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PREFACE

The following 83 pages contain high points of Army
Ordnance satellite history, beginning with scientists
Hermann Oberth and Robert Goddard after World War I,

Still to be written is a detailed, technical account,
However, a long and helpful step in this direction is this
history's contemporary, called Explorers In Orbit, a
technically oriented study prepared by Vitro Engineering
Company for the Army Ballistic Missile Agency. The
Development Operations Division, ABMA, as well as the

ABMA Historical Section have copies of this Vitro Study on
file.
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I. GERMANY W
e The Army's satellite program really began with the
fiction-like story of Professor Hermann Oberth, "father of
astronautics.nl Born in Hermannstadt, Transylvania, in
1894, this soft spoken and mild mannered theorist entered
the University of Munich in 1913. A Jules Verne fan all
his life, Oberth wrote his doctorate thesis on space
travel; to judge his reception one can imagine a doctorate
student of today writing a thesis on flying through the air
with superman wings., His thesis failed, though later pub-
lished in German it proved a sell-out in first and second
edition.2 Crammed with formulas, the book's popularity

suggests that German scientific temperament was already

attuned toward space travel.

1. Citation of the American Rocket Society to Prof. Oberth
in 1956, said: "The intellectual forces set in motion
by Prof. Oberth are largely responsible for the present
high state of rocketry, missile technology, and astro-
nautical research.™ Occasion was the presentation to
Prof, Oberth of the G. Edward Pendray Award, now in
possession of Prof, Oberth.

2. Die Rakete zu den Planetenriaumen (The Rocket Into
Interplanetary Spaces Munich, 1923, Interviewed for
this monograph in Sept. 1958, Prof. Oberth looked up
busily from his drawing pencils and board at the Army
Ballistic Missile Agency in Huntsville, explaining in
broken English how some Agency employee had borrowed

e and lost his only copy.
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In America, while Professor Oberth in Germany
emphasized space travel, scientist Robert H. Goddard
emphasized rockets, or the means of getting into space.
Oberth was a dreamer, a theorist, who early talked of
satellite stations; Goddard was more immediately practi-
cal, interested in rockets, the means of getting there.
Oberth's book begins with vehicles "that will not fall
back to earth; furthermore, they will even be able to
ieave the zone of terrestrial at:t:raction."3 Dr. Goddard
took out patents and wrote mainly for scientific journals;
his early work began with a search for "a theory of
rocket action®™ which would raise "recording apparatus
beyond the range for sounding balloons...?4 Goddard
iublished little concerning space travel itself, at one
point filing such things in a friend's safe, marking them:
"To be 6pened only by an optimist."

The foreword of a later Goddard book said: ®There
is evidence that the German rocket engines followed
Dr. Goddard's work very closely from the time of publi-

cation of his first Smithsonian report in 1919 until his

3. Ibid., Introduction,

4, Robert H, Goddard, Method of Reaching Extreme Altitudes,
Washington, D. C. (Published by Smithsonian \ Institute),
p. l.

5. Ralph E. Jennings, "Father of Rocketry," Space Journal,
Vol. I, No. 2, Spring 1958, p. 6. ,
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death."6 However, ABMA German scientists say this idea

is erroneous, that "there was not a Goddard publication

in the library at Peeneminde," or, if there was, "no one
seemed to consider it.“7 German missile success was due
almost entirely to German scientific temperament."8 Prof.
Oberth disclaims the Goddard influence. His 1923 book
referred to Goddard because he "had recently read of him

in newspapers and I wanted to know that others experimented
with space travel., We disagreed on propulsion systems, Dr,

Goddard minimizing liquid propulsion for space travel," Y I

6. Robert H, Goddard, Rocket Development, New York, 1948,
Foreword by Harry F. Guggenheim, p. xi.

7. "I heard only of Dr., Goddard after coming here (to the
U. S.)," says Mr., Eberhard Rees, who worked directly
under von Braun at Peenemiinde, and later as his deputy
at ABMA, "But I did hear much of Oberth."” Interview
at ABMA, 19 Sept. 1958,

8. Interview with Mr. Helmut Hoeppner, Assistant to Prof,
gbgrth, ABMA Research Projects Laboratory, 16 Sept.

958,

9., Interview with Prof, Oberth, 16 Sept. 1958,

10, A somewhat poor translation of an Oberth letter to
Goddard appeared in An Introduction To Guided Missiles,
published by the Antiaircraft Artillery and Guided
Missile School, Fort Bliss, Texas, Apr, 1953, p. 11,
Here it is in part:

"Dear Sir:

Already many years I work at the problem to pass over
the atmosphere of our earth by means of a rocket., When
I was now publishing the result of my examinations and
calculations, I learned by the newspaper, that I am not
alone in my inquiries and that you, dear Sir, have al-
ready done much important works at this sphere. 1In
spite of my efforts, I did not succeed in getting your
books about this object., Therefore, I beg you, dear
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Later, the German "Society for Space Travel,® of
which Oberth was an early membef, requested scientific
information from Dr., Goddard but was refused.

In general there was little space information ex-
changed between countries prior to the end of World War II,
There were a few people in a few countries who had the
Jules Verne vision and began experimenting. But these,
except in Germany, worked in solitude, sometimes even
secrecy. Not until 1926 or 192712 did Prof. Oberth hear
of Russia's Ziolkovsky, who a quarter century earlier used
liquid fuels on the same premise as Oberth, "because of
their higher exhaust velocities."” But where most scientists
worked alone, in Germany they formed a rocket society. ABMA
German scientists emphatically deny that such indications
of missile emphasis stemmed from a Versailles Treaty loop-

hole allowing them to practice on guided missiles., Before

Sir, to let them have me. At once after coming out
of my work I will be honored to send it to you,; for
I think that only by common work of the scholars of
all nations can be solved this great problem,

Yours very truly

Hermann Oberth,

Student Math. Heidelberg®
This letter was written early in 1922, In May or June
1922, Oberth received a copy of Goddard's 1919 report
directly from the author,

11. Willy Ley, Rockets, Missiles, and Space Travel, New
- York 1951, p. 133.
12, Interview with Prof., Oberth, 16 Sept. 1958,
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Peenemiinde there seems to have been a spirit of space travel
rather than guided missile work, Their pre-World War II
writings emphasize space travel concepts. Even today, though
under Army supervision as at Peenemﬂhde, German scientists
contend with such charges, Outsiders, including other
services, sometimes call them "space theorists" rather than
"Tmissile makers," or "hand tooling theorists,;" implying an
ABMA interest in design rather than production.13 After
SPUTNIK, understandably, such charges lessened. Even this
monograph reveals that the Army now builds satellites. But
before SPUTNIK I ABMA had no satellite mission.14 As in
Germany during Peenemiinde, scientists might yearn for space
but groceries came with "missile money." The Army Ordnance
Missile Command, organized seven months after SPUTNIK I,
wrote the first general mission directive allowing ABMA a
satellife venture, even though several EXPLORER's orbited
previously on special orderso15

| Laymen in 1923 greeted Oberth'!s book more favorably
than did scientists, who for the most part ignored or belittl

it, There was no "recoil in space® some said, and anyway,

"the most powerful explosive known could not even 1lift its

13. The writer heard this charge several times at the
Evaluation Staff, Air War College, Maxwell, AFB,

14, Ord. Corps Order No. 3-56, 19 Jan. 1956, Hist. Off,

; files.

15, See Ord, Corps Order No. 16-58, 1 July 1958, Hist.

Off. files. . .
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own weight to a greater height than about 400 kilometers
(250 miles).™ They derided Oberth's gasoline propulsion,
unknowing that its exhaust velocity was higher than any
high_explosive.16 Another early Oberth idea was a solar
mirror orbiting the earth. Such a mirror would change
lécal climates, create or prevent storms, and "in case of
war, burn cities, explode ammunition plants, and do damage
to the enemy generally.“17 Today Oberth knows of little

- backing for this mirror idea but maintains it's an even
more valid concept., "Since I first described the giant

mirror in 1923," he writes, in Man Into Space," much has

been said and written about it--some of it right but most
of it WIrong...o 1 am certain that my space ship will one
day be a reality. The critics object to its size,.,60 miles
in diameter with an area of 70,000 sq. km (27,000 sq. miles)
°°.°n18~ But Oberth explains that mirrors as large as this
need not be built at first--only later.

Oberth'!s 1957 book contains less spectacular ideas

but none show his early satellite interest as the "mirror

in space,™

16, Willy Ley, Rockets, Missiles, and Space Travel, pp.
110-112,

17, Ibid., p. 338. Also, Hermann Oberth, Man Into Space,
New York, 1957, pp. 110-112, Originally published
in Germany in 1954,

18. Hermann Oberth, Man Into Space, pp. 97 and 98,
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Meanwhile, Russia as early as 1882 was flexing "space
muscles.” In that year Fedor Kibaltschitsch, revolutionary,
murdered Czar Alexander, and Kibaltschitsch's last request
before execution was that a committee of scientists, tech-
nicians, and military people study his "rocket aircraft
plans."® The committee put its findings in a secret document,
not opened until after the revolution of 1917, which revealec
the committee's agreement with Kibaltschitsch that "reaction
motors were the only way for achieving high velocities for
space travelo“19 However, the committee had also decided
that the preseht state of the art did not permit actual
realization of Kibaltséhitschﬁs plans.

In 1895 a small booklet by Ao P, Feodoroff appeared
inAFetersburgﬂ and its vague description of a reaction-
propelled aircraft inspired the Russian scientist K. E,
Ziolkowéky to study rocketry and space travel., Ziolkowsky,
perhaps father of rocketry in Russia, in 1895 published his
first scientific studies on rocketry and space travel; call-

20
ing them Dreams Of The Earth And The Sky. The articles

19. Excerpts from A. B, Scherschevsky, Die Rakete fuer
Fahrt und Flug, Berlin-Charlottenburg 2 1929, Hist,
0ff. files, translated in Sept, 1958 by Mrs.Friedrich
Saurma, ABMA,

20, Ziolkowsky antedated Oberth and Goddard, but at first
had little impact., "After Germany's rocket success,”
Oberth says, "the Russian people remembered how great
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emphasized centrifugal acceleration and high velocities to
counteract gravity. In 1903 the Russian magazine Science
Survey printed his article ™A Rocket into the Cosmic Space,®
in which he submitted the results of his first exploratory
work on space ships. The article suggested the use of
liquid fuel rockets and control by jet vanes,

In 1911 the bulletin of the Technical University of
Leningrad Wosduschny Put, Vol. II, published plans by
A, Gorochof for a so-called reaction airplane using crude
0il and compressed air to fuel. At the same time Friedrich
Arthurowitsch Zander in Moscow began work on a winged space
ship.

In April 1925 the Military Air Academy in Moscow
established a Central Committee to study rocketry in co-

21
operation with the Aero-Hydrodynamic Institute.

was Ziolkowsky. That he was. In the foreword of his
book published in 1924 it was said: ‘*Why must we
learn from another country what began in our own, con-
cerning information which died and was forgotten by
lack of Russian interest.'™ Interview with Prof.,
Oberth, 24 Oct. 1958,

21, Professor W. P, Wetschinkin headed this Institute and
membership included M. J. Lapirof-Skoblo, K. E.
Ziolkowsky, Tschigitar Zagut, N, A, Rynin, D. N.
Seyliger, F. A, Zander, A, Gorochof, A. A, Kotenlnikof,
and A. L. Tschischevsky. The objective of the com-
mittee was coordination of research work in Russia and
foreign countries, promoting independent research work,
publicity, and studies of military application. The
Institute held a contest for the best design of a
rocket with a range of 100 kilometers at about the
same time that an Interplanetary Society began in

Moscow.
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Following Ziolkowsky, Goddard, and Oberth publi-
cations, the world began to look toward space., About 1926,
after a reprinting of Ziolkowsky articles, a ™space travel
society® formed in Moscow, significant maiﬁly because of
its spectacular name: "World Center of All Inventors and
Scientists."™ But in June 1927 a professional space society

Space Travel), known as VfR, and Oberth accepted an invi-
tation to joino22

Prior to Peenemtinde German rocket development centered
mainly in VfR, the other major interest being Oberth®s
second book, Wege ggr_ﬁggggghiﬁfgh;§£?3 More explanatory
than the 1923 book, this one also added an important last
chapter: ™"The Electric Space Ship:™ it was history's first
scientific treatise on electric spatial propuliéionp or use
of similar type charges (either + or -) to recoil from each
other and thus cause movement.24 In a 1958 article prepared

for the Army Information Digest Prof, Oberth advocated just

this type propulsion for a space ship between an earth

25
satellite and a landing craft to Mars,

22, Willy Ley, Rockets, Missiles, and Space Travel,
pp. 116-117,
23, Hermann Oberth, Wege zur Raumschiffahrt, Munich, 1929,
24, Interview, 18 Sept. 1958, with Oberth and Hoeppners
25, "Beyond Gravity," Army Information Digest, Oct. 1958,

PP. 29-30. :
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Besides Oberth's book in 1929 a film company whetted
German space-mindedness with the movié!Eggp im quqf(Girl
in the Moon), Oberth was the picture's scientific advisor,
but time and resources prevented a rocket launching to
publicize the film's premiere. On the brighter side
Oberth in 1929 became Pfesident of the German Space Society
VfR, with its 870 members.26

Oberth met von Braun in 1930, through the kind offices
of Willy Ley. "Oberth's assistants included myself,®
writes Dr. von Braun, "Rudolph Nebel and Klaus Riedel.
Nebel was later to direct the Raketenflugplatz (rocket air-
drome) while Riedel was to be in charge of testing at
Peenemifnde."

Young von Braun, also busy with "my student engi-
neering work at a Berlin locomotive shop,;" joined VfR and
helped Oberth produce "the first appearance in Germany of
the liquid fuel rocket motor as a full-fledged, officially
recognized and attested member of the family of internal

. 28
combustion engines.™ This in August, 1930.

26, Willy Ley, Rockets, Missiles, and Space Travel,
pP. 131,

27, Kenneth W, Gatland, Project Satellite, NYC, 1958,
"From Small Beginnings,®™ by Dr. Wernher von Braun,
Ch. I, p. 20.

28, Dr, Wernher von Braun, Ibid., pp. 20-21,
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Shortly afterwards, money difficulties forced Oberth

11

to resume a teaching job in Rumania, but his studénts
continued space research projects.

Outside Berlin, City Fathers allowed free use of 300
acres, a former ammunitions area. As their finances
dropped, their space-earnestness rose. Von Braun's
friend, Rudolph Nebel, at one point talked a concern into
giving them welding wire, because of immediacy of space
travel. They then offered it to a welding shop, in
exchange for a human welder, which they needed. Similar
improvising was common,

Yet the donors demanded results and the young scien-
tists had yet to get a rocket into the air. Renewed
action resulted in a firing attempt in October 1931, on-
lookers paying a mark each but saw only a rocket limp
halfway‘up its launcher and sink peacefully into position
again, The "spectators retired in some doubt as to whether
the admission fee should be returned.® But "within a few
weeks, launchings became commonplace. The pencil-shaped
rocket...would slide smoothly out of the launcher rails
and climb to 1,000 or 1,280 feet. Then a small parachute
would emerge from the tail."29 Leaping from a motor car

the scientists would grab the rocket, like a football, before

29, Ibid., p. 24.
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it hit the ground. Thus, cars chased rockets, powered by

12

similar propulsion systems, except that rockets carried
their oxygen as well as their gasoline,

Historically famous Peenemifnde actually began with
the spring of 1932. Though the young rocket scientists
might be disinterested in Versailles Treaty loopholes,
the German Ordnance Department was not. To meet the German
scientists came three Ordnance Department representatives,
dressed as civilians., These were "Colonel Professor Karl
Becker, Chief of Ballistics and Ammunition, the Colonel’s
ammunition expert Major von Horstig, and Captain...Walter

; 30

Dornberger in charge of powder rockets for the Army."

The visitors concentrated on "thrust balance (data) during

30, Here is an interesting account of this meeting,
written by Daniel Lang for the New Yorker Magazine,
21 Apr. 1951, p. 83, following an interview wit
Dr. von Braun.

"One day in the spring of 1932, a black sedan drew up
at the edge of the Raketenflugplatz and three passen-
gers got out to watch a rocket launching. ‘They were
in mufti, but mufti or not, it was the Army,* von
Braun said to me. 'That was the beginning. The
Versailles Treaty hadn't placed any restrictions on
rockets, and the Army was desperate to get back on
its feet., We didn't care much about that, one way or
the other;, but we needed money, and the Army seemed
willing to help us. In 1932, the idea of war seemed
to us an absurdity. The Nazis weren't yet in power.
We felt no moral scruples about the possible future
abuse of our brain child, We were interested solely
in exploring outer space. It was simply a question
with us of how the golden cow could be milked most
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static firing and on such meagre diagrams as we could lay

13

before them...so OGreat was our satisfaction when Nebel

signed with them a contract for the sum of 1,000 marks,
contingent upon a successful firing of MIRAK II, at the
Army Proving Grounds of Kummersdorf.“31

A subsequent launching in July 1932 sent MIRAK II up
only 200 feet, and to Ordnance experts it appeared too
unpredicatable for meeting their long-range weapon needs,
After many unsuccessful visits by Nebel, von Braun called
upon Colonel Becker,

Becker at last agreed to limited support of the
missile project, if the work would be done away from public
view, under Army supervision, Need for funds overcame
reluctance to Army authority and so the scientists agreed,
choosing von Braun to represent them as a civilian employee

32
at the Army rocket section, Using a somewhat modern

successfully.! After the appearance of the black
sedan, the golden cow supplied the members of the
Verein fur Raumschiffahrt generously with equipment,
proving grounds, and skilled workmen,"

31, Dr, Wernher von Braun, "From Small Beginnings,™ op.
cit., P. 24,

32, The Air Force Historian on the proving grounds during
the CROSSBOW experiments wrote this for Atlantic
Monthly in 1951:

"When Dornberger assumed command of the German Army‘®s
new experimental station at Kummersdorf, early in
1931, he was instructed by General Becker to offer
three alternatives to key members of the Spaceship
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inventor?s concept of "sub-contracting for as many parts
as possible,"the rocketeers in December 1934 succeeded in
launching two A-2's to a height of 14 miles, The mili-
tary was pleased; purse strings loosened, and many good
and bad tests of the A-3, A-4, and A-5 resulted.

Meanwhile, Hitler rose in Germany, and Hitler favored
the Luftwaffe, The Luftwaffe, in turn, visited the Army’s
rocket works, ordering a rocket engine developed for the
Heinkel 112, First static tests, in the summer of 1935,
amazed and pleased the Luftwaffe; immediate work began on
an all-rocket fighter, The Luftwaffe also suggested a jet-
assisted takeoff device for heavy bombers, and offered five
million marks for increasing the building facilities and

the complement of only 80 people., But the Army countered

Travel Club., They could turn over rocket patents and
cease work: they could be jailed; if good enough,
they could be abseorbed into the Army's rocket
program,™ Von.Braun accepted the latter,

"The hardheaded captain and the blue-eyed wonder-

boy became, with the help of capable and loyal
assistants, not only the true progenitors of the

ideal long-range weapon but, in all likelihood, the
actual forerunners of ¥the journey into space.® Their
work on the V-2 will stand for all time as one of the
twentieth century's greatest technical and scientific
contributions.™ -- Joseph Warner Angell, "Guided
Missiles Could Have Won," Atlantic Menthly, Dec. 1951,

Part I, p, 11l.
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by appropriating eleven million marks for the rocketeers to
"stay Army."33 "In this manner our modest efforts, whose
yearly budget had never exceeded 80,000 marks, emerged into
what the Americans call the *big time.? Thenceforth million
after million flowed in as we needed it."34 Von Braun's
pafents helped in this search for larger accommodationms,
suggesting the Peenemtinde area. In April 1937 an amazed
and gratified group of rocketeers transferred into the
large installation,.

At Peenemifnde there developed propulsion, personnel,
and publicity subsequently valuable to the U. S. Army®s

satellite program. Peenemifnde included the German Air

33. Most sources agree that from this point, to the end
of World War II, funds poured into this rocket
project, Hitler's role in this whole thing, however,
is nebulous, and would require a great amount of re-
search to clarify. No two scientists at ABMA agree
concerning him, though he was much in the forefront
even at Peeneminde, 1In publlcat10n39 they consistent-
ly regard him with dis-favor. In private, they seem
to regard him as considerably more practical than
generally thought. At any rate, Hitler was a
Peenemiinde enthusiast from 1942 on, and before that
he caused no serious curtailment there. For different
interpretations of Hitler's interest in rockets, read:
Joseph W. Angell, "Guided Missiles Could Have Won,"
Atlantic Monthly, Dec, 1951, p. 10-12; Kenneth W,
Gatland, Project Satellite, pp. 40-42; Daniel Lang,
A Reporter At Large,"” The New Yorker, Apr, 21, 1951
p. 83; and Walter Dornberger, V-2 2, New York 1954
PP, 98-108
34, Dr., Wernher von Braun, "From Small Beglnnlngsg OP.
cit., p. 32. .
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Force (Luftwaffe) and the Army (Wehrmacht); the V-1 "buzz-
bomb™ and the V-2 rocket originated there. In each case
the "V®" stood for Vergeltungswaffe, Vengeance Weapon, a
popular designation suggested by the Ministry of Propaganda.
The V-2 rocket, identified as the A-4, was equivalent to
the "M" numbers of the standard ordnance terms; it became
famous after the Luftwaffe failed to subdue Great Britdijn
and the Wehrmacht stood styﬁ@?ed at the gates of Stalingrad
and Moscow, Then Hitler "became desperate and ordered an
all out effort in the development of the A—4."35
After the successful A-4 launchings that began at
Peenemifnde in October 1942, the British Intelligence
Service became interested, this as early as May 1943. 1In
August 1943 the Royal Air Force launched a large scale
raid, Peenemunde suffering 815 casualties., The raid de-
stroyed the test stands and assembly hangers; yet mass
production of A-4%s began in October 1943 only one month
after Hitler's deadline of 1 September., Also in 1943 a
Peenemiinde Planning Committee decided to establish three
plants: a Southern Plant to be divided between Vienna-
Neustadt and Friedrichshafen; a Central Plant in the

southern Harz mountains, near Nordhausen; and an Eastern

35, History of German V-2 and "Operation Paper Clip,ﬁ OML,
1958, Capt. Rudolph Nottrodt, p. 1, Hist, Off. files.

REGRADED ., RY AUTE
o). 2 , BN 2. 7F
A8 Gl 757 Ol 4T Hares

UNCLASSIFIED



UNCLASSIFIED

A

[

17

Plant in Latvia, near Riga., By July 1944 the Eastern Plant
fell into Soviet hands; the plant in Vienna was damaged by
Allied raids to such an extent that only partial assembly
was possible there; and the Friedrichshafen Plant also
suffered severely from air attacks. Thus the Central Plant
remained alone to do most of the assembly work, By
September 1943 the production of A-4's for research purposes
reached about 20 missiles per month. By the fall of 1944
there was a critical need for manpower. So foreign workers
and political and war prisoners began to work under skilled
German employees, the Central Plant utilizing 9,000 foreign
nationals of 10,000 employees,

On 6 September 1944 the first tactical A-4 was
launched against England-~from a mobile unit--though such
missiles left much to be desired; From 16 August to
February 1945, 3,000 went to field units, and of the first
thousand inspected, 339 were defective and returned to the
factory, and about 5 per cent of the remaining 661 did not
rise at all or tumbled after take~off. However, after
October 1944, 85 per cent of the launchings were successful,
20 per cent reaching the specified target, and the remainder

doing considerable damage. By the War’s end, tactical units
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had launched 3,300 A—4's.36

Meanwhile, after 1944 Peenemunde operated in con-
fusion, Exhausted workers trained in close combat and
street fighting and received many decorations including
Distinguished Services Crosses, to bolster morale. They
made preparations to keep from the approaching Soviets any
information which might help in reconstruction of the
A--4°37 Peeneminde evacuation began in the first month of
1945, personnel going to the southern Harz mountains and
the Central Plant, 5,000 employees transferring under
extremely difficult conditions., Amid air attacks, trains
transported personnel over bombed tracks and bridges,
Arriving finally at their new site, the personnel made
prompt plans for an increase in missile production to 600

monthly by September 1945,

36 Ibid., pPp. 2-3. "Well before the end of the War we
were averaging a thousand V-2%s per month, a figure
which didn't vary 10 per cent, despite bombings.”
Interview with Mr. Ernst Lange, ABMA, 22 Oct. 1958,

37 The leaders at Peenemiinde were practical and perhaps
decided this early to keep material from any victor,
in order to be in a better bargaining position,
Capt. Nottrodt, in his report prepared for Maj. Gen,
H, N. Toftoy at RSA, says that after 1944 only
"irresponsible elements within Germany™ tried to
continue, Ibid., p. 3.
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During this time Russia captured Peenemunde and
fought for Berlin, Shortly before the American Army
occupied the Harz mountain and captured the A-4 production
plant, German SS troops took about 500 top guided missile
scientists and technicians to south of Munich, supposedly
for elimination to prevent their capture by Allied forces.38
However, events moved so swiftly that time ran out before
the Nazis could carry out their dastardly plano39 SS
officers did order three large trucks and trailers of
documents to an abandoned mine in the Harz mountains, hid
the material and Blasted the mine shut, U, S. Army units
not finding the hidden boxes until April 1945,

The ex-Peenemiinde staff, to their moment of capture,
"continued their scientific discussions,™ in the course
of which "the HERMES II weapon was first conceivedo"40
They had recognized A-~4 tactical limitations from the
start, knowing that maximum range could be little more

than 300 km, reached against London from launching sites

near The Hague, So the researchers early. thought of two-

38, ™It is still considered possible, if not probable,
that the SS Troops actually meant to do this,™ says
Mr, Helmut Hoeppner of the ABMA Staff. Interview

o 22 Sept. 1958,

39, History of German V-2 and Operatlon Paper Cli
Capt. Rudolph Not fFEHt, Po So 4

40, Guided Missile Research And Development, probably
prepared in 1952 by Hoffman A, Birney at Fort Bliss,
unnumbered, Hist, Off, files.
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stage rockets, suggesting a missile (A-10), with a booster
of 200,000 1b. thrust carrying a modified A-4 rocket to
more than 100 miles altitude.,41 There the booster would
fall away, the A~4 continuing under its own propulsion.
Another suggestion for increasing range was use of the
A-4 as booster for a two-stage missile, the second stage
using athodyd (ramjet) propulsion., This ™transatlantic
typé rocket™ never advanced beyond the planning stage.
Though missiles were Peenemunde’s business, there
are indications the researchers thought often of space
flight, Opinions differ as to how much "space flight
planning® there was at Peeneminde., However, von Braun
writes that "An unbiased visitor to the planning group
at Peenemiinde would have heard little, if anything,
discussed which related to other matters than reaching
into space.... For the war-conscious officials, the object
of the A-9 was explained as an extension of the range, to
almost double that of the A-4.,® He added that ®™Qur project
drawingé for A-9 showed a pressurized cockpit in place of
“the war-head; there was also a tricycle landing gear, As

" restricted as we kept these drawings from the Ordnance

41, Ibid. The report says a "200,000-ton thrust.”
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visitors, we computed that the A-9 was capable of carrying
a pilot a distance of 400 miles in 17 minutes."™

The above suggests more interest in space flight than
missiles, again a charge sometimes leveled at ABMA re-
searchers., Writes an Air Force historian, from officially
approved Air Force history: "There is some substance in
the charge later brought by antagonists in the Army and
the SS, that both Dornberger and von Braun were guilty of
having used huge sums of military funds as a means of
fostering their planetary and interstellar goals.®™ The
account adds that in his later writings "Dornberger admits
that from the beginning we wanted to go into space?.®
And that he did not hesitate to say, of the work he
directed before 1939: %'It was the teamwork of fantically
inspired and inseparable comrades...linked together for
life and death and devoted to one single idea...the goal

43
set our generation, the trip in-'space and to the stars.!®

42, Dr, Wernher von Braun, "From Small Beginnings,™ op.
cit. pp. 47=-48,

43, ioieph W, Angell, “Gu1d§d %15311es Could Have Won,™ L

tlantic Monthly, Dec. 1951, Part I., p. 31l. Severa

members of the USAF Air Unlvers1ty Evaluation Staff
studied the article before SPUTNIK I, perhaps again
with the idea that the 'Army was way out there in
space flight,"
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There seems to be substance to the charge that German
rocketeers from Oberth to ABMA, sometimes openly and some-~
times submerged, maintained a long range goal of outer=-
space flight.

Meanwhile, Americans wanted to learn of rockets. In
1956 Gen, Toftoy wrote in the Army Information Digest:
"There is no gquicker way to stimulate interest in a new
weapon than to discover it in use by the eneniy.,"44 America
and the world discovered German use of‘guided missiles in
1943, and feverish interest resulted. True, as early as
1917 the U, S, Army Air Service experimented with pilot%
less aircraft or "flying bombs,™ and Dr. Robert H., Goddard
later experimented with Army rockets. ‘But not until World
War II did American Army Ordnance, or any other Army
Ordnance;, do much with military rocketry; and not until the
German guided missile did other German military men do much
with guided missiles., There were U, S. proposals for de-
veloping a "V-1 type" missile, as early as 1941, but it
was after the buzz bomb attacks on England that the War

45
Department initiated this project." Before these

44, Maj. Gen., H, N, Toftoy, "Army Missile Development,™
Army Information Digest, Vol. 11, No., 22, Dec. 1956,
p. 10.

450 Ibido, pa 22.
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attacks Army missile progress centered mainly in the Army
Air Force's Azon and Razon (radio and radar guided bombs)
both of which saw only limited service in World War II.

