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OUMIIARY

The material contained in this report was obtained
from allied documents, from interrogation of German
Luftwuffe personnel, and from examination of German
operating facilities and equipment. German aircraft
maintenance appeared to ve satisfactory. Equipment
examined wos genarally well cared for and in good
operating condition. The orranization of the main-
tenance si s of the Tufiwaife wae cound, the personnel
well trainec¢, arnc the procedures and practices
practical in ithat they wers deszigned asnd subsegquently
modified as neocescary to accomplish the task of keeping
aireraft flying with a minimun of waste, effort and
meterisl., Their supply progran sac well managed and
elactic, and ew hscis on practical desipgn was
evicent on all caouipment. Howvever, the cuality of
v00lc and potential scope of work appeared markedly
inferior to those of the U.S. Naval aircraft maintenance
program; there was no provision for continual super-
vizion and improvement of maintenance of operating
equionent in the field by ihe German Air Hinistry.



GERMAN ATRCRAFT MAIV“ELANC“

1, Intrdcuction.

The information contained in this report was
gathered from 4l1lied docume:nts on the Gernan Alr Force
from prisoner o0f war interrcgation reporte, from
interrogation of German technical ofiicers anc
enlletedpersonnel captured on eneny fielas, encd from
examination of airfields, hangars and equizment in the
British Second Army area. HNuch of the edulpment was
dsmaged by bomving, anrnd in fome cases, demolitiorn;
most of the percsomnnel snd records had been evacuated
from the majority of ihe fields visited. However, it
was possible to find sufficient information to recon—
struct a sufficiently clezr picture of the Geriman air-
craft maintenance program, and to note therein &

14l
nunber of examples of crganization and practice whicnh
are wortihh considsration by the U.S. L*Vf. Tne
material is presenitsd in thirsg gegtlons: orgenizsiion,-
maintenancs iunforastion, and susnary and “ECuTﬂu“lq*

tions,

i

L u

a3

I AN

G2
el

hy the

o)
O
v

g N2 NEln I'easongs v i Nl
Air Forcc was £0 successiul during the ilrst yedare of
the war wag that Irom its very lnception s compre-

kensive and tho*outh plan oI organlzatlon was adopted
and followed. 3Basically there were two (2) distinct
and separats lines o7 command: +<heg overationugl znd
the administrative, the latter inecluding naintsiancs
and cupply As a rrsuﬁu, Ilying units cculd train

and operate virtually unhampered by the problems oI
administration &énd supply. The adninistraetion and
gupply branch benefited sinilarly by having a well
trained group of officerswhogse practical experience was
utilized to the becst aﬁvantage, and who vere kept in
the field of their specialty

(2) In the main, the Gs
into Imttflotter on = terris
tasis.

‘man Alr Torec was divided
ial wnd noet a functional



2. Organizatiou (a) (Con'd)

The fellowing diagram illustrates the operational
and administrative chaine of command:

(Onerational) {Administrative)

Hlftflotte_

Flieger~ Miepar- Flieger- Imfitgau Luftgau Luftgau
gorpe korps kores ;

Geschwader Geschwader Geschwader A.KeC, A.R.C. A.R.C.

Gruppe Gruppe Gruppe 0.4.C. O.Q.C.‘ 0.4.C.

Staffel Staffel Staffcl L

(b)) Luftflotte.

The Initilottie was botk an operational and
adninistrative comiand, thouzh both iunctions were
exercised throusk a separate chain of caoumsnd. It had
an gro& assigned to it and was comparable 1o a major
UsS. Army Air Porce. Gormaliy it was couprised of one
to thrae (Z) operatic.nal Fligerkorps anid one to three
(3) adminictrative and su,ply ILuftgaus. 4ll commands
below the Luftflotte were either entirely operational
or entirely administration and supply.

{c) Tlecorkorps.

The Fliegerkorpe wae a purely operationsal
flying command consisting of ten (10) to twenty-five
(25) Gruppen and usually was assigned to.a specific
geographic area, OQrdinarily a PFliegerkorps included
all types of aircraft but operational conditions
often necessitated specialized Fliegerkorps (night
fighter, ete.) which were moved about as the military
situation dictated.
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2., OQrganization (Corxtd.)

