
the several factors just discussed. Tinal decision seems to have been
reached on 11 Hovember 191;3.50 fa late as 10 November of that year,
the complete control of the subdepots by the Commanding General, Lir
51

Service Command, was reaffirmed. But at a division chiefs'! meeting
on 13 November, General Frank announced that 2ll subdepots were to be
taken away from the Air Service Comrand and assigned to the various air
forces and commands with which they operated. 2 At the same time,
General Frank wrote AAF Headquarters that, although he had not heen
asked to comment, he felt he should state his opinion of the serious

consequences of the transfer., fmong these consequences he listed the

increase in manpower he thought would be necessary, increase in spare

49, Interview with Lt, Col, C. A. Dixon, General Staff, G-4 Sec.,
20 July 1945.

50, General Arnold sent » letter to General Frank, 20 December 1943,
commending him for his "spirit of cooperation.” The following
statement about the decision appears in this letter: "Cn 11 November
1943, the Chief of Air Staff approved a plan whereby sub-depots
would be placed under the command jurisdietion of the command or
air force with primary interest in the stations which the sub-depois
served., Feetings were held at this headguarters with representatives
of the Air Service Command and the Fourth Air Force on 22 November,
with representatives of the air foreces and commands on 25 November,
and at Patterson Field on 6 and 7 December 1943," Gen. H. H. Arnold,
CG, AAF, to CG, ASC, 20 Dee, 1943, in AAG 201,22, Commendations.

51, AAF Regs 65-6, 10 Hove 1943. In this regulation, the engineering
unit of the subdepot is called the "Maintenance Division" for the
first time,

52, Hotes on General Frankls meeting with the division chiefs, 13 Nove
1943, in TSCHI-2 filese
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parts, lessened efficiency in third echelon maintenance, and loss of
accuracy in reporting basic ini‘omation.s 3 Despite the criticism of
subdepot, administration then current, the news of the decision to
transfer occlsioned some surprise. Within Headguarters, AAF the mave
had not been coordinated with the Office of AC/AS, 122D, the normal
chennel for Air Service Command matters,sh and at a conference of
nexbers of thabt staff section on 25 Hovewber, several officers commented
unfavorably ¢n the transfer.55

At first, there was uncertainty concerning whether the transfer

would also involve such installations as the intransit depots ,5 6

but,

at length a plan, which had been worked oul by the interested commands
and air forces ,57 was announced on 22 December, [Here it was stipulated
that, effective 1 Januvary 1944, the commanding generals of the sir forces
arid comrends would, in addition to their other responsibilities, assume
command of all subdepols, militarized and civilian, of satellite in-

stallations, and of air depot detachments.5 8

The Air Service Command
was left with responsibility for (1) establishing engineering standards
throush the publication of Technical Orders and other instructional

material, (2) overhaul of aircraft, engines, and other equipment at the

53. Yaj. Gen. walter H. Frank, CG, ASC, to CG, AAF, 20 Nov. 1943, in
LAG 323.3, Subdepots.

54. Interview with Lt. Col. Clarence Haymes, Exec., AC/AS, MIED,

24 July 1945.

55« Confidential memo report, Col. Thomas 3, licDonald, Chief, Faint.
Control Sec, , Hg., 8¢, ftor CG, ASC, 23 Nov., 1943, in TJAGD 337,
Conferences {C).

56, Notes on division chiefs' meeting, 27 Hov. 1943, in T5CHI-2 files,

57+ General Frank particivated in the conference and was commended for
his Vprogressive attitude," !Naj. Gen. Valter H. Frank, CG, ASC, to
CG, AAF, 9 Dec. 1943, in General Frank's file (C), T3AGD; Gen, H,
He Arnecld, CG, ALF, to Xaj. Gen. nalber H, Frank, CG, A8C, 20 Dec.
1943, in ALG 201.22, Commendations,

53, Air Depot Detachments are discussed briefly in Chap. 11,
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air depots, and (3) conducting guarterly inspecticns of the subdepots

to insure that maintenance and supply activities were carried on
properiy. 59 That is to say, the tactical organizations were again given
control of air base, or third echelon, maintenance, in addition to first
and second echelon, and the subdepots became subordinate to the base
commanders. Tne following year, the Air Service Coapand (by that time
renemed the Air Technical Service Command) was authorized to use sub-
depot faecilities to handle special projects upon the approval of the
2ir force or compend concerned.

The effect of the transfer on the ei‘ficiency of the subdepots may
not be hastily judged. The progress of the war and the reduction of
training permitted the inzetivation of some installations and there
were fewer requests for new activations.él That is, by the time the
transfer took place, the subdepots were betier stahbiized because new
and untrained personnel were no longer being added to the maintenance
force, and the result was a generally higher experience level and
greater efficiency. There is some evidence that the tactical organiza-
tions missed the guidance of the Air Service Command. The Second Adir
Force, for example, remuested the llobile Air Service Command to resume
*the rating of ths subdepois, 2 plan whiech had been dropped.62 Again,

the Comeander of the 10th 3ubdepot at Keesler Field, ltiss,, wrote that

59. LAF Reg 20-31, 22 Dec. 1943.

60, AAF Reg 20-31, 31 Aug. 1944,

6l. The Air Service Cormand retained responsibility for activating
subdépots. lfaj. Gen, Belmar H. Dunton, Dep. Comdr, ASC, to CG,
L&F, 20 Jan. 1944, in TSAGD 323.3, Organizatlon-—Subdnpots (C).

62, Capt. A. \i. Seibt, Asst, AG, Ha., 24 AF, to CG, LOASC, 18 Jan,
1944, in ibid.
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the greatest disadvantage of operating vnder the Training Command

rather than the Air Service Cormand was that the Yobile Air Depot

covld no longer freely send in additional maintenance personnel to

assist the subdepot with technical problems and to handle sbnormal

wo:;'k loads. He further declared that, because the interchange of
persormel and work loads among subdepots was no longer possible, his

own activity and the other subdepots could not render efficient sewice.63
Also, the Office of the AC/AS, MM&D went on record to the effect that

the subdepots were left in a state of confusion by the trensfer,

Having acquired command conbrol of the subdepots, several LAF
organizations complained that the area air service comands were refius
ing to supply them with parts needed for the overhaul of particular
items of equipment, such as landing struts. The performance of over-
haul at a few subdepots was justified, in the opinion of these organiza-
tions, on the grounds that the Air Service Command had farmed out foyrth
echelon projects to subdepots from time to time in the past., To sueh
complaints, the Air Service Command replied that the policy was to

authoriZe no overpaul at the subdepots.65 Pains were also taken to

63. Lt. Col, V. E. Dawes, CO, 10th Subdepot, Keesler Fld, to GG, MOASC,
18 Jan, 1944, in TSAGD 452,031, Msintenance and Repair of Adrcraft
and heronautical Couipment (1944).

4. R3R, Corment No. 1, Brig, Gen. L. P. Whitten, AC/25, LA%&D, to

' lanagement Control, 19 Jan, 1944, in ALG 323.3, Subdepots,

65. Some acerbity is to be noted in the copplaints addressed to the
Air Service Command. Brig. Gen., U, G. Ent, 0G, 2d Air Toree, to
Cz, 48C, 9 Feb. 1944, in ibid, and in the replies thereto;
Cols L, 3. Vance, AG/S, A<k, Hq., Zastern Flying Training Comd,
to CG, Iraining Cord, 18 Feb. 1944, in ibid.; Col, Herbert
Y, Newstrom, CO, AAF Pilot School, Majors Fld, Texas, to CG, 43C,
25 April 1944, in ibid.; Col. S. E. Prudhomme, Chief, Maint, Div.,
Hq., WTASC, to CG, 3d AF, 7 Feb, 1944, in ibide

o

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

LAFHS-51 ] 50

point out that the air forees should concentrate on better first,
second, and third echelon maintenance, inasmuch as airplanes received
at the depots had showed certain deficiencies-66

In accordance with the announced policy, air depots were directed
not to allocate projects Lo the subdepots without clearance from-the
headquarters both of the Air Service Command and of the command or air
force controlling the subdepot concerned.67 Again, when 3 report was
received that the subdepot at imarillo, Texas, had accomplished
Halmost complete overhaul of certain engines, although not equipped
with the proper holding fixtures and aligning bars, the Air Service
Comrand reported the matber and an investigation i‘ol].towed..é8 The find-
ings of the Aif Inspector were that the alleged ovexha;l hed not, in
fact, been accemplished, and that there was no violation by the
Amarillo Subdepot of the provisions of Technical Grder No, 00=25-4. 6

Several reports, belonging to the first half of 1944 and represent-
ing the view of the Alr Service Command, contended that subdepot
efficiency esuffered as the result of the transfer, although thére were
instances of "extremely capable operation.? The principal causes for
lessened efficiency were given as follows: (1)} subdepot officers at

some installations were replaced by untrained base officers, a move

66, Maj. Gen. walter H, Frank, CG, ASC, to Brig. Cen, U, G. Int, CG,
24 AF, 22 April 1944, in ib:Ld.

67. 1k, Col Zdward G. Kiehle, Acting Chief, Control Sec., Maint,
Div., Ha., L3C, to GG, FASC, 4 April 194k, in TSAGD 323.361,
Powers and Duties.

63, Col, Den Coupland, Chief, Engine Sec,, Liaint. Div., Hq., 430, to
CG, ALF, 3 Lprdl 1944, in TIAGD 452,031, 'Bintenance and Repa.:.r
of Alrcraft and Aemonautical Zquipment (191;11;).

69. Col, Lewis A. Doyton, ¥1d Lir Inspector, to CG, AAF, 17 April 1944,
in ibid,

-
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which seriously affected morale; (2) each command and air force pursued
its own policies for subdepot operation, ceausing confusion among sub-
depot personnel; (3) no proper policy for distributing work loads

among the subdepots was evident; (4) regulations and good practice were
being violated in the performance of maintenance end supply; and {5} at
some bases, visits to the air depcts and visits by air depot personnel
were discouraged.70 The Cormanding General of the Fairfield Air Service
Comrand also believed that wide differences in the interpretation of

regulations had sprung up at the subdepots since the transfer.7l

In
Col. Vard Theelock!s report for 30 May 1944, however, several area
commanders were quoted to the effect that their former subdepots appeared
to be operating satisfzctorily and that many of the eariier difficulties
were being eliminated, In the same report it was indicates that the
Second Air Foree might decide to recommend the return of the subdepots
to the Air Service Command, & hope which was not fulfilled.72

As opposed to the ASC view that the transfer was injurious to

maintenance efficiency, the attitude of the Air Staff was that administra-

tive relations were thereby improved without any real impairment of

70. Col, ward ‘heelock, Control Officer, Hg., ASC, to CG, ASC, 17 Merch
1944, in TSAGD 323.3, Organization-—Subdepots (C).

71. Brig. Gen. Clarence P. Kane, Notes on £ubdepot talk, 5 April 1944,
in T3CHI~Z files.

72. One of the difficulties that was cleared up, according to the
Commander of the Rome Aly 3Service Command, wes the tendency of the
Firgt Air Force to report the number of grouanded aircraft on
Torm Ho, 110 in such a way that it appeared that the Air Service
Command was not carrying out ite responsibilities, (Col. ‘ard

«  lLheelock, Contreol Officer, Ha., ASC, to CG, ASC, 30 May 1944, in
TSAGD 323.3, Organization-~Subdepots (C).) Some of these rveports
were forwarded to Headouarters, AAF, Maj, Gen. Delmsr H, Dunton,
Dep. CG, to CG, LAF, & lay 1944, in ibid.

e
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efficlency. This attitude is particularly well bome out in & memoran-
dun report of a conference held at Headquarters, ASC, 6 April 1944,
Here, the representatives from the Office of the AC/AS, MM&D, stated

as their opinion that, although the conference had been requested by
the Air Service Command ostensibly for the purpose of discussing minor
deficiencies in the regulations which effected the transfer, it became
apparent that"the main objective was to discredit the command decisions
made in December when the sub-depots were transferred," and further

that "the Air Service Command had never mentally lost the sub-depot.s

and constantly had a hope that they would be returned to them under their
Jurisdiction," General Frank, Colonel lheelock, and Brig, Gen. Clarence
P, Kane, Cczmander of the Fairfield Air Depot, were the prineipal
speakers at the conference, and in turn they charged that » by reason

of the new administration of th'e subdepots, stock control procedures

had broken down, that the resulting deterioration of maintenance had
caused a rise in the accident rate of the Second Air Force, and that
there was a dangerocus tendency for the other commands and air forces

to place incompetent people in the former subdepots., In the memorandum

report of the conference, most of these adverse criticisms were answered

by comnents based upon special reports and interviews with a number of

subdepot, depot, and air force administrators. For example, General
Frenk's statement that the accident rate of the Second Lir Force had
risen because of poor maintenance was refuted by statistics from the
Office of Flying Safety to the effect that no real changes had in

fact occurred in the accident rate since the transfer, The other

THIS PAGE Declassified IAW EO12958




Y "=
-

This Page Declassified IAW EO12958

- - B g

AAFH3-51 - 53

answers also suggested that the Alr Service Command tended to exegperate
some of the difficulties resulting from the transi‘er.73
It does not lie within the purvose of this study to evaluate the
subdepots In any final sense or to conclude that, under the auspices
of one comzand, they fulfilled their mission in the winning of the
war better than would have been possible under snother., The evidence
presented akove would seem Lo support the, view that two aspects of
subdepot efficiency may be distinguished—namely, (1) ease of admin-
istration of individual subdepots, and (2} the industrial or engineering
efficiency of the subdepot system as a whole--znd that the conditions
favoring one did not necessarily favor the other, In other words,
prior to the transfer the air forces and commands were naturally
inclined to judge the subdepcts on their bases from the standpoint of
administrative relationships and local efficiency; the Sir Service
Commsnd just as inevitably tended to consider the 238 suhdepots largely
from the standpoint of over-all effectiveness as enrineering establish-
ments, as units of & nation-wide factory, Thus, if the transfer of
the subdepots from the Air Service {ormnand to the control of the
individual organizations using their facilities were to be regarded
as highly desirable or even necessary, administratively speaking, it
could al the same time be considered quite undesirable in the light of

total industrial efficiency.

73+ Memo report, Col. ¥, J. Harrington, Uanpower Div., Management
Control’ Hq., W, Lto COl- Po Ec MOEJ.I‘O)‘, E&I&D, E‘nd I\Eaj. E. VQ
Guigley, Organizational Flanning Div,., Eanagement Control,
1 lay 194, in AAG ligb. A,
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The subsequent history of the installations which were activated
as subdepots moy be guickly related, The subdepots were taken over as
units by post cowmanders, and at a majoriby of bases the former sub-
depot commanders continued to function much as before under the title
of Director of Supply and I.ia.:i.n'benance.'m For a time, the term "sub-
depot" and also the number designations persisted in use although they
had been officially cl:i.scant.:i.xmed.75 At the many bases of the Training
Command, the former subdepot laintensnce Division came to be known as
the Shop laintenznce and Engineering Unit. Unless changes were made
in the number of assigned aircraft or in the mission of a particular
air base, the size and corposition of the civilian staff performing
third echelon maintenance was not altered.76

After the absorption of the subdepots and the integration of
miscellaneous rmaintenance activities, such as vehicle repair, already
mentioned,77 the laintenance Section of a typical large air base was
made up of the following units:

1. Aircraft Maintenance Organizations

2., Shop Maintenance and Engineering

3. Transient Aircraft

s Lefuveling

5« Ingine Change

6, Commmications Maintenance and Operations

7« hubomotive Maintenance and Operations

8. Armament Mainbenance

The Ibid,

75, RSP Reg. 20-3L, 31 Aug. 194k, Sec. IV, par, 5c,

76. “Station History, Selman Fleld, 1 September-31 October 1944," p. 83.
?7' See Chap. II.
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The Aircraft Maintenance Organizations comprised the squadrons and groups
assigned to flight-line work and to 50« ;nd 100=-hour inspections, which
activities were frequently operated on the "Production Line Maintenancet
(rin) system.78 Lt primary training schools, inspections and first and
second echelon maintenance, when uvnder production-line maintenance
rethods, were found to require a ratio of aboubt one man per airplane in
service. Lultiengine and tactical eireraft required a higher proportion
79
Unit, the former subdepot laintemance Division, was civilian-operated,
of course, and consisted of a variable number of departments, such as
Metal lanufacture and Repair, Instrument HRepair, Parachute Repair,
Typewriter Repair, and Shoe Repair, Third echelon aircraft work was the
principal function of this unit just as it had been under the Air Service
Command, althoush some overhaul and repair of accessories and other items
of materiel and minor circraft repairs that could not be accomplished in
the inspection line were also performed., The functions of the six other
units listed above, such as ¥ngine Change and Refueling, are evident
from their names.ao Just as betore the transfer of the subdepots, air~
planes in need of general overhaul or of repairs beyond the facilities

of the air base were sent to the appropriate depot,

78. For a discussion of production-line maintensamce, see Chap, V.

79. '"History of the llestern Flyinz Training Command, Installment VI,
1 September-31 Cctober 1944," p. 542,

804 "Stazg.on Eistory, Selmon Field, 1 lovenber-31 December 1944,
FPe -79
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Chapter IV
- MAINTENANCE POLICIES

Sources of Maintenance Infommation

During the period 1939-1.?45 s maintenance policies were formlated
in much the same way as in preceding years.l Also, as in the past, the
work of establishing policies was divided between Wright Field and AAF
Headquarters in Washington., In general, the directives covering the
broadest aspects of maintenance-~ilwhat to dolwwere prepared by the
Air Services Division of Materiel and Services (or predecessors), Head-
quarters, AAF, whereas specific technical instructions--=‘thow to do it"—

3 . were the responsibility of the Yaintenance Division at Uright Field.2
Examples of the kind of poliey directives emanating from wWashington
“ and those prepared at Viright Field are given throughout this discussion.
The formulation of maintenance policies and intelligent supervision
of maintenance operations at the air depots and bases throunghout the air
arn necessitated a steady flow of reliable data from the operating units
to both AAF Headquarters and Wright Field, During the war years, this

flow of information was considerably augmented. In particular, important

1, See ATSC historical monograph, "The Maintenance of Army Aireraft in
the United States, Part I: 1921-1939," pp. 8~-29.
2. Interview with A. E. Beesley, Tech. Asst., Air Servs. Div., AC/AS,
3&S, 20 July 1945, Strietly speaking, many of the directives
" issued by VWright Fleld had to do with depot organizstion and defi-
’ nitions of terms and then could not be regarded as thow to do ith
directives,
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new reports were prepared by the Statistical Control Unit which, after
September 1942, began to regularize the reporting system of the Army
Air Forces.3 The principal sources of maintenance information, then,
were (1) basic airplane records, Forms No. 1 and 41, (2) reports of
inspectors, (3) Unsatisfactory Reports, (4) conferences, (5} Depot
Cost. Report and Monthly Report of Depot Maintenance Activities, and

{6) miscellanecus sources of maintenance information.

