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To my mother and my father,

who taught me the value of knowledge




History is always written wrong, and so always needs to be rewritten.

—George Santayana

You can't cross the sea merely by standing and staring at the water.

—Rabindranath Tagore



CHALLENGE TO APOLLO

TABLE OF CONTENTS

Acknowledgments . . ... ... vii
2 2 o S iX
GOSSATY 5= -5 v v s s sl wlms s oS i S R e @S e S B e E = e e e Xiii
Chapter One: Presage . . ... ... ..ttt I
Chapter Two: First Steps. . . .. .. .o 23
Chapter Three: Stalin and the Rocket. . . ... ... ... ... .. ... ... .. ... ........ 69
Chapter Four: Sputnik . . . .. ... 119
€hapter Five: Designing the First Spaceshipic .« . - o win o s s s iss o o as o fb)s & oo 171
Chapter Six: Organizing for'the Space Program . . . . : :cv v ccvvas swvios cmas s ins 205
Chapter Seven: Gagarin . .. ... ..ottt e 243
Chapter Eight : Looking to the Future . . .. ....... ... .. ... ... ... ... ......... 299
Chapter Nine: Space Politics . . ... ... ... .. . 351
Chapter Ten: "There Are More Things in Heaven and Earth . . ." .. ... ... ... ... .. 409
Chapter Eleven: Three Steps tothe Moon . ... ....... ... ... .. .. . ... 461
EhapterTwelve: AINeW BEGIMMING o o s cleiars uias 5 = widie o Siem = slaeta) s Sl = 2o = 517
Chapter Thirteen: Tragedy . . . ... ... 565
Chapter Fourteen: Getting Back on Track. .. ........ ... ... ... .. .. ........ 609
Chapter Fifteen: Final Laptothe Moon. .. ... ... ... ... ... ... ... . ....... 653
Chapter Sixteen: OPLiONS. . . . ...ttt et e 699
Chapter Seventeen: Dieams Unfulfilled . < - o« oo oos s vemn s smrs o cmmi 5 wmas & s - 745
Ghapter Eighteen; Ashes €0 ASNES . . - = cvoe o cms o smims 5 e i = =5 wies 5o s = 5 ws = 799
Chapter Nineteen: Tomorrow Never Knows. . . . ... .. .. 839

Chapter Twenty: Coda . . ... ..ottt e e 855




Vi

BibliographiC ESsay . . . . .. ..ot 861
Tables
IA:  Orbital Launch Attempts in the Soviet Piloted Space Program, 1960-74. . . . . . 873
IB:  Mission Parameters for Selected Orbital Flights . .. .................... 876
IC:  Nonorbital Launch Attempts Supporting the Soviet Piloted Space Program,

eI T S oo 6 i o G B Ol 5l B G elio B S B0 o o e ey O 879
Cosmonaut Selection Groups, 1960-74 . ... ..., 881

Administrative Organizations in the Soviet Missile and Space Programs,

[945=91 . @ it 889

IV: Major Contractor Organizations in the Soviet Space Program, 1945-74 . ... .. 901

V:  ‘Space Launch Vehicle DeSignations: =z i - sais = s ss s miis s om st o sims s Sare 917

VI:  Details of Launch Vehicles Used in the Soviet Piloted Space Program, 1957-74 921

VII: Designations for Piloted Space Vehicles. . . .......................... 925

VIII: Automated Launches Related to the Soviet Piloted Space Program, 1957-76 .. 931

IX:  Governmental Decrees in the Soviet Missile and Space Programs, 1945-76. ... 935
Appendices

A Soviet: Piloted/Space: ProjectS;: 945 =141+ < v - feeiel i e s b et ot e o s B e 957

B:  Dramatis Personae, 1945-74 . . . .. ... 965

R S 979

The NASA History Series. . . ... .o e 1007

CHALLENGE TO APOLLO



ACKNOWLEDGMENTS

This book is, in essence, sixteen years in the making. | first attempted to compile a histo-
ry of the Soviet space program in 1982 when, encouraged by my mother, | put together a rough
chronology of the main events. A decade later, while living on a couch in a college friend’s
apartment, | began writing what | thought would be a short history of the Soviet lunar landing
program. The first draft was sixty-nine pages long. Late the following year, | decided to expand
the topic to handle all early Soviet piloted exploration programs. That work eventually grew into
what you are holding in your hand now. | wrote most of it from 1994 to 1997 in Northampton
and Amherst, Massachusetts, and in Philadelphia, Pennsylvania, and completed the manuscript
in December 1998.

It would have been difficult, if not impossible, to write this book without the generous
assistance of numerous individuals who have spent years and in some cases decades trying to
understand and analyze the arcana of the former Soviet space program. Writing this book was
as much an exploration into research as it was a long journey making new acquaintances and
friends from all over the world.

| am indebted to the staff at the NASA History Office—in particular to Lee Saegesser, Steve
Garber, and Nadine Andreassen—for assisting me in my research despite their own busy sched-
ules. Louise Alstork, Jonathan Friedman, Patricia Talbert, and John Edison Betts, Jr., were espe-
cially patient in proofreading the entire manuscript, making changes where necessary, and
helping with the layout and final production. A most special note of gratitude to NASA Chief
Historian Roger Launius, whose comments, encouragement, and guidance were indispensable
to the completion of this book. This book would not have existed without his untiring support.

Of all the individuals who helped me with this book, | would particularly like to acknowl-
edge the contributions of Peter Gorin, a recent Guggenheim Fellow at the Smithsonian’s
National Air and Space Museum. He generously shared notes, books, articles, comments, and
his encyclopedic knowledge on any and every topic related to the Soviet space program. He also
provided a lion’s share of the illustrations and drawings used in this book.

| would also mention U.S. Air Force Lt. Colonel William P. Barry. Our countless exchanges
via e-mail or letters were invaluable to coming to some understanding of the political and insti-
tutional processes that drove the early Soviet space program. | would have found it virtually
impossible to write this book without the use of his remarkable analyses of the institutional his-
tory of the Soviet space program.

Dwayne Day at the Space Policy Institute at The George Washington University was an
invaluable source for recently declassified U.S. government documents relating to Soviet programs.
His insightful comments allowed me to frame many of my arguments in a more cogent manner.

My exchanges over e-mail with Bart Hendrickx and Mark Hillyer were essential to reexam-
ining old events in a new light and eliminating many errors. Bart was very generous in sharing
any materials that passed his way—a rare quality that set him apart from many other scholars
in the field. Mark’s vast knowledge about the sometimes mind-boggling and confusing histo-
ries of Soviet-era design bureaus helped me with my own studies on this arcane topic.

| want to give special thanks to T.A. Heppenheimer for his support throughout the project.
His exhaustive knowledge of the history of space technology was useful in framing many of the
main arguments of this work.

vii




viii

Igor Lissov of VideoCosmos in Moscow warrants special mention. He graciously answered
many of my questions.

A very special thank you goes to Dennis Newkirk, the Russian aerospace analyst, for his
never-ending efforts to provide me with materials useful for my work. He was one of the first
Soviet "space watchers" with whom | communicated, and it was partially because of his
encouragement that | began writing this book in the first place.

| would like to thank Glen Swanson, the founding editor of Quest: The History of
Spaceflight Magazine, for his constant material and moral support during the writing of this
book. Glen also graciously shared his complete database of remarkable photographs, many of
which | used in the book.

I would like to acknowledge the tireless contributions of the late Maxim Tarasenko for kind-
ly facilitating my contacts with the RKK Energiya archivist Georgiy Vetrov. Maxim was one of
the most brilliant space historians of his generation, and he will be sorely missed.

A very special note of thanks goes to Sergey Voevodin of Kostroma, Russia, who was an
excellent source of information on the Soviet cosmonaut team.

Special thanks go out to Dr. Sergey Khrushchey, the late Dr. Georgiy Vetrov, and Dr. Gerbert
Yefremov, all of whom graciously agreed to answer questions relating to the history of the
Soviet space program and their own role in its early years. Their comments were invaluable in
ferreting out details of previously hidden events in Soviet space history.

In addition to those named above, | would like to acknowledge the following for not only
providing me with Russian-language material and photographs but also in many cases for
answering detailed questions on various topics. They are: Igor Afanasyev, Vladimir Agapov,
Michael Cassutt, Andrew Chaikin, Phillip Clark, James Harford, Christian Lardier, Jonathan
McDowell, Peter Pesavento, and Joel Powell. | would also like to thank the following for pro-
viding many of the diagrams or photographs for the work: R. F. Gibbons, Dietrich Haeseler, Don
Pealer, Charles Vick, Mark Wade, David Woods, and Steven Zaloga.

On a personal note, | would like to thank my mentor in Bangladesh, Fazlul Hug, and also
Paul Thompson, Fred Ruppel, Inji, Sabina, Munmun, Karin Bell, Nadeem, Rahila, Bill Sparks,
Rika, Dave Parnell, Pat, Jacqueline, the late musician Greg Black, Becky (who inspires), Heather,
Karen Barth, Jill, and Danny. Thanks to the amazing Mandar Jayawant in the hope that he will
one day forgive me for not sharing my lunch with him. Thanks also to Paul, Iggy, Kurt, and
Maynard.

A very special thank you to Anoo for being her wonderful self and for being so interested.

A very special note of love to my mother, who always told me that | could achieve any-
thing as long as | worked hard enough for it; to my father, who bought me my first encyclope-
dia on spaceflight when | was twelve years old; to my sister Rochona, who endured years of
my uncontrollable excitement over Soyuzes and Salyuts as an adolescent; and to her husband
David, who graciously offered me an abode in which | could finish the book. Finally, a special
thank you to Karen for being my best friend through all of this. | could not have written this
book without her love and friendship.

CHALLENGE TO APOLLO



PREFACE

On the Internet one day, | came upon a discussion of the space dog Layka, launched into
orbit by the Soviet Union in 1957. Some people believed that the dog had died when oxygen
finally ran out in her cabin. Others had heard that an automatic injection of poison had put her
to sleep. Still others had read somewhere that poor Layka had literally burned up in the atmos-
phere when her capsule gradually fell to Earth. No one could point to a single source with any
reasonable claim to authority on Layka's ultimate fate. The same news group carried a spirited
discussion of U.S. space policy. The topic of choice was the heady period after the first Apollo
Moon landing in 1969, in particular the political maneuvering behind the Nixon administra-
tion’s approval of the Space Shuttle in 1972. Instead of quibbling over historical events, the
emphasis was clearly on interpretation—a problem that had more to do with analysis than sim-
ply verifying the facts. The contrast between these two threads of conversation perfectly illus-
trated both the challenges and the differences in writing histories of the Soviet and American
space programs. In one case, we are still disputing elementary facts and sources. In the other,
we are disputing interpretations of facts and sources.

As astonishing as it may seem, the story of the Soviet space program, the world’s first, has
never been told in full. That is not to say that much has not been written on the topic. Western
researchers during the 1970s and 1980s were able to interpret official exhortations in the Soviet
press and discern some logic of the inner workings of the Soviet space program. All of these
works had one major drawback: they were written at a time when the Soviets maintained very
strict control over information, especially any that portrayed the space effort in a negative light.
Many "facts"—that is, the raw skeleton of the story—were missing. All we had were accounts
from the official Soviet media and rumor or speculation from unconfirmed sources—or a com-
bination of both. Thus the range of issues that Western or even Soviet historians could address
was severely limited.'

Within Russian-language works, there are two relatively clear divisions in the historical
record: those published before 1988, when the Soviet censorship apparatus consistently pre-
vented an impartial representation of their efforts to explore space, and those published after,
when the doors of the archives finally started opening up. The rupture was so great, it was as
if everything written about the Soviet space program—and indeed almost every area of Soviet
history—suddenly became obsolete by the turn of the 1990s. Entire programs, personalities,
and even space missions of which we never knew all of a sudden came into focus, filling huge
gaps in our understanding of the Soviet space effort during the Cold War. But it was not just
a matter of filling in the blanks. The revisions and reassessments have been so pervasive that
we could point to almost any event in the thirty-year span of the Soviet space and missile

% For the best Western accounts of the Soviet space program, see F. |. Krieger, Behind the Sputniks: A Survey
of Soviet Space Science (Washington, DC: Public Affairs Press, 1958); William Shelton, Soviet Space Exploration: The
First Decade (New York: Washington Square Press, 1968); Nicholas Daniloff, The Kremlin and the Cosmos (New York:
Alfred A. Knopf, 1972); Peter Smolders, Soviets in Space (New York: Taplinger Publishing Co., 1973); Nicholas L.
Johnson, Handbook of Soviet Manned Spaceflight (San Diego: Univelt, 1980): James E. Oberg, Red Star in Orbit (New
York: Random House, 1981); Phillip Clark, The Soviet Manned Space Program: An lllustrated History of the Men, the
Missions, and the Spacecraft (New York: Orion, 1988): Dennis Newkirk, Almanac of Soviet Manned Space Flight
(Houston: Gulf Publishing Co., 1990); Steven J. Zaloga, Target America: The Soviet Union and the Strategic Arms Race,
1945-1964 (Novato, CA: Presidio, 1993); James Harford, Korolev: How One Man Masterminded the Soviet Drive to
Beat America to the Moon (New York: Jjohn Wiley & Sons, 1997).




programs after World War Il and find that our understanding of that singular occurrence has
changed irrevocably.?