The Army's rocket activity began showing life late
in 1943 with organization of a Rocket Branch which provided
for central management of rockets in the same manner as
small arms, artillery, ammunition, and tanks. At the same
time, Ordnance requested California's Jet Propulsion
Laboratory to study development of long-range surface-to-
surface guided missiles. In May 1944 Ordnance placed a
$3,300,000 contract with JPL for general research on
guided missiles, including rocket propulsion and supersonic
aerodynamics. In less than a year a contract went to

General Electric for the HERMES project46 and in February

46. Major R, B, Staver, something of a Billy Mitchell in
advocating rocketry and utilization of German scien-
tists, said of the HERMES project: "There has been
a tendency of the Ordnance Department to place a
contract such as this and then, not only to assume
the engineers assigned to that project to be 'experts!
but also to rely on their opinions as such., Truly,
not one person on the whole HERMES project can be
called a rocket 'expert'... They are now where the
Germans were in about 1935,.,. (and) with the present
Ordnance program placing all of its research and de-
velopments with organizations outside the Army, no
real experience will exist within the Ordnance Depart-
ment..." The Future of Ordnance in Jet-Propulsion,

17 Dec. 1945, pp. 10-11, Maj. R. B, Staver, Ordnance
Department, ARGMA Technical Library files.
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47
1945 to the Bell Laboratories for the NIKE project, Late

in 1944 Ordnance built a wind tunnel at the Aberdeen
Proving Grounds, and four years later one at JPL. In 1944
the Armj established White Sands Proving Ground, a rocket
testing range adjacent to Fort Bliss, and in October 1945

at Fort Bliss it activated the 1lst Guided Missile Battalion.

The U, S. contract with German specialists after
World War II resulted from far-sighted initiative by both
Army Ordnance and the specialists themselves., Certainly,
flushed with victory, it took more than ordinary foresight
for Ordnance to pursue German scientific knowledge on a
24-hour a day basis, and it required as much foresight for
the German specialists to formulate a master plan for
selling scientific service to the Americans.

It is difficult to ®pin-point™ the American who first
thought of Project PAPERCLIP, the code name for transfer
to the U, S, of German guided missile specialists. We can
at least be sure it was someone who believed in "to the

victor belongs the spoils™ rather than "this is a war to

47, Ordnance Department Guided Missile Program, 13 Mar.
1947, pp. V-1 to VII-1 and VIII-1l to IX-1l. Rocket
Development Division, ABMA Technical Documents
Library.
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end all wars,® Neither President Eisenhower's Crusade In
Europe nor the Secretary of Defense'!s diary covers the
subject.

It is interesting that two years after PAPERCLIP
began, President Eisenhower received a briefing concerning
its origin and mission°49 The briefing officer (of the
War Department General Staff) told Eisenhower that the
original impetus behind Project PAPERCLIP began near the
end of 1944 when British and U, S. military organizations
collaborated in the plan known as ECLIPSE. This plan
would implement the U. S, State Department®s SAFEHAVEN
project "for the control of German individuals who might
contribute to a revival of the German war potential by
subversive activities in foreign countries after the war.®™
Subsequently, the U, S. "sought out the most strategically
important®” centers of German scientific knowledge, and

analyzed "the threat to world security involved in the

48, Dwight D. Eisenhower, Crusade In Europe, Doubleday &
Cooy, Inc,, Garden City, N, Y. 1948, Also Walter
?111159 Editor, Forrestal Diaries, Viking Press, N, Y.

951,

49, "Outline for Briefing General Eisenhower on German
Scientist Exploitation Program,"™ Tab A, 11 Mar. 1947,
Conference files, Special Expl. Br., MID WDGS, Wash.
Cited in Harriet Buyer and Edna Jensen, Hlstogx of
AAF Participation in Project Paperclip, May 1945 -
March 1947 iExpioitation of German Scientists), Aug.
1948, p. 3, Research Studies Institute, Maxwell AFB,

Ala.
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proper and permanent control over a large group of German
scientists; and the problems involved in achieving either
proper or permanent control in Germany.nso

In May 1945 Supreme Headquarters, AEF, cabled the
‘Policy Staff of the War Department General Staff for policy
instructions toward control of scientific and technical re-
search in Germany. The Chief, Military Intelligence
Service, WDGS, promptly answered with a "situation estimate®
on "Long Range Policy on German Scientific and Technical
Research,®

Meanwhile, along with interest among top U. S. of=-
ficials, top Army men were advocating the use of German
scientific knowledge. Major General H. J., Knerr, U. S.
Strategic Air Forces, says that he eariy recommended to
Lt. General Carl Spaatz, USSTAF, that the "™AAF make full
use of the established German Technical facilities and
personnel before they were destroyed or disorganized.™

Knerr also discussed this subject with the Honorable

Robert A. Lovett, Assistant Secretary of War for Air, during

50, Ibid,

51, Memo, Chief, MIS, for Dir. of Intell.,, WDGS, Wash.,
22 May 1945 (S);.Cable, SHAEF-$88111, SCAF-394, to
Chief, Policy Staff, WDGS, Wash,, 15 May 1945, both
Policies on German Scientist file, Special Expl. Br.,
MID, WDGS, Wash., Cited from Ibid., p. 4.
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his first visit to the European Theater in April 1945,
Knerr advocated to Lovett that the U., S, begin immediate
exploitation of knowledge and experience of the German
scientists, bringingtheir families with them to the United
States, "not only for the mental stability it would give
the men to know they were safe...but to prevent...their
being taken hostage im the scientists' absence.”sz
Foremost among the individuals who closely supervised
Project PAPERCLIP was "Mister Rocket,® the then Colonel
H. N. Tofdfly. ™At the close of World War II, when many
officials wishfully chose to ignore the possibility of
another global conflict, Toftoy advised, exhorted; begged,
and hounded government officials to recognize the neces-
sity of building an arsenal of rockets."s3 As leading

officer in Operation PAPERCLIP, Toftoy called Washington

in May 1945 and receiving no answer flew personally to

52, Interview with Major General H, J. Knerr, Secy. Gen.,
Air Board, Hq., AAF, 24 Apr, 1947, Cited in Ibid.,
P. 5. Also see Ltr, from Joseph W. Angell, Jr.,
Asst, Chief, USAF Hist, Div, to David S. Akens, Chief,
ABMA Hist. Sect., 3 Oct. 1958, ABMA Hist, Off, files.

53. Bob Ward, "Toftoy Kept America in World Missile Race,"
éﬂ%ntsville Times, 19 June 1958, The Times article
also says that Toftoy "was personally responsible for
getting some 130 key German missilemen into the
country.” The Ag%x Inforg%tion Digest, under the title
"Men Of The Missile Command,® Oct. 1958, p. 61, says
of Toftoy: ™He recommended bringing to this country
German scientists and engineers who had pioneered in

rocketry.”
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request transfer to this country of some 300 German scien-
tists and technicians, He managed to get 127 German
sciermtists and technicians here.54

Working for young Col. Toftoy (now Maj. Gen. Toftoy)
on Project PAPERCLIP was Maj. James P, Hamill of Ofdnance
Technical Intelligence. Not only did Col. Toftoy and

Major Hamill pursue Project PAPERCLIP where directed,'but

54, ' Other top Army men early advocating use of enemy
resources included Maj. General Gladeon M. Barnes,
Chief of Research and Development., In 1942 he

"instituted a plan for getting technical information
from theaters of operations to be used in U, S. re-
search and development., The General persuaded Army
Intelligence that trained Ordnance observers could
collect data on enemy equipment, and in the last year

of World War II intelligence staffs recruited addition-

al men for Enemy Equipment Intelligence.

Also, there was Brig. Gen., Henry B, Sayler, Thea-
ter Ordnance Officer. In Europe where Allied invasion
of the continent gave access to German factories,
laboratories, and experimental stations General
Sayler realized before D-day that captured German
correspondence, laboratory equipment and records, as
well as interviews with war prisoners...would give
valuable knowledge of enemy development plans and
methods.

Acting on General Sayler's suggestion the Chief of
Ordnance assigned technical specialists to the task,
and in October 1944 the first group began work. The

resulting information was assembled by a Joint British-

American Agency, the Combined Intelligence Objectives

Sub-Committee (CIOS) with headquarters in London.

Constance M, Green, Harry C., Thomson and Peter C.

Roots, Washington 1951, The Ordnance Department

Planning Munitions for War, pp. 2 2-266, Hist. Off.
lies.
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apparently beyond authorization they took material from |
under the Russian's noses at the valuable Nordhausen Plant,
In an article entitled "How We Let The Missile Secrets
Get Away,"™ Major Hamill is quoted: "We knew about the
Nordhausen plant long before we took it., The written
orders I received indicated that Nordhausen was to be in
the Russian zone and that all plans and equipment were to
be left for the Soviet., These orders originated at a very
high level. Unofficially and off the record I was told to
remove as much material as I could, without making it
obvious that we had looted the pla.ce."55

This U, S. official softness toward Russia resulted
indirectly from a plan by the European Advisory Commission
in November 1944, made up of Russian, British and American
representatives (Ambassador John.gﬂ Winant for the U, S.).
Gen., Dwight D. Eisenhower signed the plan in Berlin on
5 June 1945, and it stated: "All factories, plants, shops,
research institutions, laboratories, testing stations,
patents, plans, dfawings and inventions...will be held

intact and in good condition at the disposal of allied

55, Peter Van Slingerland, "How We Let The Missile Secrets
Get Away," Look Magazine, 4 Feb, 1958, p. 23.
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representatives for such purpose¢s as they may prescribe."56
The decree did not state which allied representative, and
apparently it did not refer to German personnel.

Those were days of crucial bargaining amid distrust, |
headed by U. S. desire that Russia intervene in the Pacific.
On April 26 the Joint Chiefs of Staff issued Order

1067, directing General Eisenhower to "preserve from de-
struction and take under your control records, plans,
documents, papers, files and scientific, industrial and
other information and data belonging to...Cerman organi-
zations engaged in military resea.rch."57 Again the order
apparently did not imply German scientists and technicians.
Meanwhile, there was lack of unanimity among our own
Armed Forces as to what to do even with U, S, missile de-
velopment. Within the Armed Forces, missile projects were
"running around loose and being furthered by anyone ag-
gressive enough to take the ball and run.n58 The U, S.

Army's History of World War II, states: "Air Forces and

56, 1Ibid.

57. 1bid.

58. Constance McLaughlin Green, U. S. Army in World War
11, Washington, D. C., 1955, Ch. VIII, p. 234, quoting
Brig. Gen, Richard C. Compland, Ordnance Officer
assigned as liaison at Army Air Forces Headquarters
in Washington,
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o
Ordnance Department, as well as the NDRC, had for months

been pursuing investigations of this type of weapon.
German use of "buzz bombs™ and later of the deadly V-2
rockets, about which specialists in the United States al-
ready knew a good deal, sharpened awareness of the urgency
for work in this field...obviously the duplication of re-
search or the withholding by one group of data useful to
the other must stop.®

Of extreme significance is the initiative of the
German specialists themselves toward joining the United
States., Here was an example of the scientific elite of a
defeated country not only surrendering en masse, but making
definite »nlans for such several months before defeat. This
group consisted of some 400 of Germany’s top scientific
"brains," not diehard Nazis but a cohesive group with a
carefully considered plan for surrender., Major Hamill
explained it this way in 1951. "That guy up there wants
to go to the moon," he said, taking as an example von Braun,

60
with office above hise.

* National Defense Research Committee,

59, Ibid., p. 234.

60, Daniel Lang interview with Maj. James P, Hamill in
1951 at RSA, Cited in New Yorker Magazine, Apr. 21,
1951, "Reporter At Large,® Daniel Lang, p. 81l.
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Talks with German specialists at ABMA, during prepa%
ration of this monograph in 1958, indicate that much
reproducible material was destroyed, so that "we could make
ourselves wanted as well as our work." In an interview in
1951 Dr, von Braun said: "The (German) High Command and
the Ministry of Armament wanted us to move west., The Army
Corps commander defending Pomerania wanted us to stay and
help him. In the end, we decided for ourselves.®™ As to
why he expected the West to be eager for them, von Braun
added: "It all made sense, The V-2 was something we had
and you didn®t have., Naturally, you wanted to know all
about it."

After their trip to the mountains to await capture by
Americans, the specialists stood ready from early April
until almost the middle of May. No one suspected they were
there. Meanwhile, "Hitler was dead, fhe war was over, an
armistice was signed--and the hotel service was ex:cellent."62
Finally, on May 10th, 1945, von Braun grew tired of waiting
and sent his brother Magnus down the mountain on a bicycle
in search of the American Army. A GI in the valley

directed him to a Counter Intelligence Corps headquarters

6l. Daniel Lang interview with von Braun, lbid., pp. 86-

87.
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in a nearby village. The result was that "Approximately
150 of the best scientists and technicians,..after pre-
liminary interrogation and background investigations by
U. S. intelligence,..were offered five year contracts to
come to the United States and work for Uncle Sam.™ The
United States pfomised to provide housing for the families
remaining in Germany "until arrangements could be made to
bring them to the United States at a later date, We also
guaranteed to protect their families from die=hard Nazis
who considered them traitors for agreeing to work for a
former enemy.,“63

Transports brought to the United States 100 nearly
.complete V-2's; together with a large collection of plans,
manuals, and other documents. Three hundred carloads of
material went from Nordhausen to Antwerp to the United
States, In June 1945, while evacuating remaining scien-
tists and families (24 hours before the Russians arrived),
the U, S. found five trunks filled with Dr, Dornberger's

notes, hidden in abandoned salt mines. Later, one of the

63. History of German V-2 and "Operation PAPER CLIP "

1958, p. 6, Capt. Rudolph Nottrodt, Executive Officer,
OML, Hist, Off, files.
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German specialists said: "We probably got a complete set
of plans, but the Russians probably got a nearly complete
set too. You know, with things like plans, you always
make copies." Before leaving Nordhausen, U. S, forces
debated blowing up the plant, but since they lacked the
authority, they felt forced to leave it for Russian

capture a few hours later. Dr. Dornberger said some of

‘the machine tools left in Nordhausen were unique in the

world, and estimated that the plans for thé A-~9/A-10 may
have helped 15 to 20 per cent in building the SPUTNIKS.64
Von Braun agrees that the Russians got much material
and that "the United States got the best of our group.
The Americans looked for brains, the Russians for hands.
The Russians have a great many production engineers who
can make wonderful copies of V-2?'s, The American approach
has been to see the whole business as a field for de-
velopment, to try for something better than anything made

at Peenemi¥nde."™ Grottrupp, agx—excellent electronics

and guidance control man, went over to the Russians, but

64, Peter Van Slingerland, "How We Let The Missile
Secrets Get Away,"™ Look Magazine, 4 Feb. 1958,
Po 23, :
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he "was the only one of the inner circle at Peenemunde

65 & 66
who deliberately went gver to the Russians,”

65, Daniel Lang interview with Wernher von Braun at RSA
in 1951, Cited in New Yorker Magazine, Apr. 21,
1951, pp. 89-90., Later in the interview von Braun
mentioned his "Mars Project™ novel. "But what about
the moon?™ he was asked. ™Mars is more of a chal-
lenge," von Braun replied. "It would take two
hundred and sixty days to get there., To the moon
it's only a hundred hours,"” He hesitated momentari-
ly. Then he spoke with an intensity he had not shown
all evening. "Personally, though, I'd rather go to
the moon than to Mars, even if the trip is shorter,"
he said. "After all, a journey to the moon is
unquestionably a possibility... Spaceships will

/ eventually be used by everybody. All this military
application of rockets--it's only a part of the
picture. A means to and end."™ JIbid., pp. 91-92,

66, Later Grottrupp returned to Germany and wrote an
article "In The Shadow of the Red Rocket."™ Contrary
to earlier opinion, "this article makes it clear that
Grottrupp did not deliberately go to Russia.®™ Inter-
view with Mr, Ernst Lange, and later with Mr., Fritz H,

Weber, ABMA, 23 Oct. 1958,
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II. ABERDEEN PROVING GROUND AND WHITE SANDS

The first seven of the German specialists arrived in
this country at Fort Strong, New York, 20 September 1945,
the Army taking them from there to Aberdeen Proving Ground,
Maryland.1 Here they helped process German guided missile
documents captured after the collapse of the German armies,
With the help of these specialists Aberdeen segregated,
translated, evaluated, and catalogued over 40 tons of
reports, charts, and drawings, The specialists "often at
a glance...could classify a document as importantbor
trivial. Such speed was possible, because often these men
were working with documents which they themselves wrote or
helped compile.® Meanwhile, 120 German specialists ar-
rived at Fort Bliss, Texas, and White Sands Proving Ground,
to be joined by the first seven specialists at the con-

clusion of the Aberdeen project, late 1945,

1. Headquarters, United States Forces, European Theatre,
TO, 15 Sept. 1945, KCRC files, Kansas City, Mo. These
flrst seven to arrlve were Wernher von Braun, Erich W,
Neubert, Theodor A. Poppel, August Schultze, Eberhard
Rees, Wilhelm Jungert, and *Walter Schwidetzky.

2. History of German V-2 and ™Operation Paperclip,”™ 1958,
pp. 7-8. Capt., Rudolph Nottrodt, Executive Officer,
OML, Hist, Off. files,
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These first years in the United States contained
various disappointments for the specialists, which at times
must have hampered their assistance to U. S, research.
There was the matter of sorting 40-tons of documents and
at White Sands the firing of "rusty, dried-out V-2ts,"
considerably inferior to the big-time research of Peenemiinde.
Frankly, said von Braun in 1951, ®we were disappointed with
what we found in this country during our first year or so,
At Peenemiinde, we'd been coddled. Here you were counting
pennies. Your armed forces were being demobilized and
everybody wanted military expenditures curtailed°“3

One of the leading military figures in bringing the
specialists to this country wrote in December 1945:

"The German group was guaranteed the privi-
lege of exchanging mail and small packages with
their families located in the army housing project
at Landshut, Bavaria.... Unless this situation
is rectified immediately, serious trouble may
result.... The German group all signed contracts
written in English. This contract stipulated that
in the United States they would be furnished room
and board.... As stated to the undersigned by one
of the German engineers, if these charges continue,
it would appear that the word of even several
American officers cannot be relied on." The re-
port continued elsewhere: "The writer knows most
of the German group and can say without fear of
contradiction that there is only one basic
incentive which has led this group to come to the
United States-~-the future possibility of carrying

3., Daniel Lang interview with von Braun, the New Yorker,

1951, op. cit., p. 89.
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on research and development as citizens of the
United States. To come to the United States

and know they were all to be returned at the

end of one year really offers them absolutely
nothing."” And "At times, the handling of this
group has not been satisfactory, that is from
the undersigned's viewpoint as well as the
Germans., When these men began work at Aberdeen
they were put in charge of an Army private...

As yet no really concrete plan for the utili-
zation of this body of expert personnel has been
made known... It took considerable effort to
persuade many of the German group to come to the
United States.... A Treasonable program should
be instigated, and not one just to help in one
way or another zith the firing of a few V-2%s

in New Mexico.™

There were 1,136 German and Austrian specialists and
dependents in the United States under Project PAPERCLIP on
18 May 1948; 492 were specialists and 644 were dependents.
Of the 492 specialists, 177 were with the Army, 205 with
the Air Force, 72 with the Navy, and 38 with the Department
of Commerce but under Army custody,s It is interesting

that the largest single group of specialists was with the

4, This interesting 1945 report by an Ord. major who
"feels qualified if not obligated to present his views"
is entitled The Future of Ordnance In Jet-Propulsion,
17 Dec., 1945, See p. 12 and Epclosure A, Major R, B,
Staver, Ord. Department, ARGMA Technical Library files.

5, Volume II Appendix to History of USAF Participation In
Project Paperclip, Aug. 1948, final three pages of
Appendix, "PAPERCLIP Strength Report,™ Research Studies
Institute files,
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Air Force and the second largest with the Army, 146 at
Wright Field and 121 at Ft. Bliss.6

White Sands Proving Ground, in addition to having top
personnel from Peeneminde as well as 300 freight-carloads
of V-2 components, was an ideal teSting range, A flat,
isolated desert area, about 125 by 40 miles, the range had
the world®s most massive building, the firing site block
house,

However, before either White Sands or the transported
V-2's, there was rocket activity in the West, California
Institute of Technology fired 24"Private A" rockets from
Camp Irwin Reservation near Barstow, California, 1-16
December 1944, Within the next four months, by 15 April
1945; CIT fired 17 ®"Private F" rockets, these from White

7
Sands Proving Ground, Thus, the first rockets to rise

6. ™At Ft, Bliss, however, was a cohesive group, repre-
senting most of top echelon at Peeneminde.”™ Interview
with Walter Wiesman, ABMA; 13 Oct, 1958, Wiesman, one
of the Germans, was at Ft. Bliss in 1948, "Most of
Peenemtinde's top echelon came to the U, S, Army, rather
than elsewhere,” further explains Col, W, J. Durrenberge:
"because the U, S, Army desired the ®whole team,! and
"because of Colonel Toftoy's ability to get along with
people.” Interview with Col. W. J. Durrenberger, AOMC,
27 Oct, 1958,

7. Of this seventeen, two were dummies, for testing the
launcher and boosters,
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from White Sands were not V-2's, but American CIT "Private
F'so"8

The "Private"™ missiles were part of Project ORD-CIT
(Ordnance-California Institute of Technology), "granddaddy"
of the Army's guided missile projects. Project ORD-CIT
actually began in 1936 at CIig when a small group‘of re-
searchers began designing rockets for high-altitude re-
search work, This led to the first mass-produced American
take-off unit (JATO)Q* followed by authorization from
Major General G. M, Barnes‘to go ahead with a high altitude
rocket project., The latter was in January 1944, and the

rocket projects under the authorization became known as

9
Project ORD-CIT. In addition to the "Private™ rockets,

%* Jet Assisted Take=0ff,

8. Rocket Development Division, R&D Service, Office, Chief
of Ordnance, Ordnance Department Guided Missile Program,
13 Mar, 1947, Chapter IV, ARGMA Technical Library files.,

9, The Future Of Ordnance In Jet Propulsion, 17 Dec, 1945,
P- 8, Maj. R, B, Staver, Ordnance Department, ARGMA
Technical Library files. Major Staver added: "The
writer can speak with some knowledge of the facts as
it was he, who in December 1943, first recommended to
General Barnes and Colonel Ritchie that the ORDCIT
project be undertaken, Under the circumstances it
appeared logical at that time,.®™
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Project ORD-CIT included "Wac Corporals®™ and "Corporals,”®
rockets which earned the following history as of 31 March
1947 |

"Wac Corporal. Firings of the booster unit for
the Wac Corporal commenced at White Sands Proving

Ground in September 1945, with the first complete
missile being fired in October 1945, A total of
seventeen (17) of the complete missiles (including
booster) have been fired to date. In addition,
seventeen (17) of the booster rocket units, some
with and some without dummy Wac Corporal missiles,
have been fired., Firing of the last three missiles
was conducted by the lst AAA Guided Missile Bat-
talion, Initial development tests are now con-
sidered to be complete. Twenty-five (25) of the
missiles are to be made for the Signal Corps, and
an additional fourteen (14) are to be constructed
for further ORDCIT test requirements, Preparation
of drawings for this production is now under way at
Douglas Aircraft Company,

"Corporal. Fabrication and testing of the com-

ponents of the No. 1 prototype of this missile

are being pushed to enable the first round to be
fired in May of this year, The critical components
continue to be the tanks., The first unit of tele-

metering equipment for the missile has been com-
leted and is now being calibrated. Sixty-three
63) motor and vane test runs have been made, the
last test being of the moisr which will be used

in the Number 1 missile.™

10, Ordnance Department Guided Missile Program, 13 Mar.
1947, Chapter 1IV-3, Rocket Development Division,
R&D §ervice, Office, Chief of Ordnance, ARGMA
Technical Library files.
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The ®"Private A and F" missiles carried instruments
for reporting only on missile behaviour and hence tested
missile design. Ordnance next scheduled a WAC CORPORAL
missile for exploring atmosphere at an altitude of 100,000
feet, Since it would go higher than the PRIVATE, designers
tagged it CORPORAL,

After the first 10 WAC CORPORAL firings, the new
rocket proved itself capable not only of 100,000 feet, but
of 230,000 feet altitudeo11 And of the subsequent WAC
CORPORAL firings before 1948, the seventh one reached
240,000 feet, the eighth one 206,000 (the chute opened and
Ordnance recovered this one almost intact), and the last
one, on 12 June 1947, reached 1989000012

Meanwhile, early in 1946 White Sands readied its first
V-2's, The schedule called for firing about two V-2%s a

month, with No. 1 a static test at White Sands on 14 March

11, Ibid., unnumbered table "General Conclusions After
Series of First 10 Wac Corporal Firings,” Chapter IV,

12. Army Ordnance Department Cuided Missile Program,. 1 Jan,.
1948, p. 35, Office, Chief of Ordnance, ARGMA Techmical
Library f11eso

WAC CORPORAL tilted the scales at 660 pounds; for
propulsion it used an acid-aniline motor capable of
developing 1,500 pounds thrust for 50 seconds. The
missile, utilizing a "Tiny Tim"™ booster for initial
thrust, lifted vertically from a 100-foot tower,
Ibid., p. 21,
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1946.13 There were altogether 52 V-2 firings from White
Sands Proving Ground and Florida Missile Testing Range,
the last one on 28 June 1950. Rocket No, 17, 17 December
1946, reached the highest altitude, 116 miles, and No. 16
on 5 December 1946 the longest range, 111,1 miles.14 With
these firings.Ordnance learned to handle and fire large
missiles, and to experiment with designs for future rockets
and ground support equipment.

The most historic achievement of the WAC CORPORAL was
the part it played in February 1949 in lifting the BUMPER
missile, which set altitude and velocity records which
stood for half a dozen years.

The BUMPER missile resulted from the need to check
theories and provide data on multi-stage rocket flight
including (1) the separation and ignition of the second

stage rocket in highly rarefied air, (2) the stability of

13, Ordnance Department Guided Missile Program, 13 Mar,
1947, Chapter VII-3, Rocket Development Division,
R&D Service, Office, Chief of Ordnance, ARGMA
Technical Library files.

14. Final Report, Project Hermes, V-2 Missile Program,
General Electric, Report No. R52 A0510, Sept. 1952,
cited in Willy Ley, Rockets, Missiles, and Space
Travel, p. 460,
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a second stage missile launched at extremely high velocities
and altitudes, (3) the aerodynamic effects at high Mach
numbers obtainable in no other way at that time.

The BUMPER missiles, consisting of a V-2 with its
nose modified to accommodate a WAC CORPORAL, represented
the combined efforts of Army Ordnance, JPL, Douglas Air-
craft, and General Electric. The first full-powered flight
was entirely successful, On 24 February 1949 the WAC
CORPORAL traveled upward at a speed of 5,000 m.p.h. to a
height of 250 miles., Thus the Army was first to send an
object outside the earth's atmosphere. The flight lasted
12 minutes, necessitating a directional correction of
several miles to adjust for the earth?s rotation.

In 1947 the Army cooperated with the Navy in the
experimental firing of a V-2 from the deck of the U.S.S.
Midway. The missile, not originally designed to counter-
act a ship's motion at launching, took off in an erratic
manner, but did prove that large ballistic missiles could
be successfully launched from ships,

One V-2 failed to respond to its preset flight path
and passed over El Paso and over Juarez where a fiesta was
in progress. Fortunately it impacted on a barren hill,

White Sands operations halted pending a complex and
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effective safety system, consisting essentially of a combi-
nation of radar tracking with automatic plotting boards,
precise and continuous electronic impact prediction, backed
up by visual observation through a sky screen on which
safety limits appeared.

The V-2 program conducted at White Sands Proving
Ground contributed much to the rapid postwar progress in
the missile field. The Army fired many missiles in col-
laboration with scientific institutions seeking data on the
upper atmosphere and the effects of cosmic radiation. This
phase became so important that the Navy developed its
VIKING missile to continue the work after the supply of

V=2%s was exhausted,

15, General Toftoy, Army Information Digest, Dec. 1956,
Vo%° 11, No, 12, p. 25=27, ARGMA Technical Library
files.

16, Throughout this early history the Navy participated in
rocket activities at White Sands. The Proving Ground's
first history has this to say of Navy cooperation:

"In the fall of 1945, the Chigf.of Ordnance (had)
invited the Chief of the Bureau of Ordnance of the
Navy, through the Office of the Secretary of the Navy,
to participate in the activities at White Sands Proving
Ground. This invitation was very favorably received

in the Navy and, as a result, the Bureau of Ordnance
and Bureau of Aeronautics jointly accepted and made
available funds from both bureaus to augment the fa-
cilities at the Proving Ground., The concept of this
acceptance and augmentation was definitely to avoid
duplication and to provide additional facilities so
that the potential value of the Proving Groundg for all
military services, was greatly enhanced.®™- History of
Activities, White Sands Proving Ground, Las Cruces9
New Mexico, 9 July 1945--3T December 1952__po

0CO Historical Br. files. _ REGRADED ;_z,!“é,: 45 4 : BY n

13 It 1257 ON m

Ciic e ASSIR.D



46

III. HUNTSVILLE 4R
Redstone Arsenal

By 1950 the Army's mushrooming missile program was in
serious need of a central location and adequate facilities,
Ft. Bliss Research and Development had performed its origi-
nal mission of firing V-2's (A-Y's), of initiating studies
on long range rocket propelled missiles of all types, and
of rendering all possible assistance to the Army, Navy, and
industrial organizations engaged in rocket or guided missile
research,

In September 1949 Ft, Bliss officials, after in-
specting Huntsville Arsena192 proposed a guided missile
center in the area, and transfer of White Sands missile
experts to it. The Secretary of the Army approved on 28
October 1949, and on 21 March 1950 the Adjutant General

3
issued the movement directive.,

1. The original mission is stated in Memo, Asst. OCO to
CO, R&D Service Sub-Office, Ft., Bliss, 28 Feb. 1946,
subj.: Mission R&D Service Sub-0ffice, Ft, Bliss,
Kansas City Record Center files,

2, Huntsville Arsenal was a $70,000,000 Chemical Corps
installation constructed during WW II. Inactivated
later, the area became part of Redstone Arsenal,
ARGMA Historical Summary, 21 Oct. 1958, p. 4, ARGMA
Hist, Off. files.,

3. Executive Office Diary, April 1950, Redstone Arsenal
Historical files, Ibid., p. 8.
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It was a significant move. By November 1950, 500
military personnel, 130 German specialists, 180 General
Electric contractor personnel, and 120 Civil Service
employees transferred from Ft, Bliss to Redstone., With
them came the scientific and tooling equipment all of which
would soon contribute toward the famed REDSTONE System°4

Meanwhile, the Army missile program flourished, con-
sidering that from 1944-1950 Ordnance received only 17
percent of the total guided missile funds authorized the
Army, Navy, and Air Force combined.

