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T'no O r d n x ~ c e  Corso beca22.e involved w i t h  the Ger:-ran 

V2's and tile tecilnical p20,7le, who 6,eveGed t h e ? .  thro~~c~h  

. . ' w x  Ordnance Technical  Intelligence Tcans 111 Europe. It 

was the ~ i i s s i o n  02 tllese Ordilance Teclmical  In te l l igence  

Tcaxs to Icecp abreast olr' cxia.:y weapons, study and make 

reports oil captured equip~;l;lent, and to ship specimens to 

the United States  m d  Uni ted  ECingdon. 

T h e  V-2, t L l i c h  is still considered a sc i en t iZ i c  

roilestonc in ram' s technological advance, cscated special 

intercst. 

0r&.L2nce Tec l in ica l  1ntcll iycnc:e xeceivcd a cablc 

rcq~esting smC V-2's Sox teat. f i r i n g  in tile U n i t e d  Stgces 
. . 

but no opra t i ona l  missiles wcre available.  h he Ger? ; :ms  

had j l i ~ e d  theA as 2ast  as tiicy w e r e  checked out +d V-2's 

. caught er;roate to C i r i u g  sites had been destroyed fiezore 

they t.;ere abazndo~~ed) . 
Ordnance Technical Xntalligence discovered a l sxge  

nurnbcr oE V-2 pttrts i n  uncieugxound factory aP= ;?olcCC~ausen 

and suc,gcsteii these pzr t s  bo s!lipped to the Unllted Stater, 



A m y  Ordnance xcquested parts for asseiably 2nd firing 

. O" A l f i "  .. c. V-2's be shipped t o  tiis U. S. 

Co l ane l  J. P. E.Iad.1'1, then  a Major, seiected the parts 

a d  chipped t h a n  t o  t'no Sta tes .  This had to be done quicl;ly 

- 'Gccause the area bras to Docone a p a r t  of tilo Russian ,Zone. 

16 Liber ty  &hiploads (300 Europem carloads) 02 V-2 

parts wexe &posited on the open desert oE the then new 

X i l i t e  Sancis Pscovi~g Grourrd du r ing  the sunuaer of 1345. 

5i1e G e m c a n  m i s s i l e  develo~ment ccntcr w a s  at  Pee!~eimnde, 

lociltocl i n  Cernar'y on tho B n l t i c  Sea. Here Gene ra l  Dort~Liexger 

and Cr. Von I3rzd.n headed up a 3i)CO-mc7.n Gcrixan n:issile osga:-~izw- 

t i o n  which had Gevrlozed t'nc V-2 and w e r e  woxlcing oil sevcsal 

:nore advanced niss iLes. 

Xn t h c  spring 02 1945 Allied &:,&ings an2 the cp~:~roadling 

Russian Eorcea made it censeless f o r  t h e  Von Eraun term to 

renain at Pee~lemuncle. They toolr ozf for  a retreat in the 

H a t z  t iountains of Gavaria wI~ere they iioped to be able to 
. . 

conti~ue k~sinesc, 

Defore tncy Lecme recstablishcd, the U. S. 3rd A r x y  

overran the i r  new area. TilCy know Gcmnny hztd lost tile war 

and decidcd to surrc~dzs to the U. S. A m y . .  



Ar.tty Techilical I~tclligence in terrogated the Geixans 

and becz.~e convincccl that these Ger;r:ane wis i~ed 'to cooperate 

wi& the U. S. and ~-lere tile bona i i d e  devclo~ers of the 

Major Gene ra l  11. 13. ToEs'"Loyr then a Coloael (Ci-1ie.f of 

As~ny Teciinicdl  I n t e l l i gence  i n  Eurcpe) , k ; ~ e t ~  t h a t  the U . S .  

could save a lot of time anti nlocey in its i n f a ~ t  iilissile 

progrim l i Z  we could s t a r t  where the G a ~ n a n s  l e i t  o f f ,  so 

I re  rec~z:cnended tlie t op  3C0 V-2 eqcr t s  be Lrou.gilt t o  tile U. S. 

Shor t ly  tllereaiter csnc vic to ry  in Europe. 1i1 J a n e  

-1945, General  Toitoy was assigned tile re:;pons i 'uf J . i ty ,  under 

t h e  Ch-teZ oz' OzLmnce, 2or d.cvclo2lng Ariay G a i Q ~ c i  :.!issiLca. 

Oxre oi his. i i rs t  actions wns to persana i ly  plead tilt 

case and succeedca in .:3cttii-,g ai>ixovsl to bring L;;D V-2 

scientists to the. U . S . ,  not the 39:;4 requested.  