Basic Airplane Records, Forms No., 1 and 41, These two AAF forms,
accomplished for each alrplane in the air amm by pllets and maintenance
personnel, continued to serve, in a sense, as the basic record of AAF
activities, Form No. 1 (and 1i), the Flight Report ,}* recorded the
model and serisl number of the airplane, the names of the pilots, the
crew chief, and passengers, the number of flying hours day by day, and
condensed information sbout servicing and maintenance, Form Noe 41,
the Maintenance Inspection Record, provided a detailed day by day check
of inspection and maintenance operations for the airplane, Originally
issued as a large, single sheet which was affixed to & boa.rd,5 it later
appeared as a pamphlet (Form Noe 41B). Also; it was simplified when
special inspection check lists were developed for each model of air-
pla.ne.6 During 1944, a new form cambining Forms No. 1 and 41B was
devised for service test, but final adoption was delayed pending the
7

end of the war,

3. ATSC historical monograph, "History of the Control Function, ASC,
1942-1944," ppe 59-85.

Le See "The Maintenance of Army Aircraft in the United States, Part I:
1921-1939," Figures 3 and 4.

5. ©See ibid., Figure 5. -

6. These inspection forms are discussed later in this chapter.

7. "Maintenance Division Annual Report, 1944," p. 10 and Exhibit B,
in TSCHI=Z2 files.
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Neither of these forms was it.seif sent to higher headquarters,
except for purposes of a special study,8 but. together they formed in
one way or ancbher the basis for many routine reports, such as the
Airplanes Grounded for Parts Report, which were of great value as an

index to maintenance operaticns.

Reports of Ingpections, The reporis of technical inspectors who
had direct contact with the operating elements were of considerable
interest to the headquarters administering maintenance matters. In
1940, the inspection system was controlled by the Inspection Division
of the 0ffice of the Chief of the Air Corps through the establishment
of policies and standards. Inspections of the air depats, including
maintenance and supply facilities and operations, were accanplished
by one or more Technical Supervisors stationed at each depot. At the
gstations, Techniecal Inspectors performed those functions. Coples of
the reports of the technical supervisors were regularly routed to the
Chief of the Yateriel Divisicn for the use of interested peraons:.9
In general, this system continued in effect through the period 1939-
1945, except that the muitiplication of air installations made some
decentralization necessary. In the Air Service Com.angfasupervisury
office was set up which, early in 1943, when it became lmown as the
Air Inspectorts Office, ASC, assumed control of technical as well as

8., Memo report, Proceedings of a Board of Officers Convened for the
purpese of Studying Problems Involved in Connection with the Un-
satisfactory Report Inspection Procedures, \iright Field, 12 Feb,
1940, in TSAGD 334.7, Boards of Officers,

9., See Part I, ppe 11~12 of memo, Xaje. Gen. H, H, irnold, C/AC, for
chiefs, all divs., 20 Feb. 1940, in AAG 333.1J, Inspectionas,
Fields and Postse.
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tactical and administrative inspéctions of Aiy Service Command activities
and forwarded such reports to Vashington. In addition to its purely
administrative functions, the Air Inspectorts Office, ASC made inspec-
tions with the cooperation of specialists from the various units of
ASC Headouarters, such as the Maintenance Division.lo In each area
air service command, there was a similar air inspectort!s organization
with analogous duties.ll

Examples of inspector reports will indicate their usefulness as
a source of information about maintenance needs, After an inspection
tour in Jamary 1942, a technical inspector rated the engineering
activities at Fairfield Air Depot as excellent, but recommended that
badly needed rail facilities be provided, The same report rated
maintenance at the Selma, Ala. Subdepot very satisfactory and suggested
that safety precautions be :}.nc.::c-esa.averd.:l'2 Later in 1942, the Director
of Technical Inspection instructed all supervisors to psy particular
attention to the adequacy of aircraft maintenance at the bases they
visited.13 Scmetimes inspections of maintenance and supply installations
were conducted a8 joint enterprises, In October 1942, inspectors from
Headquarters, AAF, from the Air Service Comsand, and from the Second
Air Force visited 11 bases of the Second Air Force and held conferences

on maintenance and supply prcblems with subdepot and station commanders.

10. R&H, Comment No. 2, Brig. Cen. Carlyle H. Ridenour, Air Inspector,
ASC, to Hist. See., ASC, 31 Aug. 1944, in TSCHI-2 files.

11. ASC Manual 20-1, 15 March 1943, in TSCHY-2 files; ASC Reg., 20-1FF,

12, 1t. Col. Ray H, Clark, Air Corps Techn, Supervisor, to G/AC,
16 Jan. 1942, in TSAGD 333.1, Technical Inspections {Jan.-March
1942); Lt. Col. Ray H. Clark to G/AC, 29 Jan. 1942, in ibid,

i3. Special Instructions 39, Hq., AAF, 15 Aug. 1942, in AAG 452.1-4B,
Airplenes, Using, iiearing, Maintaining, Operating.

— - -
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The high percentage of Second Alr Force airplanes out of commission at
- that time was ascribed to the poor experience level of maintenance personnel,
the critical shorbag? of certain parts, and inadequate shop i‘acilities.lt*
There are many instances of informal visits or inspections by the
Chief of the Maintenance Division, ASC ,'15 and ‘frequently reports of
unusual' conditions were investigated by technical personnel sent out
by the Air Service Gonmand.16 Informal visits to stations (principally
Lir Service Command activities) where engineering facilities were
located continued to be made by Headguarters, AAF after the Air Service
Command had established its. own inspection organization. The reports
of these inspectors, notably those of Maj. Robert Bruce Vhite, already
- mentioned in connection with the subdepots, were highly regarded as an
index to the general efficiency of maintenance act.ivities.l?

. From November 1944 to February 1945, the Supply and Maintenance
Division of the Office of the Air Inspector, Headquarters, AAF, in

14, Maj. Cen, Robert Olds, C%, 2d AF, to CG, ASC, 3 Oct. 1942 (and
incl.), in TSAGD 401, System of Supply.

15. Maj. Gen. Clements McMullen, for example, visited the Maintenance
Division at Fairfield and called attention to certain deficiencies.
Maj. Gen. Clements McMullen, Chief, Maint. Div., ASC, to It. Col,
Je Z. Linebaugh, Eng. Officer, FAD, 3 July 1943, in TSAGD 452.031,
Maintenance and Repair of Aircraft and Aeronautical Equipment.

16, Thus, reports suggesting poor overhaul procedure at San Antonio
were investigated in 1943 by the Eagineering Division, Memo
report, Investigation of Oylinder Reconditioning, Overhauling,
and Block Test Procedure at SAAD, 4 Aug. 1943, in ibid. .

17. Wwhen the Air Service Command objected to the continued visits of

- Major Vhite, Headquarters, AAF replied that the reports of such
- informal visits Yhave been of considerable value to this Head-
_ quarters," 2d wrapper ind, (Lt. Col., Robert Bruce White, Inspector,
., to Brig., Gen. L, P, Yhitbten, Office, AG/AS, LMED, &4 Aug. 1943),
Kaj. Gen., Barney B, Giles, C/AS to CG, ASC, 23 Sep, 1943, in -
. TSAGD 333.1, Inspection Trips.
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conjunction with the Air Inspector, ATSC, conducted a thorough inspection
of the maintenance divisions of the 21 depots. Detailed criticisms wers
made of such matters as the crowded plant lay-out at Middletown, the
unused equipment and space at Miami, and the inefficient scattering of
buildings at Mobile and San Antonio; and commendation was given to the
work done at Accessory Repair Section at Oklahoma City, the Adircraft
Repair Branch at Spokane, and to various other activities. Among the
specific suggestions offered the Air Technical Service Command were
the following: that the scheduling of work loads at the depots be
improved by avoiding the tendency to change abruptly the type of engine
or other equipment being overhauled in particular depots, that a cost
accounting system be set up, and that the "bogy system," the plan of
encouraging the depots to compete among themselves on the asount of

equipment overhauled, be ¢.==J.i.m:i.na.t‘,eci..l8

19

Unsatisfactory Reports, Unsatisfactory Reports (UR's) continued

to serve as the primary source of information about specific technical
difficulties. In 1939 and for two years thereafter, the UR was pro-
cessed as follows: having been prepared by a flying organization on the
subject of defective equipment, it was sent to the Field Service Sect;ion
where it was recorded, classified, and assigned a serial number. If

they felt competent to do so, the personnel of the Field Service Section

184 Col, John H. Price, Chief, Supply and Maint. Div,, Office of the
Air Inspector, to Dir,, ATSC, 28 Feb, 1945 (and previous reports
by Col. Price on individual depots), in AAG 333.1, Inspections,
ATSC.

19, A detailed history of UR's is in progress in the Historical Office,
ATSC.

.
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replied to the UR, outlining appropriste remedial action; otherwise it
was sent to the Engineering Division for research., Copies were also
sent £0 the contractors for research and manufacturing improvements.zo

, The outbreak of war brought about two important changes: (1) the number

. of UR's submitted inecreased enormously, not only on aceount of the
expansion of air power, but also because newly developed equipment was
being pressed into service at an unprecedented rate; and (2} procedures
clarifying the handling of UR's had to be formulated because of the
overlapping functions of the Air Service Command and the Materiel -
Command.,

During the year 1944, a total of 169,521 UR's wes received by the

- . ¥aintenance Division, ATSC, an average monthly rate of 18,000 as compared
X with a fotal of not many more than 5,000 for the year 1939, To dissem-
. inate the flood of necessary answers, a Technical Order, the Unsatisfactory

Report Digest, was issued twice each month beginning 20 February 1944.
The UR Digest recorded not only specific failures and anmy action that
was suggested bul also the number of reports réceived on each failure.22
Prior to the issuance of this publication, special digests and charts

summarizing difficulties reportedon particular airplanes and engines

20, Office Memo 39-50, Mat. Div., 8 Dec, 1939, in Serv. Ing, files;
Office Memo 41-31, Exper. Eng, Sec,, Mat, Div,, 2 Jan. 1941, in
ibid.

. 21, There were occasions, prior to the merger, when both commands sent

the same UR's to a contractor for action, a situation that caused

. some confusion. Also, badly needed replies to UR's were often

* delayed because of the great flood of research work that accumulated,

See the AT3C study on URts,
. 22, "“Maintenance Division Ammual Report, 1944," pp. 12~13.
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were prepared from time to time.23 Some of these digests amocunted to
technical discussions designed to help maintenance personnel with their
duties. In a 1941 summary, for example, failures of master rod bearings
in the R~-1820 engine were attributed to lack of Jubrication at the time
of starting newly installed engines and also to the use of improper
cleaning solutions, and instructions for making pre~oiling modifications

were given,

Conferences., Direct consultation on maintenance problems at the
annual Engineering Supply conferences proved to be of grest value to
the Materiel Division in the formulation of maintenance policy. Here,
engineering personnel from the air depots-and the other operating
elements compared experiences, exchanged advice, offered suggestions
for technical and administrative improvements, and commented on the
practicability of the proposals for future operaticns, Contractorst
representatives also attended as technical consultants. These conferences
were continued as joint maintenance and supply meetings on an annual
basis until the beginning of the war., Thereafter, .maintenance and

supply personnel generally met separately and at different times,

23, Yaj. F. O, Carroll, Chief, Exper, Eng. Sec., Mat, Div., to Chief,
Prod, Eng. Sec., Hat, Div., 10 Jan, 1940, in Serv, Eng. files;
Lt. Col. ¥. O, Carroll, Chief, ixper. Zng. Sec., to Chief, Prod,
Eng. Sec., 12 Feb, 1941, in ibid.; R&R, AC/AS, MMiD to TAT
(inclosure), 9 Dec. 1943, ia AAG 319.1, No. 1, Unsatisfactory
Reports, 24 Sep. 1942-31 Oct. 1943; Kemo Report Nec, w-U~Eng-57-
8133-1, Add, 9, Eng. Div., Lat. Comd,, in TSAGD 452.13, Engines,
General; "Special UR Digest for B-25 Series Airplanes," in TSAGD,
Maj. Gen, Walter H. Frankts files (C).

2h. Lt. Col. F. O, Carroll, Chief, Exper. Eng. Sec., to Chief, Prod.
Zng. Sec., 8 Aug. 1941, in Serv. Eng, files,
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principally becsuse the delegates had become much more nwnercus. Also
i:.he conferences, many of which were limited to particular subjects, were
held at much more freguent intervals than formerly.?‘s

The old tradition of convening the key maintenance persgomnel of
the depots for a general diseussion of problems was continued, ho;rever,
in such meetings as that held at XKelly Field on 22 and 23 March 1943,
The purpose of this meeting, according to Col. J. T. Morris*s opening
remarks, was to consider the difficulties of each depot. Mr. Vic Meyers
of Headquarters, ASC then discussed the newly organized Maintenance
‘Cdnt,rol Section and read a proposed Technicdl Order dealing with the
localizing and specializing of engine overhaul at the depots. Such a
policy was necessary to provide for better scheduling and for more'
standardized overhaul procedures for each of the various engines. Conw-
tol of the subdepots by the depot engineering officers was later discussed
as was the application of pz"oduction-line methods to the overhaul of
various items of equipment. The Oklahoma CGity Air Depot was pointed
out as having a model set of engineering shops. Many complaints were
voiced about the increased work loads at the depots resulting from poor
first and second echelon maintenance at the air bases. Also, matters
of shop practice, such as the use of clover seed for blasting pistons,

26

were brought to the floor, At another national maintenance conference

25. For some time in 1943, bimonthly conferences of maintenance officers
and general superintendents were held, Col. Joseph T, lorris, Asst.
Chief, iaint, Dive., ASC, to CO, OASC, 18 June 1943, in TSAGD 337,
Conferences,

26. ASC IEngineering Officers' Conference, Kelly Fld, 22-23 March 1943,
in ibido -

A
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held on 23 and 24 October 1944 at the Warner Robins Air Technical Service
Comrand, personnel problems and the necessity of reducing drastically the
vast stocks of reparable items were taken up first., Next, the proposed
Depot Cost Report was described, and discussions were held on procedures
for storing excess airplanes and for the eleaning of engines.27

Among the many other meetings bearing on maintenance but not held
~ander the auspices of the Air Technical Service Command was a Commands
ing Generals' conference at Maxwell Field, on 19 and 20 February 1944,
including representatives of all the air forces and commands, In the
ddscussion of maintenance, the admitted shortcomings were ascribed to
rapid expansion, lack of experienced personnel, changes in organization,
and changes in aircraft, In order to improve conditions, it was recome
mended that production-line maintenanceas be used more extensively, that
better cooperation be encouraged between stations and the ai; forees and
commands, and that pesk loads be transferred from cone subdepot to another.29

Various small groups were assembled to work out specific problems
from time to time. Thus, a meeting of maintenance personnel at the Air
Technical Service Cormand on 22 and 23 Januery 1945 studied the problem
of revising aireraft inspection periods and sent out reguest:s to the
other commands and the air forces tc submit proposals on this mat.tar.BD
St1ll other small conferences were called to investigate the maintensnce

procedures for highly specialized equipment such as radio and radar,

27. Notes on conference, in "History of the \arner Robins Air Technical
Service Command.®
28, Production~line maintenance is discussed in Chap. V.
29« Memo report, Commanding Generals' Conference, AAF, Maxwell Fld,
19-20 Febe 1944, in TSAGD 337, Conferences (C).
30, Col. Jobn A, Ball, Chief, Control Sec,, Maint. Div,, ATSC, to CG,
+lst AF, 27 Jan, 1945, in ibid.

!
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Depot Cost Report and Monthly Report of Depot Maintenance Activity,
The Depot Cost Report,- issued at the end of each fiscal year, provided

the Materiel Division with much valuable data about the volume of
maintenance operations at the depots.jl Cost. reports were continued
until the outbreak of wax when they were abruptly terminated because
of the difficulty of mainbaining such elaborate accounbs of constantly
changing wartime oparations.32 The last such report to be prepared
covered the f:l.rs:h half of the fiscal year 1942,

In place of accounting carefully for labor and material costs,
the Alr Service Command began compiling, on the basis of data from the
depots, a record of the numbers and types of airplane and engine repairs
accomplished, depot by depot, and of the totsl number of maintenance
personnel, broken down into such categories as direct and indirect labor,
male and female, Whereas in peacetime, the costs were the first con-
sideration and the volume of work the second, in the desperate wartime
race to am the nation during 1942 and later, only the amount of work
that had to be done was of importance. The new report, compiled on a
monthly basis as early as January 1943, was called the Monthly Report
of Depot Kaintenance Activity., Changes were made in the form from time
to time, but it remained the official summary of the maintenance

operations of the Air Service Gommand.33 The Statistical Control Unit

31, Depot Cost Reports are the prime source for the production figures
cited in "The Maintenance of Army Aircraft in the United States,
Part I: 1921-1939," ATSC Historical Monograph,

32, Gol, Joseph He. Hicks, C/S, ASC, to CO, FAD, 26 Aug. 1942, in
TSAGD 121.6, Cost Accounting System,

33. The statistics on depot activities cited and discussed in Chap. VI
are drawn largely from the Monthly Reports of Depot Maintenance
Activity,

p——
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assumed full responsibility for the accuracy of the data of this report
when the Air Technical Service Command was established on 1 September
19kt

The necessity for cost accounting as a check on operational
efficiency was never lost sight of, however, and late in 1944, a revised
cost gystem was prepared at Headquarters, ATSC. The system was then
installed at the Middletown Air Technical Service Command eariy in 1945
as o service test, and the first reports indicated it to be satisfactory,
The supposition was that the new system would be put in effect in all
air depots later in 1945,

liscellaneous Sources of Maintenance Information., Other reports

which provided Headguarters, AAF with information about maintenance

needs were AAF Repori Noe 110, Airplanes Grounded for Parbs,36

and the
Alr Service Commnand tables and charts of total tactical and trainer
airplanes out of commission for maintenance or parts, Such data ine
¢luded airplane groundings for which both the flying organizations and
the Air Service Command were responsible, Many other reports that were
made routine in 1943 and later, like the Spare Ingine Report, had an
important slthough indirect bearing on maintenance and served to improve
the efficiency of Headguarters control of maintenance throughout the

Army Air Forcas.s? By these reporits better information as to the

34. Interview with Capt. C. E. Miller, Control Room, Hg., ASC, 17 May
1945,

35. Vlaintenance Division Annual Report, 19L45," p. 5.

36s This report was primarily of value to supply activities, bub mainte-
nance work, of course, was necessary to install the parts once they
were available,

37. ATSC historical monograph, "History of the Control Function, ASC,
19112"'191}1!.,“ PPe 76-780

i
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supply of serviceable engines was made available, and overhaul schedules
could be more accurately adjusted to actual needs.