The recent disclosures have relevance far beyond the limited purview of Soviet space his-
tory. In the 1950s and 1960s, U.S. space policy to a large degree was a series of responses to
what the Soviets were doing—or at least what policymakers thought the Soviets were doing.
But despite its key role in shaping American space policy, there continues to be an abundance
of ignorance or misinformation on the Soviet program. Many erroneous conjectures on Soviet
space motives advanced by Western analysts during the Cold War have remained unques-
tioned by more recent scholars. Ultimately, any effort to make sense of the dynamics of space
exploration during the Cold War, no matter how well-intentioned, will fall short without tak-
ing account of the recent revelations from the Russian side. What may be possible now is to
take a second look not only at the Soviet space program, but also the U.S. space program—
that is, to reconsider again humanity’s first attempts to take leave of this planet.

Writing on a topic that has two dynamic parallel histories—one from the Cold War era and
one from the post-Cold War era—is, for obvious reasons, a difficult problem. First, there is the
challenge of creating context. One could easily lose the main thread of the story by annotating
every episode with interpretations from two different time periods—that is, this is how the event
was reported in the 1960s, and this is what really happened. | have tried as much as possible to
avoid the pitfalls of such an approach, but at the same time, | have also not tried to shirk from
the opportunity to contrast these two voices when they have served to embellish my story.

A second problem is one of identifying the right sources for the story. As much as possi-
ble, | have relied exclusively on Russian-language archival sources available in the post—1988
era. There are, however, several episodes in the narrative that warrant a wider historiographical
context. Because of the dual nature of the history of the Soviet space program, different play-
ers in the effort have continued to promote contradictory accounts of the same event. For
instance, Russian historians have never adequately addressed the use of German expertise in
the immediate postwar period. They have generally minimized the German role as extremely
peripheral. On the other side, the popular press in the West has had a tradition of dismissing
early Soviet successes as merely an extension of German work. Can these two positions be rec-
onciled in a scholarly treatise? In this case, the writing of history as an exercise in impartiality
is caught between what is a somewhat dubiously established paradigm of history in the West
and what is at best a history with missing chapters on the Soviet side. What | have tried to do
is to use recently declassified information to provide a newer perspective, but one that is not
necessarily divorced from the existing paradigms of yesteryears.

There are many such other cases in which Soviet space history has been artificially con-
strained between propaganda and speculation. This is one reason, | believe, that Soviet space
achievements have generally been marginalized in the West and mythologized at home. For
American historians, there is little debate on the holy grail of space history: it is the first land-
ing of American astronauts on the surface of the Moon in 1969. On that July night in 1969,
two men represented humanity’s thirst for exploration, serving as ambassadors of the human

2. For the best recent Russian-language works, see Yu. A. Mozzhorin, et al., eds., Dorogi v kosmos: |
(Moscow: MAI, 1992); Yu. A. Mozzhorin, et al.. eds., Dorogi v kosmos: Il (Moscow: MAI, 1992); Yaroslav
Golovanov, Korolev: fakty i mify (Moscow: Nauka, 1994); Yu. A. Mozzhorin, et al.. eds., Nachalo kosmicheskoy ery:
vospominaniya veteranov raketno-kosmicheskoy tekhniki i kosmonautiki: vypusk vtoroy (Moscow: RNITSKD, 1994);
B. Ye. Chertok, Rakety i lyudi (Moscow: Mashinostroyeniye, 1994); B. Ye. Chertok, Rakety i lyudi: Fili Podlipki
Tyuratam (Moscow: Mashinostroyeniye, 1996); Yu. P. Semenov, ed., Raketno-kosmicheskaya korporatsiya
"energiya" imeni S. P. Koroleva (Korolev: RKK Energiya, named after S. P. Korolev, 1996); V. V. Favorskiy and I. V.
Mescheryakov, eds., Voyenno-kosmicheskiye sily (voenno-istoricheskiy trud): kniga I: kosmonavtika i vooruzhennyye
sily (Moscow: VKS, 1997); B. Ye. Chertok, Rakety i lyudi: goryachiye dni kholodnoy voyny (Moscow:
Mashinostroyeniye, 1997).
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race in our first visit to another celestial body. For most American historians, everything before
was simply a prelude and everything after has been a disappointment. Historians in Russia see
things much differently. It was, after all, the Soviet Union that launched the first handiwork of
humankind into orbit around Earth in 1957—Sputnik, or "fellow traveler.” Only four years later
came the second big milestone: the Soviet Union sent the first human into space, Yuriy
Gagarin. Here was another huge moment, like that of the Apollo landing eight years later: for
the first time since human life emerged on this planet, one of us had broken through the atmos-
phere that surrounds us and sped into the cosmos. But history has remembered Gagarin’s short
flight much differently. With the race to the Moon won, the American view of the Soviet space
program changed dramatically; American historians remembered Sputnik and Gagarin not for
their importance in human history, but only as catalysts for the decision to send humans to the
Moon. There are works, too numerous to mention, on the repercussions of both Sputnik and
Gagarin in the United States, but few on the historical meaning of these events divorced from
geopolitics—as there was on Apollo. It is not surprising that this is so. With little film footage,
paranoid secrecy, and no advance warning, the Soviets themselves were mostly responsible for
consigning these events into that blurry historical limbo between propaganda and speculation.
They eventually lost any claim to resonance that they might have had otherwise.

The Soviet space program was, of course, not simply propaganda nor speculation. It
emerged from the ashes of World War Il, when with Stalin’s blessing, a group of ambitious
engineers began testing old German missiles from the desert near the Aral Sea. With the onset
of the Cold War and the explosion of the first Soviet atomic bomb in 1949, these experiments
with rockets gained a new urgency. Many considered rockets, especially long-range ballistic mis-
siles, an ideal way to deliver deadly atomic bombs across continents. Throughout the 1950s,
as missile designers made vast advances in rocket design, it became possible to consider
options that had little direct military utility—ideas such as space travel. Spurred by a small
handful of visionary engineers devoted to the cause of space exploration, the Soviets diverted
a strand of their military rocketry program into a single project to launch a satellite into orbit.
Conceived as an exercise in scientific research, Sputnik was meant to be a modest contribution
to an international effort to study Earth and its surroundings. While its scientific dividends
might have been anticipated, no one could have predicted its political repercussions. After the
launch of Sputnik on October 4, 1957, in the public image, the Soviet Union moved from being
a nation of obsolete agricultural machines to a great technological superpower. Gagarin's flight
less than four years later eliminated any remaining doubts about Soviet prowess in space explo-
ration. In both cases, the Americans had lagged behind badly. These two pivotal achievements
led eventually to the race to the Moon—a race of epic proportions that culminated in the
Apollo landing in 1969. A span of only eight years separated the resounding victory of Gagarin
and the crushing humiliation by Apollo. So what happened? What kind of effort did the Soviets
mount to compete with Apollo? And why did it fail? | have tried to answer these questions by
weaving together a record of the technical, political, and personal histories behind these three
endeavors: the launch of Sputnik, the flight of Gagarin, and the challenge to Apollo.

My goal was not to write a history simply because it had never been written before.
Certainly, recording the facts is an important exercise, but that would limit the job to a simple
chronology. There are several major questions of interpretation that still have to be answered. |
have only tackled a few of these.

The first major question has to do with discerning the institutional underpinnings of the
Soviet space program. Given the new evidence, can we identify the primary constituencies that
drove the effort? What kind of patterns of decision-making did they display? What interests
were they serving? The record seems to indicate the importance of both individuals and insti-
tutions, all of whom emerged to power not because of the space program, but because of its
antecedent ballistic missile development effort.
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The second question addresses Soviet space technology. Our conventional understanding
of Soviet space technology is generally framed in terms of obsolete products pushed through
production-line processes that discourage major innovation. In the evolution of their early mis-
sile and space programs, did the Soviets adhere to the idea of incremental advances, or were
there technological leaps? Did the Soviets benefit from foreign expertise during these early
years? More often than not, the answers to these questions do not conform to our entrenched
notion of how the Soviets managed technology in the Cold War era.’

Finally, why did the Soviets manage to beat the Americans in launching the first intercon-
tinental ballistic missile, the first satellite, and the first human into space, but fail to beat the
United States in landing the first person on the Moon? Was it simply because the last goal was
significantly more challenging than the previous three? Or was it because, as was convention-
ally thought for many years in the West, that the Soviets simply did not want to race the
Americans to the Moon? The answers to these questions are not simple: personal, institution-
al, political, and technological issues intersected in the complex schema of the Soviet Moon
program, leading it to its final ignominious failure in 1969.

For this work, | have specifically focused on piloted space programs. In the first four chap-
ters of this book, however, | delve into the origins of the Soviet long-range ballistic missile pro-
gram and the events leading up to the launch of Sputnik. The following seven chapters cover the
rise of the Soviet piloted space program under the tutelage of its founder, Sergey Pavlovich
Korolev, ending with his premature death in 1966. The next seven chapters take the story up to
1974, covering the Soviet loss in the Moon race under the direction of Korolev's successor,
Vasiliy Pavlovich Mishin. Finally, in the remaining two chapters, | briefly tell the story after 1974.

Note on Transliteration

| have used a modified version of the standard used by the U.S. Board on Geographic
Names preferred by the University of Chicago Press. The drawback of this system is that it is
often phonetically inappropriate. For example, the letter "é" is pronounced as "yo" in Russian.
Thus "Korolev" should actually be pronounced as "Korolyov." There was one major exception
to the Board of Geographic Names system: | have omitted the use of inverted commas (the
"soft” and "hard” signs) within Russian words to reduce clutter in the text for those not famil-
iar with the Russian language.

One other note is that NASA’s normal convention has been to spell the Soviet
cosmodrome "Baikonur," with an "i" instead of a "y." In this book, to be consistent with the
rest of the transliteration, it is spelled "Baykonur." The reader will also find a difference in the
spelling of some common first names, such as Sergei as Sergey and Yuri as Yuriy.

3. For Western works on the history of Soviet technology. see, for example, Ronald Amann, Julian Cooper,
and R. W. Davies, eds., The Technological Level of Soviet Industry (New Haven, CT: Yale University Press, 1977);
Kendall E. Bailes, Technology and Society Under Stalin: Origins of the Soviet Intelligentsia, 1917—1941 (Princeton,
NJ: Princeton University Press, 1978); Ronald Amann and Julian Cooper, eds., Industrial Innovation in the Soviet
Union (New Haven, CT: Yale University Press, 1982); Bruce Parrot, Politics and Technology in the Soviet Union
(Cambridge, MA: MIT Press, 1983); Matthew Evangelista, How the United States and the Soviet Union Develop New
Military Technologies (Ithaca, NY: Cornell University Press, 1988); Loren R. Graham, What Have We Learned About
Science and Technology from the Russian Experience? (Stanford, CA: Stanford University Press, 1998).
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AN SSSR
BOR

BS

ClA
CSAGI
DLB
DOK
DOS
EOR
EKR
EPAS
EPOS
EVA
FIAN
FOBS
GAU
GDL
GeofIAN
GIPKh
GIRD
GKAT
GKB
GKNPTs
GKO
GKOT
GKRE
GMT
GNII AiKM
coau
Gosplan
GR
GSKB
GSMZ
GTsP
cu
GUKOS
GULag
GURVO
IAE
IAKM
ICBM
IGY

IKI
IMBP

USSR Academy of Sciences

Unpiloted Orbital Rocket-Glider

lateral stabilization

(U.S.) Central Intelligence Agency

Special Committee for the International Geophysical Year
Long-Duration Lunar Base

Engine Orientation Complex

Long-Duration Orbital Station

Earth-orbit rendezvous

Experimental Winged Missile

Apollo-Soyuz Experimental Flight (Soviet name for the Apollo-Soyuz Test Project)
Experimental Piloted Orbital Aircraft

extravehicular activity

(P. N. Lebedev) Physical Institute of the USSR Academy of Sciences
Fractional Orbital Bombardment System

Chief Artillery Directorate

Gas Dynamics Laboratory

Geophysical Institute of the USSR Academy of Sciences
State Institute of Applied Chemistry

Group for Study of Reactive Motion

State Committee for Aviation Technology

Lead Design Bureau

State Space Scientific-Production Center

State Committee for Defense

State Committee for Defense Technology

State Committee for Radio Electronics

Greenwich Mean Time

State Scientific-Research Institute for Aviation and Space Medicine
Chief Operations and Control Group

State Planning Organ

global missile

State Union Design Bureau

State Union Machine Building Plant

State Central Range

Chief Directorate

Chief Directorate of Space Assets

Chief Directorate of Camps

Chief Directorate of Reactive Armaments

Institute of Atomic Energy

Institute of Aviation and Space Medicine
intercontinental ballistic missiles

International Geophysical Year

Institute of Space Research

Institute for Biomedical Problems
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P

IS

KB

KB OM
KGB
KIK
KORD
KPSS
Ksu
KVTs
LH,

LIl

LK

LKS
LOK
LOR
LOX
MAI
MAP
MEK
MEP
MIAN
MIK
MKB
MKBS
MMZ
MNI|
MNII RS
MO
MOK
MOL
MOM
MOP
MP
MPK
MRP
MSM
MTKVP
MVTU
MZ
NASA
NATO
NEK
NIEI PDS
NIl