{d) Geschwader.

J The Geschwader was a purely operational flying
command normally comprised of three (3) Gruppen., Kach
Geschwader had a Kommandateur and a small staff which
remained intact even when the Gruppen were separsated.

(e} Gruvre.

The Gruppe was the standard basic flying unit
for both operational and administrative purposes, and
wat comprised of three Staffeln., Hormally it had
twenty-seven {27) aircraft plus three (3) for the
Gruppe staff, making a total of thirty aircraft. It
had a Kommanéateur, Adjutant, Operations Officer,
Technical Officer, and Medical Officer, of whiech all
but the latter were active flying officers, There
wes no full-time Intelligence Officer,

{f} Staffsal.

The Staffszl was the lowsst operationsl command
and was comprised of nine aircraft., Usually it hed
its own mobile repair shops necessitated by the need

for dicpersal

(g) Luftgau.
The Iuftgaou was g large regional adninistration
&nd sUpply command usually comprised of five {5) ecr
more Alrfield Repional Commarnds (4.R.C,) Ordinarily,
& Luitflotte convaired one to three (3) Luftgaus.

- (h) AoR-:co

The Alrfield Reglonal Commands were mainly
administrative and were responsibvle for defense, main-
tenance of both aircraft and motor transport, airfield
developnent, supplies, and air movement control
throughout their regions. It represented a very real
decentralization of authority, and was extremely
important in giving mobility and elasticity to the
activities of the German Air Force. 4An Airfield
Regional Command was usually comprised of ten to
twenty-five Operational 4irfield Commands (C.A8.C.).



2, OQrganization (Cont'd.)

(1) 0.8.C.

The duties oi QOperational Airiield Commands
were both practical und administrative. Its primary
micgion was the maintenance of aircraft and flying
facilitiss, and it included airfield defense, but it
2leo handled the housing, feeding, and supply for all
unite based at its field. Operational Airfield
Commands were attached only to sirfields eguipped
completely with hangsr, rcpair, duilding and trans-
portation facilitias.

(j) Fiiezcerhorste.

The Fliegerhorste was tnhc name siven to the
unit comprisecd of the airfield, buildings, hangars,
equiprment znd the 0.4.C, bzsed on the field., A4S a
unit it waec the vest example of the definite division
betwzsn the flying side and the sdministrative and
suppl: zide oi the Cerman 4lr Porcse. When there vas
g flyine urit in occupation, its commanding officer
took trecedcncs cver &ll otner officers at the air-
£ield zs long as the flying unit was based thore.
Wren there was no ZIlying unit at the field, t{he
Cormandant of the Qperational Airfield Command was
the sernior rssponsibvle officer. The fiying units
were mobile and noved fresucntly, but the Cperational

Airfield Commernés remeined stationary.
() Werft.

(1) The average COscrational Airficld Command
consisted of betwsen threc rundred fifty (350) und

four hundred [(40C) officers snd wmon, oi which one
hundred fifty(150) men and thrce (3) officers comprised
the Werft, the actual aircrait naintenance section.
Frequantly civilian engineers were employed in officer
capaeity, usually two (2) or three (3) civilians to one
Werft, The mainienance work performed was coniined to
major work and work beyond the capucity of the Staffel
versonnel, who handle¢ 1l servicing ang the majority
of minor repairs. 1In some of the larger Flieger-
horsten, it included minor overhaul of both gireraft
and engines.

. (2) RBach Werft was divided into three (3) sec-
tions: repair, test and sujply. In a Werft of one

-7 - |
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5, Organization (2) {Cont'd.)

hundre:’ flfuj {15QYmen, the division Was ucuallJ one .
hundred iive (105), ten (10), anid thirty-five (35),
resnectively. _The'tdole belo: shows an averagse dletiria
bution of eznlisted ratings within the three (3) major
departmenie «

© FKlieserhorsvue
L Romnandateur
Y
Technische Leiter _
(Director of the Werit)