Within the Air Service Command, increased attention was paid,
especially after the reorganization of the command in December 1942, to
the need for presenting current data on maintenance, supply, and other
activities in readily assimilable form. For this purpose, each depot
set up Maintenance Division (as well as Supply and Personnel and Train-
ing Division) Control Rooms. Here charts were displayed on such items
as bhe number of propeller blades siralghtened during the previcus
month, and the input, output, and backlog of reparable engines, The
control room at Headguarters, Air Service Command contained charts and

graphs summarizing all depot and subdepot operations,

Establishment and Publication of Maintenance Policy

The policies governing maintenance activities took 'sha.pe in response
to the information reaching Headgquarters, SAF from the sources just
described, Tie Maintenance Division at ¥Wright Field prepared virtually
all maintenance directives and published them in the form of Technical
Orders or ATSC Regulations. Only a few of the directives written at
Wright Field required coordination with Headguarters, AAF--namely those
in which general policy changes were ianvolved, Thus, the proposed
consolidation of Forms No, 1 and 41B, although worked out at Wright

Field, would require approval from washingbon, and the same would be

38. Ibid., ppe 114-16. See also Col, James G. Taylor, Control Officer,
Hq., ASC, to all area alr service commands, 22 Oct. 1942, in
TSCHI=2 files, for the "Minimum Hequirements Chart Program for
Area Air Service Command Control Hocms.!

R i
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true of any changes made in the inspection intervals for a.:i.rplanes.:a9

The process of coordination for such Teclnical Orders or other directives
as were sent to Headquarters, AAF was as follows: a draft was submitted
to the maintenance specialists in the Air Services Division of lMateriel
and Services for study. It was next forwarded with comments to the
executivets office for Materiel and Services for further study and
approval or disapproval. Sometimes coordination with other staff sections
or with the Alr Inspector was necessary before final action could be
taken, High policy in s:uch extracrdinary matters as maintenance pro-
cedures for jet-propelled aircraft was frequently determined by the Air
Staff itself, but routine maintenance decisicns were normally made by
the Air Services l}:l.v:‘l.szi.oz}.l"0
The Materiel and Services office in washington further decided
upon the general cutlines of the maintenance system of the AAF and such
special problems as how maintenance of Oth;er Arms and Services eguipment
should be performed. Decisions on such matters were published as AAF
Regulations, Also, there were occasions on which Headquarters, AAF
directed the Air Technical Service Comnand to write Technical Orders
on particular subjects, Thus, TO No. 00-25-15, which made Technical
Orders compliance optional on the part of an overseas theater commander,

was prepared at Wiright Field upon request from ?.'ashington.hl

39, Interview with H, E. Mayer, Chief, liethods Unit, Methods and Pro=
cedures Br,, Maint, Control Sec., Maint. Div., Ha., AT3C, 18 May
1955,

40, Interview with Lt. Col. Clarence Haymes, Exec., AC/AS, MZS,
2L July 1945,

41. Interview with H. B, Mayer, 18 May 1945.
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Basic Eaintenance Policies

Fundamentally, the obligation of the Army air arwm to accomplish
maintenance of its own eguipment was preseribed by Army Regulations.hz
A general cutline of the manner in which the obligation was to be ful-
filied was seb forth by AAF Headguarters in Cireculars and later in 44T
Repulations. Cne important series of such regulstions charged the
Yateriel Division {later the Air 3ervice Cormand, and then the iir
Technical Jervice Command) with command responsibility for depot mainte-
nance and technical control of the lower echelons of malotenance per—
formed by the flyiag units.hs These responsibilities were administersd,
43 already indicated, through the issuance of technical publications
ranging from general direchives defining the echelons of mainbtenance
and listing the overhaul and repair activities at the depots to highly
detailed instroctions for performing a particular job.

Taken together, the above described directives may be said to
congtitube the LA system of naintenance, Only the "policy" directives—
those outlining (1) the Visual Inspection System, (2) Depot Hepair and

Cverhaul, and (3) the Obsolestion Polloy-are discussed in this chapter.hh

The Visnal Inspection System. Feriedic maintenance inspections

desirned to detect signs of wear or failure in the aircraft or engine
and to provide lubrication or other servieing and routine adjustments

on & regular schedule formed the basis of the mainbenance sysbem. In

42, "Supply and naintenance of all aerocnaubical eruipment! is one of
the duties charged to the Alr Serviee in AR 955, 17 lov. 1921,
and in all subseouent regulations of that series,

43, LiF Regs. in the 20«1 series.

44. The actval performance of inspections and other malutenance work
is deseribed in Chap. V.
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1939, the following inspections were prescribed: preflight, daily,
20~hour, LO-hour, 80-hour, weekly, and engine change. The performance
of these inspections as well as of repairs that were made incident to
the inspections was recorded on Foxmm No, hl.hs Such inspections and
minor repairs were normally the responsibility of scquadron personnel
at the air bases.

In July 1941, the inspection intervals were lengthened because it
had become apparent that airframes of modern all-metal construction
required less ;remzent attention than the older wood-fabric and metalw
fabric types., The 20-hour inspection was to be performed after 25 fl ying
hours, the AO~hour inspection after 50 hours, and the 80-hour after 100
hours. The other inspections—preflight, daily, weekly, and engine
change~-were not altered. The preflight could not bé omitted under any
circumstances prior to a flight, but the daily routine was a less
rigid requirement, although no airplane was to remain more than six
days without an inspection. The 25~hour was tg?':ccomplished between 20
and 30 hours and the 50~hour bestween 40 and 60 hours after the preceding
50-hour inspection. In other words, a 10 per cent departure from the
terms of the directives was permitted, No airplane was to go without
a 50-hour inspection for a period lenger than 3 months, Transient aire-
planes flown by command or senior pilots were not to be grounded for
routine inspections that might be due, without the pilot's approval.hf)

The outlines of the visual inspection were not changed significantly

during the war, although several minor innovaticns should be noted,

45, TO 00-20A, 1 Oct. 1938, revised 1 Feb, 1939; TO 00-20A-1, 4 April
1941; TO 00-204~1, 7 June 19%41.
46, TO 00-20A, 1 July 1941.
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The -provision that only senior or command pilots could secure an
exceptional release for transient airplanes when an inspection was due
was changed to give this privilege to any ;;ilot..w More important was
the appearance of Maintenance Instruetion Forms, or inspeetion instruc—
tions in the form of check lists, ‘l‘he: directions for the 25-hour,
50«hour, and the other inspect.ior:s were printed on separate sheets, and
there was a series of such Instructions for each of several different
airplane models, Heretofore, general directions spplicable to all
models of airplanes were provided in Form No. 41, and the inspector

had to bear in mind the additional operations that a particular airplans
reqt.t:i.rec‘(.h‘8 Consequently, the new forms, prepared for a specific air-
plane model and a‘ specific inspection, were more convenient to use.

In 1944, the inspection instructions were bound in pamphlet form and
issued as Technical Orders under the title of Inspection and Maintenance
Guide., There was & separate guide for each of the more important air-
plane models, and the check list of operations was supplemented with
notes on procedures, a Technical Order index, an accessory equipment
list, a speclal tool list, and diagrams of the a.ir;:»lan'ze.l‘L9 The inspection
of airplanes for which neo such guides were issued was conducted according

to instructions included in the appropriate Erection and Maintenance

Instruction Handbook, the manual provided for each airplane model usually

by the contractor.

L7. AAF Reg. 65-22, 22 Oct. 19433 AAF Reg. 65-22, 6 May 19hk.

8. See Form 41, Part I, Figure 5.

49. Alreraft Inspection and Maintenance Guide for B-17 Series, TO 00-
20A-2-B-17, 15 May 1945,

50, TO 00=204=2, 1 Nov. 194,
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The proposal to alter the inspection intervals from the 20-, 40-,
80-hour to.the 25-, 50-, 100-hour basis was initiated by the Inspection
Division, OC/AC after some study had been given maintenance recordss
The concurrence of the Materiel Division was secured, and the change

was bhereafter made official. 51

During the war, there were several
requests for further revisions. In particular, the Air Transpor;:. Command,
apparently dissatisfied with the 25-, 50-, 100-hour schedule because it
was considered too conservative in the light of Air Transport Command
experience and because it required too frequent grounding of their air-
planes, urged an extension of the intervals to 75 and 150 hours.52

The Alr Service Command refused this request on the grounds that it
lacked the authority to allow such deviations in a policy fomulated

by the Alr Inspector, >3 A later suggestion by the Second Air Force 4o
the effect that inspections of certain items should be made more
frequently than called for in the current schedule was referred to Head-
euarters, AAF by the Air Service Command with the recommendstion that a

gservice test of the proposed schedule be consideredosh'

The conference
held at Headquarters, ATSC on this subject in January 1945 has already

been mentioned.

51, R&R, Inspection Div. to C/AC through the Hab. Div., 9 Sep. 1940,
in A4G 452.1~163, Inspection~-Planes.

52, Maj. Donald %. Nyrop, Asst, Exec, ATC- Opns., Lo CG, European liing,
etc,, ATC, 2 May 1944, in TSAGD 452.09, Inspection of Adrcraft and
Aeronautical Ecuipment; Col. George D, Campbell, Jr., Dir. of Opns.,
Ferrying Div., ATC, to CG, ASC, 19 Yay 1944, in ibid.

53, 1st ind. (Col, George D, Campbell, Jr,, Dir. of Opns., Ferrying Div.,
4TC, to CG, ASC, 19 May 1944), Maj, Gen. Clements McMullen, Chief,
Maint. Div., ASC, to CG, Ferrying Div., ATC, 19 June 1944, in ibid.

54, Lte Gol, W. C. Weaver, isst, DC/S, 2d AF, to CG, ASC, 22 July 194,
in TSAGD 452,09, Inspection ofaircraft, General Frank's file (C).

- -
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Depot Inspection and Repaire The policy of assigning to the air

depots the responsibility for major repair and overhaul of airplanes

and engines in the continental United States was continued during the
. period 1939-1945, although, because of the immense volume of wartime

work, & limited amount of equipment was overhauled by commercial con-

55

tractors. Late in 1944, the suggestion was made that the engine
overhaul policy be altered to permit contracting such work to the
manufacturers on a permanent basise This policy, it was pointed out,
would strengthen the aircraft engine industry during peacet-ime.56
Suggestions such as this were not adopted, however, and were devoted to
inereasing both the productive capacity and the operating efficieilcy of

. the AAF air depobs which, by 1944, were 12 in number.

The directives governing depot operations also set forth certain

g definitions and concepbs that were fundamental to the ALAF maintenance
system, In particular, the echelons of maintenance were defined here,
In directives dating back to 1936, "first echelon" was used to dencte
inspection, servicing, and minor repair accomplished :r.'»y the flying
organizations, and "second echelon® the heavier repair and replacement
of unit assemblies by the station or base. The work performed at the

5T 1n a directive of

depots was usually called "complete overhaul."
1940, however, three echelons of maintenance were distinguished, the
term "third echelon" being applied to depot operations, which included

all operations necessary for the restoration of damaged aircraft to a

55. Contract overhaul is discussed in Chap. II.
‘ 56, Daily Activity Report to Gen. Amold;j;’ac/as, 0C&R, 30 Nov. 194k,
in AFSHO files. .
57. TO 00~25-4, 12 Dec. 19363 TO 00-25-h, 15 April 1937; TO Q0~25~4,
19 fug. 1938; TO 00-25-4, 18 Oct. 1939.
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condition of tactical serviceability, for the major overhaul of engines,

and for the fabrication of parts not otherwise a.va.ilable.58

In February 1942, the development of the subdepots required that

provision be made for an additional echelon of maintenance. Consequently,

59

the echelons were redefined as follows:

1lst echelon maintenance of the complete airplane is a function
of all Air Corps units operating or maintaining aireraft. It
inciudes the cleaning and servicing of airplanes and airplane
equipment, the performance of periodic preventive inspections,
and such adjustments, repairs, and replacements as may be
accomplished by the use of hand tools and other mobile equip~
ment suthorized for issue to the unit, This includes eagine
change when the ground echelon of the organization concerned
is at the site, . . o A1l essential tools and other equipment
provided for the performance of first echelon of maintenancs
are transportable by alr.

2nd echelon of maintenance embraces repairs and replacements
requiring mobile machinery and other eguipment of such weight
and bulk that ground means of itransport is necessary. Units
charged with this echelon of maintenance require specialized
mechanics, This echelon includes field repalrs and salvage,
removal and replacement of unit assemblies, fabrication of
minor parts and minor repairs to aireraft structures and
equipment. Normally, this echelon embraces repairs which can
be completed within a limited time period, this period to be
deterrined by the situation prevailing.

3rd echelon of maintenance is a function of sub-depots. It
ineludes repairs and replacements reguiring fixed machinery
and tools; parts and eguipment not carried by cperating units
or materiel sguadrons in the field; the recovery, reclamation
or repair and return to service of aircraft incapable of flight
when, due to location or other causes, this action is more
eccnomical than its accomplishment by 2nd echelon facilities;
and such operations normally performed by air depots as may be
authorized and for which the necessary personuel and facilities
are available, including repairs requiring temporary withdrawal
of airceraft from tactical use but not warranting or necessitating
return to the air depot.

58 - TG 00-25"14-, 13 NOV. 1911»0.
59« TO 00-25-4, 14 Feb. 1942,

b o e

! St

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

AAFHS"S]. e - 76

4kth echelon 1s a function of the depot and depot group. It

inecludes all operations necessary to completely restore worn

or damaged aireraft to a condition of tastical serviceability

and the periodic major overhaul of engines, unit assemblies

and auxiliary equipment; the fabrication of such parts as

may be required in an emergency or as directed in technical

instructions; the accomplishment of technical compliance

changes as directed; or replacement, repair and service check-

ing of auxiliary equipment; and the recovery, reclaxation or

repair and return to service of aircraft incapable of flight.
Later in the same year, it was acknowledged that sharp distinetions be-
tween the echelons of maintenance were neither necessary nor desirable,
The amount and the kind of work to be accomplished by each echelon was
to be limited primarily by the available equipment and supplies, and
the experience and initiative of the personnel.éo

The directives on depot maintenance cited above alsc set up standards
to assist the operating units to debermine when airplanes and engines
should be sent to the depots for overhaul. So far as airplanes were
concerned, the policy was that they were to be grounded for complete
depot reconditioning only when inspe.ct:i.ons revealed the need for re-
pair beyond the capacity of the lower echelons and not merely because
a certain predetermined period of service had elapsed.él Nevertheless,
as a gulide to operating units the same Technieal Orders listed what was
regarded as the normal number of flying hours and the normal elapsed

time in months bebtween overhauls for each of the more important models

60. 'IU 00—'25-'1]-’ 19 Deco 192120

61, This policy was worded substantially as follows in all the TOt's
of the 00-25-4 series from 1936 to 1945: "Air Corps airplanes
will not be grounded for complete depot reconditioning due to
fair wear and tear merely on the basis of theexpiration of pre-
determined periods of age or service, but only for good and
sufficient reasons indicated by the general condition of the
equipment.® 70 00-25~k, 12 Dec. 1936,

-——
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of aireraft. These figures tended to rise as more experience with the
endurance characteristies of all-metal aircraft structures was accumulated,
In 1940, for example, the suggested inter-overhaul time for the B-17 was
4,000 flying hours, or 30 to 60 months of service,62 but by 1944, the

time had been increased to 8,000 flying hours, or BL months of use.63
It should be observed, however, that most other airplanes were not con=-
sidered so durable,

For engines, the inter-overhanl time wasg much more eritical.
During most of the period 1939-1945, the flying hours listed for each
engine in the Technical Orders were theoretically& not to be exceeded
more than 20 per cent, and then only if the condition of the engine
65

warranted, Late in 1943, this policy was relaxed and longer extensions

authorized, provided strict atiention was paid to oil consumption and
other evidences of wear as the engine approached its specified period
of use.66 Also, the inter-overhaul time given for most engines tended
to increase, In 1939, for example, the several difi:erent. series of the
R-1820 were allowed from 300 to 375 hours between overhauls ,67 but by

68
1945, 500 to 650 hours were permitied. These increases were a direct

result of improved design, materials, and fuels.

62, The commander of the tactical organization to which the airplane

was assigned was allowed some latitude in determining when the
. airplane should be overhauled. TO 00-25-4, 13 Nov. 1940,

63, TO 00-25-k4, 16 Feb. 1944,

64, Statistics on actual inter-overhaul fime as contrasted with pre-
sceribed limits are given in Chap. VI, ’

65. TO 00-25-4, 18 Oct. 1939, Prior to 1939, however, the extension
permitted was only 10 per cent. TO 00=25-4, 19 Aug, 1938.

66, TO Q0=25-4, 13 Nov. 1943,

67. TO 00=25-4, 18 Nov. 1939.

68- '.[0 00—25"“4-, 1 ﬁ.pril 1914-5.
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Another phase of the engine overliaul policy was that the installed
engines on airplanes sent in for depot inspection and repsir (DIR) were
to be changed and sent to the overhaul shops if 80 per cent or more of
their speeified inter-overhaul time had been accumulated., Otherwise
the engines were not to be changed unless in poor condition, although
minor repairs were pemitted.69 In 1945, however, the older plan of
replacing such engines when only 60 per cent of their allotted time had
been accrued was restored.70

Closely related to the problem of when equipment should bf; gsent
to the depots for overhaul was the policy of economical repair, Such
a policy was in effect in 1939, Tables were prepared by means of which
the feasibility of returning a damaged aircraft to a serviceable condi-
tion could be determined. During the war, less attention could be paid
this matter by depol personnel, although tables of allowable repair
cogts were still issued.7l In general, the decision to repair or to
survey a damaged airplane depended not so much upon the costs as upon
the tactical demand for that particular model and series of airplane,
the time necessary for the work, the avallabllity of the necessary parts,
and such other considerations as whether the aircraft.shops could do
the work without serious interruption of projects already in ha.nd.72 In
1944, however, a new method was prescribed for determining the "repair

status" of & damaged airplane, The number of direct man-hours necessary

69, TO 00=25-4, 18 Oct. 1939,

70« TO 00-25-4, 1 April 1945

71. "Table for Computing Allowable Airplane Repair Costs," Budget
Office, Mat, Comd., 1 April 1942, in TSCHI-2 files,

72. Interview with E. F. Boger, Gen. Supt., Maint, Div., FATSC, 10 Sep.
1945,
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to return the airplane to service were to be estimabed and this figure
compared with the allowable man-hour expenditure with adjustments for
the age, model, and series of the airplane concerned. If the mumber
of man-hours reguired for repair proved to be beyond the allowable

maximum, the airplane was to be processed as excess.

equipment to be obsolete and retiring them from service obviously had an
important bearing on maintenance policy. Early in 1939 aircraft were
allowed a total life of 10 years, but the various combat types were
declared obsolete after six to eight years of service. This long a
legal life for airplanes was aseribed not so much to the superior
endurance of all-metal construction as to improved maintenance methods
and to the need for retaining enough airplanes in service to supply

Air Corps reguirements,
each model of aireraft by the War Department was later dropped, however,
and recommendations to declare equipment obsolete were thereafter made
by the AAF whenever "the development and availability of new types
ghould make such action desirable,! In February 1945 the Commanding
General, AAF was empowered to make the final deeision to render items

of equipment ob501ete.~77 Recommendations as to obsoletion or to other

This Page Declassified IAW EO12958
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The Obsoletion Policy. The procedure for declaring aircr;ft- and

& The setting of a definite project life for

76

73
Tho

754
76.
774

AAF Reg 65-87, 16 fuge 1944,

The present discussion of obsoletion is brief inasmuch as this
subject is to be given a fuller treatment in a contemplated mono-
graph on salvage and disposal. .
Interoffice memo, Chief, Fld Serv, Sec., Mat. Div., & Nov. 1939,
in TSBFO 000.01, Airplane Age,

AR 830-25, 30 June 1943, Sec. II, par. l4b and 18; AAF Reg, 65-72,
30 Nov. 1943,

A_B.. ;8@-2 F) Ce Ll', 9 FEbo 1911-5.

