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FROM ¢ Chief, Technical Intelligence Branch

SUBJECT: G108 History
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Chisf, Fesenrch & Matorials Division

T b

DATIE: 27 Febrﬁ&ry 1946

i} Thg attached hi itory of UrdndncechOQ aotivmtxes in the UTO in

1944 1945 18 not as satisfauctory as I would mmee liked to have prepared ity
It is the best I could do, howevsr, without access to the files and records

Wﬂlch I maintained in our London Cfflce.
2. Those files were requested of the Chief of the Techniesl Uivision,

Office, Chief Ordnunce Officer, three months BEOy but will not arrive here
until approximately.March or Anril 1946. 4. 524 B

. ﬁ::;pmaﬂﬂﬂg o Ll r&‘m W&-"J% .ﬁ‘g’ﬁ"w- ««/ :_,_i’%:k:}u ,«%M:W

s T

" ot Q? [ Jf' o g&” Eﬁi
g}':..:.. Py S ,W,égd\.m-h'r ‘ﬁgf..g;,,w e o - m, »@.@ﬁay};;)?-; ,g,.ww :2 R . wwf-..,m\j . \.\,ﬁ

C.H. Corey

CIOS History . Lt Col, Urd Dept _
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Brigadier General T.J. Betts (U.8,4.), Chedirman, and dr, H.P, Uingtesnd,
MWinistry of Supoply (Britieh), Deputy Chalrmmn of CIOS, stsated on 15 Bept i5:
- ‘ "The affective exploitstion of German technicsl development hes
proven one of the signifieant results rocrulng from the conduct
of the EBuropeen War., The velue of the sclentific knoviledge and
know-how! thus obtained cennot fiow be fully measured, Thet this
intelligence contributed to the defeat of Japan le well aat&blishad.
The benefits of ithils knowledge to British and U.S, industry will bhe
meaguraed in terms of economic.progreés and wail heing for muny years
to come. Thip record of achievement will prove sll the more in-
teresting when it is recmlled thet orior to the fermstiow of CIONS,

no plenned end coordinsted exploitation of enemy technicsl intelli-

gance wag ever attempted,®

The U.5. Army Ordoence Office can feel proud of its vslusble contributions
toward making CI0S & success, It vus thé first of the Army Technicel Services
o esteblish an organization in the ETO primerily to make CINS investigstions
and 1% had mura.invaatigators in Sérmany in the Spring of 1945 than eny other
single member sgency of CIOS, Because of lts wide representation on CICS
Working Parties and ag U,5. orgenizers for nany of ihe Black Liegt snd Grey
Lipt Ttems, the Ordnsnce Department contributed much towsrd the fundomental
operation of CIOS.

Ordonzncs furnighed & total of 119 Yechnicsl investigetors &hiﬁh WO,
at various times, seni to Germun targets through the eponsorship. of CIOS.
Sixiymtwa of these 119 investipgotors were officers, the balance, 57 being

elviliaone,



 addition, Ordnance investigstors prepured 113 Progresr Hesoris (Ses popendix

T PV 1 e

CING orinted asoroxinotsly 300 terget reseris. Tho Ordnenee Danar EHBRT
invaatigators prepared 262 Target Reports, most of shiech were printed by
CI05, the balance by FIAT., There Tlgurss are ewvidence of the large pusrt

which Crinesnce contrlbuted toward CIQY investigations of Germeny, In

{A) for a list of the subjects of these Targed and Progress Revorts).

A Target Report is the renort which the techniesl investigators (Pleld
Team) prepured and containg the results of thelr investigation of one target.
These renorie are sometimes referred to as FINAL Reporte or CIOS Reports.

4 Progress Hesort 18 & report prapars& by an Ordnance-CI0O8S inveptigntor
end containg the results of investipgsitions inteo one vhase of Geraan techniesl
intellipence; e.g., Small arms Trecer Bullets, Hizh Explosives or Manufacture
of' Btesl Cartridgw Capes, These reporis were slso referred to as Subject
Revorts. ﬁany of these reports were printad by CIOF as Finel Reporie beeesuse
of tueir genersl interest, Host of them, howewer, were prepsred hy the
Ordnsnce Staff Organizetion in London, szud sent direot to 0CO-Washington to
advise of the progress of investigations into a perilculer subject.

It is probably s fect thet never befors in recorded history, has s

dofaated natlon haen so thoroughly investipgsted politically, industrially
end solentifically or been the source of so much valuable techniosl &7
intelligence us has Garmsnj. Tong of reports huve been, znd are still

being, written on the resulits of such investipgztions. Hundreds of tons of

technical German documsnts have been, end remain to bsa, transleted. All of

E

this informstion was obisined by the warious Bervicen and Government sgencies

of Britain, Cenada and U,8., and ie graduslly being msde sveilable.
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The following sre o few briefl "highliphts® of the "finda" whieh Ordnance
investigetors obfiainsd or npelsted in oblsining through thelr investiestion
of Gersan technicsl intelligsnce. For conveniénce, the list ig clrasifiad
to correspond to the variocus Sectlons in our London Office organisation.

&+ Automniive

1., Genersls IJovsestigation of the Garmaﬁ'automotive davelopmsﬁt DProgTram,
revenled that the sffort was slmoat exclusively concentrsted upon °
griorad fighﬁing venicles to the excluslon of regulsr mofor é&ansaur£.
Continuous improvemenis were made in the enginus, power traineg, running
gonr, armor snd srmsment of tanks and gun-wotor earrisges. In addition,
g seriss of supsr-heavy tunks, s olass of self-propellsd weapons knowid -
a8 the "¥affentraeger®, and a new series of tanks oalled the "E" series,
wWare under dewalopment, us well ac rigid mounting &f iﬁqk puns, sod n:
gas-turblpe application for a tank power plant. An outline af.thesa
projects follovss ‘

2. bnpines _Congidernble pressurs vas exerted from sbove on the (erman
angline designers to praducé an &irrcooled dlessl tank power nlent., A
nunber of ettempls ware made to fulfill thie r@quiremsnt, but the cnly :_}-
pignificant engine development wis the Maybach HL234 gasalins.injﬁgtion
engine which hed successfully passed development tests in whieh %00 |

horgenower was delivered,

3. Power Treines Garﬁah‘activity slong thesze lines had ﬁéﬁi&aﬁiwith‘notabie_

Buceess, althaﬁgh a considerable Prograt wee uncovafad.  Electric drive
hed bsen:triéd and found lacking in reliability. Improveﬁanta in

mechanleel pearboxes snd steering mecheuniems ware sgimed mogtly at




slmplificstion in construction snd opersticn, Turbo or Lorcue cone
vartor drive waz notively under development snd wap consildersd the
most oromising For the high horsenowsr applicstions,

Lo Running Gesrd Consldersble effort wes being mede slong the lines

of improving the ride of German tanks, snd producing lighter, simpler
and mors effeétive sugpensions. The progrsm on suspeunslons was
clogely tled in with the studv of the problem of gunrery from a
moving vehicle with stabilized line of sight, | “

5. frmory Investigetlon of the German armor producersg and fabricators

disclosed & considerably more advanced steote of the ert than had been

supposed from exaninstion of sguipment cnatured during the war, Spscie
fieations on the techniques that were of interest were obtained in

most canor, one of these being the welding'of the thick sectlons of

" armor used in the Tiger and the lster super-heavy tanks.

6. Armamentt  Armament projeots of interest included the rigid mounting

of the 75 snd 38mm guns, the development of r gyrorcoplenlly

stabilized line of sight, the "Kugelblits® anti-aireraft armored
turret and the l.6 meter rangefinder instullutlon in the new guell

turret for the Panther,

7. Super Hesvy Tamkss The pilot model of the E~100 tank wos located end o
layous dréwingﬂ of the important uaaembliés were obtolned. Thip tunk |
was designed to weigh sbout 100 metric tons, mount e lﬁﬂmﬁ gun, end - ;‘i
heve a vloping front plets sbout eight inches thick, Ar. evon hHecyisy |

tank had baen constructed snd itested, known ns the "Houwe®, and

moanting the same turret, but welghing 200 netrle pons. Complete

enrinsering dets wes obtalned on the Minuse”, bul the nilol model sog

nevar tound, heving been deptroyed al Zuasersdor! scouth of Merlin,

o 4
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TR rovscablon of B runenoator corrisgs o

known &g the *Waffeniruesar? wes heins plenned =t ths end o the »r,
There wera to be twe bacle chassie, lizhily cracrsd, bazed on the

Pz 387 comnonants, mounting noranl fleld artillery. Provisions
originelly ware wmade for domounting the werpons sx sn sliernative
firing position, but thie regulrensnt wors ubmndoned. This program
was conpldered to be en ardillery dQVﬁlopmént not favored by the
srmored foree, and was wsinly sn éxpediﬂnt to produce sp much firs-
pousr as possible with the exisﬁing rasources,

"ER Ceries Tunksey The YEW serles of tanks was the lstest thioking of

the Haereswﬁffenamt, and inuludedltha ﬁulﬂ, the E«Z5, the E-50 snd the
B-100. The mumbers reprerent the estimsted waighta of the bagle
chassis. The first two, upon which very 1llitle informstion hap ss
vat been discoversd, ware considerad to be the wmost prowislng, and
represent the return of ths German tank deslign trend to lighter and

more mensuverable tanke.

10.0us Turbine Power Plunts Potentially the nost loportant single

development that hap been dlscoverad ig the work that had been done
upon the anplication of the ges-turbine for use me s tank power

plant. An incresze of'BG% in power instnlled into & glven slze engine
compartment was predlicted, with ewentuslly no poorer fuel'eeonomyl

than sn sutomotivewtype dlesel by utilizing s rotery ceramic heat

»

exchunygar.,
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1. In the fleld of propellanis, the use of ﬂﬁﬂﬁﬁ (diethylone glveol
din@trata) wad known from the anslysis of captured gambles. Inves
tigation has revesled thut thie development, originally besed on s
;ha&rwh for an "Ersata® msterial to neat an.anticipmtad shortage of
'ﬁﬂ'(nitfaglycarin), gave rise to poﬁder ecomnositions having both
desireble manufacturing charscteristics and, in aervice, csusing
less zun tube ergsion then NG powder., Relative to NG, the hlcher
voletility of DEGDN was unﬂeﬂixabls.' Thig led to the further
development of TEGDN (triethylens glycol dinitrate) snd etriel for

uge in powder compousliions deetined for tropieal service,

®¥ith regerd to high explosives, it i prabmblﬁ of most signilicance

B2
.

that no sgpentislly nev compounds were found during the aourss of
the investigatlens, It waz discovared that hexopan developaent and
mapufacture wag undertaken to provide s substitute for THT bscause
of the potentinl rsw materials for hexogen menufseturs were pariticn-
larly well sulted to the Germnn economy. TFrom investigetion 1t
seams rengonably certsin thet the Germen hexogen development wug gulte
independent of thut ln the U,5,, Cansdo and the U.K. Rowever, it is
of intersst to pote thot the Cermsn work followed a parsllel course
and resched about the sage polint of technolegical spplicntion.

Co Artillery
L. The investigstions of Jeramsn sritillery devalorauonis node b date
revend that althowsn their sriillery declong were huch =s tOlEiVﬁ

most of thelr wesuons supsriority in nerfuranrnce over the nearevt

&
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Conzumsble Cartridee Caresr  The Germens mare well slong with

the developmant of such 2 cartridge esse, the many advonboges
af which sre resdily esopsrent particulasrly when used for aipe
graft armemevit, Attesmpt ia'nowlheiné made to obtalin complete
dats on the dsvelopment of thie tyvce of onge and w#ill he
pragented when available.

