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Basic. principles underlying the technique of air warfare,

‘with illustrations frcm expcriences between 1939 and 1940,
L4 . . .

e I.

. The -dcvelopment of cquipmient.

te i - The development of -equipment, and especially that of aireraft
~equipments, must be planned-on'a long-term basis. The time which elapses
-between the origindl placing of an order and the moment when the equipment
-is it for opdérational use,‘is frequently under-estimated..
i+, . 'The development of cnginds is usually a lénger process and the
ultimate result is more difficult to forctell than in the case of aircraft.
We must thercfore aim at designing new types of aircraft for which alrcady
- -developed ceomponcnts, particularly engincs, can be used,

) The He,177 is a particularly striking example; it was designed for
. two new: types of twin-engines which were eventually. found to be incapable
of‘acquiring.a'suffibientLY‘high‘degree‘qf safcty, one of the most
important. réascns for: the continual postponcments in the producti.on: of this

Jralrcraft., After a lorg timé, the He 177 was converted to L single engincsy

2. ' 411 new developments must be influenced by nothing but the ultimate
military purpose of the equipment, -

The strategic poliby-of-the~ain/war, which in turn depends on
political, cconomic and geographical conditions, determines the nature and
. sccpe of ‘the air armament industry. It makes certain demands on the air
armament industry wiich in turn decide th¢ fechnical conditions fer futurc
operations and tactics, Individual rcquirements, which are irrelevant to the
general plan. arc to be disregarded,  Even with regard to minor technical
developments, this principle must be followed. ‘ ' B

On'the other hand, development must nct be carricd out on over-rigid
lines, Only very rarély can the solution of o0 amiament problem be :
. categorically laid down 4t the beginaing of the development stage, and thce
exact line of future developucnt forcsecn, Various methods will thereforc have
. to be tried before successful results can be achieved,

* The dive ‘or ordinary bembing attack delivered by a close and
horizontally flying formatibn offer operstionally and on tactical missions
various chonces of success., Thus the excessive preoccupation with dive
bembing attacks and insufficicnt appreciation of the results obtainable by -
ordinary horizontal bombing, ‘leading to reduced development of the heavy long-
range bember, -did not correspond to strategic nceds. .

i siiilar course of action was adopted with regard to the question
of whether banbs or torpedoes should be used in air.attacks on shipping.

The very complicated action of a bomb penetrating a ship at
various angles of iapact, and its destructive power, must, like all similar
questions, be carefully studied so as to prevent an over-cptimistic estination
of results, - On the other hand, the value of the torpedo must not be under-
estimated, nor the further development of its efficacy neglected. When in
1941 ~the possibilities of the torpcdo becsme clear, its development had
virtually to be begun from scratch. ‘ v

If however for any reascn any line of development seems to promise
some substantial result, other possibilities must not be altogether abandoned
in favour of the -course of‘ac%ion'thaﬁghas been chosen, New technical
iaprovements éay alder the coursc of development, on lines previeusly thought

- unprofitable, The process of develcpmnent is unlimited, and tests and trials

/must, ...



nust therefsrs Hever coase, .

3, Technical development on.a broad basis and the endecavour to provide
several solutions for cach problen. and to fird new answers to various.
questions nust not be- permitted 4o Lead to-any inconsistency in the general
plan of development. It nay lcad to a variety of different types, series

of aircraft and armeuent standards that our industry is not in a p051t10n

- to maintain. Such a situation occurs whenever on imhediate requirement -

is glven proference over.long tern planning., .in instance of this is the

. He 110, originally planned for usc as a long rangc fighter. Then it was

fltted out with bembs.'and uscd on boumbing wissions, and also in many cases
 for dive-bombing attacks. nally, it was converted to a night fighter,
.owing to. the non-cxlstence of a specially developed aircraft for this

",purpoee.v

A ulullar case: occurrcd in: 1940 when it was suddenly decided to
produce one typc of aircraft and use it both as a dive bember and as a
T,E. fighter; this typc wnas probably intended for attacks agninst England.
The e 210 was creqted for this purposc and was intended as a replacement
for, or at least an juprovement on, the ie 110 and the Ju88, .ILater 1t
- did however not. couc up to expectations and was' further developed in
. the fomi of the ie 410, for usé partly as.a bomber and partly as a day and
enight flohter.<

IL. -

The plqnnlnr of vroductiOE.