R
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changes in the status of AAF equipment were prepared by the Specifications
Branch of the Engineering Division, ATSC and forwarded to Headqgarters >
AAF for the approval or disapproval of the Assistant Chief of Air Staff
for Operations, Commitments, and Requirements.78

In order to ke;p all activities of the Army Air Forces informed
about the rapid changes in the classification of equipment as obsolete
or otherwise, a publication, The Status of Equipmenit, was issued at
frequent. intervals by the Air Technical 3ervice Command., Here, AAF
equipment was listed alphabetically and by model designation, and the
current classification (obsolete, standard, ete,) and the date of such
classification were given. The official definitions of the various
classifications of equipment were also supplied. Obsolete articles
were defined as those which had been declared unsuitable for their
original military purpose. In addition, there were three classifications
of developmental equipment--experimental, service test, and limited
procurement t.ype%; and three types of adopted equipment—-standard,
substitute, and limited standard.79 )

78. Interview with Eve Kuchesky, Chief, Standards and Specifications
Sec., Eag. Br., AC/AS, M&S, 25 July 1945,
79. BStatus of Equipment, June 1945.
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Chapter V
MATHTENANCE Pr.CCEDURES

The discussion of maintenance procedures includes descriptions of
the actual performance of inspections and of the several echelons of
repair, An account of the sort of work falling under the first three
echelons of maintenance is incorporated in the summary of maintenance
inspections, inasmuch as such operations were commonly performed in-
cidentally to the routine inspections, The fourth echelon airplane
and engine overhaul activities at the depots are described separately,
however, For purposes of illustration, the inspection and overhaul
procedures applying specifically to the B-17 airplane and the R-1820
engine, which powered the B-.1l7, are followed through. In addition,
certain maintenance developments like the production-line system of
conducting inspections, progressive overhaul, specialization, and mod-

ifjication are considered briefly,

Inspection and Repair Procedures

The preflight, daily, and 25-hour inspections were usually con-
ducted out of doors on the flight line by squadron personnel working
under the supervision of the ecrew chief of the airplane, In addition
to inspections, the line crew was also responsible for servieing the
airplane with fuel and oil, pulling the chocks, walking the wings dur-

ing taxiing, and meking minor adjustments and replacements, For B-17

8l

- - J
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airpianes, the appropriate Aircraft Inspection and Kaintenance Guide
provided a much more convenient list of the operations to be accomplished
than did the Erection and Maintenance Instruction Handbook or Form No, 41B.

The preflight inspection given prior to the first flight of the day
was distinct from the daily inspection. In all, more than 100 separate
items were to be checked before the airplane could be released for
flight. These operations may be grouped as i‘ollows:l

le Data Case. The Flight Report, Forms No. 1 and 1A, was examined
for completeness and for ascerbaining whether any routine inspections
were due. Also, the Data Case was checked for its full complement of
flight and operating instructions and Radio Facility Charts.

2. Fuel and 0il, The fuel and oil levels were checked and the
cells inspected for evidence of leaks or deterioration, If refueling
were necessary, the airplane was provided with a static ground,

3. Turbosuperchargers. The supply of turbosupercharger lubricat-
ing oil was checked, the air scoop examined for obstructions, and the
bucket wheels spun by hand to test freedom of rotation. m

4o landing Gear. The main landing gear and the tail wheel gear,
including tires, rims, retaining bolts, and the like, were examined for
obvicus defects. Also, the tires and struts were properly inflated,
the hydraulic fluid level checked, and the brakes tested,

5« Pitot tubes. *The air speed head protectors were removed and

the openings checked for freedom :E‘rom obstretions.

1, TO AN O1=-20EG=-2, 25 Aug. 1944, revised 15 Feb. 1945, pp. 4hl=60,
and 70 O0-20A-2-B-17, 15 May 1944, These two directives differ
slightly in details of the preflight inspection.

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

AAFHS=51 o 83

6. Fire Extinguishers, Both the engine and the hand fire exw
tinguishers were inspected for full charge.

7. De=Icer and Anti-lcer System. De-icer shoes were examined
for punctures and freedom from engine oil, and propeller anti-icers
were checked for level of fluid., The windshield wipers and their
supply of anti-icing fiuid were also inspected,

8+ OSurfaces. The operation of the trim tabs was tested for ex-—
cessive play. Further, the wings, ailerons, elevators, rudder, and
sbabilizers were examined for dents or punciures, and the cowling and
ingpection doors and covers tested for security.

9. Oxygen System., Oxygen pressure was tegted at each crew
position, and the tanks were charged if necessarye.

10. Hydraulic Systems The level of the fluld supply was checked
as was the operation of the accumulator pump.

11, Cockpits and Cabin. The windshield and windows were cleaned
and damaged plexiglasa replaced; doors and sliding enclosures were
tested for proper functioning; and safety belts, seats, and first-aid
kits were checkeda

12, TInstruments. Broken and loose cover glasses on the instrument
panel were replaced, and the free air thermometer and altimeter were
chetked, ILamps and fuses were also replaced when necessary,

13, Engine Varn-Up. The engines, having been started one at a
time to avoid overloading the batteries, were run up to not more than
2,000 r.p.m. while the oil preésure, oil temperature, and fuel pressure

gavees were checked. The flight and turn indicators were also checked,
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1. Ignition and Electrical Equipment. The engines were each
operated on one magneto and the consequent drop in r.p.m. (not to
exceed 100 r.p.u.)} was noted,

15. Propellers and Accessories, Propeller pitech conirols were
operated to test full range.

16. Communieations Equipment. The interphone and the various
radio eguipments, including the command and liaison sets, the radio
compass, and the marker beacon receiver were tested.

17. Hiscellaneous: Depending upon the sort of mission for which
the airplane was being prepared, there’« were additional inspections of
life rafts, bombing, gunnery, and photographic equipment.,

The daily inspection given the B-17 consisted essentially of the
same operations as those described above, with the addition of the
following st.eps:‘?'

1. Cowling, The engine cowling was removed and inspected for
security of fasteners and for evidence that the engines were throwing
oil, Also, the exposed portions of the engines and of the engine mounts
were checked for loose nuts,

2. Engine Gontrols, The throtile, mixture, and intercooler control
assemblies were examined for proper functioning,

3. Turbosuperchargers, The buckets were examined for nicks,
dents, or gouges.

he Aidr Filbers. The carburetor air filters were inspected for

proper lubrication and dirt,

2, 10 AN 01-208G-2, 25 Aug. 194k, revised 15 Feb. 1945, pp. 461-68;
T0 00=204~2-B~17, 15 Kay 194ka
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5, Fuel and 0il Systems., Fuel and oil lines were inspected for
leaks, and the pump mountings were tested.

6., Hlectrical and Ignition System. Starters, generators, switches,
and solenoids were checked for proper operation and security of mounting.

7. Landing Gear. Both the main and tail landing gears were
examined for proper alignment,

8, Hydrsulic System. Hydraulieally operated uniits were inspected
for leaks and repacked when necessary.

9. Communications EZquipment. Antennas, mountings, cordage, and
filter boxes were tested,

10, Anti-Icers., This equipment was to be operated daily to pre-
vent corrosion,

11, Fuselage and 3urfaces, The skin of the airplane was inspected
for tears, dents, and distortions that might be the result of broken
structural members,

12. Hg,ating and Ventilating System. This equipment was checked
for proper functioning.

13, Batteries. Fach of the three 24-volt batieries was checked by
hydrometer readings of at least two cells, and any corrosion at the
cable terminals was removed,

The 25=hour inspection, sometimes given as often as once a week,
depending on the amount of good flying weather, consisted of about 50
per cent more operations than either the preflight or daily inspections,

and many of these required removal of access doors or some disassembly.
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The prinecipal items pecullar tc the 25-hour inspection were as fbllous:3

l. Batteries. All battery cells were tested by hydrometer readings,
and batteries showing a low charge were replaced. The mounting bolts
were also checked,

2, Fuel Cells, These were inspected for leaks, proper paddings,
and strap tension.

3« Engines and Nacelles. A general inspection was made for leaks
and for failure of any parts. The spark plugs were removed for re-
setbing the gaps and were then reinstalled. The magnetic sump was
examined for particles and the cunc oil filter inspected, The cowl
flaps and flap control mechanism were lubricated,

hke Fuselage and Surfaces. A check was made for cracks, checks,
and loose rivets. The hinges and pins on movable surfaces were inspected
for general condition,

5 landing Gear. The retracting mechanism was examined for cracks,
bends, and elongated bolt holes, and the brakes were inspected for
leakage,

6. Flight Controls. Rudder pedal assemblies and all exposed
universals were lubricated, and the control columns, linkage, and
fittings were checked for proper operation,

The 50~hour inspection, commonly given in a hangar, and at some
fields performed on a production-line basis, repeated the 25-hour pro-
cedure and included, in addition, about 50 new items. The most important

of these were inspections of such structural features as wing joint

3. Ibid,

L.

-!\-F‘
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terminals, attachment plates, flanges, and chordwise stiffeners. Wrinkled
skin, elongated bolt holes, and pulled rivets were considered possible
evidence of structural failure ;.ha'b required investigation, Also, the
landing gear was retracted and lowered both electrically and by hand,
and, at the same time, inspected for any faults, Further, the propeller
blades were examined for nicks and coated with clean engine oil, and
propeller mechanisms were 1;esi;ec1.’4

The 100-hour inspection, also conducted in the hangar, involved
"considerably more disassembly than the 50-hour check. ::"or example,

the propeller domes were disassenmbled for cleaning and lubricatii.on of

internal parts, and the wheels were removed to permit inspection of the
brake drums for scoring, In addition, all spark plugs were changed,
control cable tension was checked and corrected, and life rafis were
taken out for a complete check. Certain accessories, like the auto
pilot and bombsight, also received some attention at 100 hours.5

The repairs that were found necessary in one of the routine in-
spections, if they consisted merely of minor adjustments or replacements,
were performed at once by the inspecting personnel, Otherwise, the
airplane was sent to the air base hangar, the subdepot, or even the air
depot, depending on what echelon of work was deemed necessary to restore
it to serviceable condition, The visual inspection system did not
always work so smoothly as the above description implies, however,

Mention has glready been made of the complaints of subdepot and depot

Le TO AN 01-20EG-2, 25 Aug. 194k, revised 15 Feb. 1945, pp. 469=5133
T0 00-20A=2~B~17, 15 May 194ke
5. Ibid.

!

- - -
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commAanders to the effect that too frequently flying organizations were
forwarding cirplanes on which first znd second echelon maintenance had
been neglected and whiﬁh were due or overdue for 50— or 10O-hour in-
Spect.ions.6 There were also occasions on which squadron or subdepot
personnel atbempted to perform higher echelon work than their authoriza-—
tion permitted. In general, however, the tendency was for the lower
echelon to pass alonz to the next higher echelon repair work that it
could have accomplished,

At many bases during the last wonths of 1942 and later, the 50-
and 10~hour inspections came to be performed on the pro&uction-line
maintenance system, often called PL, This system, first used at
Gunter Fleld, Ala,, in the summer of 1942, then tested and developed
by the Vest Coast Training Center in the fall of the same year, involved
routing the airplane through & number of stations at each of which
specialized mechanlcs made the prescribed inspections and any repairs
or replacements found to be necessany.7 In place of a crew leader
and a number of assistants for each airplane, a large group of men
divided into specialist teams was ussigned to conduct the inspections‘
for all zirplanes at the air base, The prgcedure, generally speaking,
was as follows, The zirplane was first steam-cleaned and the cowling
and inspection plates were reroved, A preliminary inspection was then

made to deterrine what repazir work was necessary, If third or fourth

6. BSee Chap, IIT, Subdepoct Control,

7« Contract overhaul agencies had been using specialized inspection
crews which moved from airplane to airplane as early as 1941, but
the production~line system in which the airplane itself was moved
through the line appears to have been an AALF development, "History
of tne lestern [lying Training Co~rand, Installment ITI, 1 Januavy-
31 Decerber 1943," p. 732,
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echelon repairs or replacements were indicated, the airplane was taken
out of the PIM 1in$ and sent to the Shop lMaintenance and Engineering
Unit (subdepot) or to the depct. Otherwise, the airplane in its turn
was moved to Station 1 in the production line, which was sometimes set
up in a hangar or a specially designed building at other bases on the
mooring apron. Here, fuel tanks and fuel lines inspections and re-
placements were made, and the wings and skin checked for breaks and
dents. At station 2, control mechanisms and electrical equipment and
wiring were inspected and, when necessary, repaired. Station 3 was
given over to minor engine work; Station 4 to Technical Order compliances
and to cleaning the interior of the airplane; Station 5 to landing gear
maintenance; and Station 6 to final inspection and recowling. The air-
plane was then sent to the flight line for a preflight inspec‘bion-8
Under this system, it was estimated that the 100-hour inspection of a
single-engine trainer, together with the normal, incidental repairs,
could be completed in two and one-half hours, 2 considersble saving
over the older method.9 The development of the various stations making
up the PIM line was, of course, a process of trial and error.

The use of PIM spread very rapidly, the prineipal reasons being a
rapid increase during 1942 and 1943 of the number of alrcraft assigned
. each air base, a lower experience level on the part of mechanics, and
a shrinking ratio of mechanics per airplane, Late in 1942, the western

basic and advanced flying schools were directed to install PIM as soon

8. IThbid., pp. T40=42,

9. Maj. Oliver King, Tech, Supervisor, to C, West Coast Training
Center, 20 Aug,1942, in MG 400.4, Using, Wearing, etc., Methods
of Equipping.
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as possible,lo and its use became general at flying schools elsewhere
in the country during 1943. That PIM was an excellent answer to the *
problems involved in a constantly increasing work load is attested by

. the experience of the liestern Flying Training Command. At the bases

. of that command during the year beginning February 1943, the number
of assigned airplanes, training and tactical, inereased from 5,840 to
8,870, or approximately 50 per cent. At the same time, the number of
enlisted men in the school squadrons was reduced from a ratio of nearly
11 men per airplane in service, including maintenance, supply, and
miscellaneous personnel, to less than seven per airplane. Nevertheless,

because of the use of PLM, the airplanes were kept in better condition

- . than ever before, and the over-zll proportion of airplanes in commission
rose steadily to approximaeig80 per cent.’u In December 1943, the Air
4 Service Command estimated that the increase in the number of serviceable
aireraft at a typical base after the introduction of PLM was 25 per
12
centa

Early in 1944, it was found that even the 25-hour inspections could
be more efficiently performed on a production line s and many bases

adopted this extension of the PIM system,lB Also, PL¥ methods, which

10. Maj. Te Re Hornaday, Asst. AG, West Coast Training Center, to COts,
al] basic and advanced flying schools, 7 Nov. 1942, in AAG 4524031,
Miscellaneous Maintenance and Repair,
il, "History of the Western Flying Training Command, Instaliment IIT,
. 1 January-31 Decerber 1943, p. 763,
. 12¢ 1st ind., (Mej. J, P, Goode, Acting Asst. AG, Training Comd, to CG,
ASC, 2 Dec, 1943), Maj. Gen. Clements MclMullen, Chief, Maint. Div.,
’ A5C, to CG, Training Comd,, 9 Dec. 1943, in TSAGD 452,031, Mainte-
nance and Repair of Adrcraft and Aeronautical Equipment.
. 13. "History of the Western Flying Training Command, Installment IV,
1 January-30 June 1944," p. 499,
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had heretofore been used almost altogether on trainers, were developed
‘ for tactical airplanes, such as P-40's, B~17's, B-24's, and B=25's,

Some special equipment was necessary to put tactical models on a moving
» production line, whereas very little was required for trainers. Never-
. theless, the experiment was successful at a number of bases where

facilities were installed.lh' PIM methods were sven worked out for

combat groups in 19144-15

Another feature of PIM was its adaptability
%o training purposes, since trainees could be Kept at one simple
operation at a station in the line until they had learned it and then
rotated to another operation. The Training Command in particular made

use of the production-line inspection system for training mechanics.16

. Overhaul Procedures
- Depot Inspection and Repair of Airplanes (B-17). When an airplene

was considered by the crew chief and the organization engineering
officer to be in need of fourth echelon work because of advanced wear

or damage, it was sent to the depot in the same control area as the

14, "History of the ilestern Flying Training Commend, Installment ITIX,
1 Jamary-31 Decawber 1943,% pp, 760-63, The Air Service Command,
early in 1943, announced that the additional facilities necessary
for PIL were at least temporarily wnavailable, but directed the
subdepots to furnish supplies and facilities for PIM to the air
bases as best they could. !Memo report, Lt. Col, E, W. A. Taylor,
Acting AG, SAADCAC, 17 Feb, 1943, in TSAGD 452,031, Faintenance and
. Repair of Aireraft and Aercnautical Equipment; TWX ASCSD-5-1, CG,
. ASC to CG,ZasDCAC, 6 May 1943, in ibid.
15, Production Line liaintenance Manual for Combat Groups, published as
Maint. Div. Cireular 23, 15 Feb, 1944, by the Air Serve. Comds In

. "Maintenance Division Annual Report, 1944," Exhibit &4, in TSCHI-2
- files. i

. 16, Memo report, Lte Forry U Norton, Asst. PIM Officer, Pecor Army
. Air Fld., 1943, in 75.GD 452,031, Maintenance and Repair of Air-

eraft and Aeronautical Eguipment.

i

o
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air base to which it was assigned or to the depot speeizlizing in the
Depot Inspection and Kepair (DIR) of that mde:i_.17 buring the war, a
large block of airplanes of the same model would o:t‘t.e;:n be found to
require depot reconditioning at about the same time. In such a situa~
tion, the alir force or command flying the airplanes usually made
arrangements with the appropriate depot and the Air Service Command
for schednling an orderly flow of work into the depot shopsi.]'8 Again,
war weary" airplanes were freguently returned from overseas theaters
in a group and were ordered to one of the depots for DIR,

In keeping with the work schedule, each airplane to be reconditioned
was ferried to the depot, Upon arrival, the pilot relinquished Form No.