The CORPORAL followed the WAC CORPORAL and PRIVATE
series, as research test vehicles, General Electric was
firing its HERMES A-1 interim surface-to-surface missile,
moving along with its HERMES A-2, and workingkhard on the
longer-range, high-performance and extremely accurate
HERMES A-3, LACROSSE, initiated at Cornell Aeronautical
Laboratories by the Navy for Marine Corps use against
strong points, transferred to the Army by Joint Chiefs of
Staff action and progressed out of its study phase into

experimental design.

4, Ibid., p. 9.
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As time went on, reorientation of the Army®s missile
program became necessary for several reasons? mew atomic
warheads developed; funds available to the Army became
limited; and the unsettled international situation intensi-

fied the urgency of obtaining operational missiles. Project

HERMES was affected the most., Ordnance cancelled HERMES A-1

as a weapon and suspended HERMES A-2; this left only the
A-3 as a major effort at General Electric, Responsibility
for the HERMES C-1 study went to Redstone Arsenal and

became the REDSTONE project (designated in the interim as

5
Major).

During the Korean action the requirement for a surface-

to-surface missile became so urgent that the CORPORAL re-

search vehicle was ®crashed™ as an interim weapon system;

it could be operational sooner than the more refined HERMES.

5, "The MAJOR will be a ballistic rocket with a range of
" 75-=150 miles, a warhead weighing 6,900 pounds, and an

inertial guidance system accurate within 150 yards in
range and azimutho... Since the initiation of Project
MAJOR, Redstone Arsenal has been reorganized and the
Ordnance Guided Missile Center has been designed as
the Guided Missile Development Branch of the Technical
and Engineering Division. The personnel and facilities
for Project MAJOR have not been affected by the reorgan=-
jization," - Progress Rpt. No. 1, XSSM-G-14 (MAJOR) -
Missile, 1 Jan, 1951--30 Sept. 1951, ABMA Hist. Off,

files. ‘ . . ..
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By 1951 the Army determined that its surface-to-
surface requirements could be met by a family of guided
missiles consisting of CORPORAL, HERMES A-3, and a
proposed REDSTONE, These were to be the carriers of three
different sizes of warheads, but later when two warheads
satisfied the Army requirements and funds became extremely
short .the Army regretfully terminated the HERMES program.

Postwar developments of new and greatly improved
solid propellants for rocket engines at JPL and Redstone
Arsenal gradually placed them in a competitive position
with liquid propellants for guided missile:use, both as
to performance and to size., First flight tests of a large
solid-propellant motor were made in the HERMES RV-A-10
test vehicle,

Army Ballistic Missile Agency
The Army established the Army Ballistic Missile Agency

at Redstone Arsenal on 1 February 1956, thus taking a still
more important step forward in space capability. The new
agency took with it (physically only a few miles) the

Arsenalts Guided Missile Development Division plus the

6. Army Information Digest, Dec. 1956, Vol., 11, No. 12,
pp. 31-32, ARGMA Technical Library files.
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Arsenal's REDSTONE Missile mission. Even more important,
the Secretary of the Army, through the Chief of Ordnance,
delegated to the new agency unparalleled authority in the
development and procurement fields. This unique, direct
fixing of responsibility virtually eliminated delay.

Apart from the age old argument of civilian versus
military controls_ there are special reasons for ABMA
satellite success against difficult odds.8 With the organ-
ization of the Army Ballistic Missile Agency on 1 February
1956, German "creative™ genius joined Ordnance "production™
genius in an organization granted powers perhaps unprece-

dented in military history. To say this is to give no

7. History of Army Ballistic Missile Agency, 1 February--
30 June 1956, Nov, 1956, p, viii, ABMA Hist. Off. files.
8, Those to become more and more aware of this included,
as well, aircraft oriented civilian agencies. On 1
August the British magazine Flight and Aircraft Engi-
neer editorialized:

®"Their (U. S. Army's) total expenditure on research in-
to re-entry problems and nose-cone design and con-
struction can probably be assessed at several million
dollars, In contrast, the U.S.A.F. have spent about
one hundred times as much on similar investigations;
the nose-cone contracts with Avco and General Electric
alone amount to $111,308,359 and $158,000,000 respective-
ly. Doubtless the U, S. Air Force will similarly
achieve success with the problem, but the fact that the
U, S. Army have done so first shows conclusively that
the biggest man does not always win."™
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bouquets to anyone, for it may be remembered that after
World War II the Army was walking a somewhat lonesome path,
World War II had validated "air power,"™ and the Army’s main
claim to Mair power®™ was the German missile scientists,
which it had under contract. So the main wonder is that

the Army took as long as it did in creating a special organ-
ization to best utilize German creativeness and Ordnance
productivity,

In organizing ABMA the Secretary of the Army delegated
the Commanding General, ABMA, through the Chief of Ordnance,
Ppractically every authority in the development and procure-
ment fields which could be delegated by the Secretary under
the provisions of law and Department of Defense regulations,
In effect, this.,..virtually eliminated delay exceptoooih
securing funds and approvals from the Department of Defense
levels,ng In addition, the Army transferred to the Agency
"top Army experts,®™ which helped assure a high calibre of
work at the agency, as well as assure close liaison between
the producer and the user, in this case liaison between the
Agency (producer) and the military requirements specialists

(user).

9, History of Army Ballistic Missile Agency, 1 February--
30 June 1956, p. ix, Hist, Off, files,
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Esprit de corps became the Agency®’s trademark; common-
place remarks of visitors were ™there seems to be a sense
of mission here®™ and "people are in a hurry,“lo This sense
of urgency was perhaps intrinsic in the coupling of creative
and production experts, who were informed enough to be
afraid for the West. Also invelved was the fighting spirit
of a small team, which was the Army’'s lesser role after
World War II, a factor which undoubtedly fanned the flame.
And there was the personal magnetism of ABMA'Ys military
leadership, which demanded that "schedules be met, no matter
what the sacrifice."

The Agency, inadvertently perhaps, strengthened its
sense of urgency by under-staffing rather than over-
staffing its personnel complement. This meant ™overtime,®
which itself suggested urgency, and reassured its employees
and other Huntsville citizens that if funds ever grew short
the first to suffer wéuld be "overtime,™ not employees?
positions.

The above points became axiomatic at the Agency. Less

well known was the role of the Agency's Missile Firing

10. In 1958 Secretary of Army Wilbyr B, Brucker visited
ABMA. Perhaps comparing the Agency to other instal-
lations he visited, he spoke to newsmen concerning
ABMA!s unusual-sense ®of urgency."
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Laboratoryo* During 1958, when the Navy®s VANGUARD suffered
six spectacular failures and the Air Force's THOR-ABLE
exploded after seventy-seven seconds of a much publicized
flight toward the moon, the Army*s JUPITER often earned the
newspaper?s sobriquet of ™old faithful.®™ For explanation,
in addition to the common ones mentioned above, an ABMA
employee said: "The forgotten men in the whole thing are
MFL* people. Those fellows, during a firing down in Florida,
check every missile function and then do it again., Other
missile firing teams are much less experienced in this kind
of thing; the Army, before it pushes the button, makes sure
it can do what it said it can doo"11 General Medaris ex-
plained it this way to a Congressional investigating
committee: ".,..we find out everything we need to know
through tests on the ground, in the laboratory, on the
static test stand, and we look at firing tests as simply a

verification of that which we believe we already know."

* Missile Firing Laboratory, the segment of ABMA re-
sponsible for final checkout and firing of ABMA missiles,

11. Interview with J. H. Draughon, Chief, Review Br., ABMA
Cont, Off,, 13 Sept. 1958,

12. Department of Defense Appropriations For 1958,
Washington 1957, p. 1508, Subcommittee Of the Com-
mittee On Appropriations, Part II, Hist. Off, files.
Later, this Subcommittee asked Dr. von Braun what he
expected to learn from going to the moon, In answer-
ing, von Braun quoted Farraday, who was once asked about
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Important Satellite Decision

ABMA came into being during the time of the famous
"ORBITER decision.™ It will be remembered that in
September 1954 Dr, von Braun published a paper entitled
"The Minimum Satellite Vehicle Based Upon Components Avail;
able From Missile Development of the Army Ordnance Corps.®
This detailed engineering plan indicated that the Army
could launch a satellite, with hardware then availableol3
Such belief on the part of the Army led it to suggest a

14

joint undertaking with the Navy,” and the result was

15
Project ORBITER., However, Project ORBITER came to an

his research on electrical induction, %What is the
purpose of a newborn baby? We find out in time.®™
Ibid., p. 1525, )

13. Project ORBITER, 19 Sept. 1956, p. 7, ABMA, DOD, Hist,
0ff, files.

14, Previously, in 1954, the Army expressed desire that
the Navy and Air Force join it in a mutual satellite
program, the Navy initially to provide tracking sta-
tions at sea., The original concept was to orbit a 5-
pound inert slug about 2 feet in diameter, using a 4-
stage rocket with a REDSTONE booster and clustered
LOKI rockets. The Navy agreed, but the Air Force de-
clined such a program because of interest primarily
in long range studies of heavier satellites, See
Ltr., Chief, GMDD, Ord. Msl Labs, RSA, to Chief,
Aeromedical Br., Xir Research & Dev, Command, no subj.,
23 Dec. 1954, Hist, Off, files,

15. This project, estimated to cost $17,700,000, actually
used a half million dollars only, this money paying
for preliminary design and engineering work, and some
hardware experimentation on components. Inquiry Into
Satellite and Missile Programs, Washington 1958, p.

699, Committee on Armed Services, United States
Senate, Part II, Hist, Off. files,
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abrupt halt in 1955 in a surprising turn of events, It all
began when the Air Force and the Naval Research Laboratories
themselves began offering impressive new proposals for
orbiting satellites, proposals supported by detailed
theoretical statistics. These proposals, as compared to

the Army?s simpler plan, suggested use of radically new and,
for the most part, untried components to produce an instru-
mented satellite vehicle.

Honorable Donald Quarles, in his capacity as Assistant
Secretary of Defense for Research and Development, appointed
a scientific panel, the Ad Hoc Advisory Grouﬁ on Special
Capabilities, to study these proposals., There is continu-
ing speculation as to why this panel scrapped the Army’s
REDSTONE plan in favor of the ill-fated VANGUARD program.
Certainly, the Army had no representative on the panel,
Perhaps the best to be said for the panel’s decision was
its disunity, Chairman Homer J. Stewart taking the lead in
a sticang minority report that represented two members
against a five-man majority. In addition to Stewart,
serving on the panel were Dr.?s Richard R. Porter, C. C.
Furnas, C. C. Léufitseng John B, Rosser, Joseph Kaplan,

16
and Mr, G, H, Clement.

16, Report Of The Ad Hoc Advisory Group On Special Capa-
bilities, Office of the Asst. Secretary of Defense,
Washington, August 1955, pp. i-17, Hist., Off, files,
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In August 1955 the Department of Defense R&D Policy
Council approved recommendations of the Ad Hoc Committee.
This Council consisted of Mr, Trevor Gardner and Lt. Gen.
Putt, of the Air Force; Mr, Marsh and General O*Meara, of
the Department of the Army; Mr, Smith and Admiral Briscoe,
of the Department of the Navy; and Mr, Martin, Mr, Newbury,
and Dr, Macaggey of the Department of Defenseo17

Several days after the Council recommendations, 0CO
(R&D) wrote to ASD (R&D), pointing out what it considered
errors of fact and reasoning in allowing the VANGUARD
program to replace Project ORBITERo18 This attempt failed,
however, and the VANGUARD program continued withcut any of
the nation’s leading German scientists., ™Were you pro-
hibited at that time from going further?® Senator Estes

Kefauver inquired of General Medaris in a 1958 Congressional

hearing, "There was no statement of prohibition,"™ Medaris

17. Project ORBITER, 19 Sept. 1956, p. 7 ABMA, DOD, Also
Report Of The Ad Hoc Advisory Group On Special Capa-
Bifltlégz Office of the Asst, Secy. of Defense Tﬁgﬁ)g
Aug., 1955, Hist, Off, files.

18, Memo for Asst., Secy. of Defense (R&D) from Asst, Chief
of Ord., 15 Aug. 1955, subj.: Scientific Satellite
Program; Rpt,, "Comments to a Few Statements Contained
in Majority Response to Minority Statement in Ad Hoc
Committee Advisory Group Report," 17 Aug. 1955; and
Rpt., GMDD, OML, RSA, subj.: ™Comments on Project
SLUG,"™ 17 Aug., 1955, All filed in Cont, Off. files.
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answered. ™"The decision was made that the national satel-
lite effort would be the VANGUARD effort, and no funds were ;
available for any further work, and no appeal for any."

With the Army ruled out of the satellite project,
ABMA shifted its ORBITER designs and hardware into a
program for testing re-entry nose cones, It was "quickly
evident that the same engineering design and the preliminary
hardware work that had been done with this half million
dollars under Project ORBITER could now be put to use,™
General Medaris explained further, "Project ORBITER en-
visioned a four-stage missile, the first being the REDSTONE
booster liquid, and the second, third, and fourth being
clustered solid-propellant rockets." By loading the fourth
stage "with sand instead of powder.,..this wouli give a
test of the multiple-stage rocket for use in testing the
nose cone and in recovering one.... The result was the
firing in September of 1956 of the famous or infamous
Missile 27...(which) described a ballistic trajectory of
about 3,330 miles in range, and, of course, in doing so

20
achieved an altitude of about 600 miles.,®

19. Inquiry Into Satellite and Missile Programs,
Washington 1958, p. 1699, Committee On Armed Services
United States Senate, Part II, Hist, O0ff, files,

20, Ibid., p. 1700
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Meanwhile, in May 1956 the Special Assistant for
Guided Missiles, Secretary of Defense, refused an OASD/R&D
request, presented originally by ABMA,)21 that ABMA's
JUPITER C re-entry test vehicle be an alternate to VANGUARD.
In writing to the Assistant Chief of Staff, Research and
Deveiopment9 Department of the Army, the Special Assistant
stated that "without any indications of serious difficulties
in the VANGUARD program no plans or preparations should be
initiated for using any part of the JUPITER or REDSTONE
program for scientific sa.t:ellit:e_ss.,"22

Technical information from ABMA’s missile programs
went continmously to the Navy VANGUARD Project. On 29
January 1957 the Chief of Research and Development, De-
partment of Army, requested ABMA information on satellite
use of JUPITER-C missiles,23 On 1 February 1957 ABMA
answered that the Army satellite could accommodate the
instrumentation of the VANGUARD payload but not the sphere

24
itself; and in April 1957 ABMA proposed to Chief, R&D,

21. Presentation to Ad Hoc Study Group on Special Capa-
bilities, 23 Apr., 1956, Hist. Off, files.

22, Ltr, Deputy Asst., Secy., Off. of the Asst., Secy. of
Defense, to Lt., Gen, James M. Gavin, Chief of R&D,
15 May 1956, subj.: Army Capabilities for Scientific
Satellite, Hist. Off. files,

23, TT, CG, ABMA, to Chf., R&, D/A, 31 Jan. 1957, Cont,
Off, files.

24, TT, CG, ABMA, to Chf., R&D, D/A, 1 Feb, 1957, Cont.,

0ff. files.
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6 satellites with JUPITER-C type vehicles, each satellite

weighing about 17 pounds,

The plan called for orbiting the

first satellite not later than September 1957, and the

second one by end of CY 1957, the program totaling about

25
18 million dollars, However, on 7 May 1957 R&%D, De-

partment of Army, reiterated that there was no plan at

present for having ABMA backup VANGUARD, On 21 June 1957

General O*Meara visited ABMA with instruction from the

Department of Defense that ABMA’s mission was not satel-~

26
lites, As a result, General Medaris on 3 June directed

recall of an ABMA satellite capability report requested a

few weeks earlier by Dr. Hagen.

"In various languages our fingers were slapped,®
explained General Medaris, "“and we were told to mind
our own business, that VANGUARD was going to take
care of the satellite problem., We followed in the
spring and summer of 1957 with 2 shots with the
scale~-model nose cone, the first of which we were
unable to recover, it fell too far away from the
target area, but the second of which went directly
into the target area, was recovered, and was the
one that was shown, was the nose cone that was shown
by the Presidentcso."

25,

26,

Memo for Record, Plans Br,, Cont. Off.,, ABMA; 24 Apr,
1957, subjo: PPOJeCt 618, Cont, Off, files, "and Cont.,
0ff., Rpt., Project 618 Program=wBudget Requirements,
9 Apr, 1957,

Memo for Record, Deputy Chief, R&%D, 22 June 1957,
subj.: Conversatlon with Gen° Medarls at RSA, 21 June
1657, Hist, Off, files,
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Senator Kefauver. "Do I understand then,
General Medaris, that in September 1956 you had
the hardware, the capability, and you proved that
you had it by firing a satellite?"

General Medaris., "This is correct: yes, sir."

Senator Kefauver, %And you had the satellite
ready?®

General Medaris. "Yes, sir., We did not have
scientific instrumentation in it because we were
outside of the scientific program. We did have
tracking instrumentation...ready.”

Senator Kefauver., "Now, were your plans since
the directive of November 1957, to go ahead? Are
you going to use substantially the same hardware
you had available for the satellite back in the
fall of 19572®

General Medaris., "Exactly the same hardware
except the satellite itself, the small orbiting
portion ahead of the fourth stage will now be re-
packaged and will contain the scientific experia2
ments of the IGY, This is the only difference.™ 7
After Russia®s successful SPUTNIK I launching, 4

October 1957, Secretary of the Army Brucker wrote the
Secretary of Defense again offering Army services in
orbiting a satellite, "The first JUPITER-C attained an
altitude of 650 miles and a range of over 3,300 miles,”

wrote Secretary Brucker, "We have already proven the 7

27, Inquiry Into Satellite and Missile Programs, Washington
1958, pp. 1700-1702, Committee on Armed Services

United States Senate, Part II, Hist, Off, files. .
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three most difficult stages of a four-stage satellite
vehicle.®™ Secretary Brucker went on to say that the Army
would require "four months from a decision date to the
first launching of a missile designed to place a satellite
in orbit., Over the period of a year the Army would be
prepared to launch up to six such vehicles., We would re-
quire a total of $12,752,000 of non-Army funds for this
purpose.”™ Secretary Brucker added that prior to the first
launch of a JUPITER satellite the Army could point out, if
desirable for psychological purposes, "that we have already
three satellite test vehicles (the JUPITER-C's fired in the
JUPITER program)®, He stated further that the Army "would
continue to cooperate with regard to the scientific instru-
mentation presently planned for VAN(‘:UA.RDo"28

When the Secretary of Defense responded by requesting
the Army to restudy its proposal for supporting VANGUARD,
Secretary Brucker w;ote that "we recommend the launching of
a JUPITER-C satellite in February and anether im April.
These would give us the basic knowledge which would help us

to place a VANGUARD sphere in orbit in June.™ To give added

28, Memo, Secy. of the Army to the Secy. of Defense, 7
Oct, 1957, subj.: Soviet Satellite, Hist, Off, files.
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assurance he suggested that plans include a fourth satelé
lite to orbit in September 1958, The four-satellite
project, known as Project 416, included orbiting of
VANGUARD instrumentation, and the program would cost $16,2
milliono29

At a meeting on 25 October 1957 the Homer J, Stewart
Committee unanimously endorsed Project 416, Then on 8
November 1957 the Secretary of Defense directed the Army to
prepare to attempt two satellite launchings during March
1958, On 15 November 1957 ABMA was authorized to obligate
$3.5 million for this purposeo30 A few days later |
Secretary Brucker recommended to the Secretary of Defense
that the Army launch the first satellite on 30 January in
order to make modifications, if necessary, for one to be
launched on 6 March 1958, This would provide the most
assurance for a successful launching of a satellite by the

31
March 1958 date announced by the President, The-De=~

partment of Defense readily agreed, a decision that ended

29, Memo, Secy. of the Army to the Secy. of Defense,
23 Octo, 1957, subj.: Army Support of the VANGUARD
Program, Hist., Off, files,

30, ABMA Cont, Off., Review Br,, Satellite Information,
notebook, dated March 1958, Tab H,

31, Memo, Secy., of the Army to Secy., of Defense, 20 Nov,.
1957, subj.: Scientific Satellite Program, Cont,
0ff, files.
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the SPUTNIK I and Project ORBITER era, in which Russia
launched the world's first satellite while the U. S, did an
unexpected turn from ORBITER to VANGUARD.

Questioned by the Senate subcommittee during this era
between the SPUTNIKYs and EXPLORER I, General Medaris said,
concerning the Army's readiness to launch satellites:

®..o.being obviously a Government instru-
mentallty we do not need to make contractual
changes in order to make a change in our program,
and therefore all that is required to meet the
day-to-day exigencies of a fast-moving develop-
ment program is that I make up my mind.

"If somebody asks the question and I can
give them an answer, it can be done 5 minutes
1atero coo

"And by having, as we have there, access to
the complete ramification of resources :
as well as decision elements that are requlred
to do these things, we just cut out all the
falderal, if you want to put it in simple
temSDOO o

"It is nothing for us to select somebody and
tell him what to do and get him underway in a
week®s time.ooo™

Senator Kefauver, "Then, as I take it, in
the research or in the first stage, you have there
the heads of all the divisions where decisions can
be made by pulling them in for a conference.®

General Medaris. ™"That is right."™

Senator Kefauver, "Whereas if a research con-
tract is placed with, say, Company A, then that
company has got to get Company B, Company C,
Company D, and Company E all together. That takes
time.
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®And then where there are changes in plans
or decisions to be made, the Company A man has
got to then get in touch with Companies B, C, D,
and E at distant places--"

General Medaris. "That is correctecee™

Senator Kefauver., "In other words, no one
industry would have all the groups together that
you have down there.™

General Medaris. "No, sir. And, if they had
them, they would have them in different plants
scattered around over the country; whereas, as
Dr. von Braun has so ably put it, those decisions
are made over the intercom. I can flip 6 keys and
I can talk to 6 laboratory chiefs and I can get an
answer, They are all right there."

Senator Kefauver. "Then, as I understand it,
you orient your contractor like you did with
Chrysler, and as soon as the manufacturing is to
be done, they can move right in.®

General Medaris., "Well, they come right in at
the beginning. We had them bring in, when we
started on JUPITER; they sent a hundred people
down there,"

Senator Kefauver. "Now let us take just an
average operation, Your system and the other
system, how much would you say you cut the lead
time by the way you operate?®

General Medaris. "I think, given equal quali-
ty and equal complexity of the system, that we
take a year gff as a minimum on fielding of the
system‘,“.,"3

Five EXPLORERS

JUPITER-C 29, The success of Russia's SPUTNIK I in-

flamed world imagination, but now its heart responded as

32, Inquiry Into Satellite and Missile Programs, Washington
1058, pp. 1711-1713. ’
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this country's Army did what it had claimed it could do.
Within four months after SPUTNIK I, ABMA's JUPITER-C 29
on 31 January 1958 lofted EXPLORER I "when the chips were
down,®" after bad weather postponed launching on 29 and 30
January. Special fuel, UDMH-Deta, raised the engine thrust
from a normal 78,000 to 83,000 pounds,

Called EXPLORER I upon its successful launching from
Cape Canaveral at 2248 hours E,S,T., the 30.8 pound satel-
lite, including instruments, was a U, S, contribution to
the International Geophysical Year., At 220 miles altitude,
lowest point of orbit, the satellite reached a velocity of
18,500 miles per hour, At apogee, 1,700 miles altitude,
there was a velocity of 15,400 miles per heur,

For scientific purposes the satellite carried aloft
a cosmic ray measuring device, a gauge for determining
cosmic dust, thermometers, and telemetry equipment con-
sisting of Microlock and Minitrack transmitters., One
transmitter battery had a life expectancy of two weeks; the
other transmitter had two months expectancy. Estimates of
the life expectancy of the satellite were as low as 10

34
years and high as 20,

33. DOD, ABMA Rpt., 24 Mar, 1958, subj.: Firing Test Rpt,
JUP, C Msl, 29, Hist, Off, files.

34, DOD, ABMA Rpt., 26 Feb. 1958, subj.: Artificial Earth
Satellite 1958-Alpha, and Aeroball, Eval. Test Flight

JUP, C-29, DA Memo #321, 1 Mar, 1958, both in Hist,

Off, files. yeRe W Py ALTE
‘ —Lﬂ?gz@%m@ Lo 4
: 3 ke 1953 G 4

UMCLASSIFIED e



UNCLASSIFIED

66

Although Florida saw EXPLORER I launched, the city
of Huntsville, Alabama, staged its greatest celebration to
date. And at Huntsville ABMA employees interrupted their .
evening to drive onto the base for the occasion., As was
customary with firings, but especially this one, teletype
from Cape Canaveral gave ABMA Headquarters a second-by-
second account of countdown and orbiting procedures,

In Florida was Maj. Gen. Hedaris and several top
ranking members of his staff, Dr. Wernher von Braun, in
Washington for a Congressional hearing, stayed informed
frbm there.

Around midnight, Huntsville time, President Eisenhower
officially announced America’s first satellite., There was
national celebrations, but probably nowhere like Huntsville,
where automobile honking and street dancing continued late
into the night.

In addition to the primary tests of this flight,
secondary tests included testing of solid propellant stages
and their payload and testing of proportional spatial
ajtitude control,

JUPITER-C 26. Less successful than EXPLORER I, but

also under less demanding circumstance, was EXPLORER II's

failure to orbit from JUPITER-C 26, fired on 5 March 1958,
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1328 hours E,S.T., Lift-off was normal and the missile
closely followed the predicted trajectory as indicated by
optical, DOVAP, Beat-Beat, and radar tracking. Proper
attitude was maintained and second and third stage ignition
occurred,

The missile wasto place an 18,83 pound instrument pay-
load in orbit around the earth as a contribution to the
International Geophysical Year. The scientific instruments
included in the payload were: (1) Cosmic ray counter of
the State University of Iowa; (2) Erosion gauges to de-
termine the cosmic dust for the Air Force Cambridge Research
Center; (3) Thermometer for the Jet Propulsion Laboratorys
(4) Microlock instrumentation for tracking by microlock
dopplerg and (5) Antennae for telemetering of scientific
data using minitrack instrumentation.

The first stage performed satisfactorily, LOX deple~
tion occurring approximately 7 seconds before the predicted
cutoff time of 149,1 seconds. However, the electronic
tracking system indicated the proper velocity of stage one

was not obtained,

35, S&M Lab. Rpt. No. DSD-TM-4-58, 23 May 1958, subj.:
JUP, C. Msl. RS-26 Thermal Environment Analysis
SYSo Rptop Histo Offo fileSO

»
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. Ignition of the second stage occurred at 390.41

seconds of flight time; 394.4 seconds had been predicted.

; The fourth stage did not fire, causing the satellite to

| fall, The Army's second satellite attempt thus ended in
failure,

JUPITER-C 24, However, on 26 March 1958 JUPITER-C 24,

standby replacement for JUPITER-C 26, placed EXPLORER III
.in orbit., It went from Cape Canaveral, Florida, at 1238
hours E.S.T., and it too contributed to the International
'Geophysical Year. The 3l-pound satellite carried aloft an
18,53 pound scientific payload.

Electronic tracking and telemetry records indicated a
satisfactory launching, except that EXPLORER III orbited
with greater eccentricity than predicted.

EXPLORER III had the same type carrier vehicle as
EXPLORER I, Its instrumentation, however, included a
miniature tape recorder, not on the first satellite. This
recorder made it possible to collect radiation informatiop'

throughout the entire orbit, and then return the information

36, Aeroball. Lab. Flight Eval. Br., DA Tech. Note No.
108, 2 Apr. 1958, Hist., Off. files,

37. TT, Dir,, MFL, PAFB, to CG, ABMA, 29 Mar. 1958, subj.:
Data Rpt. on Flight Test of JUP., C Msl. 24 (EXPLORER
I1I1), Hist, Off, files.
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to earth upon signal as the satellite passed over ground
stations., EXPLORER III?*s battery-powered transmitters had
a life expectancy of about two months,

The tremendous sweep of EXPLORER III*s somewhat
eccehtric orbit, from 117 to 1,740 miles above earth, made
it ®"splendid for cosmic ray 1"ese.'a,1"ch.,"38 EXPLORER III's
perigee was the closest to earth of any satellite, U. S,
or Russian, orbited to date. Though the satellite entered
the unusual orbit, it outlasted its two-month batteries,
thus furnishing all the data planned,

During its lifetime the satellite swung closer to
Earth at the rate of several hundred feet a day. By early
June both transmitters ceased to function reliably; but
scientists had learned that cosmic radiation at higher alti-
tudes was considerably more intense than anticipated., They
also learned that atmospheric density was several times
greater than that predicted in pre-satellite calculations.
As for temperature, scientists discovered that man can
control space vehicle temperature within limits acceptable
for human survival.