; .
REFAIR TEST SURFLY
{One Cfficer or (Onz Qfficur or {one Qfficer)
Civilian) Civiliarn)
37 Wetalsmiths 3 Structurs lizehs 1C Clericsel
20 Structure ilecne 4 Zn-lish wigens 2% Stors-
25 mn_ine ilschs . 2 Bpoelialists keupers
12 Spzeizlists 1 Zlietrical
(Iascrumuats, ete)
) mlpctrloﬁ et
105 Totsal 10 totsl 35 Total

Lo p“ovi=ion was madc for radlo or radar technicians
bocalise there was vers livtle radlo or radar regalr
gifected in the field, ilinor werly and gcdjustzenis ware
dore but serious trouble resulted in tho.replaccaunt of
tne woole unlt, th: dsicetive onms usually vSselng son
buick 10 the facteory zor ropair.

(1) Iz sumaosry, ©
Oxtd;lthlO£ o thy Gz
nencly the gsharp ini: 0 butweon tas Ogurutl :
sauinistrative funetiore. It wus rigidly zoin aincc
and cach cxercised 1I1s own chain of comuand up to tne
level of the Iuftflottc. This diffsrentiation proved
advantageous to Dboth in that it providsl sach with
frecdom from detuoiles not Eirﬁculv connccted with the
accomplishmznt of thc mission, Similar 1y, aireraft
naintconance was divided into servieing «nd ropair.
Scrvicing, including ti. normal [xesing, oiling,
groasing, 2and minor oucsrationtl discreyancles, ves




2. Organization ( ) (Cont'd.)

performed by the rround perconnel of operaiting Gruppen.
It could eacily be elfiected because 1ts scope included
only work vhich did not reguire elaborate organization,
administration, or equipment. Ilajor repair work
requiring these features was verformed by the Werften
and thie came under the jurisdiction of the sdministra-
tive side oi the German Air Force which was zdequately
staffed and equipped to huncle the work.

In the posting of enlisted maintenance personnel,
the most exgorienced .nd capneblc nen were always
assipnea to Werften in prefersnce to Staffeln,

Personnel of linmited capabilities could rot be aseigned
to Werften., In effeet, thic provided an effective means
of keeplng Incompetent persomnel out of organizastions
which wore dzzigncd to do the nore important maintenance
work. This nuturclly d4id not nsan trat Steffsln
received only inicrior persounel, tut cimply meant that

a definite siifort wos made to %s:p more cxpericnced and

more cupable personnsl in placss where their experiencs
coulé pc utilized.

The vasic organization und scgregation of opera-
tional and administirative functions proved quite succsces-
ful and it jave the German Air Peree the mobility and
cffieicney that nroved so successiul auring the first
stapes of the waer. The later cuzcriority of tho allied
air forcgs was luracly duc to opcrational success und
guperior stratopy und tactics rather thexn to any
organizutional weookness of the Goermarn Alr Porce.

2s  Gensral Meintenance Informetion.

{a) Gocncral.

The subscquent subjects wers uscd for interro-
gation and examination ond were sslectcd as giving a
general coverage of field maintenance. In some cases
the rosults obilained in diffcront localitics contra-
dicted esach other, but this wus attridbuted to minor
difiercnces of opcration in diifercnt wctivitics., In
gunarul, practices wirc uniform wnd the following
Information is submittcd for intercst.

(b) Structural (Seaplzne).
Origirally structural checls werc carried out

-9 -



3. Gencral lMaintenance Information (b) (Gont'd.)

on seaplanes every 1C0C hours, but cduring the past two
(2) years the period was increased to 20C hours for
operational convenience. Checks were completz znd
similar to those of the U.3, Air Dorces.

(¢) Structursl (Leniplane).

Structural checks were carrlies cut on land-
olanes every 30QC hours and were similar to those of the
U.8, 4ir PForces.

A ——

(&) Engine. .

Angines were inspected and checied every 25
hours. In addition, they were given = very couplete
check every 150 hours when all accessories were removed,
checied and reinstalled.

(e} Proosllers.

kel uzually every 12 Lhours

Propellers ck
once in between).

