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‘ The Ordnance corps beéame involved with the German
V2's and the technical people who devéioped_them through
ournordpance Technical Intelligence Teans in Europe, Iﬁ
was the m;ssion ol tiiese Ordanance Technical'lntelligenée
Teans to keep:abreast oi eneny weapons, sthdy and make
reports on captured equiément, and to ship specimens to
the United sStates and United Kingdom,

The V-2, vﬁich ig still congidexed a séientiﬁic
hilestone in man®s technologicél advance, created special
interest.

rdnance Technical Intelliéencé received a cable
recguesting somne V-~-2's for test-fi#img in the United States
.bﬁt no operational misgsiles were available. (Tae Germans
héd iired thea as fast as théy wcré checked out and V-2's
caught enroute to Liring sites had been destroyed belfore
they were abandoned).

Ordnance Technicoal Intelligence discovered a large
nuaber of V-2 parts in an undexground factory at Jordaausen

and suggested these parts be shipped to the United States

L o |

for assexbly and iiriags.



Axrny Ordnaﬁce requested parts for assenbly and f£iring
0f 1460 V=2's Dbe shipped to the U. S. |

Colorel J, P. Hamill, then a Major, selcéfed the parts
and ghipped then to the States. his had to be done quichkly
‘because the area was to becooe alpart.of the Russian Zone,

156 Likherty shiploads (300 European carloads) oI V=2
parts were deposited on the open deger£ of the then ncw
White Sands Proviné Ground during the sumaexr of 1945,

The CGerman nisgile developnent center was at Peenenunde,
locatéd in Germany on the Baltic Sea. Here éeneral ﬁoxnbergcr
and Dr. Von Braun headed up a 3000-man Ggrinan missile organiza-

tion waich had developed the V-2 and were working on several

s

nore advanced nissiles. .

In the spring of ;945 Allicd boubings ana the approaching
Rugcsian forces made it senseless for the Von Eraun‘ can to
remaiﬁ at.Peenemunde. They took oif for a retreat in the
Hartz lountains of Pavaria where they hoped td be akle to
continue Tusiness.

Before tney becamé reostablishéd, the U, S. 3rd Aruwy
overxran their new area. They knew Germany had lost tae wér

and decided to surrender to tue U. S. Army..



Aray Technical Intelligence interrcgated the Geimans
and became coavinced that ﬁhese Gexmans wished to cooperate
wita the U. S, and were the bona fide developers of the
v-2.

Major General H. M. Toftoyf then a Colonel (Chief of
Afmy Tecinical Intelligence in Eurcpe), knew that the U. S.
could savé a lot of tine and money in its infant nissile
program if we could start wvhere the Germans leit off, so
he recommended the top 300 V-2 experts be brought to t;e U.s.

Shoxrtly tanereacter cane victoxy in Europe. Ia June

.1945, General Tositoy was assidned the responsibility, under
the Chiel of Oxdnance, fox developing Aximy Guided Missiles.
One oL his.éirst actions was to personally plead the

case and succeeded in getting approval to bring 1o v-2
scientists to the U.S., not the 300 recuested.

deneral Toftoy returned to Ceramany in July 1945 to
seclect thea and nake arrangements Jor taeir passage to the
United States.

This project becaue known as “Operation‘Paper Clip*
and was classificd "Sccret" until the termination or the

hogtilitics,.



Cutting the-list from 300 to 100 was a problem.
Experienced téchﬁical people only were éelecﬁed with a
view to the eveqtual establishment OL a fully 1ntcgrated
team of top scientists and engineers in each of the fields
-required for the developmen£ of a.complek guideg missile
system, Since 10C¢ could not,mecﬁ the requireﬁent, Generél
T&ftoy sglected‘127 of the bona fide experts =~ the creative -
scientists and engineers - as the original'team for

nployment by the Army in the U. s. |

At that tino they were the worxd‘s only experievced
supersonic ballistic nissile team,

The first of the scientisfs arrived in Septeirber of
1945 - eight, including Von Braun. 'They were irought to
. Aberdeen Froving Ground where they worked with the sorting
.and translation of a mass Oif captured doc cuments waich ouf
‘Technical Intelligence team; had cdllected. Von Braun
wvas taken to Ft. Bliss whexe we set up an R&D sub-office
in charge of Majox Hamiil, with hou;ing, laboratory and
shop space for the'Garman Jroup. |

By the close of 1245 the majority of the groué had

reached Ft. Bliss.



The first mission was to assist in the firing of
V-2's at White Sands Proving Ground. Initially this was
a sizable effort which diminished as U, S. personnel were
trained. By the end of the program approximately 87 V-2's

S were fiieﬁ for various R&D purposes.

. F:In cooperation with BRL, Dr. Schmidt and others
perfected tracking,ﬁethoés and set up the data reductioﬁ
eifort at New Mexico A&M,

They were made available to the Navy and the Alr Force
and to their comﬁiactdrs, as well as to our Army contractors,
for intérrogatioﬁ. They gave advice freely and by warning
of pitfalls and engineering diifficulties which they had
encountered ware ablevﬁo gave cur‘contr&ctarﬁ time‘and
millions of dollars of research efiort.