JUPITER-C 44. Four months to the day after EXPLORER

ITII, EXPLORER IV went into orbit, 26 July 1958, Weighing

38, Dr., James A, Van Allen is quoted in Redstone Rocket,
9 Apr. 1958,
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38,43 pounds, it went from Cape Canaveral, like its two
predecessors, EXPLORER IV'!s instrumentation was oriented
toward checking corpuscular radiation at extreme altitudes
and latitudes. The findings of previous EXPLORER's
prompted such investigation, indicating that high corpuscu-
lar radiation intensities were much greater than anticipated
at high altitudes, EXPLORER IV carried four radiation
counters, as compared to the single counters in I and IIIg
it thus could provide many times the accurate counting rate.
As with I and III, the State University of Iowa designed
the counters, and JPL and the Naval Research Laboratories
fﬁrnished communication equipment,

Because of the extra radiation counters in EXPLORER
IV the Agency could not include a tape recorder, as in
EXPLORER III, or the micrometeorite and temperature experi-
ments of EXPLORER's I and III., As it was, both EXPLORER's
IV and V carried unusually heavy instrumentation.,39 To
have it cover most of the earth?s surface, the Agency also
increased the incline toward the equator of EXPLORER IV?®s

40
orbital plane (and planned the same for V),

39, The Explorers, 25-30 August 1958, p. 8, Dr. Wernher
von Braun, Speech before International Astronautical
Federation, Amsterdam, Hist. Off, files.

40, Interview with Dr, Ernst Stuhlinger, ABMA; 5 Nov,
1958,
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On 6 October 1958 Naval Research Laboratories received
the satellite'!s final signals, though it would remain aloft
about 8 months more, Already its more than 900 round trips
had supported the high radiation findings of EXPLORER's I
and 111041

JUPITER-C 47, EXPLORER V, with a mission similar to
EXPLORER IV®s, failed to orbit, though once more JUPITER-C
lived up to its newspaper nickname "0ld Reliable,™ for all
four stages functioned properly. The trouble came when
the "booster continued to accelerate and hit the upper-
stages some 12,5 seconds after separation., There were at

42

least two collisions thereaftercooco™

JUPITER-C 49, This missile, in support of the Advanced

Research Projects Agency, had the mission of lofting a new
kind of satellite, a foil-covered inflatable sphere de-

veloped by NACA. However, neither the balloon nor its

41, TT, from Research Dept. of Physics, State Univ. of
Iowa, to Dr.'s von Braun and Stuhlinger, ABMA, 20
Aug. 1958, subj.: Report on lst Two Weeks Radiation
Measurement, EXPLORER IV, ABMA Central Files. The
TT said, in part:

"EXPLORER I and III results are being confirmed by

detectors on EXPLORER IV,..the radiation has been

found to vary both in quantity and quality with lati-

tude and altitudes." '
42, Memo, Deputy Commander to Commander, ABMA, 3 Sept.

1958, subj.: Supplement to Post Firing Reports,

JUNO I Missiles 44 and 47, ABMA Central Files,
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container orbited, though the JUPITER~C vehicle functioned
properly, once again proving itself ™01ld Reliable.®

The balloon, if successful, would have inflated itself
from a 35.5 pound satellite payload, thus testing the
survival of a large sphere in space and providing psycho-
logical advantage for the "free world." JUPITER-C 49°'s
satellite payload consisted of the aluminized plastic
sphere, a pressurizing bottle for filling the balloon with
nitrogen, a low-power (15 milliwatt) Microlock-type tracking
beacon with two telemetering channels for a one week?s
nominal lifetime, and a small propellant motor for providing
a®kick in the apogee“* technique. This latter would kick
the satellite into a more circular orbit, and hence prolong
its life, All of the satellite payload was in a cylindrical
shell only 50 inmches long and 7 inches wideo43 Both the
shell and the balloon would continue in orbit, with the
balloon slewly dropping into lower elevation.

The orbiting difficulty began ten seconds before the

second stage ignitedg follewing a night firing from Cape

% In this local expression, apogee referred to upper
portion of orbit, not necessarily highest point,

43, Addendum I to Development and Funding Plan For Project
One, ARPA™ Order Nr. 1-58, As Amended, 15 May 1958,
11 July 1958, p. 1, H1st° 0ff, f11eso
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Canaveral, 22 August 1958, It was first reported that the
"Microlock Transmitter may have broken off and separated
at 110 seconds, which is the time a steep increase in
vibration was indicatedooo.“44 This changed later to
"oscillations'building‘up in the front part of the missile,
perhaps causing the total upper stage assembly to break
offo"45

There was much press coverage of both the firing and
the unusual disappearance. Previous Army policy had with-
held information of satellite attempts until after launch-
ing, but the press was fully alerted for this one. Change
of Army policy in terms of advance publicity came at a
time when the National Aeronautics and Space Administration
was demanding the transfer to NASA of ABMA scientists, and
~also at a time of "wide open® Air Force publicity con-
cerming its various launchings.

Future ABMA Satellites

Two lunar and one earth satellite missions were on

ABMA's schedule after 1 November 1958, The Advanced Re-

* Several weeks earlier Army PIO began a "Truth
Campaign™ concerning Army missiles,

44, TT, Dir., MFL, Patrick AFB, to CG, ABMA, Redstone
Arsenal, 23 Aug. 1958, subj.: Post Firing Report--
JUPITER Missile CC-49, Hist, Off. files,

45, Interview with Dr, Ernst Stuhlinger, ABMA, 5 Nov. 1958.

7 A
REGRADTD 6;5?5372252257,BvAunmRnYOF
- S sl w70 farte

18344 1959 i p3m

UNCLASSIFIED (Lee cone oo conZledl )




UNCLASSIFIED

W

74

search Projects Agency had requested the two lunar probes

46
on 27 March 1958,

On 27 March the Government published a summary of

Congressional lunar hearings, which said in part:

"The early (lunar) experiments which should
take priority are, in gemeral, those which give
information about the moon as a whole, rather
than about the particular point of impact. These
will reveal the most about the processes by which
it was formed, its past history, and so forth,
and will be most useful in planning for subsequent
experimentSoooo™

",ocoAlthough it is impossible to predict how
quickly man himself will follow his exploring
instruments into outer space, the inevitable culmi-
nation of his efforts will be manned space flight
and his landing on the nearer planets, It is clear
that he can develop the ability to do this, and it
is hard to conceive of mankind stopping short when
such a tempting goal is within reach,

"The attainment of manned space flight, however,
cannot now be very clearly justified on purely
rational grounds. It is possible, at least in
principle, to design equipment which will do the
sensing needed to explore space and the planets.
Mobile vehicles could be designed to land and
crawl across the face of each of these distant
worlds, measuring, touching, looking, listening,
and reporting back to earth all the impressions
gained. They could be remotely controlled, and so
could act like hands, eyes, and ears for the oper-
ator on earth., Moreover, such robots could be
abandoned without a qualm when they ran out of fuel
or broke down.

"Though all this could be done in principle,
there may be a point at which the complexity of the

46,

Ltr. from Mr., Roy M. Johnson, Advanced Research
Projects Agency, to CG, ABMA, 27 Mar, 1958, subj.:
ARPA Order #1-58, Hist., Off. files.
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machine to do the job becomes intolerable; and a
man is found to be more efficient, more reliable,
and, above all, more sesourceful when unexpected
obstacles ariseco.."™

JUPITER 11, JUPITER 11, the first lunar probe, was

scheduled to go about 5/8 December 1958, JUPITER 1lfs
fifteen pound satellite would measure cosmic ray intensi-
ties to very high altitudes, as well as provide a "dry run®
for camera equipment in a moon satellite.

JUPITER 14. Tentatively, JUPITER 149* to launch the

second Army lunar probe, would go in February 1959, its

15=poungsatellite then photographing the moon, and the

jmage returning to earth by telemetry.
At no time did scientists expect this to be easy, but

by the fall of 1958 there was growing apprehension as to

difficulties that might really be involved, Prior to its

third unsuccessful lunar try, 8 November 1958, the Air

Force emphasized "one to twenty-five odds against success.™

3

The preface JUNO, rather than JUPITER, is sometimes
used when referring to ABMA satellite and space
vehicles. When thus used, the designation JUNO I
refers to JUPITER-C missiles and JUNO II to non-
alphabetized JUPITER missiles that launch satellites.

47, Compilation of Material On Space and Astronautics
No. 1, March 27, 1958, pp. 37, 44 Special Comm, On

Space and Astronaut1csa Unlted States Senate, ABMA
Technical Documents Library files.,

suull |
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Earlier ABMA Commander Brig. Gen. John A, Barclay spoke of
accuracy problems facing ABMA scientists, and others,
interested in reaching the moon. "Cut-off velocity of the
last propulsion stage must be accurate to within one part
in one thousand,™ General Barclay told Detroit, Michigan
listeners. ™The injection angle of the vehicle into the
earth-lunar ellipse must be accurate to within one-fourth
of a degree.™ And without "continuous aiming of the
launching platform and continuous changes in the initial
trajectory program, the instant of firing must be timed
to within one or two seconds because the earth is a rapid-
ly rotating firing platform and the moon is a rapidly moving
1:arge1:.,"4

Prof. Hermann Oberth, returning to Europe in November
1958, informed the world®s press of extreme odds facing
lunar and other probes using conventional space vehicles,

JUPITER 16, The last Agency-scheduled satellite, as

of 1 November 1958, was for March 1959, The vehicle,
JUPITER 16, would orbit a 60-pound payload carrying IGY
experiments,; whose tests would include cosmic ray intensity,

effects of solar radiation on terrestrial atmosphere, and

48, Missiles and Satellites, 12 May 1958, pp. 7-8 Detroit
speech by Brig. Gen. John A, Barclay, Hist. Off. files.
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daily value of input to the atmospheric heat engine, Like
its predecessor earth satellites, JUPITER 16 would go from
Cape Canaveral, Florida.

A Larger Vehicles and Larger Satellites. .In September
the nation's press gave wide coverage to an ®"Army plan
for constructing a super-booster rocket engine," for
orbiting a manned satellite, It followed a Defense De-
partment announcement of a ™$2 million Army contract award
for a mammoth booster with an aim of ?placing very large
payloads into orbit.'™ It was believed that the booster,
"missilemen®’s term for the first stage of a multi-stage
rocket, will have a thrust of 13 million pounds~-approxi-
mately eight times more powerful than any existing pro-
pulsion unit in America's rocket arsenal.... The announce-
ment of the Army contract said the super-~booster will
consist of already tested rocket motors packed into a
single unit."

This program became the Army's JUNO V Booster Program,

under ARPA Order 14-59, dated 15 August 1958,

49, "Super Rocket Engine Order Stirs Questions, ™
Birmingham News, Birmingham, Ala., Sept. 13, p. 1.
For an official summary of this JUNO V Booster
Program cemparlng single engine designs and the
proposed 1% million pounds thrust, see Appendix,
this monograph,
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Army Ordnance Missile Command

Organization of the Army Ordnance Missile Command,
31 March 1958, unified ABMA and appropriate Ordnance
agencies, thus improving Army space capability. As mention-
ed in an earlier chapter, Army Ordnance M1$S1le Command
wrote the first general mission d1rect1ve a110w1ng ABMA a
satellite venture, though several EXPLORER'S were orbited
previously, on special ordersoso

The new Command organization consisted of the Army
Rocket and‘Guided‘Missile Agency, White Sands Missile
Range, and Jet Propu131on Laboratory as well as ABMA,
ABMA Commander MaJo Geno J. B, Medaris became AOMC?s first
Commander,

National Aeronautics and Ségee Administration

Late in October 1958 NASA Chief T. Keith Glenn’f{n
requested from the Army its ABMA scientists and engineers,
plus all Jet Propulsion Laboratory facilities. This
rivalled Secretary Wilsons "200 mile range limitation™ in

threatening Army space capability.

50, Chapter I, p. 5.

REGRADED
: D » BY AUTHORITY OF

RV N
(Gt 1955 ON _AF Bruncl /P5°F

RGN AR VS W
RIS OBV s




B A QT

=N
[

TRV A S WL

79

Earlier, Dr, Wernher von Braun and Dr. Ernst Stuhlinger
amongothers“signeda November 1957 proposal for "A National

Mission to Explore Outer Space."™ The proposal read, in

part:

"In the interest of human progress and our
national welfare, it is proposed that a national
project be established with the mission of carry-
ing out the scientific exploration and eventual
habitation of outer space., It is imperative that

the Nation do
technological

"To carry
mission it 1is
Establishment

so to increase its scientific and
strengthocoo

out the objectives of the stated
recommended that a National Space
be created, This establishment in

carrying out its mission shall have the authority,
responsibility, and accountability to conduct the
theoretical, experimental, developmental and
operational work necessary, making best of the
academic, industrial and military resources of the
Hationoooo

"It is essential that the National Space Es-
tablishment be scientific in nature and in concept
and be under civilian leadership and direction,

It should be organized within the executive branch
of the Government taking full account of the re-
quirements of the Department of Defense in the
field of space research and engineering to insure
that the National Space Establishment contributes
its maximum to the national security. The es-
stablishment should be staffed and operated on the
basis of a salary and wage scale suitable to its
needSoooo

"The Rocket and Satellite Research Panel is
absolutely convinced that there are compelling
reasons for our Nation to undertake the scientific
exploration and habitation of outer spacecoso

"The Rocket and Satellite Research Panel has
devoted itself for the last 10 years to pioneering
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the Nation's effort in the research exploration of
the threshold of space. The panel is dedicated to
continuing these activites and looks forward to
part1c1pat1ng in thg actual accomplishment of the
stated missionceoo

Less than two months later, General Medaris had this
to say before the Preparedness Investigating Subcommittee
of the United States Senate:

General Medaris., "I cannot in conscience
endorse an independent agency. I believe that
at the present state of the development of mis-
siles, techniques, technology, and the number
of people and teams that are available and capa-
ble of doing it, that there is no need for
erecting a separate agency with operating charac-
teristics outside the Defense Department for doing
this jObo

"T believe sincerely that the best method
for achkieving it is that there must be someone
responsive only to the Secretary of Defense,..who
through the medium of a very small staff can
carry out the necessary job of assigning these
prOjectSoooo“

Mr. Vance. "When you say Yassigning these
projects,! do you mean assigning them to the
various services? Army, Navy, and Air Force?"

General Medaris, ™Assigning them to the
various services and agencies already in
existence that can do the best job on it., There
is no crippling there, I could not function in
ABMA tomorrow were I removed from the framework
of the Army support, I could not function. If
you took ABMA as it exists, and I think it is a
cracking fine outfit, and you put it out some-
place by itself, I would have to double its size
tomorrow, and I "would not add one dollar's worth
of productive effort.

51. Compilation of Material On Space and Astronautics No. 1,
March 27, 1958, pp. 14-16, Special Comm, On Space And
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"] would have to do that in order to
provide it with the basic living conditions in
the Government atmosphere that are provided for
me by living inside of the Army system, and by
being able to call on other elements of the
Army and of Army contractors and of Army re-
sources for the work that I need done, the as-
sistance that I need, and being able to receive
from the Department of the Army the administrative
support, allotment of personnel, and things that
I requirescoo

"There are no resources in this country that
properly can be taken out for nothing but space
work, This is improper, and if you did so you

~would create a degree of confusion with respect

to other things that have to be done that you
would be a year and a half getting over,

"] think that the creation of an operating
agency apart from the Secretary of Defensc, or
as an operating agency even within the Ofilce
of the Secretary of Defense if it is made an
operating agency, and supposedly administratively
self-sufficient, and so on, will create a con=c,
fusion that will set our program back a year.™

Prior to this, 14 December 1957, General Medaris ap-

peared before the Space and Astronautics Special Committee

of the United States Senate, Here is a Government summary

of his remarks:

"Does he (General Medaris) agree with General
Gavin's view that satellites should be given greater
priority than ballistic missiles? He would not
want to limit it to satellites., Priority should

52,

Inquiry Into Satellite and Missile Programs,
Washington 1958, p., 1710, Committee On Armed Services
United States Senateg Part IX.
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always be on the furthest thing out, The
priority should be on the attainment of a space
capability at the earliest possible date,

PSatellites and ballistic missiles have many
basic techniques, they cannot be separated.
Divorcement of the two impedes botheooos

"He does not agree with the recommendation
for an independent agency., One individual must
be charged with responsibility, If that individual
is charged with setting up an organization we will
impede the program, We already have too many com-
mittees and commissionSooo.™
It was understandable that the Army didn®t want to

lose its ace group of German specialists who played such
an impressive role on its satellite team, an Army team of
"producing scientists™ and Musing ordnance.,®™ The EXPLORER's

were making themselves known,

53. Compilation of Material on Space and Astronautics
No. 1, March 27, 1958, pp. 6-7, Special Comm., On
Space and Astronautlcsg Unlted States Senate.
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| | EUROPLAR THLATLR L SEaed
| | A | | (.v.ienl"/‘ 9 87

Subject: .Orders (SﬁatistiCal'Code PT).
To: - - Civilisns Concerned.

1. The civilisns nanod pro” Garmans, will procead on or shout
18 Sept 10U5, from their present station in this thsatsr by Tirst avolledie
aiv (desrgnators fadiseted) transporietion to the Univad Stétos, rancobing
upon arrivel to the Pori Courawder, Dort of Dibautrabion, for movomont o

Fort Standich, Bosion, Mass, ruyor;:n» upon ~rrival to the Cormending Concrel
for temporery duty, for the purposs of carryine oub thair sseisnod aisisn,
Upon comlotion of thra duty, the civilizns namod bolow will retarn to thoir
proper station in thuo sheater, :

mnIbL N

T”EU \T L
ik .L:F_AAJ P:LSB

-

s

UG' TLT, S'j-dU.IJ?u.J
CALTR SCEIDNISKIS-2 K y — YRR
'AN:#&‘S—SEBﬂbB

TrESNOR-P— SRR
y%E@s@RFZQeah
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2, Trevel by military or noval aircralt, Aruy or daval trons-
port, comuaercial steaaship, belligzorent vessel, aireraft -nd reil trirsyorta-
tion is dircctod. . ' _

5 In licu of subsistence a por dicm of six dollsrs ($6.00) is
outhorizod urchr civilion named above vhile in o travel stotus S0 the Unitad
States, vhilc.on ton@ornrv luty in the United States, and vwhrilc ir a,tr:Vcl
status returning to Gormany. 4 copy of . tho vouchcr on which the per Jion

is pﬁld will bu furn shod the OffiCQ of tho Fiacel Dlrbotdi, ~4ropoé Tucater,

rEbA 60. :

Y, Informqtlon concorin:; weor uvD rtubgt Ar7ny. or m.orsonnl rotivitics
of o military naturc rithin this thonter wiil not ba dl;@uur:d in nrivets or
public and will not be disclosed by meons of avrspepors, wacazince, bLooins,
laocturcs, r“01o or any othér mothod wituout prior cl r"nc, thmolgh tha Uar.
Department Purcau of Tubiic Rolations or the sppropriate Public Reintions

: OfflC‘r of Arimy Instw]latlons.
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~ WAR DEPARTMENT
Bureau of Public. Relations
'PRESS BRANCH '
Tel. — RE 6700
Brs. 3425 and 4860

October 1, 1945
IMMEDIATE ' .. | : ’ RELEASE

QUTSTANDING GERMAN SCIENTISTS
BEING BROUGHT TO U.S,

The Secretary of Wer'has approved a project’whereby certain outstanding
German scientlsts and technicians are being brought to this country‘to ensure
that we take foll advantage of thoge significant deVelopments which aro‘deem@d
vital to our national security. |

Interrogatloh and examination of documents, equipment and fecilities in
the ASbregate are but one means of exploiting Gernen prOhress in solence and
technology. In order that this country may benefit fully from this resource a
'number of carefully selected scientistisc and tochnolo~1sts ere be1n~ brought

7

to the Unlted States on a voluntary besis. These individuals have been
chose; from those fields‘where German progress is of siznificant importanoe
to us and 1n‘whlch these speclallsts have played a dominent role.

Throughout their temporary stay in the United States these German scien-
tists and technical experts w1ll be under the supervision of the War Depert—
ment but will be utilized for appropriate milit%ry projects of the Army end
'Navy. C . _ L :

END

DISTRIBUTION: Aa, Af, B, Da, D4, Dm, N,
4:30 _PnM- / ) |
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HEADQUAR , ARMY AIR FORCES
WASHINGTON

SUBJECT: Changing of the Code Word "OVERCAST®

103 Comuanding General, Air katerisl Command, Wright Field,
Dayton, Ohio

Attention: Intelligence, T-2

1. Effective 13 karch 1946, the code word PAPERCLIF was sub-

stituted for the code word OViRCAST, due to compromise of the latter

word.,

2. The msaning previously attached to OVERCAST was not oompro-
mised and will now attach to PAPERCLIP.

BY COMMAND OF GENERAL SPAATZ:

K. B. HARBOLD
Brig. Gen., U.S.A.

Chief, Air Information Division

76 Mokt

0ffice of Ase't Chief of Air Staff -2

Ot A\t 10 :
)

.

ADRAEES ALY Y COMMADING GINITRAL, ABMY AIR FORCES, WASMINGTON 25, D, C,

V-16662
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Several scientists have tuen Togue tzl Ly more than one serviss and

_ars accordingiy credited to the service having chronological priority.

#

(1), {2), (3) & DY in U. 3.

_ ARRIVED
2L/17
16/8/46

NAME

ADDIS'I'E?LL Heinrlch }
}ICHI]GER, Gerhard E.
ALBERS, Heinrich

AIBERTS, Lecnard /606

17/1/k8
4//es

1e/7/46

USING AGE‘.NCY DTAT ION

l!t;ight E‘le].d

firight Field
1) dright Fielc

BOL - Pittsburg

Parachutes

SPEC AALTY

Fusl & turbines & propulsion
Rolling
Hydrocarbone

Wright Field
fright Field

Jat Enggxru
Aircraft Engines

" ANGELE, Wilheln 3/2/u6
ARNOLD; Cott fxied K. 11/1/k3

Fort Blisas
¥right Field

igc@mm, Dr. Claus u./s/l.é
4/5/47

Wright Field

Guided Missiles
Supersonics

Aerial Pixotogx-apt&

Nav/Bks, fash.

Torpedoss

AULOCK, Wilhelm von
AXSTER, Herbert F, 17/11/Ls

Fort Bliss

BALJE, Otto Erich 17/12/46

BALL, Erich K.,
BARTHOIDHEAIB HanB

17/

/s

~ Jdright Leld
Fort Bliss

Randolph Field

Guided Missiles

Turbines & Superchargers
Gulded Uisailes

Medical technician

28/5/46
17/11/L5
17/1/15

BAUMKEK, Adolf
_ BAUSCHINGER, Oscar H.

_ BEDUERFTIG, Hermann Fo

ori ht Fleld
Fort Bliss

Fort Blfuss

13/10/46

Wright Field

Air racilities
Guided Uisslles

Guided l(ienues )
Jet Engines

/s

BEINERT, telimut
BENZ, Enil
32NZINGER, Theodor

25/2/47

] 25/2/47
25/2/41

Fort Bliss
Fort Bliss

Randolan erld N
dri cht FPield

NMRI, Bethesda

Fuided kissiles
(uided Missiles

"He'*i sf

Tac‘.m“:x - ,135; Loovin s

Physician

BERGELER, Herbert 9/L/ué

BERKNER, Hans

13/10/46

Fort Blises
(3) Wright Field

Quided Missiles

D-i;aienl Engines

BERNDT, Rudi 16/8/46

Wright Field

Parachutes

BIELITZ, Friedrich
BIELSTEIN, Hans
BINGEL, Abraham

4/12/46
13/10446
a/5AT

(3) Aright Field

Dynanmics

(3) Wright Tield

Chealst

Randolph Field Medical technician

BOCCIUS, Halther
BOCK, Otto

3/2/u6
20/9/LS

Aright Field
Wrignt Field

BOEHM, Jogef M 17/11/k5

BOSCH, Carl

/st
24/2) a7
/241

14/7/46

BOST, deinrich
~ BOTH, Dr, Eberhard
BOTTENHORN, Hermenn

Fart Bliss

Hav/B)fa N Hash.

Plane Tasts
Supersonics
Cmided Missiles

O"rtics & infra-red

dnuht Field

Ft, wonnmouth
(1) Wright Field

BRABENDER, Carl W. L/s/hT

F&C Inst Chicago

Alrceraft

Cerardce

Rolling Mill Designer

Dev Engr/3ciantific testing instr's

~ BIAUN, Gerhard

BRAUN, Magnus V. _11/1/k5

20/9/L5

___Wright Fleld
Fort, Bl 15 s

BRADN, Werner V, 20/9/15

21/7/46

BREUL, Hans

. Fort Eliss
(3) wright Field

FIEDCSCNEIDER, Kurt

WMNAT

Motor Fesearch

_Guided Missiles

Guided Missilmes

BOE Torl'ance C&llf omthetic mels




ZHILy nAu,ll

BRIAISFALD, Aup it

, Walter

37

Inorganic p!
Alrcraft Desigu

Wrxg ht lej

Aircraft _rgmea

Jot Uniga

Lysical chemistry

~ BUCHHULD,

fuided Wissll<s

SUCILA L}‘lc- z T avy PlJulciot
' SUECHEL, Irwin AC Rardolph ;‘ield Research & technlcal translating
SUEHR, Lermarn Navy TL3B,3an fedro/Calif Machinist
‘tej,mnw, Willd . AC #right Fisld Aero-nedical research
~.f, silaela oie Al wrizat riela Ceranics . B .
BUEITH.X, honrad /507 AC Randolph Field ﬁioclimatology
PURKHARDT, lrsula PN aC Randolph Field Medical technician e
B BUROSE, Walter W.B.  3/2/L5 KD Fort Eliss Guided Missiles
S3USENANY, Adolrh eb/5/u7 __ Navy LiACA, Langely Fld,Va. Air fiow gas dynamics
N
b cLaann, sans deorg 2L/5/u1 AC Randolph Fleld Aero medicine
_ DANICLIS, Kurt 13/10/46 iC Wright Field Aircraft Design
DANNENBERG, Konrad 17/11/Ls SRD Fort Eliss Guided Missiles ~
. DeBEEK, Gerd W, 17/1/l5 & Fort Eliss  Cuided Missiles
DEBUS, Kurt  6/e/us ORD Fort Bliss Ouided Missiles )
DELLMisirr, Gunther 28/5/46 AC Wright Field _ #iod Tunnels T
DILCHuall, bLax A/2/47 AC ~ Wright Field  Electronics
DIRKSEN, Berannard 26/10/46 AC Aright Fie.d Materials
DEBT..HE;F, Friscerioh 24/6/46 AC  arignt Fieid Jet-heljocopters
DOBRICK, Herbert &ne/Lt ORD Fort Eliss " Guided Missiles . T
DOEPP, Philip von 1’77/711/54;7 N ﬁijc I “—>—”lright Field Cuided m;;.ios e
DOHM, Friedvich 6/12/% _RD Fort Bliss Guided Missiles
DQHATH, Ernst T BOM Torrance Calif Dehydrogenation
DRAEGER, Welter Wilhelm 30/11/4¢ NAVY NOL W/%ek Flosting Crane N
DRANE, Gerhsrd 17/11/L8 ORD Fort Bliss Guided Missiles e
'DUELL, Bernhard Dr. 23/8/46 & Ary War College Medical Geography
DUELL, Gexrand 23/8/46 o Army War College :écficifaeog-apuy
DUERR, Friedrich 17/12/45 ORD Fort Eliss  Guided Missiles
EBER, Gerhard 3/2/46 "~ BAVY  NOL Wnite Oak, M. Supsrsonics
ECKENER, 2300 Navy GAC, Axron,G,  Aeronautics
ECKERT, Ernst R.C. 17/11/48 AC Wright Field Aercdynamics
BUKuKT, Hens Ulrich 28/6/46 e AC wright Field Wind Tunnels B
EDSE, Rudolf 20/9/L5 AC Wright Field *Rocket Fuels
ERICKE, kraft  2L/IA7 @ Fort Bliss Design & dev/rookat engines
EISENHAKDT, Otto Ko 17/11/48 GRD Fon Bliss _ Guided Uissiles
__BEITEL, Wilkoln Dr. 17/12/48 NAVY. __Port Wash Silicates B
«ELIAS, Willy 13/10/46 AC \3) Wright Field Test Engineer
ERFURTH, Kurt 26/10/46 AC Wright Field lireraft Design
|- ERUSTHAUSE, Dr Wilhelm 240,07 AC Wright Field Physicist
:‘) - I _
A FICHTNER, Hans J, 17/11/rt ORD Fort Bliss Guided Missiles
FINZEL, Johannes 17/1/4:5 ORD Fort Bliss Guided Missiles
FISCHEL, Eduard 6/1¢/4i5 ORD Fort Bliss Guided Kinsiles
L 7th, fany 21/7/%.6 (RD ) Vl?k:e;rgcford Arsenal Ferrous metals
| K50 LK, el 1710 s Larignt Field Asrodynamics
_FISCHER, Aarl 4/7/4¢6 .)-1\. Arny nar College Oii Véil;x;istry
FLECK, Horst Ca/sA7 A Randolph Fleld Medical technloimn
FLEISCHER, Carl U 17/ ’11/&5 CRD Fort Bliss Guided Missiles R
FULIES, Eaus 25-2-47 Navy _ PhilalNavShipyard Chenistry
Rmﬂ ur 2,047 7 Navy ' NAm,P:ila/Pa Airship Engr
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FORNII, Dr. Arthur

26/3/u1

FORNOFF, Helng
FORSTER, Paul

26/10/16
2%/10/46

" Rright Field
Wright Field

_FRANK, Joharm

i/5/L1

FRANKE, Ernst Dr

FRANZ, Anselm

/547

17/11/1s

_dright leld

Wright Field
Wright Field

FZCIATTY

Fsc Lmrst:r,' Lncau'o " Cereal Tec: monu’

Jet En(.,inae

Interfercceters

Lecharic

Pysicist
Jet Engines

FRESE, Erich

FHETYTAG, Ella

FRIEDRICH, Emst

mmmcu, Ham

2/6/1

2L /6/u6

28/3/47

(Y = Torrance,lal dydrati-a

_ Randolph Field

Medical technician

Fart esh,

- 6M12/15

" Fort Bliss

“ader Alsirpiion
Guided Missiles

FUCHSEL, Dipl Ing Karl

FUHRMANN, Herbert W,

26/3/47
17/11/k5

drignt Flele

" Fort sliss

Jet Lnglnes

“Guided Missiles

24/2/47

waks

GEWGELBACH, Werner K,

17/11/15

Wright Field
Fort Bliss

 Fort Eliss

CERATHEWOHL, Siegfried
GERBER, Eduard A.
GIENAPP, Eric

QIERKE, Henning von

24/2/47

24/2/47

24/2/47
2L/5/M7

Randolph Fi erlxd’A

Fte Monmouth
wricht rield

Wright Field

Aoro Ledicine
Guided Kissiles
Guided ¥issiles

Aaro lLedicine
Jryatals
sochanics

Physicist

' QOBTHERT, Bernhard

17/1/18

QOmBAU, George

Yy A

L

4/1/46

Wright Fiaeld
Fb Lomouth
Army aar College

GRAU, Dister
ULICH, Lembert

Vel
14/7/46

Fort Bliss

nrlg,m. Fiela

amoes, mnou

16/8/46

Wright Field

Aerodynamics

Ap plied ol ,vsics

Shale €11
Guided Yissiles

Hollow Turtine C laues

Parachutes

13/10/46
17/UA5

_ll.ld.u

u/6/46

Wright rield

Fort nliss

Arlv Kap Sefvice

GUDERLEY, Dr. Karl G,

QUEXDEL, Herbert

16/8/46

6/12/45

Hrl zht field

Aerodymicsw )
Guided Kissiles
Photogramuetry
Aerodyniani

Fort Bliss

Guided L‘imilas

QUENTHER, Richard

2L/5/L7

Ft Monmouth

OWMZ, Wilhela

/51

H~C RI, Arenton,

Tech/Ehgr ]

J  3ynthet tc bas % oil

GUTTWEIN, Gunther

26/3/41

RIBR, Heins

21/1A7

Randolph “ield

Ft, wonnouth

hetel Tecording

Biophysics, astrogm'sics.