1.+:f7f~ The fundanental Taw governlng dll production wmay be stated thus
."the fewer the 1nterrupt10ns, the hlaher the: output " . :

. The attacks on. our . amanent 1nduetny Wthh begwn on a large: .
scale in 1943, forcecd us fo wove a nwiber of industrial plants, and
production fell accordingly. Even in the preceding years, between 1939-
S19ke,. productlon was frequently disturbed by continual changes, and
conversions in production policy’ and arwanent. Thus the productivn of
,,ths He 111 was frequently abandcéned only to be resunmed qftor a short tlne.
Such dlsturbanccs also hodian unfavourablc effect on thc Lie 110
the production of which was abandoned in favour of the Me 210, Later when
the production of the «le:210 suffercd 2 sct-back, there scemed to be no
aircraft reinfercements - for the sic: 110 units unt11 the production of"
e 110‘s Was resumed..‘ b

. Lnnumerable changes in the 1nd1v1dual types of armaaent of the
various aircraft series placed a hvavy strain on production, supplies
and training., Such changes are so fundanentally oppcsed to ‘the basic

- principles governing rational production, that their influence on the
operational readiness of arms, aircraft and on the Lir Force generally
st not be under—estmaated. ,

2.. In the 1ntere sts of Lximu and unlnterrupted production, it
is essential to introduce instruments and wedpons which will ‘maintain

their opcratlonal valuc for as long as possible. For example‘ “the Me.109,

se.110, Heo111, Ju.87, and Ju.52, have followed their orlglnal design’

for uany Jear , and-only new serics- have becn producea "On the other

hsnd, the FW 189, the He 129 and the ile 210 represented fundamenially
new types and their operatlonal use was shoru 11Vbd

In the case of S new! SbIlCS of the Sa66 - alrcraxt des1gn belng
constructed, the effect on production, trdining and supplies is
completgly differgnt frga the effect causcd by the 1nwroduptlon of a -
completely new type of gircrafit. - 0. - . i
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The fundanental relations between technique and operations.
-1 .Uniforaity in equipment uakes for casier sﬁpply and‘training

conditions and facilitates mass attacks, which are usually essential in air
'warfa,re.; . EEEEERCER A . »
This principle is of coursc-in'cdntradictionto a policy aiming at

full production, which can now to = growing extent only be achieved by a
- process, of specialised dcvelopuent, When plaming anaament production, the
High Ccimaand is-often faced with the problem of whether to decide upon
uniforn tyves having only average capacity or on a number of types with a
specialised maxinui top capacity. T - S

: It is therefore a fundanental principle that orders for the
production of wenpons and-instruaents should not exceed ‘industrial potential,
The questiocn of how far prcduction is to be restricted to a few types with
the longest Guration of operational value is deterained by the limitations
-of the entire war-potential, ‘ - ' ' i

-This.rule, of particular ‘importance in total war, was often dis-

regarded, and the nu.ber of'différent‘types of aircraft, engines, weapons
and instruaents in operational use at one time increased froa.year to year,

i Thus; it often became impossible to supply the cntire length of the front
with- sufficient sparc parts and the usc of -express air transports becaie a .
daily.neecessity; vhile the de.and for specialists and special aircraft units
grew, the standard of -operational readiness sank.’ An unnecessary diversity of
types of boibs and fuses conplicated operations, training and supplies, and
aucdles were frequent, ~ : : , o

~Whether the 5 types of gun (7.9-13-15-20-30 @/a) now in producticn
are really necessary for norual aircraft aruaaent, is a natter deiianding
soie déliberation. In addition, the 2,3 - 3.7 ='5.0 = and 7.5 ca guns
have been instilled for specislised purposes, Each weapon also requires a
nwiber-of different shells and cartridges. o ‘ :

Sinilar conditions are o bc found in respect of all other aircraft
instrusents and cénpongnts,AinCluding”airSCrewsland\tyres. .