418 and the auxiliary maintenance recc:»rds]'9

and signed his airplane
over to the Aircraft Receiving and Delivery Branch. This unit there-
upon notified the Aircraft Repair Section and other depot activities

of the arrival of the airplane and prepared it for work by removing and
storing all loose equipment and sending the maintenance records to the
Production Inspection Section for examination, In order to determine

in general what work was required, Production Inspection then gave the

airplane a visual inspection, in the course of which the engines were

17. For the form of the request for depot work, see T 1=-650, & June
1913-2’ par& 31‘

18, For example, the Air Technical Service Command directed the San
Antonio depot to prepare for the DIR of 125 to 150 P-47's belonging
to the Second Air Force., The scheduling of the airplanes was to be
arranged directly with the Second Air Force, Col, Albert V.
Zndress, Acting Chief, Control Sec,, Maint, Div., ATSC, to CG,
SAATSC, 5 Dec. 1944, in TSAGD 452.09, Inspection of Aireraft and
Aercnautical Eguipment,

19. Forms 60 and 60A, Technical Order Compliance Records; Form 61,
Propeller Historieal Record,

-

e
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run up and tested for compress:ion and the fuel cells filled and examined
for leaks, The engines were then drained, removed from the airplane,zo
and "pickled"-~that is, treated against corrosion and placed in stock.al
The batteries were removed at the same time. A list of necessary

repalr items and TO changes required by the airplane was sent to
Production Control by the Production Inspection Section, and fram this
material a work book was compiled. All work subsequently performed

on the airplane was checked against this book. ‘

The airplane was next towed to the apron of the aireraft repair
building for the first stage of the reconditioning process, usually
knomn as Station 0.22 At Station O, all armament and the four propellers
were tagged mnd sent to specialized shops for inspection, performance of
any Technical Oprder changes that might be pending, and ov:erhaul. All
inspection plates were alsc removed and t'he airplane was steam-cleaned
and washed,

At Station 1, normally the first station inside the hangar, per~
sonnel from eight different departments worked on the airplane, egch
department being assigred a different section or area of the airplans
to avoid confusion. At the Fairfield Air Depot, the exact operations

to be performed at this and at every subsegquent station wers described

20, The engines wers removed frem approximately 90 per cent of the airw
planes sent in for reconditioning whether or not new or overhauled
engines were to be installed,

21, Silica gel bags were placed in the engine to absorb moisture and
the spark plugs were replaced by other moisture-absorbing devices,

22, From this point to the flight test, the procedures described here
are those developed specifically for the B-17 and used at Fair-
field and elsewhere.

5 4

Lot b
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briefly on a chart affixed to the station captaints desk (see Figure 6).
As may be seen from the Station 1 chart, the Airplane Assembly Depart-
ment, among other things, repaired the firewalls in the nacelles,
removed bonb bay and flap-actuating motors, and performed other work
indicated in the work booke At the same time, the engine crew was to ~
remove turbosuperchargers needing repair, the Radio Department was to
take out all radio eguipment, and other departments were to perform
other tasks. In general, it may be seen that disassembly was the
principal responsibility of Station O and 1.

The duties assigned to Station 2 were largely concerned with the
wings, nacelles, and the control surfaces, The Airplane Assembly -
Department inspected and repaired aileron control rods and hinge brackets,
installed the wing {lap motor, lubricated the aileron, flap, and rudder
hinge bearings, and replaced engine control rods, bearings s and bell-
cranks in the nacelles, The Sheet Hetal Department completed inspeetions
and repairs in the fuel cell cavities of the wings, The Electrical and
Radioc Departments made certain installations and modifications, and the
engine crew installed serviceable turbosuperchargers, if needed, and
conpleted all firewall worka

Station 24 was given over to the installation of serviceable engines.
This process included the marking of fuel, oil, and coolant lines in
conformity with the latest T0ts, the replacing of faulty parts, and
making all engine control and electrical connections, Detailed in-
structions for this :aork were set forth in directives to which reference
was made on the station chart,

At Station 3, the fuel cells were tested, the fuel lines in the

wings marked, and the cells installed and connected by the Airplane

g e
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hssembly Department., The sane crew installed wing flaps, rudder, left
wing tip, bomb-bay doors, outer wing panels, and leading edges. The
Sheet lfetal Department reworked aileron hinge brackets and reenforced
the wing walkways, the Paint and Dope Department repainted the insignia,
and the Arnamept and Bombsight Department installed both the top and the
ball turrets., Similar installations were continued at Station 4, includ-
ing trailing edge fairings, right wing tip, and fuel cell stress plates.
In addition, all exposed control cables were treated with rust preventive,
various electrical and redio modifications were accomplished, and the re-
pair items in the work book pertaining to the bomb bay were accomplished.

All work in the engine nacelles, except landing gear repair, was to
be completed at Station 5. Further, the de-icer boots were replaced,
and repair and modification performed on the auto-~pilot and bombsight,
All fabric work, including upholstery and control surfaces which were to
be re-covered and doped, was likewise to be {inished, At Station 6, all
work in the radio comp;rtment was zigned off the work book, In addition,
the running lamps were water-prodfed and aircraft instruments marked.
All work items in the pilot!s and waist gunners' compartments were to be
signed off at Station 7. Here the flooring and such items as plexiglass
and oxygen outlets were checked, The work in the nose and the tunnel
was finished at Station 8, and, in addition, the landing gear, wheels,
and tires were thoroughly tested and insgpected afier required replace-
ments and medifications had been made,

At Station 9, bomb-bay fuel tanks, pilot's and copilot!s seals,
landing gear fairing, and nacelle covers were installed, and the Paint

and Dope Department replaced illegible or missing decals and stencils

_————
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that were prescribed, and painted the control surfaces. The airplane
was also cleaned, inside and out., Final inspection took place at
Station 10, particular attention being paid to compliance with all
T0T's. At this point also, Production Inspection made entries on Forms
1l and JA to the effect that the DIR was completed and: delivered the
form to the Flight Test Section.

The reconditioned airplane was then towed to the flight testb hangar,
where a shake-down inspection was conducted. The airplane was serviced
with gascline, oil, and hydraulic fluid, and the struts and supercharger
o0il reservoir were filled. The crew chief assigned to the airplane by
Flight Test Braach then checked Form No. 1A to see whether the engines
were newly overhauwled, inasmuch as the starting procedure for such
engines involved pre-oiling and spraying the cylinders. The fuel
system was tested for leaks with t he booster pumps operating, and then
the engines were started and run up. Next, hydraulic pressures, pro-
pellers, supercharger regulators, and all engine controls were tested
through their entire range of operation. fThe electricenl and radio
installations were tested by specialists and still other inspectors
examined the control surfaces, cables, pedals, control columns, wheels,
tires, landing gear, and struis., Any discrepancies discovered in the
shake~down were usually corrected by flight test personnel, The aire
plane was then given a standard preflight inspection and finally was

23

flown by the test pilot for approximately six hours, The crew chief

23+ In accordance with a directive of August 1945, whether an airplane
was to be test-flovn depended on whether engine or control surface
work that could be expected to affect the flying characteristics
had been performed. ATSC Lefter 66~-13, 31 Aug. 1945,

1 R TN

! )
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who supervised the shake~down inspection also made the flight as engineer.

He checked all insbrument readings and made notes of any adjustments he

ponsidered necessary, Tne pilot was thus left free to cobserve the fly-

- ing characteristics of the airplane at various speeds and altitudes and

during a number of preseribed maneuvers.%
when the final adjustments recommended by the test pilot and crew

chief were completed, the airplane was loaded with its loose equipment

by the Receiving and Delivery Branch, and releases were secured from

the various sections of the depot which had performed the work, The

airplane was then signed over to Base Operabions, and a crew was requested.

After the crew's arrival, the Armament and Flight Test Branches installed

v . any confidential equipment, and the airplane was signed out to the ferry
. pilot for return to its home base,
- The length of time recuired for the processing of the airplane

through the depot fox:recondit.ioning varied from two or three weeks 1o
that many months, depending on the amount and kind of work to be per-
formed and the availability of parts., During 1944, when the depots

were at the peak of their productivity, airplanes were frequently in
work in the aireraft repair hangar no more than two weeks, since they
remained at each of the 12 stations approximately one day, The process
described above for the B-17 airplane also applied, with some exceptions,

2
to the OIR of other heavy bombers like the B-24. 5 The reconditioning

. 24, TO 30-504-1, 30 Sep. 1943, Interview with V. O. Knox, General
Foreman, Flight Test Sec., FATSC, 10 July 1945,

. 25, See report by Col. M, B, Tillery, "Production line on E-24 Alrplanes
as Operated at Ogden Air Service Command," in “Report of Maintenance

. Division Conference, Mobile Air Service Command, 20-21 Dec, 1943,"

in TSCHI-2 files. At Ogden, a B-24, The Virgin IT, was in work
for a DIR less than one month; and The Blue Streak was complebed
in only three weeks., "History of the Ogden Air Service Command,

1 January 1939 to 1 February 1943," p. 23,

L
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of smaller tactical and of trainer airplanes was correspondingly less

complex and prolonged a process.

Engine Overhaul (R-1820), The procedures developed for the over=
haul of radial engines like the R-1820 (Viright Cyclone), with which the
B-17 was equipped, are presented here, although many of these procedures
applied to the overhaul of in~line engines as well, Successive models
of the R-1820 engine were improved until in 1941 the R-1820~565 model,
rated at 1,000 horsepower, was prc)t:lu.‘ceci.:26 Still more improvements
followed, and the R-1820-97, used on the B-17G, had a rated cutput of
1,200 horsepower, It is to this model that the gpecific overhaul pro-
cedures described below apply.

During the 1930's there was some degree of specialization in the
depot overhaul shops., The skilled engine mechanics were assigned to
various specific units, such as disassembly and cleaning, inspeciion,
and subassembly. Thus an engine in the process of overhaul was trans-
ported from one unit to the next, where it remained while the necessary

27

work was performed, The huge overhaul reguirements of the war, and
the fact that only unskilled labor including women was available, how-
ever, made the adoption of advanced production-line methods imperative.
Maj. Gen. Clements Mcifullen wrobe in August 1943: "It is believed
necessary to change to advanced line production methods in order to

produce satisfactory overhauled engines in the AAF shops with the class

26, "The Maintenance of Army Aireraft in the United States, Part I:
1921-1939,% p. 504
27. Ibidt, PP. L7-48.
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of labor a.vailable."za A few months thereafter, a progressive overhaul
~ layout was installed at the Fairfield Air Depot with the mssistance of

engineers loaned by the Chevrolet Division of the General Llotors

T ¥

‘ Corporation.29 In fact, the history of engine overhaul during the war
years is concerned in large part with the installation of progressive
overhaul lines in the depot shopsa

The principal stages of overhaul for the R-1220 as well as for all
other conventional engines were as follows:
1., Dismsntline and Disassembly
- 2y Cleaning
3a Insf)ection

. . L, Repair and Replacement

. 5¢ fLisserbly of Sub-fissembly-

- 6o Final Assembly

7« Block Test
according to this procedure the engine was broken down into its main
components, each of vwhich was completely disassembled. The individual
parts were thoroughly cleaned, inspected, and repaired when necessary,
or replaced wibth new parts. Heassembly could then begin, and routine
replacements and the prescribed TO compliances were accomplished at the
same time,

v

28, lajs Gen. Clements Lcliwlien, Chief, Ifaint. Div., ACC, to (G, ALPF,
21 fnge 1943, in T3AGD 452,031, Laintenance and Repair of Aircraft
. and Aeronautical Equipment.,
- 29» He Pe Gulliver, General Plant Menager, Chevroleb Liv,. of General

’ Lotors Corp., to Chief, Maint. Div., £5C, 28 July 1943, in ibid.

i ) - -

a—d
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Engines sent to the depots for overhaul, elther from continental
or ovvarsea.s30 installations, were stored in the reparable engine ware-
house, from which they were taken to the overhaul stop, Vhile in
storage, the engine was usually protected from corrosion by a plicfilm
envelope or a similar container, At some depots, the engine was bolted
to an overhaul stand at the reparable warehouse and towed to the shop
by a tug; other depots were provided with overhead conveyors for this
purpose., Upon reaching the shop, the engine was placedin the disassembly
line, although it was later found that an initial external cleaning of
the entire engine was an important improvement, aand this procedure was
generally adopted.jl After the engine was placed on the overhaul stand,
it was precleaned with & steam and soap solution, and the external
accumulations of grease and dirt removed, Having been cleaned ai this
station, the engines were inspected, and those found ‘o be too badly
damaged or mutilated to permit efficient hendling in the disassembly
line were sent to a special line where the serviceable and reparable
parts could be salvaged.3 2 Before precleaning was developed, the job
of dismantling engines was sufficiently dirty and unpleasant to make
the retention of labor for thia unit very difficult at many of the

depots.BB

30, Figures on engines sent to the continental depots by overseas
theaters are cited in Chap. Vil

3le The first external precleaning machines were shipped to all depots
during June 1945. Ho., ATSC, Daily Journal, 13 June 1945.

32, See report by Col, Albert Boyd, "Cleaning Processes," in "Report
of ASC Maintenance Division Conference, Mobile ASC, 20-21 December
1943," in TSCHI-2 files.

33. ©See TiX, CG, UASC to CG, ASC, 14 Jan. 1944, in TSPCP 248, Wage
Scale; lst ind. (Brig. Gen. E. E, Adler, Chief, Management Control,
ATSC, to CO, OASC, 12 Oct. 1944), Cols C. C, Minty, Dep. Comdr.,
OASC, to Dir,, ATSC, 3 Hov. 1944, in TSCHI-2 files,

Y
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Various methods were tried to facilitate the operation of production-
line disassembly., At Mobile, beginning in January 1945, a unit set up
in the reparable engine warehouse removed magnetos, carburebors, and
other accessories, and a preparation station was added at which still
other parts were removed and the thrust nut broken. The engine was
then run through a wash booth and sprayed with a hot soap solution to
loosen external grease before being s;ent to disassembly. These innow-
vations permitted some simplification of the disassembly 1:me.3 b

The process of dismantling the R-1820 engine, or breaking it down
into its main ;omponents, consisted of 53 separate steps, as outlined in
the Technical Orders., That is, the spark plugs, oil and fuel lines,
generator, cylinders, magnetos, supercharger, oil pump, fuel pump,
carburetor, propeller shaft, and other parts were removed in a specified
order, In addition, the nine cylinder assemblies were stripped of the
valve springs, valves, tappets, and other parts; and the crankshaii,
master rod, and articulated rods were likewise disassembleds > As al-
'ready indicated, all these operations were originally performed at one
station by a crew of skilled engine mechanics who worked on cne engine
until it was completely dismantled. AsS pressure for a much greater output
of engines mounted, however, the process of disassembly, like the other
stages of overhaul, was broken down into many simple jobs which relatively
unskilled men and women .could learn readily, and conveyor systems were
installed in the shops at the same time. Moving floor conveyors were

provided to carry the engines in an unbroken line past a series of

34 "Higtory of the lobile A3C, January 1945 through March 1945,"
Pe 1810

35. TO AN 02-35GC-3, 25 Nov, 1943, revised 15 April 1945, pps 51-8L4.

—_—— = - o
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kY

stations at each of which nuts, bolts, and lock wires were removed,

many of them by fast power wrenches, and the parts lifted off and

- placed on parts trucks. Overhead conveyors also began coming into use
in the disassembly unit. Parts trucks were thereupon discarded, and
disassembly was handled as follows; The engine parts, as they were
removed, were placed in partitioned baskets, properly tagged to identify
the engine to vhich they belonged, and these were hung on the overhead
conveyor, The baskets were designed to hold complete assemblies, such
as impeller and shaft assemblies, in such a way that the parts did not

come into contact with each other. Parts too large for the baskets were

. tagged and hooked individually on the conveyor., Such a system was in
o partial operation at Fairfield early in 1944,°0 and at Mobile by August

of the same year,

The engine parts on the conveyor belt were routed directly to the
cleaning unit. Essentially, the cleaning of engine parts consisted of
three operations: the removal of heavy oil, grease, and sludge by a
degreasing machine; the softening of carbon deposits by immersion in a
special solution; ;nd the removal of hard carbon by blasting, brushing,
or scrapinge Only cylinder heads, valves, and the insides of pistons
could safely be blasted. Further, magnesium and other nonferrous partis

8
were washed by special methods.j The depots were provided with a small

36, "History of the Fairfield ASC, February 1943 to October 1944,%
N p. 325. See Nanual of Engine Parts Handling Baskebs, published by
' the Air Service Comd., 25 May 1944, Exhibit C, "Maintenance Division
Annuel Report, 1944," in TSCHI-2 files.
‘ 37. "History of the Fobile A3C, January 1945 through March 1945,"% p. 180,
. 38, 10 AN O2-350GC~3, 25 Nove 1943, revised 15 April 1945, pe. 85.

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

LAFHS-51 R . 103

amount of degreasing, carbon solvent, and blasting eguipment before the
war, but a considerable amount of hand brushing was nevertheless nscessary.
One of the important ways in which engine production was later increased
was by the development of more effective mechanical cleaners s the conveyor-
izing of the depot cleaning units ,3 9 end the consequent reduction of the
hand labor involved,

The cleaning process, developed particularly at the Middletown Air
Depot in 1943 and adopted throughout ATSC, represented a considerable elaborae
tion of the three steps mentioned above, Like the disassembly unit, parts
cleaning was put on a scheduled basia, each employee having a highly - ‘
specialized operation to perform, The parts baskets coming from the dis-
assembly line on the overhead conveyor were first carried through an
industrial washer for initial degunking, Second, they were immersed for
15 minutes in a degreasiqg tank containing an agent known as Oakite
No. 37 heated to the boiling point, The third step was & two-hour soak
in a caerbon softening bath usually of Turco-Fuzee, the fumes from which
were harmful to employees if effective ventilation were not provided,
Fourth, th? parts were rinsed in an industrial washer containing Oakite;
and fifth, the baskets were routed to cleaning booths set up for each of
the subassemblies. Here, the parts were hand-sprayed, and beariung surfaces
and rusted parts were buffed and polished, Also, the carbon deposits

remaining on pistons and valves were removed by blasting with procegsed

39. By June 1945, plans were completed for installing a standard con—
veyorized cleaning plent at all depots except Miami., It was estimated
that these installations would speed up engine production by eliminating
80 to 90 per cent of the hapd clesning formerly required. Hq., ATSG,
vieekly Activity Report (VAR), 9 June 1945,
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wheat, clover seed, or plastic pellets.ho All bearings were placed in a
special basket during disasserbly and were sent to the Bearings Sub-Unit
for cleaning and repair. Here they were soaked in a carbon solvent,

- hand-sprayed with dry cleane::, buffed, inspected,. and packed in moisture-
- proof paper until ready for re—installation.u
The inspection of engine parts after they had been cleaned was a

stage of the overhaul process less amenable to production-line methods
than the other stages. In addition to a visual check of all parts for
obvious defects, two methods of inspection were used--magnetic inspection,

. and cheeking limits and tolerances by gages. Magnetic inspection, the

use of which was greatly extended during the war, could be employed on

. all ferrous parts except bea.r:‘mgs,hz end it was extremely useful for
- detecting flaws, such as nonmetallic inclusions and eracks., The part

to be inspected by t:his method was first placed in the magnetic field

get up by a magnetizing machine in such a way that the lines of force ran
in the desired directions., Particles of iron oxide were then applied to
the part while it was being magnetized by sluicing it with a suspension
(qcntinuous flow method), Occasionally, however, the part was dipped in
the iron oxide suspension after it had been magnetized (residual method),
To the skilled inspector, particular patterns formed by the iron oxide
particles were indicative of a leakage field and thus of the presence of

a flaw in the metal, either surface or subsurface. Depending on the

LO. Early in 1944, a commercially produced air blast cleaner; "Lingo,"
was found in tests to be superior to any other material thus far

. used, VAR, 25 Feb. 1944,
41. See report by Col. Albert Boyd, ¥"Oleaning Processes,! in'"Report of
@ ASC Lsintenance Division Conference, Mobile ASC, 20-21 December 1943,

in TSCHI~Z files.
42. The particles of iron were found very difficult to clean off the
bearings once they were magnetized.