NIl AP
NIl AU
NILIT
NIl P
NIl PM

Measurement Point

Satellite Destroyer

Design Bureau

Design Bureau of General Machine Building
Committee for State Security
Command-Measurement Complex

Engine Operation Control (system)

Communist Party of the Soviet Union

command and signal instrument
Coordination-Computation Center

liquid hydrogen

Flight-Research Institute

Lunar Ship

Light Space Aircraft

Lunar Orbital Ship

lunar-orbit rendezvous

liquid oxygen

Moscow Aviation Institute

Ministry of Aviation Industry

Martian Expeditionary Complex

Ministry of Electronics Industry

Mathematics Institute of the Academy of Sciences
Assembly-Testing Building

Machine-Building Design Bureau
Multirole Space Base-Station

Moscow Machine-Building Plant

Moscow Scientific-Research Institute

Moscow Scientific-Research Institute for Radio Communications
Ministry of Defense

Multirole Orbital Complex or Martian Orbital Complex
Manned Orbiting Laboratory

Ministry of General Machine Building

Ministry of Defense Industry

maneuvering, piloted

Martian Landing Complex

Ministry of Radio Industry

Ministry of Medium Machine Building

Reusable Vertical-Landing Transport Craft

Moscow Higher Technical School

Machine Building Plant

National Aeronautics and Space Administration

North Atlantic Treaty Organization
Scientific-Experimental Complex

Scientific-Research and Experimental Institute of the Parachute Landing Service
Scientific-Research Institute

Scientific-Research Institute for Automation and Instrument Building
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PRESAGE

Origins

The rocketry and space programs of the Soviet Union had their origins in the late 1800s
with the farsighted and at times farfetched writings of a deaf, self-taught school teacher named
Konstantin Eduardovich Tsiolkovskiy. Born in 1857, Tsiolkovskiy had produced a series of thir-
ty small monographs in the late 1800s, culminating in his classic work "Exploration of the
Universe with Rocket-Propelled Vehicles," published in the May 1903 issue of the St.
Petersburg journal Nauchnoye obozreniye (Scientific Review).' In this and later works,
Tsiolkovskiy elucidated his complex ideas on rocketry and space exploration, supporting most
of his conceptions with complex mathematical analyses. In his most revolutionary idea, he
proposed that humans could hope to fly to very high altitudes and ultimately into outer space
only by using liquid-propellant rockets. One of his most important conclusions was that a rock-
et would be capable of carrying up a cargo of any size, and develop any speed desired, as long
as the rocket was sufficiently large and the ratio of the mass of the propellant to the mass of
the entire rocket was large enough—a relationship that is known as the Tsiolkovskiy Equation.?

While some of his work was clearly in the realm of fantasy, the breadth of his contribu-
tion to astronautics is astounding. In his early work, he wrote eloquently on such topics as
multistage rockets, high-energy liquid propellants such as liquid oxygen and liquid hydrogen,
giant space stations in Earth’s orbit with food regeneration systems, and the dangers of high
temperatures on an object returning to Earth. He even investigated the idea of a spacesuit for
activity in open space. Tsiolkovskiy was a generation older than two other equally famous
founders of theoretical and practical astronautics: the American Robert H. Goddard and the
Rumanian Hermann Oberth. All three, quite independently, pursued their extraordinary ideas
on rocketry and space exploration, but Tsiolkovskiy was perhaps a bit more pessimistic than
his peers. Unlike Goddard, who launched the world’s first liquid propellant rocket in 1926,
Tsiolkovskiy was unable to build even a small rocket. He apparently believed that few of his
conceptions of the future would ever be brought to fruition.

. V. P. Glushko, Development of Rocketry and Space Technology in the USSR (Moscow: Novosti Press
Publishing House, 1973), p. 9; Evgeny Riabchikov, Russians in Space (Moscow: Novosti Press Publishing House,
1971), p. 98; Nicholas Daniloff, The Kremlin and the Cosmos (New York: Alfred A. Knopf, 1972), p. 17. The 1903
publication was only the first part of the article. When the journal was closed down with the May issue, Tsiolkovskiy
had to wait until 1911 to see the second part published in Vestnik vozdukhoplavaniya.

2. Foran English language summary of Tsiolkovskiy's work, see A. A. Blagonravov, et al., Soviet Rocketry:
Some Contributions to its History (Jerusalem: Israel Program for Scientific Translations, 1966), pp. 68-126; Daniloff,
The Kremlin and the Cosmos, pp. 13-17.




In the early part of the 1900s, Tsiolkovskiy's ideas received little if any attention as a result
of both the extreme mathematical nature of his work and a general disinterest from the Czarist
government. The Bolshevik Revolution in 1917 seems to have aroused a modicum of interest
in his ideas from the new Soviet leadership. This was partly to illustrate the Czarist govern-
ment’s lack of foresight, but also tied to new ideology: "In Communist theory, technological
progress was virtually equivalent to the march of history."* The year after the Revolution,
Tsiolkovskiy was elected a full member of the prestigious Russian Socialist Academy. Later in
1921, he was granted a lifetime pension in honor of his groundbreaking scientific contributions
on space exploration and rocketry.* Given his strong support for the Revolution, the Soviet gov-
ernment was only too eager to promote his writings.

In the Western historiography of the early history of astronautics, Tsiolkovskiy’s name is
the best known. But within Russia and later the Soviet Union, there were two other remarkable
visionaries who played as great a role in inspiring a new generation of young amateurs as the
great Tsiolkovskiy himself. One of these was Yuriy Vasilyevich Kondratyuk, a man who had a
life as amazing as any figure in the history of Soviet rocketry. He was born Aleksandr
Ignatyevich Shargey in 1897 in the Ukraine. Brilliant even in his childhood, he published his
seminal works in his twenties and thirties, the first, Tyem, kto budet chitat chtoby stroyit (To
Those Who Will Read in Order to Build), in 1919 and the second, Zavoyevaniye mezhplanet-
nykh prostranstv (The Conquest of Interplanetary Space), in 1929. In these works, Shargey
showed a remarkable grasp of problems in rocket dynamics and engineering. Unaware of
Tsiolkovskiy, he came to many of the same conclusions and extended the field of astronautics
to new areas. Among the topics he described were minimum-energy spaceflight trajectories to
other planets, the theory of multistage rockets, intermediate interplanetary ship refueling bases,
and the landing of probes on planets using atmospheric drag. One of his most famous contri-
butions to the literature was the formulation of a mission profile for a lunar landing using two
separate vehicles, a mother ship in lunar orbit, and a lander on the surface. When American
astronauts landed on the Moon in 1969, they used very much the same idea.’

Shargey’s career was cut short by the strangest of circumstances. In 1916, he had been
conscripted into the Army to fight on the Caucasus front in Turkey. After the Bolsheviks came
to power in October 1917, Shargey decided to leave the Army, but on his journey back home,
he was conscripted by the rebel White Army to fight the communists. He eventually deserted
but was found by the White Army again in Kiev, where he joined their ranks briefly before
deserting again. After the Revolution, he was in a difficult position. To the Whites, he was a
habitual deserter, and to the Reds, he was an officer in the White Army—both sides wanted
him shot. To save his life, his stepmother sent him some documents of a man named Yuriy
Vasilyevich Kondratyuk, who was born in 1900 and died on March I, 1921, of tuberculosis. On
August 15 of the same year, Shargey assumed his new identity and tried to lead an inconspic-
uous life, far from the public eye. Terrified of being found out, he did not join the amateur rock-
etry groups of the Soviet Union in the 1920s and 1930s despite his lifelong passion for rocketry.
He died sometime in late February 1942 defending Moscow against the Nazis. His grave was
never found.®
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The third major figure of the period was Fridrikh Arturovich Tsander, born in 1887 in Riga,
the capital of Latvia. By his late twenties, Tsander had but one aim: to acquire the necessary
knowledge to make a journey into space. In 1921, he gave a report at an inventors’ conference
on his pet project for an interplanetary aircraft. Three years later, he published his landmark work
in the journal Tekhnika i zhizn (Technology and Life) titled "Flight to Other Planets," in which
he expounded on the design of rocket engines, calculations for interplanetary trajectories, and
conceptions of safety systems. One of his favorite ideas was of a combined rocket-aircraft for
takeoff from Earth, which would consume its own metallic wings as propellants after flight
through the atmosphere. He amplified this and several other concepts in another book published
in 1932 titled Problema poleta pri pomoshchi reaktivnykh apparatov (The Problem of Flight by
Means of Reactive Vehicles). Perhaps Tsander’s most famous contribution was his untiring pop-
ularization of spaceflight in the late 1920s by lecturing on the topic across the Soviet Union.’

The increased visibility of rocketry and space exploration in the public eye in the late 1920s,
through exhibitions and special publications, were crucial to inspiring a new, younger genera-
tion of Soviet engineers—those born this century, who would eventually direct the course of
the world’s first space program. This group of individuals came to prominence in the 1930s
with the formation of small rocketry societies in Moscow and Leningrad dedicated to the design
and construction of short-range liquid-fueled rockets. In many ways, the influence and power
that these men wielded in their later years was far more imposing than the same possessed by
their counterparts in the concurrent rocketry societies in the United States and Germany. This
is, perhaps, one of the key distinctions in historical perspective in looking at the space programs
of the United States and the Soviet Union. In the former, the pioneers were defined by their
institutions, and in the latter, the pioneers were the institutions.

In the Soviet Union, the most important of these individuals was Sergey Pavlovich Koroley,
a former mechanical engineer who was to become the de facto head of the Soviet space pro-
gram and remained so until his untimely death in 1966. It would not be an overstatement to
say that without his guidance, administrative powers, and vision, the Soviet Union would not
have become the foremost space-faring nation in the world in the late 1950s and early 1960s.
Korolev was born on December 30, 1906, in the town of Zhitomir in the Ukraine.® His natural
parents were divorced when he was three years old, and the young Korolev was shuffled from
city to city until his mother remarried. He did not attend school until he was fourteen, study-
ing only at home with tutors.

Korolev’s first passionate interest was aeronautics, and from an early age, he read voracious-
ly on the exploits of aviation pioneers throughout the world. At the age of seventeen, he joined
a glider club in the town of Odessa and eventually became the leader of the aeronautics club
there. In 1926, he enrolled in the Moscow Higher Technical School in the Department of
Aerodynamics as an advanced student and for the first time came into contact with famous Soviet
aeronautical designers such as Andrey N. Tupolev, who was a professor at the university. As part
of his thesis work at the school, Korolev designed and built a full-scale glider that he later flight-
tested; this and other glider projects were brought to fruition by 1930, and Korolev graduated in
February of that year as an "aeromechanical engineer."? Immediately following graduation, he was
asked to begin work as an engineer at the V. P. Menzhinskiy Central Design Bureau headed by
Chief Designer Dmitriy P. Grigorovich, where the work was far more ambitious than his modest
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gliders. There, he was part of an engine design group working on a new heavy bomber named
the TB-5. Within five months, he was finally transferred to the prestigious Central
Aerohydrodynamics Institute (known as "TsAGI" in its Russian abbreviation) in Moscow. By all
accounts, he was considered a promising aeronautical engineer and by that time had authored
several articles on aviation, gliders, and light aircraft.'

It was during this period that Korolev for the first time became seriously enamored with
the possibilities of space exploration and rocketry. He had maintained a fairly cursory interest
in space travel since the late 1920s as a result of several well-publicized exhibitions in the Soviet
Union that showcased the works of Goddard, Oberth, Tsiolkovskiy, and Kondratyuk. Korolev’s
overriding passion during the late 1920s was, however, aeronautics, and it seems that he was
not "converted" until he had contact with several resourceful engineers employed at TsAGI in
1930. Among these individuals was the forty-four-year-old Tsander. By that time, Tsander had
unsuccessfully requested the government to support his rocketry experiments, but such practi-
cal efforts evoked little interest from the leadership." In December, Tsander posted an adver-
tisement in the Moscow newspaper Vechernyaya moskva calling for responses from those
interested in "interplanetary communications,” a euphemism for space travel.”” Many of the
150 people who responded met several times in early 1931 under Tsander’s direction to discuss
the possibility of establishing an amateur group to focus on the practical aspects of rocketry
and space exploration. The early meetings led to the formation, on July 18, 1931, of the so-
called Bureau for the Investigation of Reactive Engines and Reactive Flight. By early September,
the society’s name was changed to the Group for the Investigation of Reactive Engines and
Reactive Flight (better known by its Russian acronym "GIRD")."” Korolev joined forces with
Tsander at this time, impressed by Tsander’s claim that he could build a rocket engine. The
young Korolev had the germ of an idea to combine a rocket engine with a glider and create a
high-altitude aircraft.