On tie other;hand; in order to attain the necessaﬁy perféfﬁanée it was
perhaps. inevitable to' suppleilent the 4 cxisting types of aircraft fuel with
additional ucans of propulsion,,(Gm&15;and licthanoe) - to facilitate take off.

2. Captured weapons and equipaent (French and Italian) were often
not broken up to extract raw materials but were intrcduced into the German
armonent industry,  This outwardly incicased the equipment available, but
actually lesscned rather than raised our war potential, the added diversity
of types having placed an additional strain on our supply syste:, training,
orgonization, 2nd operational strength. :

The production of out of date types was continued for years becausc
it was thought they wuight still be' of use for scue purpose, The ruthless.
destruction of such aircraft is often preferable to their maintenance in
large nuibers, . '

3. War develorments have often led to the premature operational use
of new types of equipment. In such instances, production had not reached.
the necessary minimum lovel, suoplies rad not been rssured and pergenncl .

had not been suitably re-cquinrrod and trained, :

It is a fundamental rule that the premature uge of new types of
weapons not only fails to achicve any success, but .aay alsc lead to many
wishaps. ‘
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<%’ Ain example of this was the use of III/Z.G. 1, equipped with the

new e 210 which was still in the -experimental stage in the North-Africad
theatre of war; which was exceptlonally difficult to supply. Successes
were neg11g1b1e and the unit was virtually wiped out in a very short tine,

: The -sane applles to ‘the axployuent of th& He 129 in Africa, ’
although even in Europe difficulties had been experienced with the over-
heatlng of the GNOME%RHONE engine, . :

Unlts often received new aircraft engines), propellors, etc. by
supply aircraft, with no previous instructions for their use. As a
. result accidents and losses occurred even in transit, operational wuishaps
and failures were frequent, and general mistrust of the new equlpment grev,
Troops were equipped with new equipmeht without being instructed in its use,
or before the required standari of perfection had becn attained and thla
often led to unJustlfled criticisia of its value. "

L, A further fundamental pr1n01ple is ‘that the greater the

' perion;ance of ‘an aircraft, the umore compligated and prone to disturbances

~4is its .echaniszi, . The ncecessary standard of perfection cannot be attained

~until an adequate muber of tests and trials has been wade. The strain which
cwch type of alrcraft Can stand differs in every case, ' : :

Thlu fact uust Le rcnenbered when - operatlonal use of alrcraft is
planned. For example, the Ju 87 is in a wore advanced stage of development
- and has greatcr powers of endurance than the FW 190 flghter-bomber, although
the latter may be considered superior from the point of view of performance,
" A Unit of FW 190's howeyer, euployed operatlonully to the saile extent as
a Ju.87 Unlt will soon lose-its operatlonal and numerical strenqth.
Boiber units consisting of He 111's or Ju 88's or Do 217's or transpor®
units with Ju 52's or S 82’ would suffcr a similar exPerlcnoe,

5, - A further. ba51o pr1nc1plo is that technical efflclency is
entirely dependant on the ground orgwnlzatlon and on the technical ground.
services, and that the noblllty of a flying unit is limited by its
technical resources.,

A As an exa;m&c way Le quoted the case of thc Genaan pround
organisation whlch originally intended for the internal defence of the
‘Reich, had to adépt itself to a war outsidc the Geman frontiers.,. Thus
the orlglnal plan for the allocation of flying units and Airfield
Servicing Coupanies could not” be adhered to, and the latter often became
part of the 1nte gral strength of the flying units,

iobile - 1a1ntenanoe units were not e¢stablished untll their
absence had been adversely felt in the campaigns in Poland, Norway and
France, .

During the course of the war, entlre units or parts of unlts
© were repeatedly noved to airfieclds w1th totally insufficient technical
‘equipment. This led to a decreasc in the operational readiness and

numerical strongth of the flying units. : '
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