The Germans hac detailed plans for the design of a
device which would have enabled them to tow a V-2 behind a
suknarine to within one huﬁﬁxed miles of the East Coast and
launch it. At the ra§uast 0f Colonel Toifitoy a presentation
was made to the Navy. HMuch interest was shown and the HNavy
requested the group to work Qith theixr people in certain

areas. This was done,



The Navy in-the middle 4¢'s was doubtful of the
feasibility of lauanching a large missile'f;om an aircraft
carrier, The Germans in cooperation with White Sands
Proving Gxound proved it could be doune by_launchingva V—Z'
From the lMidway in 19247,

. X 1947 long discussions wexe held between Dr, Haber,
a'German‘scientist in the Air Force Space liedical Division,
Von Braun, and others. Fron these discussions caxe the

WL
plen for giving a grigate a ridg in a V~2.at White Sands
Proving Ground.'.

The greatest single value of the group was

theix
collective expexience a3 a teamn over many vears., Theix

technical ability coupled with the most practical gpproach,

aimate detail, plus

-t

their thorougihness and attention to

their 20 yecars oi expcrience;'gives'them the edge over
vother groups today regardless of siie or techniéal'-
coupetence,

In late 1945 Major:Geneial G. Ili. Barnes and Colonel
H. W. Torftoy visited Ft. Blizs and approved a prcposﬁl to

undertake a project to be known as Hermes II - a two stage



missile whith utilized a modified V-2 as a booster ror a
second stage split wing ramjet. The missile was to travel
500 miles at Mach 3.3 at 60,000 feet altituce.

At this time (1945) the Germans were in this country
on a one-year contract and the probability of.extending the
contracts was still uncertain. Soume resistance to the
German group developed in the U. S. .cheral influential-
groups petitioned the President and éhe Congress to rcturn
the V-2 scientists to Germany at once,

The General Electric Cdmpany under contract provided
suppi 1tdrj pvexrsonnel prosptly for the © p ation 0L a
model shop and the augmentation ol the dradting cepabilitics
ci the group. |

Facilities Zor the conduct of this d;vclopment were
below the bare miniaun essential, Sowe temporaiy type
buildings were obtained from the Post Ordnance oificer
and converted into a nodel shop and laboratories. Later
Colonel Toitoy ontained approval for the transfer oi

Williaa Beawaont liospital Annex, located at Ft. Bliss, to

the Orxdoance Corps. This provided additional laboratory



space. Tane wards of the hospital were converted into
apartments for the families of the group, wiho were brought
to the U. S. during late 1946 and 194-.7.'."

Most of the equipnent for the laloratories was war
‘surplus and was obtalned by virtue of an A-l-A priority
given the operation by the Adjutant General for the purpose
o xeguisitioning on any depot of any teclinical service.

AS WOrk progressed on the project, signiiicant con-
.tributions emerggd.' Without stteumpting to order these as
to importance the following are.includéd:

The V-2 had established tne ifcasibility of inertial
guidance, Under the direction o0f Steinnoif {(now with AVCO)
and later, DBucnhold (now with G.Evé) new stabilized plotiorss
were ceveloped., The first task was to inmprove the gyroscopes.

Various types of fluid bearings. were tested., PFrom these

jo
e

cexperiments the feasivnility of air.beafings was establisnhe
This work, perioxmed primarily by Mueller and Angele, cane
to fruition in the Redstone Jupiter and Explorex Missiles.
Acceleroneters for the stabiiized platioxim was another
serious p:oblem, All avenues of attack. were considered;

cihenical, wechanical, and electrical acceleroacsters were



desigued and tested. The present capability of ocur systens
to perform precise double integrations and thereby attain
accurate gu*dance is credited primarily to Schlidt and his
coworkers. Hazusserman should be credited for bringing
ogether the components wihich make the’ present day guidaace
and contrxol system function.
There were by-products of Permcs II woxrk wihich nhOUld

be mentioned. The work of Ilichel (now with I.G. Farben) in

Q
)
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the area of rust inhibition in fuel taniks is tyoi

In a joint effort with'JPL and G.E. the Dunpar project
waS fired. Tae altitude and velocity records seot by this
missile (approximately 243 miles and 5,000 moh) remalnoed
unchallenged for many vears.

The V-2 had enabled the U. &, to che;ply Luplenent its
uppex atmogpnere researcii. It was Mcore, an Américan civilian
eﬁwxovc; oI the organigzation, wﬁo flew Lruit flies in a V-2
for rmtation studies.

The Geraan teom assisted Dr. Van Allea and his upper

aixr rescarch group obtain new high altitude scientiiic data

on the atmospuere through vertical V-2 £lights.



In 1947 plans were Jfommulated by Hanill and Voa Braun
and Rees to develop a 200-ton thrust rocxet motor to sexrve
as a.first stage of a proposéd scaled up version of iHermes
II. The project was disapprovéd becausa o; a shortage oi
funds and lack of an offlcial fequirement ior large rocket
motors.

