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THS PLACCINS SNL ISVILODW LY O pldldh
zOR Y. JRNAN A1 FOLCL

1925-1945

SHRMIMLOGIS L SEQULNCE
CHAPTSR 1
BACKG OUNL 1925-1927

1. Initizl Siivuetion, Aft.r the cad of “orld .ar I of

B o BEER i

- ! 149141918 the Germaa Air Force hac boen coupletely dissolved,
both in the orgenizationel and 11 the tecnaololicel sense,
The Arnay &nd tha Navy hac bzen p;rminted to maintein snell
steffs end small units, wnich had¢ oaly light wesvpons.

Ti: 1925 .he Geraan Goverament caae to an ggreement with

the Vestera Allizs, ander wnich the last IFrench 2nd British
troops vithorew frbm the Rhinel=and a2nd the Inter-Allied
Control Comaissions,which in the past had exercised nilitery
2nd industriel supervision over German disarmazment, cecesed
to exist,.

In raturn, the Germzn Goveranent geve the assurance
before the Leazgue of Nztions that no secret rearmanent
would take plac=2 on German soil and agreed to submit to 8&NC-
tions wilich might be imposed if this promise way not'kept.

, - Thebhical concepts had cven been estaolished for eivil

o PRI T LR = T T it i Pt AN T ol Y T e R L L

-

ég aviation tuv prevent possible"misuse" of coﬁmercial’aifcrﬁftg'?q'~
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~ed a factory at Limham in southern Sweden, wherz it manufac-

2

for umilitery purposes., ihece spe.ifications not only prohiQ
bited L1h: iaclusion of any featurcs of military sisuificence
in the vody of =zircraft, such &s mechine- un moanta"anﬂ
vonber cockplts or the manufacture of substituta fus:lege
sections intcaded for such purposes, ovut 2lso placed restric-
tions on the power of the enizines used. .ven in multiJéngine
olanes this power was not {o exceed 500 horse power,

The large triple-zsngine Junkers ¢-23, for example, al-
thou:h it had 2 ec=atrel 31VW engine of 240 horse power, had
two liercedes side enzines of each oﬁly 120 horse power. The
Udet aircraft factory in llunich even atteapted to develop its
Condor plane witih four Siemens radiel eugines of each 110
horse power, lowever, all of these zircraft were counpletely
unecononical and could not compete s ainst comanercial avia-
tion in foreign countries.

Germen atrcereaft factorics at this time thzer«fore estab-
lished branchas abrozd, Thg fira of Tornier founded a fac-
tory at Altenrhein on the Swiss shores of Lzke Constance,
where it developed and trizd out seaplanes, such as the $sal
and later thz o X rodels, The firm o0i Rohrbach estedlished
a factory at Kopennagen, where the Rodra seaplane and the 1x

large Roland €ommercial planes were devaloped. Junkers opén—

-
;
;.
[
!

?
H
L

tured its G-24 model, powered with three Junkers eﬁgineé'bf _ ;
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Lxxdax 30O hor.e power 2&ch, in ordsr, with .wedisn Lpproval,
to enzag: leter in corwtercial aviation,

Thelﬁrﬁnchcs 2stablished 1in foreign countpries by the
dzenen glreraft fastorics previously mentioned soon z2lso coii-
nencea suyplying ﬁilitary “irceraft, sinc: sermany at the time
had a leec in the constructica of all-mets] zirera:t and such
aircraft were vestly suaperior to those wngtructed of :teel
tuoing, timber and febrics for use ander Giificult clinatic
coadlitious,

The ecasiest adjustaent hers we. thet of the ce&planes
mentioned avove to adapt thes for secvice as nevel reconnais-
sance planss (long-reasge), since it wes pocsibl ta ouild in
cireuler tracks for mechine.uns in inh nogae eag ta;l after
eppropriate reinforcement of the fuselage.

o as land 2ircreft required 0ig;ger al-

(i

The types design
terations to the fuselage if tney were to have bomvcing in-
stallations is addition to mounted wWeapons,

=ven at this sarly stege it sooan transpired that the
designs for coamercial aireraft of the sizes then in use
could not be mad: consonznt with the rsqulrements of aif—
craft for @military pur .oses.

Ia comaerciel zircraft the primary factor is the safety

-

and confort of passengers. The d-signs thereiore provided

for lorg. spaces within the body to insure a relativ913_ ~
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eVern Gi-tributica of lord:s wilon would rgvnju constant w.ile
Uiy 2lene wes in flight and for fu2l t:nke plzesd in th. wings
and cloese to the 2nrines,

In contrast, the specific weight of vombs is & multiple
of that of humenc, Thevifore, the zin nust b: vo lozd tham
onz over the other so as to prevent any shifts of srevitz-
tion center during bombing, sincs any such shift could prove
2 serious flight hazard.  urthermore, large openings must
Dz provided boncvath the bombbays and these weaken the over—
all structure, particulerly since the fraﬁa Joints have to bé
subjected to gireater strains than is the ces: in commesrglial

aircraft,

Tuo increase the ctriking renge of ailitary eireraft, it
1s often nec:ssery to inst&ﬂ.fual tenks within the body, which
w&s specifically avoiﬁed in comaerciel eireraft, In bomber
2ircraft this position oI the fuel tank: wes an adventagze,
since th;y could ve zsiven better protection aszeinst waapons
fire by means of armor platin. or other coverings wnich coulg
‘breek the force of projectiles and vrevent fuel 1eakages;.As
2 rule the wing-instelled tanks were too flat for this purpose.

: N .

Th: fir:m of Junkers for tneir Typz K-30 3ewengine ovomber

constructec a special 2iddle fuselzge section to carry the

same type of eniine nacelles, wings, undercarriage and con-

trolling surfaces as their Type 5-24 commercial'plana}50f 
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4 thie nodel, th: firs proeduced two serizs of -0 plinags,
ptroly on uﬂdEPCEPF;E5&E for del.very to Ruusia, the rost
on floats for celivery to :outh jmerica. 1a acddition to th.
nachinz;un circular track on the top Tuseleg: sucface, the
1ype K ccuter section hed a retracteols floor .un aount

(ausfahrbare Bodenlafette) for rearwerd and downward defene

————p e, el il W Ay el I el P p——— g p—

sive fire,

For the German representatives at the Yencva Permanant
Disarnenent Conference the Junkers solution was admiraole in
every r.spect, It clearly stresczd the fundaaental differ-

ence between military end civil types of aircraft, znd they

did not have to counter any arpument that sircraft desigagd
for civil aviation could at small cost be adapted for mili-
"tary purposes.

Owing to the complete dismeniling of (ermeny's ermament
fectories after World “er I, the forei_n oranches of the Ger-
man aircraft factories hsrd to procure 2broadg the mili:.ary
equipaent required for their plenes meaufactured for export,
Junkers used Tanish fadsen machineguans and 8wedish Bofors

Loubs, wnile Tornier procured froa Switzerland”Orlikon wee—
|

poms up to & celiber of 20-mm. These weapons and bombs were | i
: i
still from World war I production 2and & commoa feature in E- |
21 of the: was in their designing no a2llowances had-beanf‘:f_&nggﬁﬁifﬁiﬁﬂ
5+=C‘RfN6 . | [ U R E f
made for their appropriate stroing znd/or installation in 7
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5 elroratt, Tuis heq & perticularly heaapsrin: effect on th.
eqasptation of cou sizrecial plenes to serye as bombers,
ione of the foreign brenches of Herman gircraft fac-
tories carried out any proper airborne tests of the weapons
and bombin, ﬂquipment; only & few functionzal tests wers con-
ducted on the zround and at low altitudes.aver water,

In any case, the sectiuns of gir warfare speclalists
formed in the Army znad Javy Generzl Staffs at the Troops
Office of the Reich Defense “inistry in Berlin could hearn
nothing from 211 of this work on the suoject of how a future
sermea 2ir force should be technicelly equippeéd. Further-

aore, even for the Great Powers of throguo days, any inplemen-
tation of Italian Aic Cenerel Louhet's ideas on future air

warfare was still a matter relegated to th: far distent fi- -

ture. For the moment there was still another problem to

clazrify,

2. Concera over Possible Airbvorne s VWerfere, In 1924-—
e ALATAR LR em ALl bolnie uas Ter

-
s
w

1925, the illustrate& w2ekly papers frequently and in & sen-
sational manmner protrayed the horrors of airborne gas war-
fare, much the same as they dil 30 years later with the sub-
Ject of wer with atoxzic weapons. According to their published;
'reportﬂ, 2 few zircraft would suffice to poison the entire

population of a large city 0y spraying liqurd cheaical war

agents from great altitudes, which would settle'down into
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hesz docriplions wor breod on the uss of Yellow Jross
(v.sicant) ;zs, a chorlceol werfere agzut with & physicsl
#etion sinilar to that obteinwc Oilly Dy savjeciin. 2 livin
vody to radiation and fire, It had beea fired in shells by
tne Germen side for the firsty time in the autaan of 1517, &t
th; time wnen the battle of materiel in the plains of Fenders
waes approachiang a critical point,

‘hure2s the socelled volatile war g2ses of the green
oross typ2, such as phosgene, wo. only eifective in relati-
vely d:nse concentratioas wiich could orly be zchieved by
ABEns of'inthEive fire into 2 closely Qifcumscribeé ares,
Yellow Jross jas (iichloroethyl sulphide--mustarad gas) 1is
eifactive =ven in week concentrations and because of its
sersistence. “Whereas Trcen (ross gas could only be expected
to havs an effect lasting for kinutes, Yellow ‘ross gas could
contaninate the ground for gdays.,

32 nst vola .ile gases, the gas mask could affor: pro-
tection, but a-thick protective suit was nocessary egainst
Yellow Cross gas, since it affected the entire surface of
the body.

If th: claims of the Press, supported by alleged experts,

were justified, airborae chemical warfare was more to be
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6 neve &n incisive iwmpact on high-luvel politics, perticularly

for Germany in her e2xpozed and vulnerable position,

For this reeson the most importent mission assigned by
the militery high comumand of that time-~in 1925~-to the depart-
ments of weapons technology concerned a study of the vossibili-
t?es of airborne chenical warfere.

In conirast with the Iress verslons, .2any alleged experts
doubted that a fluid ejected by aircraft would reach the ground
at all, To prove their point they gquoted the fact that the

water cerried as ballast by zeppelins, when ejected, was con-

plefely absorbed oy the atiosphere within a few hundred yerads
of altitude, It was 2l1so held that th. slipstrean of an &ir-
craft would dissolve even oily fluids, such as Dichloroethyl
sulphide into extremely minute droplets, which would be car-
ried far away by air currents and thus be rendered ineffective,
sfnce they would become'hydroliged 0y the atimospheric moisture.

Contentions of this.kind could only be proved or disproved
by means of practiczl tests. Under the existing circumstances,
this meant that airborne tests with large quantities of test
geses would have to be carried out at 2 time when Germany vieas
pro. ibited from carrying out military air testsof eny k}nd.

For this reason edequate!and credible means had to be

found to conceal the purpose of the tests even from fermen aﬁ{k !

!
i
authorities. Furthernore, tae work could only be done by 1'.,;-?
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Ia 1925 th- uce of zircraft hud buen doptada ia verasny

~to combat insect pests in forestiry., These cireraft sPreyead

' r.; S if;&'”‘\
a poison dust, chiefly clacium arsenic fron low alﬁ{tudes over [

foresi sections infz=gted by catoerpiilare. The {ira of Junkers
had r-.ceived requests from ifrice end couth srmerice for con-
tect poisons to £lso be use¢ frow eircraft a ,cinst swarms of
locusts in {light and”on the ground, #nad for the developuent
of a propriat: chea cal spreying instruments,

Tre possivility thus existed to tacrle both pr-blems, thet

="

0f pest extermination a2nd that of ges warfzre, from the szme
engl., without any fear of 2ccusaivion thet the preliminaty

8 tests carried out with zirceraft served military purposes.

It was Oaly natural tnet all-m:tal aircreft were copsid-
ered most suliable for the purpose b:cause of the grecater ease
with whicn the; could be decontezninzted xfztax azfter use in

tests with peison sprayc,., The firm of cunk=rs, in addition

i
...--:""!"
-~

to its aircraft-faétory, alsc had the largeﬁalorifer sheet
metal works znd its geyser menufacturing works.