Double Hneoil Carrinpens Almost sll new medium and hesvy [isld

finld earrisgos of Qermmn davelommant wers golng to the use of
double recoil iype esrrisges. The over-all sdventuges in per-
formance to be gained by sueh & earriags are clear cut snd in-
disputable. Thene adveantoges nave long bean touted 4n the Statesn.
The fact thet the Germans were about tn uee this type esrriage in
most all of thoir medimm snd hesvy flald wesponn should provide
an addltionel argument for its use in anv further srtillapy
developments oonducted in the Gteiss,

Reeoilless CGunet The Cermens had s comprehonsive develorment

program undsr way for this type of wespon, Shevy recoenized
glusrly the aseny dissdventepes of guch o wappon for Tisld use

but considered that {or specisl ournopes in the {ield the develop-
ment of o complete Line of euch wanpone wrn justifisd, There
gresteut Interset in this tpe wesvon, hovever, Lev in its anpli-
eation as sirereft srosment, whers the meleeffacts of bsek Dluet
enn be ninimlzed snd whove the rdventeset when comonrsd with
orthadox desiing of yuns end rockets; t.e. licht welicht and sood
ageurney, sre aoptimum, It eppssred to he thelir inrendion to =ffact

snMigegunnine® of thelr sireredt Wy emoloying recrilless guns

e et AVe Ly .
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f. Buper-Hesvy snd Sunes Long-Ronge Junn:  Weapons thet all inte

thioc clessificetion appear to be, in the mein, o waste of time,
effort and money. This opinifon hwg Deon corroborated in alumoet
avery instance by seach sober Gernen engineer with shom these
.weapons have been diseussed. It ix felt thet the Ordnsnce
Departament should avoid getting liself embroiled in any develop-
mente of this type e2 long es thers sexist other, more agonomicsl
neans for obtsining similer results st the terget.

g. Automatic Commont The Germens ere conrvidersd to be considersbly

ahead of us in thic field by way of detalls of design and varlety
of wespons.  Probably, thiz is so only beosuve aof the grapber

affort that they put into thig fleld., The only basically new

principle that thay had epplied that doer not sppasr in our
wespons fa thst of using derigns which permit very sxpensive
nenufacturing nrocedure without sacrificing nerformance. The most

notable single prooctlce slong this line js thelr use of stemped and

pressed parts for gun mechanism comnonents. Thie most certeinly de-

gervas our attention as the savinyg in man hours end meterislis ie

%? very grout.
2. In addition to the ebove, nzeful informetion hes been obteined on the

subjects of torelon and other spring suspensions for gun crrrisges,

the high~low preesure gun, srogsion, pun 1ife snd rotaiing bane deslgn,

and ballistic snd weapons resesrch. The inforaction cobteined on the

subjects *1ill nleo be avallzble shortly in Tepsrts to be publishad,




Do

fmall Arms

1. Bmnll arue Investigantions were conducted with shinotiva of obtalning

2

information of immedlute use to the Office, Chief of Orcnsnes. fctual

projeats will bes listed below nceording to subject. One phuse of the

“investigation wap to determine why the Cermans used o relativaly lower

volocity in thelr sirersft weapons than wap our practics. It appesrs
that they lald grester importance om high cyelic rate, reagoning that
for a aeomparable instelloation, & high veloelty round would be larger
and heavier esnd thus reduca cvelic rate. This inforaation ia hased on
various 1nterviewa and discusgions and on the fact thut thelr last
regesrches were directed towsrd super eyelie rates in the neighborhced
of 20,000 to 20,000 roundeg per minute.
fopunitions The principle Cerman activities in Emall Arms Ammunition
were dirscted zlong two meiln lines: first the develooment snd osrodugs
tion of stsel cnse ammunition and lster, the development of Aimproved
electriec nrimers. OSteel caces were produced snd used, slthowsh they
ware not superior to those made in the U.8. In most csees they vere
coated with wex to ilmprove extrsetion. Xlsotric primers were uséd
throughout the war. Thelr preduction was very 41fflcult, eanloving
& Lot of hand sssembly operations, and that, togother with the
depire to use them In lerger caliber shell led to nn extensive
aroprol to develop s more satisfactory one. ferman experiances wers
ginilar to these dn the UG, and U088, and the oropren vwes nat goaplited

2t the end of the war. Some "freak® projects were discoverad, such us
rocket projectiles, poison bullets and consumsble cagen, but no avidenes

wus [ound thot would indieate thuat these orojects were succescul or

intengively pursued.  Sonsumnble onra develo mant o o0 0 royve Deen

PR TSRS R o G




b

Plutolus
The Walther P38 was developed and largely adopted because of fending

difficultlien with the Luger. TYowerd the end of the war Hauser davalopad,:'

?but did net produce, the VYolkspistole. This is a 9mm weapon mede by

- .stemping and appears to be rslliable, chesp and sasy to produce.

Hachine Gunus Revolopsent of Infantry aschine guns wae directed towsrd

speading up and easing of menufacture, This faot is 1llustrated by such

wenpons ag the MG 42, WP 44 snd FG 42, sl) of which made greal use of
stamped psrte, At the end of the war, Msuser wsa developing an slmoat
identical copy of the British Sten gun. The most important mechins gun
&avelopménta vers the Mugser MG 213 snd MO 215. Both have high cycliﬁ
rote snd comperatively high velosity. The MG 213 is 20mm caliber con-
vertible to 30mm and the A3 216 is 13 or l5mm. Both have 1light welrht
and will metorislly sid in meeting our requirspents for « high speed
galiber .50 mechine gun, a ealiher .60 mechina pun and s 200m omnnon.
In an effort to combai bowmbsrs with high epeed pursult aireraft, mschine
guns with eyclic rates on the order of 20,000 to 30,000 rounds ner minute
wore under development., These guns fire very short bursts, snd firing 1s
initisted photowelectricoully when the plune is in the proper position.
The object of the high rate is to ley down a dense curtein of fire from
Y #ery short renge. Two different methode were employed to attalin the
high rete, One wag to use n gun with one cartridse czse which contains
from 7 to 9 projectiles. On ignition, the first projectils ip fired snd
ths reasultant pressure drop causes thelnext one to bo retated in line
with the bore esnd then pressure goes up and flres the second one. The
propellent burns untll &1l projuctilaﬁ are “irad.,  Tha othar method wes
to uroun torpether saveral single chot zuns wnd erronce, ururlly eleetri-

cxlly, to Tire them in suceassien,

11
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5. Hifless The most notoriocus German development in the flald of eifles

wna the curved barrel., Two ourved barrsl sttnehmenta wars devalosed

and put into ldmited production. fThey are for uss with the 4P 44, k

-

whlch shoots the short 7.92mm eartridge. It #111 shoot & bulleﬁ_%

'?ijﬂ degrens from normsl in the infantry sdaptation =nd 90 dagr@@a';‘

.:'from normal in the tank model. It consists merely of & rifled bﬂf?él
bent, to the proper angle and festened to the gun by & sinmple cl&mﬁg .
The Volkaogewehers iazimportant only in thet it shows how cheap a r%fle
can ha made on & lerge scale and still function. It jolts the av&éégﬁz

' person'e conceptlon of the.quality required in a rifle. 'Twa impmrﬁaﬁtvt

production technigques were found. One im & method for sold forging - .

; Ny

rifle barrels, complets with rifling, on ons machine. The other is a‘ﬁ
berrel straightening mechine with a mechanical optical syutem which ,' '
oliminstes the humsn error snd epeeds up the process. oy

6. Government ageucies and proving ground had much less influence on

wonpon develooment than in the U.8. and UK. Practically sll such |

sunll sarme work wan done by the three firns of Rhelmmetall-Reoysip,

Meunerwarke snd Deutsche “affen nnd Munitlonsfabriten., These cone S
cerne sppereantly had mn uniimited budget for thelr expsrismentsl depsrt- L\g
ments as they had o weslth of exeellent equioment and emploved wery X
able englneers and 9§1ant1&t5. Itlis interesting to note that they

ell greztiy felt the lsey of alloys and high grrde steels in the

devulopment of new wespons,

12
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digonllenmwous Yetariales

i. Fuels and Lubricants: Investigstion of Puole and labricsnts targets
in Gerasny ylelded complete mnd valuable informstion on the follawe

Ing new and litile known arocespess

ae Menufacturs of high quality (evistlon) lubrieents from eth?lémﬁ¢
b. Hanufmcture of automotive lubricsntg from olefins {(wax)
o, Hanufacturs of sldehydes snd sulfonlc ester gomps from olefing
hy the new QX0 process.
d. Manufecture of high Cetans Dlesel fumles over iron cetalyets by'
the Fischer-Tropsch syﬁthaaia.
e. Letest technlque and equipment ueed for the aﬁccaﬁaful mﬂnufn§~
ture of hiph octune fuels from cosl sand conl tar by hydroponstion.
f. Heoufacture of hirh qusellty, hizh aromatic content fusl by the
new sand hlghly important DHD process, 2\
g, Lotest technigue end aguipment for the imomerizstion of butane (
or bebtylenes reguired in the nenufweture of high netene fuel, é

he Teo naew urocesses for the msnufacturs of toluene, i.e. methenol

ened benzene (Weldenburg) and by eyelization of heptane (Rubrchemiel.

i. Develapment and menufncture of a new snd extremely aisble greeue
called IHVAROI, useful ln instruments nud fire contral sunipment.

The snecificution, formulatlon end utllization as wall =a dlstribution

FITOY of exny Garmen wmilitery fuele cnd lubriesnts heve heen obhindined,
¥ i)

Sumoler of wmny of the faportent sreducts wers sbiained for full sesle
tasbe in servies sguizment., The following new materiale uwon wnich

f011 Lobeorstory ond in some onges olent munulacturine gn test detaile
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a. Produet 891, dichlorodiphenyl-phagrharous seid was additive
for the lubricatinz oil used during the break-in period of
- anglnes te ellminate rejects and reduce the bresk in time from

70 to 20 hours.

b, Bohrmittel H additive wes extremely useful in cutting and drewing
operations. i
e. KSE, 3802NHCH23003 wag additive which had wide and uesful anpli- é
cation in corraosion resieting Torpedo and hydraulle oils, 1;
d. Mesulfol 2 (R-0-C-8-CHy), Was extremely interesting high pressure ;:
additive develoned for-uss in wachine gun oil. '2?
@, Additive "R" was a4 tin compound which had remarkabls propertiea %ﬁ
when used in avietion engine lubricating oils., Ths rin sticking -gé
time wag more then doubled with 1ts use,
. "¥" axle oll contalning 20% of ester E~502 and 80% "R" oil,
sllowed rail rond cars to be L00% overloaded without besring
failures. ;
2. Rubbser: Investigatlon of Rubber Targetsx in Germany hss vielded g
: .
valuable informution on the menufacture of Buns Type Synthetic
Rubbars wend importuﬁt Informstion on the msnufecturs znd service-
nbility of various produats wade by the Germen Rubber Industry for
fisy Tine Consumptimn. The informstion secursd wes of the Yollowine §
netures %
ue HMenufacturs and Desisgn Dete for Pneumstic Tires for Yilitery i
and Civilian Vehicleas, i
b. Doesign end manufecture of Buna Tonor Tubes .F
1

li.’p
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de Deslgn snd menufacturs of "Luks Relfen" tirey for operstion
without alr.

e. Desizn and menufacture of "Drahtband-Reifen" solid tires
which were demounteble units made without steel base bands.

f. Design end manufactura of V belts, Conveyor DBelts and
Trenguission Helta for Military use snd for use in Essentinl
Industry.

g+ Deeign and manufacture of miscelloneous rubber producta guch
as rubberized fabrics, fuel celly and technical goods.