Gencrah ToZtoy re turned  to Gcr.xnny in J u l y  1945 to 

s e b e c t  thela and r.~alkc nrrangcinents ,':'or their passage to tile 

U n i t e d  States.  

I# T i i i s  pro j ect 3eciil:;e knovtn as Opewat i0 i3  P q c r  C l i p U  

and was class iiicd "Sr:cret8' until the  t eri:~inaLFon of the 

hostilities. 



Cut t ing  the-list frm 300 to LOO was a p a o b l ~ ~ ~ .  

Experienced technical people only were selected kith a 

view to the eventual establiskenl of a'fully integrated 
. . 

team 6 2 .  top scientists and e;~gine.ero in each of the . Cields 

.recpaired for the developr~mt 02 a. con~plcx guided missile 

SySten,  Since i.3G could not incet the rccpif cnent, General 

Toftoy sclectod 127 02 the bona f i d e  experts -,the creative . 

scientists and engineers - as the o r i g h a l  tearn for 
, , 

er.lplo7p.ent: by tiia 'krmy in the, U. S. 

A t  tha t  , tiri~e -sy w e r e  the ivlOxid' s only experienced 

supersonic ballistic rnissile team. 

The iirst of the scientists arr ived in Se2teinBer OX 

' . 1945 - eight, including Von Braun. Tiley were brought to 

Abixdecn Proving Grourrd whsxe they worked w i t h  t he  so r t i ng  

ar~d translatio:~. oE a mass of ca?tuxcid domitents which our 

Technical Intelligence t e a m  had collected. Von Braun 

was taken to Ft, B l i s s  where we set  up a. RStD sab-of f l c 3  

, in charge OF Maj,or B s . ~ i l l ,  with housing, labozatoxy and 

shop space for the G ~ ~ i c i n a l  group, 

By the close oi 1 45 the majority of the grow had 
. . 

reached Ft. B l i s s .  



The; firfst 12iss;ioa wisla to assist An the f i r i n g  oE r 
V-2% st Wxi-(lra Sands Proving Ground, l rr i t ial ly this %$as 

a sizable effclrt which diminished as U, S .  gi~sxsonnel. were 

t ra ined,  By t he  end oE Yrac progriln approx$jaatofyy 87 V-2'8 

were Eired gar  vaxiaus puqases, . 

fn coaperatian tri.%;"kt BELL, Dr, Scb.~id.t= and others 

pergeetad tracking methods and s e t  tip the data reduction 

cP%Xfs at 8ew ~ ~ I ~ x I c o  A&d+1. 

Tkay were A=t8e avaf2abla lo the Navy 2nd. the A i x  E'oreo 

~md to. tl~air* co~nkractors, as tqeLS, as ta our Am.q cont rac l~rs ,  

gal: in%errogation, They gave advice freely and by 'it.iarning 

- 02 ppitfakks ad engineexb~g diLZicul-t ies :~'ilfch tiley na3 

encountered were able .I=Q save oQr contractors tin@ and 

ni lb ions  of kalfars 02 research eefart. 

Thc Gem:ar,s har: d ~ t a i l e d  plans  far  the design sf  a 

device w h i c h  v~auli3 'fZave enal3led the:%% ts tow a tP-2 behind a 

b;tl%;:narirse to w i t h i n  one handxed niEes 02 &he E a s t  Coast and 

lam& it, A t  the reg;acat a2 Colonel Toztoy a presentation 

was nade to the Savy., &iu~h  interest w a s  s h @ n  and tine Navy 

r'ec;.ucsted the group to w o r k  wit1r  titelr peapde i n  certain 



The Xavy in- tae middle 4.3's w a s  doubtful of. t h e  

. . feasibility of Izunc:ling a large nissile facan an airrract  

carrier. The Gen.;lans in cao~erat ion w i t h  'Zfllite Smds 

Proving Grorrnd provod it ,could be clone by launching a V-2 

.f+orn the Mi&day in 1947, 

In 1947 long discussions were held  between Dr. EZzber, 

a Cesxan scierttist i n  tire Air Force S p c e  I<edj.cal Givision, 

Van i r a u n ,  and ollrers, Fro13 tnese ciiscassions c a m  the 
, W L  

plnn for giving a frri0:lte a ride in a V-2 at I S ~ i t e  Sancls 

Trovi r~g Ground. . 