Tsander’s group at GIRD was formally under the jurisdiction of the voluntary Society for the
Promotion of Defense, Aviation, and Chemical Production (or "Osoaviakhim"), a governmen-
tal entity that sponsored amateur and premilitary activities among Soviet youth in such areas
as gliding, auto racing, hot-air balloons, and glider construction. The Moscow branch of GIRD
was only the first of many groups interested in rocketry that sprouted in the ensuing months
in such cities as Arkhangelsk, Baku, Bryansk, Kharkav, Leningrad, Novocherkassk, and Tiflis. By
June 1932, Osoaviakhim had formalized a relationship with the Moscow GIRD (also called the
Central GIRD) that set the stage for modest amounts of financial support for their activities.
Under Tsander’s leadership, the Moscow GIRD was particularly successful in its early incarna-
tion and conducted public lectures and courses and even published a number of books on rock-
etry. Along with these promotion efforts, Tsander and Korolev were also interested in practical
work in the building of rockets and were able to work overtime on their experiments in a small
wine cellar on Sadovo-Spasskiy Street in Moscow. "
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The original members of the GIRD team are shown here in 1932. Top center is Yuriy Pobedonostsev,
while bottom center is Sergey Korolev. On the extreme right is Fridrikh Tsander,
the space visionary who founded the group. (files of Asif Siddigi)

Among the other early members of GIRD were Mikhail Klavdiyevich Tikhonravov, who was
thirty-one years old, and Yuriy Aleksandrovich Pobedonostsev, only twenty-four, both of whose
contributions to the early achievements of the Soviet rocketry and space programs would be
invaluable. Although they were not officially supported by the Soviet government, the engi-
neers and technicians at GIRD were infected by an unusually vivid sense of enthusiasm and
optimism. In particular, Korolev's whole life had begun to revolve around ideas of rocketry and
astronautics, and there were many discussions during GIRD's early days of sending rockets into
space and landing people on Mars. One of the more common inspiring phrases of the engi-
neers was reportedly: "To Mars! To Mars! Onward to Mars!" This was a phrase that Tsander
would use to greet his fellow workers. He had even named his two children Merkuriy
(“Mercury”) and Astra.” The economic situation in the Soviet Union at the time, however,
necessitated that their interests in rocketry and aeronautics would have to be financed by them-
selves. These limitations, although considerable, did not cause much hesitation on their part,
and the group often sold family valuables to finance their private endeavors. They usually
labored in their spare time, and the fact that there was no obvious profit in such work was not
an issue of great concern. Unlike Tsander, who had little interest in acquiring leadership skills,
Korolev was a natural focus of the group, and in addition to his increasing technical expertise,
he developed sharp managerial and administrative skills—assets that would serve him well in
his later days. He had become completely absorbed in the idea of spaceflight by this time. It
was a dream that he would never abandon.

I5. Riabchikov, Russians in Space, p. 106; Yaroslav Golovanov, Korolev: fakty i mify (Moscow: Nauka,
1994), p. 132.




On May 1, 1932, Korolev replaced the ailing Tsander as the formal leader of the GIRD orga-
nization, and simultaneously four different divisions were formed to further optimize their rock-
etry efforts—groups led by Tsander, Tikhonravov, Pobedonostsev, and Korolev himself. Most of
their efforts were focused on the development of low-thrust liquid-propellant engines for small
handmade rockets and gliders." Under Korolev's leadership, the work at GIRD also took a sig-
nificant turn as he began to extract larger amounts of funding to pay GIRD members and obtain
better equipment for building rockets and gliders. He also encouraged strict professionalism
among all the workers and quickly became known among larger circles as not only a bright engi-
neer but also an efficient organizer. Just three months following Korolev's appointment, the
Soviet government’s Directorate of Military Inventions began financing some of the organiza-
tion’s work, although the group still remained subordinate to the amateur Osoaviakhim.'"” The
work at the organization finally culminated in the late summer of 1933 with the first launches
of what would eventually be the first Soviet liquid-propellant rocket. Designated the 09, the
2.2-meter-tall vehicle had been designed by a team under Tikhonravov. Powered by jellied petro-
leum burning in liquid oxygen, the rocket was loaded up in a truck and taken to the Nakhabino
firing range outside of Moscow for its first launch on August I 1, 1933. This attempt and a sec-
ond one on August |3 were failures, but a third try on the |7th went down in history. After a
precariously slow liftoff, the rocket reached a modest altitude of about 400 meters during thir-
teen seconds of flight.” In @ moment of exhilaration, Korolev authored a short article for the
GIRD news flyer:

The first Soviet liquid-propellant rocket has been launched. The day of August |7 will
undoubtedly be a memorable day in the life of GIRD, and from this moment Soviet rockets
should start flying above the Union of Republics. . . . Soviet rockets must conquer space!"

Although it was the first resounding success for GIRD, the organization’s spiritual guide
was not present to witness the event. Tsander had been suffering from exhaustion caused by
overwork, and some of his associates had forced him to take a vacation. On the journey to a
health spa, Tsander contracted typhus and collapsed. He died without regaining consciousness
on the morning of March 28, 1933.” In one sense, Tsander's death presaged the end of an era
of amateur Soviet rocketry. Within months, Korolev and his associates would find themselves
in the employ of the Soviet government.

The Soviet military had actually sanctioned the formation of a small government rocketry
research laboratory in Moscow on March 1, 1921, to conduct work on "rocket projectiles."?
Unlike the GIRD efforts, however, all the research at this laboratory was dedicated to the devel-
opment of solid-fuel rocket engines for artillery. This group, headed by a chemical engineer
named Nikolay |. Tikhomirov, was moved to Leningrad in June 1928 and renamed the Gas
Dynamics Laboratory (GDL) of the Military Scientific Research Commission. The following year,
in May 1929, a special group (the "Second Section"), headed by a young engineer named
Valentin Petrovich Glushko, had been brought into GDL to specifically conduct research on
electric rocket engines.” Born on August 20, 1906, Glushko had converted to space exploration

16.  The main work at GIRD prior to March 1932 was the development of the OR- | and OR-2 rocket engines
for use with an experimental glider named the BICH-1 I. See Vetrov, S. P. Korolev i kosmonautika, p. 46.
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early through his voracious readings of the
works of Jules Verne—so much so that at the .
age of fifteen, he had written a letter to i
Tsiolkovskiy.” Just three years later in July 1924, — [ a

only eighteen years old, he had published an |~ frcid
article in the popular press titled "Conquest of A
the Moon by the Earth." Even more impressive-
ly, in 1926, Glushko authored a work titled
"Extraterrestrial Station" in the journal Nauka i
tekhnika (Science and Technology).* A soft-spo-
ken individual with somewhat of a stern disposi-
tion, Glushko no doubt saw a chance at realizing
his dream of space exploration as an engineer for _ .
GDL. Recognizing his exceptional technical capa- ’
bilities, the leaders of GDL had redirected

Glushko in 1931 to start work on liquid-propel- ‘ o %
lant rocket engines for military applications. A \

By 1931, there were two major independent =
rocketry organizations in the Soviet Union—
one active in the design of rockets (GIRD) and
g‘:)uc:lt:iLisfotias:dthc;nt\;cc))cgféugrs]gtl)re];n(ge[\)/g-. The GIRD team is s'hown ‘here in_l933 f{?eding liquid

i : > oxygen to the "09," the first Soviet liquid-propellant
oping informal contacts with each other and  rocket. From left to right are Sergey Korolev, Nikolay
began negotiations to explore the possibility of Yefremov, and Yuriy Pobedonostsev.
coordinating their work. Following a long and (files of Asif Siddiqi)
elaborate series of discussions, aided by strong
lobbying from Marshal Mikhail I. Tukhachevskiy, the Deputy People’s Commissar for the Army
and Navy, GIRD and GDL were consolidated into one organization in the fall of 1933. The offi-
cial decree (no. 0113) from the Revolutionary Military Council was issued on September 21,
1933, and called for the formation of the Reactive Scientific-Research Institute (RNII).”
Tukhachevskiy appointed Ivan T. Kleymenoy, the former head of the now defunct GDL, to serve
as the new RNII's first director. Korolev, no longer an amateur rocketeer, was appointed
Kleymenov's deputy.

Tukhachevskiy had originally envisioned RNII as a breeding ground for advanced liquid-
and solid-propellant missiles for use by the artillery sector, but this idea faced some resistance
from higher placed military leaders. Uninterested in the future prospects of rockets, the military
refused to let Tukhachevskiy have jurisdiction over the new institute. Instead, a little over a
month after its formation, on October 31, RNII placed under the jurisdiction of the People’s
Commissariat of Heavy Industry, the "ministry” responsible for production of several major
ground-based weapons.” At the same time, there was a clash between Kleymenov and Koroley
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over the thematic direction of the institute. The former was not a rocketry specialist; it was well
known that he had a poor understanding of the field in general, believing that the institute’s
most urgent mandate should be the creation of solid-propellant artillery shells. When Korolev
disagreed, Kleymenov demoted him to the section chief on winged missiles.”” It was a change in
jobs that probably saved Korolev's life in later years. A former GDL veteran and accomplished
solid-propellant engineer named Georgiy E. Langemak was tapped to fill Korolev's old position.
To the latter's disappointment, some of the more interesting projects, such as the development
of liquid-propellant rocket-powered aircraft, were dropped from the institute agenda at the time.*

A second reorganization was enacted by Kleymenov in May 1935 as RNII was divided into
four major sectors emphasizing solid-propellant missiles, solid-propellant takeoff accelerators
for military aircraft, launch installations for solid-propellant rockets, and liquid-propellant mis-
siles.” Korolev's primary interest was the development of rocket gliders, but this area of focus
seems to have rapidly diminished in terms of its value in the eyes of the RNII leadership.
Korolev himself initially worked on several high-altitude rockets before he found himself lead-
ing efforts on a number of promising long-range winged missiles for military applications.
Glushko and Tikhonravov undertook most of the work on liquid-propellant engines, and
although some of these engines found use on gliders and missiles, most were never installed
on any working designs.

Unhappy with the work at RNII, Marshal Tukhachevskiy sanctioned the establishment, in
August 1935, of a separate organization in the General Staff’s Chief Artillery Directorate, des-
ignated Design Bureau No. 7, to focus exclusively on liquid oxygen missiles—an area of
research that the RNII leadership had neglected.” The original goal of creating a centralized
rocketry research organization gradually became subsumed under conflicts resulting from clash-
es between the proponents of solid propellants and liquid propellants. Earlier, on the seventy-
fifth anniversary of Tsiolkovskiy's birth, several speakers from the USSR Academy of Sciences
mocked the great visionary's ideas as impractical and of little use. The conflict was exacerbat-
ed by the opinions of former GDL researchers at RNII who continued to view the amateur GIRD
veterans as "crackpots" without any connection to reality.”' After Tsiolkovskiy's death in 1935,
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interest in rocketry, let alone space travel, very visibly declined as the Soviet government began
to slowly withdraw from its earlier support for such technologies.

Despite the organizational discord in RNII, there was a significant amount of research on
rocketry conducted during that period. Korolev himself made a presentation at the All-Union
Conference on Stratospheric Studies in Leningrad in March and April 1934, calling for the devel-
opment of scientific instruments for high-altitude rockets to study the upper atmosphere.”? In
December, Korolev authored a slim volume titled Raketnyy polet v stratosfere (Missile Flight Into
the Stratosphere), in which he considered for the first time the launch of humans to high alti-
tudes. He conceded that given the current state of Soviet technology, such a plan might be
somewhat premature. The following year, Korolev, Glushko, Tikhonravov, Pobedonostsey, and
other engineers at RNII actively participated in a Moscow workshop, the All-Union Conference
on the Uses of Rocket-Propelled Craft for the Exploration of the Stratosphere, dedicated com-
pletely to the possibilities of high-altitude science using powerful rockets.

Korolev was personally involved in the design of several missiles for military applications
beginning in the mid-1930s. These initially included high-altitude missiles but progressively
encompassed the design and construction of winged missiles.” Work on the latter rockets was
used as the basis for the development of one of the first practical rocket plane designs in the
Soviet Union, designated the RP-318. Conceived in July 1936, intensive static engine firings
were conducted in late 1937 and early 1938 in preparation for the first flight, which Korolev
intended to make himself.** Glushko and Tikhonravov at the same time worked independently
on other projects, the former developing at least fifty different low-thrust nitric-acid—based rock-
et engines for a variety of applications. Many of these units had relatively high-performance
characteristics, with thrust levels as high as 600 kilograms. Thus, although the original goals of
Korolev, Glushko, and Tsander had been put to the side for the time being, it is clear that the
work at RNII was not only productive but also extremely important in terms of the later achieve-
ments of the Soviet rocketry program. Apart from the purely technological advancements and
the mastery of important practical processes, the years at RNII also gave the young engineers
their first active involvement in issues of organization and management. Although the political
and social institutions under which they worked under were obviously vastly different, the work
at RNII in many ways parallels that of the Germans and the Americans with their own amateur
rocketry societies, which also attracted the interest of their respective governments. However,
while all three independent early rocketry efforts in the late 1930s had to address the impend-
ing war, only one was to face the full brunt of the government’s attack on its own people.
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The Purges

All Soviet-era histories of early rocketry programs came to an abrupt end in 1937 when
Stalin’s Great Purges reached its zenith. The purges had a profound effect, not only on the sci-
entific community but also on almost every other sector of Soviet society. Directed by the secret
police—the People’s Commissariat for Internal Affairs (NKVD)—and by Soviet leader |. V.
Stalin’s personal vision of suspicion, paranoia, and complete terrorization, the purges effective-
ly decimated a whole generation of the Soviet Union’s best engineers, writers, politicians, mil-
itary officers, academics, and scientists. No one was safe at the time, however tenuous their
ties to ideological trappings; people were picked up off the street for completely arbitrary rea-
sons and never seen again. Not surprisingly, a feeling of paranoia crept into almost every level
of society, fed by the suspicion and mistrust, as millions faced the threat of possible execution
or internment in labor camps. "Informing” on an associate became less a compromise of one’s
value system than simply a means to live through the torture of NKVD agents.