By investigation of the lergest rudbber plants in Germeny, it was
possible Yo zet e balanced picture of the thinking hehind the use of
Buna 3 rubber and the opinions as to the serviceability of products
made from it. It was also lemrned thet all product manufacturers
found Buna S too difficult to work with snd thet their compirints to
I.G. Parben-incustrie had stimul: ted work by the I.(G. Hegeerch Steff
on improvements that would make Buna of grester plasticity svsilable
sopatine in the future. It was Tound that the Physienl Test

Luborstories of the &,G. Farben~industrie in Leverkusen were vary

‘wdyanced in technicue and squipment used to eveluaste the Hysteresic

character of Synthetic Rubbers and that by mesns of this study this
laboratory had found it possible to reduce the msrgin of difforencs

bebresn nwtursl rubbar end synthetic robbsr in hest devolonmant,

enaructaristiog,.

4
4
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Significent date on the asnufacture snd use of Dsamodur R, a

high grade adhesive for bonding rubber to stesl fabric or cther
meterial, was obtained. This informetion should prove of materinl
value to the Rubber Industry of Allisd Countriss for superior ade
hosives are the subjeot of Continentsl sesrch snd if Desmodur R'ia'
sapable of most of what Germen solentists claimed for 1%, it will
he 1n great dewmand,

fubsequent to the CING investigntions of tha Gernsn Rubbep
Incdustry, a survey was mude of the performance of Synihetie Rubber

Producte on U.8. Ordnsnce Vehicles, This was accomplished by

visiting Ordnence Tire Repair Depots and Ordnance Hemvy deintenence
Pepots., IExcept in tﬁa Tire Repalr Compenies, mopt of the experienced
personnel had besen gent home on pointe but Bven so much aignificant

informa tion wes gatheraed thet should prove of welue to Urdnauce.

" Phis investigatlion covered the servies on Synthetic Pneuantic Tires,

Bogle follers, Tenk Trmck Blocks, Inner Tubes, Fan Helts and Caskets.
Plegstics: The lovestigation of plsstics turgets in lermany hes
7ielded fairly complete develomment end manufrcturing informetion
on nlastlios of all types, esveclally thoss »hiech reeslved svecisl
military application during the war, The more i{mportant phacér of
tha invertizetions concerned the following items:

a. Noulding of lasrge sxtra stwengih perts from Polyvinyl slechole

type mntartsle.

16




' B. Praducticon and wae of polyethans in sevarsl grades. g%
| ¢. Ths wide use mede of phenol type plasties inside tubes i
and the moulding technique to sccomplish this, - ;

d. The use of poly siyrenes in fuzes bodies ete. g

e. The manufacture and use of high nmoleculsar poly ethylens as a

plastic in high frequency redio equivment, submarine telegraphy

and as & fila for tropleal packsging.

f« The development and menufacture of "Luvitherm® ss a paokeging

| material for use in tropiecsl elimates such ar were obtained in E
E the Far Egﬁt war zons ' g
F. Quided Missiles '1
1. The most lmportant single item concernsd with rockety has been the ?
i
l

uncovering of » large wvarlety of highly developed gulded missiles

in Geruany. These migailes may be pluced in the following entegorieny

|

i

ii Oround - to - Ground
i

tir-to~Ground

Alr-ta-Air

e ;E | Ground-to-Alr (Antiairoraft)

#. Ground-to~Ground Guided Migeilest The most lmportant of these ara

(1) a4 (V-2). fThis ig¢ s liquid fuel, radio contreolled long-
range rocket.

(2} X-7. ©Solid fuel, wire-controlled, antitaonk rocyst

b. Air-to-lreound tulded %issiles:s The most laport rockets in

thig elops nrex

HEwiG3
Ha--94
e O

590

s
ﬁ‘ 7




The Alr~to-Ground missilen sre #ll clesely relsted with elight
) - modificationa from one model to the next. ALl modelw are !
: - aununched end radlow«gontroellsd from & prrent airarﬁfh;“gthﬁyiérg
z ~wmost generally employed ageinst other eirersft. :Propulsion ia.;
é - supplied by mesns of one or more liquid propulsicon waits. -
é g. . Alr-to-sir Guided Miswiless Tha'mnat important rocket in this
% ey ;?ﬁ;wglﬁﬁﬁ der oo oeinee o f~fﬁw$?‘*'
| g e (1) Ywd === Thig 1s & solld, fusl, guided; miesile,  Guiding asy
g mf o be wpv i be of the radio type gentrol or wire control from the launche R
é . ing aircraft. :5;
| ? it (R) H8=298. mew  This missile 1 somewhnt like the He-117 %%

e nmirmrera sy, e T g

.. (Schmetterling) but szaller. It is redlo-controlled but
. wire control could be used up to 17mm. It is propelled by

__t$gqlidﬁﬁgpgﬂpankﬂt:fuol,

o

d, Uround-to-ilr Guided Mipsiless The Ground-to-Alr missiles are

P i A P T

T et T BT AR

. sn axtressly importent. development and this fuol wae anparently

- reslised by the Geruans, judging by the bime and effort ex-

~ pended on thls clase of alssiles. The mors Ilmportsnt miesiles

- An this class.ares

. Wasserfall (C-2)
Schaetterling

i
Pnzean i
Rheintochler i
i

A1 wre liguid fuel tvos vocesty ind ars launeh d

varticeily or at an auple. The aslssiles are aontralled fronm

i
i

the pround by s nesns of Joy-stlek control which nerndts the

13
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they the time and faodlities to continue with thls work, the results

G. Hetallurgv

" 8.

operntor to gulde the misalle Yo the target. iowin-s davices
and proximity type fuses for these mlesiles were also in w

high state of development, The Gernsna eeleulrted thed, with

af
- |

miseiles of this type, they could bsg at lesst one arany

bomber with not more then two (2) missiles, s very rassoncble
assumption,

The nroject of gulded aiseiles in Cermany was highly developed snd had

of nir warfare might have beon entirely changed. :

1. Sintersd lron roteting bands

Je  Btesl cartridge onpes ’
3. Holled atasl cartridge capes |
4« Inmproved cemented carbide cutting tools L
5. Cersmic vutting tools ¢
e Ceramicepawdsred metal turbing blades ;5%
7. Elsotric smelting furnece for production of pig iron ‘;;

50,000 ton forginp press Sf

9. Production of steel f;om low—grade (25-30%) iron ore ./
10, Vensdium from slsg recovery process
1l. fiew flux for welding magnasiun

2. Anedlzed mwsgnesium which hag furface hardness eguel to that of

snodized aluminwns.

13. f&d&namaﬂta i continuour ensting of Lloht metslis. j
14. Chemicel ndditions to wolten megnesiuvm permitting reduciion o7

3100°C in sradn refining poenes,
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H, ¥Fire Control snd Bsllistics
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1. Our Investigstion of the Gerwan fire control fleld revesled thut their
@evalopment in airereft and seacoast fire control equipment wore in-
ferior to thosge in the United States. They were not ns far advenced
ag the U.Z, radar equipment. In the uptical'fiald, they wera more
advanced than U.5. s regards details of manufecture sand production.
The rengefinders which they were producing at the atart of the swar
were equivalent to those which we planned %o produce at the end of
the war. However, this wag not as lamportant aep 1t might seem, beczuse
our applicatimns.of radar to r&ngefindera had diminished the wvalue of
non~radar rangefinders. Theé Usrmens were using helium in rangefinders
as esrly as 1939,

2. In the field of seeing 2t nivht throuph the use of infra.red, the
Germang were farther sdwenced then eitﬁer the U,8. or the fSritish.
Thair sguipment on the Panther tank could deteset s moving man st 700 ydsa.
Thelr portable Infantry appsrstus eould detect o moving msn at 60 ydé,

hut it hed the objection of being too hewvy.

.. BARLY HICTORY
Prigadier Generwl H.B. Sayi@r, Chief Ordnance Cfflecer, ET0, in a latter
deted 29 Januery 1944 to Hsjor General L.H. Cempbell, Jr, Chiaf of Ordnance,
stuted thet plens were then beins made by the Comblned Chiefs of Linff to
pend technlesl experts into lermany lamedietely nfter ihe surrender wnd
suggented thet, if Ordnerce wers interested, 1t should consicer and so sdvise.

Genepal Tumpbell repiled on 10 Februory 1944, statine that be indorsed the

20
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1den with enthusiasm aad thet he wag working »ith industry bt gsleot o gr@ﬂyt
of higﬁly skilled men Yo sugment eertain of our own afficerz snd civilisns
s aﬂ“ﬁé send a well-rounded team to cover the warious f{ialds.

After an interin exchﬁnge of correspondence betwesn Geaneral Saylsy and
Genernl Compbell, in whlch the latbter wap kept advised of develoowents being
made by the Combined Intelligence Priority Committee on Priority 1 Hlsck
List Tergebs and Working Parties, General Saylor recuested on 9 August 1944
'tﬁnt #I{ the Urdpance Depnriment regponaibilities are bto be mat, it 1o im-
gaﬁutiva that ploked rﬂgrasentailveé be resady to come to this thoster on very
shdft notice as the mejority of Urdnanee Tepartaent representatives will have
to be sctentists froh the United States. The proper operations of the plan
would be hizhly freilitated by sending s skelaton forece of zelentists to this
thantap at\ﬁnce. It i3 tontatively estimatsd that fifteen 1s the total number
of Ordnancaxinvestigatora“.

General Csupbell nppredgd the misaion on 9 auguert Y644 znd n resly was
sent Yo the Commanding Genersl, BTG, on 11 Septerber 1944 stating that Ordnsnce
desired represehtation on the Combined Intelligencs ?riaritiew Comnittes anrd
requestpd lamedinte wporovsl for nir travel Por 15 plcked parconnel,

?ﬁa'followin: officers, civillens and WACE srrived in London the first
w&e&‘cf Octeber 1944, ae the Ordnunce Department skeleton lorca for serk in

exnngetion with the rcobivitles of CIOZ, formerly the C.I.P.C.:

i
i

Colousl .4, Zornig (0-2963), Chisf of Group and to cover cannom, arwor
_ and ferrcus astallurgy.
-
Colonel H.O. Morton {0-425611), oroximity Tugzes

wior Jods Juedntanes (0-127983) exacutive of {lcer




CErNI gy

Hajor C.H, Coray (0-9<0483), non-forrous metals

e jor H.V. Mackey (0-25046), srtillery

Mejor J.d. Craws (0.347699), ssall arme

ﬁ&jor L.B. Magruder (0-378281) nutomotiva equipment

.- CGapt Lee Hutting (0-280219) bombs, smmunition and air wines

Capt C.C. Chaffee (0-1533413), fuels and lubriesnte

1st Lt Loulse HMarks (WaC-L-304875), interpreter

T/3 Jasn N. Schaeffer (WAC-A-217838) interpreter

1/4 Henrietta J, Lohner (WAC-A-313298) interpreter

Profassor E.J. McShene, Pallistlos and bsllistic meesurements

Hr. ¥.H. Tomlinsen, Jr, exploslives and plastics

¥r. E.%. Chuffee, fire control eguipnent

Colonel F,F. Reed, Assistunt Military Attache, U.S. fubassy in London, had
arronged office apace for ths group ot 38 Grosvenor Squsre. Within a week or
tro theresfter the group moved to more commodious rooms st 27 Grosvenor
Bgunre, which was the locstiion in London through the ressining dursntion of the

miselion,

The group was ordeinally known ag the CIOH Llaison franch, bul thst desipna-

tion waz changed two weaks lator to Ressarch wnd Development Hrnncﬁ. It weg
aseignsd to the Technical Division of the Offiee, Chisf Ordnsnce Gfficer, Paris,
Frenee of which Yolonel Corton was then Chisf. Since the work of the Ernnch re-
gulred close coocperstion =ith the CIOE nnd with the Britlsh #inictries, It waa
deciced to locmte the office of tha Branch in London. Contrncot with the Chief of
ths Technical Divisieon in Parls wec ssmintalned ﬂy srogg-chsnnel telephons and