HAGRMANN, Julius

/51

Navy/Bks, Wash. i

 MAGER, Kerl
HARR, Dr. Ing Otto

17/1/15
/AT

HARTUNG, Friedrich
HASTNGER, Sisgfrisd

5/2/41

Fort Bliss

(3) wright Field
aright [ 1.1d

2a/1/47

Wright Field

Naval mines
Guided Missues

“lectron.cs

Jot gropulsion for planes

nl!,_Goorg

HAUKQHL, Guenther H.F,

__HEXP, Bearioch
m,mou IE

ERIDELAUF, Ulrich

HEDIBURG, Karl L.
HEINRICH, Hens
HEINRICH, Helmut
HELL, Wilfried

9/ 4/ b
u/mfs

s02/06

16/8/46
267

6/12/15
9/L/B5

20/5/45

Ft, Belvoir
Fort Bliss

NEES Annapoiis, Md.

¥right Fileld
Aright Field
Fort Bliss

Wright Fleld

wri ht Fiele

i bugu, Cilii.

HELLEBRAND, Emil A.
HELLER, Gerhard
HE1X, Bruno
HENNING, Alfred H.
EENSCIKZ, Tlrich
HERLALY, Ing Paul

17/11/.5
6/12/L5
17/11/L5
3/2/L6
412,47

)y -
. “

HER¥ANN ’:Ludcll‘
HER2Z0G, lerecht

17,31/L5

101l

rort Tliss
Fort L1:
Fort Bliss

Fart Zliss

Infra-Red
uided Wissiles
Subnarine Lesien
Perachutes
Tectu.Zciar
Guided Missiles
Fuel Systems

Jusded Jiouil
Gulded Nisciles

afded w1oouie e




NAXE ARRTVED USING AGENCY  STATION SPECTALTY

HEUSINGER, Hruno 17/11/L5 o Fort Bliss Guided Kissiles

HEYBEY, Willi 3/2/46 NAVY NOL Waite Oak, xd., Supersonice

1ilCKEFTZ, wathias 14,/7/46 AC nwright Field surbines
HITDTAN, Toon e cT Supersonics
HINTZE, Guhnther ) 6/12/ks kD Fort Bliss Guided Missiles
_HIRSCHLER, Otto Ho 17/12/15 QRD Fort Bliss Guided Missiles i
[ xoamo, Otto 17/11/Ls B Fort Bliss Guided Missiles
HCELKER, Rudolf 17/11/48 CRD Fort Aliss Guided Uissiles
.HOELZM( Helmut 7718/5/46 CRD Fort Bliss Guided .issiles
'HOERMANN, Adolph von 2"/9/45 - TC Brooklyn =~~~ Diesel Ensines
uom:a“\, Sighard Ing. Dr, 13/10/46 AC fright Field Aerodynamics
- HOFFMANN Friedrlch 77 25/2/h7 CmlC Edgzewood Arsenal Chemist
B on, siesrries 28/5/46 A arint Field Wind Tunnols
HOHMANN, Bernhard 13/10/46 S (3) Weight FMeld Guided Missiles
HOLDERER, Oskar F, 17/11/Ls ORD Fort Bliss Guided Missiles
HOLLYANN, Hans 22/L/u1 _ Navy _ OMR/Port Wash, _ Desiyning/Oxygen Equipment __
HOPPMANN, Kurt 2L,/5/u7 Engr Ft Delvoir Qyros
! HQRMelmut N __: 17];1/1‘5 CRD . Fort Bliss ) Guided Missiles I
HURRES, Leo 14/7/46 . AC nright Field ~  furbdnes
{ HOSENTHIEN, Hans i, 17/11/Ls ORC Fort Bliss Guided Missiles
HUBER, Frang Dipl Ing 13/10/46 AC Nright Field Powsr Plants
EUBERT, Josaf I. 16/8/ib AC (3) “right Field “derodynamics
HUBHANN, Otto 28/5/L7 Pl BOM Pittsburg Shale 01l
HUETER, Hans 17/11/L5 CKD Fort Bliss Guided Missiles
HUSSMANN, Albrecht 21/1/47 AC Wright Fleld Combustion, transnission-nechanics
HUZEL, Dieter K. 3/2/L6 ORD Fort Bliss Guided Missiles
JACOBI, Walter 17/11/45 oRD Fart Bliss Guided Missiles ‘*
JARNKE, Felgo 4/12/46 AC (3) Arignt Field Rocket Motors
JAKOB, Richard J. 29/9/45 TC Broocklyn pi,ege_l Engines
~ JENTSCHKE, Willibald 26/2/81  ___AC Wright Field  Physicist
KAMM, Wunibald 1711/l AC " Wright Fleld Power Flants ’
KAPFUS, Peter Dipl Ing 13/13//.6 AC Aright Field Jet Engines
EASCHIG, Erich 17/ oD Fort Bliss Cruided Missiles 7
KASSNER, Rudolf 26/10/16 AC Wright Field  Jet Engines

KEDESDY, Horst Ho  2/&/L7 sC Pt Monmouth  Microscopy
KolL, nl;x‘ 23 ._.,v</4'l 'I.iivfy;“ N A;uv-,ks, .'msix. U, waior detonaaons

KEILACLZ, Dr Theodor - 26/3/u7 & QU EFS,Louisiana,lo.  Synthetic fusls

KEREIS, Wolfram ' 13/10/46 &k Aright Tleld Instruments

KITZINGED, Dr, insriotte a2l AL R drignt ‘-icl" Adero w.edi- ine

KLAUSS, Ermest E. 17/11/L5 CRD ‘Fort Bliss Guided Misslles

KLETN, Johann 17/11/45 CHD Fort Eliss Guided wissiles
i KLINGER, Georg 26/10/ 46 AC Aright Field Aerodynamics

Tne~dor 2o/t 4 A’ ari, at Field rerachutes
BUCKSTEST, Tilasta 13/13/46 i€ fright Tield Supersonice -
) J-NAUSB\‘;)'&'.-'::R. povy 2 . Navy it i/ wasi : N
: . Dt il aerrn lales
KNOERNSCHILD, Eugep 26,104t AC "~ Fright Fleld  Thermodynamics
| kUL, Bertas [ , IR Cwees T
. xsu, Axel 2720, L AC Rrisht Field heruvdynazics
. AT S St et e L el h
Lt [ A enasiin Fleld hesical teCindclan N
ey HIU ST N Wnite ek, ld. 5iided Miseliles
A s R I

.. “~CLASSIFIED




NALE

ARRIV

ASENCY  STATION

SPECIALTY

OPPELT, Walter H,

847/45

St 011

KUBPER, .einrich 1L/7/u6 NAVY ___ NOL ¥/cak _ Bomb Fuses R
KUERS, Werner 17/13/145 ORD Fort Bliss Guided Uissiles
KUGEL, Ernst 2/7/46 Ac (1) Wright Field  Rolling dlls I
KURZAEG, Hermann H,  3/2/46 Navy NOL W/Oek Supersonics
K'.-'YZ.SCHBR, Edgar 24/5/47 Navy Pt Mugu,Calif Infra=red dotectiin
LAENDLE, Willi 4/75/46 A } —vrr;y\t Fleld  Jet Ex;éiﬂgﬁ ' A B
. LAHDE, Reirta-d 20/5445 Ry Pt Mugu, "2lif, Cuided Kiselles
LANG, Tolfgang ™ 20/9/45 ™ srooklyn Diesel En, ines
T LANGE, Hermann E. 7;'4‘/u,’h5 QKD Fort Bliss Guided Kissiles
. LAKGNER, Oskar ) g/é/b? Randolph Field Medical technician
o LA ™T, “dieaard 3006 NCL ":,{r)asg_ _Aerodmanics
. LEHVEC, Kt 2/4/07 Pt Monmouth  Metal Hectifiers )
N IEFESCHNIY, Walderir 2L A WRI,%eth §da ) Bio—physicistr B
¥ LINDENUATR, Hans 17/11/L5 oD “Fort Bliss Guided Missiles R .
k4 LINDNEE, Kuct A. T a0 o Fort Bliss Guided Miosiles =~
L3 LUrolT, Alexander 22046 AT NANC, T.las Tailles:z Afreraft
) T, Hannes Y “; D Fart Sligs T ced ¥issiles
SArien 2,67 A Randolph Field ero medicine B
¢ 7 _ .
- n ST T S o I ) !
TZ, AC Sright Fleld  Pnysiclet R ) .
MANDIL, Ka.z‘li liein 2rd Fort 3lles Gu.ded Kicsiles
: \7:7 73"&.}. i e Lany Vi 2 [raer
YATT, Heinrich AC firigrt Fleld Superaonics !
MAUZH, a8 A Ariznt Fleld Zagineer
WATS, Hans OB Fort “1iss  Kocket rower Units
VAYEL, Hans AC Wright rield Acoustic doxiny Levices
LA, Ludwig el Fright Fleld sagnetrons I
Link, dedmut . ot ‘33 diwed Missiles h s
LT, "“‘,:i FE D o ER Y
LEOTe DT, Hermann AC ori rt Field Jecrrocian
Tavy Philavavs o pvand Sveluetls fuels
R e Fort ﬂl}s,,,, ) suided wissiles
1t I. i . 3 i NESE
VILLING..., Heinz 35/ LR mioblles
NINNING, iwudelf 11/11/45 ded Viseiles
KIFUS, Ferdinand 26/10/26 T h T kerodymazics
IMAN, Helnz 21/1.%7 AC Wright Field Turbines, jet-prapilaion
URAZEY, Willi 9/ uo il Fort Bliss smided Missilas
5, Jeachin 6,12, 45 A} Fort tlies v.ided Viseiles R
EX, Fritz PRVARVAT I UKD Fort ¥lis Julded kissiles !
Jans 7, 23/3/4C T Brooklyn ~ Fropellers, “arine
MULLZR, Heinz 26/10/46 AC wright Field Bomb Sights
RACLA, Erein A ) Fright Field  Poser Plamts
NEHLSEKN, Hermann 22/7/46 aC (1) fright Field Folling Millse
NEUBLRT, Erich- 29/3/45 ChE Fort bliss dui:ied Jissiles )
NEUGoLa. o, Frane T/ L P ariut ield aerod,nanics
o NEUHCZF=h, Kurt K, l‘{/'l_l/AS el f'-‘cvx’t iliss Zuided Uissiles
BODGUERATH, Wolfgang 20,%9/45 KAVY iCL White Jmk,'d, Kocket Fuel
NOELL, Werner 21147 N Al Randoloh ield ¥edicine, physiology, elactrenzepialograpy
- NOAZ, Max L. 17/13/L5 D i rort Bliss Juided kissiles
3 WUELL, Werner V.D. . i ut AC Wright Field Superchargers e
L KUTZ, Carl 2117 AC (3) #rignt Feld  Engr for jet propulsion
CEISTYEICKIB, Hans 2/6/u7 i #right Field \Mathematician R
R 4 ix.l,izw rauvst von 2:’:/.':/47 ban Jet wiines -
3 OPITZ, Rudolph 16/8/46 " Rockets -
|
|
|
|
i




" NAME ARRTVED USDNY ATio!  STAT. A

0T ALY

PAETZ, Robert 3/e/ub LR Pt Lla.z palatd o« io&iles
PALAOKC, Hans 6412745 oD Fort iliss Liied Cis lus
PATIN, Albert Ko 17/10/05 i Wil faiat e mginee

- PATT, Kurt F. 17/11/45 “HD Sort lits mized L isslles
PAUL, Hans 17/11/45 _hD fart oliss sulled «issiles
PLEZIG, Fritz 2/3741 Ao ard Bl e

PETER, Ailli L/1/1u6 LaiY BGL & Ul : -5
PRUCKER, Max  s/afas MAVY  KOL White Gak,d. Supersoniss
PICHLAE, el ot *> < .;'7 3 Soitianin o0
PICHOI'KA,VA:J_OBGVI' 2L/5/47 AC Randolpl Field  ledical tectuiician
PLENDL, Hans 24/2/47 AAF Aright Field Ionosphere

. POHLHAUSEN, Dr, Karl 16/8/46 AC " Wright Field Aerodynamics
POLTE, Johann:s 4/12/46 AC Aright Fisly Lab Technician
POPPEL, Theo 20/9/L5 ORD Fort Bliss Guided issiles
| P Joges 2., AAR e '..:T,;. Tleis lertoe X
RAABE, Herbert 26/3/41 AC Wright Field B W* .

L RAMBAUSKE, Wernar 21/1/47 AC Wright Field Electronica, astrophysics
RAMM, Heinrich 3/2/L6 AC Wright Field Supersonics

“Ravs, utto 24/6/46 CB Army Map Service rhotogrammetry N
‘REES, Eberhard # 20/9/45 ORD Fort Hliss Guided Missiles

. RIEQGER, Laonz 2/6/u1 Navy NAMC, Phila, Water recovery

- SEINDORF, Heinrich 13/10/46 AC Wright Field Power Plants

: BLISI1G, Gerhard 6/12/45 GRD Fort Bliss Guided Yissiles
 REISSHANN, Kwrt 2/5/47 AC Randolph Fleld Medical technician
‘RICETER, Heins 26/10/46 AC ¥right Field Jet Engines

.5 Walter 17/11/45 ORD Fort Eliss Gulded Missiles
QINECKER, Frans Georg  16/8/46 AC (3) Wright Field Textiles
RINGLEB, Freidrich 3/2/46 NAVY NAUC, Phila. Aerodynamics

- RISTER, Hans 20/5/L5 AC Wright Field, Aerodynanics

%I TTER, Arnold 4/12/46 ke Wright Field Elsotronios

ROLF, Erich 26/3/47 Navy Port hash. Engineer
ROSE, Heinrich 25/2/47 AAF Randolph Field Physicist

ROSIN, Herbert 26/10/46 AC Wright Field Jet Engines

- BOSINSKI, Werner 6/12/k5 ORD Fart Hliss Guided Missiles
ROSSMAN, Theoder 13/10/46 AC Wright Field Weapona e
R0TH, Ludwig 17/11/LS CRD Fort Eliss Guided Missiles
ROTHE, Heinrich Ing 23/8/46 ord Fort Bliss Guided Missiles

BUDOLPH, Arthur &/12/L5 ORD Fort Blies Guided Missiles

' RUF, Franz 26/3/47 AC Aright Fleld  Aircraft Design
RUHEKE, Martin 2%/10/46 A Wright Field Jet Engines

. WYSCHKEAITSCH, Eugen 17/11/45 AC Wright Field Carbides N B

maRAy, srich | 21/7/46 B Army war ‘ollege shale 011
SAUVERLAND, Hans 26/10/46 AC Wright Field = Jet Enginee T

_ SCHAFFELD, Wolfdietrich 24/2/47 AAF Wright Field lagnetrons
ACHAPER, Otto F, 17/11/k8 NAVY Port Wash.,L.I, Guided Kissiles
BCHARNOWSKI, Heing 17/11/15 ORD Fort Hliss. Guided Missiles
SCHELP, Helmut 10447 AC Wright Field Jot Power Units
SCHERZER, Otto 2/5/47 sC Ft Monmouth Physics
SCHEUFELEN, Klaus E. 3/2/46 ED_ Fort Bliss OQuided Missilea

b SCHILLING, Martin 17/11/L5 ORD Fort Bliss Guided Missiles

. SCHLICKE, Heins 29/9/46 Havy Port Rash.N.Y.  Electronics

; SCHLIDT, Rudolph X, 17/11/15 ORD Fort Hliss Guided Missiles
SCHLITT, Helmut __ /a5 ®D  Fort Bliss Guided Missiles




a.golpn raeld leseauch analyst

Aright Field vet Engines

t.l, Log Anceles amutee

~ AL

SCiuuT, Jusefl PADIIFA

L., o8 Angeles  Amputee

Fright Field Jet Engines

SCHULZR, Albert E, 1//11/45

Fort Bliss _Guided Missiles

4 Y

&Hﬁ;@, fresarich 3/2/L6

N oA
VilWase LaE, e ereerd N

el

- S
5 et ilS

Fort Hliss Guidad Misailes

Ft onmobh “amera Dasign

"
Gy oaoorr

NOSPTY:| Gu_cied missiies

| STDLER, Karl 171145

I O Liilorent Uov o Hig

Ft, Bliss Guided Missiles

SIEBER, Aerner T3/2/Lb
SIELAFF, Ernst 16/€/46
SINGRLMANN, bietrich 24,6746
SanuLh, Alexender 24,€/46
SNAY, Hans Cunther 22/6/4€

SRST I, hrie Lo

Fort Bliss Guided Missiles
(3) Aright Fleld Aircraft Construction

aright Field Guided Missiles

Fort Belvoir Optios

NOL, White Oak, Wd ynjerwater jxplosions

drivht Field Cersmics

SOESIMEY#H, Christopher # 2h/12/46

SPOHN, Eberhard 6/12/45
STAIGER, Kurt 4/12/46

Wright Field Asrodynamics

Fort Hliss Guided Misasiles

Aright Field Electronics

STEINHOFF, Ernst A. 17/11/45

Fort Hliss Culded Missiles

STEURER, Wolfgang H.

Fort Hliss Guided Missiles

3TOLL, Reinhold

Phida. QU Depot Textiles

_ STOLLE!#ERK, Ednund  23/2/46

Dimcel sty Lnt ey K o

KOL White Ouek, Md. Supersonioce

Aright Fleld Aerodynamics

 (3) Tright Field Chemist

13/19/4

101 o
§ 3/2/h6
STURY, Theodor 20/9/u5

L e ., ~ 1 Yooy o
Tamrllrue o Lirln, el

Aricht Field Radar .
Fort Hiss __ Guided Missiles
Port Washe,L.ls Ouided Missiles

THIEL, Adolf o 14/7/46

TILLER, Artur 11/10/46
TI.LER, nerner 24/6/46

__Fort Bliss Sulded Uissiles

Fort Biiss Guided Missiles

Brooklyn Small Boats

Fort Bliss Guided Missiles

TIMM, Herbert 4/12/46
TCNLD(RF, Juergen  2/6/W7

(3) Prigt Field Jet Engines

Randolph Fleld Medical technician

TRAPP, Dr. Adolf 25/3/u7

[)4 EES,Iouiqim, Mo, Synthetic fuels

TRUCKEL, walter 4/71746

TSCHLIKEL, Johann  17/11/45

Aryy nar College 031 Chemi s try

Fort Hliss Guided Missiles

URNANSKD, Arthur _ 17/11/45

Fort Eliss .. Guided Missiles

Fort Eliss Guided Missiles

VANLERSEE, Fritz
VILG;G, Dr, Friedrfch 2615741
v:»;ar; Liiwiv K 3.2/
VOGT, Richard 25/2/47

V3157, Valderar 24/2/47

¥OLK, Karl 9N

LISV S o 21/7,/40

VOTE, Theodor Ke 3/2/u6

k /s

Rright Field Ionospheric hesearch

__OR P/Rash Fighter Planes

Wright rield Aircraft Design

Nright Field Aircraft Design

Wright Field Electrical Resexrch

Fort bliss Suiced lVissiles

Fort Bliss Guided Missiles
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NAME ARRIVED USING AGKNCY STATION SPECIALTY

WAGNER, Carl W, 17/12/45 Fort Eliss Guided Missiles

JAGNER, Dr, Herbert 20/5/45 ONR P/Wash,L.I, Jet Structures

WAHL, Hendrik 23/8/16 G Army War Collepye shale (il
"WALCHNIR, Dr, Otto 16/8/46 "7 wright Flald  Supersonics

WALK, Bmil 72§[75/46” . i nriyni VFiold o LindﬁTum}erls

WAZELT, Friedrich 12/10/% 12) Wright Field Aerodymanics

WEBER, Berthold Dr. 24/2/47 aright Field Chenist

WEGENER, Pgt:x: ) 8/2/4; ) T awn 7 NOL White Oak, ¥d o 7Aerodynlmiol

WEIDNER, Herman 6/12/45 Fort Eliss Guided Missiles

WEIHE, Werner C. 17/11/45 Ft. Belvoir Infra-Red

WEL..G, Frits 10/10/L5 ; aright Fleld wt Les

WEISS, Hildegard 2/6/u7 Randolph Field Research & technical translating
WERNICKE, Bruno 2/6/47 Wright Field  Technician

WIESDUNN, Walter Ps  17/21/45 - Fort Bliss " Guided Mssiles

WIOLICH, Normen  __ 3/2/46 , _ .Weight Pleld  Jjot Engines

WINKLER, Ernst He 3/2/46 NOL White Oek,Md. Supersonics

WINKLER, Eva Dro  25/2/47 ~nite lak Fhysicist

WITTERN, Wolf-Wito von 2L=5-47 Wright Field Physicist

WITDMAN, Albin  £/12/18 Fort Bliss Guided Missiles

WITZKY, Julius E. 9/4/46 Brooklyn Diesel Engines

AOLLFRAY, Max 26/2/47  mrigat field S

RCERDEMANN, Hugo 268/6/46 Fort Bliss Guided Lissiles
WUNDT, Dr, Folf 26/3/5 N fright Fleld I

ZEIGLy:, Dr, Hans 26/3/47 Ft. honuoutkh l.esistors

ZEILER, Albert 3/2/u6 Fort Hliss _ Guided 'issiles

ZETTLER-SEIDEL, W. 3/2/46 : KOL White Oak,Md. _Sué;rsonics
ZIEBARTH, Hans 18/12/46 Fright Fleld Exhaust-turblnes

ZOBEL, Theodor 20/9/us Fright Field Aerodynanics
Z0IKE, HBelmut Me 17/11/45 Fort Hliss _ Guided Uissiles
20TT, Sepp 21/147 ¥right Field Dev & designing/steering "holds"

(2) TDY, Optical Research Lab, Boston University,
(3) TDY, Rome Army Air Field, Rome, New York.




ADDRESS

SPECIALTY

N R 2. cavaria S ojarsonics
ASCHOFF, Ur. Volker 131216 Navy 1./1/L& 23/12/L6 Elestrical Engr.,
BAARS, bre krof 13/8/46 SC 21/10/46 30/10/46 Restfalen Batteries

LAl ) R - & el 1007 Stuttgart sotallurgy
" . .. o+ S Trelsin lerciav
R i 5 art ol Te
cmeed e A ax PR o Lo CPA hetzlar Crystalographer
iy 2 R 12 30 wlictrician
- - L aul Gy Leun
BOTHE, Prof. Walter 20422/L6 Navy 13/1/47 20/1/47 Heidelberg Physicist 1
BRAETSCT, Dre lels, 3L ¥avy  22/4/46 23/12/48 MAK Augsburg  Diesel Engines !
T, Dp Uee e I vy 2L, /1204 1247 Hanover Gas dynanics
COLISEX, Dre ) 13/2/46 e 13/1/L7 L7 Stuttgart Battories
CZERNY, Prcf. Marius 12/12/46 Navy 217 8/1/L7 Frankfurt Infra-red
o R L= - o heein gideg Lesles
Uiy W e e wiesd e NV - > Gottingen Cereal Technician
: 5 ; o = Tk S Darmstacdt Physicist
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: Projects Office IStuhlinger/tch/4625

e

L L IR O AT LR RR AR

IZOIETINRETRE Y

YT

o

S T T e

e

Y

e

YT I

T
Ly FOM
D ) I 96 (Croneil) REPLAGES NME FCRM 9¢, 1 OCT. 48, WHICH MAY EE LIID.

1, The undersigned, while attending the Zighth Congress of the
International Astronautical Federation in Barcelona, Spain, had the opportunity
to meet menbers of the Russian delegation to the Congress. The head of the
delegation, Professor Leonid Sedov, made some cameats regarding the American
Satellite Project which are reported in this nemerandum. The conversations

between Prof, Sedov and the undersigned were held in German, Hotes of the talks

were written immediately afterwards. While they may not be entirely accurate
word by word, the opinions and thoughts expressed by Prof, Sccov arc reflected
very closely by these notes, Mr, i, Foelle was present during sone of the
talks (See Trip Report by H. Koelle).

2, This nmenmorandun is for Official Use Only. If parts of it should be
published, the nublicatiocn must not contain the names of Prof. Scdov or the
undersigned,

FREHEBEEEEEEHE

TOTES OI7 TLLXS VITH
PROF, SIDOV O 7 /4D 8 OCT 57 X! BLRCELOIA, SPAIN

PROF, STO0V: e could never understand why you pecple picked such a strange
design for your Satellite carrier, It was complicated,
difficult to develop, and very marginal, The developuent time
whick you allotted to the projece appearcd nuch too short,
thy did you try to build somcthing cntircely new, instead of

talidng your excellent eagines from your nilitary projects, such

as the REISTOIT or the IRBI{? You would have saved so rwuch
tine, not speaking of troubles and moncy. This design would
have given you alsc a wery good growth potential, whereas the
VIIICUARD will always be limited to about 20 1bs, Onc wants

to have ucre weight in a Satellite, and a design based on one of §

vour big cngines would have given you that, After all, we

are only at the beginning of a new and very great develoment,
My did you not choose this very natural, straight-forward
approach? Why did Dr, von 3raun select this other design
instead? ’

D2, STULILIGER: Dr, voa Braun? He did not decide this, !¢ is not a nember
of the VINGUADRD Comaittee; in fact, he is even not a
consultant or an adviser for the /fnmerican VAIIGUARD Satellite,
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O0iB=LV : 28 October 1657
SUBJICT: Iussicn Coments to tie laericai. Jatellite Projoct

208, S35 CVs Is that true? ‘las hc really oot conmected with the VATsUnLO
" DProject? lell, if that is so, I tuink that we ca. welerstond
a few thizgs better, MTou we first lecamed about the V.UGU..LD
Project aind the design of the velicle, we were ivally stunefied,
Zut wivy was Jdr, vor Drovn not o menber of the VVI'CULDD Project?

2R, STUILTIC N Ke would "ave loved to be, as ycu prchably can imagice, and
“is tean would hiave loved it too, But he was lept busy wit!h
cther agsigme onts, while the VAIICUATD Project was given to tle
L&V}’.

PO, SZ0Ce In our Country, we mave the Satellite rroject lighest pricrity,
' because we considercd it to be of vtmost inmportance, nct only

for scientific reascas, but from tie political ~ingle, e
felt that it was really a natioral sroject of the first order,
Je started our Satellite Project less than two years ago*, and
we concentrated cuvr best forces o~ it, ke took tlic cugines we
had fram cther programs, whicli we knew tlhorovshly, and we
canbined them with other well-proven componc:its, Je werlied
very hard until we finally succeeded. In particular, we
avoided any novel designs as far as possille, but rather uade
the approac!. as logical and straight-forward as could be., Jhy
did you not do the same? It would have been the natural choice,
and you were in arn excellest »osition with all your nissiles,
ifter all, Or, von 3Jramm has done sucl: ain outstanding develomient
job witi: zhis early V-2, anc 2 lLas been i business cver since,

DR, STUWLILICIR: “Jas your Satellite group an independent body under the iiinistry
g of “ducaticn or sciie other Hinistry, or was it part of tle
fLirmed Forces?

FX0F, SinQVs Our Satellite group worked in very close cconeration with
segients of the /rmed Forces, but the group was independen
enouprll to make decisions of its own, The coopcratloq was
always excellent, they supported each other in & perfect way,
There was no frictiorn to speak of, Ctherwise we could not
tave aclhieved tle successfvl development ir suclh. a short time,
You will be ablc to understand this from your owm experience,
I gvess.