RNII had been renamed the Scientific Research Institute No. 3 (NII-3) on January 2, 1937.¢
Within a year after that reorganization, the engineers of the institute were left with little doubt
that their safety was no longer assured. The first effective indication that their luck had run out
came in the late spring of 1937. The NKVD suddenly arrested Marshal Tukhachevskiy, the early
patron of NII-3 and one of the more brilliant strategists of the Soviet military, on May 22, 1937.
Recently appointed the commander of the Volga Military District, Tukhachevskiy was charged
with having been part of an "anti-Soviet Trotskiyite conspiracy."*” Interrogated and beaten sav-
agely along with several other "accomplices”" during the ensuing days, Tukhachevskiy was sen-
tenced to death after a short trial. His sentence was carried out on June 12. Executed along with
him were his mother, sister, and two brothers. Almost overnight, the name Tukhachevskiy
became a dreaded word, and association with his name was a sure method of attracting suspi-
cion. The marshal’s links to NII-3 were not passed over by the NKVD, and the secret police
seemingly put the entire group under surveillance, allegedly through the services of an ambitious
communications specialist named Andrey G. Kostikov. Having joined NII-3 in 1934, Kostikov
eventually became the prime motivator of the purges at the institute on behalf of the NKVD.
Working with Glushko and others on liquid-propellant engines, Kostikov rose quickly through
the ranks of NII-3; by mid-November 1937, he had become deputy director of the institute.

Kostikov's ascendance to power was preceded by the arrest of former NII-3 Director
Kleymenov on the night of November 2 on charges of being a member of an anti-Soviet
Trotskyite organization that had been part of a trade delegation to Germany.”® Within days,
Kleymenov's deputy Langemak was also arrested. Despite intense torture, the former refused to
confess to any of the charges; Langemak, on the other hand, believing that he had a chance to
save his life, broke under duress, and he confessed that Glushko had also been a member of
the secret organization. Both were executed after signing false charges—Kleymenov on january
10, 1938, and Langemak the day after. Kostikov, meanwhile, continued to support the NKVD
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in their senseless vendetta, having provided fabricated evidence for the arrest of the two exe-
cuted RNII leaders.”

Kleymenov and Langemak were the first of many to pay a dear price because of their ten-
uous links to Tukhachevskiy. By the end of 1937, the NKVD had a statement denouncing
Korolev and Glushko as "wreckers" of the rocket group—a statement probably extracted from
Kleymenov and Langemak. This led to an expanded meeting on February 13, 1938, of the
Scientific and Technical Council of the institute. One of the items on the agenda was the "den-
igration of the personality” of rocket engine designer Glushko.® He was charged with main-
taining connections with "enemies of the people,” disclosing military secrets, and avoiding
public work. Officially, his accusers included Kleymenov and Langemak. On February 20, a sec-
ond meeting was held, again to present more "evidence” against Glushko. All of Glushko’s col-
leagues, save one, denounced him; Korolev was not present at this meeting. A resolution was
adopted to the effect that Glushko was "unreliable,” and a few days later, on March 23, 1938,
he was arrested on charges of being an "enemy of the people."*

Following Glushko's arrest, the focus shifted to Korolev, certainly the leading NII-3 engineer
at the time.* Korolev himself publicly stated that he could not believe that Glushko had inten-
tionally been involved in "wrecking" activities, only to arouse suspicions against him. At the
time, Korolev was directing tests of Object 212, a winged surface-to-air missile, but these had
to be temporarily suspended following a head injury on May 29, 1938, that left him hospitalized
for a few weeks.” The NKVD, however, moved ahead with their agenda, and after several weeks
of deliberations, on June 20, they formally denounced Korolev on charges of being a member of
an anti-Soviet organization. The final piece of "evidence" against Korolev was a letter signed by
four senior engineers at the institute denouncing Korolev of various disruptive activities.* The
NKVD proffered five separate charges, including an accusation that Korolev had destroyed the
RP-318 rocket-plane, even though at the time it sat quite intact in the hangar of the institute’s
headquarters. The denunciation also stated that both Korolev and Glushko had been "responsi-
ble for all errors, omissions, mistakes, and disruptions at the test stands."* Exactly a week later,
on June 27, 1938, Korolev, barely recovered from his accident, was arrested and taken to the
Lubyanka prison.* By all accounts, Korolev sincerely believed that his conviction and arrest was
a bureaucratic mistake; it seems, however, that his distraught mother, Mariya N. Balanina, had
realized the gravity of the situation and sent at least three letters addressed to Stalin himself
pleading her son’s innocence and expressing grave concern for his health.*
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Korolev was interrogated twice during this period. The first time he denied all charges. During
the second occasion, after severe torture and beating, he "confessed” and signed a document
implicating himself in the charges. Kostikov had also personally written a letter to the NKVD in
July documenting Korolev's "anti-Soviet character.” Combined with the false accusations from
Kleymenov, Langemak, and Glushko, Korolev did not have to wait very long. On September 27,
the Military Collegium of the USSR Supreme Court, under Vasiliy V. Ulrikh, sentenced Korolev to
ten years in a "correctional labor camp,” with a "deprivation of all rights" for five years and the
confiscation of all personal property.* The second part of the sentence was merely a euphemism
for hard labor at one of the many slave labor camps located throughout the Soviet Union; Korolev
was to be sent to the Kolyma Arctic death camp at the Maldyak gold mine near Nagayev Bay in
Siberia.” Korolev later said of the accusations against him:

During the investigation of my case, | could not prove or explain anything because there
was no investigation in the proper sense of the word. | was bluntly accused of sabotaging
research in new technology. | could not imagine a more absurd and incredible charge
because the development of this new technology was the cause of my life and the work |
loved.”

Until his transfer to the labor camps, Korolev continued to make efforts to obtain a retrial.
Put away at the Novocherkasskiy Prison in southern Russia, he wrote to Stalin himself in February
1939, pleading his innocence against the false charges.”'

These letters most likely never reached Stalin’s eyes and not surprisingly had little effect on
Korolev's fate. There were, however, two factors that intersected in 1938-39 that saved Korolev's
life. Soon after his imprisonment, a close friend of Korolev's, famed pilot Valentina S.
Grizodubova, had joined forces with another famous Soviet aviator, Mikhail M. Gromov, and
Korolev's own mother to author a letter to the Central Committee of the Communist Party
requesting a review of Korolev's case.”” The statement apparently reached the office of Nikolay I.
Yezhov, the chairman of the NKVD. Although Yezhov was abruptly arrested in November 1938,
his successor, Lavrentiy P. Beriya, happened to have a particular interest in the Korolev case. Beriya
would eventually make his reputation as one of the cruelest perpetrators of state terror in the
Soviet Union, but when he assumed his new role in January 1939, he was more interested in cul-
tivating an image of himself as a humane and fair person. After Beriya's appointment, prosecutor
Ulrikh himself wrote to the NKVD to protest Korolev's original sentence. Prompted by the lobby-
ing of Supreme Soviet members Grizodubova and Gromov, Beriya was convinced that Korolev
was a good example to display his "humanity." Thus, at a special meeting of the Plenum of the
High Court on June 13, 1939, the NKVD agreed to Ulrikh’s protest and signed an order changing
Korolev's official charge from a "member of an anti-Soviet counter-revolutionary organization” to
the less serious "saboteur of military technology” and requested a new trial.*
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Unfortunately for Koroley, it was too late. Less than two weeks prior to the new order, on
June |, he had already started his journey to the Kolyma camp.* He traveled by rail in an over-
crowded cattle car across the Ural and Baykal mountain ranges before being transported in the
hold of a ship along with hundreds of other prisoners across the Sea of Okhotsk. Korolev arrived
at Kolyma in August 1939. Given the conditions at the camp, it would have been surprising if
he ever believed he would leave it alive. He worked as an Earth digger in a gold mine off the
Kolyma River for the ensuing months. It was well known even at the time that of all labor camps
of the GULag system, Kolyma was the most brutal and cruel.* During operations throughout
World War I, the camp claimed the lives of between 2 and 3 million people. Most of the deaths
were from overwork, famine, cruelty from the guards, and the harsh Arctic climate. In the first
months, Korolev was so brutally treated that he was left with a huge scar on his head and lost
half his teeth from scurvy. He also had the misfortune of arriving at Kolyma during one of the
worst winters in its entire history of operations. Despite the inhuman conditions at Kolyma,
Korolev continued to make efforts to deny his guilt. In a letter dated October 15, he wrote to the
Soviet Union’s chief procurator demanding his immediate return to Moscow.” Addressed to
Andrey Yu. Vyshinskiy, the powerful lawyer and diplomat who was personally responsible for
sending thousands to their deaths, Korolev wrote, "I have been foully slandered by the institute
director, Kleymenov, his deputy, Langemak, and engineer Glushko."”” He was apparently
unaware that Kleymenov and Langemak had been executed.*®

Glushko meanwhile had been sentenced in absentia to eight years in prison on August 15,
1939, during a special session of the NKVD. They sent him to a prison for scientists and engi-
neers in Tushino near Moscow, part of a larger network of prisons that specifically held the sci-
entific intelligentsia of the country.” The inmates referred to such prisons as sharashka, a word
deriving from the Russian slang expression meaning a "sinister enterprise based on bluff or
deceit."* Of the other major individuals at NII-3, both Tikhonravov and Pobedonostsev, for rea-
sons unclear, escaped hardship, and they remained behind to work at a revamped Nii-3. In
November 1937, the institute had been transferred to the Commissariat for Ammunitions, the
"ministry” responsible for the production of a variety of artillery weapons systems.® This
change also presaged a major thematic restructuring in the direction of work at NII-3 as
Kostikov was appointed director of the institute in late 1939. Most of the post-purge efforts at
NII-3 were focused on the development of launch equipment and solid-fuel missiles for use by
the artillery forces. Some work on earlier projects, such as Korolev's 212 missile and the
RP-318 rocket-plane, was allowed to continue, but it is clear that there was a significant turn
in research at the institute—one that effectively stilted many years of fruitful work.
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Beriya’s change-of-heart in 1939 prompted officials to search out Korolev in the camps. After
what must certainly have been the most torturous period of his life, in December 1939, the
starved Korolev was located at Kolyma and put on a train back to Moscow. Of the 600 individ-
uals who had been at the camp when Korolev had arrived, only 200 remained alive when he left.
In Khabarovsk in the Soviet far east, he received medical attention for the first time and eventu-
ally ended up in Moscow on March 2, 1940, incarcerated in cell number 66 at the notorious
Butyrskiy Prison, one of the more physically and psychologically degrading facilities of the
GULag system.® Soon after, the NKVD, under Beriya's watchful eye, undertook an investigation
into Korolev's case, which concluded on May 28, 1940. The secret police handed down its sen-
tence more than a month later on July 10, effectively sealing Korolev's fate for several years: the
official sentence stated the Korolev would be "deprived of his freedoms” for the next eight
years.® Although the verdict saved him from another trip to the death camps, it was another
cruel blow for Korolev. Once again, he wrote several letters to Stalin, Beriya, and the chief procu-
rator in the following months.* It was clear that he was not willing to give up on his plight.

While his lobbying efforts may not have had an effect on his imprisonment, an unrelated
event at the time would eventually save Korolev from the trials of the Butyrskiy Prison. Famous
Soviet aircraft designer Andrey N. Tupolev had also been incarcerated during the purges in
October 1937. He had been sent off first to Moscow’s dreaded Lubyanka Prison and then soon
to the slightly "better" Butyrskiy facility also in Moscow.® Perhaps because of the impending
war effort, Stalin apparently took a personal interest in those who had worked or studied under
Tupolev. Stalin ordered Tupolev to prepare a list of individuals who could be useful for work in
support of the aeronautical industries. One of those on the list of twenty-five was Korolev, who
had studied under Tupolev as a young college student.® Thus in September 1940, Korolev was
transferred from Butyrskiy to a newly formed aviation design bureau located in Stakhanov vil-
lage near Moscow under Tupolev's nominal command. The facility remained under the direct
control of the 4th Special Department (for new technology) of the NKVD.” Officially desig-
nated the Central Design Bureau No. 29 (TsKB-29), the plant was another of the sharashka
system, with all the engineers serving as prisoners of the Soviet state. The inmates were housed
in a special prison with barracks and were guarded at all times. One of those who was also
incarcerated at TsKB-29 recalled his own arrival at the sharashka:

We were taken to the dining room . . . heads turned to our direction, sudden exclama-
tions, people ran to us. There were so many well-known, friendly faces. At the tables we
can see A. N. Tupolev, V. M. Petliakov, V. M. Myasishchev, I. G. Neman, S. P. Korolev,
A. I. Putilov, V. A. Chizheuvskiy, A. M. Cheremukhin, D. S. Makarov, N. I. Vazenkov—
the elite, the cream of Russian aircraft technology. . . . It was impossible to conceive that
they had all been arrested, and they were all prisoners—this meant a catastrophe for
Soviet aviation!*
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Prisoners of War

The beginning of World War Il was an unexpected blow for the Soviet Union. The German
invaders advanced rapidly over Soviet territory toward the major cities of the nation. While the
Great Purges had been a tragic setback for Soviet rocketry, the war provided an unexpected set-
ting for the organization of sporadic and disparate rocketry efforts that trained and gave expe-
rience to a new generation of engineers weaned on wartime conditions. In the initial period of
the war, none of the efforts were directed toward anything more than modest solid-fuel rock-
ets for use on either aircraft or as short-range artillery weapons.