- o 4 R P v
frequsnt trips to Periu by ouhe Chiel of the Brench.  Actunlly, <direction of the
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activitios of the Branch were left sntirely to the (hilal) aboul tha orly
business reguired to clesr through the Peris oflice being sablegroan.
Au mantloned ebove, most of the original group of officers and eiéiliané.

upent srrival in London, were lumedintely avpointed by CIOS as *U.8. Crgenizers®

and members of "Working Perties®™. Thess ware povitions of considerable esuthority

gnd regponeibility as the following genersl description of esch indicaten,

8. Organizers: For esch of the then 29 Black Liat Sections of CI08
intelligence, there were 2 organizers, one Britlsh and one U.3. It wao their
raaponmibility.to orgsnise a fleld teanm to invemtigute each target within the
gection. They evsluated the expected intelligence at ench targst and then
salected the least number of the best gualified poscialists to prméarly inveg-
tignte the target. This orgenized, speciully selectod group of investipgators wes
known a8 r Fleld team. ‘ |

b. Forking Porties: There wers epproximately 10 Working Partlés, or sub

sub-committees, to which CIGS referred all technical quagtions conesrning the 30
Bleek Lipt Sections, Each Working Party wag composed of & group of techn@ﬁai
sxperts, whose duty it wae to apprgiae the nany targets oroposed by CIOE ﬁemherm
gnio uganciea, and decide whether or not they were of suffiglent 1mportancéx

to werrsnt investigation. If go, the tsrgets were included in the Blnck Liét.
v

[

G108 Oraanizgtinn

in order bo understsod more eclesrly how the Orducrce Reresrel snd Develops
‘\l;\._ )
ment Trasnch fancitlored in RT0, 1% 1s necerrary to Zoow, in genersl, sbout the |

5

ergenlzation € and oporstion of CIOS. &ven thpurh 0170 had no euthoridy or

rasnonsinilils osvsr dny of dts membuer sgency Investisooworn, L ves bthe sedlion

3
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thrcughkwhich all the activiiies of tﬁa membar agensy investlgetors wore
socrdinated with ons snother and with the Armed Forces, or BHAEF (Supreme
Hecdguarters Allied Zxpeditionary Forces).

CIOS was eatablished 21 August 19Aklby, and was responsible to, the Combined
Chiefs of Steff. It wes gomposed of & .9, milltary chelrmsn, s British civilian
Deputy Ghéirman, togetier with 16 members, 8 British end 8 U.8., ench member
reprasenting a geparate Hinistry or Agency.

The objective of CICS was to obtain Informetiom in the wmuny fields of lersan
technlecal intelligence. CLOS hed no technical inventigators of their own, but
all techniecsl apecialiste who conducted lnvestigetions for the member sgencles

became known as CIOS Investigators. It was an instrument whereby the 8 Britirh

and 8 U.3. fgencies could pool thelr target intelligence, investigate tarpets

on o combined basig and reuvort thelr discoverieg to the CICE Eecrstarist,
Ali technlenl informetion or intelligencs of vital intersst to Dritish and
7y3. militery, industry and science was clspsified into target categories or - |

itenz. The original Black List contained 30 sueh Items but, in the Sorirg of

L1345, when the Bleck List was merged with the Grey List there were s total of

33, For inetance, Item 1 wug Reder, Item 2 - Artillery and Peapons, Item 18 -

Armorsd Filghting Vehicles, Itew 21 - Metellurgy, Item 24 -~ Mediesl, Item 30 - a

Fuels and Lubricrnts and Item 33 - Utilities, {,

A Blrek Ldvt wag prepared for sach ltem., It confeined ap wmuch informetion [

az could be sroeured on the exsot leewtlon of a tarpet, the physilesl condition

of the taryet, the btyne of information sxpeoted st the torset, togather with the

noames and homs addresses of key Uerman personnel. It also contained inforaction

tn indlents the orlority stischad to esch terget by CINS; i.e. the CIOR Murkdng:
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Party. In generenl, Hlnok List informetion wan origl nﬂlﬁy apnmiﬁerqd B thet
intelligence whioh was of high operstional pricrity and which wewld sosist £ha}

Allise in defesting Gerssny end Jopan. i

Farly Problems of the Resenrch , i
and Development Brzuoh S

B
T

Targots were investigaled by teans, compossd of Pritish, Cenadisn and J;ﬁw
inveatlgators, as qulckly ss those targets fell intc Allied pomsesslon. The =

highest priority targets were congidered so important and valusble that the ;
: }

 milit&ry leagders were ordered to make these tergets their gpwelsl objsctives &nﬁ

Lo guard then until CIOS tesme had completed their *nvaatigutionﬂ. On the mt&?r

hand, the allitery leaders had o war to win. They couldn'd affar& to lﬁm‘e /

.
\

enough troops back to guerd a target longer then a few duys, and since all’ ]

availnble transporbetion fucilities were needed, thay couldn't permit extra. trips
taking investigators to and from tergets. Ye were told that if we didn't have oué
. B
investigstors in London or in Paris, ready to go to the tarpet on 24 hours aﬁvanéez
noties, they woulda't get there, ¥ ‘ L
e had to chooBs between tauiﬁg woy industrisl mnd gciontific peryonnel from :\
thelr lmportant Jjobs here and take the chance of tha;r not getiing to the tarpgets ;'%
until efter the targets hsd been investigsted by otherg., It was less comglicated" 1= t
for the 2ritish then for us, becsuse their sneciallists were quickly avalleble ot
nomne or ot their jobs.

In retrospach 1t seems slaple, bat in Lhw Full =nd early Winter of 1944
3 ] ]

w2 thought we hed spoma mivhty difficult probleme trving bte -nticlos be sopsers

tw puch guastions ast

25




e W&il Géﬁm;ny collapes gaddenly or
from torn o town? |

b,y If we ndvance slowly, what parts of Germsny will fall first?

"¢, How mueh of EBustern Germeny will we have an opportunity to
invertipgate, which; of ecourse, depended upon Russis?

_éé Ehould we prepare to iBVastigata‘targatﬂ in the Berlin sres?

If co, should we gend in commsndoe and fly in investisstors

ghartly theresfier?

e knew comsthing of the plens and atr&@agy of tha Allied High Command,

but ne one knew those of Hitler, who, of course, could not be disregerded.

In sarly October 1944, it appesred that s sudden German collepse was a.goo&
possibility and thet the total number of technical investigetors nveilsbls
from both Britein and 0.3, wes gufflelent to investipats only » liwited number
of the highest prierity targets. Accordingly, the first Black List contelinsd
only those tarpets whers tecihniesl intellipgence of direct or indirect wilitory
value was expected. Dy late Cotober 1944, it became appsrent that an inwinent
sudden collapss of Germany was highly improbuble. The Black List wes then re-

viged and expsnded, and plans were lald for investipgating targets ass they fall

inte Allied hinnde from street to street and town to town, Aloo rt this time,
# Grevy List wae prepsred., From the outset, CIO8 recognized thst ameny techrlicoal
intelligence turpete had been excluded from the Rlaek List sven thouch they

<

might ommtein intelligence of wital interest to British snd 4.3, industry snd

pesesreh agteiblivhrents. it therefors entebliched the Grey Llst »hich contsined
tarpets, not of saffielent militery urgency to justify inclusion in the Bluck /

List, but vhich focused on industrial techniaues and sethoda.
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¥hen the Crmous “B@iﬁi;‘éf Qha ?ﬁiggg”eéés, 14 pppenred st firet that L
wo sighat have to dnvestlgsbe many tergete sall aver apein. However, 114 wmag _
qulte generally believed that this was Gerusny's last deep breath snd thet o
rapld 4llled bresk~through on e broad front was mgein & good probebility. The
@xperi&nas gained from investigations of tarpets in Feranew, Balgium, Holland
and Luxembourg showed that, although our Black List intelligence was substan-
tially correet, ﬁany targets had moved from their originel loentione or vers
not conducting thelr expected activity., This meant that combnt troops wers,
in muny onrpes, gurrding targeﬁe of negative intelligence walus and that highly
trajned specialiste wera sent long dlstances to targste which they were not

qualified to inveptigate.

Caft Opsrations

To mest thess changsd condliticons, the existing CI0S nlan of operstions wap
drastioally revised, The Blusck and the Grey Lisots were merged into one Terget
List and the plan for Consollidated Advance Fleld Teanms (CAPT) wam formulsted.
CAFT provided that s limited numbar of quelifiled spécialist& would move forward
with the advaneing srmy sovarheads, As a terget wup gelsed, these specislists,
oslled CAFT spssspors, gqulokly appralsed it and advised the combat commenders
whether or not it w#ag of sufficlent fmportance Lo merit gusrding h»y trecos.
Reopris covering aach tarpet assezanent wers sent fo the Rery to CAFT lenders
at aueh aray Group, snd by thom Shroush allitery chennels to the CICH Secretariat

in London. Targets which serdted further detailed invectizatlon were then ex-

ploited by specially gqualified Investlgators.
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favesbigetiong in Gersen Oeousnied
Gonntrien

The early lovestlgetions of targets in the Germen aceunied aountrien,

a3t o
88 ?rﬁnc&,.ﬁglgium, Hollsnd sod Luzembourg revealed that the Geraane Bed nob en-
trusted their most valuable developnents and procegses to thess people, und thet R
wes would not start to recelve really valusble technical fntelligence until
tﬁrgaia an Germsn soll wera ¢pmtgrad. Thosa aarly targets 4id, howsver, srovide
meny valusble leads in Gersuny sroper,

A total of 3377 t&fgwta were apsessed by CAFT,

A totnl of approximstely 800 fisld tesm reporis were prepurad by CI08

technlend investigetors,

BI08 snd FIaT

€105 dissclved on 13 July 1945, but techinicsal invaﬁtigationa hied not yét
hean entirely complsted. In order to complats the job similsy organizations
werae formed Indspendently by both the British and the U.E, The British cﬁangad
the word "Combinsd® Loffritish® and eallied thelreBIOS. The M8, orpenizatien :
wns calied FIAT, which mesns "Fleld Inforsmtion Agency, Techniesl®, Even ﬁ
tiinugh the eombinsd Sritish - .5, oggnaimaticn, digsolvad, there was g strong |
desire on e part of both countries Lo coﬁtinu@ the closae cooperation which had
wxivcted. BIOS investigations were nande in the U,.5. zone and FIAT in the British

sonz.  Therefore, In addition to GING reporte, there are FIAT reports which

cover teonnieel investigaticns of Germaﬂgﬁgggpagquént to mid-July 1945,

Ordnenca Oivilinn Invartics bars

Although CLOZ Inwastigntions were made under eontrel of the Bilditary

pathorities and in cowhbat mones, hundreds of Vritich snd Ameriecsn vcelonticte she

Srrtledpnted anne from clvil MATe. Industry sng oselanes sve thore cdwilicn
bl
=B




investigators a debt of gretitude. Heny investigelions weps sade under Beitle
cmnditiougf In gome canes, the largets under invenbigstion were batwesn the |

enemy end our small artillery. In other csces, the largets wers used as forward

observation posts snd aa billets for front line troops. Throughout all the
investigations in Jersany there wes danger of sniping, mines, and booby traps.