#This puts it on the end of 1955, i.e, after tic President had
arnovaced our project, anc pfteg it started its worl:}

~
L2
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~t8 to the /[nacrican Satellite Frojact

2¢ October 1957

‘Tat do you thinic will be the noxt step uow?

ell, space flight with nammed velicles to othier plaicts is
still o numther of years off., .. rocket to the iicon is nuch
closer, .knned Catellites will soon he achieved, too, e

are just at tie bezinnirg, tut tie start las been nmade, e

in wssia are i~ a good position, since we have now deaonstrated
our capabilities, and tle soimdaess of our desizms. ilany doors.
will e omen to us now as far as Goverrment support goes., Jut
after all, vo: 3ravm Los proven his outstanding capabilities

15 vears azo, with his V=23 3ut 2r, vor Jraun lost years of

[Py
extrenely valuable time, [le may ot realize it hiuself yet,
Lut I an sure that e will soorn,

e has that fesling too, but as a rule a
Le is convinced, cannot force a political

I could inagire that
sciertist, even when
decision,

But that is exactly where the scientist?s responsibility beginsg
Of course the Lisher-ups do ot lmow by tiheuaselves, but they
must be informed and persuadeci It is not enough that a man is
a good scientist and an expert in ltis field; he must speak up
and talk and tallk, wuntil the success is ac!ieved, One slould
not rest until thiey are convinced. ‘Je in lussia hacd to talk
very mucl before our higher-ups were convinced, but we dic it,
Of course our kirher authorities lLad the basic understanding
for the tremendous importaice of a scientific or teclnical
achievement; maybe yours just donft, Ir, von Braun definitely
had the responsibility to speal up aicd persuade those who have
the power, e should act have left this responsibility to the
iiilitary, because this is not their responsibility, It would be
wircalistic to expect any irnitiative from their side., It was
definitely voi Braun's responsibility, and his duty,

Do you feel that the recomition and the standing of scientists
in Russia is satisfactory?

Several years ago, it was definitely not. DIut thiags arc
differeat now, I should say that now we have no difficultiecs
persuading the Lisher authorities of the. things we deen
necessary. They have an excellent wderstanding of the
requirements, and also cf the great potential value, of
scientific research and developnent work,

DJoes your satellite contain scientific instrunentation?

3
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SUBJECT: DRussian Corments to the sjmerican Catellite Froject

PRCF. ST30V:

R, STUZLIC

PROF, SO0V

PXOr, ST00Vs

~y amryr Ty
D.L! [ J-rIlIlt(\‘,-bL.:

PROF, STi0V:

DR, STUILIIGI s

PROr, S:DOV:

e premared pur first satellite ouly for Opthul and radio
tracldng, 2ven in tlis simnle form, it will give us

invaluable scientific infomation, e did :iot want to compliicate
the first launching wiiecessarily. ifter all, the training of
the lavmcling crews was one of thwe major points of the first
launching, The next satellite will contain a auaber of
instruuents for cosmic rays, solar radiatior, nctcors, etc.
Tou Imow what kinds of measuremescs can be nade with o satellite,
The zext one will be heavier tian the first,

Jo wou tiinl that you will lawnch a lioon roclet soon?

I don't know, ‘lell, you lxmow jourself how closc a iioon rociet
is to a Satellite rocket, I thini: there may be one soon,

Lre tlere enough yourg nhysicists and engincers ia Jussia to

&

fill yovr ever-increasirg neec?

~
Yes, definitely, There is no vproblem in this area any longer,

Tow did you achicsve this? Dy higher nay, or by giving thenm
recoznition and a higher social staundine, or by efficiest
propagzanca?

{lo, just Dy increasing the number of schools, aud by improviig
the cuality of the teachers., Tais alone attracced SO many
young students tliat we are no loager worried about scientists
and enzincers,

hat inpressioa did you obtain of the United States wheir you
visited your colleagves over there?

imerica is very beautifuvl, a:d very impressive, The living
standard is rawmarkably hlgn. But it is very obvious that the
average /nericaa cares only for his car, kis hoame. anc his
refrigerator, ¢ las no sense at all for his nation, In fact,
there exists no rnation for him, Government, yes; but this is
always sometl:ing transient and evasive, ilation, no. Il also
ras ro senxse for great idcas which talie as long as a muwider of
years to achieve, and which do not may off imediately. Ue
just does not feel attracted by them, ard he even has not
mucl: w:iderstanding for them, ussians doi .Jell, you
certainly !mow what I niean, because you are a former German,

IRHHHHEHERHEHEE:

Prof. Sedov mentioned repeatedly tnat he and his collcagues
consider Dr, von Draun as the foremost rocket developer in
the world, e is well infonned about the V-2 and the RIDSTOIZ,
and fairly well about JUPITZR and TIOR., It was completely
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ssian Corments o= the imerican Satellite Iroject

incomprelensible te Lim why Jr. von 3rawn s..ould have given

»is approval to the V.MICULID Troject,

~

whicl in Lis opinion is

entirely inadequate and poorly conceived. Ie said repeatedly

tlat e just could not wlersta.d wiy
demonstrated ovtstanding canabilities
rocliets and satellites were ot used,

Dr, voi 3rawf?s
in the field of big
wThat world lLave give.

vou a Sure success, you could have beatex us so easily. In

fact, we alvays waited for a IIDSTCIS
surorised tiat it dic not comel”

DISTRIZUTICI . IS8T
Scientific & Technical Coasultant
Chief, XD Liaison 3ranch, Control Cffice

~

hief, Intelligence U Security
Deputy Jirector, Development Operations Zivision

Pirector,
Director,
Zirector,
Director,
Director,
Director,
Director,
Director,
Director,
Director,

Guidance U Control Laboratory

Structures U ijecharics lLaboratory
Leroballistics laboratory

Lavaching 7 llazdling laboratory
Fabrication ILaboratory

Comnutation Laboratory

Systems /[nalysis I Jeliability Iaboratory
}Missile TFiring laboratory

Teclimical Liaison Croup

Test Laboratory

Satellite, and we were

A
o~ L -
STULLIIGED

Chief, Preliminary Desigm Section, Structures O ilechanics Laberatory
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SeEcrRETARY NEIL H. McELROY

(November 27, 1957)

The newly created post of manager of antimissile and military space
project developments has not been filled. He would pull under a
single manager the actual operating units for research and develop-
ment in antimissile field and 1n satel%ite and space applications field.

_ l’)l‘he missile head has enough to do without taking in the antimissile
job. .
The antimissile chief would take over from the service. His
authority would be through the Secretary of Defense.

The kind of satellite applications to be supervised in the newly
created post are not the type which are in the IGY. The latter
would continue with Mr. Holaday.

_Dr. Killian can make a real contribution if he improves coordina-
tion in various research activities in Government, such as National
Science Foundation, NACA, and Atomic Energy Commission.
Many things in basic or ‘“upstream’’ research will be undertaken by
the DOD, because they obviously have military potentialities.

Should there be a Secretary of Science? He has not given it careful
consideration,

He thinks we do not have as much guarding of secrets within military
departments as many people have been led to believe. It should not
be tolerated.

Had they known the sputniks were to be launched we would have
done things differently. The United States satellite effort has been
governed, not by the Defense Department but the Scientific Com-
Imittee.

Sputnik surprised him. If he had been privy to the intelligence
knowledge he would not have been so surprised.

Mas. Gex. Joun B. MEDARIS
(December 14, 1957)

Early or in the middle of 1955 the Army had proposed along with
the Navy a proposal for launching a satellite, called Project Orbiter.
On August 3, 1955, the Stewart committee approved the Vanguard
project and Project Orbiter was stopped.

Project Orbiter contemplated using the Jupiter-C missile. This is
not o Jupiter at all. It is so named because of the fact that the
missions that it has had have been missions in the Jupiter program.
It contemplated the use of the Redstone as the booster missile with
upper stages of propellents. The outgrowth of this Project Oribiter
became the reentry test vehicle for the Jupiter program. The Oribiter
proposal was for a satellite weighing 19 pounds. .

The first flight of the Jupiter-C test vehicle was in September 1956.
This was flown actually in the satellite configuration although the
fourth stage was not loaded. In the meantime the changes necessary
to put the head aboard were being engineered.

The test was successful. The Jupiter-C flew 3,000 miles.

Then there were two reentry flights. The second was fully success-
ful; the nose cone was recovered.
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The Army has hardware that was prepared for the reentry program
which becomes the basis for launching the satellite the Army has been
directed to launch.

There is a limit to their authority to engage in research beyond the
definitive program on which they are engaged.

This must be corrected because if you wait until the time when you
can envisage a final product to go ahead and break the barriers and
develop all the pieces that go into that product, you are going to be
late and you will never get caught up.

The way to correct the situation is to go ahead with research on a
primary element that contributes to an advanced weapon system so
that when you can see from the whole state of the art that you can
have a new weapon, you already have the advances made in the sub-
ordinate areas. For example, one of the great holes in missiles is
that there is no big thrust engine. In the summer of 1956 such an
engine was recommended—of 220,000-pound thrust. It was turned
down. At North American there is in the engineering stage an engine
of much greater thrust. <

The engines being devcloped are for existent weapons. There are
none being developed for future weapons. The North American
prQI!ect should be carried out on a crash basis.

hey were turned down on the rocket engine because they couldn’t
prove 1t was needed for the Jupiter.

W}? should always have as an objective something that is out of
reach.

The Jupiter program was impeded because there was a great debate
over whether the Army needed it or not, and this took time. The
rate of output was limited also. Half of the amount recommended
was approved. The apportionments were ‘‘always protested by
reclamas.” With the inauguration of the Jupiter program and the
requirement for Redstone missiles as flight-test vehicles to support
Jupiter, the firings of Redstone were accelerated. The program is
proceeding at optimum speed now; the future ““roll on” of the program
18 half the level it should be.

People came down to see that the orders not to launch a satellite
were followed. :

Does he-agree with General Gavin’s view that satellites should be
given greater priority than ballistic missiles? He would not want to
Iimit it to satellites. Priority should always be on the furthest thing
out. The priority should be on the attainment of a space capability
at the earliest possible date. o

Satellites and ballistic missiles have many basic techniques, they
cannot be separated. Divorcement of the two impedes both. = They
were divorced in the Vanguard program. They were not divorced in
their satellite program because Jupiter weapons hardware is being
used to launch the satellite. .

What is necessary for maximum progress in the missile and satellite
field is to have a few long-range objectives that we would stay on and
these must be 10 to 15 years ahead of things we believe we can do in
15 years. At the least we must have a year’s program at a time.

We will lose the race if we have short-term objectives.

If Project Orbiter had been approved, the satellite could definitely
have been launched by now. It would not have interfered with the
ballistic-missile program.
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- The Jupiter powerplant could be used successfully to launch a
satellite.

Work on satellite, rather than impeding ballistic missile, would
result in derivative information for both projects.: "

The same test vehicle, the same missile that we use to launch the
test nose cone, requires only a return to its original state and the
addition of a couple of minor components to become a satellite carrier.
The difference is in how to use the guidance system.

You must take risks in research.

Basic research should be adequate to solve the 1problems 15 years
away; the intermediate research is for tools we will use 6 to 10 years
from now. The actual development of an end product is devoted to
what you will need 2 or 3 years from now.

He does not agree with the recommendation for an independent
agency. One individual must be charged with responsibility. If that
individual is charged with setting up an organization we will impede
the program. We already have too many committees and commis-
sions.

There is an adequate staff for research in the DOD now.

Early and firm decisions are necessary and.3- to 5-year-project
basis are needed.
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Dr. WerNHER VoN Braun
(December 14, 1957)

The Russians are definitely ahead in the ballstic missile and satellite
fields.

Unless we get an engine with a large thrust we will be behind in the
general field of control of outer space. The Silberstein Committee
recommended that such an engine be developed. The recommenda-
tion was not followed. ‘It disappeared in the Department of De-
fense,”

Many people think we should not build large ICBM’s, inasmuch
as the payloads are becoming lighter. Hence they think there is no
need for a large engine. But if you want to establish control of outer
space by manned vehicles you will need large engines. He joins in
the belief that control of outer space is as importat, if not more so
than the ballistic missile.

The great need is to put the program on an even keel. The lack of
money has a great effect. Long lead times are involved. .

He agrees that the U. S. S. R. has the means for sending an atomic
or hydrogen warhead anywhere in the world. The reason is that
Sputnik IT weighs 1,280 pounds and that the “carrier’”” that brought
it up there can carry about 4,000 or 5,000 pounds over an ICBM
range with that same missile.

Why is it essential for the United States to control or at least be in
outer space as quickly as the Russians or anyone else? A satellite of
the weight of Sputnik II would be entirely capable of carrying a
combination of optical and television equipment to use as a powerful
reconnaissance instrument. You could store the pictures such as a
reconnaissance satellite takes over enemy territory and you can play
these pictures back while over friendly territory. -

In addition there is a bombing capability from orbital vehicles.
These may be vehicles capable of changing their orbital data or their
orbital behavior so as to interfere with possible enemy countermeasures
and “‘since planes can drop bomb on any point of the earth with a very
high accuracy.”

There will always be an optical line of sight between the guiding
orhital vehicle from which the bomb is detached and the bomb itself
and ultimately as both go around the earth, the target will also appear
in view of that orbital vehicle so that at the end when it comes to
homing in or aiming exactly at the target itself you have a line of sight
between the bombing vehicle, the bomb and the target.

Such orbital bombing is even applicable to moving targets.

He agrees that if the Russians should control outer space with satel-
lites before we do this country would be in mortal danger. ]

If you put a sufficient amount of orbital decoys into an orbit you
can saturate a radar system. .

The IRBM and ICBM programs deserve the highest priority. But
with the teams we have available today we can get a space program
going. Many of our guided-missile people are available. The whole
Navaho team is standing by. R

A National Space Agency could be set up either under the Secretary
of Defense or as an independent agency. He is thinking of $1.5
billion a vear additional. 'Fhe job would be to get a man into space on
a returnable basis in 5 years and to build a space station n.10. .
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The IGY effort could be incorporated into the National Space
Agency he is suggesting. The space medical program would be trans-
ferred to the National Space Agency. The satellite could be used as

« an efficient communications carrier.

There would be no better or more reliable weather information
service than from a satellite.

The weather could be influenced. The Space Agency should be a
separate one. He fears the services will jockey for position again.

Cooperation between the services has been excellent. But irre-
sponsible statements hurt. Some instigate service rivalry.

Curiosity should be the motivating power in research and it is curi-
osity that makes him want to go to the moon.

‘He can fire a satellite weighing many times the weight of the Van-
guard or our Jupiter-C still within the IGY.

If the Russians chose, and they had the hydrogen warhead, they
could put a hydrogen bomb on top of the Capitol.

The sputniks show a capability in the guidance area also.

In principle he approves bringing missile-satellite space program
under an independent civilian commission. The question is whether
things have not advanced to the point that there would be such delay
and upheaval that we would hurt our IRBM and ICBM programs.

He agrees there is need for a permanent and competent staff in
DOD to provide leadership to applied and basic research. Also
that R. and D. should be on a 3- to 5-year basis. Also that contractors
should have more leeway to plan technical decisions. Also that lead

" time be reduced by early and firm decisions. Also that overtime

restrictions be eliminated.

The satellite stays up when the centrifugal force in its curved tra-
jectories equal to the 1%ravitational pull of the earth.

He guessed that the Russians will try to shoot at the moon. With
their rocket they can probably carry a 100- to 300-pound payload
to the moon.

The ICBM’s have a basic capability of orbiting a 1,000-pound
satellite but the vehicles have rot been tested.

If the services approved he would be for putting IRBM’s and
ICBM’s in a separate agency.

If a new space agency were set up you would not have one man over
%otlll)space and missiles programs 1f the missiles program remained in

OD.

He agrees that ultimately the ideal setup would be the consolida-
tion of all space and military effort under one man.




STATEMENT BY THE PRESIDENT OF THE UNITED STATES;
SCIENCE ADVISORY COMMITTEE: INTRODUCTION TO

OUTER SPACE
Tue WHite Housg, March 26, 1958.

STATEMENT BY THE PRESIDENT

In connection with a study of space science and technology made
at my request, the President’s Science Advisory Committee, of which
Dr. James R. Killian is Chairman, has prepared a brief introduction
to outer space for the nontechnical reader. This is not science fiction.
This is a sober, realistic presentation prepared by leading scientists.

1 have found this statement so informative and interesting that I
wish to share it with all the people of America and, indeed, with all the
people of the earth. I hope that it can be widely disseminated by all
news mediums, for it clarifies many aspects of space and space tech-
nology in a way which can be helpful to all people as the United
States proceeds with its peaceful program in space science and ex-
ploration. Every person has the opportunity to share, through under-
standing, in the adventures which lie ahead. '

This statement of the Science Advisory Committee makes clear the
opportunities which a developing space technology can provide to ex-
tend man’s knowledge of the earth, the solar system, and the universe.
These opportunities reinforce my conviction that we and other nations
have a great responsibility to promote the peaceful use of space and to
utilize the new knowledge obtainable from space science and tech-
nology for the benefit of all mankind.

INTRObUCTION TO OUTER SPACE

An explanatory statement prepared by the President’s Science Adwvisory
Commattee :

What are the principal reasons for undertaking a national space
program? What can we expect to gain from space science and ex-
ploration? What are the scientific laws and facts and the technologi-
cal means which it would be helpful to know and understand in
reaching sound policy decisions for a United States space program and
its mana(fement by the Federal Government? This statement seeks
to provide brief and introductory answers to these questions.

It is useful to distinguish among four factors which give importance,
urgency, and inevitability to the advancement of space technology.

he first of these factors is the cqmpelling urge of man to explore
and to discover, the thrust of curiosity that leads men to try to go
where no one has gone before. Most of the surface of the earth has
now been explored, and men now turn to the exploration of outer
space as their next objective. :

Second, there is the defense objective for the development of space
technology. We wish to be sure that space is not used to endanger
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our security. If space is to be used for military purposes, we must
be prepared to use space to defend ourselves.

Third, there is the factor of national prestige. To be strong and
bold in space technology will enhance the prestige of the United States
among the peoples of the world and create added confidence in our
scientific, technological, industrial, and military strength.

Fourth, space technology affords new opportunities for scientific
observation and experiment which will add to our knowledge and
understanding of the earth, the solar system, and the universe.

The determination of what our space program should be must take
into consideration all four of these objectives. While this statement
deals mainly with the use of space for scientific inquiry, we fully
recognize the importance of the other three objectives. ‘

In fact, it has been the military quest for ultra-long-range rockets
that has provided man with new machinery so powerful that it can
readily put satellites in orbit, and, before long, send instruments out
to explore the moon and nearby planets. In this way, what was at
first a purely military enterprise has opened up an exciting era of
exploration that few men, even a decade ago, dreamed would come in
this century.

Why satellites stay up :

The basic laws governing satellites and space flight are fascinating
in their own right. -And, while they have been well known to scien-
tists ever since Newton, they may still seem a little puzzling and
unreal to many of us. Our children, however, will understand them
quite well. ,

We all know that the harder you throw a stone the farther it will
travel before falling to earth. If you could imagine your strength so
fantastically multiplied that you could throw a stone at a speed of
15,000 miles per hour, it would travel a great distance. It would, in
fact, easily cross the Atlantic Ocean before the earth’s gravity pulled
it down. Now, imagine being able to throw the stone just a little
faster, say about 18,000 miles per hour; what would happen then?

The stone would again cross the ocean, but this time it would
travel much farther than it did before. It would travel so far that it
would overshoot the earth, so to sgeak, and keep falling until it was
back where it started. Since, in this imaginary example, there is no
atmospheric resistance to slow the stone down, it would still be
traveling at its original speed, 18,000 miles per hour, when it had got
back to its starting point. So, around the earth it goes again. From
the stone’s point of view, it i1s continuously falling, except that its
very slight downward arc exactly matches the curvature of the earth,
and so it stavs aloft, or, as the scientist would say, “in orbit,”
indefinitely.

Since the earth has an atmosphere, of course, neither stones nor
satellites can be sent whizzing around the earth at treetop level.
Satellites must first be lifted beyond~the reach of atmospheric resist-
ance. It is absence of atmospheric resistance, plus speed, that makes
the satellite possible. It may seem odd that weight or mass has
nothing to do with a satellite’s orbit. If a feather were released from
a 10-ton satellite, the 2 would stay together, following the same path
in the airless void. There is, however, a slight vestige of atmospliere
even a few hundred miles above the earth, and its resistance will
cause the feather to spiral inward toward the earth sooner than the
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satellite. It is atmospheric resistance, however slight, that has set
limits on the life of all satellites launched to date. Beyond a few
hundred miles the remaining trace of atmosphere fades away so
rapidly that tomorrow’s satellites should stay aloft thousands of years,
and perhaps indefinitely. The higher the satellite, incidentally, the
less speed 1t needs to stay in orbit once it gets there (thus the moon’s
speed is only a little more than 2,000 miles per hour), but to launch a
satellite toward a more distant orbit requires a higher initial speed
and greater expenditure of energy.

The thrust into space

Rocket engineers rate rockets not in horsepower, but in thrust.
Thrust is just another name for push, and it is expressed in pounds
of force. 'The rocket gets its thrust or push by exhausting material
backward. It is this thrust that lifts the rocket off the earth and
accelerates it, making it move faster and faster.

As everyone knows, it is more difficult to accelerate an automobile
than a baby carriage. To place satellites weighing 1,000 to 2,000
pounds in orbit requires a first-stage rocket engine or engines having
8 thrust in the neighborhood of 200,000 to 400,000 pounds. Rocket
engines able to supply this thrust have been under development for
some time. For launching a satellite, or other space vehicle, the
rocket engineer divides his rockets into 2, 3, or more stages, which
can be dropped one after the other in flight, thus reducing the total
weight that must be accelerated to the final velocity desired. (In
other words, it is a great waste of energy to lift one huge fuel tank
into orbit when the tank can be divided into smaller tanks—each
Fa.cka ed in its own stage with its own rocket motor—that can be
eft behind as they become empty.)

'To launch some of the present satellites has required rockets weigh-
ing up to 1,000 times the weight of the satellite itself. But it will be
"possible to reduce takeoff weights until they are oaly 50 to 100 times
that of the satellite. The rocket’s high ratio of gross weight to payload
follows from a fundaniental limitation in the exhaust velocities that
can be achieved by chemical propellents. :

If we want to send up not a satellite but a device that will reach the
moon, we need a larger rocket relative to its payload in order that the
Sual stage can be accelerated to about 25,000 miles per hour. This
speed, called the escape velocity, is the speed with which a projectile
must be thrown to escape altogether from the gravitational pull of
the earth. If a rocket fired at the moon is to use as little fuel as

gsible; it must attain the escape velocity very near the beginning of
its trip. After this Peak speed is reached, the rocket will be gmduall{
slowed by the earth’s pull, but it will still move fast enough to reac
the moon in 2 or 3 days.

The moon as a goal R

Moon exploration will involve three distinct levels of difficulty.
The first would be a simple shot at the moon, ending either in a hard
landing or. & circling of the moon. Next in difficulty would be a’'soft
landing,  And most difficult of all would be a soft landing followed by
‘s yafe return toearth. . - . A
_ The, payload for a simple maon shot might be a small instrument

- carrier similar to a satelite. For the more difficult soft landing, the
carrier would bave to include, as part of its payload, a “retrorocket”
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(a decelerating rocket) to provide braking action, since the moon has

. no atmosphere that could serve as a cushion.

To carry out the most difficult feat, a round trip to the moon, will
require that the initial payload include not only retrorockets but
rockets to take off again from the moon. Equipment will also be
required aboard to get the payload through- the atmosphere and
safely back to earth. Toland & man on the moon and get him home
safely again will require a very big rocket engine, indeed—one with
a thrust in the neighborhood of 1 million or 2 million pounds. While
nuclear power may prove superior to chemical fuels in engines of
multi-million-pound thrust, even the atom will provide no shortcut
to space exploration.

Sending a small instrument carrier to Mars, although not requiring
much more initial propulsion than a simple moon shot, would take
a much longer travel time (8 months or more), and the problems of
navigation and final guidance are formidable.

A message from Mars .

Fortunately, the exploration of the moon and nearby planets need
not be held up for lack of rocket engines big enough to send men and
instrument carriers out into space and home again. Much that
scientists wish to learn from satellites and space voyages into the
solar system can be gathered by instruments and transmitted back to
earth. This transmission, it turns out, is relatively easy with today’s
rugged and tiny clectronic equipment.

For example, a transmitter with a power of just 1 or 2 watts can
cesily radio information from the moon to the earth. And messages
from Mars, on the average some 50 million to 100 million miles awa
at the time the rocket would arrive, can be transmitted to earth witg
less power than that used by most commercial broadcasting stations.
In some wayvs, indeed, it appears that it will be easier to send a clear
radio message between Mars and Earth than between New York
and Tokyvo.

This all leads up to an important point about space exploration.
The cost of transporting men and material through space will be
extremely high, but the cost and difficulty of sending information
through space will be comparatively low.

Wll the results justify the costs?

Since the rocket powerplants for space exploration are already in
existence or being developed for military need, the cost of additional
scientific research, using these rockets, need not be exorbitant. Still,
the cost will not be small, either. This raises an important question
that scientists and the general public (which will pay the bﬂl) both
must face: Since there are still so many unanswered scientific ques-
tions and problems all around us on earth, why should we start asking
new questions and seeking out new problems in space? How can
the results possibly justify the cost? _

Scientific research, of course, has never been amenable to rigorous
cost accounting in advance. Nor, for that matter, has exploration
of any sort. But if we have learned one lesson, it is that research
and exploration have a remarkable way of paying off—quite apart
from the fact that they demonstrate that man is alive and insatiably
curious. And we all feel richer for knowing what explorers and
scientists have learned about the universe in which we live.
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Tt is in these terms that we must measure the value of launching
satellites and sending rockets into space. These ventures may have
practical utility, some of which will be noted later. But the scientific
questions come first.

The view from a satellite

Here are some of the things that scientists say can be done with
the new satellites and other space mechanisms. A satellite in orbit
can do three things: (1) It can sample the strange new environment
through which it moves; (2) it can look down and see the earth as it
has never been seen before; and (3) it can look out into the universe
and record information that can never reach the earth’s surface
because of the intervening atmosphere.

The satellite’s immediate environment at the edge of space is empty
only by earthly standards. Actually, empty space is rich in energy,
radiation, and fast-moving particles of great variety. Here we will
be exploring the active medium, a kind of electrified plasma, domi-
nated by the sun, through which our earth moves. Scientists have
indirect evidence that there are vast systems of magnetic fields and
electric currents that are connected somehow with the outward flow
of charged material from the sun. These fields and currents the
satellites will be able to measure for the first time. Also, for the
first time, the satellites will give us a detailed three-dimensional pic-
ture of the earth’s gravity and its magnetic field.

Physicists are anxious to run one crucial aud fairly simple gravity
experiment as soon as possible. This experiment will test an impor-
tant prediction made by Einstein’s general theory of relativity,
namely, that a clock will run faster as the gravitational field around it
is reduced. If one of the fantastically accurate clocks, using atomic
frequencies, were placed in a satellite and should run faster than its
counterpart on earth, another of Einstein’s great and daring predic-
tions would be confirmed. (This is not the same as the prediction
that any moving clock will appear to a stationary observer to lose
time—a prediction that physicists already regard as well confirmed.)

There are also some special questions about cosmic rays which can
be settled only by detecting the rays before they shatter themselves
against the earth’s atmospﬁere. And, of course, animals carried in
satellites will begin to answer the question: What is the effect of
weightlessness on physiological and psychological functions? (Gravity
is not felt inside a satellite because the earth’s pull is precisely balanced
by centrifugal force. This is just another way of saying that bodies
inside a satellite behave exacdy as they would inside a freely falling
elevator.)

The satellite that will turn its attention downward holds great
promise for meteorology and the eventual improvement of weather
forecasting. Present weather stations on land and sea can keep only
about 10 percent of the atmosphere under surveillance. Two or three
weather satellites could make a cloud inventory of the whole globe
every few hours. From this inventory, meteorologists believe they
could spot large storms (including hurricanes) in their early stages and
chart their direction of movement with much more accuracy than at

Vgresent. Other instruments in the satellites will measure for the

rst time how much solar energg is falling upon the earth’s atmosphere
i radiated back into space by clouds,
oceans, the continents, and by the great polar icefields.
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It is not generally appreciated that the earth has to send back
into space, over the long run, exactly as much heat energy as it
receives from the sun. If this were not so, the earth would either heat
up or cool off. But there is an excess of income over outgo in the
tropical regions, and an excess of outgo over income in the polar
regions. This imbalance has to be continuously rectified by the
activity of the earth’s atmosphere which we call weather.

By looking at the atmosphere from the outside, satellites will
provide the first real accounting of the energy imbalances, and their
consequent tensions, all around the globe. With the insight gained
from such studies, meteorologists hope they may improve long-range
forecasting of world weather trends.

Finally, there are the satellites that will look not just around
or down, but out into space. Carrying ordinary telescopes, as well as
special instruments for recording X-rays, ultraviolet, and other
radiations, these satellites cannot fail to reveal new sights forever
hidden from observers who are bound to the earth. What these sights
will be, no one can tell. But scientists know that a large part of all
stellar radiation lies in the ultraviolet region of the spectrum, and this
is totally blocked by the earth’s atmosphere. Also blocked are other
very long wavelengths of light of the kind usually referred to as
radio waves. Some of these get through the so-called radio window
in the atmosphere and can be detected by radio telescopes, but
scientists would like a look at the still longer waves that cannot
penetrate to earth.

Even those light signals that now reach the earth can be recorded
with brilliant new clarity by satellite telescopes. All existing photo-
graphs of the moon and nearby planets are smeared by the same
turbulence of the atmosphere that makes the stars twinkle. Up
above the atmosphere the twinkling will stop, and we should be able
to see for the first time what Mars really looks like. And we shall
want a really sharp view before launching the first rocket to Mars.

A closeup of the moon

While these satellite observations are in progress, other rockets
will be striking out for the moon with other kinds of instruments.
Photographs of the back or hidden side of the moon may prove quite
unexciting, or they may reveal some spectucular new feature now
unguessed. Of greater scientific interest 1s the question whether or not
the moon has a magentic field. Since no one knows for sure why the
earth has such a field, the presence or absence of one on the moon
should throw some light on the mystery.