13

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

AAFHS-51 ! . 105

extent of the flaw, the part was either junked or accepted as still service-
able. After being magnafluxed, the parts wers demagnetized end rinsed to
remove the iron oxide. (Cylinder barrels, master rods, articuls-f.t:ed rods,
crankcalses s crankshafts, and reduction gears were among the parts most
carefully inspected by this method,

A great number of parts were further checked very aceurately for
proper dimensions by micrometer gages of various sorts, The horizoatal
alignment of the master rod, for exsmple, was checked by a surface gage, ~
and an inside dimension gage was used to test cylinders for out of round
and taper. In addition, cylinders were air-tested for leaks. Such parts
as intake and exhaust valves were examined both visually for pitting and
by gages for proper height; and special tools were used to test valve
spring tension and piston pin aligmnent.l*?’

Parts not accepted as serviceable by the inspectors were either
replaced with new parts from the parts pool or repaired. Minor repairs
consisted of removing scratches, nicks, and burrs by the use of crocus
cloeth or light stoning. Damaged threads or gear teeth could be dreagsed
to a limited extent, but the repair of any part except air deflectors by
welding was forbidden, Such ope;'ations as refacing valves, grinding and
lapping valve seats, and fitting piston rings might be considered secondary
repairs - A more advanced sort of repair was the electroplating of worn
parts to build them up to required tolerance'ss. Copper, cadmium,indivm,
chromium, lead, and silver plating was accomplished, but lead plating of

master rod bearings was perhaps the most common process. A4lso, cylinders

43. 10 AR 02-35GC-3, 25 Nov, 1943, revised 15 April 1945, pps 90~122,

b -
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were honed in specizl machines, and some of them were chrome plated,

Qertain serviceable parts ready for final assembly were enameled, in

particular the crankease front section, supercharger section, and the
cylinders.u’

The inspection, repair, and reassembly*oi‘ certain parts and access-
ories--~carburetors, magnetos, generators, oil and fuel pumps, super-
chargers, ignition harnesses, starters, instruments, spark plugs, and
the like--were accomplished in special units, Some of these units were
in existence long before the war, but becsuse of critical shortages
during the war they came to be of great importance and efforts were made
to put them all on a progressive overhaul basis, At Mobile, the starter
and generator units were the first to be so organized, For this process,
agsistance was receivéd from Ford Motor Company enginecers. The various
steps in the overhaul of these items were broken down into simple jobs,
and conveyors were ulti;:oately installed, On 30 January 1943, after the
new system had been in operation for one month, the lobile Air Depot was
turning out three times as many starters and generators as formerly, with
only two-~thirds as meny workers., Mobile published a pamphlet on each of
these two production lines, and both were later issued by the Air Service
Gomand.w A considerable increase in efficiency was also effected at
the other depots by the installation of production lines :t:or accessory
overhaul, At Fairfield, for example, the number of man-hours required

for magneto overhaul was thus reduced from 4 to 2 hours, for generators

kie Ibid., ppe 1236,
L5, UHistory of the liobile ASC, February 1943 to July 1944," pe 127

—

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

AAFHS-51 T 107

from 6 to 3.5 hours, for ignition harnesses frem 8 to 4 hours, and for
spark plugs from 17 minutes to 3 minutes.h6 The progressive overhaul
system permitted the use of unskilled labor and considerably improved
both the quantity and quality of the output, but its continued efficiency
depended upon a steady flow of reparables and replacement paarﬂl:s.l"'7

The assembly of subassemblies involved such operations as the
following: the propeller shaft, reduction gears, cam, and cam drive were
fitted into the cranlkease front section; the impeller and other parts
were installed in the supercharger housing; and the master rod and
articulated rods were assembled. In performing this work, certain parts,
such 28 paskebs, packing, piston pin retainers, and oil seals, were
always to be taken from new stock, OGCreat care had to be exercised to
prevent dirt and foreign matter from falling into the engine., Corrosion
preventive was to be applied to pistons and other parts, and torque
indicating wrenches were prescribed for drawing up nuts to proper torque
values,

ifter being built up, the subassemblies were composed of the same
parts that made up the original engine except for the occasional replace-
ments. The tagging of parts and parts baskets has already been mentioned,
and it was by this system that the parts belonging io a particular engine
were brought together. During 1942, however, the practice of "scrambling!

or pooling engine parts was adopted at the lobile depot. That is, in the

L6, "History of the Fairfield ASC, February 1943 to July 1944," p. 127,

k7. See report by Col, K. J. OtKeefe, "Progressive Overhaul of Accesso-
ries," in "Report of ASC liaintenance Division Conference, Mobile
4SC, 20-21 December 1943,Y% in TSCHI.2 files.

48, TO AN 02-35GC-3, 25 Nov. 1943, revised 15 April 1945, pps 165-204.
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building up of subassemblies and in final assembly, no attempt was made
to mateh the parts which originally went together to make up an engine,
It was possible therefore to omit tagging, and certain production-line
problems were solved at the same time, OCn the other hand, an excessive
test block rejection rate of 24 per cent in January 1943 was ascribed
to serambling, and, on the recommendation of representatives of the Air
Service Command who studied the problem in March 1943 » the policy was
changed. Thereafter, interchanging parts inside the crankcase was fore
bidden.hg Ind in 1945 the depots were instructed to discontinue all

parts scrambling, so that even the interchanging of parts cutside the
50

k

crankcase came to be prohibited,

Final assembly consisted principally of the follo?aing sveps, The
supercharger front housing was mounted on the engine stan?l_?ghe crankcase
rear main section wes bolted to it. The cranksilaf'b, master rod, and
articulated rod assembly was then lowered into place, and the crankcase
main front section and front seebion proper were fitbted togebher, Gaskebs
and oil seals were inserted at the proper places as the crankcase was
asgembled, Next, the pistons were fastened to the piston rods and the
cylinders installed, together with the push rods and rocker arms, Finally,
the supercharger rear housing, intake pipes, magnetos, spark plugs,
carburetor, and the other parts were installed, and required adjustments
were made. Certain of the final assembly operations were to be ;)VGI‘BGGII
by the shop foreman or inspector and an indication to that effect made

51

on the inspection form. Final assenbly lent itself particularly well

49. VHistory of the YMobile ASC, January 1939 to February 1943,"% ppe 67-68,
50 Hag., ATSC, Daily Journal, 27 April 1945,
51s TO A 02-35GC-3, 25 Nov. 1943, revised 15 April 1945, ppe 205-21s
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to production methods because the parts had all been processed and, unlike
: disassembly, there were almost no unpredictable conditions to be confronted,
For example, in the big Farm Show Building overhaul shop operated b}é the
ldiddletown Air Depot, final assembly was considered to be the only section
in the shop thoroughly organized on a progrt;ssive line ba.sis-sz
vhen final assembly and the last shop inspection were completed, the

engine was transported to a cell in the test block.5 3

Here it was mounted,
equipped with a four-hbladed test club, and connected to the oil and fuel
lines and the various controls and instruments, The test propeller was
pulled through at least four revolutions before the engine was started,

The three-hour run-in recommended for the E-1820-97 and associated models

N . was broken down imto a specified number of minubes at several different

. Tr.p.it, and manifold preasures, The last 30 minutes were to be run at

100 per cent power and manifold pressure. Fuel and oil consumption, oil

flow, cylinder head temperatures, carburctor air temperature, and power

output were to be observed and the readings recorded at frequent intervals
on the test log. Further, the idling and acceleration characteristics
were noted. From bhese data, the corrected horsepower of the engine

could be computed, If the engine being tested turned up approximately

the desired horsepower without developing any failures or any sympboms

of malfunctioning, it was accepted. Otherwise, it was rejected and

5h

returned to a special shop for further worke The rejection rate at

- 52, Interview with laj., J. U, Biern, Officer in Charge, Harrisburg
e Shops, Haint, Div,, MATSC, 16 Jan. 1945.

53« The design of the test block improved considerably during the war,
. See "History of the Acquisition of Facilities for the Air Service

Command," p. 8%,
54 TO AN 02-35GC-3. 25 Hov, 1943, revised 15 April 1945, pp. 222-30,

( o eme o mmemmne
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the test block varied somewhat, but the national average during 1944
approached 2 per cent. In October 1944, the 5,000th engine was processed
through the test block at Fairfield without a rejection for excessive oil

55

consumption, a freguent cause of difficulty. Liter a successful test
run, the engine was drained, cleaned, treated against corrosion, and
placed in a pliofilm envelope for storage,

Zven though not all departments of the depot engine shop could be
described above, it is apparent that it was a large and complex industrial
activity. At depots whose oubtput averaged 40 engines per day, as at
Middletown, as meny as 200 engines were often in various stages of clean-

ing, disassembly, rework, final assembly, and testing at one t.ime.56

Special Maintenance Developments

Maintenance of Lood-Construetion Airplanes. Although combat aireraft

were slmost universally of all-metal construetion like the B-1'7,5 7'the
Army Air Forces maintzined several thonsand wood-construction trainers
throughout the war. During the first half of 1943, six fatal accidents
involving wood-constructed PT-19!'s were reported, Of these, three or

four were thought to have resulted from poor maintenance work by commereial
overhaul installations and the subdepots., Further, the poor maintenance

was aseribed to the shortage of skilled woodworkers, and plans were made

554 “Histgry of the Fairfield ASC, February 1943 to October 194i,"
P 32 ™

56, Figures on depot engine production are given in Chap. Vi.

57. The British Yosquito, F-8-LH, was of wood construetion,

iR i 48—
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to prepare an instructional manual to remedy the dei'iciency.5 & ‘Late in
- 1943, the Air Service Comrand examined the situation and recommended

that further procurement of these models be discontinued, The airplanes

‘e

. built wholly of wood or with wocd wings were theqPT-l9, PT-23, PT-26,
AT-10, and =76, Others were built with wood spars and plywood leading
edges, like the AT-173 and a number of airplanes originally of all-metal
construction, particularly AT-6's, had been fitted with substitube sur-
faces and monocogues of wood because of the critical shortage of aluminum. 59
The Air Service Command recommendation was acted on favorably. Iater,
even the use‘ of wood for such purposes as floor boards, hatches, and seat

esserblies was adversely criticised.éo Thus, the movement away from wood

. construetion which started as early as 1924 was still continuing.él
. Specialization and Localization. In the discussion of depot recone
. ditioning of airplanes and engines, the assumption was allowed to stand

that each depot was provided with a full complement of specialized repair
units and was therefore prepared to accomplish the complete overhaul of
all models of airplanes and engines and their accessories. In actuality,
the Air Service Command, in the interests of efficiency, stipulated what
models of airplanes and engines were to be overhauled at each depot,

For example, the DIR of B-17's was localized at Fairfield, Oklahoma City,

58+ R&R, Comment No, 1 and later comments, It. Col, Jack E. Shuck, Chief,
Aircraft Sec., Maint, Div., ASC, to Col., W. T. Hefley, Chief, Control
.. Sec., Maint, Div., 450, 30 June 1943, in TSPCP 461, Civilian Train-
. ing Material,
59, Maj., Gen. Clements McMullen, Chief, Maint, Div,, ASC, to CG, AAF,
10 Nov. 1943, in T3AGD L52.1, Airplanes, General.

- 60, lMaj. Gen. Clewents MeMullen, Chief, Maint, Div., ASC, to CG, Mat.
. Cored,, 10 Feb, 1944, in ibid.
61, See "he Maintenance of Army Alrcraft in the United States, Part I:

1921-1939," p. 37.
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and Yarner Robins; ?5-21;’3 were sent to Middlebtown, Ogden, and Spokane;
and B=25's to San Antonio and San Be::'mrdincc.62 Cnly by concentrat‘ing
the reparable airplanes in such a manner could production lines continue
to function properly, The specialization program, so far as airplanes
and engines were concerned, was set forth in a series of Technical Orders
beginning in October 191;4.63 The airplanes and engines in which each
depot was to specialize as of 1 January 1945 are indicated on the chart -
(see Figure 7).

Specialization in the overhaul of accessories also came to be
regarded as of importance.&’ In April 1944, the repair of aluminum
propeller blades was localized at Fairfield, ‘arner Robins, San Antonio,
and Sacramento, and each of the other areas was instructed to which of
these depots it was to send its reparable l;ropellers. The same directive
also designated other depots as the sole overhaul agenciess for steel
propellers, starters, generators, armatures, turbosuperchargers, glider
pick-up systems, tires, tubes, automatic .pilots and other gyro instruments,
photographic eouipment, and bombsights.65 Thereafter, a number of changes

and adjustments were made in the accessory overhaul prc‘gx'a.a:rl.66 During

1944, the overheul of the various accessories was assigned to the depots

62, Maj. Cen, Clements Mchiullen, Chief, Maint, Div., ASC, to CG, FASC,
12 June 1944, in T3AGD 452.031, Yaintenance and Repair of Aircraft
and Acronautical. Tquipment,

63, 10 00~25-2, 20 Oct. 19443 TO 00-25-2, 16 April 1945; and TC 00-25-2,
15 Auge. 1945, :

64, Col., Albert V. Endress, Acting Chief, Control See,, Maint, Div,.,
ATSC, to CG, OATSC, 23 Nov. 1944, in TSAGD 452,031, liaintenance and
FRepair of Aircraft and Leronautical Equipment.

65 TO 00=25-11, 20 Lpril 1944.

w0 00-25-11, 1 June 1944; TO 00~25-11, 14 Aug. 19443 T0 00-25-11,
10 Nov. 19443 and TO 00=25~11,- 12 Jan. 1945.

. [ .
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as indicated on the chart (see Figure 7). %t may be seen that each
depot ran overhaul units, many of them on a!progressive overhaul basis,
for 15 to 20 different accessories and one to four different models of
airplanes and engines,

Storage of Aircraft, Another responsibility of considerable importance
assumed by the maintenance divisions of the air depots during 1944 was the
storage processing of aircraft declared excess Lo AAF needs, As more and
more training-weary and war-weary airplanes accumulated at air bases in
the United States it became apparent that an orderly system of storage
and 2lso of dispesil would have to be arranged, A dscussion of the disposal
system, vhich involved transferring the title for excess airplanes to the
Reconstruction Finance Corporation, is not relevant here,67 but the gtorage
system should be briefly described, Flying organizations with aircrafb
in excess of their needs were to notify the Alreraft Dist;ibution Office,
AC/AS, M&D of this fact, If the Aireraft Distribution Office could ncb
arrange an immediate reassignmwent to a station where they would be of
use, the airplanes were ordered into storage. Four classes of storage
aireraft were distinguished:

1. Aireraft being held as an optional or strategic reserve,

2. Aireraft being held for assigrment, reassignment, rework, pro-
cessing, or shipping.

3. Alircraft being held pending &ecision as o their declaration as
excess or surplus,

4. Aircraft having been declared excess end awaibing disposition.

s

67. This subject is reserved for a special monograph on salvage and
disposal,

T
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The aireraft in the first three classes were to be maintained in opera-
68

tional condition, and those in Class 4 in inactive storage. The Air

Technical Service Command issued instructions for processing aircraft

69

in and out of storage, * which work was generally performed by maintenance
personnel at the air depots, The processing of airplanes for Class 4
storage was more thorough than for the first three classes, involving
as it did some disassesbly and elaborate precautions against corrosian.70
An example of the kind of airplane held in storage is supplied by
the life history of a B-17 which was stored at the Fairfield Air Technical
Service Command for some months. This particular airplane, a B-17F,
serial number 42-5346, was delivered by the contractor 17 November 1942,
at a cost of $316,426, Lfter a short period in the Modification Center
at Cheyenne, it was sent to ‘est Palm Bezch, and thence overseas as part
of Project MNo. ME-70, Upon arrival in lorth Africa, it was assigned to
the 816th Bombardment Squadron of the Twelfth Air Force at "Blot" (Casa-
blanca), The airplsne saw combat both there and at "Duke" (Italy) where
it .was transferved af‘}:er the invasion of Italy. On 2 July 1943, it was
condemned for further use, because certain battle damage apparently could
not be repaired, but means of repair must shortly thereafter have been

found, because it was ferried back to this country later in July and

assigned to the Air Transport Commsnd at Homestead. During the next year

68, ALF Reg, 65-86, 14 June 194i.

69 10 01-1=7, 14 July 1945,

'70. Despite such precautions, it was found that the climate in some
parts of the United States caused very rapid deterioration of stored
airplanes. This was especlally true of airerafi stored at Mobile,
*History of the lobile A4SC, Janwary 1945 through March 1945," p. 118,

o dne——
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and 2 half, it was flown rather infrequently, albthough still kept in
flyable condition. In llay 1944, the crew chief was Staff Sergeant A. T.
Dobrias, with Sergeants Pfiefer and Dunn as assistants, according to the
airplane!s Forn No, L1B. At last, it was declared excesas and sent to
Fairfield vhere it was prt;cessed into Class 4 storage on 11 January 1945,
Barly in July 1945, the Flight Test Section of the ﬁ‘a.irfield depot was
ordered to process this airplane out of storage and prepare it for "fiy-
away" to a Reconstruction Finance Corporation field for final disposal.7l
The airplane was given a shake-down inspection to insure its flying
safety for at least one flight, and the armament and certain radio equip-
ment were removed. The shake-down revealed many patched bullet and flak
holes in the wing, and a large hole in the left spar. The spar at this
point had been reinforced by a sort of clamp., The airplane before the
test flight had accumulated only 998 hours and 35 minutes of flying time,
after two years of service, and the flying time on the engines ran from
500 to over 800 hours..,?2

Miscellaneous Activities of Depot Meintenance Personnel, Modifica—

tion, or the alteration of airplanes in order to adapt them better to
particular purposes, was another important depot activity. Although
considerable modification was performed by depot maintenance personnel, '
such work was clearly not of a piece with the reconditioning of aircraft

and engines, and it was, in fact, primarily the responsibility of special

71. These facts were collected from the imsdkcuate historical record of
the airplane on file in the Aircraft Stacistics Section, ATSC, and
from the maintenance inspection forms belonging to the airplane.

72, TForm 4iB; also interview with V, Q. Knox, General Foreman, Flight
Test Sec., PATSC, 10 July 1945; and personal examination of the
airplane,
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medification centers. The facilities of the air depols were used merely

to supplement the work of these ipst.allations.73

Many maintenance developments of the period 1939-1945 have been
omitted from the foregoing discussion. Among these are several important

activities of the Air Technical Service Command and the air depots: air-

74

plane parts preservation and anticorrosion work;'" the publication of

such maintenance periodicals as Plane Facts ;75 the Gadgeb Di est.,76and

the Airborne Communications Maintenance Digest ;77 the vehicular mainte-

nance program, in connection with which a production-line maintenance

78 the reclamation of bearings;79 and a number of

system was organiged;
B~29, radar, and jet engine projec‘c.s.80 Further, a large number of less
spectacular, routine operations at the variocus maintenance installations
have necessarily been omitted: the large manufacturing projests at both
the air depots and svbdepobs, parachute inspection and packing, the
repair of flying clothing, the instruments devised for the overhaul of such

accegsories as turbosuperchargers, and the maintenance of shop facllities.