(on svery en:ine che

o
L
[0
(@]
=2
1]

(£) Qverkaul,

(1) ALl engines were overhauled sftar 450 hours
(three 180 hour periods). 5o provisions were made for
time extensions, tnd all _ersonnel interrogated con-
firmed ths fact trat the tims #0licy was rigidly
followed. OCverhaoul methods were standsrd end the
majority was done by civilian contractors. - i small
percentagze (13 percent) was done by smull Iuftwarfic
overhaul shope loczted on sormg 0f the larger permansnt
airiields., Tcechnical officurs stated thut no notice-
able difiersnces wore apparent Vetwsen service and
private overkhauls. All overshauled enpines wers run in
and tcsted on cngine test stands. The tests ware
stundard and comparable to U,S. Naval engine teste.
Overhaul procedures and standards gnpeared to be
noticeably lower than ours. Evidently etandards were
set as low as possible but still meeting oserational
requirements saftisfactorily. While acceptable, the
quality of a German overhauled ernzine could not com-
pare in finis: und precisior with the best of
American overhaulesd engines., :

- 10 -



3. QGeneral lLointenance Information (f£) (Cont'd.)

{2) Trhe-standard overhaul period for aircraft
was 60C houres, but thic was not strictly followed., The
aircraft were wartially disassenbled af tter 600 hours
(wings, tall curfsces, landing gear, etc.) and if visual
inspection indicated that the plaie was in good condi-
tion, it was reassembled and flown an additional 300
hours before overhaul., The majority of aircraft over-
haul was done on a contruact basis by private compenies,
though a small zmount was dome by ihe Werften on the
larger filelads.

{3) Ia the mcin, overhaul practices and pro-
cedures ;or voth aircraft znd enpises were found to be
standard. The rmein <ifference between Germun overhaul
and the U.S. navil overhezd was Gispersal. Surfzees,
wings, londing gears, etc.,, might be overhsuled by as
many wlﬁic:cnt companizs with final assembly taking
plece at the activity thut overnzuled the iuselages.
It is Intereeting to notle that a 5uoftuat14l portion
of overnauled parts were can uO girereft assembly

Pa
*

plante for iwncorporation in new aireraft. This
prictice Gi. ive thc Ger.an su;tly organization an
advontege of eluctieity and o -form of insurance of
parts avallicllltj Ii the normal suysply of a certain
sub-aesenbly was curtalled, it wiz poesiblc to increase
the intzke of overhauled sub-ssscmblies and thus permit
the continuuiace of uroducLLo of new lunce, The
obvious dig.ivantige of thig proctice was the provision
0f secolt-hond par
interrogation of ¢
knowi: irstance whe
fzilure,

g in new nir,;a“cs. However,
chrieal officers could uncover no
3 this had resulted in a struetural

(g) Greasing.

A11 sircralft were ;r ased daily. It was
standard pructice for eack Staficl To hinve one man
atsigned permanently and cxcluclvely to this work,
using a portable sreasing machine of standurd design.

(h) Wacghing,
411 wireraft wicre washed daily. The writer
inspected a numbor of aireraft caﬁuured in operating

cordition cnd virtus 111y without exception, they were
clean and vwell luurlcatca. :

- 1] -



%. Genzral Maintenance Information (h) (Cont'd.)

Special inguiries were made on both greasing and
cleanliness oi aircrafit because these two fundamental
prerequisites of satisfactory maintenance are offen
neglected., Technical oificers confirmed the fact that
considerable effort was expended on cleanliness,

(1) 3toring.

: Interrogution about preserving and storing air-
craft in pools brought out an interesting bit of
negative information, Three technical directors of
maintenance Weriten stated that they had no experience
in local preservation since for the past two (2) years
there had not bYeen cnoush airplanes available to fully
equip operating unite. Planes invariably went directly
from factorics to squedrons. Lhis gpeaws wWsll for
41lied combat cfficiency znd strateric dombing,

However, it was noted that {the Germane werc very care-
futl in preserving engines shipped to and from overhaul,
Ho pliofilm bags or meisture plugs were ussd, but
cngines ware £illed with oll and open parts were sealgd.
While conglderzble care was teken of the interior of
engines, the sxterior was usuelly cliowel %o suffer
minor corrosionm, dut no eapinee were found that
aprearad o i unusable, )

3
i

(3) Lines.
The variocus lings usd tubes (oll, gre hydraulic
oxygen, cte.) were identifiecd in the conventional
manner by color or colored bands.