But what scientists would most like to learn from a closcup study
of the moon is something of its origin and history. Was it originally
molten? Does.it now have a fluid core, similar to the earth’s? And
just what is the nature of the lunar surface? The answer to these and
many other questions should shed light, directly or indirectly, on the
origin and history of the earth and the surrounding solar systein.

While the moon is believed to be devoid of life, even the simplest
and most primitive, this cannot be taken for granted. Some scientists
have suggested that small particles with the propertics of life—germs
or spores—could exist in space and could have drifted onto the moon.
If we are to test this intriguing hypothesis we must be careful not to
contaminate the moon’s surface, in the biological sense, beforehand.
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There are strong scientific reasons, too, for avoiding radioactive con-
tamination of the moon until its naturally acquired radioactivity can
be measured.

* * * and on to Mars

The nearest planets to earth are Mars and Venus. We know quite
enough about Mars to suspect that it may support some form of life.
To land instrument carriers on Mars and Venus will be easier, in one
respect, than achieving a “soft’’ landing on the moon. The reason is
that both planets have atmospheres that can be used to cushion the
final approach. These atmospheres might also be used to support
balloons equipped to carry out both meteorolo%’ical soundings and a
general photo survey of surface features. The Venusian atmosphere,
of course, consists-of what appears to be a dense layer of clouds so
that its surface has never been seen at all from earth.

Remotely controlled scientific expeditions to the moon and nearby
planets could absorb the energies of scientists for many decades. Since
man is such an adventurous creature, there will undoubtedly come a
time when he can no longer resist going out and seeing for himself.
It would be foolish to try to predict today just when this moment will
arrive. It might not arrive in this century, or it might come within
1 or 2 decades. So much will depend on how rapidly we want to
expand and accelerate our program. According to one rough estimate
it might require a total investment of about a couple of billion dollars,
spent over a number of years to equip ourselves to land a man on the
moon and to return him safely to earth.

The satellite radio network

Meanwhile, back at earth, satellites will be entering into the every-
day affairs of men. Not only will they be aiding the meteorologists,
but they could surely—and rather quickly—be pressed into service
for expanding worldwide communications, including intercontinental
television.

At present all transoceanic communication is by cable (which is
costly to install)’ or by shortwave radio (which is easily disrupted by
solar storms). Television cannot practically be beamed more than a
few hundred miles because the wavelengths needed to carry it will
not bend around the earth and will not bounce off the region of the
atmosphere known as the ionosphere. To solve this knotty problem,
satellites may be the thing, for they can serve as high-flying radio
relay stations. Several suitably equipped and properly spaced satel-
lites would be able to receive TV signals from any point on the globe
and to relay them directly—or perhaps via a second satellite—to any
other point. Powered with solar batteries, these relay stations in
space should be able to keep working for many years.

Military applications of space technology

The development of military rockets has provided the technological
base for space exploration. %rt will probably continue to do so, be-
cause of the commanding military importance of the ballistic missile.
The subject of ballistic missiles lies outside our present discussion.
We ask instead, putting missiles aside, what other military applications
of s%ace technology can we see ahead?

There are important, foreseeable, military uses for space vehicles.
These lie, broadly speaking, in the fields of communication and recon-
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naissance. To this we could add meteorology, for the possible ad-
vances in meteorolegieal science which have already been described
would have military implications. The use of satellites for radio relay
links has also been described, and it does not take much imagination
to foresee uses of such techniques in long-range military operations.

The reconnaissance capabilities of a satellite are due, of course, to
its position high above the earth and the fact that its orbit carries it
in a predictable way over much of the globe. Its disadvantage is its
necessarily great distance, 200 miles or more, from the surface. A
highly magnifying camera or telescope is needed to picture the earth’s
surface in even moderate detail. To the human eye, from 200 miles
away, a football stadium would be a barely distinguishable speck. A
telescopic camera cgn do a good deal better, depending on its size
and complexity. It is certainly feasible to obtain reconnaissance
information with a fairly elaborate instrument, information which
could be relayed back to the earth by radio.

Much has been written about space as a future theater of war,
raising such suggestions as satellite bombers, military bases on the
moon, and so on. For the most part, even the more sober proposals
do not hold up well on close examination or appear to be achievable
at an early date. Granted that they will become technologically
possible, most of these schemes, nevertheless, appear to be clumsy
and ineffective ways of doing a job. Take one example, the satellite
as & bomb carrier. - A satellite cannot simply drop a bomb. An
object released from a satellite doesn’t fall. So there is no special
advantage in being over the target. Indeed, the only way to ‘“drop”’
a bomb directly down from a satellite is to carry out aboard the satel-
lite a rocket launching of the magnitude required for an interconti-
nental missile. A better scheme is to give the weapon to be launched
from the satellite a small push, after which it will spiral in gradually.
But that means launching it from a moving platform halfway around
the world, with every disadvantage compared to a missile base on the
ground. In short, the earth would appear to be, after all, the best
weapons carrier.

This is only one example; each idea has to be judged on its own
merits. There may well bé important military applications for space
vehicles which we cannot now foresee, and developments in space
technology which open up quite novel possibilities. The history of
science and technology reminds us sharply of the limitations of our
vision. Our road to future strength is the achievement of scientific
insight and technical skill by vigorous participation in these new
explorations. In this setting, our appropriate military strength will
grow naturally and surely.

A space timetable

Thus we see that satellites and space vehicles can carry out a great
variety of scientific missions, and a number of military ones as well.

Indeed, the scientific opportunities are so numerous and so inviting
that scientists from many countries will eertainly want to participate.
Perhaps. the International Geophysical Year wi _ASl:Eges,p a model for
the ititernationdletpleration of space in the yeats anid deécades to come.

The timetable on the following page suggests the approximate order
in which some of the scientific and technical objectives mentioned in
this review may be attained. '
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The timetable is.not broken down into years, since there is yet too
much uncertainty about the scale of the effort that will be made.
The timetable simply lists various types of space investigations and
goals under three broad headings: ‘“Early,”” ‘‘Later,” “Still Later.”

_ Scientific objectives

Later

Still later

1. Physies. ..o
2. Geophysics

3. Meteorology

4.-Minimal Moon contract. ... ..
5.$xlpettmental commuynica-
n

. Astronomy._____._ ... __.
. Extensive conimunications

. Scientific lunar investigation. ..

. Minimal planatary contact_....

1. Automated lunar exploration.
2. Altlltomated planetary explora-
on.
3. Human lunar exploration and
return.
And mugh later stil:
" - Human planstary explecation.

tions.
6. Space physiology__ . _____..... 6. Human flight in orbit

In conclusion, we venture two observations. Research in outer
space affords new opportunities in science, but it does not diminish
the importance of science on earth. Many of the secrets of the
universe will be fathomed in laboratories on earth, and the progress
of our science and technology and the welfare of the Nation require
that our regular scientific programs go forward without loss of pace,
in fact at an increased pace. It would not be in the national interest
to exploit space science at the cost of weakening our efforts in other
scientific endeavors. This need not happen if we plan our national
program for space science and technology as part of a balanced national
effort in all science and technology.

Our second observation is prompted by technical considerations.
For the present, the rocketry and other equipment used in space
technology must usually be employed at the very limit of its capacity.
This means that failures of equipment and uncertainities of schedule
are to be expected. It therefore appears wise to be cautious and
modest in our predictions and pronouncements about future space
activities—and quietly bold in our execution.
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V744 INTERNAL INFORMATION RELEASE

Public Information Office
U. S. Army Ordnance Missile Gommand
Redstone Arsenal, Alabama
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JUPITER NOSE CONE RECOVERY

A full-scale JUPITER IRBM nose cone was successfully recovered intact
\ by the U. S. Navy one hour and 30 minutes after the missile was launched
from Cape Canaveral, Florida at 4:05 A.M., EST, on 17 July 58,

It was the secand recovery of an undamaged JUPITER IRBM cone. The
Army Ballistic Missile Agency achieved the feat first on 18 May 58, re-

peating the success of August 1957 when a scale model cone carried by a
JUPITER C was recovered.

Three recoveries confirm the adequate protection afforded the weapon
system's warhead by the cone developed by ABMA with assistance of the
Cincinnati, Ohio Testing and Research Laboratories, The recovery package
installed in the cone was provided by Cook Electric Co., Evanston, Ill.

On hand to witness the historic launching by the ABMA Missile Firing
Laboratory were Brig. Gen. J. M. Colby, Deputy Commander, AOMC; Brig. Gen.

J. A. Barclay, ABMA Commander and Dr. Wernher von Braun, Director, Development
Operations Division, ABMA,

The Navy's cooperation was again outstanding. The USS Egcape,
guided by Navy aircraft which saw the cone as it reentered tne atmosphere, hoisted

it aboard and returned it to the San Juan, P. R. Naval Base from vhich it will
be airlifted to the Arsenal.

JUPITER was flown over the approximate full range of the IRBM.

DISTRIBUTION: "'A"
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JUPITER-C, satellite launching vehicle for Explorer, is backed into Army Ballistic Missile Agency shop at Cape Canaveral, Fla.

Army Gaining Vital Space Assignments

On Jan. 31, 1958, the Army Ballistic Missile Agency put the first United
States satellite into orbit and thereby filed its claim to space research and
development.  Since then, ABMA has been given important assignments

in the nation’s space program such as:
P (4

®Mar. 5, Agency launched Explorer II.
Mechanical failure in ignition system
of last stage rocket prevented satellite
from going into orbit after good initial
trajectory.

®Mar. 26, ABMA launched Explorer
111, successfully placing third U. S. satel-
lite in orbit (Vanguard went into orbit
March 17).

®Mar. 27, Advanced Research Projects
Agency authorized ABMA “to under-
take onc, and possibly two, lunar
probes” and “‘to launch two, and
possibly three, earth satellites.” Satel-
lites will be continuation of Explorer
program with some modifications in
both the satellites and in the carrier
rockets.

®May 2, Armv awarded $2,850,000
contract to California Institute of Tech-
nology for rescarch on moon project.
Rcar Admiral John E. Clark, deputy
director of ARPA, said he hoped to see
satcllite orbiting the moon before end
of 1958.

Satcllite will be carried by Juno mis-
silc, probably a combination of ABMA’s
Jupiter and components of the Van-
guard, or other missiles.

Project Orbiter

The Anny actually began its prepara-
tions for the space age long before the
first Explorer took to the air. It was
during the first part of 1954 that the
mitial plan began to take shape.

Soon after the Redstone had proven
itself in flight tests, Dr. Wernher von
Braun, now director of ABMA’s Devel-
opment Operations  Division, started
toving with the idea of using the 200-
mi. ballistic missile as the first stage of
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a satellite carrving rocket. On top of
the Redstone, according to von Braun,
could be placed a rotating, cylindrical
launcher, containing three clusters of
small, solid propellant Loki rockets.

The Lokis, then under development.
were desired because of their short burn-
ing time, about 0.8 sec. The plan was
for the Redstone to start the vehicle on
its trajectory. After two minutes, the
Redstone engine would be cut off as the
propellant .tanks started to go dry. A
few seconds later, the Redstone would
be separated, and the last three stages
plus the satellite would continue to
coast upward.

Aligned by Air Jet

Just before the final stages reached
the apex of their trajectory, compressed
air jets would align the vehicle hori-
zontally. At apex, about 200 mi. up,
the spin-stabilized clusters of Lokis
would be fired, in order, to bring the
vehicle from a speed of around 6,000
miph. to orbital velocity of 18,000 mph.
At this point, the vehicle has no guid-
ance, and it was believed that the in-
cremental velocity would have to be
produced almost instantaneously for the
satellite to go into a circular orbit.

This was the reason von Braun
wanted the Lokis with their verv short
burning times. Further analysis, how-
ever, showed that the firing time wasn’t
as critical a factor as first believed. So
when the larger, more powerful Ser-
geant rocket engine came along, it was
used in place of the Loki. Adoption of
the Sergeant significantly reduced the
number of solid propellant rockets
necded. This, in turn, meant an easier
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engineering job and increased reliabil-
ity, i.e. fewer chances for failure in
flight.

While the idea was still in the plan-
ning stage, von Braun was introduced to
Cmdr. George Hoover of the Office of
Naval Research. ONR wanted to in-
itiate a satellite projects based on exist-
ing hardware. 1t liked von Braun’s ideas
and offered to put up the necessary
money. Maj. Gen. H. N. Toftoy, at
that time commanding general of Red-

SPIN “bucket” and first-stage noseAfo
plorer vehicle at Reynolds Metals plant.
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EXPLORER is prepared for spin test. Upper stages are rotated to 700 rpm. in check-out.

sisted of two main parts: the bodv unit quired for re-entry, the engineers
which held the guidance and control  Icngthened the thrust unit and inserted
cquipment in addition to the warhead, larger propellant tanks. This increased
and the thrust unit which contained the burning time by almost 50%.
the propellant tanks and rocket enginc.  Then. two. spinsstabilized clusters of

To get the additional velocity rc- scaled-down Sergeant rockcts were sub-

EXTERNAL TEMP. GAUGE
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SUB CARRIER
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TUBE
MICROMETEORITE COSMIC Ray
EROSION GAUGES EXPERIMENT
(1) SKETCH BY

CALTECH ET AROPULSION LAB
EXPLORER Il instruments measure cosmic Tay imtensity, temperature, meteor particles.
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Army’s Mission in Space Is

Army, which put the first U.S. satellite into orbit, has been authorized
by Advanced Research Projects Agency to undertake one, and possibly two,
lunar probes and also to launch two, and possibly three, earth satellites. The
satellites will be Explorers or variations thereof and the rockets used will

be modified Jupiter-Cs.

The Army’s proposal to place 2 man in a capsule atop the Redstone
missile and send him up to an altitude of 150 mi. is still under consideration
by the Defense Department. But this experiment is not tied in with the
Army’s space work, declares Maj. Gen. John Medaris, Chief of Army Ordnance
Missile Command. Rather, it will be part of a separate series of experiments
concerned with transporting men by missile—not through space, but from

one point on earth to another.

This *“‘men-by-missile” program would
be more closely associated with special
forces operations. The idea is to get
a small number of specialists such as a
medical aid or demolition team to a key
point at a specific time “with the as-
surance that they won’t be clobbered by
the enemy on the way in.”

Separation Impossible

Actually, it is impossible to separate
missile or weapons work from space
projects, Gen. Medaris declares. Tech-
nical problems for both are closely
interlocked; there are many fruitful op-
portunities for cross-pollination  of
1deas; variety makes the work of the re-
searchers more challenging.

Army has no intention of trying to
keep space and weapons projects dis-
tinct, either in its own facilities or
among outside contractors. The recent
placement of the Pershing contract
with the Martin Co., contrary to some
speculation, does not signify any change
in the Army’s arsenal concept nor is it
part of any plan to give weapons work
to private industry in order to keep
Army scientists free for space work, says
Gen. Medaris. As an ordnance man-
ager, he is interested in maintaining a
reasonable workload balance between
industry and government. At present,
the balance in the Army’s missile work
runs about 70% to industry and about
30% in-house. The average division is
closer to 82% for industry to 18% in-
house.

Right now, the Army is running
about 80 static firings a month at Red-
stone Arsenal. Most of these are part
of weapons programs. Space programs
constitute only a very small percentage
of current work. From here on in,
Gen. Medaris expects to see an increase
in both the over-all missile work and
the percentage represented by space
projects.

To better handle its rapidly expand-
ing missile work, the. Army recently re-
organized its Redstone Arsenal complex.
Eftective Mar. 31, 1958, the Army Ord-
nance Missile Command came into be-
ing after about 15 months in the gesta-
tion period.
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" The creation of this new command
(see chart, p: 92) is designed to en-
able the Army to exploit its missile cap-
abilities as fast and as fully as possible
by placing all the resources in this area
under one commander along with the
responsibility for all the decision-mak-
ing required to bring a missile from an
idea to a field-proven weapons system.
This new command extends from
California to Cape Canaveral, Fla. with
the management headquartered in
Huntsville, Ala. Commanding general
of AOMC, Gen. Medaris, reports di-
rectly to the Chief of Ordnance on rou-
tine research and development projects.
For special priority—weapons or space
projects, there are direct access lines be-
tween Medaris on one end and, on the
other, the Secretary of the Army, the
Army Missile Committee, and the Ad-
vanced Research Projects Agency.
Under Medaris and his command
lheadquarters staff come Redstone Arse-
nal, Army Ballistic Missile Agency,
Army Rocket and Guided Missile
Agency, White Sands Proving Ground,
and Jet Propulsion Laboratory. '

Non-Ballistic Responsibility

ARGMA, which is the new group,
has taken over the responsibility for
non-ballistic weapons formerly held by
Redstone Arsenal. These weapons in-
clude Sergeant, Corporal, Honest John,
Little John, Nike Ajax, Nike Hercules,
Nike Zeus, Lacrosse, land-based Talos,
Dart, Plato and Hawk. At present,
ARGMA, which is under the command
of Brig. Gen. John G. Shinkle, has the
largest budget of all AOMC subgroups.
In 1959, for example, ARGMA will
spend approximately $180 million on
research and development and perhaps
another $800 million on production
and procurement.

Redstone Arsenal, the physical home
base of AOMC, is now essentially a
post command. Under the direction of
Col. Keith T. O’Keefe, it is respons-
ible for the housekeeping of the 40,000-
acre arsenal reservation and for provid-
ing support to ARGMA, ABMA and
the Ordnance Guided Missile School.
Besides OGMS, other tenants on the

DISTRIBUTICN:
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Expanding

base who are not part of the AOMC
table of organization are Rohm & Haas
and Thiokol, which do work on solid
propellants for ARGMA. Combined
support for all AOMC groups will cost
about $137 million next year.

White Sands

White Sands Proving Ground, com-
manded by Maj. Gen. W. E. Laidlaw,
is located 1n south central New Mexico.
Its main mission is providing integrated
range facilities for flight testing of mis-
siles under development by all three
services. In addition, it conducts lab-
oratory tests of Army missile compo-
nents and carries out independent engi-
ueered testing of complete Army mis-
sile systems before they are released for
field use. AOMC estimates White
Sands will spend $70 million next year.

Jet Propulsion Laboratory, located

JUPITER-C, carrying Explorer, takes off
from Cape Canavenal, Fla.
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Dr. Wernher von Braun

Director, Development Operations Division
U. S. Army Ballistic Missile Agency
Redstone Arsenal, Alabama

THE EXPLORERS

Ninth Annual Congress

International Astronautical Federation
Amsterdam, The Netherlands

25-30 August 1958

Events of the past ten months since this Congress last convened in
Barcelona have given special meaning to these meetings of the International
Astronautical Federation. History-making demonstrations of advancing rocket
technology have focused the attention of people everywhere on the International
Geophysical Year and the concerted effort of scientists from all over the globe
te obtain more information about our home planet and the open spaces around it.

It is therefore a propitious time for this assembly, which is broadly
representative of the scientific and engineering programs of many nations interested
in the limitless areas beyond the earth. I believe I speak for all of us assembled
here in this room when I say that for many months we felt a deep regret that the
International Geophysical Year will be concluded all too scon. We knew in our
hearts that it would indeed be tragic if we failed to continue the world-wide
research program initiated under the IGY which has rendered mankind such convincing
and heartening proof that even in times of tension and crises the world's scientific
community can work together for the mutual good. And as protagcnists of the grandiose
concept of flight into outer space we all knew that it would be an incorrigible
mistake and a severe setback for all astronautical endeavors and programs if we
failed to make further use of the world-wide network of observation stations established
for the IGY effort. It was thus with a feeling of infinite relief and gratitude
that we learned that during the recent meeting of the naticnal representatives of
the International Geophysical Year in Moscow it was resolved to continue the most
important phases of the IGY program through the coming calendar year. I strongly
recommend that this assemblage exert its good influence to ensure the vigorous
continuance of this effort with the objective of providing a continuous permanent
basis for a close international cooperation not only in spirit but also in the
practical phases of astronautical projects.,

As a preamble to my discussion of one portion of the space programs of the
United States of America, I quote a statement by President Eisenhower on March 26,
1958. On that date the President made public a presentation by his Science
Advisory Committee entitled "Introduction to Outer Space." 1In doing so, Mr.
Eisenhower said:

"This statement of the Science Advisory Committee makes clear the
opportunities which a developing space technology can provide to extend man's
knowledge of the earth, the solar system, and the universe. These opportunities
reinforce my conviction that we and other nations have a great responsibility to

promote the peaceful use of space and to utilize the new knowledge obtainable from
space science and technology for the benefit of all mankind."




I think all of us will heartily subscribe to that statement of principles.
It is within that context that the United States Army has provided the launching
vehicles which placed the EXPLORER earth satellites in orbit with the primary
objective of obtaining useful scientific data about the spatial environment.
That data has been made available, without restriction, to the scientific community
by elements of the Army Ordnance M15511e Command, the U. S. National Academy of
Sciences and the International Geophysical Year Committee, We are continuing our
cooperative effort to explore space with interested segments of the scientific
fraternity,

I want also to use this opportunity to extend my congratulations to the
representatives of the Soviet Union for the technological feats they achieved in
recent months, beginning with the launching of Sputnik I on the 4th of October,
1957, and culminating in the launching of Sputnik III on May 15, 1958. We all
appreciate the derivative values of competition which can be extremely beneficial
in wholly peaceful scientific endeavors such as the launching of satellites’
for the exploration of the enviromment of outer space, And I should like to say
to our Soviet colleagues that we shall certainly centinue to be up there with you,
collecting all the data we can in preparation for even mcre ambitious undertakings
which will follow in due course.

My presentation concerns the scientific earth satellites of the EXPLORER
series and their launching vehicles, and will be illustrated with a number of
slides. In this effort we received major assistance from two sources: the Jet
Propulsion Laboratory of Califprnia Institute of Technology and the State University
of Iowa. The Air Force Cambridge Research Center also participated. So did many
okher individuals and agencies, including the Vanguard Project of the United States
Navy% primarily in tracking and data reduction aspects.

Let me first talk about the carrier rockets for our EXPLORER satellites. We
call these carrier rockets JUPITER-C, because we have used these rockets in support
of the development of a bigger rocket called the JUPITER. As Figure 1 indicates,
the JUPITER-C rocket consists of a modified REDSTONE rocket serving as first stage
and a three-stage cluster of solid propellant rockets placed in a spinning tub which

was mounted in the nose of the first stage. The entire JUPITER-C thus has four
stages,

The standard REDSTONE Missile operates with a thrust of 75,000 pounds and
burns alcohol with liquid oxygen as the oxidizing element. For the EXPLORER
missions we enlarged the first-stage propellant tanks and selected another fuel,
known as hydyne, to replace alcohol. Hydyne is a development of the Rocketdyne
Division of North American Aviation Company, our power plant contractor. It yields
from 10 to 15 per cent more specific impulse than does alcohol and can be used in
an engine designed for alcohol and liquid oxygen without major modification. We
actually increased burning time as well as thrust, boosting the latter to 83,000
pounds or 8,000 pounds above the usual REDSTONE thrust.

The total weight of the high-speed clusters in the nose of the JUPITER-C is
substantially less than the payload weight of the REDSTONE Missile. As a

-2-




with some extra propellants for the first stage.

The instrument compartment sits atop the tank section and is separated
from the latter after first-stage power cutoff. It accommodates the guidance
and control equipment for the first-stage flight phase and a spatial attitude
control system for horizontal alignment of the separated nose section with the
spinning tub when it passes through the apex of its trajectory. The objective is
to aim and fire the high-speed clusters prior to apex so that at injection the
satellite would be traveling in exactly horizontal direction.

The firing procedure for the JUPITER-C was as follows:

The missile takes off vertically under its thrust of 83,000 pounds.
During the 155 seconds burning time of the first stage, it is tilted into a trajectory
which is approximately 40 degrees inclined to the horizon at cutoff. A few
seconds after cutoff, the booster - with that I mean the combined tank and engine
section of the first stage - is separated from the instrument compartment. This
is done by igniting six explosive bolts which secure the compartment to the front
end of the tank section of the first stage. Wrapped around these bolts are six
coil springs which have been pre-loaded during the assembly procedure. At the
moment the tiny powder charges destroy the bolts, the springs exert a gentle
push on the instrument compartment and separate it cleanly from the booster.
The velocity increment imparted to the instrument compartment by sudden expansion
of the coil springs is in the order of 2.6 fps.

We did not apply a refined cutoff for the first stage of EXPLORER I.
Instead we used the so-called depletion technique, This means simply that shortly
before the expected burn-out time we energized two contacts. These contacts
sensed the pressure in the fuel and the liquid oxygen pump discharge lines.
Whichever of these two pressures dropped to zero first triggered a relay which,
in turn, closed both propellant main valves controlling the flow into the combustion
chamber, In other words, we simply used the instant at which one of the two
propellant components depleted to shut the engine down and get a clean cutoff.
Cutoff occurred after 157 seconds in EXPLORER I, two seconds later than expected.
Simultaneously a timer was triggered which activated the separation mechanism
5 seconds later. This prevented the runup of the booster into the instrument
compartment as a result of gradual thrust decay.

In a near-perfect vacuum such as the missile encounters at a cutoff point 58 miles
above earth's surface there is no abrupt thrust decay. While the thrust drops
quite abruptly to a fraction of its original level, further thrust decay is slow
because all the gas in the combustion chamber, plus whatever fuel and. liquid
oxygen is trapped between the valves and the combustion chamber will expand or
after-burn. This will exert a small but noticeable post-cutoff impulse on the
booster. Since only the weak spring forces separated the instrument compartment
from the booster, we had to ensure that the booster would not collide with the
instrument compartment after separation due to this residual thrust. For this
reason we allowed the complete missile to coast about 5 seconds and permitted the
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thrust to decay completely down to zero before actual separation occurred,

From the point of separation, the two portions of the missile coasted
through a vacuum trajectory until approximately 404 seconds from take-off.
The apex was nearly attained at this time. During the free coasting period,
between 157 and 404 seconds, the spatial attitude control system aligned the
instrument compartment into an exactly horizontal position with respect to the
earth's surface.

This was accomplished as follows:

The same gyroscopes which had controlled the missile up to the cutoff point
by means of jet vanes now (after separation) would control a system of compressed
air nozzles which were mounted in the tail of the instrument compartment.  The
reaction thrust of these air nozzles tilted the entire nose section, complete
with the spinning cluster of high-speed rockets, into the horizontal direction.
The tilt actually occurred substantially faster than the tilt of the trajectory itself.
" We turned the nose section into the horizontal position relatively fast in order to
give the residual errors sufficient time to decay. Thus we obtained the highest
possible degree of accuracy in the horizontal alignment by the time apex was
finally reached.

Due to our relatively crude cutoff technique, based only on propellant
depletion, it was impossible to predict exactly the time at which the apex
would be attained prior to takeoff. It was for the same reason impossible to
determine exactly and in advance the horizontal distance the missile would have
traversed between takeoff point and apex. Because of the curvature of the earth
and because the high-speed rocket launcher must be in exactly horizontal position
over the local horizon, it was necessary to introduce some auxiliary tracking
.means to furnish additional data during the flight. Only by catching the moment
of apex and by accurate alignment of the spinning tub would it be possible to

ignite the high-speed stages in the right direction necessary to obtain orbital
flight,

Three independent methods were employed to determine the instant of apex as
precisely as possible. First, the missile was tracked by radar. The radar plot
was used to predict the instant and point in space at which apex would be reached,
Second, we had an accelerometer in the missile which, by means of telemetry,
relayed to the ground the velocity build-up of the first stage. Cutoff
velocity was then fed into a simple ground computer which predicted the instant

of apex transit. Third, standard Doppler tracking network furnished the same
information,

The results obtained with these three independent apex prediction methods
were introduced into a small calculator which enabled us to evaluate the
quality of the three inputs. For example, if one prediction was based upon
readings of poor quality, it could be disregarded or its value in determining the
average would be reduced to about 20 per cent of the weight of the other methods.
We could thus determine a rather reliable average of the apex predictions. The
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average was then employed to set a timing device which dispatched a radio
signal to the missile. It was this signal which fired the second stage.
All this had to be accomplished in the four-minute interval between cutoff
and apex, of course.

We did not want to'fire the second stage exactly at apex but slightly prior
to this instant. The second, third and fourth stage had burning times of about
5 seconds each and several seconds elapsed between firing one stage and burnout
of the previous stage. Total elapsed time between firing the second stage and
fourth stage cutoff was about 24 seconds. Firing of the second stage, therefore,
had to occur prior to the predicted apex point. With this lead time the vertical

velocity component of the high-speed cluster would be exactly zero at fourth stage
cutoff.

The fourth stage appears at the right side of Figure 1. This is the stage
which orbits. It consists of a single 6-inch solid rocket loaded with high
energy propellant. The black-and-white striped unit on top of it is the
instrumented satellite itself. The entire EXPLORER unit; that is, the empty
shell plus the instrumented satellite, weighed 30.8 pounds. The forward portion
alone weighed 18.8 pounds and the empty shell weighed 12 pounds. The EXPLORER
fourth stage assembly is 80 inches long and 6 inches in diameter. Similar rockets
but with a slightly different propellant were used in the second and third stages,
The second stage consisted of a ring of 11 of them. Inserted into this ring
was the third stage consisting of three rockets. The single rocket making up
the fourth stage sat atop the third stage.

Figure 1 also shows the orbit obtained with EXPLORER I. The perigee altitude
of 225 miles and apogee of 1594 miles corresponds to a period of revolution of
114.78 minutes. From post-launch tracking data, we learned that the angle under
which the fourth stage entered orbit was, in respect to the local horizon, as
little as 0.81 degrees off, which we thought was a remarkable accuracy in view

" of the many factors contributing to this error. However EXPLORER I would still
have orbited had the error been as high as 4 degrees. Thus a comfortable safety

margin was available so far as accuracy requirements for apex attitude alignment
were concerned.