greatest value 

collectivt '  e::perience as a t e x n  over xilnny years. Thcjr 

.. technical abi l i ty  co'a~~lecl w i t n  the  most practical ai~proasi~ , 

their t!~osougiiness a n d  a t t en t i on  to i s inute  de ta i l ,  plus 

their 20 years 02 cqcrienco,  gives 'tlren the ed9e over 

other groups toGay regardless 02 si 'ze or tec;znical' 

co::ipe.i:ence, 

In late 1345 llajor G e r l e r r l l  G.  15, Barnes and Colone l  

E m  N, Toftoy vis i ted  ~t.' Dliss and a.pp-soved ,a prcponal to 

undcrtrrl~e a project to be known as I iermer  XI - a t w a  stage 



missile w k i c i i  u t i l i z e d  a ~\!o[;i;jfieu V-2 as a booster iox  a 

second stage s p l i t  win.g xznjet .  Tile m i s s i l e  w a s  to travel 

A t  this t b c  (1945) the G e r s a n s  wcre in th i s  country 

Oil  a one-yezr contract and'the proiszbility or' extending the 

contracts was still  uncertain. So~ne resistslrccc to the 

Gerxan grou? Cevelopd in t'ne U. S. several inf i u e n t i a l  

groups peti t ioned the President and the Congress to return 

tile V-2 scientists  to Gerzlany at once. 

Tile Gsneral.  Electric Co.pany und;:c.r contract provided 

model shop axid t i ~ z  au~r.-.eiltation oL t:lc 6ra;'ting crqaLiLi t fcrs  

cz the gxoi>. 

Facili-Lies :or the .conduct 02 t h i s  c!evclo~r,~c:~t wore 

below the bLwc minh=,n~x essential. So;;lo tex'rporary ttl;,e . 

buildings were obtained Srol;: t h e  Bost Oritnance o2ficex 

and corlvcrteii into a node1 cilo,u and laboratories. Later 

Colonel Toftoy obtained approval l o r  the transfer 02 

X i l l i a ~ r ~  Bezuaont Iiospital Anncx, located at Ft. E l i s a ,  to 

the Oriir,m.ce Cokps.  T h i s  provided addi t ianal  ka'mratory 



e2ace. T:lc wasci3 oE the hospital  were converted i n t o  

a p n r t ~ n e ~ ~ t s '  Eor the f a d l i e s  of t h e  group, who wore brought 

to the U. S. dur ing  late 3.946 and 194..7. 

t'iost 02 tile equiprzent for t h e  1sboratori .e~ was war 

'surL3lus and was obtained by v i r t u e  0.2 an A-14% p r i o r i t y  

given tila o2eratioa by tho Adjutant Gerleral for t he  purpose 

of x e c p i s i t i o n i n g  on any depot of any tecllnical service. 

Aa t;oxk progressed on tiie pzoject, s i y n i i i c a r ~ C  con- 

t r i b u t i o n s  caerc;ed. i-litl'lout a t t m : p t i n g  t9 orcler these as 

to inportance the fo l lowing  are irrcluded: 

The V-2 ha2 established t i l e  Z c a s i k i l l t y  o? i l~e r t i a l  

guidance. Under tile di rec t ion  or;;" Stcii-ibloZf (;?OV wi th  2T;CD) 

and. later,  8uc;lhold (now w i t h  G . E . ~ )  new s t s b i l i z e d  p 1 n t i o r . n ~  

w e r e  Gcveloped. Tile r'irst t a s k  w a s  to h p r o v e  tile gyroscopes, 

Various t y p e s  0.2 f l u i d  bearings. w o r e  tested. Froa tilese 

, expcrir;,ents the Eeas ib i l i ty  of air bearingo was established. 

This work, periorned prknari ly I Y ~  1-lueiler '  and A n g e l e ,  cx~ie 

to fruition i :1  t he  Ae2stone  Ju-piter. and Eqdorew N i s s i S - e s .  

r2ccclcro:neters Ci'or tilt cta;>ibized platiorfi was a1ot;lex 

Gerious probloa. A l l  averlues 02 attack. werc considered; 

chemical, aec;lanical, and electrical acceleroat5ters werc 



dcsigi-led and testcr?, Thc psrcaezt cz2ability of cur systc;?~s 

to perform prccise double i n t e g r a t i o n s  and thereby 'attain 

accwrate gxidnncc is creditect  prFm,wily to SchlPal: a ~ d  his  

cawor~~crs. Hasusscr~an sllould be credited fo r  bringing 

tosether the co;::ponexlts ~iiiich ~!:Zr,e the 'present day ~i l ida i~ce  

mad control S ~ S ~ C ~ T L  2:"ul:ction. 