73« See draft LAEF Historical Study, "The Modification of Army Aircraft
in the United States, 1939-1945.4

T4e See TO 0l-1-166, 15 llarch 1944, Preparation of Aircraft for Over-
seasg Shipment,

75 Plane Facts was published monthly by Headquarters, AT3C as a simple,
terse, yet readable collection of hints for AAF maintenance and supply
personnel, The "Victory Issue," Tol. III, Mo, 9 (September 1945)
presented an interesting chronology of maintenance and supply develope
ments beginning 7 December 1941, The periodical was discontinued
with the September 1945 issue,

T6e Issued as TO OO=55-2 for the purpose of informing personnel in the
field how to make or use various timew and labor-saving devices,
wany of them the inventions of AAF mechanics, civilian and military,
New pages were prepared from time to time.

77« A confidential pamphlet published cceasionally by the Maintenance
Division, AT30. It dealt entirely with maintenance procedure for
AAF communicabions eguipment.

78. See TO 19=-1=133, 15 Dec. 1944, and 0 00-30-24, 15 Dec. 1944,

79. “Maintenance Division Ammual Leport, 1944," p. 20,

20, Ibid., pp. 18-21,

-
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Finally, other sources rust be consulted for an account of special

operating conditions at particular depots and other :installations.Sl

. 81. Deseriptions of the detailed operations at the various depots are
o be found in the histories of the area air service commands in
AFEHO files.

- c
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Chapter VI
FATNTENANCE STATISTICS

To compile statistics that reflect adequately the magnitude and
diversity of AAF maintenance operations during the period 1939-1945 is a
difficult problem, UMaintenance inspection was a continuing process, as _
was the performance of the first three echelons of repair by the flying
organjzations and the subdepots, Despite the several official forms to
be accomplished by mainbenance personnel, not all these numerous opera-
tions could be nmade matters of record. Fourth echelon maintenance at
the air depots, however, lent itself much better to statistical reporting,
and to a large extent the figures cited here are taken from depot records.

The most general index to the total amount of maintenance work to
be performed was the current inventory of airplanes and engines. That is,
every BAF airplane, whebher operational or inactive, required some degree
of service until it was finally surveyed or declared excess and tr:ans—
ferred to the Reconstruction Finance Corporation for disposal, As of
30 June 1944, there were 52,918 airplanes to be maintained within the
continental limits; a year later there were 38,328 (see Figure 1), In- -
cluded in the domestic airplane inventory of 30 June 1945 were approximately

3,800 airplanes which had already been returned from overseas thea.ters.l

1, Interview with Capt. H, K. Crowl, Dispatcher, Wihite Projeck," Lir-
creft Distribution Office, 4C/AS, L&S, ab Hq., ATSC, 20 3eps 1945
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A considerable number of engines--an accumilated total of 74,214 by
30 June 1945-——were also returned to the United States during the war
vhen they were ready for overhau1.2 Because of occasional complaints
from overseas comapders about the quality of overhauled engines,3 a
policy adopted in 194 stipulated that all new engines were to be shipped
overseas and that combat aircraft operating in the United States were to
be equipped with overhauled engines only., If overseas shipments of
overhauled engines were later found to be necessary, priority was to be
given engines which had just received thelr initial overhaul.h
The volume of reparable equipment reachiny the air depots for fourth
echelon work grew enormowsly during the war years.5 The following table
gives the number of airplane L[IR!'s performed by each of the depots for
the period from Januwary 1940 through Cectober J.%B:6
Airplane DIR's'

DATE FAD MAD 10AD OAD OCAD RAD SAD SAAD SPAD UWRAD TOTALS

1940 6k 46 35 63 208
1951 75 6L 89 30 255
1942 51 1e8 13 12 2 11 21 4 2 304
to 1 Rov

1943 20 56 3 111 68 1, 5 222 13 39 551

2, Interview with Capt. RE. Jo Baldouf, MNaint, Gontrol Sec,, Yoint.
Div., Hg., ATSC, 20 Sep. 1945,

3, }aj. Cen., Clemenits lclullen, Chief, Haint. Div., ASC, to CG, AAF
Serv, Comd, Mediterranean Theater of Cperations, 30 June J.SW;,

T3LGD 452, 031 ¥aintensnce and Repair of Aircraft and Aercnautical
Equinment,

4, Maintenance Division fnnual Report, 1944," ppe 4-5e

5, For airplane and engine overhaul figures from 1931 through 1939, see
*The Vaintenance of Army Aireraft in the United States, Part I:
1921-1939," Figures 8 and 9.

6. Airplane DIR's were recorded as.separabe items only for the periocd
thrcugh October 1943. Thereafter, the Laintenance Activity Reports
lumped DIR*s with other kinds of repair work.

7. Special Report, Airplane and Zngine Overhaul, 1940-1941, in TSCHI-2
files; and Depob Maintenance actbivity Revorts. Jan. through Oct. 1943.
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The total number of airplanes sent to the depots for all kinds of work,
including minor repairs and modifications, greatly exceeded the DIR
figures given‘ above., Thus, in 1942, a total of 9,348 airplanes passed
through the 11 depots then operating for modification and for repair
work other than DIR.8

From the available statistics, the figures that best represent depot
aireraft production from 1943 through 30 June 1945 are the total numbers
of airplanes that underwent repairs, including DIR!'s, installations,
and modifications, at the depot,

Airplane Kepair at the Degotag

DATE FAD MIAD MAD MOAD OAD OCAD RAD 8AD SAAD SBAD SPAD VRAD T0TALS

1943 1718 1002 2028 371 2796 T7h 2356 2891 448 207 777 15368
194, 1220 81 1018 1671 302 2121 965 452, 1203 1722 551 1451 16829
to 1 Jul’ ]

1945 153 71 148 338 99 368 128 1535 392 686 1u2 204 4264

It may be seen that the tobal for 1944 is substantially higher than for
1943, whereas the total for the first half of 1945 is scarcely more than
one~fourth of that for the preceding year, indicating that activity for
that period had fallen off 50 per cent. It is estimated thabt, out of a
total of 16,829 airplamss passing through the 12 depots in 1944, approx
imately 30 per cent underwent modificetions, 17 per cent received DIR!s,

and the remaining 53 per cent, miscellaneous repairs.lo The proportion

8« Report, Total Airplane Overhaul and Repair, prepared by the Maint,
Control Sec,, Hg., ATSC, in T3CHI-2 files.
9. Depot Waintenznce Activity Reports, Jdan. 1943 through June 1945,
10. "laintenance Division Annual Report, 1944," 4Apps T

3

t
, -
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of DIK's to modificabtions and minor repair over the period from Janaary

1942 through November 1944 is represented in the accompanying graph (see

Figure 8),
-. Over 90 per cent of the engines sent to the depots were overhauleds
+ the remainder underwent minor repairs and modifications. The following

table reveals the enormous increase in the number of engines passing
through the depots from 1940 through 30 June 1945,

Engine Overhaul and Repa;trsll

DATE PFAD LIAD MAD YOAD OAD OCAD KRAD SAD SAAD SBAD SPAD WRAD TOTALS

1950 836 655 757 1350 3598
1941 1751 1238 1573 2767 7319
. 1942 4359 5206 1528 767 105 5291 7927 135 25338
. 1943 6356 6209 5076 4845 8257 2645 6.323,- 15413 1615 1048 7127 64912
- 1944 12854 1312 9473 8879 5579 13210 (;309 10054 17239 7297 5736 9635 107577
to 1 Jul

1945 7654 2855 6245 4576 3165 6015 3962 A6L8 9599 2628 4758 3760 59865

From 1940 through 1944, the annual totals for all depots inereased from
3,598 to 107,577, or nearly 30-fold. In a single depot, Fairfield, the
incresse over the same period was 15-~fold., The accumulated totals of
engines overhauled and repaired in the depots from 1942 through November
194% are shown in the graph (see Figure 9),

The other repalr and overhaul activities at the depots were also of

. great importance although not fully discussed in the foregoing chaplers.

® 11, Special Report, Airplane and Engine Overhaul, 1940-1941, in TSCHI-2
files; Sumrary, Engine Major and MNinor Repair, 1942, in ibid.; Depobt
Maintenance Activity HReports, Jan. 1943 through June 1945.

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

o
' iy

TOTAL AIRCGRAFT RETURNED TO SERVICE
FOURTH EGCHELON

GUMULATIVE TOTALS

50,000

!

45000

40,000

35000

30,000

25000

20,000

15,000

10,000

5,000

1942 1943 1944

OOMONTHLY TOTALS

2,250 i S

2,000

LT50

1,500

1,250

1,000

750

500

250

1942 1943 244

SOURCE DEPOT MAINTENANGE AGTIVITY REPORT

.
MODIFICATION °
TGTAL
NERAIR SUTAUT
OVERHAUL
A

-l o . .- FIGURE 8
THIS PAGE Declassified IAW EO12958

W TOTA. WIAK BAZRLOG




(!GUMULATIVE TOTALS VT -

This Page Declassified IAW EO12958

TOTAL AIRCRAFT ENGINES RETURNED TO SERVICE
FOURTH ECHELON

ENGINES IN TRANSIT ARE ENCLUDED |
FROM BAGKLOG DATA AS OF 31 OCT 44

¢ F M A M J J A 5 0 N D 4 F M A K J J4 A S O K D J F WM A MM J J A S 0 H D
1942 1943 1944

w0 MONTHLY TOTALS

EHGINES

]

4 J L S5 v N D J F M A N 0 J & S5 0O N D J F M A N
14432 1243 1944

N A ] ' T

BATRLE o

et - - —

FIGURE ©
THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

AAFHS=51 b 122

The quantity of units produced during 1944 by same of the accessory repalr
departments is shown in the table (see Figure 10). The depots in which the
various ‘repa.ir activities represented in the graph were located in 1944
may be determined by consulting the chart showing ATSC overhaul specializa=
tion (see Figure 7)., It may be seen, for example, that starter overhaul
units were in operation at Middletown, Mobile, San Antonic, Sen Bernardino,
and Spokane, The storage of airplanes was another depot activity which
came to be of importance during 1944. In that year alone, 5,236 airplanes
were prepared i‘c_)r storage, Of these, 2,070 were processed for flyaway,
leaving 3,166 still in storage.’? It was anticipated that by 31 March
1946 a total of 68,500 aireraft would have peen declared excess to AAF
needs in the United States.lB

To the great volume of work accomplished at the depots must be added
the fourth echelon work allotted to the contract overhaul agencies and
the airlines shops. Virtually all the overhaul and reconditioning of
primary training equipment was done on contract, Up to the end of June
194k, it was esbimated that these activitles had reconditioned approximately
6,000 airplanes, overhauled 25,000 engines, and repaired a proporiicnate
number of accessories, instruments, and propellers.u’ The fourth echelon

work performed in the airlines shops for Air Transport Command equipment

*

12, Mfaintenance Division Annmual Report, 1944," App., 12.

13, Daily Diary, AG/AS-4, 20 Sep. 1945, in AP0 files.

14. R&R, Lt. Col. Henry V. Dickerson, Administrative Asst., Maint. Opns.
Sec,, ASC (ASCR21A) to Col, Albert Boyd, Dep. Chief, Maint, Div,
(asCiD1), 22 June 1944, in files, Contract Serv. Br., Maint. Control
Sece, 430, No routine reports on the amount of eguipment repaired
were required of the contract agencies, inasmuch as the contracts
thenselves constitubed a rough stabistical record, Also, interview
with J. Fe Brown, 19 Sep. 19i5.

e
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during nearly three years of operations could be estimated at 600 airplanes
E reconditioned and 4,000 engines overhauled.ls

The number of maintenance personnel required to carry the work loads
at the depots became very large, as is indicated in the following table.
Depot Haintenance Personnell6
DATE FAD MIAD MAD MOAD OAD OCAD RAD SAD SAAD SBAD SPAD WRAD TOTALS
1941 1545 14508 905 1736 559
1942 10358 9647 5599 5612 298 317 5851 13213 157 212 1189 52453
1943 80k 5 9156 8449 5894 TTlL L668 8L80 10640 5466 Lk55 6TTL T9TLL
194,  6l14 156). 6lih S757 LLOL 7386 3307 6927 7599 k66 3120 4952 61737
1945 6049 1996 5932 5747 4021 784l 3198 6872 8531 4367 3476 L4995 63025

From 25 to 29 per cent of the mainteriance peréonnel at each of the depocts
was Mindirect labor! which performed inspection, clerical, and supervisory
worke In addition, from 25 to 140 officers were assigned to the Mainte-
nance Division at each depot in technical and supervisory capacities. A
very large part of ‘the maintenance employses at both the depots and the
subdepots received their training as mechanics in the extensive training
programs which had to be developed to supply wartime needs. In all, no R

fewer than 96,000 unskilled workers received training up to the end of

- 15, Ibid.
16. A1l strengbh figures, excepb those for 1941, are given as of 30 June.
- (Depot Cost Report, 1941; Monthly Report of the Distribution of
Civilian Personnel, 30 June 1942; Depot Maintenance Activity Reports,
June 1943, 1944, and 1945.) In the table, the totals of maintenance

v personnel in 1942 and 1943 are made up in part of trainees, After

» July 1943, all trainees were carried on personnel and training
rosters and were therefore not included in the maintenance personnel

. totals. ATSC historical monograph, WHistory of the Procurement,

Praining, & Retention of Civilian Personnel, Part III, 1943=1944,"
Ps 137,

-
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1944, and at their peak these programs included over 13,000 maintenance

- trainees.}'? But even this great supply of trained workers was insufficient
{0 man to maximun capacity all the maintenance installations at the 12

- depots. Ab scme depots, such as San Autonio, the ratio of workers per

. 100 square feet of shop area was much higher than at Miami or Spokane
(see Figure'll), The chief reason for this uneven utillzation of depot
facilities was that in some areas sufficient personnel were not available;
but the progress of the war in Eyrope during late 1944 and eariy 1945
and the consequent slackening of the demsnds on the depots made further
efforts to secure more employees unnet;essary.

Availseble statistics on maintenance activity at the subdepots are

" . not particularly enlightening. As explained elsewhere, the subdepots
. were charged with the responsibility for third echelon repair of locally
- based aircraft, although in addition they were sometimes assigned manu-~

facturing and modification projects as well., During 1943 a total of
236,622 airplanes, according to ASC statistics, passed through the 200~

odd subdepots for repair and ell other classes of \«mrk.]'8

A large
number of these airplanes were in the subdepots several times during the
year, of course. Some notion of the size of the maintenance staff at

a typical subdepol has already iaeen given, but the following t.ftble

supplies the totals of subdepot maintenance personnel in each of the

b 17. Tae training of a great body of unskilled men and women for depot
‘ and subdepot maintenance work was one of the important wartime
achievements of the AAF, See "The History of the Procurement,
* Training, & Retention of Civilian Persomnel," Parts I-III.
18. Reports on Alirplane Overhaul and Hepair by Depois and Sub~-Depots,
. prepared by the Mainbs Control Sec., ASC, for Jan.-Dec. 1943,
in TSCHI-2 files.

l I T -
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control areas for 1942 and 1943,
19

) Subdepot Maintenance Personnel by Control Areas

DATE F ¥ M0 O o¢ R S SA 8B &P, WR TOTALS
- 1942 2821 3735 5617 1298 L501 5792 23764
1943 354L 3606 TL3L 3672 6029 2648 20696 12682 4316 1981 1981 54721

Lfter the absorption of the subdepots 1l January 1944, .the maintenance
organization at a typical air base consisted of t.hree divisions: the line
crews, the PLN orpanization, where proc{uction-line reintenance was used,
and the Shop laintenance and Wngineering Unit, formerly the :subdepot
Maintenance Division, At a large air base like Selman Field, La., to

- which nearly 200 twin-engine trainers were assigned dur:i.n’g 1944, there

. . were as many as 1,600 military and civilian maint.enanc.e workers, in-
cluding both direct and indirect labor, The maintenance sguadrons
responsible for flight-line work comprised approximately 650 enlisted
men, and the PIM Unit, which performed the 50- and 100-hour inspections,
about 350 more. In the Shop Maintenance and Engineering Unit, third
echelon and miscellenecus work was handled by an average of 220 civilians,
The remainder of the 1,600 maintenance personnel were divided among such
units as Refueling and Transient Aireraft. During 1944, the PIM Unit
completed zn average of 250 100-hour and 2 similar number of 50-hour

- inspections monthly in addition to various transfer and acceptence

. inspections., The Shop MYaintenance and Engineering Unit performed major

repair on approximately 25 airplanes and minbr repair on 80 more, and

'. 19. Reports in files of the Personnel Statistics Sec., ATS0; Depot
Kaintenance Activity Reports.

P P,
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the Transient Lircraft Unit serviced and repaired from 600 to 1,000 air-
planes from other bases.zo

A check on the efficiency of the various levels of maintenance
opzrations was provided by the results of inspectorst visits and the
nurerous AAF and ASC routine reports from the field., At the depot level,
especially careful records were kept of overhauled engines, A report of
June 194k, based on a study of 11,000 engines, expressed the performance
of overhauled engines as compared with new engines in termms of ratios,

Ingine 1"@:r'a‘.‘orma.nce2:L

Ingine type Average no, hours Average no, hours Ratio overhauled
for new engines for overhauled engines to new engines
R—131|.0 . *» & @ ® 781 * * * @ + B 652 * & ¢ & * & @ Bll-
v““léso e & & 5 v @ 133 « * o & 9 1511- r &+ ¢ o v 8 116‘
v"']-?lo * &+ & w3 8 186 e » & o+ s @ 168 » & " s & 2 @ 90
R"lszo * s+ & & & @ 1}91 * o 2 b b 0 565 LI T K B A 3.15
R"lBBO s 5 8 0 s @ 14-92 * & & & ® 2 LI-OB 5 A s 4 &t ¢ 83
R_zooo . & - L) L] * mh [ * * - * » 501 L - L - L * £ ] 33
R——2600 *« s e 8 8 0 3’-!-6 ¢ s & e 19-1 * o v o 8 o @ 55
R"'2800 s+ % 8 o @ 3131 « & + & 5 213 s » § a4 o ® 62

It may be ssen that two engines, the V=1650 and the R-1820, gave more
service after the first overhaul than when new, whereas the others, except
for the more recently developed engines like the R=-2600, gave from 83 o
90 per cent as many flying hours after being overhauled.

Depot and subdepot maintenance activities as a whole were evaluated
in terms of the ratic of maintenance personnel to the number of aircraft

serviced, Such reports, prepared monthly by the Air Service Command

20, Station History, Selman Field, 1 September-3l COctober 1944, pp. 69-97;
ibid,, 1 November~31l December 1944, pp. 66-79.

21, ILt. Col, Fdward G. Eiehle, Acting Chief, Opns. Sec., Maint, Div.,
43C, to Chief, Maint. Div., 24 June 1944, in TSAGD 452,031, Mainte-
nance and Repair of Aircraft and Aeronautical Equipment.