The Troops Office of the Reich Lefense Ministry in:Ber—
lin zssigned the contract to the mzin office of Frofessor
Junkers 1n Lessau, from where a special controller handled

| }
the designing of the neccssary chenical apparatuses and Buper“ i

| : vised tneir co. .struction in the manufacturing horks._ T597 [¢§_$§f5;§i£
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8 fork on the proul.m of pust exteraination £lgo co.menced in
the seme office o that adequete conceslneat wes provideo in
the Junkeres concer:a,
[ ‘
In the 1Incect externination project the firm of Junkurs
had a contreact with the chemical factory of . Merck, Izmstadt,
The firm of Merck n:2gotiated with the férestry officiels and

supplied what was c&lled the 'Sloth Powder,"

Junk- s designed and manufactured the spray zpparetuses,

forr .¢ in type P-13 and ¥-33 aircraft aad cerried out the

aviation part of the prograa, The fira of lMerck had only one

intefest: the =8le of its powdercd insect exter .inztoxr "Es-~
turmit. "

Tne {irm teken into consideration for the supply of 1li-
quid sprays wes thet of Hugo Stolzenberg ia Hauburg, nzmely
for the Sugply of gontact poisons for use @azains: locusts in
the tropics &s well as for the supply of Yellow Cross gas for
chemical warfzare,

At that time--in the spring of 1925--~this firm was estab-
lishing a factory for the synthetic production of :austard ges
in Russiz (at Ssamara on the'Voiga River ) under the Rapallo

' agreenent
kgreement of 1922, wnich/Will be discuss2G later. gppe plan

was, to use the gas produced there for airborne tests, also on

Russizn soil,

L T

The apperatus for the gprayin; of dust poisons consisted

A e D L, P

;
R ' :
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Q priaacily of 8 wiad-dr:ven rotor, #nic.. ejected tne insecti-

“cide evenly from the loadin_. bins aithia the aircraft, Quce

cutside the sYipwind spread it out, 7his EPPETAT S hes &ng
™

had no military i zportence ang will not be further mentionad,

¥or reasons of safety, the tank for fluid poisons to be

sprayed was to be mounted on the ouatside of the sireraft (Photo

1} to protect the crew egeinst the consequences of a possible

leekage,

Junkers first constructed a tank to hold 200 liters (952.53

gallons) with a square base end & wing profile cross section,

It was so mounted on the zircraft that it was oetween the un-

'””‘“R‘x\\h’ derfarriege with its flat surfece on the fuselage 8nd its

curved side-~the suction side--facing downwzrds, ine profile

was cut off at the rear,allowing an ejection slit epproxinat-

ely 12 centimeters wlde, which was closed with = frimly sealed

flap,

Fo - emptying,the tank was tipped aownwards, the front re-

maining suspended in bearings, sinultaneously a current of

a1r strecamed between the tank end the fuselage to prevent the

latter being sprayed. * then at an angle of 2pproximately 32¢

the closing flap was opened by pulleys and the fluvid flowed

out with®n a few seconds zng wds vaporized 0¥ the slipwind to

Vi<l S

form & ¢loud of tiny drops. Even very viscuous flui
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airurafpj. LOveVel'y the apperatis was tirst tri-o out wit:

& watery filliling, the wat.. being colored read LY &n 5asin or
AP A’?f ;’};; .

blue by a muiﬁly additive, It wae soon fouad thi$-a¥¢n-ﬂur-

ing dry weather the water roeached the ground even from al-

titudes of 550 yards without consideravle loss through eva-

poration. From traces on long 5irips of cloth on the groung

-t was found that when spraycd with the windg the denseslfall

on the g ound was in the front part end thet the size of the

droplets decreased considerably with the wind, Observers

on the ground noted thet at the moment of eJection a dense

cloud formedwnich was strongly blown away by the wind endg

!
was no longer visible after a few scconds., Theestimated

speed ol fall was 5 meters per second. Thic meant that eveil
for spraying from low 21titudes the wind would have to be
gauged very accurat:ly in the target szrea to insurc thet

a4 specific surface would be spreayed.

Yery soon"the waler was replaced by & socalled innocuous
comparative solution corresponding to mustsrd ges in its
Physicel characteristics., For aodreviation iichloroethyl
sulphide was designated "Losf" after the two chemists who
first produced it, nemely, Lommel and steinkopf, The compa-
rative solution consisted of a chloromegnesium nixture with

& speclfic weight of 1.3, which was colored and . wnich suf-

—hr j"'.ﬂ'-.-*u':-a':nihlf--|-'-'"r-‘ . e

ficient glycerine was added to give 1t the seme surface'%eﬁg




13 .

9n Photo 1

Junkers P-13 plene with Type G-200 spray aspoaratus

Junkers F-13 plazne at moment of sprayln. with

Pype G-200 apparatus (Rossitten)

UL Y L= i B e ) P Y T g e e - e . .
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10 tenslon as wsterd ges, hes e characteristics inereceed the

11 sp22d of th: larg: droplets to between 8 znd 10 ERBOANAX

m:ters er second,

-

'nder conditiomsof roderate wind from the front or rear

the dispersion pattern on the ground i{orncd @ ©llipse of be-

11 tw2en 330 &nd 340 yards in lenzth and 55 to 110 Yards wide;

during sidewinds, the C¢ispersion pattern wes slmwost = sqQuere

wWith sides bztween 440 and 550 yaras,

For military purposes & minimumn density of 5 .rams mus-

tarc gas per square melter wes desirable to ef'fectuzlly sezl
5 M q

off = sector with persistent g&s adauring defensive operations,

end the spread was to be as evea as possible,

8 previously mentioned, however, the largest drops al-

vays fell oan the wingward side, where densities of up to 100

Zrams per squ&re meters wers measured, wnile it wes difficult

to determine at what point of the other end of the dispersion

Pettern the effectiveness cezsed

For offensive purposes, 1n contrast, it was desirable to

achieve ges cloud forimation, the polson~seturzted clouds to

L

blow across the combat sresz In which the enemny troops were pre-

sent, Photo 2 shows the test area in the Kutische Nehrung in

eninently

Eastérn frussia, which was/sSuitable for test spraying with

h [
1 A Y e B i, 1 e R e e

conparative solutions fron higher altitudes.

In the fine sand of the dunes which occur there northeast § '
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1 and coutnw st of Roseitten, it was ¢&sy to treoe tho patliern
of dispersion. The gircraft crew meraly hed to weit for the

cloud of moisture to settle to tiie ground and tae cirele

over the target erce untijl they discovered a blue or red
rateh in the terrain. This showed theyr whether their eim had
been correct and they informed the ground personnel by meens

of arranged signals.,

/
10 deteriine the point of gas rslease in the air the fol-

b

—'-‘-.I '

lowing method was useadurin_ exercises: shortly before the

plane took off th: wind velocity was acasurea with a pilot

balloon set to rise at the fall speed of the s&8 cloud., The
point akxxkiek ia the terraia et which the valloon wzs when
reaching the planned test altitude wzs then twisted 180° into
the wind 2nd the zopropriate angle was set with 2 specizl

IXPxekxinstxunentx aiming instrument.

-

T —t

Photo 2 showa = dark strip against the white dune sand,
“his strip was colored by 200 liters of comparative shlution
r2leaszd in Septeaber 1925 from =n ltitude of 5,289 feet;

the descent of the noisture cloud toox 3.5 minutes. This pPro-

1+ F
' P < 1 ; '_..H‘

-,
— '

vided prpojthat zirborne chemiocsl warfzre was feezsible,

Tests were also carried out to deternine the usability
of gas by meens of gas—-conteining bombs rel:asegd from great
- !

eltitudes., One adventage here was that precise aiming was Y

5 Dossible, another that there was no wastagze during'the'drop;?'

LARF | N
.
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hoto 2

Gas marked strip from ces sprayed at an al titude

of 5,280 feet over the testing terrain at the

Kurische Nehrung, Zestern frussie
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0. the other hrnd, it wa

focred that the d:tonation ¢ the

2xplosive charye required at impact fo ¢istribute ine gas

would cause serious losses of the game,

8 exgeriencae hed
shown when ges gshells were fired containing susterd K83 during

*;"_hOI“ 1 ﬁ -~.ira | & I .

-~

fusterd

3¢S solution is an cily sclution {Ailylen-mustard

~-0il ) which when very finely vezporized i burnt oy an exglo- -

sive fleme. /lso, volatile £ases, such as pnosgene and inp

perticular hydrocyanide (Cyanwasserﬁtoff), rise in high tem-
peratures iastezd of being carried ovaer the field of combat

by the wind,

liowever, bombs were the only means of delivering _ases
cther than mustard cas froam zircraft, jSesides the previously

nentioned poisons of the Green Cross class, which effecteg the

sach as Cnloroacetovhenon
respiratory orgzans, ji.ritents in the Yhite Cross class{had in

the meanwhile becone avalleole in place of the old Blue Cross

-

types, such as inphenylchloroarsin,

!

Always conscious of the neeg f.r coacszalment against de-

tection by Germen or foreign 2utnorities, the construction Qéﬁ

2nd testing of chemical boubs were aiso cloaked as tests for
insect externination,. The. Forestry Department had suggested

the development of forest fire extinsuishers\which would en-

'M“u‘:_: - - 3

able aircraft to combat forest fires by droppin) containers

filled with carbon-dioxide or foam for

ing substankes., These ~ } .
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13 Aele L0 ourst on lmpact without any ¢.plosil. ¢harge and dis-
tribute their contznis, FPor this PUrposc, tie noso pert was
of gless, but owing to the inertia of the

contents, the con-

tainers penetrated too deeply into tha

ground and were thus

1neffective, Cuccess wWes only achieved aftep the containers

were slven a soft shaet copper

Nose, which on impact flatten-
ed out into the shepe of 2 spray plate,ﬁndlafter the cone had

been provided with a notch,

The bombs neturelly = uld not
beJJ;oo bulky, for

1
wiiich reason their content W85 restricteg
5. 'y

to between two and five liters (1 )itep

—
e

1.0507 quart), but

titls would have been necessary anyway to insure even distri-

bution within the terget area,

These tests were 2lso carried out wl.h comparatiy-

lutions in the Kurische Nehrung: terraian, Howeve: -

“\ . -

.. _ N
the Participants in £lider contests refused to be N R |
the p:aceful use of these "forest fire extinsuishem

wnich reasan the bombing tests were halted in ord. yoo $

diplomatic complications, .
: ;
| 14 However, diplomatic complications soon were brd e on
3 £ __-jnevéitheless by7the evil business instincts of the firm of
et junkers in 1t

5 relations
S S

with the Germen Fovernment,
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were to burst on impact without &ny ¢.plosiV: charge and dis-

tribute their cont:znts, For this purpose, t:e nose part was

of glesg, dut owing to the inertia of the contents, the con-
tainers pcnetrated too deeply into the ground and were thus

ineffective, 3Success wes only achleved after the containers
were siven a soft sheet copper nose, which on impact flatten-

ed out into th2 snape of 2 spray plate,end after the cone had

been provided with 2 notch. The pombs neturelly < uld not

d
beg too bulky, for wnich reason their content was restricted
e 57

to between two eand five liters (1 liter = 1.0507 quart), but

tnis would have been necessary anyway to insure even gdistri-

bution within the terget area,

These tests were glso carried out wiih comparstiv-

‘lutions in the Kurische Nehrung terrain., Howeve:

N '
. : + X
the participants in glider contests refused to be CF'F' i
g kY
()
| E4 7
the pzaceful use of these "forest fire extinguishe >

which reason the bombinz tests were halted 1in ord. X
diplomatic complications., 2 -
;
However, diplomatic complications soon were brd ._.ae 0On

nevertheless by the evil business instincts of the firm of

-

Junkers in its relations with the Germen Government. m

self evident that the contracts awarded to the firm of Junkersli
to develop chenical warfare epparastuses were coupled with the E}

obligatidn to maintain strict secrecy and concealment. This
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conczelnent was insured withlin Jerueny 110 & re¢asonfavle extent oy

coabining the military probvlems witn thore ot insect exteraina-
tion

1a its business dezlings abroac, noweveysr, the (iria 01 Jun-
kers felt no inxioitions when the question was one of tinding a
sale for its ali-metal aircrait,-1t hazs been mentioned previously
that, in con on witn other uesrman eircratt feaclories, Junkers a2lso
had establisned a factory aoroad, nenely, in Sweden in 1924. ihe
firm also had two other subsidiaries, one in rili, near O0SCOW,
another in Kaisarie, Jurkey. 7The 1ormer had bezn established 1in
1924 under the 3X2pz2llo Agreement signed by Geraman roreign iinl-
ster dathenau 2nd the Russlan dYshitsherin; the fectory in ‘iurkey
w2s esteblished on the initiative ox.the firm itself. «unkers

2lso endeavomned to gain a footing in Western turope, nemely 1n

£

'y
Jj.
Syein. 7That countrz at the time was engaged in a costly small-

scale war in L.orocco and its colonial troops ned been drive bsack

to the hediterranean coast vy the =if kaoyls.
! was |
" ts RadxhErzr the case with the Iteliens in Abessynia in 193>,
the Spenish as early zs 1925 cvolved the idea oI putting their
bar..footed opponents out of aébion by the use ol uzustard gas,hop-
15 ing for particularly spectacular resualts because of their oppo-

nents' ignorance of gas defense requirements.;t smz2ll cost and

within a2 short time, it was hoped, 1t would be possible to maé%?