Fortunately, of the several hundred investigetors involved, only twe lost thelr

lives, one n U8, Ceptain and the other his jeep driver, a U.3. Sergeant.

In an affort to obtein the hest qualifled persomnel for CICE investigsmtions,

the Ordnance Depariment tried to obtain the gervicss of cilvilian employees of

private concerns which had bsen angeged in the production or devalopment of

Ordnance Hateriel. Natlonally recopnized agzoclieations and orgsnizstions essisted

3 ‘ the Ordnance Department in selecting these ischnicisns by providing recommoendp-
tions of indlviduals who were congidered best gualified for the job and who ware,

at the sase btime, avallable for sn oversess asulpgnaent. Automobtive axperts

wara obtsined throush the SAE Ver Engineering Bosrd, metsllurgists through the

smerican Iron and Steel [natitute, explosives expesritz through the Associstion

of Zxplosives Hanufecturers and Opticel Glsss Speeialiets through the National

g Baresu of Stenderds.

<.

Grievunces of Civilian Technical Investigators

One- compleint, common to precticnlly every Ordnsance civilisn investigetor,
was the feet thet they were exposed to ag xuch denger from mines, boohy traps
and snloing as wers offlcers, but silll they were not seranltied esual nrotection;

i.e, of carrying firearss. Hiner grievancaslwern rhat they considered nubnrrasging,

ruch things ass
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Hot bwing permsitied to gat reﬁmﬁ oﬁ biila&s ey ua“»@aal
bagis with officers. Hany of the investigrtors were aiunlmtﬂé.
Colonsls, but in London, Parie end in Gernony, the Army plamcsd
them lower than 2nd Lisutenante as regards billets. In other
words, the Army took care of the Army flrst, civilisng second.
Irregulsrities or non-uniformity of rsgulatians in Washington,
London, Parig and Germany ns regerds uniforms for clvilinns,
espeainlly shoulder pétch@a and insignia on thelir hatis. ﬁmﬁy
investigatora were told by M.P.s to remove the braid from the
sdge of their oversess hats, in faet, saveral were forced to do
so hefore they could get into the Army mess in London., In Paris,
they were told to publ the braid dack on their hats., Some in~
veptigatora were btold they should remove the U.8. gold letisrs
from thsir oversess hats, others wsre tnld the reverse, #W.7.a8
stopped meny & clvilian investigator for not having any or the
proper shoulder pateh Andiesting that he was a techniesl irves-
tigator for the Army.

CINS investipator tesms were composad of hoth Hritish and U0

investigrtors. Tha runiking officer of the group wan genevelly

mrde the temm Ceptain or Leader. Aw such, heé had considerxble ,

autharity end responsibility over the tena, Since the Eritth

e ok SR VR I

gave thelr oivillen investlgntors temporsry cemsiscions in the

rariouns Servicss, theolr men wers gener lly weds tesn lenders,
Their temporary commisclions were gener-lly Lt Celornol or full

Colonels, which umeant that they ranked 9% of the Ordnanes

eroulo roeray (AULD) dnvesstipetors snd 1007 of our quanleniliver
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elviliasn investigutors of sgelsilated reank. This was & hitber
pPALL to itunke sometinss, espealslly by U.S5. Army officers, wha
genernlly resented being told to do thinps by a non-nilitary

Britishery especirlly in .5, 12th end 21et Aramy Group Aresas,

using Y,8. billets, mess and treneporiation facilities.

d. A few Ordnance investigators arrived in London with the aistaken
Impression that their assimilated »enk entitled them to nll
privilepes peocullar to that full army runk. Ag indiested abovs,
they were entitled tn equal privilege ag regerds blllsts, nmess,
transoortation, medicsl and dental sttention, officers' clubs,
Pont Bxchunge (PX) snd quesrtersaster (M) storen. They wers,
however, not entitled to give ~or recelve selutes, to muil lethers
free of charge, to send z1fts heme free of duty or to receive the

Jquor rs«tions on the Continent.

s

Srganization of Resecreh and Revelooment Branch

The asoignment of the original personnel in the Resssreh and Develoument
Braneh ie ghown in the sttached copy of 0ffice Order #3.

Colonel H.H. éorniz resigned as Chief of tne Branch, 1A Dscsiber 1944, 4o
bacome Chief, Technlcal Inteiligence Uranch, A.C. of 8,, G-2, BTodsa. It co-

ordinited and supsrvised the techpicel intelligence sctivities of the ssven

)
Technicel fervices of ETOUSA; l.e., Ordnance, Inginseers, Quartermsstor Corps, :

o i . Y -y ~ T " ‘i
Trangportavion Corns, Signal Goros, dedicel Corns end Chemical ¥erfare, and !

repregonted thelr interests on the CINN and Groy List Peunsl,

Lt Col Corav, then Ueior, carriad on s fcting Chief of the Hronch from

N A S
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ghown in t%he attached eopy of foicm Urder No. 3 (Chenge Ho. 2).  Golonsl/talnn
bocwme Chief of the Brench B April 1945, with offjces in Paris, Frunce. LT

Col Corey beceowe Deputy Chief of the Branch, in chsrge of the London 0fflce,

This seteup remalnaed untll 10 September 1945 when the London Officewms closed,

All fowestigations hed been comploted, but a backlog of target snd progroes
reports resxaired to be edited and tvped., The Reporte Unit then moved to the

Paris Uffics 10 September 1045 where their work was cmmplefud by late Oetober 1945,

411 personnel, exceot the translators, of the Besearch and Development Rranch
wera on T.D. from the Office, Chief of Ordnanse. The T.D. wae generslly for
90 dgys, which was renewed 1ﬁ-th§se cases where longer duty wes required. Becsuse
of %huis relativaly short period of duty in the ETQ and becsuse all investipgstors,
sfter Yareh 1945, were continually traveling between London, Parie and Gerusny,
it 1¢ net possible to show an organization ehart which sppliee o more then twe
dsye. Thae stteched Urganization Chert, dated 28 June 1945, shows the organiza-
tisn when 1t was at 1ts peak.

The uituched Urganlzetion Chsrt, dated 15 Aupuet 1945, shows the sgsipnment
af pﬁrﬂﬂnﬂﬁi of the Regearch and Intelligence Branch. It combired the personnel
of the Hagamrch and Developmsnt Branch with those of the Technicnl Intellipencs
Sranch (formerly under Uol Toftoy) under Uol Quinn, ne Chief, with Lt Col Joha A.
Keck and.Lt ol C.H. Corer as Deputy Chief's,

The Reaenrch snd Intelligenca Branch was orgenized approximetely 4 July 45.
Colonel Quinn departed the %70 the luttsr onrt of fugust 1945 heving becone
Chiaf of ths Technicel Division, %70, & lew dave oreviously. Lt Col ¥ronklin

Kemble, Jr. then bscame Chief of the Hesesrch and Intellipgernce Br.onch se well

St
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of ths Technical Division. The abole EI0 Ordosnce argenisetion dfsintsgrs ted
rapldly ther?&ft@r, the toshnleal Invsetizabtlon work hed been complated end

avoryone wanted to got home. Both Gerssny and Japan had been defeated.

Other Technical Intelligence Gathering Agencles

In april 1945, there weare a totsl of 19 different Britlsh-U.8. egencies
getherineg intelligence on Germany. ALL 19 hsd provided the verlous Armies

with the nemes and locstions of targets in Garmpny which they =ented to inveg.

tipate., Mozt of thewe 19 spencles weras peeking cperationsl and counter-inteili-

gence informations Of these 19, four wsere promlnently Xnown in ths scientifie
and induatrianl inteélligence gathering field;y i,e., CIOH, ALEOE, USERR, ﬁnﬂ ATRY

A, ALEOE wes an entively American orguniszation, spensored by G-2,
Har Depsrtment to gmther tschmricel inteiligerons, much the came
865 thut gathered by CICS. It wap & relatively emall orgsnizeticn.
The letlers ALSQS, as far ss T can deternlne, are not the abbraviation
for any ¥nylleh words, they are (reek, actﬁally and otherwisse.

b, USBBS stonds lor Jalted Jtatea ﬁtr&tegiclﬂombing Survey. it wag
sateblished by tha President, Osaretary of Var end Chief of Steff,
1.3, Aramy to study the effects of strateglc bombiné upon the
eapreity snd will of Gerasny to make war, ng well ss the dirsct
srd indlraet conseguencas of attacke on epeelile industries,

¢, BHEAY stands For Oeitien Zombing Reserrch Risslon., It wes sn on-
tiraly Uritisn organization esteblished for assentially the sane

[ S g

rossons ag apply to fhe counterpsrt J.0. orgeniisticn, UEERD,
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Cogperatisn with tha Hpeitiasy

ine Pritish ¥inlatries ond Dapsrtuonts had eompiled a vast amount of
informetion and intelligencs on German regsarch, developmendt snd industrial
personnel, activily and loextious. They had worked for years on 1t snd
had it feadily aveilable 1n usable form.

- ®hen we of the nucleus organization of the Resesreh and Development Sranch
first arrived in Lendon, we had to start from serateh obtaining es nuch infor-
mation a8 poseidble on the targets which wers then in the Black List., e had
taken absolutely no such informction with us from the States and, 1f 1t hed
been avallables hera, we never knew it.  We knew thet the British had it but
the job was to ferret oul the proper Minlastry se well as the orovsr individunle,
?heﬁevar any one of our group learned a new gourcs, it waz speedily broadoast
to othars in the Branch, end before meny weeks, all of us becsme quite fanilisr
with the British Governaent set-up. Contacts with the Britich ns tesm
arganizers, as‘taam membsrs and ag Yorwing Party members slse afforded velunbla
gontacts and lends.

The following Britich Ministries sndDepartnents provided the Bronmeh mueh
valusble intelligenes on Germsn targets:
Eeonomic Advisor: Brerch (5an}
Hindntry of Feonomie "arfare (M)

Lensdowne Houre, London

M. 1,-10 and H.1.-19
The #ar 0ffice, Yhitshall, London

adr Depeartusnt Intellizence, Sub-festics K (A.T.1.E.)
ashley Gardeng, London

Departoent of Mank Daclgn (B.T.0L)
Admiralty, Chobham, Englond

Sotentliie lleparret Taportnent {5,7.0.)
Frrum Souse, Lotesster VSounrs, London
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#inister of pdreraft Praduction {(B.h.7.)
Thawmes iHouse, Hillbank, London

'Wa_learnmd &t firat thet the Britlesn would give us anything we asked
for, Wt they were slow In volunteering informstion. Leter, hewevor, sfter
we becsue more fully acauainted, they becime most cooperativa, in fact nore
cooperative than cne U8, ngency %o snother,

It 41¢ the sriter's opinion that the combined British-U.S5. investigation
of Germeny resulted in benefiﬁs to each country which cmﬁld not have baen
obtained geparately. They wers awpeéially helpful throughout the firot few
ponths of our combined relations in providing oreliminary intelligence om
Gernany. Iney provided a greater number of investigntors thsn we did, which
was noturnl becuuse of their closeness to the tarpstr. Thelr facilities
for immediste exeninstion of meteriel was helpful éc ug ae well sa tn then.
They gave us sseistance, =t varlous tlmes, by providing tranclations,
photostatyg, vhotographs and typing help, They heve a huge documeont 2stablish-
ment at Fort Holstesd, snd e amallﬁr‘ane a2t the Tepartment of Tenk Deolegn,
the bonafite of which ure beling made svanilable to ag through recelpt of
reguler accesaion lists showing the German documents located there. Thor
docunents ere evalleble 4o us upon re vest, 4 believe.trﬁnﬁlated. Another
point is thet the DBritleh industrislists continuved to inveetisete Garumeny
loup =fter we stoposd, «nd thair regortg ere bdeing made avaelleble to ue

throuin BI0S (Sritish Lotellipence Objectives Agency) vin Colonsl Zesd,

our Assietrnt dilitary Attache in London.