There v~erc '5y-~roGucts  of Eer~~cs  IS work w;.tich sboulct 

be nentioned. The WOK:. of :!ichel ( n ~ w  w i t h  I.G. Farbec) in 

the area oi rust i n h i b i t i o n  in 2c'uc.I taii;:s is typical. 

In a J o i n t  eZ2or-t  it;^ JPL G.Z. the Zi:ar:ipzr 2soj ec t  

ui;ch~lle;~gc?d ::or ]::any years, 

Ti12 V-2 had c:lnblcd Yitc U. G. to c'icaply iii21aitcst its 

ez:;>ioycc of eic organization, E.&~C) 21i?'1.1 Z m 3 - t  f l ies  in a V-2 

Eor r~utatioxi s tud ies .  

The Clcnaan t c m  assisted Dr, Van Allen and h i s  upper 

air research cjro:q obtain r~cw high altituCa scientiLic clata 



In 1947 planz;. 'were lor:i~uletcd by I i a ; ~ i 1 1  and Von Bxaun 

and R e e s  to Ccvelq> a 2i'iQ-ton thrust roc&ct Iiiotor to scrve 

as a iirst stage oE a proposed scaled ug.version 02 Hcm!:cs 

11. Tile project was disapproved because 02 a slzor-taye 02 . 

furlcis and lac:: or' .xi 022icial r equ i raaen t  Eor l a rge  x o c k ~ t  

n o t  ors , 

Tile organization coxltinue'd to grow al-rd *becase a2Gitioilzrl 

. . L&il i t ies  could n o t  be ma6e nvailable at s"t.  Cliss, t h e  

e n t i r e  orymization was 13oved to Rsdstona Arsenal ~2~xbr;g 

z.xist@~;ce as an 0rr:nance Class IX a c t i v i t y  on a C l a s s  I 
* 

installation pxovc?:?ci to hcvo w e l d c t i  a I~eterosrjncous gro~i> of 

oiiiccrs and elllistcfi 1,2311, C i v i l  Service arid Depr'cr;;el.t oE 

t ec i~n ic ians  in to  a t i g l l t l y  k n i t  en t i ty .  

The Eaci l i t ics  of the f-Iurrtsville Axserial portion of 

Xcdstona were rasdc available 2nd tile c t ryaaiz~t iox becz1;e 

Late in 135L the yroq3 Grao rcqcsted to su'unit a Cosign 

' 

20s n guided r;;issile c,l:,able 02 carryir:g a 6 9 ~ 0  Ib. payload 

to the naxL!~un\ p o ~ s i b l e  ra lge ,  aild uti.Lizirrg e x i s t i n g  



c ~ ~ i p o n e n t s  %:here. f easiblc. ~ie i i c i  (now in Gerinany) had 

J . ~ t t  the group for North &aerLcaa Aviat ion Cozpany in 

a~proxisa te ly  1947. Ilorth ~iaorican' had been clfvelopin~ 

a L O S - A ~ C O ~ I O ~  rocket engine Lor several ysars and had on . 

.hand several experii~.er;tal powor p l z ~ ~ t s  based on scaled up 

vcrsions 02 the V-2. The Secision was rcade ,to u t i l i z e  t h i s  

75,000 Ib. power plant, ancl tr'r~cn c o ~ ~ p l e d  with tfie payload 

w e i g l i t ,  fixed tke design of the  Rec'.stone. Provision war; 

r.~a~le Lo rnd-re t he  design f l c c ~ 2 ~ l e  enough to later accoi~madsto 

Tillis pro;>osal t h e n  Porfi!ecl tilc basis  i o r  tlie cleveli>;x~cnt 

05  both the 2cdstcnc and Ju;~-itcr C i l s n i l e s .  

On 22 Ipe>w~ary 1331 alter a pzcsentation on the 

p r q o n n l ,  Ex. K. T. K e l l e r  gnvc the go-ahead to the Rcdstoile 

i ~ l s s i .  lc prqra!:r. One oi tile ;i:ost c?if  f icult:  tf?eil;iictll probLc2.s 

associated with tile ZeGstoile Ges ig11 was whee'her to ssparate 

tho warhead or to bring the c n t i x c  r n i s s i l c  onto kllc target. 