(k) Quick-Chanpe Stands,

The German 4ir Forca nade sxtensive use of quica-
change snrinc stands., Units were complete, ineluding
all cowling and accessories. Asscmoly usually took plcce
at supply depots and sometimes at the Werften. The
sngince stands themselves werc of a standard design and
no new featurczs were noted. Every operuting alrficld
that had not beoun complstcly evacuated had an adequate
supply of csngine sct-ups on hend, '

(1) 0il Dilution.

0il dilution was standord practice for cold
weather opcration. Interrogation establicshed the fuot

- 12 -



3, Genurel I.intcnance Information (1) (Cont'd.)

that the Cermans oxpericinced 1little difficulty resulting
in damaged cngines duc to improgser éilution by inex-
poricnceé sersonnel. 4 copy of the standard German cold
weather onzration handbook, contzining dilution tables
for the various engine models, has been forwarded to

the Maintenance Divieion of the Bureau of Acronautics,
8cveral German teehnical officors werc interrogated in
011 ailution because the U.S. Naval cxperignee with oil
dilution has shown considerablc difficulty duc to
improper dilution. Therc erc two (2) factors, both
pertaining to oil properties, which might have a Dbearing
on German succsss. Lfirst, the syuthetic oil used for
lubricating =ight bo less caslly washed from the
eylindsr wells, cte., by -over-dilution. Second, it is
poesible that the German dractice of roeonditioning and
re-using oil may, over o period of time, reeult in a
better Iubriczting oil which would be lesg susceptible
to quick solution in gesoling or which muy retain a

norc conesive proporty and thus be less casily washed
from cylinder walls, bearinge, etc. Interrogation

olong this ling did not indicate that the ILultwaifec
officere were wware of any unusual lubricating

qualities of their oil. They considered the dilution
tablces in the handbook tu be accuratc and took it for
granted that thoy were aceurately followed. Nong knew
of a casc wherc gn cngine had scized duc to ¢xecssive
dilution,

{m) Col¢ weather.

Extcnsive use was made of intornal combustion
preheaters during the carly part of the war. This wes
somuwhat curtailcd during the past year by shortages
of both material snd fucls. Limited use woas made of
cleetric heaters which wers not considered practical
with th. ncod for wide dispersal of sircraft end
difficulties in providing sources of clceirical current,

(n) Yodifications.

The German #4ir Foree carricd out an cxtonsive
progrum of modifications and chzonges in the ficld.
Whon the design section of the Focke-Wulf company was
capturcd early in April 1945, thers werc still :betveon
500 and 600 draftsmen working on drawings for W 190
modifications, despitc thc fact that this planc had
been in sorvice for two ycurs. This was a sourco of

- 13 -



3., General Maintenance Information (n) (Cont'd.)

ineonvenience to the chief desi ners, vecause at the
time of capiuvre only about 2¢C draftemen vers "avail-
able" for work on the projccted znew Ta 183 jet Iighter,
Interrogation of the Luftwaife pilots at the PFassberg
airficld further brought out the fact that frequently
‘Planes werse grounded for the incorporation of mediiica-
tions, I¢ was the rule rather than the excsption for
the nunber of changes and modifications on operationa
aircraft models {fo reach 30C. 4approximately thres-
quartsrs ($) of the modifications weare structural.,

211 modifications in the field were accomplished by the
Werften end it was tie policy to have manufacturcrs
incorporste changse 1in production as soon as possibvle.

(o) Sparec Parts.