LD 2l
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The Urdnanse Leoertwan

iovestigators who, had they been othurwise, sight not heve bBesn s walcome

in Londdén or the recipient of so ganeroue coopoprsition, The Ordnence Depsrt-

nent anvlded £ larga percentage of the transrsoriation and trucking facilities |

far CI0H amotivities,

It is true thut thers wers o few isolsted hested discigsions betwaen tha

British and U.8. invectigstors over miner issues, but thet {s expected, sven
in familiee. The overall results, howaver, were excesdingly gratifviuvg to
both sides when, for the firsgt time eince we wesgtabliebsd our Independence in
1776, it wem demensztrsted that a large grouo of technicisns from both

countriss could work and live together so hrrmeniously.

Qiacallaneoﬁw Obearvrtlons

1% was lesrned that the best way to obtuin all the detell informetion of
the projsets on wnilch Gerasn engincers and sclentlsts were worikdne was to huve
them prepare a written report on esch groject. Thie, they wers generslly
willing to deo. 1f they ouid they needed two duys we would order them to
have i1t resdy to nick up in one day. Most zelentlets are proud of their
seconplishwants and are amxlous to advertise their successes, wven to their
conquerors, if their name gppears ap the euthor of thelr report.

In Berlin, we were told hy sevsrsl top-notch sclentiate znd indup-
triclists that -the Ruselans pald the Germen sclentists so much ser negs for
thelr repurfa. These s:ue peoole in Berlin told ua thet the Fussisns hed
made zev Germen seisobists such stirschive offers to o 4o Musela to con-
tinue thelr research projecte thet they couldn't affors to refuce, Tha

of fars mere, s hich selary, eood Leborstory Trellltles and tre apivilers

S,
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of taking ﬁﬁ&iﬂ fenilisey with them. Do R
the hesd solentist in Germeny éﬁ'mﬁule;:hgﬁyéiés and the eyeletron., His
equipment and all roports of‘hia work aemomg&aia&'him. prof. Bitel, whom
we Interrogated, an internsbionelly ¥nown cermmics specialist, wad Lagving
for Russis shortly thereafter. He wss takiag his complets, huge Librery
se woll @s his fanily. He enid that he would have preferred to work for
the British or the H.8,, but his work was hig life and it made little
differenca whers he did 1.

I heve given considerable thought to the gquastlion of now our techni-
anl investigations of Germany could have bsen improved. A1l in a1, I
fael thut the Job war vary wel} done under the condltions, and that few
{nprovenents could be made. Any system, of necessity, hes to be pufficiently
flexible Lo cover numerous popsible atrotegles of the Armed Porces and
gurorises of the enemy. |

Mhere were sany complelnts of dupliention of effort, guch 26 one pPAre
tioular terget having been investipgated by as many ae 30 different investi~
grbtor tenms. Celn cnalysis dlotates that this may not hove been 8o Ui~
rongonable. & doubb that e fewer pumber of tesms could do a satisfaetory
Job of invasticating a lerge corperation, such ag U.8. Steel, Genersl Yotors,
or a large luboratory, such asg Bell Telephcne Leboratories,

Tere have been gomplaints thet the Pritish end the Y., ipvestigstors
gheuld not have been combined into 1nvestigntor teams. Y sarsonzl fzeling

is thet the L, wained al lmast ne much as they feve By thig coopsratlion
3 o -

and thet our close apsceivtion in CIOE netivitiss has astnblichad the fﬁCEﬁD{ZJZMM

a country's sclentiste are 1bs best anbLeoondora.
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nroblems I% was e probles ¥orsughout the wﬁnlg inventlegntion of ﬁaxéany.
EV*VYOﬁﬂJ?ﬁQW 14 waa not handlied praoperly but no one appaarsd to know the
ANEWOD , '?or exeuple, suppose the first tean at 8 target w&ﬂ.intefaéiéé iﬁ.
chenionls. Gince most investigators couldn't read German, that tesn, to

be certsln of getting all the informstion possible, would evecuste srac~
tically all the documentz at thet targst to seme location in London. In

the group would be waluable documents on plastiecs, rubber, metsllurgy snd
fuels, The rasult was that the inform- tion on subjects, other than chemicals,
would probebly not reach the proper technielsns for snalysis and apnrelsal
until long afier the wor wes over and sll gualified sneelolists wers
sontiered back into civilisn activities, Also, when that particuler térget

v’ '
A4 vipited later by plastics, rubber or metsllurgicel gpecialists they eouldn't

do & sebdefectory job beecamuse the sclentints they 1nterrogatedrenuira thelr
documents and records for references, Divores s sclentict frow hie revorts
rnd records and you reduce hiz value at leanst 50%,

This oroblem could be dgolved by leaving all documents apd records at

g
|

the estsblishment, under gusrd, unitil thei psriiculsr fsrpet had been cow-
nletely investigated by 21l concerned. Instsad of evecusting tens of velue-
less dpcuments out of s conguered ¢ountry, lesve them at the largetr until
thay csn be sorted and clagsified into subjsectn. Then, qunlified techniclans
should choowe which few documents ere of sufficlent velue to justify ewvscus-

tion and trenelation. In the meantlue, =ll decuments are availebls on the

e e e A e i

gpot for the oreparation of revorts by the geientiots concerred end for

parusal by -LL lnvestiootors whn vieglt the terost.
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interest to;juahify tranglating.

iz history would not be eom@letm without reference to the fact that

the Ordaence ainsion wes dirvected gpecifically by the Resesrch and Devalap-

ment Service, 0fflce, Chief of Ordosnce, under the leadership of Major Genersl

3.%. Barnes nnd Colonel 4, B, Ritohie.

G. He Corey

27 February 1946 Lt Col, Ord Uept
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officers and eng 8 responsible for the daﬁigﬁ and_prdduetion‘of .8, ordnsnos
neteriel mus t assume a 1urge portion of the total effort necessary for victory.
This mechanlization has necessitated an enlargement of the traditional military

ared

coneept of "intelligence", Combat, tacticalkftrategic intelligence are still of
great importancq, but a new fiald of intalligence of equal valuaug§ the other
field hae been added - bechnical intzlligsence.

In order to design and produce weapons superior to thiase of the enemy, these
foicers end angineers must know what the enemy has done in the production of his

own weapons, what he is now doing wnd what he piens to do. As Ordnance Inteiligence

officers, you are a very important cog in the machinery which has been set up to

supply information on enemy ordnance to those responsible for the design of U.S.

ordnance. j
e
It is now my urpose bo explsin to you the machinerf of ordnance technical (s
oA TS Mt st O ™
Lot cf i
i f

intslligence. Bacuuse information onaemy ordnince is primerily irbendad fPors w8

design of U.S. ordnznce, the organizatiop comes within the Besenrch & Develon-
W QL;;E“ W

~ant Berviee under the lssdershis of Genersd farnce. the weeticulor oflice

charged with the operation is bthe Tschnicul inc:llireper Sroneh in the isseareh

~1n
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The Foreign Materiel Branoh advises ihs ?echningl Intelligence Branen of
the arrvival of the ltem. Thersupon, the Technicel Int-lligonce Branch coptacts
tho aﬁp;opriata Developmanﬁ Vivisions in the O0ffice, Chiel of Ordnunce snd
orensres a complate correlsted directive for ths test and examination of
thut item. This coordinstion is important. &s mehy as three or four Divisions
may be interested in one iltzm of enemy ordnance and it ieg ilmportent that as
much information as possgible be obtained from the r%latively limited smounts
of enemy materiel availuble ix this country.

A firing program carried out sccording to such a dlrective will sive
complete infl rmationhconcerning the item. I ths iten should be an antitenk
gun for example, the weizht of the olece in firing position and in frovaling

position will be obteined, the muzzle veloedty, bellistic limite of the

nrojectiles fired, hoo records, noximun - minimum s2levntion znd truverses,

ot am
LBa%
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royspRe «te. LY extra gun tubse ~re svellsble, they o]

arssnal for metsllurgicsl exsainatbtion. The arsensl aleso conducts metallursi-




asrhy tanks are svallable, thelr wolnorsapilinsy o L H,
hig has been done with resgect to the Germnn Mk, £I5, IV and VI tanks. It
P is now being done against the German Xk V or "Panther' tonk.

Small arms ammunition and cartridge cazes for all calibers ars sent to
Frankford Argenal., aAmmunition is sent to Picatinny Arsenal where chemieal

analysés are mede of the explosive, primer asnd detonntor, ete. Complate

working drawings are also nade of the complate round and purticularly of the

J"F b ;' B X ;. Qr\ / (} ~ 3,:;"’"" -
@/ ﬁ;\.\ﬂ“@;‘f %:)Wj{w% . . ; L‘m',’f&f‘t"‘* / ) /: A, D bfsé"é;\i
| ﬁ» |

fuzes.

"vf‘s’ L

S

Many metallurgical examinations of samples f m enemy equioment are con~)
ducted by Battelle Memorial Institute working under the auspices of the War
Metaliurgy Committae ofAthe National Research Council. These examinastions
are particularly concerned with methods of manufscturing and the use of

stence of

(,"

alloys to determine new methods of manufaciure and the possible exil
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nemy resourcas.,

Fire control instruments are sent to Freniclord arsenal.

it the request of the Ordnencs Densrbtmcnt, the Tar ‘noineserine Joard
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otive mgulpment £t whe Foreisn Mrterinl Jranch ond five oolesbes ious
faaturasy oflenemy desien which differ from .5. design and which zppear to be
worthy of carsful emamination and test. The hoard hes made srrongements whereby
these items so selected will be examined by firme manufacturing comparable U.S,
avkbomotive cosponsnts.

Ths gxtent of all this work can best be aoprzcisted by stating tﬁat during

1944 5WO”7 exaninations on enemy squioment have been initiated. Tyedesd

A8nm Fl i A1 and S3mm Pak 43741 and
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f 3.8, ordnance informetion necessary to desism effsctive
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countariensurss, it has dilsclocsd wess esign Pastures which heve beon ndovted

in d.S. ordnence.  Tyolesl wxamples sredthe seeling dize in Lhe trresr cnvity

of Tepuen 20mm amnunition whica hag been adopnhed lor ure in tity V.o, 20 aund
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axuatly;

thﬁ,UQS,JLEBﬁ“M§Ptar. Meny features of the German rangefinders have been
ambonled in the desien of U.3, rangsfinders,

af'ter Eﬁ@ examination,  the enemy ordnance-materiei is placed in the
Foreign Materiel Museum which 1s opsrated by the Foredlgn Materisl Branch.
This museum is visited by hundreds of oersons sach smonth including trainees
from the Ordnance Replacement Training Center, Camp leade, Fort Belveir, etc.,
and mors important, by officers and engineers encaged in the Development of
J.5. materiel and by engineers from orivete fﬂcilities who are working with
the Ordnance Department. Freguently 1ltems which have been examined sand which
have been pleced in the museum ars withdrawn {rom the musaum and given further

tests when a new development projset is assigned to the Resenrch dnd Tevelon-
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ont Servico.  AS.an.example,..the German 50cm mortar was recently fired to

detarmine the performance charsetoeristics of the fuzes when the ammunition
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Development DlVlblon received a projsct to develop a mortar fuze with deluy
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3o far, 1 hoave not yet w*ntionad a third but very ioaporsont ase nhlceh is

{wnms,

made of the naferiel sent back to this country by the Ints
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tradning wanvels, elrsulars, Bullobing ote. which ero prspsred Lo Senih
U5, combab troops in the use of captured squipment. Copier of the raports
on all examinations are supplied to G-2 WDGS and to the agencies charged

with the dissemination of such information. The Ordmance Departmesnt is not

charged with the training of combat troops, but it 1s celled upon to edit

technicelly all the publicstions on enemy equipment which are distributed

- LIS ERTT
to the troops.