For Korolev, the work at TsKB-29 was a far cry from his earlier goals. The primary thematic
work of the group was the quick fruition of project 103 to build a military bomber designated the
Tu-2.” The bomber eventually went into operation in October 1942, and it was then that the
NKVD acted on Korolev's repeated requests to be transferred to work on rocket engines. In
November, Korolev was moved to a special design bureau working at Aviation Plant No. 16 in
Kazan.” This facility was also part of the NKVD prison system and effectively operated by the
secret police. It comprised several subordinate teams working on different problems. By coinci-
dence, one of these groups, Design Bureau No. 2, was headed by none other than Korolev's for-
mer NII-3 associate Glushko. The latter had spent the immediate prewar years in Tushino working
for ramjet specialist Boris S. Stechkin before being moved to Kazan in 1940. The primary goal at
the design bureau in Kazan was to develop auxiliary liquid-propellant rocket engines to assist in
the takeoff phases of a variety of propeller-driven aircraft. Korolev himself was appointed chief of
Group No. 5 in charge of reactive units in January 1943.” Thus, about five years after his arrest,
Korolev eventually found his way back into the design of liquid-propellant rocket engines, although
clearly it was not with the same goals in mind as RNII or GIRD had proposed years before.

While few personal details are available of Korolev's time at the Kolyma mines, his years
at the Tupolev prison and at Plant No. 16 in Kazan have been better documented. The first
impressions of those who saw Korolev after he first arrived to work for Tupolev were not
encouraging. Another prisoner recalled:

He [Korolev] looked terrible. He was emaciated and exhausted. Tupolev showed a lot of
care in his relationship with Korolev which we could not understand. Apparently, he
valued qualities of Korolev that we did not notice at the time. He was industrious,
responsible, and had an interest in creative solutions.”

The NKVD never really relinquished their hold on Korolev. Legend has it that their agents
told Korolev, upon arrival at the Tupolev sharashka, that "our country doesn't need your fire-
works. Or maybe you're making rockets for an attempt on the life on our leader?"” There are
reports that Korolev was "absolutely firm, never disguising his contempt for the regime.""
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Professor Georgiy A. Ozerov, a Soviet engineer who knew Korolev in the sharashka, described
him as "a cynic and a pessimist who took the gloomiest view of the future." One of Tupolev's
deputies also recalled later that Korolev's favorite phrase in prison was "we will all vanish with-
out a trace."” Apparently, he was very contemptuous of the regime and fully expected to be
shot. Others say that Korolev never doubted the "honesty and sense of justice” of Stalin.” This
is partly borne out by his letters addressed to Stalin from both Kolyma and the Butyrskiy Prison.
It seems that only after the denunciations by Khrushchev in 1956 did Korolev realize the mag-
nitude of Stalin’s ruthlessness during the purges. A fellow prisoner of Korolev's at the NKVD
prison, Esfir M. Rachevskaya, relayed one particularly touching anecdote. She recalled later how
one day the radio was playing Aram Khachaturyan's violin concerto:

| felt homesick. | wanted to be back home, in Moscow, with my family and friends. Tears
ran down my cheeks, and | looked round to see Korolev standing beside me with tears
in his eyes too. After looking at him, | began to cry most bitterly. He went back into the
office, and when | returned, he was sitting at his desk absorbed in his work.”

The Presidium of the Supreme Soviet, no doubt on orders from the NKVD, signed an offi-
cial order (protocol no. 18) on July 27, 1944, officially releasing both Glushko and Korolev from
confinement.” They were among a group of thirty-five engineers freed at the time, cited for
their "contribution in building aircraft jet boosters."” The effects of the decree went into effect
on August 10, but it is clear that given the wartime conditions and the continuing threatening
nature of the NKVD, little changed in either of their lives. In fact, both Korolev and Glushko
still officially remained convicts of the Soviet state because their original sentences were not
overturned. With their release, Glushko's group, Design Bureau No. 2 of Plant No. 16, was offi-
cially moved from under the jurisdiction of the NKVD to the aviation industry and renamed the
Special Design Bureau for Special Engines (OKB-SD).* Glushko was appointed the chief design-
er and Korolev his deputy. The irony of Korolev's position as Glushko's deputy was not lost on
either as their positions had been effectively reversed from the days of RNII in the 1930s.

Still focused more on aviation applications than pure rocketry, all of the work at this loca-
tion was dedicated to the use of liquid-propellant rocket engines, such as the RD-1KhZ, RD-2,
and RD-3, on Soviet fighter planes designed by Lavochkin, Sukhoy, and Yakovlev.®' In his new
state of "freedom” and as the deputy chief designer of OKB-SD, Korolev apparently made an
attempt to interest the leaders of the aviation industry in long-range missiles. On October 14,
1944, just over two months after his release, he submitted a report to First Deputy People’s
Commissar of Aviation Industry Petr V. Dementyev on the possibility of developing two long-
range missiles fueled by solid propellants. Both of these, the unguided ballistic D-1 and the
winged guided D-2, used elements of a prewar missile named the 217, which had been the
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focus of work at NII-3. The proposed ranges of the vehicles were, respectively, sixty and a half
kilometers and |15 kilometers.” The missiles had capabilities comparable to the German A-4
but were obviously derived from different antecedents. In a clear indication of Korolev’s long-
dormant dreams, he even proposed using the D-2 for "manned flight."

In submitting a later report on the D-1 and D-2 in December 1944, Korolev laid down a
specific timetable for the development of the two vehicles, emphasizing their military utility.
Korolev did not understate the required leap of technology and management required for such
a project, adding that: "The tasks we face are immense and the altitudes we want to reach are
such as our predecessors and teachers of the pioneer days . . . could only dream. . . ."® As the
war raced to a close in early 1945, Korolev was allowed to work on a second version of the
D-1/D-2 project draft, although much if not all the work at the OKB-SD remained focused on
rocket accelerators for airplanes. It seems that the leadership of the aviation industry had little
interest in involving itself in the development of ballistic missiles, an attitude that eventually
put the early postwar Soviet efforts in rocketry firmly in the hands of a resourceful group of
artillery people.

The work at OKB-SD may have given refuge to a beleaguered Korolev, but the most impor-
tant Soviet liquid-propellant rocketry research was carried out elsewhere, in a new institute
formed in 1944 by combining the efforts of two other aeronautical and rocketry organizations.
The first of these was Kostikov's NII-3, which during the early part of the war developed mis-
siles for the famous Katyusha system to which most Russian historians continue to refer in
almost mythical terms.® On July 15, 1942, the aviation industry took control of NII-3 at the
same time that Kostikov's rising star reached its zenith. Having gained innumerable honors in
his rise to power, Kostikov was suddenly arrested on March 15, 1944, on charges of deceiving
the Soviet government and Stalin personally in connection with a rocket plane project.* By this
time, aviation industry leaders had formulated a plan to merge NII-3, now renamed the State
Institute for Reactive Technology, with a second organization.

This second entity had been formed in Moscow in the mid-1930s as a small aircraft design
bureau under the leadership of Viktor F. Bolkhovitinov. After relocating in 1937 to Kazan, two
years later, the group settled down at Khimki as the Special Design Bureau of Plant No. 293. By
1944, the team, made up mostly of young talented engineers, had developed one of the first
Soviet rocket planes, the BI-1, and they were moving on to more advanced designs.* Among
this group were Aleksandr Ya. Bereznyak, Konstantin D. Bushuyeyv, Boris Ye. Chertok, Aleksey
M. Isayev, Mikhail V. Melnikov, Vasiliy P. Mishin, and Arvid V. Pallo—individuals who would
all eventually play critical roles in the emergence of the Soviet space program in the 1950s and
1960s. To consolidate scarce resources during the war, the aviation industry signed a merger
decision on May 29, 1944, which effectively united the old NII-3 and Bolkhovitinov’s team into
a new institute designated Scientific Research Institute No. | (NII-1).*” Maj. General Petr |.
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Fedorov, the former deputy director of a major research institute in the Soviet Air Force, was
appointed the first director of NII-I, with Bolkhovitinov as his deputy. Fedorov established at
least five sections in the new institute, three of which were exclusively dedicated to the devel-
opment of liquid-propellant rocket engines for use on military aircraft. Although the thematic
direction of the work at the new NII-| was little different from that of its component organiza-
tions, the unification served as a means to bring some order into the somewhat chaotic rock-
etry efforts during World War |I.

Raketa

The Soviet leadership in 1944 had no interest in creating a program for the development of
ballistic missiles in support of the war effort. Despite this lack of enthusiasm for indigenous
efforts, there was considerable interest in acquiring and studying concurrent German rocket
technology. Without a doubt, the most technologically sophisticated and advanced rocketry
program during the war existed in neither the United States nor the Soviet Union, but at
Peenemiinde in Germany under the administrative leadership of General Walter Dornberger.
With the young Wernher von Braun as the technical head of operations, Dornberger’s group of
highly talented individuals had, by the end of the war, developed one of the most feared
weapons of World War |, the A-4 ballistic missile. More commonly known as the V-2, or
"vengeance weapon," in German, the A-4 performed its first successful launch on October 3,
1942, after three failures in March, June, and August of the same year. With a maximum range
of about 300 kilometers and a capability to reach altitudes of close to ninety kilometers, the
A-4 was produced in the thousands by slave labor in the latter part of the war as almost a last-
gasp attempt by the Nazis to turn the inevitable course of the war. A second weapon, the
Fieseler Fi-103 "flying bomb," also known as the V-1, was part of this intense German cam-
paign to numb Great Britain into submission. Although casualties were relatively low compared
to aerial bombing, the specter of the two missiles produced an unimaginable sense of terror
among the mostly civilian victims.

In a letter dated July 13, 1944, British Prime Minister Winston Churchill personally
requested Stalin’s cooperation in locating and retrieving A-4 and Fi-103 production materials
that the Germans were leaving behind with their retreat.*® Churchill’s prime concern was that
British intelligence officers be allowed to inspect and examine any captured A-4 components
from the experimental missile station at Debica near Krakow in Poland, which, by july 1944,
was only about fifty kilometers from the Soviet frontlines. As they began their retreat in mid-
1944, the Germans had, however, done a fairly good job of destroying all possible remnants
of their research.

Stalin ordered the formation of a secret expeditionary group of Soviet specialists to investi-
gate the remains at Debica. People’s Commissar of Aviation Industry Aleksey |. Shakhurin tapped
the NII-1 organization to help set up an advance team. Under the watchful eye of the NKVD,
on August 5, Maj. General Fedorov led a small group of NII-1 engineers, including Korolev’s old
RNII associates Tikhonravov and Pobedonostseyv, to Debica.” Initially, the Soviet team collected
some interesting parts, such as an A-4 combustion chamber and parts of propellant tanks, before
allowing British teams to enter a week later to conduct their own investigations. Highly accurate
aerial maps prepared by the latter were instrumental in locating more fallen A-4 debris from test
firings that the Germans had conducted. Recovered parts from the missile were soon loaded into
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Li-2 transport aircraft and returned to Moscow under tight NKVD security. Upon return to
Moscow, with the exception of NII-1 Director Fedorov and Deputy Director Bolkhovitinov, almost
all the employees of NII-| were kept in the dark about the entire operation. Eventually, the NKVD
loosened some of their restrictions, and Bolkhovitinov was ordered to establish a very small
group of talented engineers to study the engineering aspects of the A-4. This section of A-4
researchers was given the top-secret designation Raketa, the Russian word for "missile,” and
included RNII veterans Tikhonravov and Pobedonostsev, Plant No. 293 alumni Bereznyak,
Bushuyev, Chertok, Isayev, and Mishin, and newcomers Nikolay A. Pilyugin and Leonid A.
Voskresenskiy.”

Possibly the youngest of the group was Vasiliy Pavlovich Mishin, a specialist in control sys-
tems who, twenty years later, would lead the Soviet program to land a cosmonaut on the
Moon. He was born on January 5, 1917, in the village of Byualino not far from Moscow. His
brother and sister died in childhood, and his family disintegrated soon after. The young Mishin
was raised by his grandfather because his father had been jailed for several years for not inform-
ing on a person who had told a joke about Stalin. After his father’s release, Mishin moved to
Moscow and qualified as one of the lucky entrants into the prestigious Moscow Aviation
Institute in 1935. He was 18 at the time and apparently considered a very bright student. There,
Mishin did his prediploma work under the aircraft designer Bolkhovitinov. Passionately in love
with flying, Mishin was also well known as one of the first pilots in the Soviet Union to mas-
ter a "self-starting” piloting technique without outside assistance. Later in 1940, he was called
up for work at Bolkhovitinov's Plant No. 293 and took part in the development of the one of
the world’s first rocket-powered airplanes, the BI-1, which flew successfully in 1942.°" Mishin
was one of many of Bolkhovitinov’s engineers transferred to NII-I in early 1944, and after the
A-4 fragments were recovered in August, he became one of the leading members of the group.
Equipped with a very assertive personality, he was instrumental in extracting important infor-
mation on the workings of the German missile from the few scraps that were recovered.
Because of his father’s "suspect” background, Mishin was apparently considered somewhat of
a state risk and was not allowed to travel anywhere without permission.