Ths German spars parts program was very well
organizcd and sfficient. Coasicderavle difficulty was
gxpcriencsd luring the last year of the war, but it was
due rmainly to alliod strateglc bombing of both sources
and transportation linss. Thore wors shree (3) ty.cs
of storags dspots. The Zeugampten were the largest,
thers veing two or thrie 4o casch Imitgsu arca. Complctce
stocks of ail aviation meterial werc carried. Each
Zougampt surved from five (5) to ten (10) Imftparken
winlch also carricd complctc stocks but in rcduced guan-
titics set u2 on a guota basis. ZEach Iuftpark served
a vorying numver of Gerete Ausgabestcllcon whieh werc
locezted on 211 ths lar;e Flsigecrhorsten., The latter
garved the loeal Zicld and elso the outlying dispersal
ficlds znd landing strips. Suppligs wers carricd in
stock only for the aireraft opcrating from those
fields a2t the timoc. when o Werft nosded a2 nart it
applicd to the ncarcst Sorate susgebostcolle. I the
rart was not availavle thers, the Werit further =zpplied
to the ncarcst Iuftpark. I{ the Iuitpark 4id not have
it in stock, it immediately took steps to obtein it
from its parcnt Zeougampt. 4 Werft ncver could apply
dircetly to a2 Zeugampt for material. Strict adhercnce
to thie gave the German Air Force complete and
acecuratc sjarc parts consumition rcecords and they did
an cxcellcnt job of cutting cown waste and at the same
time provided adequate stocks of sparcs. PFurther con-
trol znd elasticity was given by the overhaul policy
mentioned beforc which made ovirheulsd parts available
to both new planes and overhaulcd plance sroduction
activitics. .

<14 -



3. Gerneral laintenance Information (Cont'd.)

(p) Cil Changps,

It was stanGuard practice to onah ¢ 011l on each
25 hour engine chack The waste oil was chipped in
drums to refineries Lor filterin:s gnd reconditioning.
The personnel interrcated <¢id not inow of any portable
filtering machines which could have filtereé oil in the
plane. The.practice of reconditicning oil is worthy of
note, because of the U.S., Naval tests which indicated
that the sludgs content of oill decreased after a
seriod of use while 1ihe 7aoricating prorerties
remained unchanged oLl £nT, thereiore, pe p0ss8ible

to develon a more eificient lubricating oll by a
nrocess si.ulating operation o reduce sludige content.

—

Spark plugs were chaaged oun each 2& hour cheek,
for ¢leaning and checking
This period batwsen
ively slicrt. vrucn a».h.ed
reason rfor ti:e short time,
7 the ooinion that it was
than vecause ol short plug
tnet very little

hr

nvery werit had a snall

ugs before reinstal
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(r) Ra:

air was Gone in
ice units. Only
¢ done by

the fiecld cither by o»neratl
ninor repaire (tute crange
Staffcl pzrsomnel. Tho mz asscmbled units
with diffierent colorsd scruewe. the color indleating
whether the part could bte reaoved or disecsembled in
the field. When troubles were cncountered, it was
standard praciice to chanegc the saivire radio or radar
unit, Nountiung Cesign and installation wers d951ﬁﬁed
to facilitate this, anl 4 few mounting scrows end two
(2) or thrce {3) cornceticne were ustelly all that it
was necessary to disconncct. Deifcetive unites were
then returned %o thc manufacturers for repasir end re-
conultionlng To overcomg tnc difficulty and time
necessary for shipmont of deizctiive equipment back
from forward arcas, c¢labora®c esnecially equipped

zrx 1little radio or radar re
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Gcnural Mointonance Infornution (Cont'd.)

trucks wera ue512 1ed g% mooile radio and radar shops.
Extensive use was made oi these mobile unites in
forward areas. :

(s) Trairing.

The fraizing program for German ground per-
gonnel was excellent., -VWherever pocslvie, acsignment
was made in order to taike advantage of civilian
experience, At the outcet of the war, the training
course for aircraft Zitters (mechanics) lasted twelve
{12) nmonths and covered wori on a number of curreatly
ocerational ensines and aireraft. The course started
with two (2) monthe o theoretical instruction on basic
engine vrincinles und aerodyramice, After a written
exanination, the students pasced on to two (2) nmonihs
of actual work on engines, ol which the last two (£)
waeka cons »toP malnly o "trouble shooting" on

snrines put cut of action by the inmstructor. The next

=2

ctare was two (2} morthne of practical work in en asro-
engine factory, follewsd by two {2) monthe of worx in
an airirame factory acd 4two (2) months in al seeessor
or propsller plant. Lhe final stage was a two (2)
month veriod of roview vack 2t theg school, ‘ollonad by
an exanination. Fsresormnel fallirng the examinations
plven at the couplition of cach stape were usually
civen four (4) fo six (8) month abbreviated courss ou
servicing and werc sosted to a normal servicing (as
distinet from rowvsir) unit. Tortinme conditions