R T L S S ST ——
.'| -

ter the enemy and spare Spanish blood.

b




15 clnce the . .&ulsn nad a nunter o1 type i-23 zirersait,
t:.e 'nodel uced in vermeny for the chuﬂical weriare tusts,
the e port branch oy the firu o1 Juikers surreptitiously co-
Died 2 nunber ot the ges containers wnich had been developed
and supplied tnea lo Spaia. jor the lerger type G-E4-plane
they even constructed a container with a content ot 1,005
liters,
‘hat no chemical warfare agents were used at the time,
as used ten yeers later by the Itelians in the Abesynnian con-
. 5 : t2ict was due exclusively to 3pain's lack of specialists in
this type of werfare, ‘the Spanisn weapons technicians and

gas chemists were unavle to handle the supplied equipnent piro-

perly, for w.ich reason they remained in disuse in the ioroc-

cdan war,

.owever, the aatter had become widely knowi, since 1o-
reign states had sent nunerous pilitary observers to the
Airican scene pf conrlict? 1ncluding uermény, whicn had sent
Jescnonnek, who later becane Chief o1 the Iuftwatfe General
Staff. These military observers beczme aware of the Epanis;
preparations lor ges warfare, waich was to be waged with z2ir-
crafé and equipment supplied RYXMIRAIXYX Oy Uerman Iirms.

‘the verlin Defense liinistry drew its logical conclusions

from this incident and decided to halt the work at Jsunkers

VA b |

and to carry on the experiments with its own facilities.
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16 In the Iieldhor giroorn: weapons &nd oouvln; equipmenil XKaXk .
THAASHK 1o L PYriliaX the Geraan 11litery & laoriiles Irodl
then on no longer relied omn recoaxiendetions end designs from
the aircraft manufacturing firms but instead e.:loyed tneir
own ¢nglneers,

1. was around the essme time that the tiri o1l vunkers
found itself in financiel ditriculties. 1T1hese dirfticulties
were due not only to the fusion o1 the Junkers Alrways with
the Gerian Aero Lloyd #irways brought aoout under Government

pressure tor reasons of sabvention aétivities, but also toc the

collapse of the Junkers enterprise in ..oscow owing to the
fact that the Russians pleaced no contracts witn the rira. A1l

of this hzppened towards the end or 1925.

3. 1he Testing of Chenical Warfare Equipment in Russia.

Mgl il

Phe subject to be discussed here is not one ol German partici-
_ﬁation ia russian gas werfere tests, ovut ot uenman researcch
and experiments and tests carried out on sussien soil,
Russo-serman cooperation under the so-called rapello
hgreement has been mentioned previously aocove,
At the Genoa Conference ot the vectors of %orld war I
in the spring of 1922, Russian 2nd German delegates were bnly
present as obvservers, On this occasion German Foreign.Minister é
Rathenau a2nd Soviet Russia‘*s Forelign Affairs Commissar, Tshi—'é

- .
i
x

tshérin met 2t near- by Rapello and signed an agreement;.the
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10 contents o: which, in orosc outline,wer: as 10llow.;:

1. var Jeots on voth sides were annulled,

2, -y grenting credit: ana sipplyin; nachinery, sermany
wes to support russie in .er industriel development ana in re-
turn was to receive concessions for

17 a, The manufacture ot sll-zetal &ircrait

o, 1T'he establishment 01 an eir sgrvice between perlin

and ~.O8COW

¢, vhe exploitation of aluminun

d. 'The ex>loitation of oilrields in various parts or

Rassilia

8. 'he stablishment o1 ammunition factories,

3, Russia was to consider it & cause tor milltary inter-

vention against Poland, if that couatry wnoula infringe uer-

man territory with arms,

whereas main eaphasis in tne gZreement was in 1tne Iield
of ecomomics, the ailitary considerations expressed in the
finel paregraph in the end preponderated, while the econoiic
concessions were only partly exploited owing to reluctance on
the pa2rt ot German industrieslists,

The verman province of Zastern Prussia, separeted fronm
the rest of uermany by the Polish Jorrigdor, was considered

ag strongly threatened because o0l Polish aanexation desires

followin: conclusion of the Russo-Polish war.in 1921. After

the torced occupation of V¥ilna, the Capital of Lithuania, by

Polish General Zalewski, the German uovernnent was compelled

to reckon daily with e simiiar act ol aggression against East-

ern rruscie,
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17 ~ Ru¢sitt felt nersell robbec vy the seper: tion 1:0w her
territory oi Wwhite fussie and & lerge part or ukralne, wnlceh
areas were east o3 the Lurzon Line, & line su; gested by the
the Britgsh roreigzn ..inister in 1920 as the.border betwaen
Poland &nd mussia, :tterr their v;ctory pver nussia, however,

13 Poland had disregerded this Agreement and hed annexed terri-
tory wnichw as unaistakably xu. sian,

It was this protection of German soil ezainst Polish

robber instincts which the Geraman experts had in nmind who pro-

-eedea to Russia to 1ul1ill the various military and economic

wissions, One reunarkaovle feature is, however, that the reeslly
iaportant German indﬁstrial leaders were relictant to travel
to sloscow, and sent only their junior employees, proogoly tear-
} g | ing to coapromise their interests with the West, Professor
Junkers and crofessor Ir. Hezber (heed or the IG Farben Concern},
for exanple‘at no time v.sited Hussia,.

On the suoject of the Junkers fectory in rili, near :sos-
cow, it is gathered from other sources that it was a well
equippec factory waich, under German managemenﬁ;manufactured

a few hundred reconneissance asnd fighter aircraft and was then

turned over to the Russians,

On the other hand, the efforts of the iG Farben Concern |

Uy i P g L T

to establish & mustard gas fectory in Russia under the Repallo

e

- Agreement are probably not generally known."
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in Yorld er 1 sastard zes {(dicnloroatrnyl sulpnide) héad
been prodiucec by & process usin_ Glycol, a secondary producid#f
manufactured by the erian chenical incdusti'ies es a base for
nunerous trade commodities, fussia, in contrast, completely
lacked industries ot tnis kind, Just as there were, &t least
up to the outbrenk ot #orld VWer 11, no factories in Hussia pro-
ducing ai-tiricial fertilizers with their oyproducts,such as

19 anaonium nitrate and other inportant explosives,
The 1 G Zarben Concern being extremely reluctant to par-

tidipate in the industriel ventures in 2ussia, t.e idea was

taken up of exploiting the method for the manufacture of syn-
thetic mustard gas ascribed to Lr. Stolzenberg, a chemical
scientist yho had tormerly worked together with Proressor la-
beryp who recomunended him highly to the Government agencies con-

cerned,

The process patented vy Stolzenbergsg was based on the use

==

of large coal operated generators to progduce etinyl gasior use

the
as a baes)y to produce mustard gas oy iNxk addition of chlorine

and sulphur,

A factory operating by these methods _was established in
1924-26 at Ssamara on the Volga Kiver , but proved 3 completé
tehhnical failure when production was to begin,

the delivery contracts awarded to this factory specifiéd ’

among other things, that the final product was to contain not

AL £ - A e o m 2L
L T .. :'.' _. . ! . -
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more than %% lapuriries (mo:t o: then xakkiiXe nydrocnloric
acid), & specitiication jJustitiable in every respect because
ot the raquiii;i:f torr the long storage ot gas asmnsunition,
The product 1urned out by the new tactory proved that it was
not possible to manufacture mustard gas on a large seale by
‘the ethyl process and that the final product might contain
up tE he: musterd gas, winile the bazlence was made up of what
must be considered impurities,

After the entreprise under the concession covering the
meénufacture of all-metal aircratt had tailed to develop to

the s atistaction of its inaugurators (in this case a fault

of the Russians, wno desired to take over the Junkers Works

af'ter they had proved a workable proposition) 1t was a mat-
ter of primary importence to the responsible German military

command authotrities, particularly General von haanerstein-

.aquord, to demonstrate something wnich at least showed indi-

cations of success, and this was the spraying of chenmical war-

fare agents from the zair.

For a proper understanding of the whole situation as it
exlsted at the time it is also necessary at this point to
deel with'the matter o1 the Junkers ‘Yorks.

The standard type of eircraft in use by the Russiens at
tthe end o1 World War 1 wes the de Haviland 9, an English mo-

del u:red on the Western Front as a reconnazissa ce plane and

| | | ’ |
daeytime bombdber. ]t was & wood and fabric plane znd xtRebeing

N L e T T R ) - e
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2eh, v:ry aole woodwarkers, the :.ssizns were well aoll to menu-

) facture it in esnell wWorxcenops., ‘the last strenucus eftort in
‘ this direction vas made in 1922, when a ma. s uational.move-
ment was organized which resulte: in the production of tiouss
] ands of' aircraft o1 this type with the motto painted on then;
"Cur Reply to Chauaverlain, ® sziter that sritish rijnister had
]
announéed that the other Allies saxd intedded to cezse parti-
cipation in the intervention in Russia, and after he had call-
ed 1or the jnauguractio of & new Crusade there,
Structurelly, the De iiavilaand 9 was not very suitaole
for the extremes or the Russian clinatic conditions, and the
I'ira of Junkers was considered thrqughout the World as the
chaaspions of all-metal aircraft construaction, so that the in-

terest of the Russizns is understandable,

Owing to the poor lines of ~rision downwerd irom the Te

Haviland 3, however, Iussian airmen had developed the idea of
derlanding a high-wing isonooleane, austructurai requirenent
directly opposite to the featuges 0f the basic patents of
21 Professor Junkers,
Neither for politicu-military nor for private'industrial
reason was Profeséor Junkers interested in the EHterprise.in

Russia and therefore raised no objections to any attempt to

) 1.
L T T R i R EIE Tor T

~disprove his theories ot aircrafi construction. in 1924-25

he therefore had a series of roughly 100 H-21 (two-éeayér) _:f"”f.iﬁl
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21 and R=22 (single-ceater) nigh-wing monoplancy nenulactured
iq the works at Fili nzar ..0scow, 1nc constractionzl equip-
sent and special tooling aachines were brought in froun les-
sau for the puarpose, and roughly 150 {orenen apd eﬁgineers
trained the 3ussian «¢xperts,

he factory then turned out approxiaetely 20 low-wing
sircratt on 1loats tor the Fussian JBVY. ‘hese were o1 the

A-20 model, also manutfactured in Lermany.

mhe mapufacture of a twin-engine bomber was uhdesiranle
to the German side, ussien demands in tnis direction were
therefore turncd down in spite o1 the fact that the Russian
rommnissioner 1or VWer, Yoroshiloff, promised uerman Alr At-

tache Lieth-iliomssen that the Cowaunist paper vie Rote ranne

would cease attacking the German defense jorce i1 planes ofp
this type were counstructed in fussie,

As a substitute for the 2-engihe vombar Junkers offered
to construct a large Hodel.J-Eh multi-purpose planz powered
by the newly developed SEW yI 600 horsepower engine, but
the Russians seized on ais refusal to construct the bomber
as a reason to award his works no torther contracts. The
last Cerman employees thus left the rili factory in the
gsoring of 1926 . lhe fazclory paésed into Rugsian ownershl)

and was redesignated Aircraft ractory No, 22. 1t was there

22 that the Russians as early 2s in the late 19208 comnuenced
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22 nenuiecturing 4~enzine cvomxbers elter & Tussien design but
clonr typ;cally Junkers dusigne (corrugeted sneetin;, divided
spar gystem--but as & seal-highwing rmonoplane ).,

The Rheinische ietallwaren rabrik, Ixecsseldort, as the
only factory in Uermany permitted to manufacture artillery
SUNS (ap to a caliber oy 150-mm) end ansanition, also was not
much inclined to follow the suggestions made by the yerman
Defense inistry that it should estaolish & tactory in dussia
équipped alon3 up-to-date lines tor the manufacture ot ar-
tillery shells and propelliing charge contziners.

Eince'that part of the Rapallo Agreement wnich concerned
the establishment of arsament industries was thus inadequately

fulfilled, the military aid progran was expanded all tne more,

vesides the aviation schnool at Licezk and the armor
training Bchoai at razan, a testing station itor the practical
use 0i chemical yarfare egents from the air was established
under uerman manegement in 1926 aoout 12 ailes southeast of
iloscow on the Uchtomskaya eirfield. iwo planes o1 the Jun-
kers F-13 nodel and one A-20 were used in these tests. & new

container, the Chemical Conteiner G-125 had been constructed

for suspension under the wings. It could contain 125 liters
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; of mustard gas‘and*was_streamlined similar to the Parseval
i type airs ip model, The ejector slit was at the Dottonm and |
? was covered by a l-meter length of metal sheeting éoldered_

A % on., By means of & crank mounted.in thg. Qbsa?vqsié;ggf;;MM?ﬁﬂm




22 2and o lengtn or caovle this tlep could bLe operiea to &llow the
23 ecscape o0f the Jges,

The néw container was absolutely girtiszht and was deliver-
ed ready-iilled, It was noved to under the aiveraft on a single
axle cart and suspended heneath the wing. Zach airpleane could
thus carry two containers., When eaptied over the target arean
the eaptied container was ejected, usually over a nearby
stream in-order Lo avoid contaminating areas outside the tar-
set area, The G-l25'container was so designed'as to avoid

any contenination o1 the aircreast,

In later designs coapressed 2ir was used to eject the che-

11cal we rare agent, but the basic features of the G=-125 were
retained and large numnvers of these containers were procured
by the Russiens even during World War i].

Close to the Uchtomskaya airfield; near hoscow, wa: the
naussian Gas Polygon, where the russians had long been carrying
oult tests with gas, since they anticipated that zas warrare
would play a major role in any ruture conilict, “this attitude
of the Russiens was proﬁably due to the great impact wnich
Tew GJerman gas attacks against the poorly protected Russian

troops in World War 1 had nhad, in which attacks use had been

I

‘made of chlorine and/or diphosgene.