The c l e c i ~ i o n  was to scqarate, and in t11e r,~in& 02 project 

persomeb, this dccision Wi?S riot *purely a tcc:micnl one; 

s c ~ a r a t i o n  night we3.1 provide a steppi~lg s tone  fo r  a later 

txo-stage Iiee&tone. Tnore was tila* Zurthzx gor;sibilitl( 



w h i c l ~  to nany oce:i?cd renote  in 1951 that a separating type 

oE nose cone night sose day Secome a satel l i te  or E l y  off 

i n t o  space. 

During the period of planning the Redstone, G~iss ler ,  
I-' 

who possessed an excellent ma-thexatical background, emerged 

a polished acrodyni~.nicist and h i s  theoretical calcuXations 

provided tke nuinesical kasib for Redstone design corfiputations. 

An Ansriczm who dcvclqed rapicily during t h i s  period was 

Fagan, who had come to Bliss as a Private after haviilg been 

a P-4 in OCO, arrd'rcaainetl as a civi l ian.  Fagan rapidly 

gained stature and Ais understandiz:g or' missile systex~ design, 

coupled w i t h  his  >.nowledgc 02 ~ ~ i e r i c a n  coifir>oi~ent dsvalow:;~eilt, * 

con-tributed rauch to tile Redstoile yxo j ect,  

So:ne of the ~ z o s t  signiPicaat technick1 achievZ:;.ento ~nscle 

by the Geman gsou? 6~1rir,g tile devolop.aeat of tila Reclstene 

includ@d the followicg: 

. . 1,. . F i r s t  accurate and reliable iner t ia l  guidance 

system, 

2. Z i r s t  dealonstrated solution to tho reentry  

heating problem. 

' 3. . Pixst to de-~'~oaatrate a statically unstable m i s s i l e  

coulcl be f1a.m succc~s . tu l ly  by proper auto;~atic sensixlg and 

contxol. 



4, Great r educ t ion  in 'use of electrol~ic tubes 
. . 

t1311xOugh developn;ient and practical ap2lication oE magnetic 

a3ipliLiers . 
5 ,  Design and development of .a new type, s m a l l  s ize ,  

high speed ins tantaneous ly  reversible electric aiotor for 

actuation 09 guided t;iissile contxol -surf aces.' . 

6.  Pilenornenal development f irhg record; no post- 

pone~nrrits or scheduled f ix ing  dates and highest record of 
1a.unc!iwtgs 

success f u i  ;trmdirgs. 

Original successful 
. .  - 

launciling 02 - Explorer I satellite. 

8. As an avocation coavinced t h e  world sate l2i t .e~  

anc-1 space ex~ loxa t ion  were ieasikle. 

t h e  

Laboratories at Rcdctone A r s e n a l ,  thc organizat iorr c?..ovcloping . 

the Reatone  r::issile becxiie the Guided &lissile Developirent 

Divis ion of the z?eir O;'..iL. 

, On 1 February 1956, the Guided N i s s i l e  Dcvclo2nent 

Divisiaz~ of G2,:L w a s  cntab'ulished as a separate C l a s s  11 

a c t i v i t y  and xenzncd t l ~ c  Axxy gallistic Missile ncy&ncy w i t h  

21-ission ass icjml&t of .e:ipedit:ed ' prosecdt ion 02  tile IRU1.l 
. . 

J u p i t e r  and f i e l a i n g  oL  the Rcdstone. 



A t  first thej! ilaci no o f f i c i a l  status because they 

w e r e  cicray alieiis in the United S t a t e s  undcr military 
1 
1 

custody. It tool; f ivo years begore tho Goverru-lent 

established Lrmigrat ion q ~ o t a s ,  .for Gemany and permitted 

then to reenter the country as L?na EiCo iiinigrants. 

Fox this reason it to& the original group ten years i 

instead a2 five to become citizens of this co~ntr-y,  yet  

they never co3plained. 

Originarly they were paid $G.GO a day per dim, t h e  

rc-sainder of their salaries was paid to their Z a r a i l i e s  In 

. Thc n a j o r i t y  becaxe c i v i l  service e,iployecs in 1952 J A ~  

LS53 w i t h  credit retroactfva to origifizl =:plop:ter;t in t h e  

A t  present maily Zori:.er Paper C l i p  personllCl axe on 

coninittees 02 National Ager~ciec; such as EASA and the 

l i q t i o n a l  Acac'ieziy of Scienccs, 

bzost 0 5  the prescilt key technical personnel and 

La-bOratory c:~icLs or' AEXA w e r e  r r .ezbe  oE the original  

kn.per C l i p  group. This includes Von Brzun, R e e s ,  Boehn, 

Dobas, Fichtaer, Geissler, Cluef ie ,  Hacusseu;.?snn, I.lrtixi3urg, 
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