Zorced ths shortening o miin eoures o sixz (3)
nonthe, but the sool balonce botween tinccry and
croctices was nmintalned znd the caliber of maluatenaicco
personncl was gensrally H,Lp. T pracivice of having
the ftruinces spond the vajority of whelr trulning

time doing actual werk iz wordthy of nots. Claszroox

work and loctures were kept to o ninimum. As a
rceult, e men coazing cut of school could start in
productive work with a minimum of indoctrination and
instruction. Usually, trainges speni two (2) woexe

at a classification center befors wosting to operating
units wherc qualities of lcadcrehly and general
military conduct were evaluatcd.

(t) TForms.

-
o

\ . . . .
(L) A1 Garmar rooair and zainteznance und

~
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S+ General Meintgnance Information (t) (Cont'é.)

used stancard Iufiwaiffe forms, most of which were
similar to the forms used by U,%. Alr Torces. The
German procedure for handling reports of unsatisfactory
or defective material was identical with the U.S. Havy
RUDE cystem, but the Zorm used was slithtly different.
It was more 0f a check-off sheet and i% epecifically
called Ior more information in detail, There were
geparcte forms for aireraft, engines, propellers,
accessories, oxygen equiument, ste, Completed forms
were ull sent to the German Air Ministry which issued
technical notes, orders und chanres similar to standard
Buder publicaiions. Thesc notes, changss, cte., wers
based on information obteinsd both frow contraciors and
from Gsrman Iuftwaffe research and tost cetivities. A4
pleture of a sample report unldears in Figure 1.
Translated titles have besn insert:d.

(2) 8 notedle feoature of Germsn Air Forece main-
tonance puvlications ie the standord us:s of naintsnonce
408 roevalir panphlets. Trhese wers iesucd for sll air-
crait, arnginss, propellcre, and major pdicess of ecuip-
ment, Thiy vers standard in ferw and layout and
facilitated tioc keepirng of tcernical livraries. For
aireraft and inginee, tlese muintcenance pamphlets were
10" » 128" in eizs .nd bound with & durable cardboard
cover. For other wccessorics and picccs of couipment,
thiy were 5" x 7" wnd sinilerly bound. Tha contointe
wérs confined to zetusl .

ctuzl asss
that could 4 would bz ussd in <he Ticléd,

4

(u) Decizn.

(1) 7h> one aenzet oi ithe Geraan aircerait
maintenunee pileturc that stunds oul sbove all the
othcrs in makin; for =ase ané speed of work in the fiel:
ie the control and direction of desiin. Continual and
cifeetive cfforts in this dircction have had a marked
effeet on the maintenance program, Now ecquipnunt wes
desiesncd to utilize zs much - soseible partes alroady
in scrvicu. This was particularly true with stendurd
iltvinge, hoses, studs, gaskcts, nute, bolts, cic.; in
fact, with 211 of the standard ty»e maintenancc etorcs,
But the cifort <id not stop with cmell purte. For
¢Xample, now cngines were designcd to usc the sanc
uccossorice as cngincs in scrvice, unless the accssaory
was totelly inadequatc. Similsrly, cngincs produced by

- 17 - {
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%, General Kaintconunce Information (u) (Cont’d.)

different raruizeturers could often use identical access-
ories with the installations so designed that they were
interchangeatle. sccessibility, 2ase of inspection and
ad justment were szlso concidered. Part nuwabers wvere
standcrdized and different manufacturers used the same
part numbers for the same parts. Ii equipment was to
undergo only limited maintenance and repair work in the
field, the manufacturers incorporated features in
design to fzecilitote this. 4n example is the use of
oleored bolte gnd screvws in th2 nsserbly of radio and
radﬂr gguloment to indiccte vkat could or could not be
disassemblel. The policy on ecuinment requiring highly
uuyCll_:”’G maintenznce wos G0 changs vhols units, and
ONnE W

Ui
-

-

L
installations were ko;t cimsie zal accessible to facili-
tauc this Tress standard installution deslgn require-
mentse uude trhe interchangec oi dlize ent types of radio
gouipment in the figld o relatively simple problem.