Tne Russians expected far more effective results from the

use of the Yello'Cross (mustard gas) types o1l gas, Partidularlyff1f;ff 5f?
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23 in sirvorns <2 wrTifre,

24 +“{thin the Gas Poly:son n2ar ..oecow, areas were markad
marked oul and coerds had been set up by z1:8ns 01 which the
density o1 the contdmibation with persistent type chemical
warfar: agents could be determinea, At a leater stage,
experimental animels (dogs) were also placed in the terget
area to obtain biologlicael reasearch date,

A number ot spraying tests with actual gas were thus
carried out sucessfully in the late autuan ot 1926, wuich
served to once wmore realise German prastige. Eonéexplosive
gas oombs were 2lso releasec, &an interesting feature here
beiny that they were releaseﬁ"from a towed balloon towed
over the gauging point in the terrain by a lruack.

However, in thz following winter the entlire (erman
camp was destroyed in a fire and the airvorne gas warfare
tests were interrupted for a nuwaoer of years., In 1929 they
were resumed in a rmch larger test terrain on the western
banks of the Volge River near the small towa of Volsk., uhe

German test staetion estavlished there was known ander the

the name ‘fomka,

The responsible Tetense Force euthorities in derlin
were for the time being satisfaied witd the oractical proof
that the conduct of gas wartare by'aircraft was possible,
but thair interest was more in the devising offprqteﬁii#§j ;;:;€j;l

meesures than in that of themselves starting ain;gas'-

L
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erruorne pes weriere, Lshe only possivle ensmy envicaged dur-
ing the late 132°s wes Poland, &ad thrt only i1 Poland mede
an attempt to seize uerman territory vY Iorce ot arns,

Any

gich attenpt could be met better by the use ot conventionsl

weapons, but these would have to include boxmber aircratt to
take action against militery targets in the enemy reaxr, irom
wnere the attecks would be staged.and supported,

Under the Treaty of Vcrsailles Gerueny was notv peraitted
to nave any mlitery rircraft and the CGerman Covernment hadg
given the undertaking that no tests with pro.ioited weapons
would be carried out within Germany,

As previously explained, the sales nade by subsidiary
firms of‘thquerman'aircraft factories to tftoreign countries
provided no teghnically useful datafor Uerman national detense,
since the aircraft thus sold and delivered wer:c armed with

foreigzn weapons and bonbs, resupply o1 wnich would not have

been possible in the event oi any war,

ZYne ogply a2ircraft which could heve becn mede availaole
were those already present in appreciable numbers, and the
only aircraft users of any appreciable size in Geramany were

the Lufthansa Airways with their commercizl planes of the

models Junkers G-~24, Rohrbach Roland,&end from 1929 on.MQSSer-_i-?

SChﬂ]i tt 3.:-20 .

4. Bomb Testing in Sweden, 1927-1928. In developing a

weapon the tirst step is fundementally that of detEfmiﬁing7j?
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the efiect o: the wezpon on tha target, nly trnen comes tne
prablemloi plecing t:iz weaporn on the target,

Kirecratt were aveileble in the Luithensasa Alrwsaye, outy
there were no oombs availaole in uvermany. 1o tecinical deta
waatever was avallavle on thelr ballistics end terget eftects,
nor on vomb relcase and vomb sighting devices.,

Bomolng tactics involved principally the conduct ot
night attacks in successive waves and directed against area
targets,

1t so happened that there was another country, wnich
was friendly towards Gefmany, wnica was in & similar position
insofar a&s armaments were concenned., 4Ynat country was Sweden,
winich had disarmed almost conpletely atter World Wer i, re-
taiping only a militie vygse torce, a few WErsnips &nd a few
sqguadrons o1 ftighter and reconnaissance aircratti, It was
only atter “weden in 1926 wes forced to reelize that the
EanxXe Geneva conferences on generzl diszsrmzient were making
no progress wnatever, that the Swedish Government resolved
to ouild up an 2ir torce of its own 2nd to procure nodern
types or aircraft.

In view 01 the high quality oi Swedish steel, that
country was greatly interested in airerart oi composite

structure, with a2 fuselage of welded steel tubing and sur-

P mage s W M, 7 e

facings of plywood, since Sweden 2lso had & nighly effﬁciéhff

wood-working industry,
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2b the <wedign Government thuc decided

L0 purcnese the licu.ce

rights to copy the two-seater Fokker ¢ ¥ olplane, designed in

tiolland, end the British 500~h0rsefpower Jupiter notor, this

airceraft wasg intended as the standard model IO reconnaissance

and daytime bomber units,

Shortly after World War 1 the Swedish gun 1acilory o1 Ho-

fors had purchaced tron the Uerman 1irm of veP.boerz, serlin,

the licence covering the German air bombs 0I' the Cermen Prov-

ing Station, the so-calle%ﬁ"Proving sombs (P-und Wi-gonoen),

wlth which the new rok ¢ V Planes were to be equipped,

Since th se new Mlénes had g speed and 2ltitude fep e X~

ceeding those of World War 1 bomnber aircraft, tests to detey-

mine the ballistical data ot these bombs for aimeg bomoing be-

came a project o1 the rirst priority,

Here it becane possible tor the technicel experts of the

German Iefensge Ministry in £erlin, working through the tira of

Carl Zeiss, Jena, to Participate in the tests planned in Sweden,

The entire complement of dhotograrme tric apparatus to

trace the bonb trajectory ang the necessary servicing person-

nel were made available by the German Aviation nesearch Insti-

tute (Deutscher Yersuchsanstalt fuer Lurtfany

-

t) and the German

Tefense Kinistry oprovided the funds to pay for the licence,

8s well as 50 of the manufacturing costs for 160 Proving Bembs

of 110-pound caliber,

while the rest of the costs were borne

by the fira of Bofors.

I > -

The Swedighf51r Por¢gthu3'nad?to'
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26 "he .wedisn Jovernaent tiuse decicded to purcnise tne liceice
rights to copy the two-seater rokker ¢ ¥ viplene, de§igned in
iiolland, end the British %00-horse power Jupiter nmotor. uhis
aircraft was intended as the standardxmodel for reconnaissance
end daytime bomber units,

~Shoft1y af ter World War I the Swedish gun factiory oi HO-
fors had purchased iron the Uerman rirm ol C.P.uoelrz, Jerlin,
thg licence covering the German air bombs oif the tUeraegn Yrov-
ing Station, the so-called “Proving woorios (F-und y(-s0moen),
with which the new rok C ¥ planes were to be equippea.,

Since th se new vlanes had 2 speed and altitude far ex-
ceeding those oi World ¥War 1 boaber aircrart, tests to deter-
mine the ballistical data of these boumbs for aimed bomoing be-
came a project or the 1irst priority.

iijere it becamne possible tor the technical experts of the

German Defense irinistry in Berlin, working througn the iirma of
Carl Zeiss, Jena, to participate in the tests planned 1in sweden.
The entire complement of photogzrarmetric apparatus to
" trace the bomb trajectory and the necessary serviclng person-
nel were made available by the German Aviation Research Instil-

tute (Deutscher VYersuchsanstalt fuer Lutrtfanrt) and the German

Defense inistry provided the funds to pay for the licence,
as well as 50¢% of the manufacturing costs for 100 Proving BSom0s .

of 110-pound caliber, while the rest of the costs were borne

by the firm of Bofors, The Swedish Air Force thus had to =

e OO

F .
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2 provice exclusively ior the eviation part o. the wrnole pro-
srem, Tn: results were to be made 1reely availeole to all
participatts,

Consonant with the stasndard metnods used at the time to deter-
nmine the ballistical properties or bonbs, wnaich intorination
was eésential Tor the setting ot S%ﬁntlng devices to allow

for the time of 1all and the angle ;f'drift while falling,
bonbs were dr.pped at night over a weesuring base iormed oy

brilliant phototheodolites with a vertical optical axis,whnile

the bombs had tracers so that the trajectory would be visible

on the photographis plate, A searcnlight was nounted in the

aircreft, its beap directed at the ground, and by sneans or

a snychronized opening and closins of the camera srutters

cooradinated points of the aircraft course and the bomb tra-
Jectory were photgraphed. S5ince these timings were . corded
precisely, bp fractions of a second, by & chronog.aph it was

possible to deteraine the uistance and time ractors ot the

oono's b=llistics unintluenced by wind pressurés.

20 tlere 1s anothe: note on the ballistics of bombs in ge-
nerel: Within the Inspectorate ior Weepans and Equipment,
wnich later becane the Proving Braanch ot the Aray Crdnance
Office, tiere were imnitially some points orf c;ntention be-
tween airmen end artillermen. ‘‘'ne Munitions Branch demanded
that the test oombings saould only take place'Wheﬁ there was -

no wind in order to exclude vind inrluence factors in a
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~wa2dish }okker C ¥ Plane used in

'l'ests ot 3omnbs
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28 sinple moaier @né nac 1aviizned ¢ 1ew FPu., 2y 2C0~pound 000w
(which ¢ uld nave served as iuseun exh;bits)-rrom qorld ‘iar |,
co that "one cquld'be tier see the otoabs talling, ™

the Avietion urench had to point out thet in our lati-
tudes dead calms end avietion weathey rarely occurred toueth-
er, and that for the time being no plane was availzble wnich
could carry a vomnb o1 this sigze. rartheranore, in cvietion
the time in trajectory and the reearward ﬁrift of a tallinz
bomb were not measured in relation to any rixed coordinates
in the terrain but in reclation to. the plane itself, and that

up to-the moment o1 bonb izpact on the ground the plezne and

the bomb were subject to the same wind intfluences {insofar as
wind velocity and direction do not change in tne lower air
strata),

Tha current wind velocity and direction do not T'igure at
all in boab release chartd. once the altitude hes been read
0fT on the altimeter e2nd the eiming device hss been set for
the appropriate bomb time in trejectory end th: rearwerd drift,
the plane is steered on 2 course to cross over the target and
only the wind velocity is measured during the final target
approach run., The moment for release is then shown by the

aralng device or the boub is released zutomatically,

B T L R A
. . . .

. '. The difference be:ween the two schools of tnOught w3ﬁjB0,

great that the airmen were soon left a relatively'freé hgﬁai5£f
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2Y in carryin:; out tne tests,  (ne artilierist countinued 1o taink

in terms ot the position o1 nis zun, while the z2iraant's coor-
dinate, fka his plane, was in motion in spece,

The bellistic tests o1 the Pui bombs, consiaered the hest
avellable at that time, vere carried out oetween September 1977
and ievch 1928 in the zone o1 the Swedish iI Alr Corps at Kelm-
stitt., Subzero teaperatures as low as ainus 30° Rzxraas centi~
grade nade testing esctivities exceptionally dirfticult,

To outward appearances the scientitic control was also

in Swedish hands. The results obtained were to be availeble

only to “ermany and Sweden, Uniortunately, aa indiscretion by
an industrizal concern once again occurred wnen the firm of

Zeiss sold Lotfernrohr 2 ovomoing sights to other countries to-

gether with the newly computed tavles., +The German Aray Ordnance
O:tice was uniortunately unaole to prevent this, at wnich Swe-
den took serious ottence,

The mos:¢ irportant result obtained in the bombing tests
conducted in Sweded, however, was not the newly gained palli-
sticel data ijor greater'speeds and bonbing altitudes. Rather,
it was the finding of a serious defect in th. PuW bombs, inhe-
rent in the structuré, wnich 1t proved iupossiole to remedy in
spite of all efforts. ﬁhen released from altitudes avove

14,850 feet (3,500 meters) the 110-pound 2nd later also the

i
{
.

660~pound Pu¥ bombs used as a countercheck, broke into nﬁmer— |
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23 numerous pleces while frllins so thet ornly ire zents and loose
30 explosive powvder rzached the ground, mring 'Worlé wYer ] tris

had never happened, altihougn the boabs thzn uced had &lso oeen
1n three separate sections, as wes the case with the practice
00nos supplied from sotors, Qne vombs consisted oi & thick
walled nose piece welded to a thin walled center section while
the steering tailpiece oonsisted ot & conus with three vanes
and BXEXIXdXEXRXXXPYXamiYAX@RXKXXRY and was screwed to the bomb
body carrying the explosive charge.

The point of iracture wes immédiately discernivle on the
fragments of sheet metal found on the ground, and was th. saxe

in all cases, nameli/gﬁ-the point wher{ the vanes emerged from

the conus and mRaxx at the weakest point o1 the conus,

in tests carried out during daylight it was possible to
observe with the naked eye that the tellpiece iirst became de-
tached and that the r.st o1 the obomd then broke apart while
hurtline downward.

An exteaporary reiniorcement ot :rne conus with welded
angle sheeting proved fruitless and serious doudts 2rose con-
cerning the usability ot the detonators, the lunctioning of
wnich required & precise ve:ticzl uvomb impact on the ground,

{1 the only trouole had been the stress resistanée of
the shell casing there would have been room for hope that Puw

E bomb casings made of one piece might have odfered suffiéiéﬁt_'l

]
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30 ten tensile resistance 1o tne centrapugzal 1orces 1nvolveo, (1
1ncreasing cirerait speeds and increasiy vomoing &) titudes
nplec ¢ the stebility or the Pu¥ vomos in douot, nowever, tnis
was & delect which could not be remecdied by meens of any local
or general reintorcenent oy ihe boxnb casing.