The primary goals of the 1944 recovery operations were to determine whether the possi-
bility existed of creating an analog of the A-4 weapon in Soviet industry. It seems that the eval-
uation team was actually organized on two different levels. While the Raketa group at NII-|
was kept busy with a technical investigation of the recovered remains, a second group was
tapped to advise Stalin and the Soviet leadership on the possible uses of such weapons—that
is, their utility in wartime conditions. This process was the catalyst for introducing a second
group of individuals, the artillery officers, who would play a very significant role in the future
development and operation of the Soviet space program.

In the late summer of 1944, the Chief of Staff of the Third Army’'s Katyusha Rocket
Launcher Unit Operations Group, Major Georgiy A. Tyulin, was recalled from his duties for a
top secret assignment.” A thirty-year-old officer serving in the Chief Artillery Directorate, Tyulin
had studied at the aerodynamics laboratory at Moscow State University in the late 1930s and,
since 1941, had been one of the leading experts in handling rocket operations. His reassign-
ment led him to a top secret scientific and technical division headed by a Lt. Colonel Anatoliy
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|. Semenov, under whose leadership he was to study captured German Fi-103 and A-4 missiles.
The entire effort was coordinated by the Communist Party through the auspices of Maj. General
Lev M. Gaydukov, a member of the Military Council of the Mortar Guards Unit and simultane-
ously chief of the Party Central Committee’s department for artillery affairs.”

It is not clear whether the NII-|1 Raketa group had any significant personal interaction with
artillery officers Tyulin or Semenov, but clearly their individual findings were coordinated.
According to Tyulin, he was to "thoroughly study models of German field rocket artillery, large
quantities of which were available at the captured ammunition depots, and to prepare propos-
als on developing future rocket systems."* In studying the Fi-103 cruise missile, Tyulin was evi-
dently not impressed with its wartime capabilities and concluded that it would not be
worthwhile to engage in immediately developing a replica of the vehicle. His reasoning may
have stemmed from its slow speed and vulnerability to anti-aircraft defenses. On the other
hand, it seems Tyulin had been far more impressed with the A-4. On developing some vision
of future military strategy, Tyulin's assessments may have been limited by the minuscule knowl-
edge about the A-4 available to the Soviets at the time. At one early meeting with his superior,
he was asked what his group had learned about the missile; Tyulin recalled saying that "we
know practically nothing about the [A-4] missile except that it flies."* By late 1944, Semenov
and Tyulin prepared a recommendation for Maj. General Gaydukov that called for heightened
efforts to capture as much A-4 materials as possible; they strongly emphasized the importance
of such weapons for the artillery sector in wartime conditions.

In the NII-I Raketa group, work on reconstituting the A-4 progressed slowly at first but
began to pick up pace by the end of 1944. Engineer Isayev later recalled that:

In the summer of 1944 a pile of bent steel, broken glass, electrical cable, and battered
housing, filled with electronic devices, was brought into the conference room of our
institute. . . . For the next two months the conference room became a laboratory where
designers reconstructed the Hitlerite "wonder weapon” from broken pieces of sheet
metal, aluminum, and electron tubes. . . .*°

Mishin added: "We quickly traced out from the pieces the layout of the rockets and the
pneumatic systems, and calculated trajectories; our mathematician, Yuriy Konovalov, was out-
standing in this task."®” What the Soviets extrapolated from the recovered debris stunned the
members of the Raketa group. The capabilities of the A-4 were far in advance of any missile
produced or even planned by the Soviets during the war. Swallowing their collective pride, in
two months, Raketa head Bolkhovitinov was able to produce a lengthy report on their findings
and submitted it officially to his bosses, Commissar of the Aviation Industry Shakhurin and his
First Deputy Dementyev.” Bolkhovitinov's recommendations were clear: efforts should be made
to reconstitute and recreate the German A-4 missile, while at the same time creating a mod-
ernized version for the military. Unfortunately for those at NII-I and the aviation industry in
general, neither Shakhurin nor Dementyev were particularly interested in putting resources into
developing missiles. Both apparently were perfectly happy to let the People’s Commissariat of
Ammunitions do that job, given that the latter sector had manufactured the literally thousands
of solid-fuel Katyushas that the Soviets had used to terrorize the Nazis. Shakhurin did not make
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the decision blindly. He apparently called together a meeting of the most prominent Soviet avi-
ation designers, such as Tupolev, Yakovlev, Mikoyan, and Lavochkin, to hear their recommen-
dations on the issue. Not surprisingly, none believed that rockets had any utility as military
weapons in the near future; fighters and bombers would do fine for now.” Shakhurin dissolved
the Raketa team in November and put them back into their earlier work. This decision was
apparently taken very hard by Bolkhovitinov's team, and he, "at his own risk," instructed
Mishin to continue calculations on the A-4 missile based on the analysis of recovered parts.'®

There was a short resurgence of interest in early 1945, when information was received at
the institute that additional pieces had been located at Debica. To investigate, a second team,
this one headed by NII-1 Director Maj. General Fedorov, left Moscow on February 7, 1945.
Unfortunately, over Kiev, the aircraft lost control and crashed, killing all twelve crew members
and passengers on board. Mishin was supposed to be on the flight, but at the last minute Soviet
security officials did not allow him to board the aircraft, replacing him with engineer Aleksey
A. Borovkov. The secret police believed that he would be a security risk because his father had
an unfavorable prison record."'

Shakhurin’s rejection of the possible uses of the A-4 missile in late 1944 eventually had sig-
nificant repercussions for the institutional backdrop of the Soviet space program. Twenty years
in the future, the Soviet Air Force would pay the price for Shakhurin and Dementyev’s decision
to stay out of missiles. While not interested in the A-4, Shakhurin was, however, much more
attracted to the capabilities of the Fi-103 cruise missile. Perhaps because of its physical similar-
ity to aircraft, Shakhurin and Dementyev believed that this weapon held greater promise. This
interest in the cruise missile helped start the third wartime rocketry effort, other than Glushko'’s
OKB-SD and Bolkhovitinov's NII-I—one to reproduce the German Fi-103. The job went to a
brilliant thirty-year-old mathematician named Vladimir Nikolayevich Chelomey, whose later role
as one of the powerhouses of the Soviet space program would be the stuff of legends.

Born on June 30, 1914, in the small Ukrainian town of Sedlets, Chelomey graduated from
the Kiev Aviation Institute in 1937—the same institute at which Korolev had studied in the
mid-1920s. He was an exceptionally gifted student. As an undergraduate, Chelomey published
his first textbook on vector analysis, and in 1938 alone, he published fourteen articles on math-
ematics in the official journal of the Kiev Aviation Institute. In 1939, he defended his master’s
dissertation at the Institute of Mathematics at Kiev. Based on his remarkable intellectual gifts,
Chelomey was selected as one of fifty of the most promising students in the Soviet Union and
entered a special postgraduate program soon after. By 1941, he was a sector chief at the P. |.
Baranov Central Institute of Aviation Engine Building and began some fairly important work on
the development of pulse-jet engines—research that in many ways paralleled that of the
Germans on the Fi-103 missile. Unaware of the German work, Chelomey had proposed the
development of a pulse-jet cruise missile in 1943, but his idea had been rejected at the time.
Later in 1944, Stalin had called in Shakhurin and Air Force Commander-in-Chief Marshal
Aleksandr A. Novikov and ordered them to start a crash program to develop an analog of the
German missile. On the night of June 13, 1944, at a meeting of the State Committee for War
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attended by Shakhurin and Novikov, Stalin signed an order for Chelomey to proceed with work
on creating a long-range winged missile using a pulse-jet engine.'” Chelomey received all the
facilities he needed; on October 19, he was officially appointed chief designer at Plant No. 51
of a design bureau that had been headed by the recently killed famous aviation designer Nikolay
N. Polikarpov.'*

It seems Chelomey that had enacted a very accelerated program and went through ten dif-
ferent design configurations before settling on a missile that was quite similar to the German
Fi-103. Designated the 10X, Chelomey directed sixty-three launches of the missile between
March and August 1945." Air-launched from the Pe-8 bomber, the tests produced modest
results, and there was little hope that the missile could be used actively in battle during the
waning days of the war. In March 1945, Chelomey was summoned to the presence of Stalin
and Beriya to discuss the future of the missile. In a moment of tension, Beriya bluntly asked
Chelomey whether he had appropriated the design of the 10X from the German Fi-103.
Chelomey replied, "I obviously could not have borrowed their ideas. Whether the Germans
[stole] my ideas is a question for you, Lavrentiy Pavlovich."'” It was a typically fearless response
from Chelomey, and such ambition and assertiveness would eventually posit him as one of the
major players in the early Soviet space program. As for the 10X missile, in the end it did not
produce very encouraging results, although Chelomey continued to pursue the work by upgrad-
ing the performance characteristics of the rocket. Meanwhile, by late 1945, the Soviets had cap-
tured the remains of the German Fi-103, and the Fi-103’s clear superiority to the 10X may have
prompted Chelomey to rethink his future plans.'*

Chelomey’s work at OKB-51 was the third major Soviet rocketry effort during the war. It
seems that all three groups—NII-1, OKB-SD, and OKB-51—worked fairly independently of
each other, despite the fact that from 1944, all were employed by the same "ministry," the
People’s Commissariat of Aviation Industry. Clearly none of the design bureaus conducted any
major work on long-range ballistic missiles, the necessary prerequisite to the early space pro-
gram. It would, in fact, take firsthand experience with the remains of the German rocketry pro-
gram in the immediate postwar years to finally integrate and produce the first dedicated ballistic
missile program in the Soviet Union. By 1945, however, each of the major players in that pro-
gram had served their apprenticeship. For Korolev, and the rest of the aeronautical engineers in
particular, despite severe obstacles and setbacks such as the Purges and the war itself, a solid
training ground in the 1930s and 1940s had produced a number of bright and sharp individu-
als—all equipped to handle postwar challenges. If the rocket societies of the 1930s can be
called the schools of apprenticeship for Korolev, Glushko, Tikhonravov and others, then the
years 1945 and 1946 were to be their baptism from isolated technicians into pragmatic scien-
tists, who would eventually have the industrial might of the nation behind them.

102. N. N. Bogolyubov, et al., eds., V. N. Chelomey: izbrannyye trudy (Moscow: Mashinostroyeniye, 1989),
pp. 6-7, 10.

103. Rostislav Angelskiy, "Like the German V' There Was the Russian ‘Tenth X" (English title), Aviatsiya-
kosmonavtika 19 (August 1996): 27-40. Note that another source suggests that the date of his appointment was
September 17, 1994. See Golovanov, Korolev, p. 727. The official order to produce an Fi-103-type analog was signed
by Shakhurin on January 18, 1945.

104. Angelskiy, "Like the German V'"; Steven Zaloga, Target America: The Soviet Union and the Strategic
Arms Race, 1945-1964 (Novato, CA: Presidio, 1993), p. |13. Other sources suggest that the tests began in
December 1944. See Bogolyuboyv, et al., eds., V. N. Chelomey, p. 10

105. Nina Chugunova, "V. N. Chelomey. Highlights of His Biography" (English title), Ogonek no. 4-5
(January 1993): 24-29; Valeriy Rodikov, "Im vremya dast tainstvennuyu znatnost . . .," in Shcherbakov, ed., Zagadki
zvezdnykh ostrovov, pp. 5-7.

106. One of the major limitations of the 10X was the inaccuracy of its guidance system, and it was this par-
ticular factor that seems to have precluded full production of the missile for the Soviet Air Force. See Zaloga, Target
America, p. | 13.

CHALLENGE TO APOLLO



CHAPTER TwoO

FIRST STEPS

At the end of World War Il in May 1945, the Soviet Union was in almost total ruins. No
other nation in the world was as devastated and crippled by the war. Approximately 27 million
Soviet people lay dead by the end of 1945." In addition, with as many as 1,700 of the nation’s
cities destroyed, the industrial infrastructure was stretched to the limit. Half the housing in the
country that had existed at the beginning of the war was no longer standing, and the produc-
tivity of the agricultural sector was close to famine proportions. To add hardship to the lives
of ordinary Soviet citizens, the internal repression that had reached its peak in the late 1930s
did not disappear after the end of the war. The millions who expected the end of hostilities
with Germany to presage an era of societal order were to be very disappointed. In the imme-
diate postwar years, the combined cruelty of Stalin and Beriya reached inhuman proportions,
as wave after wave of Soviet citizens continued to disappear into the depths of the GULag
system.