(2) Czrasionally the Gernons sacrificed per-
formance ©¢ scme extent to simplily pﬁ:en The use of
a limited number 0 svandard wubss in raclo equipment
wag expressly Tor the urpcss oif simgllf ring supply and
repair prebleme, even though it éid mean 2 reduction in
cperating cificicnay.  I9 is dcbatable wihother or not
the Gernane corrizd this teco fuar ixm some respects but
it was wleo very ovidoent ihaot considersole obnezit was
obtalncd Irom the eifcord exrsmds r. keeping malnten-
ance and imstellsvion in ming i design of sirecrait
and cquinmcnt,

4. Bumngry end RAcconmgndations.,

(a) adventages.

There werc three (3) major advantages of the
German aircraft maintenance program. Pirst, the sound
organization which scparated the operational functions
from the aduinistrative and supply functions and therc-
by pcrmitt*d cach tco carry out its mission unencumbered
bJ details not direetly periaining trercto. It should
be noted thzt supply was handlied satircly within the
Luitwaf € organization., Sccond, the thorough and
practical tralnlng gqun to maintenance personnel. The
utilization of contractors! factorics is noteworthy,
but the large percentage of training time actually
soent at vork is considercd ths most impertant factor.
Third, thz constant c¢fifort orn the part of designers end

\ - 19 -



4, Sdmmary and Recorusendations (&) {Cont?d.)

mamufacturers to incorporate features which wouléd speed
uy and simplify repair and replacement in the field,
Consideravly time and eflort in the field was conservea
by tnis, and ie considered to be the most praiseworthy
feature 0f the German zircraft mulntenance progranm.

(b) Disadvantag@s.

The German method, however, had several draw-
backs. By relying, mainly ¢n civilian contractor over-
haul, the ;u;twqffe deprived itself of large and well
GQHIPOEu centers whers experimental or highly secret
modifications could be carried out. During wartime
conaitions, it is undouuvtedly sound to heve civilian
fac1litles accomalloh a substantial nortion of the
routinc overhaul load, but it is not considered sound
to rely entirely onn contractor overhaul., Armed forces
should have 2 maintenance and reszir organization
capable of ¢viry tyvs: of re*iil or overhaul function.
By lio lul“” +ho sco;s 0f zwetive rizozir zetivities, the

GDr run Air Torcs also 1limiicd tho soscivilities of
developuent aud improvement of trzir military mointen-
ance. Surthermore, inspection oi OVETL&Ul establish-

ments indicatid that layout, eg nd procedures

=

)
U
were infsrior to ours, Dﬂsf rsa 0 aamdgc WETs
contributing fzctore, but luec: o ing, and oI
i

sidsred a contrivuting factor., ¢ ;4 overhauled
procucts opoonred catisfactory out a relatively

o~
the German Alr ilinietry and operating activities could
be found. Comaunicztion was ontirely by nail or
reporv, resulting in o lack of coordiznation and loss
L

0
i
gunsrvicion vy & nilitary orrani n is also con-
€
emall safely murgin., Lo dircet lis i on sc¢t up between
L
of time in handling Ziffieuliies tihat arosc.

{c) Recowmncndatiorns.

Gencral field aireraft maintcnancs is dependent
upon a number of veriablc factors. Bursonalltles «nd
individual capabilitics play an important part in the
performance of maintenance worx. FPor this reason, it
ieg difficult{ to make specific reocoomendations, but the
following two, which proved succscsful in the German
aireraft mainfenance programe arc subnmitice for
consideration.



4, Summary snd Recommendation (c¢) {(Cont'd.)

{1) That the feasibility of bringing aireraft
gupply under control of the Burcau of Aeronautics be
thoroughly investigated. 4 large part of the problem
of eircraft maintenance ie esscntially a matter of the
supply of parts and equipment.

(2) That continued effort be made %to have
design and manufacture develop and incorporate features
making for esse and simplification of maintenance
problems,

Prepared by:

Jo li. JAYNE
Lieut., USHR.
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