A 1minute exanination ot the kroken-off steerin;, venes
ravealed that torsion was not the cause of the fractures, but
bending stresses along the entire lenzth oi the ooab,

0 eXplain these phenomene it is necessary to enter into
more detail oa the construction oi the uwonmbs,

rhe socalled Pud ovombs were designed in 1915-1917 oy the
Optical instute of C.,P, Joerz, Berlin, to insure more precise
o bing than was possible with the APK bombs supplieqa foraerity

by the Artillery Froving Commission (Artillerie Pruefungs Kom-

-

rotated
nission) of the Aray to the z2ir units. The new oonbs KA Yo MK

suriny their fall, since their steerin:; vanes were placed at
en angle and not paralelel with the bonmo axis. All other bombs
used abroad nad no rotation,

There were possibly two reazsons governing this design:
firstly, the activation or the trigger device oy centrifugal
forc;-—the“percussion piﬁ only beinz released 2fter a certain
disténce of fall, and secondly the higxly.perfected aerodynamic
shape of the Pu 'bombs witich required a voamb spin in order'té.

insure stability in trajectory,

. [
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11 - Teats werc carr od out usin: ™1 00402 Wiliout rotr 11014,
but the resulte were unseatisiactory, “itn tne 1ncreasin_. RESR
speed o tell the relas ively small venes ceae unser the ine
fluence of burble of the bomb slipﬁdnd and thus could not per-
formm 1ts purpose, ‘''he bombs fell epparvently in 2 Yariir stevle
drop tor a few thousend yards but tnen Legan to wobble and then
turned ov.i in the air, in doiny wnich they a2lso broke. e

sides causing the bdomb to pptate arouad its longitudinal axis,

the purpose eof the vanes was also to keep tiie conbs tagential

with their fell parabolz so &s to r:zduce to 2 wminimus the air

resistance wnich would have increzsed their fall time =#nd thus

0%

dhen dropped from great altitudes the PuW bonbs rotated

have reduced ovombing precision,

so fast (speeds o1 3,000 revelutions per minmate were pnoto-
grametically recorded) that thz borb tormsed wnat mizsnt be cal-
. a i '
led/ zyroscope siriving to meintein its axis in space ana ofier-
ing more and more resistance to tne curve iato trajectory until
the tensile strengtn oi the teilpiece was exceeded znd the LoD
. tail broke off, ceusing disintregation of the bombd body due to
centritugel forces,

‘That these features only became evident at tnis stege and

"had not veen observed during %World Yar I =must be ascrioed to

-y
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the increased aircraft speeds which had meanwhile been attained,

At these i. creased speeds the trajectory flattened out more -
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(s deserioed in the previous ﬂﬂfﬁhrﬁph the test vombs aropped
verticelly when raeleesedé irox 81 aachored ozlloon) so tuat tne
levereyye wbth wiich tne 1orce oi thne oir exerted on the vonotg
tell steering beceme longer, leading soon to = iracture, [if-
ficilties of tnis kind are not eacountered in other typee of
bombs,
ror the higher part 0: the bonb's fall trajectory suffs -
cient data was availaslae atter conclusion ot the 00nving test
series in sSweden to compile the Neécessery ozllistical tsoles
as vell es the bomo-release tavles required 10r ocombing s1znts,
tut in the field of amunition technicalities serious uncer-
tainties had.been created,
7hat worsened matters was the fact that in the meanwhile
the Troops Oiiice of the German Lefense Min;stry ned instructed
Jdranch 8 ol the Arny Ordnance Yreving Services to deteraine, by
means of praétical tests,  the useoility ot the lzrge commerciel
aircraft of the Lufthansa Aiflines 28 teaporary bombers. It was

herdly advisable to recoruend the procurezment ot bamﬁs of li-

1ited usability,
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Five serving &s tergevs

mmpact o1 a l10-poand Fu¥W practice vomd witin tracer

dropped 1roa 2n altitude or 13,200 iteet (4,000 nevers)
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SHAUITER 11
LAV LOP LINI 03X BOLBS 1IN 1920-1932

.. 2guipment or ..ekesnlit .omoO2r Alrerait. ln 1920 the

- i el g il

testins ol xk¥itx certein military equipaent witnln derifny was
still prohibited, “kis included the strict pronivition o1 tests
wi ! &irborns weapons,

The exverience ol the lelense - orce (Reichswehvj with 1n-

dustrial concerns wes very discouraging ooth ian the matter o7

security and in that of tinauces. Alter closing down 1ts ﬁorks
a. oscow the firm of Junkers hzd sued the Uerman Loverniaent
for compensation in the sum of 25,003,000 Rarks and had threa-
tened to publish the secret docwaents,

Thne only course open to the Lefense rorce Coanand was to
exploit the nilitary clauses of the.Rapallo tereement, ihere
waé of course no intention to reveal the most up-to-date devel-

) |
oprents to the Russians, 2nd this intention was still adherea
to in 1940 when :ussian comissions cam: to Uermsany after sig-
nature of the Toscow Agreement in August 1935, out tne makeshift

adezvtation of commercial aircraft tor use as vo.uibers was noth-

ing from which the Russians could learn, ¥hat they wented to

B S 45 "
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see was real bvomber zircraztft equipped with the most modera

1.4

weapons,

™urthermore, the misadventures with the Swedish bombs

Il i i i A M AT R R
|

could not ve zpplied unres:rvedly to bombs of German.manﬁfﬁber 

-
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Fenutlectare Bnd,ﬁitev all, tne ma:laen &1l tude 0& Lae JUnkKers
=24 &nd lohroach cleand ailrcrest was: velow tiue ceriticael £lti-
tude o1 rowshly 15,000 feet (4,400 nmeters) @&nce tihdeir speed was
consideracly less than that ol the Fokker CV planes,

As early as 1a 1527-1920 & nuvaoer o1 Puy voabs in calivers
01 2b pounds (fregmentation ovombs) and 110 and 330 pounds
(nine~o0o0:mbs ) nad veen ordered Irom the 1irn or aschinentaorik
e hurl, Jderlin-Weigesensee, e i1ndivicual perts oi these
pombs were praduced in various works &s ™icdle ouifer coup-
1ings* ancé were asse.inoled oy particularly relizole workers,

the steering talls c¢chz frox S;lesia es ornazeatation ror 1rire-
pleces. Most oy the oombs were given a treianinzg explos.ve
charge and only enougn ifor two live-aanunition missions oy

?ach type ot ezircratft used ﬂere Iiled witn trotyl a2t the ruwasae
nersdori artillery tiring raunge.

The 220-pouand Pux nine type oomb used so ifraquently in
Yorld Wer 1 washnot r6qonstructeﬁ, since 1l appeared unneces-
sary as an intermeqgiate caliber between the ilﬂ— and 330-pound
bonbs.

fhe iuzes nad elso been redesigned to metric standards.

Zach voab type had 2 special nose or base fuze with various

settings ftor celeyed action. J<xXperiments with standard fuzes

: .
:F ..'..
; . -.
S

in %0 1d “ar 1 had not been cosnpleted, so that great'difficuifi

ties were encoundgered in the manufacture,




2 iAlv G0 W0E wWel't Jopled 8t tne  @ateriasls rr.ving, 168T11aT:
i1 01 the cienens Aorks in zerlin, ell under gulse 0L 1n0ivie
duel parts nepufactured ror verious purpo:ses,

ransportation of the aaxunition to Soviet nussla was by
sea from Stettia to leningrade on specially chartered schooners,
Yor testing purposes the iype (-24 and loland aircrait hzd been
equipped with machine-gun rings and como release devices prior

' _; o 3 to their departure by way of HuenigsberﬁnDuenanufg—hoscow to
Lipezkf
| U

rthe machine/To be nounted in tine a2ircratt wes the old Yype
> 08/15, with a special shoulder piece,aﬁd the machine-gun
rings for this purpose had 2lso been constructesé oy tne 1irnm
of Sienens-Schuckert, 7This tira had e2lso designed the bomb
release equipment for the G-24 planes, tollowing the pattern or

former equipment in which the Pu¥ boubs were held by two steel

cables., 1Tie voabs had no suspension eyes vzcause these would
nave c¢rzated diffi¢u1ties i the case of rotating opombs,

lne f.rm of Xonrvach in serlin .dorth had been.allowed the
oprortunity to equip its Type Roland aircraft in accordance
with the experience the tira had zained in foreign trade,

Both ovomb release XEERRRKAIEKAZANARE sjstems were mechanical,

that is, wire cables led fr.an the release cranks in the bomb

Ry

mgrL

aimer's cockpit to the release devices, wiich were combinéd 1n>_' -‘

= e 3's to 6's gecording to the bonb ralivers. Rach aircraft{ﬁas.,g,?ffffiéﬁi,
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to carry & mexipum load or 2,200 pouads or boxbe wede up of
110- and 66Q-po.nd oombs as decided on tne spot; edepilations
to the equiﬁment could pe carried outl with field ftacilities
iYEvylspeedily i{ required,

In tne case ot the Jdunkers 3-24 low wing plane all oonvs--
3 at 660 and 15 &t 110 pounds--were suspended under tne fuse-.
lége side by side., The machinezun stend wes on the upper 1use-~
lage in the middle of the passenger cabin, exaclly as was the
case in the middle section oif the Junkers kK~30 modsl. ‘i'ne plane
could not take more bombs since their suspension under the
wings would have been & relatively conplicatea .atter.

Only ainor modifications to the fuselage were necessary
in.the 5-24, the biggest job being that o1f reiniorecing the
mechinegun section. The long exhaust pipe oi the center englne
ves replaced by & short one leading upwards, so that the vom-
bardier, seazted in the right-hand pilot seat, would have an
unobstructea view of tﬁe Goerz ¥l 219 bpoabing sight mounted
on the outside. The bomb-release eqﬁipment was fastened by
ordinary fittings clamped to the tubular spars ol the middle
tuselage section.

In contrast_with this typical night-Tighter type'qf equip~- §
ment, the amnbition of the firam of Rohrbach was to make their

- reinforced high-wing plane suitable for daytime action by giv-

. P = A A W M 4 BT Ll ThT

ing it increased fire power, ior which purpose the fira had




4 veon given & ITrae Asno,  enlder tng Up ey [2RIWErPQ LEcnine-
un stend, £ LAy 101 & nacilneganiel wap &ileched 10 ¢ech ol
the two side enzrines, so thet the Holena plene ned triple the
dire power of the §-24, in particuler rear- and dovnwera,

the bonbload ol the R0leana plane wes restricted to 2

Pu¥ 860~-pound obombs saspended tar out under tne wings ocyond

ine Yitt wires, and 10 X 110-pound boxnbds, Of the latter

oe

five were in a vottom opening ana tne releese gezr we: to’ re-

loaded with the help of a carriage wnhen the rirst five nzad

been dropred. 1t was also possible to reload the carriage it

the risk wes ecceptea of having loose voabs within the czolin,

Taevoraole as tnis ovomb suspeasion was in aerodyn&aic re-
spects, the advaantages thus expected were more than'outweighed
5 by the disadvantages of the disposition of the weapons,
the fastening of the bombs, which were suspended by only
one c&ble in tne Rohroach, was &n extresely slow process, ihe
heavy caliber bonbs were almost 10 feet aoove the ground, so th
that a 1lift wes necessary i1or the purpose, and reloesding of
the llo—pound'bomﬁs took more than iiteen minutes, during
wnich the zircratrft had to circle over the tearget area,
The bomb-aiming device usea in the Rohppach was the Goerz
: F1 2138 Optical bombing telescops and the boubardier had no

clear view of the target.
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After transfer of the two experimental planes to ihe
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> Germen eirtleld o1 Laipezk, rougnly 1oL silep goutn O L0SCOW

And w.ere tne Alr Scielific Se¢sts and rereonnel ITRINYNE e~

ter (ﬁisaqugﬁaitlipni_?Eraucns- und PerﬂmnalaasﬂilguqﬁsﬁtelLE
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Luft) wa: situeted, tiey were ouitritied DY tealls 1rom the two

firms end given &viation tests by the Weapons end 0o:1b experts

of obranch O o1 the Ordnance Ufiice., £ bonbd ainain; area of

Ju8 .4 acres wac aveilable in trie vicinity of Lipezk ené hsad
been leased ior the purpose, £ An 11.75-inch cement slao

on a stone foundation 19.5 i1ncnes thick wes pleced 1n tne
center oi the erea to test the hardness of tne vomos.

Following the mechanicel and tecnaical tests, tne two

alrcralt were placed at the dizposal oi the air coserver course
training at the same place ior e few-IlightS 1n order to obtain

a rield opinion on the usaoility of the plan:s.