You will encounter great difgiculties and perhaps considerebls denger
in recovering items of enemy ordnance and in shipping them to the United
States. T hope that in telling vou of the use made of this materiel here
in this ecountry I have impressed upon you the importance of the work you are

sabout to undertake sYou are about to form & very vital part in the over-all

Ordnence nissign.
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[ have alreandy mentioned thzt tests hove been donducted to detsrmine the i

vulnerability of German tanks %o U.S. antitank weapons. Such information, in

‘tion o belng used by the designers of U.S5. ordnance materiel, ig very

%,
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Poropmated by
CULOREL J. H, PRI
&bt the
ANNUAL MEETING OF TH. Z0CIETY OF AUTOLOTIVS SNGINEFRS
DETHOIT, £ICHIG:H
10 JANGARY 1945

M. CHAIRMAN, MEMDERS OF THE SOCIETY OF AUTOLOTIVE INGINEERS, LADILE AKD
GERTLEMEN:

A nation's sbility to wage war can be messured by its capacity
to produce and fabricste metals. History tells us that the Assyriean Army
was.bha first to be fully ecuipred with iron wespons {about 702 B.C.) and
their suvericer arms made them invineible in conquering Bsbylon and Egypt.
Caesar found the uncivilized tribes of Briton using iron bars for currvency,
while raiding Norsemen prized iron cocking pots far mors thin gold or jewels.
In a broad sense, the value of iron and steel has not chonged greatly, and
it is because of this nation's great copacity to vroduce and febricate

trevendous cuantities of essential mebols that there could be no doubt

sbout the outcome of the war. The wide range of metsls and mebzllurgy
that enters into automobive meteriel offers an excdlent opzortunity to
expand our knowledse of Lhé enemny through.a metallursicel study of thelr )
vehicles,
At the cvubsst of the wer, the Jrdnsnce Departmont recesnized @

the imvortance of being familisr with enemy materiel. Technical Inteliigence
fleld temns wer: or o nlooe, ng wssined o our wrmeles te acco.any bhem o0
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the tirst ceo wile  ven 7 n sbbtiek. L Toreign laberiel Sraneh v esbogsoeied




ta rﬂﬁ@&?&, @?ﬁuf tumt,“and awr&agﬁ tﬁiu &&@&ur@ﬁ mﬁﬁ%ﬁﬁ&m‘fﬂ? sgisiee

studias* Tha whole ia superviaad and eaordina&ad by'tha ?echniﬂaixin%&lligﬂnQQ
Branah, Research and Materials Division. Over lAOO dirferent typem mt enenty
weapwna, ammunition and sutomotive vehielea have been received and exmmined.'

Germﬁny has been actively engaged in technical intelligence work

since the beginning of the war, but the Japanese have been shortsighted ih o

this reapect.

(rerman weupons gre good and are being constantly lmproved,
indicative of the generally accepted opinion of German ingenuity and
engineering ébility. In general, they represent good engineering and
design principles. On the other hand, Japan has been accumulating stoc& .
piles of finished war materiel for the past ten or fifteen ysars. Huch of
this equipnent was m%de in foreign countries; notably Germany, while tha£
made in Japan was normally produced according to standards ana designs which
were acceptable at the time of their construction. The Japanese have nét
demonstrated automotive and metallurgical engineering ability and ingenuity
beyond that which would be commonly expected of thems A review of the enemy.
availaﬁility'and supply situation, in regexd to the prineipal engineering =
materials, will assist in evaluasting thelr existing metallurgical practices,
and poseibly in foreseeing future changes.

Of all materials, steel is perhaps most essential and used in
the gragtest volume. The German steel industry is second only to that
of the United Stales, with an annual capacity of nearly thirty million ingot
tons, At the height of her military successes there was a potential capacity,
including that of oeccupied countries, of over fifty .dilion tons, bub it is

unlikely that thot tonnsge was ever reached, Since thet &1 e, the production
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require some adjust@ents in her steel making practices, although sgain i

may be expected that large stockpiles have been created.

Copper is the most critical metal to the Germen war economy. '

'rhia is emphasized by the eonfisecstion of slectrical Jines, church balls,

statues, wtensils, bollers and pines throughout Germeny and ocenpined nati.ons

and the extemsive substitution that hasz been practiced. NMsgnesium is _ajg,i‘iabl&'

in sbundand quantities and there is sufficient refining capneity for alumipum

o provide 200,000 tons sbove recuirements. 'This excess ¢an be subetituted

~ for eopper and other setals of less favorable availability.

B evaluste Lhe Germmmaterdal situastion, consideration must be

g

given %o the stockpilos of basic materials and scrap which were confiscsted

E fros occupled countries. Also, large guantities of tanks, guns and other

i
H

materiel were eaptured and, while a few of such items were accepted and used,

M such as the Czech 32 tank chassis snd the Polish 7.92 mm gun, this captured

materiel served prinecipally as Juportend mines for ferrous and non-ferrous e

.o

maverials, The prewar materiel of most countries was made withoul substitutlon

! or zmeterisl restrictlons, and Lthe use of nickel up to 5%, molybdenumn uy Lo . 52,

i‘ mod chromium in juantities as high az 2%, wers used in prewer armeor and gun Tubd:
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'”in r&w m&teriaﬁa and by various means has o t%r circumvented this disadvantage.

piles are conbinuously being depleteda
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fﬁﬁermam aaivaga arg&uimatian.wigidlyhanraree& aﬁgwmgaﬁiwn anﬁ %ha uﬁilizaﬁ

of ﬁha matarials ha tha fullest exbamt*
~There gan be ne doubt that Germany fully recognized h@r shortucamings

o,

fﬂhrdmium$ ailican and mangaaasa wers her‘maﬁt avuilable farra~allqying alament&

so eanaiderabla technicsl work was dotie to develep sulteble stesl chamiatriea‘
The dapenese material sitaation is guite different from that of hha

Garmans;- Although Japan has conguerad territories extreouwely rieh in min@rala

and other basie materizls, she is very vulnerable through shipnin@ hazardse

Ho owever, a stockpiling program was initiated in the early 1930*3 and deficiant

' materials were purchased in grest quantities. OSimultsnsonsly, so industrial

progran wag inaugursted, and mining and manufacturing capacities within'tﬁé
inner zone were developed to the maximu& extent. Ho doubt Japan was aware
that 2 long tern development in the conguered southern areas could not be
accomplished, and she concentrated on obtaining the nuick assets of essential
‘products. Japsnese industrisl strength liee in the North, but they have had
poszession of the southern aress long enough to milk them of supplies. It
would be wnwise to asssume that raw materizl resulrements cannot be met for
considerable tine. It would seem more reasonable to expect inadequate
manufacﬁuring and fabricabting facilities for the production of war wabtsriel.
During 1942, dapan produced approximately eleven miliion ingot tons
of steel, and it is possible ihat this may have been increased 25§ during 1944.
With the excernbion of some alloying elementz, basic materials lor stesl making
ere nvailable. Many of the necess.ry lerro-alleoying elements and non-ferrous

wetula, except sluminum and magnesiwn, will prove extrenely eritical as sbtock-
N
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cargo truck is mlmest an exact cary af the 1939 Cbevrolet, and inaofar

88 practisabla, they bave copled the metallurﬂmc@l practices, as well as
daaign principles, A table of chemistries aﬁd treatuents of some aomponants
of this vehicle are included in the paper, but they are not of suffiecs ent
interest to spend time on this aftemoon. - |

AXnataad, we have sone slides that show some of the mors intarestiﬁg;
data of Gm vehicles,

{SLIDE 4)

“‘This slide shows & portion of tLhe German constructional steel
specificationg. These specifications were translaﬁed from a Germen materials
handbook published at Essen in 1943, whose foreword naively stated ®ALL
translations into enamy_l&ﬁguagea are probibited;“ The first group, DIN 1611=d,
has no chemistry reguirements. There is an error in the caption of Steel B; )
instead of reading "Carbon content not fixed by purchaser,® it should read
"Only carbaﬁ content 1s fixed by purchaser.® There are four prineipal types
of carburizing steels: straight carbon, MN-CR, CR-HO, and CR-¥I. The
nickel compositicns have not besn used in auvtomotive vehleles, aprarently
being reserved for alrcraft and ether very speciuzl needs,

(SLIDE 5)

The next slide shows the mediwm carbon grades of this specificaﬁicﬁ,

and the sae gencral pattern exists. There 1s one wangsanese-gilieon grade,

DIN 164%, WVuS/135, while VHG hes reesonzbly high silicon. In the esriier

T N e
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(SL:DE_S)VI,,__,__

_Thlﬁ slida ahwws the mainshaft snb*aamembly of the Gengn VbIRSW&gan

Thls was the much advertised “Pespla’s Car® which Hitler promisad to place

svary garagem The wain shaft is made from steel comparzble with SAE.AlS?, and

quenched and tempered to Re 49 - 52. The spur gears ars .38 C ahrome~molybdﬂuum

.staul similar to 4140 except low menganese, These gesrs were ¢ase hardened ta

& depth of O08Y, The cose hardnesa was Re 64 and core 49. R
(SLIDE 7)

‘The upper left micrograph shows the structure of the mainshaft.

1t appears to have been quenched out and tempered at a low temperclure.

The right microgreph shows the cors structure of tha smaller spur goar.

Contains martensite with some bainite. The case is the lower figure.
(SLIDE 8)

411 of the lmporteont gevrs in the Volkswagen were case har&ened,
asnd the more highly stressed ones were medium carbon chrome molybdenum
steels, This table sumparizes bthe es: ential geor practlce in the vehicle.
The high cuse snd core hardness velves are notewoerthy =s are some of the
case depths, The cérburizing of medium csrbon steel gears snd development
of nigh case and core hardness values are in keepiug with the thinking of
our automotive metallurgists, but the carbon conteast and the core hardness

~in this vehicle are sowewhat higher. The spline shaft snd driving pinion

and the rodeckion gear are the oniy lov zorbon olloy steesl gears in ithe
group.  Tre blndng gear is made from crcentislly DAE 1045 and hoz o JOLOW

rooare coade fpon ehrome-mnolybdenun

case. Jobo that all bub bwo of th

colond L of bhe sninlyses c*f=ﬁv e vt Gerrain gpoeilications.
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\55 nhile thez mhmﬁwaﬂ

partima hmi & hardazse of B 23 - 27. Tt 43 an exoellent fmrg:i,n;r job,
but the induction herdened areas do ;,eue‘imf».w the radli on the throws.