The satellite carried two transmitters. The low-powered transmitter in the
nose is the same kind as the high-powered one located further aft, but it
operates on one~sixth of the power level, radiating only 10 milliwatts instead of
60. It is fed by the same type mercury batteries but since they have about the
same capacity in terms of ampere hours as those connected to the high-powered trans-
mitter, they were expected to furnish about six times more lifetime. The high-powered
transmitter thus had an expected lifetime of two weeks, while the battery power
supply for the low-powered transmitter was expected to last for 2 to 3 months.

The first task of both transmitters was to provide signals for the tracking of
the EXPLORER; to prove, that is, that the satellite was in orbit. The high-powered
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_ transmitter could be received with any customary VHF receiver but the low-

powered one required more sophisticated, narrow band-width receiving equipment,
Specifically, the latter could be received only by the microlock ground

stations developed by the Jet Propulsion Laboratory for the Army and by the
minitrack network established by the Navy, consisting of a long string uf

stations stretching from North to South approximately along the 65 lorgitude

west of Greenwich. The stations provide a line across the North and South American
continents which must be passed by any object orbiting at any moderate inclination
to the equatorial plane. The minitrack network will receive any satellite transmission,
provided it employs the right frequency, once per orbit and record the time of
passing.

In addition to the task of providing a tracking tool, the transmitters also
telemeter to the ground scientific information collected by the satellite. The
telemetered data from EXPLORER I consisted of measurements of temperature, micro-
meteorites, and cosmic rays in space.

Three temperature gauges were carried in the nose and the cylindrical portion
of the outer shell to determine outer skin temperatures, and one inside the instrument
compartment,. behind the high-powered transmitter, to measure the temperature of the
heat~insulated instrument package as compared to the outer skin.

For its second test objective EXPLORER I carried several instruments designed
to determine the abundancy of micrometeorites in space and to determine how they,
or tinier particles commonly referred to as cosmic dust, affect the satellite's
surface. Three different instruments were employed. One was a microphone
amplifier mounted in the satellite's hull. This would register the impact of
a micrometeorite and amplify it., A scale of two circuits was used to switch
the frequency of a subcarrier oscillator. Meteorite impact was observed through
frequency changes. Dr. Bohn of the Rescarch Institute of Temple University in
Philadelphia developed this piece of equipment.

In addition to the microphone there was a micrometeorite erosion gauge,
consisting of two instruments in one. A portion of it consisted of 11 wires of
extremely brittle metal which were imbedded in an insulating surface. A voltage
was applied to the 11 wires in parallel. Each time a micrometeorite struck
and broke a wire, the total number of wires connecting the plus and minus busbar
would be reduced from 11 to 10, or 10 to 9, or 9 to 8, and so on that the resistance

would increase in distinct steps. This change in resistance would be indicated
on a sub-carrier oscillator.

Two wires were put out of commission on the first orbit of EXPLORER I.

‘We believe now that they went out during the vehicle's ascent through.the
atmosphere. Apparently the density of micrometeorites in outer space, at least
outside of recurrent meteor swarms is not as high as anticipated. The rosion
gauge was prepared by Dr. M. Dubin of the Air Force Cambridge Research Center.

Final results of the micrometeorite tests will be issued by the Air Force

Research Center while Iowa State University will publish the results of cosmic
ray measurements.




The third, and most important experiment, was performed by a Gelger counter,
compactly packaged and assembled, which was developed by the State University of
Towa under Dr. James Van Allen. The purpose of this counter was to determine the
intensity of cosmic primary radiation in outer space.

You will recall that the diameter of the EXPLORER cylinder is only six
inches. The total weight of the instrumentation performing all three experiments
in EXPLORER I was a mere 10.83 pounds. From this inauspicious springboard
there developed a major scientific discovery in physics, which was completely
confirmed by the data collected with EXPLORER III.

The first analysis of the results of Dr. Van Allen's cosmic ray probe
proved fascinating and bewildering. EXPLORER I's radiation counts ran about
30 to 40 per second some 200 to 300 miles above southern California, as had been
‘predicted.

But the count climbed to more than 35,000 per second at the highest
altitudes of both EXPLORER I and EXPLORER II1 when they were over South America
and adjoining waters. This figure could possibly have been higher -- it was
impossible to tell, because the instruments were completely overwhelmed at
this extremely high and unexpected cosmic ray count.

Due to existing weight limitations the EXPLORER I counter could report only

the number of impinging cosmic primary particles within the counter's sensitivity level.

Unable to differentiate between the energy levels, it could not catalog the total
into heavier and lighter, or faster and slower cosmic particles.

Moreover, with EXPLORER I we could record impingments only while the
transmitter was in direct line of sight with at least one receiving ground statiomn.
Since the major portion of the earth is covered with water, or not covered by
microlock or minitrack receiver stations, we lost most of the telemetered information
over areas where no receiving stations existed.

For more complete data gathering EXPLORER I1I carried a tape recorder
which stored information acquired throughout the entire orbit and reported it,
on command, when the satellite passed over a suitably equipped receiving station.
This is a small magnetic tape recorder driven by a spring with a little battery-
powered electric step motor which wound the spring continuously. A coded radio
signal flashed to the satellit from the ground triggered a relay which unlatched
the tape reel so that the spring drove the tape through the playback pickup
within about 5 seconds. Within this period the transmitter, turned bn by the
same relay, played back to the ground whatever had been recorded on tape during
the last orbit. To conserve power the transmitter was turned off after relaying the
tape information. Since the little step relay continued winding the spring, the
unit would again play back two hours or so later, after the next orbit. Each
time the tape was played back, it was simultaneously cleaned for new information.
Consequently the process of recording, storing and playback continued as long
as the battery lasted. The system functioned perfectly.

The presence of an exceptionally high particle impingment rate was indirectly
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concluded from a rather sudden, and complete absence of telemetered pulses
while near the apogee of the orbits. The instruments were carried cut to
altitudes in excess of 1100 kilometers. As it was inconceivable thai there
existed an area void of any cosmic ray count, this temporary absence of any
pulses was interpreted as signifying a blanketing of the Geiger tube by a
very dense radiation field. Calibration of the equipment in the laboratory
indicated that such complete blanketing of the Geiger tube would require

‘a counting rate of at least 35,000 impacts per second.

It was further concluded that only a small portion of these rays could
be of high energy classification, identified as cosmic rays, and that most
of the count was made up of a little-known low-energy type, presumably either
electrons or protons. There was no way to determine their source, whether
the particles came from the sun, or from interstellar space.

The instrumentation in EXPLORERS IV and V was designed to investigate
this exciting radiation phenomenon more closely. To permit the maximum
exploitation of our relatively small carrier, the micrometeorite and temperature
experiments carried in EXPLORERS I and III were :=liminated. Even the tape
recorder in EXPLORER III, that permitted the storage of information gathered
throughout orbit for release in toto at a single receiving station, was
sacrificed,

Weight reductions in the upper two stages of the JUPITER-C launching
vehicle, combined with the use of more powerful propellants, permitted an
addition of seven pounds of instrumentation in EXPLORERS IV and V, bringing
the total satellite instrumentation weight up to 18.26 pounds.

All the instrumentation, devoted to this one experiment, was designed to
break down the radiation count into levels of intensity. Four separate radiation
counters were carried instead of the single counters in EXPLORERS I and III.

Two Geiger-Mueller tubes, similar to the one each flown in the earlier satellites,
were complemented by two scintillation counters. One each of the tubes and
scintillators was shielded with lead to eliminate data below certain energy levels.

The shielded counters would respond only to high-energy particles, while
the unshielded counters were expected to detect everything. Also, the unshielded

scintillation counter had special pickups which could further differentiate
between energy levels.

The new instruments in EXPLORERS IV and V were capable of detecting radiation
accurately up to the range of 60,000 particles per square centimeter per second,
which is several thousand times greater than the capacity of the equipment used
in EXPLORERS I and III.

The satellite instrumentation for EXPLORERS IV and V was designed, assembled
and tested under the supervision of Mr. Josef Boehm of the Army Ballistic Missile
Agency. Dr. Van Allen's institute again furnished the counters and, for telemetry,
we used Jet Propulsion Laboratory's proven microlock system.

-8-




The highly elliptical orbits bands planned for EXPLORERS IV and V
were calculated to cover most of the earth's surface. Their orbital
inclination with respect to the equator was 50 degrees compared to the 35
degrees of EXPLORERS I and III. When I was preparing this paper, EXI'LORER IV
was still sitting on its launching pad, and EXPLORER V was still in the
checkout hangar. 1In the meantime, you will have learned from the newspapers
whether or not they have been successful.

This much about our scientific objectives. Other speakers will cover
the scientific data obtained from the EXPLORERS more fully.

Let me now return to the firing operations proper.

Figure 2 shows an elongated REDSTONE booster mounted on a flatbed trailer
as it is loaded into a Douglas Globemaster aircraft, The first stage was
shipped in two pieces to the launching site in Florida; booster and instrument

compartment separately. Both were carried on the same flight. The slide indicates
how the booster was protected by tarpaulin.

Figure .3 reveals the loading of the instrument compartment.

Figure 4 shows the booster in the Army flight preparation hangar at Cape
Canaveral, site of the Atlantic Missile Test Range. Note the fins, to which
the air rudders have not been attached. This also shows the nozzle exit of the

rocket motor for the first stage and the mounts for the jet vanes which control
the missile during first-stage flight.

The jet vanes for the JUPITER-C caused us some concern for a while. Most
of the testing of the rocket engine with the hydyne fuel had been conducted by
Rocketdyne at its own California facility while the testing of the jet vanes to
determine compatibility was conducted by our Army Agency in Huntsville, Alabama.
We were concerned about the combined effect of extended burring time and higher
exhaust velocity upon the vanes, since erosion might have reduced our control below the

minimum level. It developed that the new fuel eroded the standard jet vanes far
less than alcohol.

The extended burning time achieved by using hydyne also required an
enlargement of the hydrogen peroxide tank for the engine, simply to keep the

turbine running for that extra period. This modification was provided by
Rocketdyne.

Figure 5 shows the instrument compartment of the first stage, which is bolted
to the top flange of the booster by six explosive bolts. Numerous cables
and tubes connect the instrument compartment and booster. All have quick-disconnect

couplings so that at separation the plugs separate and the lines part quickly and
~easily.

For a research project such as EXPLORER I, with its relatively simple
guidance system, access doors were eliminated and the entire cover had to be
lifted to service the instrument compartment

-9-
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Ahead of Schedule

The politics of an election, of defense stream-
lining, and of big industries dependent for survival
on Government contracts, are beginning to affect
our missile programs in a dangerous way.

The Administration—interested in balancing
the budget—is trying hard to find ways and means
of cutting defense expenditures. Already there has
been some talk about killing the Titan ICBM as
a4 weapons system,

The President himself has been led to believe
that some of our missile programs actually are
ahead of schedule, and this thinking has been re-
layed to the public in recent months.

With an apparent record of semi-successful
ICBM and IRBM test shoots, with a series of
small satellites in orbit, and with a vast hunk of
glamorous publicity about the X-15 and other
sophisticated Air Force projects, the Administra-
tion might succeed in convincing the tax-payers
that the nation has caught up with our potential
enemies.

A short while ago, Dr. Simon Ramo was
quoted as having said we already have caught up
with the Russians in the ICBM field.

The current feud between advocates of the
Nike Hercules and the Bomarc as our standard
anti-aircraft weapon also has added to the con-
fusion and has made the public think we are
wasting money on duplicate systems. It becomes
obvious to the taxpayer that the Nike-Bomarc
“duplication” is bad for the country and for our
defense planning.

It is too bad this idea has become so firmly
fixed in the public mind. Of course, the Bomarc
and the Nike Hercules are different systems de-
signed for different defense tasks; one for long-
range area defense, the other for close-in city de-
fense. It is good that Defense Secretary McElroy
has had the foresight and courage, despite politi-
cal pressure, to make the decision to continue
both of these programs.

It is obvious that we have taken the wrong
approach to many missile programs. It is equally
obvious that such an approach has produced little
operational hardware, but that it has—neverthe-
less—created a vast knowhow and sound engi-
neering experience which will help us advance

rapidly. in the future. Today, however, we cannot
afford to think that any of our missile programs
are ahead of schedule.

We must realize that while the best technical
approach might not always be the best policy,
those who make the policy must know the best
technical answer. So far, very few of our policy
makers have known the best technical answers,
simply because the entire field of missilery is too
new and unexplored. This means that a great
deal of industrial research and development—and
sometimes what may appear to be duplicating re-
search and development—must take place before
we can expect to get any up-to-date systems into
truly operational status.

For example, to many defense planners it now
appears crystal-clear that the Atlas and Titan
weapons systems are being outdistanced by the
Polaris-type system, and that the latter is the logi-
cal one to be pushed to the extreme. But two
years ago it just wasn’t so. At that time the liquid-
propellant ICBM was termed the ultimate weapon.
We now know that the complex underground
bases required for the ICBMs cannot possibly be
built and operated in secrecy, while a submarine
is very difficult to detect. Furthermore, perma-
nent ICBM bases, which are vulnerable, cannot
be constructed for the amount of money and
effort that are required for the equivalent in nu-
clear submarine missile striking power. This has
become a controversial issue and certainly one
that the Air Force doesn’t like. Even many con-
servative Navy planners still don’t quite under-
stand the soundness of the Polaris concept.

We must face the fact, however, that such
change-overs in science and engineering break-
throughs will continue until missilery becomes a
science that we have mastered fully. Until then,
we cannot afford to cut expenditures and we cer-
tainly cannot afford to assume that we are ahead
of schedule, because our planners have no means
of knowing the best technical answers.

The only thing that we can think of that might
be ahead of schedule is the Russian missile pro-
gram—ahead of our schedule.
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In My Opinion . ..

. The U.S. Army now faces the greatest space age challenge yet, lunar
space construction. But unless Army leaders do something about it soon, the role
of the Army is likely to fade away quickly in the space era.

Many Washington officials now admit we must begin to think sincerely about
establishing lunar bases. This kind of research and construction task-—traditionally /
and logically—is a job for the U.S. Army Corps of Engineers. With its vast ex-
perience and with the backing of the Signal Corps and the Missile Ordnance Com-
mand, the Corps of Engineers should establish a special research group for space
base development. Working closely with industries in the architectural-engineering
area, plans should be made now for our first automatic military Iunar stations.

These, obviously, will be small packages in the beginning, but within ten years
they will become bigger and will contain manned observers. it should not be
necessary at this point to repeat anything about how hard Russia is pushing her
lunar base program. In this base research area, in spite of great enthusiasm on the
part of such outstanding planners as Brig. Gen. Homer A. Boushey, who re-

peatedly has stressed the importance of the use of lunar bases for reialiaory pur-
poses in a future war.

The Corps of Engineers must act now to get the blessing of Lt. Gen. Arthur 7

G. Trudeau, Chief, Research and Development, and move ahead, possibly funded
by ARPA.

The Army has suffered badly from poor public relations in the missile pro-
gram. Army’s loss to the USAF in the IRBM roles and mission battle was mainly
a result of poor public relations planning. McElroy’s modification of Wilson’s
stubborn ruling limiting the distance of Army missiles is proof enough. The old-
time Army conservatism will not get the soldiers anywhere in the space race. The
Air Force now is advancing at full speed to become the No. 1 service in the
space age. One year ago a directive was circulated among top AF officials order-
ing them not to imply in speeches, press releases, etc. that the USAF was pushing
space flight. The word space flight was not to be mentioned. Today,—three-star
USAF generals hint the Air Force some day will become the U.S. Space Force.

This should convince Army leaders that change-overs and breakthroughs

DISTRIBUTTION: constantly will take place. What was good yesterday may not be so good to-
. morrow. The Army certainly must show more vigor and foresight if it expects to
AoMe PIO EXEC take an active part in our conquest of space. We do need the Army in this big
ABMA PIO EXEC struggle. But Army leaders must wake up and do something about it. A lunar

ARGMA PT0 EXEC base research and development program must be started now. And industry must
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STATEMENT BY SENATOR SPARKMAN TO THE PRESS 15 OCTOEER 1958
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I have been greatly concerned with the reports out of
Washington relating to the proposed shift of a part of the
famed Redstone team to the new space agency. This team consists
of both military personnel and civilian personnel which has
demonstrated to the world its efficiency and its effectiveness
in research and development in the missile field, the anti-
missile field and in space exploration. To break it up now as
it seems this proposal would do, could have serious effects on
our total defense program and in our determined effort to over-
came our lag in the miggile field. Not enough authentic infor-
mation hag been made available to determine just what would be
done but from what has come out it seems not to have been well
planned and to hold meny scrious and dangerous implications.

I stand ready to do what I can in this continuing fight
to protect the program that has been so well developed here at
Redstone Argenal and to maintain the world'’'s greatest team in
the type of research and development that has been carried on
here.
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WASHINGTON, D. C.-- The Department of Defense issued the following
scatement this morning:

"In response to press inquiries today, the Department of Defense said

\\\\\\\\\\\\\\\\\\\\\\\

A\
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=% no decision has been made to stop production of either the THOR or JUPITER
Intermediate Range Ballistic Missiles. Both are being produced at present to
mact early deployment schedules.

"No decision between the two IRBM weapons systems will be made until the
complerion of intemsive studies which are now in progress.'

Tha JUPITER IRBM was developed by the Army Ballistic Missile Agency,
Huntsville, Ala., an element of the Army Ordnance Missile Command. It is in
production at the Michigan Ordnance Missile Plant operated by the Chrysler
Corporaticn for the Army.

The 864th Strategic Missile Squadron (JUPITER), first Air Force unit
agctiveied to coperate the giant missile in the field, is in training now at

Redstom: Arsenal, Alabama.
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15 October 1958

This is not the first occasion when rumors and distortioms

the Army's missile activities., Our people are

becoming inured to this sort of thing as an unfortunate but
seemingly recurrent amnoyance.

1 believe the position taken by the President, as reported
by the press today, clarifies the present situation. It is
apparent that any proposal involving the Army mis sile team will
receive careful study and evaluation before any decision is
reached. I am gatisfied that analysis of all the factors will
not result in action detrimental to the best interests of our
people and the nation,

We will continue work as usual to advance the military and
scientific programs assigned to us and to insure their successful
accomplishment, That is what is expected of us., We have no
intention of doing anything less.
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STATEMENT 15 October 1958

Dr. Wernher von Braun, Director, Development Operations Division,
Army Ballistic Missile Agency, issued the following statement this
morning in answer to press queries:

"1 believe that the missile development team organized under the
U.S. Army's sponsorship and direction has won recognition as a national
asset through demonstrated capabilities in the weapons and space fields.

“The only question which should be asked is how can this team best
serve the nation? Under the present Army management the team develops
weapons systems for defense and utilizes military hardware to conduct
scientific space programs. 1 believe that the dual effort has been
entirely successful--the results speak for themselves.

"It ‘would seem something less than prudent to risk the dissolution
of such an asset at a time when national security and prestige demand
a unified effort to achieve and maintain supremacy in rocket and space

technologies.”
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October 17, l958
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7 The Army's concern over a report that the crack ballistic missile staff at

;2 Huntsville, Alabama should be split up is understandable even though President

A Eisenhower says a decision has not been made. The talk of transferring Army experts
74 to the NASA 1s bound to cause anxiety. The experts at Huntsville possess an un-

7 equaled record and have produced three of the four eqrth satellites apd several

missiles 1n<.1uding the Jupiter.

About 85 percent of the staff is working on missile u'aponrj of advanced and
urgent character and the rest are engaged in outer space projects. The new Space
Adninistration which is concerned with almost entirely non-military projects is

accused by the Army of trying to carry out a raid that would wreck the Army missile,
saLellite and spaee ship program. . i v

The Army also believes that its governnent-owned qucnal lyltcm, which 13
contrasted to the Air Force system of contracting with private firna. is likely to
be wiped out or crippled. This feeling is not an unreasonable one,

History énd some circumstances give credence to the Army fcelingl ‘that the

Air Force motives are wrapped up in the plans to transfer some of :ho staff at
HUIltoVilJe. : L .

Certainly men like the famous Dr, von Braun, who is first in everything in re-
gerd to plans for manned satellites, would be of just as much valde to the NASA as
he is to the Army and because there are no experienced astronautics engineers, it is

the scientists and engineers working in rocketry tcchntquca and such fields that
zre going to have to staff NASA,
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What has to be done 1- to find a way by which NASA nay be built up without 9

putting out of business the missile agency of just one service. To wreck the Hunts- .. ‘
ville work with its splendid record while leaving the Air Force and Navy agencies . ’

‘,/’ intact 25 no solution. v ‘
% ’
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WEAPONS COME FIRST
n

:

- Many Americans welcome the decision to set up a civilian agency to undertake
"+ basic research into the exploration and conquest of space. On paper it seems

that nonc of the branches of the Armed Forces could do this job as well as a new
, civilian science and space group. Any research that the Air Force, the Army, or
the Navy might do should be directed toward the development of military weapons.
The exploration of space, as such,plainly lay outside their assigned duties. Thus,
there seems a definite place in the picture for the new civilian National Aeronautics
and Space Administration. There are many valuable fields of aeronautical research
which would be hard to justify as a military expenditure. No responsible person
was suggesting however, that NASA space ship or moonrockets should have a higher
priority than a military hardware that this nation needs for defense in this
dangerous age. Now NASA comes up with a request that the Army‘s highly successful
team of missile and rocket experts at Redstone Arsenal in Huntsville, Ala. be
turned over to it lock, stock and barrel. The Army has about 4100 workers at the
Redstone Arsenal, of whom some 1200 are civilians. Redstone Arsenal scientists

produce the highly successful 1500 mile JUPITER missile and launched Amerxca s
filrst earth satellites EXPLORER I.

NN

N

Dr. Wernher von Braun; Director of the Army's ballistic missile program there,
iz one of the scientists who has protested against the NASA attempted raid. He
said "1 believe that the missile's development team organized under the U. S. Army
sponsorship and direction has won recognition as a national asset thru demonstrated
capabilitics in the weapons and space field. The only question to be asked is how
can Lhis team best scrve the nation. Under the present Army management the team
developed weapons systems for defense and utilized military hardware to conduct
scientific space programs. I belicve the results speak for themselves."

\\W\\\\\\\“\\\\\\\\\\L\\\\ A LW W . W W W W W o,

Pres ident Fisenhower says that NASA's bold attempt to take over the Army's
entirec missile branch has not been approved and won't be until he makes the decision
persenally.  This would be nothing short of a national calamity to take the weapons
team that the Army has successfully assembled and turn it over to this space ship
and lunar marching socicty. If NASA can't take close-up of the man in the Moon
without stripping the Army scientific cupboard bare it would be better if NASA closed
up shop. Weapons come first. :
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In My Opinion .. ..

. . . the nation’s missile and space flight progress is in grave danger of being
slowed down agairi. Once more the spirit and morale at Redstone is at a rock bottom
low. Once more Wernher von Braun has been forced to tell his scientists to keep
up the good work, to ignore the political footballing, to avoid any let-down—
in spite of the fact that the axe is again being lowered over their heads.

It will take weeks, and more probably months, for the Administration to
finalize the decision to transfer the ABMA rocket science team to NASA, although

the decision probably will be made before the end of the year. This is the statutory

time limit and the only way the President can take such action without approval
of Congress. But in the meantime—while the future of the nation’s greatest rocket
development team is being determined by election-minded Washington politicians
—this same team is expected to advance successfully a major share of our most

important missile and astronautics work.

In addition to the accelerated Explorer program, which represents this coun-
try’s only worthwhile satellite program so far, the ABMA team is preparing two

lunar shoots which the entire world is awaiting anxiously—a series of Juno IV

communications satellites, the Pershing ballistic missile, ballistic freight and manned
rocket carriers, an anti-ballistic missile, and other highly secret and crucial projects
—projects that play an important role in this nation’s cold-war struggle with Russia.

For many years, the Army missilemen have been given one blow after another
—in fact, we cannot think of any other defense development group that has had
better reason to become discouraged, disillusioned and distressed in their efforts.
Yet this team, under the brilliant leadership of von Braun, has continued to

pursue the goal of putting this nation ahead. The progress of this team is unpar-

alleled—ranging from development of the first IRBM to this country’s first satellite.

And there have been other important break-throughs—Iess publicized—such as
the ballistic missile nose cone development for less than $4 million (other missile
builders spent $400 million doing the same thing later).

At the present time—since we do not know the details of the proposal to

transfer the ABMA team to NASA—we cannot voice an opinion as to whether

the proposal is good or bad. However, it can be stated that every effort must be
made to back up the ABMA morale and spirit. This team must know that every
man and woman in the Free World is thankful for the team’s efforts. The ABMA
scientists must be told that the nation will demand that only the very best decision

is good enough for them. They should also be reminded that the current Ad-

ministration has only a short time to go—and that in the end, free men and women

will have the final voice in electing better people if the right decisions are not made.

Finally, let us appeal to Army Secretary Brucker to show his old vigor in this
battle! The ABMA team needs your support, Mr. Brucker. Why not show them
that you are determined not to let Army technology go without a fight?
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I. 1INTRODUCTION
A. Historical Background

The launching of SPUTNIK I on 4 October 1957 demonstrated
clearly the Soviet capability in the field of long range rockets and
orbital techniques. At the same time it was realized that the United
States satellite capabilities, both from the standpoint of payload
weight and schedule, were inadequate. With this in mind the Army
Ballistic Missile Agency now an element of the Army Ordnance Missile
Command, in December 1957 submitted to the Department of Defense a
"Proposal for a National Integrated Missile and Space Vehicle Develop-
ment Program.'" This proposal reviewed all United States missile pro-
grams in the iight of known Soviet space flight capabilities and
proposed an integrated national missile and space program that would
insure maximum security through appropriate expenditure of manpower,
facilities, and money. The proposal outlined a feasible plan whereby
the United States could catch up and ultimately overtake the Soviets
in the race for scientific and military space supremacy without up-
setting the nation's economic stability, disrupting the manpower
balance, and draining the national resources.

Implementation of the program was based on the assumption
that the immediate development of an orbital carrier employing a
booster stage of at least 1.5 million pounds thrust would be initi-
ated without delay.

The realization of a need for this type of program led to
the establishment by the National Advisory Committee on Aeronautics
in early 1958 of a Special Committee on Space Technology whose several
working groups were charged collectively with the responsibility of
developing a plan for a national integrated missile and space develop-
ment program. In July 1958, the Working Group on Vehicular Program
submitted a plan for "A National Integrated Missile and Space Vehicle
Development Program,' the third in a series of reports by that group.
This plan was prepared by personnel of the Army Ordnance Missile Command.
Once again, full implementation of the program was dependent upon the
early development of a booster of 1.5 million pounds thrust.

B. Statement of Mission

On 15 August 1958, by Order Nr 14-59, the Advanced Research
Projects Agency directed the Army Ordnance Missile Command to initiate
a development program to provide a large space vehicle booster of
approximately 1.5 million pounds thrust based on a cluster of available
rocket engines, with the immediate goal of demonstrating a full scale
captive dynamic firing by the end of Calendar Year 1959. Further studies
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THE JUNO V BOOSTER PROGRAM (U)
ARPA ORDER 14-59
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of the extension of the large booster program past the feasibility
demonstration resulted in the signing of an ARPA-AOMC Memorandum of
Agreement on 23 September 1958. This memorandum provided for an ex-
tension of the program to include four booster test flights, the
latter two of which would employ unsophisticated second stages and
have a limited orbital capability. The first of the four booster
test flights 1is to be accomplished approximately September 1960.

C. State of the Art versus Requirements

The present state of the art in the field of orbital
carriers in the United States is represented by vehicles which require
1000 to 2000 pounds of takeoff weight per pound placed in orbit. The
satellite carriers presently being produced will reduce this factor
gradually to 100 pounds takeoff weight per pound placed in orbit.

A vehicle employing the JUNO V 1.5 miliion pound thrust
Booster described in this plan will reduce this factor to 50 initially,
then to 25, and ultimately 10 by the use of various high performance
upper stages.

The maximum payload capability of the orbital carriers now
being produced, without the use of high performance upper stages, will
be limited to 3000 pounds during the next two years. Use of high
performance upper stages will extend the payload capability of these
carriers to 10,000 pounds in mid 1961.

A United States satellite payload capability of at least
20,000 pounds and an escape payload capability of at least 5000 pounds
are urgent requirements for space missions in the near future, if
Soviet technological advancements are to be surpassed.

A vehicle employing the JUNO V 1.5 million pound thrust
Booster and appropriate upper stages will provide the desired capa-
bility by 1963.
D. Potential Uses
The potential uses of the JUNO V Space Vehicle employing the
1.5 million pound thrust Booster for both military and scientific

missions are manifold. Among those most prominent are the following:

An orbital carrier vehicle for space defense missions
against offensive enemy space vehicles.

An orbital carrier vehicle for large communication,
meteorological, reconnaissance, and navigation satellites.

4
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A manned orbital carrier vehicle in support of the
Man-in- Space Program,

A carrier vehicle for research and development of
offensive and defensive space weapons.

A logistics carrier for earthbound operationms.
An IRBM and ICBM for special missions with multiple
nuclear, chemical, and conventional warheads and/or for transportation

of propaganda material,

An orbital carrier for scientific research by means
of large instrumented satellites.

An orbital carrier for the establishment and
maintenance of space stations.

A vehicle for the preliminary exploration of space,
by means of large space probes.

A flight test bed for advanced chemical engines, nuclear
engines, and other high performance upper stages.

The potential uses outlined above are not exhaustive

but rather representative of the possibilities inherent in a system that
employs the JUNO V 1.5 million-pound thrust booster.
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EXPIORER I
Final preparations on launching
night of first U. S. satellite,
- 31 January 1958,




This 1946 drawing, prepared at White
Sands, shows early interest in )

satellite trajectories.
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Sketch of a space station, White Sands,
1946.




Sketch of a V-2 for oertlng satellite,
' White Sands, 1946,
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