On the wnole the simpler 2nd more Practiceole: equipment of

the Junkers 5-24 was give:a pretference over that or tne Rohrbacn
Rolznd model.,

6 | Tne latter model was to bz resubaitted a ¥year later, and
thus 1n 1929, witn geroaynenically inproveoﬁmachin55un. COCK~-
Pitls @and siandardized Siemens 00.D release equipment, fTuis

estaolished the rule that in tuture the aircratt manufacturers

when supplying aircraft for ilitary e quipsent were to supply

only the accessories sets gpecitied tor the typ2 oi aircraft

involved wnich were needed tor the nounting of gun moynts,
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£ | necning i 0uge YAin S BAG 93U relep.@ devicen, W ille nwow
gt er 11.78 O@ equiip wnt toenselves were L0 D2 GRLUECLUIT
unitorily end suappliedoy specifl 11ircs uncer tne Senereal
heedin; o1 weapons,

the 26-noand Ml tranentailion vonabs were intendea 101

use only by reconnaissance planes and daytiue ilghters, 2nd
equipnent ror stick pombing in series oI six hed been design-
ed, elso by the fira of Siemens, the nodel useq ior test
flights wac the cJunkers A-35, carrying two llC-pound and six
o6-pound {12 kilograms) bombs. T[hs tests wer; 1o snow wnether
Pull bo:abs produced witnin ueraany would gmpax eancounter the

sevle difticulties waren dropped from a2ltitudes or 1,620 teet

£s those which had erisen in Swecish manufacturea Joavs,

lHowevelr the results obtained in the tests were just 2s bad
as those obtrined in Sweden:; the 110-pound ocombs iractured
at the sem2 point and many of the 26-pound oombs ricnocneted,
rnost of these feiling to detonate, Ih a tew czses the 2o0-
sound oombs fcll presaturely irox their oelt suspension, an
cccurrence wnich had rrecuently cezused own losses in #World
wWar 1. Plens vafe tineretore that a modern reconn2lssance
plane should carry these bombs in megazines oi e¢ach five,

in which the'bbmbs would be held one zoove the-other,.an 2dd- -
ed advantege oi this arrangeament being the reduced alir re-

sistance. %he two 110-pound bombs suspended under the wing

roots, however, hel no measuraole intluence on the aircraft
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ot the oxyhydrogen ges it engendered, the bonb woulé be non;ex—-

.
1
- e

-

es (170 czntizeiars) nade 1t 1 posgiole anynow 1o load ther in
negezines wiltinin the airceret't ovoay.

2. laprovenents to Auxilie:y souoer Aircrert; aesu .ption
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0: Tesls with Cnemicel War A +~nisf{ld3g89); Lncendiar _©010s, 1In

1429 it also becaie necessary to thest tane ounkers (=24 guxili-
ary oounber zircrart with addiltional equipaent -or the delivery
of electron 1ncendiary oonbe.,

in contrast with all othex incendiary vombs used in wWorld
W7ar 1, this incendiary obombd had a weizht of only 2.2 pounds and
no experience whatever was available on its use in the field.
All thatwas known was that hile it was uunder developaent very
serious'difriculties had'been encuuntgred 1n the natter oi its
stebilization. Only aiter lon; series 01 tests wes it realized
that the ste ilized trazjectory was jovernad not oy the lengtn
of' the steerins; tail but by the sherp-cdzed 1l2¢ nose of the
bomb, which in the first series manufactured nzd had 2 seni-
round nose.'

#11ld hopzs were vased on the assumed errectiveness of the
electron incendiary ocomb. It was assumed that the high flash
point of its magnesia charge would more tnan ovalance the disad-

vantage ol its light weight end it was aaintained tnat because

tin uishsaole,

ELeC, L. Tliorall Ll othe filee ased tneir len ta 0 Obeo Lhvni-
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7 JoOnUEred wlli la® 1ncu aClury ¢u by ared uatl.l wnen, onlen
naé & l.quid 11l1l1n; anu & welght of oztveen 22 &£no %o podads,
the electron i-1-1 incendiery oomb naa prizAarily the adva-
tege tnet 11 hea no waste weight, Apert from :in.te resi-
dues 1¢ consiected excl .sively o1 conoeusliople materials and
nevertheless wes heavy anough to penztreate house roois. ‘the
principal adveniage was, however, that it could be dropped
in ma.sesy this increased the proobeoility §r easily tlannable

naterizl being struck within the target ares,

8 In cermany, the 2.2-pound (l-kilogram) .ype oI electron

incendiery oomo was termeo tne "dispeision' bonb veczuse, Ow-
ing to 1ts ballistically_caused dispersion i1t ned to b2 drojpec
in large nunbers to strike a closely circuascribed target; in
contrast, thne 1acendiary bombs developed later, sucn as the
Incendiary C-50 (Brand £-50) type, had 2 coz- ulated incen-
diery fluid rilliag =nd were teraed "“intensive incendiary
boaos " because they could a2lso set on Iire less easily flaimab
able meterials., Turing Wolrd “ear 11 Germany's opponeats call-
~ed their nezpalm bormbs "dispersion” 00mabs since they spread xkx
thelr incendiary charge, &nd tne hexagonal inaeﬁdiary bombs
’ "intensive'" bombs because their invendiary force remained con- ;
cantrated at one point,

It was no less a person than the iirt Inspector of German

Adr Units, Lieutenant Colonel Siegerti, wino at that very eﬂrly”'
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LR e GlPef0y IOFessEy LAt b wae uEee Y laroe calceos, Lo

2.2-pound electivron indendisry vounbd:, 0:-cause oI the comoinad
eftect o1 tne large nunber oi cuill Iir s tnzy <ould start,
could ceuse whkl wags called & "fire stora"™ within a town, and
used the :Jeramen equivalent--reuerstura~-" in ¢ tactical order
to the 3d goaber “/ing in 191c,

Yee2ks o1 hard work hea been spent on reequippving the
=111 |
Frieoricnshaten 43 and Gotha -]IY aircrait ol the wing XXX
ror the use of electron incendliary vosbs, «ithn walch the wing
was to altack Paris. Suddenly the order for t:is sttack was
countersnended, The conceptl o1 a "tire stora'" haa caused con-
cern at Arny aigh Command: 2lreedy ouvdened with tne guilt ox
naving initiatec chexsiczl wariare in 1915, and overestinating
the efrectiveness o1 the electron oonds, the Arany nlgh ﬂoﬁﬂﬁnd
was reluctant to accept the risk ol using tnen at a time so
_ sumper | |

criticel as the x@rpieixperiod oI 1918 w&s 10r uel:idiy.

it 1s 1Interesting 0y way o1 comnparison to mention here
the dropning of the Aton oombs over Japen in August 1945, at
2 time, thus, wnen Anerica hezd already won the war, the object
o _ deveome%_
belngz to prevent the efforts expended on its ¢gy eing
wasted and at the sazme time to warn Russia. In contrast,both

sides in the 1918 conflict bélieved that World iwar I WOuld

b2 the l1last worla war,

L LY TELNCTEY P AP R

In the large-type aircrart mentioned above, the bodies




2)

oro lordad 1ull w1 Tho oLt t1eings wnlen ¢lected the J-le-nl 1n-

ML 2

LY

cendiﬁ;'y JOTDS 1In s21vos 0- 1lve. LONSOOSEaY wl vl 1t 11nueereis §e-
ed speed, the 1-24 20del plenz vwas equipped witn en experimen~
tal device to eject sealvos ol betlween 10 &nd 2C vonbs,

jesides the G—?4 end the :Golend models, the single-e zine

b2 esrecschnitt cornerelsl plE‘.I"ﬁE was B8lso qu.ll[}pEd 1in 1929

as en zuxiliary ocoxn.er, since plenes oi tuis model nhed oeen
ordered in lerger nuunbers by the Jaithansa Alrlianes 101 use
T on snort routes, Itweas given g machinezun ring on ine 10p

o1 the iuselz-e and two magzezines, each coataining iive 110-

paund Fu bombe were pleced in its czovin, the co-pilot served
simﬁltaneously 2as the qubarﬁier end zined tnhrough a u.ype rl-
219 Goerz nightsighting device mounted outside on the Iluseleage
es was the case with the G-24 plenc.

1n the case oi the Rvhrbacn Roland plane, the undercar-
risge :upports were lengthened, so that three 860 -pound Puw
bombs couwld de suspended under the tuselage; this iade 11 pos-
sibla to suspend five 110-pouna ooﬁba under each of the wilngs.

oy the end of 1929 the testing ot ths three auxiliary
bomber zircraeft with ths equipment discussed avove was complet-

ed, the Opserver School having previously declared that this.

equipment wes usable under the given circuustances., . B
. | . %._T__f
#Hoth in its ovallistical properties and its incendiery pxa ¢ -

e fectiveness the 2.2-pound electron incendiary bomb funﬁtiﬁﬁﬁﬁ';ggiik;
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G e icieotorily, tac only Creweasd rin. taw lae Speént 1A loa - N
i the mey,e2ines8, ne proeess vein 1#r 100 £lOoWw. 1} RS IuUl'-

10 ther iaprovenznt o1 paceae in_ &nd 1a e developuent o1 00XO-

releese equipneant 1t was edsentiel to 1lnsure thatl &a eircraft

could, without a.ay apprecitvle recons t:qctloh, carry the same

weisht ia iacendisry bonbs e® in place ol ine gxplosive ocmbs

forr which it was originelly intendea, Ihe'ﬁi:persal o1 the

sri2ll bombs was €0 wide thet even it fired in salvos o1 40 to

50 they would not tzll too closely.

'n low a2ltitude bo bing with 110-pound Puld oonibs a furtner
defect became apparent: whea titted with an all-a2round XXxx
IMine-type time fuze set for 30 seconds, 21l bombds oroke on
i apact on the ceoacrets slab, ‘ihe PuW boads nac been designed
only for use in nign-zltitude o00:2bin;.

fhe explosive-vomb problem thus renzined uansolved ia 18929,

ig previausly mentioned, e:periments nad veen nade in dropplng
25~ and 55-pound Pu-/ bombs with straight steerin: vanes to p.ew
clude bomo rotation. Since the PulW fuzes functioned with a
centrifugal release, a new type of fuze hed to ve daxxkapmdx
used. TGhe device agootecd here was the electrical impact fuze
devzloped by the firan of Rheinmetall; Soeunnerda, wnich leter

vlayed sucir an iaportent role in the introduction of completely |

new oomb shapes. However, the non-rotating PuW bombs were Just

I
=
E as unstable in trajectory as tne normel bombs of this kind. | l
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10 APproJect o1 wvery nl.oa priori Ly 100 tiae Luoaing Y=el' wib
the replecement of the 0ld ‘uy type comps 0y bombs o yiore
up-to-date co .stmuction,

fTier en 1nterruption ot twu YCEr's, wOor'k wes reswaed on
tests with tha 2irvorne use crenical warfere sgentswnich had
ceesed in the vicinily o1 :oscow in the eutumn ot 1926,
~the g2s polygon nzar Uchtonskaya hed become too smell ior
the large scegle terts planned by tne Russiens, ﬁno naea the:e-
11 tfore evacuated the population frqn an area near the small toym
ot Yolsk (rouznly 60 miles north ot Serativ), ‘Yh&s ares had
an extent ot more than 24,700 2eres 2ndg wes kept constantly
cealed off ftor the carrying out ol tests.
The Germen Army righ Commznd placed agreat value on a se-

parate and indepandent evaluestion 2nd processing o1l the results

0f tests carried out, or this resson the Sxperiuneatal Stetion

Tomka was estevlished. From 1829-1931 tnis station cooperated
with the Russians and it was staited notv only by zviation per~

sonnel outl also hzdé z considerfole nunver of chemical, oio-

logical and raedical research bersonnel and was suoordinate to

the ﬁfmy.

The che§ical ejector known as Giessgerzet (-125 had in
the meanwhile been improved ané W2S now designated Chemical
Sprey (Spruehgeraet) S-125, because it uged compressed zir to

force the chemical a2zent out of g Pipe protruding rearwards

*HW?M'I'.:'ﬁ"IﬂIﬂﬂr.'r'w H Lo .

at tne same speed at which the sircraft was travelling.




11 in this wen e astacd Sefy o lne very lsen orop, coulc
Irll Ireely aovniwa@rd OnNCe 1V w&Y LUL 03 the PIpe 246 Whas A0
gispersec vy tne plenet's slipwind as nad 0een it cLSe Wie
the old tyve oi ejector wae uced,

rhere was a typicel difference between the views neld by
the German ges tacticiens end Aray énemists on the one nhand
and their counterprrts on the HFussisn side. 1il2 uvermsn sige
considered a sinitum saturation ot 5 grams nusta.d ges per
square meler essentizl to cr-ate "yellow erezs" througn wnich
enenmy troops would be unzvle to move except at a srave cost
in caswalties, [Sxperience showdd that for this parpose 1t
was esséntial to have droolets &s evenly sized as possible
with & diaazeter of 3-4 millimneter znd tnat in order to pro-
perly saturate speciried aress, the planes would have to cpe~

rate at zltitudes oi approximately 330 feet. 1in the enieny

rz2ar and fror otfiensive purposes, nowever, use was to be made
of gas bombs which would be delivered #n tne terget esrez y
from high e2ltdéatudes.