Alm, some of the radll are mcliswd %o be sharp.

(SLIDE 10}

Thias slide shows the cam sha;f‘b‘af the Volkswagen. It is &
grey iroa casting whose bearing surfaces wers fia.%m hardened. Flane
herdening procucss the fazzy appesranoe at the bottom of the hardened
aress wheress induckion hardening gemerally leaves é, sharp line of
demaroation. The hardened aress had & Hockwell € hardness of 47 ~ 48 and
the wbrusturs was egsentislly of white iron. The shaft was a nomal grey

iron with a Roskwell € of 15 - 22.
{SLIDE 11)

This & & driving pinion and spline shaft submzssenbly, mnd
aof interest frow the design as well as the mebtallurgical point of view
Hollers are used s8 splines. Hade from Gerssn VO ile 129, \‘ih ieh is sixdlsr

o 3AE 4128, these rollers were carburlsed L020% wad have a cuse navdness of
* :

e

Re 62 ~ 65, and o core hardness of he 38, The spline shaft and driving

pinion is low carbon, munganese-chrone-nolybdenun steel, Germen 0 Lo 100,

7
-7




TLIR RO

PG ARTRR

and the core of Ha 26.°

fﬁdtm €he was of hellcol geiru.

(SLIDE 12)

-[fTheae are microvrﬁpha $h0ﬁiﬁ?‘thﬂ atructure of the vesr axle

shaft. _Tha top micr@graph shows thet nf the forged tengue, while the
.betvam shows tha structure of the shaft nra,ar¢ This ahaft is made
from mediom earbon chrome-molybdemus bar steel whivh had been het upset on

one end. The shaft was gradisntly quencﬁ@d, ebtaining a hardness of

REe 28 - 34 on the shaft and 43 - 48 on Lhe Longue. It appears that the

coeling rete wag not rapid enough to?abtain the optimum hardening.

{ SLIDE 13)

& This eross section of the tranerdszion eose 1s one of the
most interesting non~ferrmus parts in the Yolkswagen., It 18 a sond cast
magnesium alloy of rather intricate design, and mmusually free from
porosity and other defeochs. The cashting was given a dichromate trestuent
to inkibilt cerrosion. Thers were several obther negnesivm parts in this

vehicle 1lncluding the ecar shaft timlng gear.

(SLIDE 14)
The Geman 8 ton half track prise mover and personnel carrier,
is one cf the principal prine movers of the Gerran Arny, snd is extrenely

important to mobile warfare. The Germans designate half tracks by their

towing capacity, hence the name of & ton. This vehicle is actually three-
squarter track. There are sany interesting mebtallurpical festures. This

slide shows the gear compositions and wetzllurgical praetices wiich were used
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inahnnce& low curbon stemla'wera uaed,‘ﬂJ'carbon ee;ng ths
case hardness Values conhinus, albhough iny the universal aplina aﬁd

tranami&sion gear~have relmhively high core h&rdness valu&an

In most athar-components‘th& sﬁaml chemiatrlas folloWad thoﬁe fbuné

in thﬁ ﬂblkawagen, but several nickel alloys were used. The main shaft

is made from Krupp snalysis and is believed bhat the alloy content i3
higher.than needed. It has a DI factor of about ¢, which can he met
wlith mﬁch lower alloy, such as Gérman_?ﬂ g 240. 3 is believed that
this case is an excﬁption, and this analysis was used 28 a metier of

expediancy, perbaps o utilize conflscated or diverted steel.

(SLIDE 15)
This slide shows the half track crakshafl. It i wmade from

chrome molybdenum steel to which about 1/2% nickel wap added,

(SLIDE 16)
This shows a macrograph of No. 3 and Ha. 4 tﬁrows. 4 considerable
amount of machine work is indlested by the cutting of the forging flow lines.
The axcellence of the induction hardening of the bearing arsas con be noted.
In this crenishaft the fillets are well formed and in no instenee do the hardened
areas enter into the fillets, The hariness of the throws was He 53 while that

of the shaft proper ranged from 27 - 33.
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”maiybdenum tyne, and is a good illuatrwtlnn of ﬁerman fbrging pr&m&im&»

( lDE 18)
Thna s%}de shaws S m&crograph of bthe teeth af‘tha r3VBrsa
‘ -
slidJng gear, The casg degth wan appraximaﬁely‘.6¢0“ and had a

‘Roekwall ¢ of 61 With the core hardne ss of B 38.

(sx.m 19)

A Geraan vehicle of the heavy duty type which was made a year
or so later than the half track has been metgllurgicdl iy surveyeﬁ*

This slide shows Bo, 3 and 4 ‘throws of the crankshaft of this
vehicle. Xb will be noted that the hardened greas hava not been carried
into the fillets. Thls crankshaft wes made eszentially from SAE 1345 steel,
with small additiens of chrome .14% and vanadium .04%. The crankshafit is

rather large in diameter and operates in roller bearings.

(SLIDE 20) |
The intake valves are node fron redium earbon, low nickel,
high ehrouiun sbeei, aud bhe 1-1/2% chromiun Seems somewhat'high@r than
necessary. The exbaust velves snown here sre .ade by drilling a bar
and not wpsetiting the end. The cavity is fiiled wilh sodiws, through
the hole in the head, which ls laver sesled with 188 welding rod. It

ig made from silchroms tyze of svoud,

s
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“ahart, snd 3t

'f:mainahaft is 030 earbun mawganaap ataﬁl sim¢l&r Zo 5&b 1636 and %hg

' 1uh¢ﬁﬁgear frﬁm.a ,Aa earbon ahrema manganaae stae furging‘J 

,machmning, uhe Lo are welded to fora an 1aﬁwgr%l unlt. Alhhouwh e

?1eﬁa‘pénear&§iﬁn »hrangh the wold joint has not been obtdined it

appﬁars hhah the weld arez has suffi&ient sﬁrengﬁh to maet stress re-
qnirements.
(SLIﬂE "”)
~Fhis S+ia@ shovs a heavy uat" *wan&niasion pEET. It-ia of
intarmvt larzely b&bdﬂua of the bolied tyre of construction and the
large numb@r*of bol*d which have bnau NEEh. |
‘(QMIDE 3}
This slice shows a macrograph of & bransnisslion gear $haft
énd is illustrotive of Garmen ﬁar,ilg pr&étiba.
- (SLIDE 24}
Thig slide shows 5 summary.of‘tha compogition and heat tre&ﬁF
ment of some of the priscipal gear:z in é heavy duty engine and Lransw

‘mission. The carbon cont nt 1s generally that of nerzal carvburizing

guality; fhere hus beun no wolybdenusz type of steels ussd, and high case

hardness valuss ara Lhe gensrsi rule. Thoe timsng czor hos been nitrided.

PR

The starter gear bus o low hardness. The wbsince of zolybdenwn ey
indicate tLbab conservation was resulred since the tise of production of
the Volkswagen and half track. ;

(SLIDE 25)

This is the hardenability curve basec on stondspd Jouiny tests

- 1l -
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1ﬁuoh has baeu urittan of tha fine work dmnm bv Gw&nunca Iﬁtalligenas

repraqantativea 1n ell the Theaters of War., They aevnmpliwheﬂ thaly mission

againat &lﬂ adverpities and as Colonel 8. B. Ritehie, Chief of Research and

Materials Division atated #*They were the Ejes and the Rars of the 0ffice of
the Chief of Qrdnance." | .

These Ordnance men went right up to the front lined, worked with
the zombat troops, advenced with them, and suffered the same herdships sg
the front line soldiers. A

The pignificence of thelr achlevements is indiceated by the wvast
quantity of captured enemy materiel ment back to thiz comtry for examination
and enelyasis. Although the totnl tonnage is not exaétly kaom, we moy emti-
mate that approximately 100,000 tons were raceived in this country. This
meteriel included everything from the smallest plece of captured Fnemy
Ordnance up to the huge 28cm K~5(R) "Anzio Arnie® which fires projectiles
up to 53 miles in range,

Most.of the new types of enemy materiel located=wm?agenerqlly
found in the front lines or so far forwafd that 4t wag impcssibla, sometimes,
for great periocds of time, to recover it for immediate shipment to this
country., Thla occasioned these aspecirlly trained Ordnamce men to examine the
materiel on the mpot, often under fire and to find the latest dats for
trangmission back.

- Information obtained from the great volume of both preliminary and

final reports played an important role in enabling the United States io

maintaln lte advantzage in the fighting toola the Ordnance Department provided

for the Allied forces.
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the mystwry ‘out of the uﬂ&&f wmapqna by explaininw aaé training thu tran a

{n their uqa and mechanimm to actuslly aching LTy bomb aiqposal man, dafuzing

and &etonating dangerously located missiles which some timas ccntainaﬁ new
type fuzes that had never bean geen or heard of befors Including aati-disturbance

type.

= "

The following excerpts taken {ronm Activitias Reports preaaht a,
brief aummarf of the favaluable ﬁ;rk dona by the Qrdnance intelligenca“
repréﬁantatlvas, & great portica of whilch was done in addition to their
assigned miasion.

g&. One report from First Army in Ovember of 1944 states "During
thig period, members of the Unit cooperated with the Ordnance Section in
the obtaining of approximately 50 - 1lO0.5cm le.F.H. 18/40 howitzers., Thia
involved a trip by the Ordoance intelllpence artillery off'lcer to Falainsae
in order f{o gupsrvige cammailizsbtlon and evacuation of these to Communication
Zone in Paris. The Ordnance Intelligence ammunition officer during the same |
period inventorled various enemy ammuanitien dumps for ammmition. The‘gunﬂ and

ammmition are to be used by First Army ualte in order to conserve U.S.

Orcénance equiprent ag much as possible in fortheoning coper=tions.h
b. Coleonel Tolftoy, in reporiing on the nctivity for one period
states that in one 24 hour perlod, our troops had fired gver 10,000 rounds

of German 105mm ammunition which in his opinion may have been greatly

accredited to the "on-the-spott {isld work of the Technical Intelligence teana.

c. In the Pacific, these teams performed varied and wurual tagks
above and bevond thelr neormal respongiblilities and of the original sroupns of

five officers and ten nen sent to the Pacific, 3 offlicers and 4 enlisted nen P
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Toasivad decocsbiong Tor satrtandioag Sorelsg

call of duty.

e faried ower sndE BErRe

ﬁIﬁ.éﬁe.pﬂrticular inﬂtaﬁce, on Luzon, Jap rockets ware.ggiﬁg fipad
at our menifqb the [irst time, The uwnfamilisr scund and flnshes.craated,
rasulta&ki£ én unusual inerease 1in hosplialized mental cases among our
troops. ﬂowavar, after some of the rocket launching sights with equipment
were capbured, the Technical Intelligence oft'lecer with that division trained
a few crews of our men in the use of the esptured rockets and began to fire
them back at the Japs. This actlon and application of first~hand knowledge
of Japanese weapons caused the mental cases of our men to drop appreclably
and the officer was recogniusd by the divieion for his work in belng awarded
the Bronze: Btar.

Apnother officer during the battle of Leyte in the Philippines
compiled range tableg from actual firing of Japanese mortar ammunition in
our own mortars and s & direct result 6f thia work, over 5500 ropnds aof
Japanese mortuar smunitlion were utilized in one week to augnent our own critical
supply.

Msny other true incidents could be sighted with regeards to this

small group of YEyes & Dars of the Ordnaunce Depariment? who started out in

the latter part of 1942 to be our Ordnance field investigzators for acquiring

axact technical information in keeping abreagt of enemy developmenta.
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