The organiéation continued to grow and because additional
fdcilities could not be made availacle at Ft, Bliss, tae
entire oxganization was moved to Redstone Arsenal caring the
period Aprild = October 1950,

an Orsdnance Class IT activity on a Class I

o
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n proved to have welded a heterogencous group of
oizicers and enlisted men, Civil Service and Departnent of
Army Special Lwployees (Gexrmaus), G. E. enginegrs and
tecanicians into a tightiy knit entity.,

.Thelfacilitics oif the Huntsville Arsenral portion of

] 1

Redstone were made available and the organization becane
known as tine Orxrdnance Cuided liissile Center.
Late in 1950 the group was requested to subait a design

fox a guided missile capable of carxying a 6900 1b. payioad

to the maximun possible range, and utilizing existing

SRV,



Components where. feasible. Riedel (now in Gexmany) nad

lett the group ior Noith American Aviation Company in
aéproximately 1347, Horth Ameficanlhad-been developing

a LOX~Alcohdl rocket engine iox several vears and had on
hand several experimental power plants based én_scaled up
versiéns oﬁ the V-2. The decision was made.to utilize this
75,000 1b. power plant, and wvhen coupled with the payload
weight, fixed the desgign of the Redstone. Frovision was
made to make the'dGSign flexiblé enough to later accousodate

a 123,000 1h., wotor wihen it became available.

This proposal then formed the basis foxr che developaent
of both the Redstone and Jupiter liissiles.

On 22 February 1931 aiter a presentatlon on the
proposal, Mr. K, P. Keller gave the go-ahead to the Redstone
missile program. One of tue wost difficult technical prbblews
asgociated with the Redstone design'was whether to s*parate
the warhead oxr to bring the.entire nnissile onto the target,
The decision wag to scparate, aﬁd in the ninds of project
personnel, this decision was not'pﬁrely a tgchnical bne;
scparation nmigat well provide a stepping stone for a later

-

two~stage Redstone. %nere was that further possibility

11



which to-many geened ramote In 1951 that a separating type
.oﬁ nose cone might sone day become a satellite or fly off
into space.

During the period gf planning the Redstone, Geisslex,
who possessed an excellent.mathem;tiéal background, emerged
5 polished aerodynamicist and his theorxetical calculations
provided the numerical basis for Redstone design computations.

An American who developed rapidly dﬁring this period was
Fagan, wiho had come to Bliss as a Private aiter haviag keen
a P-4 in 0CO, and remained as a civilian. Fagan rapidly
gained Ststure and his understanding oxi miésile system design,
coupled with his knowledge of Anerican coumponent developaent,
contributed much to the Redstone project.

Soume of the mozt significant technical achievenents made
by the Gexman grou® curing the developaent of the Reds;oae
inclyded the £ollowing:

1. First accurate and reliable inertial guidance

2. First demonstrated solution to the reentry
heating problen,

‘3, TFirst to denmonstrate a datically unstable missile
could ke flewn successfully by proper automatic sensing and

contrxol,

12



4. Greéi reduction in use qf electronic tubes
thirough developaent and practical application of magnetic
amplificré.

5 Design énd development of~aAnEw type, sﬁall size,
high'spced instantaneously reversible electrié wwotor for
‘actuation of guided missile control -surfaces.

6. Phenomenal deveiopment firing reéord; no post=-
ponements oz schedﬁled fiiing dates and highest record of

lavnchings :
successiul rondings.

7. Origipél.plan wﬁich resulted in successiul
launching o£ Ex9lo}er I satellife.

6. As an avocation coavinced the world satellités

and gpace exploration were ieasible.

In k952 with tae establish%ent o: the Oxrdnance Missilé
Laboratories at Redstone Arsenal, the organization develéping
the Redstone missile became the Guided Missile beveiopment
Division of the new Obi.

On 1 February 1956, the'Gui&ed Missile Development
Division of CGiL Qas-established as é separate Class T3
activity‘and renamed the Army Ballistic Hisgile Agcncy with
rission assignment of tne;expedited'proéegution.of the IRDBH

Jupiter and fielding of the Redstone.

4.3



At first they had no official status Lecause they
were enemy alieﬁs.in the United states under military
custody. It took £five years‘before the Government
cstaplished ilamigration cquotas, for Germaﬁy and permittéﬂ
them to reenter the country as bona ficde immigrants.'

Por this reason it took the or;ginal group ten years
instead of five to.become citizens of this country, yet
they never complained.

Originaily they were paid $6.UQ a day per diem, the
remainder of their salaries was paid to their Families in
Germany from war reparations,

The majority became civil service exployees in 1952 and
1553 ‘with credit retroactiva to original eiployizent in the
U. 5,

At present many ioimer Paper Clip personmnel are on
committees of Natiénal Ageuncies such as NASA and the
Niational Academy of Scieﬁccs.

- llost of the present key technical personnel and
laworatoxy ciaiefls of ARMA were mrembers of tae original
Paper Clip group. This includes Von Braun, Rees, Boehna,

Debas, Fichtaer, Geissler, Cruene, Hacussermann, Heinburg,

14
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