In contrast with the Germzn views, the Russign objective -
vies all-out chemical air warfere, using large nesses of che-
micel ggents,

A As early as in 1930 thne Russians carrie. out squadron-

sl1zé exercisesin which as much as 6 tons mustard gas were re<

leased simultaneously trom an altitude of 10,000 feet., ' For =] . -4

X
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1: Lhle 2arndce tue | ars1eq-

C fNB1cog.ice Eipcpegt' A
<V CONLEia2pr.

under the wing 1o sSpray tihe ges
“ A2 e

N2 thoroug 1ch wolck ovie |
Fnness witn woich tne Soviets evea ab tnat early

ste o » =5 “in- 1oy |
Y VIET'C DPreparin: 10r ges wariere 1s 1lluciretea oy tje

fact thet ati the edse or tine meneuver terrain they zlso de

wonst.'ated 8 large venicle conpany 1in action ror the decon

teninat & com te oattal; 2 1 S g
N

& haelt-day,

41tnin a few =seconds efter release 1ron tne alrcrett

&t an altiwude of 10 oOD feet, the gas clouds RRAXAXRARAK&ARKR

wers 1 < Ls1 [ ‘ }
re no longer visible vehi.ng the aircratt, . he oinlookers were
L LY :  Joer

requested to wait a tew hours until sas detectorlpersonnel

U L _
had arked oft vNe contaninstad “Ies,

ey Ia = e " . - - ) -
the at'ter-action lagpection snowed thet an ares o1 seve-

rzl squére kilometers (1 sgiere kilometer = 247,104 acreé) wags

S0 slightly conte iinzteg that traces could only be detected

Oy means of e0sorption instrume. ts,

The reply to a German question ag to the parpose of such

2 wea ntrati i} | s,
k concentration was: "iho Polisn soldier is 2lso = prole-

or = 8 ' u |
bDortunity to escape ithe orders of his Superiors wihien he be-

comes i ’ s 5] . |
es 11] atter Crossing the contaminateg terrain, v

- n actual iact, the :oviet nussian system was Suitﬁblé_fdry
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113 ne eonanst of rlooorneg arn terrorlisaclon ALIACKE L6108 0 ttie

s

eritire populrtion oI densely populrted truas “ana Cclries,

later ste e the loviets aluo developed @ whole serles

of cs borbs, conteinlng verious types 0:i gas ana verying 1n

crliver betazen 33 end 440 POUilGS,

n order to be @oule Lo uce persisteal types of cheuical

werfare sgents in high a1ti nde attacks, the uermen side deve-

loped 200 liter-(1l liter = 1.0567 ligq.qts.) time-ruze Oome:

ang tested them. 0Only a very amall explosive chsrge was ne-

cecsary to disinteyrate the tnin oomb well, so tuat the oll;

sasterd gas dic not oura. nen drouped 1rox the ususl test-

somoine altitude of 13,200 feet, the coambs were explodea 10T

arzatical surposes at altitudes vetween 5660 and 990 feet @pove

virtical
zet, 1he releecsec liquid tormed a/Pipe-like cloud ap-

tae tar

proximately 22U yards long, winlcn cettlec down to the ground

in the di-ection of the wind,contexinating 2 ground surlezce

oyea #¥ roughly 330 to 440 yaras in lenzth 2ud 55 yards wide.

e o1 thece time-~1lucze ooxrbs was that

One drawozck in the us

it was not possivle 1o : | _
/place such terrain obstacles in the vicinity of f-iendly posi-

tions znd that the longitudinal axis ol the contaaninated 2rea

was rarely in the desired direcccion.,

in thaese tests use was mede of 2 moditied 'AAA'clockwork_

1

3
- - T »- & - : . 1
time fuze  hichwas set in opesration oy traxexxd pulling out & %

switeh prior to dropping. This "armiag'" oi the oombD nag to

teke place before the bonab was suspended under thé“plane;.ig  

th incar SIS

it




14 Jith devalopasni 01 the spray gppelraiuasd 406 we tiue-
fure 0omo rlencvion:zd asuove, U.&ls wilh the ugée 01 cugmiecal war-
fere asents 1ro.: zircrait could to & certern desree DQ COfl=

soae desree ox tecnaicel
sidered as having orougnt to/completion in 1924, the 1Y30-
1931 tests in Tomke had to do in cnexicel and paysical aspects
only wici the warfare agents as such e&nc wiiln their ovielogicel
effects, test activities witn whlicn the aérotechnDIOSical e X~
perts itad ncthing to do.
1t was ohly s¥ter uermeny's rearaement that the tests

with geses were regswiea’in Gernany, &s will oe descrioed 1in
the next chapter oi tnis study. ..2in euphasis 1n these later

tests was on the develooment 01 g&s oombs with 1apact ruzes,

because this was the siznplest me thod,

3, Development of New Types of Deuolition .,omo0s (1930).

In the winter of 1929-1930 Interest was conceantrated on tne de —~
velopmeni of new types of demolition boabs a2na fuzes. 1t was
gpvious tnat-completely new solutions would neve to b2 souzht,
The large night opomber, & 4-engine Dornier P plane, was 2l-
ready under construction., DPatterned on the "Giant® aircrgft

of Worlc Wer i, this plene was 10 cérry porab lozds up to 3
tons. The Do~} had veen designed ror thne loading of Pu¥

bombs 2and could not-be converted in 1929 to use the new lypes

of bombs. <owever, the experience geined in loading the old

-' 1...." *':I' hﬂ'ﬁ‘l:-'-"".':-'ﬂ-“"". ry el BT .

typ2s of oombs into the Do-P were of great velue in the
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14 Gevelopiient 0D név gers 0280s, . Gove ell, 1t ves tne ences

- LA

£.¥e lenstn os tne Pw¥ ooubr  whion & ABde thncs S0 014 11Cul e

to loed into the oocies 01 zireratt. .svea the s:all llU~pouna

Pu'? oomb with its diameter oi 160 mn hed 2 length o1 170 centi-

15 M= ters, winlle the 660-pound 2u¥ boumb we. all of 250 centimceter

in length, giving thus calizer lengths of 950 2nd 800 centiqe t-

eérs, and thus .riple thet of artillery shells, Marthernore,

e

these oonbs had an accentuzted torpedo shepe, whicn wes €x-

enslive 2nd conpliceted in the manufzcturin: 1'ocesses,
P

¥Yollowing the ballistically uniavoravle ball- ang psar-

| FATOY
% shaped bombs produced prior to World ar i by the/irvillery

Froving Co.xiission (krtillerie—Pruelunﬂs-hﬁnmission) and/or

il

by the vearious explosives manutzcturers tac iselves, the 1irm

01 optical -instrusent makers C.P.u0erz, oerlin, in 1915, follow-

by recomnfending

ed up wind-tunnel experiments xspsxxaxgaZ strict streaalining

for @ero oombs in order so to reduce ozllisticelly caused
dispersion that their optical bomb 2iming instrunents could
be used to advantage when bombing s:2l12) siie'targets.
At that time the sircrait had been so smz)l)l and slow that
the bombs were suscended outside, ex_.osed to the air currents,
without zny thousht of loadins them ins.de the aircratt,

Tne éé—pound (12 kilogrem) Pu¥ boab was comparatively

FIA A AAT TR T AT T

thick-walled for use 2s & fragmentation vomb against personnel

B
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15 .n CONLIESt wiihn Sr1tisi 2nd (e el Vo0l Vg tlr';Ei'L
wnioh.vefe ell talck-wrlled,

se 1o0d,/17 wes reco nized &t an ecerly staze in Jselaany tnat
¢t ter a bomb nea penetratea the 1orez ol the explodin. <J&ses
did more lo destroy inert targets then the de. traction caus-
ed oy the oomo frz . ments, 1or wiich reason the 110-, 220-~,
and 666~-porund ocombs, &nd léter aleso the 2, 200-pound celibver
oonbs wers developed as thin-walled mine type oomos, they
had nose 1ases, that oi the 246-pound bomb vein; &n acveaced
i;nition_i&ae viiille the nine~type oonbs haa late iznition
tusz2s. 1o 1nsure detonation the larger celibers £l1so hed a
bzse Iuzt. &ll tuses were o the rotatioa-cocking type, as
used in artiilery shells.

16 That thin-walled mine-type bombs were the proper sclution
Ve pro;ed when the 3ritisn, proritin: trom experience durin.
the German boabing attecks gzainst targets in &Sngland in 1941,
replaced their thick-wzlled MEXHXNY general purpose uvombs by
thin-w&lled mine type voxbs,

The 2ir resistence orrered to = projectile in flight 1s
mnzde up of two factors: conior:zation and fricetion resistance.,

The lattey resulting directly froa the suriace zresa or the

project:ile, it was obvious that snorter vombs with slightly

g

greater conforiation friction factors would have good trajec- ;

R F IR R
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.
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tory properties if they were properly stabilized whilé fallingg

a4
-

L 21

%

During Vorld Yer I the Americens used pritish and French

R TAY e S Lo,

bombs, and it was they who first introduced bombs with
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16 f cvlindrical "iidal- SEQLIGH'.ﬁtaollizEﬁ ﬁl?lﬂg lhiwds 1812 oy

r-latively short steoilizin:, vanws, hne steerin: unit in
was
thece oonbs vBYE 2~ bOox 1ro.: wnich the tour actual steering
venes protradec baYond tn: outer circaaterence oi tihe 0,10,
furing bo1wing tests it was round thet the cylindricel shape
had certein inherent staoility tectors end that the protrud-
ing vanes #during the tell were elways in a laainary position
relﬁted to the air current, wiich prevented oo .0 wooole,
Normelly, bLombs are suspended lensthwise end wit: the

nose facing i1orwards. ilere the :rench and 1Italians werec ex-
ceptions, since they always suspe.aded oombvs in tneir eircrztt
perpendiculerly, Being armeda witn nose iuses, they were gl-
vays suspended with the steerinsg tzil up.

Perpendicular suspension is admittedly sowewnat unfevor-

aple tor pallistic reasons, since the releascsed voxb must 1irst

4 I'ight itself to the tangentizl 121l trazjectory and only does s
B0 after some swervings, the zaplitudes oi wnich are govern-
ed by the bomb center oif jravity and thereiore vary somewhat,
The great advantzae of verticeal suspension ot tnhe boabs in the
alrcraft ig that the exit ior the bomb magazines in_ the I1loor

of ths zircraft need only be the same size as the bomb caliber,

L R ]

In the Junkers construction system of speead spars (aufgel&es-

H iﬂﬁﬂm'tlih‘ﬂ- niF iy

tes Holmsystem) the distance between sya}s in the iuselage

mwiddle section wes only a ftew rartixafaxx decimeters and in




63

1 rirersit of otner straciare tne o OO T 7A1reC connidereoly
rziniorcing 1i the pourbs ver:s 1o bs loadec norizontelly 1n
the mezgazines,

LZnother revoraole tactor om the verticsl megszine was
the staoility or the suspension vy onz point zné the absence o
0t the risk that combs with cocked fuses could 1811 one onto
the other ii the lowest Domb Ior soxme reason or other tailed
to rall free,

rlanaing in the winter or 13292-1930 therefore required
great foresight i1 211 requirements ior trne new types ot
bombs were to be met,

rrior to vorld Wer I the atriwunition e;{perfa ot the Army
nac be2a responsible Zor the development ot the APr or Car—

f

bonite dombs, with no consideretion oveing givea to a?iation

requirements, Dur .ng World Var 1 it had been 2 fira of op-

tical 1nstrument makers wino nad overestimeted the zerodynsiaic
influences and had introduced tne ballistically over-accentuza-
- ted Fu¥ bomb designs.
Now, however, resoonsibility resteé with the aviators

of %orld %ar I, who aeanwnile had learned how to construct

2ircraft anc who had meny years of exgerience in air bombing . g_ g

= B

betore they were assigned the mission oi designing new bombs, § L

| | S

19 In the matter o1l target effect it was obviously neces- 3 s

sary to adhere to the proven sub-division in small fregmenta< § = {

tion bombs and larger-caliber mine-type bombs in the . ¢ @t

k
‘r
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18 _ work 08 developin: Lhe nsaw type o1 HOM LOLOs B iney vere ae-
sdgncted,b2ceuce of tneir shape,

Sor ressons 0 siapliiled mea tacture all ovoios wer .
given & cylinérical'middle seciion, witn an oxzivele nose sec-
tion and & short steering or stavilizing teilpiece.,

I.1 establishing the diemeter ot nine type ooabs the de-
terninin g factor was the the dianeters praterred by the
steel rolling mills in Jermany procucing seanless pipes, since
this made it possible o make extensive use of their instal~-

lations in the procurement of this type of arsaments,

Th2 new type C Lombs had to be rougznly one~tnird snorter
tnan the old Pu'? bombs it the.r loading in zircraft wae to be
appreciably facilitﬁteﬁ, end 11 possiole they were to bz sus-

pended ver.ically in certein aircret't rodels. 490 meet this
latter requirement it wes not possible to Keep ihe steering
section
tzil xxxfan of the C bombs as short as was the czse in the
Americen "Demolition Bombs®, where their lenzgth was only ap~.
prox mately one-guarter of the overall bvomb lenzth, since the
AW2 1can oonbs were ﬁropped'exclusively_frﬁm horizontzl sus-
pension,

Without discussing the tests carrie. out, i1t can be gzid

here that r:sults showed that the steering tail or the 1ype C

™
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bombs hzd to be epproximetely one-third of the overall bomb

length to insure satisfactory ballistics wnen dropped verf1— 
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lt( V=1 - 1 . -t - . ) .
*ri1cally.  -ucinermore, 1acintrast witn too Ltelian zog

[';"

'rech systers type T Lo 1t) ' 1%
Y » the iype T Uonbs were sucpended 2y tile iosze,

so thai the . «801lizin; vanes woula be oyt I 1he onlane 1)oor

first where they would inmeﬁiately be rorced vackwaerd 0y the

slipwind, therr proper position while tElling. thls completely

obviated bomb tumbling and the werve nmovements were coapletely

normel until the bombs beczpe qui te stéaﬁy in the falling tra-

Jectory., As wes the cassa with the trail anzle of bombs dropp-~

ed norizontally, the swerve process into tr

ajectory (.inpen-
delu |

ssvorgeng) was governed oy the speed of the eirerait, so
, 1

that the foruward travel of vertically déropped bouubs is slizht-
: g

ly shorter than in the case 0i Doiibs dropped from the horizon-

tal. thowever, this factor could e&asily be co

sipensated by an

appropriate settin: of the alning device,

i0se suspension was only mede Possiole by the fact that

the electrical 1gaition wes dzveloped as a centrz]l l1gnition

i = . . ¥ - o
use placed iorrzontelly in the bomb 2 few centimeters from

the susc ' ' 1N 1
€ suscension ring and thus in the center oI the explosive

cherge .