-
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during 1942 and 1943, were based on the "maintenance unit," or the number
of man-hours theoretically required to overhaul a primary t.rainer.22 That
is, the number of airplanes of all types in the various ASC areas were
expressed in terms of maintenance units, and the number of depot and sub-
depot maintenance employees per maintenance wnit were computed for each
area, In each of the 11l areas in December 1943, for example, there was
an average of 3,243 airplanes of various types which, in turn, averaged
6,090 maintenance units, The number of personnel per maintenance unit

at both the depobs and the subdepots ran from 80 to 120, but in some
areas, such as Spokane in December 1943, these figures were considerably
higher (see Figure 12},

The maintenance unit was supplanted in 1944 by the “work unit" and
also by what was called the "bogy! system. The work unit was a factor
obtained by dividing the total man-hcurs expended on completed jobs at
all depots for a given period by the number of jobs. The average thus
arrived at was designated the man-hours reguired per worik unit, A similar
average was obbtained for each of the more important jobs for each type of
airplane and engine., On the basis of such figures, bogies, or the
approximate number of man~hours considered adeguate for many of the depot

maintenance jobs, were prepared and held up to the depots as goals to be

22. In 1939, 822 man-hours were considered necessary for the overhaul
of a primary trainer, Tne time between overhauls was generally one
and one-half years; hence, an arnual maintenance factor of .66 (1
divided by 1~1/2) was set up for this type of airplane, jnnual
factors were also provided for the other types by dividing the man~
hours of work required by 822, the number of man-hours needed for
the primary trainer, Brig, Gen, L. e Robins, Chief, lat, Div,, to
Brig. Gean. ;Jo G Xilner, 23 Jan. 1939, in TSCON 600.121, New Depot
Construction, Sxpansion Frogram.
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attained in their operaticns. The man~hour bogy for the DI of a B-17,
for example, was 4,500 hours, For the B-29, it was 7,500 hours, and for
the P-38, 3,000 ht':’tlrs.:a3 During 1944, the depot meintenance divisions
were rated each month on the basis of work units or bogies, and also on
the emount of essigned work they actually ccmpleted, During the month
of June 1944, Ogden was given first place awong all the depots, Oklahoma
City second, Spokane third, and Fairfield, lobile, and San Antonio were
tied for fourth place, As already mentioned, the AAF inspectors who
visited the depot maintenance divisions in late 1944 and early 1945
reconmended the elimination of the bopy system on the grounds that, when
placed on a competitive basis, the depots tended to report achievements
which made a good impression and to minimize their less successful
operations.zh This recommendation was adopted, and in later summaries
of depot maintenance activiities the ratings were omitted,

In the summer of 1943, the Air Inspector surveyed all comwmands and
air forces, including overseas air forces, on the question of the adequacy
of third and fourth echelon maintenance and supply, at that time the
rosponsibility of the Air Service Command. The report surmarizing the
answers revealed that, of the continental installations, three of the
four air forces and the Proving Cround Command were satisfied with third
and fourth echelon maintenance and that the Training Command considered

maintenance results to be cormendable, The Air Transport and the

23, Vork Unit Study, Analysis of Depot Maintenance Activity, prepared
by the laint. Control Sec., A3C, in TSCHI-2 files,

24, O©ol, John H, Price, Chief, Supply and laint. Div., Office TAIL, to
Dir,, ATSC, 28 Feb., 1945, in LAG 333.1, Inspections, ATSC,
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Antisubmarine Cormands, on the other hand, reported maintenance service

to be inadeguate or unsatisfactory.zs According to these reports, then, by
far the greater number (;f aivplanes in the United States ab that time were
receiving the higher echelons of maintenance to the sabiafaction of the
uging organizgbions.

In addition to the above evaluations of activities at the depots and
subdepots, a check on maintenance efficiency was supplied in routine reports,
particulax:ly the reports on alrplanes out of commission.26 The total
inventory of tact.icaflé and trainer airplanes in the United States and the
total grounded month by month from 1943 through June 1945 appear on the
accompanying tebles (see Figures 13 and 14). The same tables show the

percentages of airplanes undergoing maintenance at AIC installations

alcme.."a"7 4 steady improvement in depot efficiency can be noted in the

_downward trend of these percentages beginning in January 1944,

thereas the fipures just cited report only the airplanes grounded
for fourth echelon maintenance, the following table gives the percentages
of the domestic inventory grounded for all echelons of maintenance, ine
cluding repairs, alterations, snd inspections. These percentages, then,
reflect better than any other stabistics the maintenance achievements of

the ALF within the continental United States.

25, "Questionnaire on Zffectiveness of Yaintenence: 1944," in AFSHD files,

26, The Daily Aireraft Status and Flying Time Report, AAF Form 110, in-
cluded the number of hours during each day when the airplane was
grounded for maintenance and maintenance inspections. Iach flying
organization was required to submit these reports daily. ALF lega
15-110, 1 Aug. 1944,

27, The percentages given for sirplanes grounded for maintenance during
1943 include both depot snd subdepot operations; those given for
1944 and 1945 include depots only, inastmch as the subdepots were
trensferred from ASC jurisdiction as of 1 January 19%44.
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Percentage of Aircraft in Continenbel United States
Grounded for llsintenance, Henair, Alteration, and Inspections

31. Decerber 191',3 PO AT T T T T T T SR I 18.8

B 30 Juge 191:1(- T 8 6 % & B 8 & 3 8 & B B E & ¥ ® 21'5
B 31 Decexber 19‘!1!- 5 6 s B e & 4 B e 8 b 8 w8 s s 19.8
! 30 June 191{-5 P T S S S S S P S S S T S R 17.9

Despite the fact that the percentage of tactical aircraft cut of commission
for all causes includi;1g maintenance remained steadily ab approximately 40
per cent throughout the period 1943-1945 while the percentage of trainers
out of comaission tended to rise (see Figures 13 and 14), it may be seen
that the proportion of airplanes grounded for maintenance alone decreased

percepbibly after the middle of 194k,

. 28. Stetistics based on Form 110, Cffice of Statistical Control, Ha.,
LAFe
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Chapter VII
CCRCLUSICHS

The rapid expansion of the Ly Air Forces necessitated a correspond-
ing enlargement of existing maintenance orgmizat;.ons. At AAF Headquarters
in Washington in 1939, the meintenance responsibilities of the chief of
the air arm devolved upon a small office in the 3upply Division. GSeveral
organirzational changes occurred thereafter, iand in March 1943 maintenance
supervision was vested in the Supply and Maintenance Branch under the
Assistant Chief of Air Staff, M&D, later }&S, This branch, to which
140 civilian and military persconnel were assigned as of 30 June 1945,
received routine reports from the several commands and air forces, passed
clowr.x staff decisions, and formulated broad policies pertaining to mainte-
nance and supply.

In 1939, AAF Headquarters supervision of maintenance operations was,
to a considerable extent, channeled through the Maintenance Branch of
the Field Service Section, a unit of the lateriel Division at Upight
Field, The responsibilities of this branch included the preparation of
technical instructions, the study of maintenance procedures, the process=
ing of Unsatisfactory Reports, and, in conjunction with the Engineering
Division, the investigation of failures. In addition, the Chief of the
Materdiel Division, through the Field Service Section, exercised command
control over the four air depots at which the overhaul of flying equipment

was performed. In February 1940, the Maintenance Branch was staffed by

. 131

e
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42 eivilians and officers., The nged for increasing the prestige of the
Field Service Sec:tion was recognized early in the expansion program,
and in 1941 it became the prinecipal component of the Maintenance Command,
later renamed the Air Service Command and removed from the jurisdiction
of the Chief of the ¥ateriel Division. After a number of organizational
shifts, in the course of which the Pjeld Service Section lost its identity,
the greatly augmented maintenznce unit came to be known as the Hajintenance
Division and, as of 30 June 1945, comprised a tobtal of 1,921 civilians and
officers, VThile these changes were going on, the maintenance and supply
facilities of the four original depots were considerably extended and
eight new élepots were constructed in the continental United 3tates, all
but one of which were in operation by the end of 1943,

According to plan, the Provisional Air Corps Maintenance Command,
upon its activation in March 1941, was to assume full control not only
of the air depots and their maintenance and supply operations, but also
of third echelon repair at the air bases, The laiter responsibility was
discharged by the establishment at all important bases of civilianized
subdepots, the cormanders of which were answerable to the Maintenance
Command (later the Air Service Command) through the air depots. Although
the air base commanders retained control of the servicing and minor repair
(first and second echelon maintenance) of their airplanes, except for the
technical su;;ervision reserved for the Alir Service Command, the fact that
the third echelon facilities located on their bases were not directly
subject to their command proved to be 2 source of diffieculty. The
principle of parallel chains of command, as expressed in the new division
of maintenance and supply responsibilities, came into conflict with the

T T
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principle of unified command. The conflict began with the reluctance of
the old GHRQ Air Force to permit another command to control installations
on its bases and continued until 1 January 1944 when the subdepots were
transferred to the air forces and commands using their facilities. There=-
after, the Air Service Comuand (after 1 Septerber 1944, the Air l‘echnica.il.
Service Command) exercised command conbrol only at the 12 air depots and
no more than technical supervision over the first, second, and third
echelon maintenance carried on by the various air forees and commands at
their air bases.

There were other important developments in the administration of
maintenance, among which was the absorption of certain maintenance
responsibilities and personnel of the Other Ayms and Services, like the
Signal Corps and thP: Ordnance Department. The AAF, by a more or less
graduzl process, acquired a large measure of control over the maintenance
of ecquipment furnished by the Other Amms and Services; and to supplement
the facilities of the air depots, contracts werse made with a number of
commercial enterprises for the overhaul of trainer airplanes and engines,
and vwith airlines for the reconditioning of Air Transport Command equip—
ment, ‘

During the period 1939-1945, maintenance policies were formulated
much as they had been during the prewar years, The main outlines of the
maintenance system were defined in directives prepared by Headgquarters,
AAF, whereas technical instructions were issued by uright Field. The
prescribed policies and procedures could be kept abreast of needs only
when 2 steady flow of information from the operating organizations was

meintained, 3Such data reached ijright Field and Headquarters, ALF in
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the form of reports of inspections, Unsatisfactory Reports conferences,
the lionthly Report of Depot laintenaznce Activity, end verious statistical
reports, such as 4AF Form No, 110. As a result of the war, there was an
enormous increase in the munber of UR's submitted and also in the number
and variety of conferences on maintenance problems.

The basic maintenance policies were the visual inspection system,
depot inspecticn and repair, and obscletion, So far as visual inspection
was concerned, the most fundamental change during the period 1939-1945
was the lengthening of the inspection intervals in July 1941 from 20,

L0, and 80 hours to 25, 50, and 100 hours. Also, special Inspection and
Jfaintenance Guide come to be published for each important airplane models
The principal change revealed in the directives prescribirng depot inspec~
tion and repair was the redefinition of the echelons of maintenance.

Only three echelons were distinguished prior to February 1942, but in a
Technical Order issued that month, servicing and minor repair, formerly
first echelon, were listed as first and second echelon respectively;
subdepot operations, originally second echelon, a.:; third; and depot
operations, formerly third, as fourth echelon. Also, as a result of
improvements in construction, changes were effected in the recommended
inter~overhaul periods for engines, but the policy of reconditioning air-
planes only when inspections disclosed the need for such work rather’
than on a predetermined schedule remained in force,

The o;asoleti:on policy in effect in 1939 permitted a total life of
10 years for airplanes, but the various types of combat airplanes became
obsolete after a stated period of service varying from six to eight

years, and were thereafter not considered suitable for their original

_.__,,_r—-""'"".--“-_“"
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military purpose. In 1943, this policy was changed to permit rendering
items of equipment chsolete whenever superior eguipment was available.
The Cormanding General, AAF was aubhorized vo make bthe declaration upon
recommendabions from the engineering activities at iiright Field,

Maintenance procedures, including inspections and the various echelons
of repair, underwent considerable change. The daily, preflight, and 25~
hour inspections and the incidental minor repair were not basically affected,
but the performance of all obher inspections and higher echelons of mainte-
nance was radically changed because of the application of advanced industrial
production nethods, it training fields the 100-hour, 50-hour, and some-
tires the 25-hour inspecticas as well were conducted by specialized
personnel on a production-line basis. Froduction~line maintenance was
also employed for the inspection and minor repair of combat airplanes
ab meny air bases, In the subdepots—-later known as Shop laintenance
and Engineering Units—production methods were used to some extent, es-
pecially in the overhaul of accessories. The maintenance divisions of
the air depots, however, afforded the widest opportunity for the establish-
rment of progressive overhaul and assembly lines. Conveyorized units,
menned by personnel trained to perform one or two specific operations,
were set up for engine overhaul, the reconditioning of parts and accessories,
and even some phases of airplene DIR. Not all jobs lent themselves to
production-line methods, of course, The war years 2lso saw a great in-
crease in the development and use of specialized tools and eguipment at
all levels of maintenance operations. KNaintenance personnel were constantly
encovraged by rewards and other devices to submit ideas for better tools

and more efficient methods., Other important maintenance developments

T e e At —b—
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were the specilalization and localization of repair projects at the various
air depots, the extensive modification aetivities, and the storage of
excess aircraft.

Domestic airplane inventories rose from app:;'oxjanately 2,400 in 1939
to over 50,000 in 194k, then receded to 33,000 by June 1945; and engine
inventories during the same period grew from fewer than 6,000 to nearly
160,000, lany of these engines had been returned from overseas theaters
for overhaul. The amount of reparable eguipment increased accordingly
until in 194 nearly 17,000 airplanes and 107,000 engines passed through
the 12 air depots for repair and overhaul. In addition, the contract
overhaul agencies and the airlines shops overhauled a considerable
quantity of trainer and Air Transport Command equipment. A great volume
of repair and modification was handled in the 230-odd subdepots, later
absorbed by the air bases, Also at each of the air bases were maintenance
squadrons which performed servicing, inspection, and minor repair; and
at many fields PIM units were organized to conduet inspections and minor
repair,

In 1939, the four air depots then in operation employed aspproximately
1,800 maintensnce workers; but by 1944 over 60,000 employees were required
to carry the work load at the 12 depots, and at the 216 civilianized sub-
depots were 54,000 more. To ascertain the number of military personnel
at each base whose principal duties were flight-line work, minor repair,
and the inspection of airplanes would be very difficult. It may be
conservatively estimated, however,.that there was an average of at least

four enlisted men per airplane assigned to the air bases for this worke

-
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The efficiency of the entire AAF mainbenance program may best be
gauged by statistics on airplanes out of commission for maintenance,
These figures, available only from 1943, reveal 8 steady decrease from
a high of 21,5 per cent in Jwne 1944 to 17.9 per cent in June 1945,
The percentage of airplanes grounded for depob repair alone decreased
from 8,5 per cent for tactical aireraft in Junme 1943 to bebween 3 and
4 per cent during 1944 end the first half of 1945. Thus, notwithstanding
the tremendous problems entailed by the more than 20=fold expansion of
the LAF, maintenance efficiency actually improved somewhai during the
war years, FPerhaps the most important Teasons for the fact that the
quality of msintenance improved rather than deteriorated were (1) the
vigorous program of mechanic training carried on throughout the war,
{2) the development of production-line maintenance, and (3) careful
supervisicn of the engineering standards met by depot overhaul activities.

The most cribical problem so far as mainbenance was cancerned resulbed
from the extrenme shortage of trained mechanics. At the depot and subdepot
level, this shoriage was met principally by the expedieat of training many
thousands of unskilled civilians, including women. The rapid development
of progressive overhanl facilities was alse of importance in alleviabing
the difficulties because unskilled nen and wasen could be taught one or
two simple assembly-line operations far more rapidly than they could be
made into competent all-round mechanies. Progressive overhaul was also
regponsible for a greater output per worker so long as a steady flow of
reparcbles could be sustained, and with shop inspectors checking the
work at every step, even for some improvement in the gquality of the product,

Cne of the disadvantages of the system was the dislocation resulting from

e e e
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the absence from work of asserbly-~line personnel specialized in’particular
operations. At the air bases, the shortage of enlisted mechanics was
equally critical, and it was met in substantially the same fashion.
Elaborate training programs were inaugurated, and at many bases, inspec-
tions and minor repair came to be conducted on the production-line plan.
In addition, a large number of ¢old line and crew chiefs were commisg)ioned
as engineering officers just as old depot employees were advanced to
important supervisory jpos:i.'bimr:s.:L Despite the measures just described,
it was reported as late as November 194k that a shortage of maintenance
personnel existed in the continental air forces., It was acknowledged
ab the same time, however, that the use of production-line maintenance
alleviated the effects of the shortage to a considerable extent.z

The inadequacy of maintenance facilities throughout the United
States was another e¢ritical problem in 1941 and 1942, Iarger and larger
construction programs succeeded each other, however, until the four old
depots had been expanded and modernized, eight new depots constructed,
and repair hangars aud shops erected at more than 200 air bases, By
the end of 1944 it appeared thal depot capacity had been increased
beyond the availability of acceptable persornnel, inasmuch as the newest
installation, Miemi, was neve:: fully manned or fully utilized. It also
seens probable that the subdepols were expanded beyond actual maintenance
needs, sinee there were many reports of idle personnel and even some

competition for work projects among the subdepots as early as 1944, In

l. HR, laj. Gene luir S. Fairchild, to Til, 4 '\Eov. 1942, in TS4GD
452,031, liscellansous Liaintenance a%d Re
2, Daily Activity Report to Gen, Arnocld _/AC/AS CC&R 27 Nov. 194k

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

ALFHS-51 ‘ T 133

the light of the uncertainby about future reguirements that must prevail

during wartime, however, a degree of overexpansion is cause for approba-—

. tion rather than for reproaci,
) - There were many other problems that had to be faced during the
. period 1939-19L5, One grave diffieulty, narticularly during 1942, was

the shortage of parts for maintenance--primarily a supply problem, Another
problem had to do with the administration of depot operations. In the
opinion of some depot administrators, there was a tendency on the part

of the Air Technical Service Commend to shift work projects among the
depots without due notice, For example, San Bernardino was instructed

to prepare for the production-line overhaul of R=-1B30 engines early in

. 1944 and accordingly went ahead with the necessary training, Before
* the work was begun, however, the project was canceled, and 2 bad morale
¢ gituation resulted at the dep«:i:.3 The administration of the subdepots

up to the time of their absorption by the air bases was still ancother
problen for reasons already discussed.

It is apparent from the foregoing survey of the maintenance of army
aircraft that, despite the grest expansion and the innovations necessary
for fighting a victorious war, there were few breaks in the continuity of
the basgic policies, The most important departure from established
procedures was the attempt to centralize control of third o3 well as of
fourth echelon maintenance by the creation of the subdepot system, an

. attept that was given up because of adrinistrative difficulties., d4gsin,

‘ contracts were given to comgercial eaberprises for the overhaul of

. 3. Gols Je G. Taylor, CO, SBASG, to CG, 430, 1 April 1944, in TS4GD
452,031, Laintenance and Repair of Aireraft and feronautical Zquip-
ment,

L,’;J e v
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airplanes and engines, but thls abandonme;lt of tradition was always
regarded as a temporary expedient and all contracts were canceled as soon
as LAF facilities were available for carrying the full maintenance loads
Otherwise, wartime mzinbenance activities in the United States represented
& straight-line development of the concepts established during the pre-

ceding 20 years,

*
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