: Since the Type 2 b '
_ iy o - - - N
- ‘ yp mbs were non-rotating, tney could have
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la away with the troublesome cable SUg-

P2nsion systenm, in which the caovles Radxxtoxkua were difficult'

i '“WM%}J DL Mo Y gk

to fasten and dig danege to equipmnent when blown'ﬁbﬂut-bi{thé .
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19 wind ezrter the Condm were - -leasgec,

cne inportant decision still reneined to be teken, Llhet
of whether the .ype 2 boabs sriould be suspended by one ring,
Yes wes done by the Foyel Air rorce, or by itwo rinigs, as was
the case with the U3 Air rorce, in tne 001D félease eguiprent,
The goverain: rector nere was that o1 sefety. +1th two-ring
suspension the possivillity exists tnat oyly one r;nu mié?t
be released, leaving the bomb suspended oy oaz ring until it
drops off unexpectedly, possiply over Iriendly territory or,
in the worst case, during the landing oi the pléne, ovever,
safely here nad to be obtained at the cost or eitra expendi-
ture in the case of norizontel magezines, in wnich the ooabs
had to ve specially secured., 1In the ve_ tlical suspension éys—

tem, in contrest, matters were siaplitied.,

in the metter or the development oi new tuses also, the

mexperts in the Air ‘Yeapons Proving srench {sranch & ot the
Arny Ordnence Office) had to go their own way, zltnougn all
instructions to the industry were still channelled throﬁgh Sra
“Branch 1 (Bellistics and ‘amunition).
A person who h&s never =at iﬁ tne pilot seat of zn eir-
craét will not be in the position to crezte usaole equipnent

for air units even if 211 conditions are precisely prescribed

for him., Tnis becease perticularly evident in the case of the

4
.
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mechanical impact fuse for the 3C-10 22-pound fragmentation_




wf

2L wornd, the 11181 U2.0 produced 1n L.

ey,

o {e.125, it _E QUL

ned & nose tuse o (3), walen cuuld be ¢l al superse;sitive

tor hi hi-&ltitude Losicin: or at s-seconds deély zclion ior

low-el titucde bombin:-, fhe setiin; h&c to be done veiore the

bonbs were suspended ia tho sirerait,  slthousn it provea pos-

sible in nany years ot testing to renedy the lneeeepaole 15in-

or defects of this ftuse, it remeined nothin, outr a nogifieg

artillery shell fuse not basically suited in its structure

Ior the dilfereat combat conditions of 2lr units, and it re-

nained the cause 01 a whole series of serious mishaps dauring

transport and during loading operations., ‘the worst of tnese

was the explosion or an anmunition ship in the port of uri-

20lis in April 1941,

the development ot the iuse is descrioed in Pert 3, Chep-

ter 1TI. All that neegd be seid here ig thet 1o the outset

the principle or elecirie ignition Appeared predestined ior

use in boabing., in mahy yeers o1 cooperation with the iirnm

of sheinmetall, Soenterda, the bono exXperts o1 oranch 8 suc-

ceeded in developins a condenser ignition wiich wes charged

21 et dropping and wihich was sefe oy use by troops in the tield.

:ens oi tiousends of test iuses were droopoved in experimenté

‘without & single a.cident before tne Alr force ueneral Statf

guthorized their introduction for

A R T - T

use by tne troops,

Added to the sbove factors was the fact that eveﬁ:EEforeﬁf-fii?fﬁ‘




o nroay cterted rerning Log afaulfoovarli - nil1tie: BVEIiabDle
in the precielon ipsiruasznts 1ndustries, sarticalerly 1n tlie
vatchmakin tactories, were pzrely adequﬁt& o rcover the re-
quiremznts for IUSES needed oy tne artillery. <o ferr &3 posS-
§ible, bomb fuses hzd t. bd procured Irol SOJC other oranch 01
the manufecturing industries, MAgginst tne beckground ot the
entire branci. of IRTASKE)X olectro-tecnnicel 1ndusiry special-
izing in Jow-vol tage instruments, the 1ype o (ﬁlectrical)
fuse seemed predestined tor the develophent of mero boabs.

Influenced oy the ballistical reverces encountered in the
tests with Pu¥ oombs and oy ieilure of experiments at equipp-
ing & modern large bomber 101" thelr use, the 1roops Oftice oI
the Defense Ministry iﬁ the a2utamn or 1929 approved & reconmen-
gation by ,eapons Proving prancn O that aa iazegiste start
should ﬁe cede at developing_new bombs o1 the rype U and &l1l0-
ceted & special fund_of 3O,ODOIReichsmark out of the current
budset tTor the purpose . /i th tnese funds asproxinately 200
50-10, 100 SC-»0 and 05 LC=-250 bombs were p.ocuced, toze ther
with fuses, waich were tested in the tield &t Lipezk in the
sutner of 1930, Jot a single test drop was allowed"within
Germany to dqternine whether they would be stavle ian felling,
and Dniy o few tests could be carried out in wina tunnels.

’

Thet such 2 small sum wed sufficient tor so'important a devel~

oyment was due 10 the fact thet the bo abs were”conStfucfed Dy
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51 Lo Lp iy rGaRnce J1licH 1 14e oy Instellalions,

VO Si1:~;1=;:-—811::;ir1+3 dankere V-3¢ plénes were ejulpped 10V
the 1930 tests, .ain eapnasic in teeting the new wiyipe o
nombe was on their dpallisticel properties, 1or whlch rezson
speclal iaportence wag attached 10 tne nowering ol these g1r--
craft with high-21titude e¢ng:ines,

At thet time the Sermen engine industry neac not yet pro-
duced aa adeguately powerful a2ir-cooled engi;e, ror wnich
reason the one XXX  lans wes powered Oy &an original Auerican:
Hornet encine while the other weas given & Eiemené copy 01
Sritish |
the /upiter engine. ~[he latter feilec aiter a few high-alll-
tude 11ivrhts and was replsced by an original Jupiter engine.

on2 ot the two zircreaft previously mentiongd was equipp-

ed to carry Iour 1llO0-pound S5C vombs suspenaeé unager the fu-

‘ celage &nd had & horizontal magazline iol' SiX 22-pound (1O~

kilogram) oombs . XXLYEIYARIXXHa icaiinithard awKsXaksaxaqulix
MEHT (TOE N tHeE War t1¢aX{rel AE{aY Lond A YQ»pauidd {3CXUN XKL Tne
reserve vlane was eQuipped to carry ong 550-pound SC bomb
under the fuselsg;e and_in the gabin had egquipment 1ior one
vertical llO—pduhd S boﬁb.
Tne bo:abings with the horizontally suspended SC-50
i bombs at the uo;bing'exerciée crounds in Russia were photo- §'  ' f;€;

-

enactericelly recorded Jjust as had been done in Sweden

R, AR F. L A
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23 yeers previously. Since the new boibds were non-roteting -
y * n=r e
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ey
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22 the L
tn? nose, 1rowu wnore thne Lio rzy could saine directlly into
the carera objective., [ne only tests with the 50«10 &nc oC=2,0
servec tile purooce of _daterﬂining the lorwerd travel'oi tnese
borbds in comparison with the wC=-50 by dropping tne dirierent
oombs sinultaneously,

The point in the eir at wnieh the 0onbs to ve oczallisti--

celly netered let't the aircraft wes shovm by & vacu-tflash

(Vakublitz),

23 | All SC-10, SC-50 &nd SC-250 test oombs fell.satisfactor—
11y without rotation, pallisticelly, in tact better unarn the
Pu¥ bLombs baceuse the rotation coulgd only o2 produced by =zir
friction 2nd this resulted in a slower rall znd thus in wider
dispersion, ﬁs previously mentioned, the vertically dropped

3C-50 21ls0 showed very good bsllistic bchaviour,

Jdowever, some diiriculTies were encountered witn une
i; | iuses, botih the mechanical nose tuse of the SC--10 and the
electrical sidewsll fuses of the SC-50 and 5¢-250,
:-0st o1 the bombs were dropped 2s nornal training oonbs,
Witn a non-explosive illing, 2nd only 2 few were dropped with
& Trotyl cherge towards'the end ot the test period at Lipezk.'

these tests showed that the expesrinental electrical iuses had

2n undesirable lag and detonated much to deep in the ground,

Al P R MR B D S T sle e el e e . L

Purely in electro-techniezl respects the fuses functioned
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<3 SFlistectorily insoler es the CRE 1N; &L Uolbu reletse, i1pe
adherenée 10 itne »roper c;ocking time &nd the iuipact contects
wel'e concer..éa, nowever, the igaiting a_ent 1tselt took too
lons to bring about the detonation, the estimated time O€ in;:
g.1 selcond, and 1. thet time the ovo:nb had already penetrated

to its grestest depth in the ground., As explained in Part s,

Chepter 1II, thet point does not correspond to the point at
which the best explosive effects ere recelised, rartheraore,
with 2 juze oi this type 1t would not oe possiole to secure
- | undelayed detonatio:, wnich is required In certain situgtions
:;ﬁ “zainst certain types of largets to obtein 1ull al vante ze
even vith nine~type ovombs{ zs had been shown already in ‘World
resul ts 21r - pressure
Wer I, wnen oeiter gixartx could be expected fr.m HIXNE{EYTQIX
and fregientaetion than tro:m the sp2c.luc nine-type bplast,
~t this point it is necessary to drew attention to an er-
roneous end mnisleading nomination tor sombs which Decane wide-
spread ﬁuring the war, in that oombs producing results primari
11 by 2ir pressure were designated mine-vonbs or S11uply mines,
Possiole tnis desiznation is due to naval nines, waich were
occasionally droepped oy pafachute-over large area targets and,
1f landing on fira ground, were €xploded by their exergency

fuses,

:
f - However, the military concept of a "mine" in any event é

presjlppose an enclosing or the explosive cherge, whether thiﬁ’: *'f-'
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'24. is by memn. of an underzround tuanel dr:lled to &n eneay neld
nocition, underncath vinich the c.plosive cnarge 1z npDl&ced And
then e .ploded, or by means 0. the surrounding weter in the.
cese ol 2 nevel nine,

ine-type bombs, the errectiveness ol which depends on
surrounding ground o1l water precssure, as 2 rule have delayed
action detonation so inat trey will penetrate dceply into the
target betore exploding, end ere tine type ol Romh bomd rnost
“cowrionly used, $Bombs with a high explosive~charge to overall.
veight ratio (the explosive charge naking up (0-cdy: ot the

totel oomb weight) ca&n only be used with non-delayed action

fuses, thneir casinz being too thin to permit penetration into
the target., They are designated "Hign Capacity sombs, "
tegts '

Returning to the 1929-30: tnz essential copdition ior
continued experiments in the 10llowing year wes that electrical
detonatian: iuses nust oe further developed 1o secui'e sccelera-
ted.detunatiﬂn. In the past trnese devices nad been used only
in mininy 2nd road buildin; anc sinilar activities, FYor these
purnoses the slow detonation was eadeguate, cut not tor the
ignition of shell and/or bombp explosive charges, where dif-
ferences of even less than one—t;ousandth of a second werg

crucially importaant,

The mechanical nose fuse with its rnenqporane mnechanissn

N e T L PR R TR T PR - - . .

‘wes admittedly exceedingly sensitive and the artillery shell | -
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¢ 4 percusslion CAD L0 20 1nouréec Very olick éelonntiion, cul 1te
25 relicoility ror wonioin; purpoces dic nol meet the w.ediiiled

stendards. 1he cocking deley wes eet by a aeclienisa anc tne

-,

sterting of 1t peratrttec suci: snell tolerance 1liiits thet
these could not be achievec with the horizontal ovomving mega-
z1lne ,
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