Given these distressing conditions, one would expect that an interest in such an esoteric
idea as rocketry would have receded from the minds of engineers. In most Soviet accounts of
postwar rocketry, however, descriptions abound in a peculiar sense of patriotism and sense of
purpose that are difficult to explain. Filtering out what is obvious propagandistic prose, there
is a clear subtext of "the mission," not among the bureaucrats and Communist Party officials,
but among the young engineers themselves, most, if not all, of whom had already passed
through immense hardships at the hands of both Hitler and Stalin. Some of this feeling is clear-
ly attributable to the nature of the relentless aggression of the Nazis against Soviet citizens and
the obvious wish to preclude such attacks on the Soviet Union ever again. But this patriotism,
if it can be termed such, was also steeped in contradiction for the military scientist in the
postwar Soviet Union. While one was actively pursuing science in the name of defending one’s
native land from attack, one was also implicitly maintaining the status quo of societal oppres-
sion that kept the country’s paranoid leaders safe in their offices in the Kremlin. And com-
pounding all else was fear. As there is a subtext of patriotism in descriptions of postwar
rocketry, there is also a sense of almost mortal fear of the activities of Stalin and Beriya. It was
this combined fear of the country’s leaders and love of the country itself that provided the con-
text within which the young aeronautical engineers of the 1930s and 1940s began slowly to
regroup and start anew in 1945.

I.  The post-glasnost official count was set at 27 million dead. although there is reason to believe that the
actual count was as high as 34 million. See Fyodor Setin, “How Many Did We Lose in the War?,” New Times no. 7
(1990): 46-47; Steven Zaloga, Target America: The Soviet Union and the Strategic Arms Race: 1945-1964 (Novato,
CA: Presidio, 1993), pp. 30, 280.
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In Germany

As the war in Europe ended in the late spring of 1945, all of the major allied powers began
quickly to investigate and exploit the advances in German military technology. Even before the
conclusive end of hostilities, the major rocketry centers of Peenemiinde and Nordhausen had
become prime targets for intelligence services. In the case of the Soviet Union, Stalin may have
played a role in diverting troops first toward Peenemiinde rather than Berlin in the last few
months of the war. Precisely five days after Adolf Hitler’s suicide in Berlin, on May 5, 1945, an
infantry unit led by a Major Anatoliy Vavilov from the Second Belorussian Front took control of
Peenemiinde. The place was evidently deserted, and Vavilov faced little or no resistance.” Later,
when Soviet forces occupied the A-4 plant at Nordhausen, the soldiers found the remains of
thousands of concentration camp prisoners who had been forced to manufacture A-4s during
the last days of the war.’

For Soviet officials who had been expecting a treasure trove of important information on the
German rocketry program, the situation was indeed disappointing. As the Soviets would later
learn, almost all the major German engineers working on the A-4 program had willingly surren-
dered to American military forces. In particular, Wernher von Braun, perhaps the most talented
and powerful engineer among the Germans, had begun making plans for such a move well
before the end of the war. As early as January 1945, von Braun and others had commenced
preparations to relocate to a region that had a high probability of being occupied by U.S. forces.
By early May, they were securely in the hands of the U.S. Army. They did not come empty hand-
ed. Apart from the 525 odd individuals who constituted the elite of the rocketry team, they also
carried documentation on rockets spanning thirteen years. Earlier in April, U.S. forces had also
stumbled into the giant A-4 plant at Nordhausen. Alongside the stacked bodies of hundreds of
murdered camp slaves were scores of missiles in various stages of assembly. Within days, parts
for at least 100 A-4 missiles were packed and shipped back into the U.S. zone before the arrival
of Soviet forces.” A major portion of what could not be taken back in the given time was sim-
ply destroyed. Soviet leaders who had expectantly awaited capture of this most precious war
booty were in some cases stunned by the efficiency and swiftness with which these weapons
were taken from under their noses. Stalin was reportedly quoted as saying:

This is absolutely intolerable. We defeated the Nazi armies; we occupied Berlin and
Peenemtinde; but the Americans got the rocket engineers. What could be more revolting
and more inexcusable? How and why was this allowed to happen?

The Soviet effort to capture both German missile technology and expertise in the last days
of the war seems to have been rather disorganized. There was clearly interest from a variety of

2. Walter A. McDougall , . . . the Heavens and the Earth: A Political History of the Space Age (New York:
Basic Books, Inc., 1985), pp. 42-43; Frederick |. Ordway Il and Mitchell R. Sharpe, The Rocket Team (New York:
Thomas Y. Crowell, 1979), p. 261. The actual events leading to the capture of Peenemiinde by the Soviet Army still
remain somewhat unclear. Authoritative sources state that the site first came under Soviet control as early as March
9 or 10, 1945. See Ordway and Sharpe’s text on page || (for March 9) and B. Ye. Chertok, Rakety i lyudi (Moscow:
Mashinostroyeniye, 1994), p. 98 (for March 10). However, it is clear that when Vavilov's unit first entered
Peenemiinde on May 5, there were still SS troopers at the site who had been awaiting the arrival of Soviet soldiers.

3. The Mittelwerk plant for the A-4 missiles was actually closer to the town of Niedersachswerfen rather
than Nordhausen, although Soviet teams used the latter name more commonly than the former.

4. Ordway and Sharpe, The Rocket Team, pp. 254-55.

5. McDougall, . . . the Heavens and the Earth, pp. 44-45.

6. Dr. G. A. Tokaty, "Soviet Space Technology," Spaceflight 5 (March 1963): 58-64. This quote is also
excerpted in McDougall, . . . the Heavens and the Earth, p. 44, but referenced to a different source.
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sectors in the A-4 and the Fi-103, but at least in the first few months of Soviet operations in
occupied German territory, these activities were not well coordinated or clearly defined. The
Soviet Air Force had much incentive to gather information on these missiles, and the
Commissariat of the Aviation Industry tapped its subordinate NII-1 as a source for engineering
knowledge to support initial Air Force missions into newly captured territory. This was an obvi-
ous choice because many of the NII-1 engineers who had worked in the defunct Raketa group
in 1944 had a rudimentary knowledge of some of the A-4's systems. Soviet artillery, primarily
represented by the Mortar Guards Unit and the Chief Artillery Directorate, also had more than
a cursory interest in German rocketry, and it seems that there was some degree of overlapping
duties if not outright conflict between the needs of the Air Force and the needs of the Red Army
Artillery in this matter.

Artillery officers viewed these advanced liquid-propellant missiles as merely extensions of
the small Katyusha rockets that had been used so successfully during the war, and thus they
were reluctant to share jurisdiction over missiles. In addition, the recommendations of the com-
mission under Semenov and Tyulin in late 1944 clearly played a major role in the artillery
branch’s interest in these weapons. While the artillery and aviation sectors originally had
autonomous and perhaps conflicting goals and duties, at the lower levels, there seems to have
been a significant amount of interdependence. Most of the artillery officers had little or no
expertise in missile technology and relied heavily on the interpretations of the young aviation
engineers from NII-1. Furthermore, the latter group realized early on that their own bosses
would not be very supportive of expending time and money to study German missiles. The
engineers from NII-1 thus developed important relationships with powerful artillery officers
who not only were far more favorable to the exploitation of German rocket technology, but who
also saw missile weapons in general as potent tools of war.

One of the first teams to enter Germany to investigate German missiles was established in
early May under the leadership of Maj. General Andrey |. Sokolov, who at the time was the
deputy chief of the Mortar Guards Unit. He tapped Lt. Colonel Georgiy A. Tyulin to be part of
the initial teams into Germany, presumably because Tyulin was familiar with both the Fi-103
and A-4 missiles. On May 24, the first group flew from Moscow to Berlin to begin the organi-
zation of an inspection team. Artillery officers on board included Lt. Colonel Anatoliy I.
Semenov and Colonel Aleksandr G. Mrykin, both from the Chief Artillery Directorate, who were
there to make assessments on production and procurement.” The group was rounded out by
several aeronautical engineers who had been asked to assist the artillery officers on technical
issues during their field operations in Germany. The latter group included a number of NII-|
employees, including Aleksey M. Isayev, the leading rocket engine specialist at NII-1, and Arvid
V. Pallo, a pre-Purge associate of Korolev’s from NII-3.2

Flying first into Berlin, Sokolov and Tyulin's team slowly made their way to Peenemiinde
by the end of May. The scene that awaited them at the famous rocketry center was not encour-
aging. Not only was the place almost completely deserted by Germans, but there was almost
nothing left behind to claim for the Soviet side. What still remained had been destroyed by the
fleeing Germans or the Americans prior to the Soviet Army’s capture of the launch site.” For

7. Lt. Gen. (Ret.) G. Tyulin, "The ‘Seven’: Years, Accomplishments, People" (English title), Krasnaya zvez-
da, April |, 1989, pp. 3-4; Yu. A. Mozzhorin, et al.. eds., Dorogi v kosmos: | (Moscow: MAI, 1992), p. 156; Carl-
Fredrik Geust, Under the Red Star (Shrewsbury, UK: Airlife, 1993), p. I15. In this last source, the author suggests
that the May 24 team was led by Lt. General Gaydukov, the Communist Party’s point man on artillery affairs, but it
seems that Gaydukov arrived in Germany much later.

8.  Chertok, Rakety i lyudi, p. 67; Yu. A. Mozzhorin, et al., eds., Dorogi v kosmos: Il (Moscow: MAI, 1992),
pp. 42-43. Others along with Isayev and Pallo included Rayetskiy, Raykov, and Berglyezov.

9.  G. A. Tokaty, "Foundations of Soviet Cosmonautics,” Spaceflight 10 (October 1968): 335-46.
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several days, Sokolov's team literally scoured through piles of garbage attempting to make some
sense of what might have existed at Peenemiinde. According to Tyulin:

The test beds, the laboratory buildings, the shops of the experimental plant and the
launching equipment of the [A-4] were depressing to look at. The bombing of Hitler's
missile citadel . . . had attained its goal. The full-scale production plants in the vicinity
of Nordhausen created the same impression.'

Equally disappointing for the Soviets was the fact that of all the Germans captured at the site,
none were key officials in the development of either the Fi-103, the A-4, or any of the other many
tactical missiles created during the war. As the inspection team members interrogated the remain-
ing Germans through May and June, it was increasingly clear that not one was an expert in any
field, although many did have extensive technical experience in manufacturing shops and plants.

On June |, another group of Soviet engineers and officers, the latter from the Air Force,
arrived at Peenemiinde. Among this team was Boris Ye. Chertok, a thirty-three-year-old guid-
ance systems engineer who had worked in the Raketa group at NII-1 in 1944." At Peenemiinde,

A rare photo showing artillery Colonel Georgiy Tyulin (left) and Sergey Korolev in Germany in 1946 during the
A-4 missile recovery operations. Tyulin would rise swiftly in later years, becoming one of the most important
managers of the Soviet space program in the 1960s. (files of Peter Gorin)

10.  Tyulin, "The ‘Seven'."

I1.  Chertok, Rakety i lyudi, p. 66. Chertok had actually arrived earlier in Germany. He had been on one of
the first inspection teams to arrive in late April as part of an Air Force group interested in German radar and preci-
sion instrument research.
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Chertok took a leading role in making impartial assessments of leftover German remains. The
preliminary impressions resulting from the combined inspection of the artillery and Air Force
groups at Peenemiinde in May and June had repercussions not only on the perceived level of
German missile technology, but they also reflected poorly on the accomplishments of the
Soviets themselves. By the end of the war, the most powerful operational Soviet rocket engine
had a thrust of one and a half tons. The A-4, meanwhile, had used an engine with a thrust of
twenty-seven tons—a staggering gap, especially when one considers the roughly comparable
activities of the rocketry groups in the 1930s in both Germany and the Soviet Union. The
Soviets did not have a single program for the development of a long-range ballistic missile.
Tyulin had no doubt as to the reasons for the lag:

In Germany we realized that if there were no arrests, we would have reached a very
high technical level as early as the late thirties. As a result of repressions in the army
and the scientific community, the development of our rocketry had stopped at powder
rockets, and only when our leaders learned about the "V" rockets, Stalin took an inter-
est in rocketry."

Despite the apparent weaknesses in Soviet expertise, officials were quick to emphasize that
there was also reason to feel somewhat positive. Following the initial survey of German tech-
nology, a member of the Air Force evaluation team recalled that:

... 50 far as theories and projects were concerned, the Soviet rocket scientists and engi-
neers appeared to be, basically, as advanced, as inventive and as clever as their
German counterparts; but in putting these theories into practical technology we turned
out to be miles behind the Germans."

Among the more curious finds at Peenemiinde was a German edition of a book by
Tsiolkovskiy on rocketry and spaceflight. To the surprise of the Soviets, almost every page of
the monograph was embellished by von Braun's comments and notes. Elsewhere in the
archives of the Nazi Air Ministry, the Soviets were even more surprised to find detailed draw-
ings of a missile designed by Tikhonravov during the late 1930s at NII-3, during a time when
all such work was classified.'* There was no apparent explanation of how the information made
its way into German hands.

Chertok and the others arrived at the Mittelwerk plant in Nordhausen on July 14 and imme-
diately began to create some sense of order out of the chaotic state at the factory. The visiting
Soviets were without doubt much more impressed by the facilities at Mittelwerk than those at
Peenemiinde. The plant was built into the side of a mountain, with two three-and-a-half-
kilometer-length galleries, allowing entire trains to enter the facility. Here, the Soviet team dis-
covered several A-4s in various stages of assembly, and team members carefully documented
all available findings for later analysis and study. German technicians who had remained behind
at Mittelwerk shocked the Soviet occupiers by stating that production levels at the facility had
remained at peak levels until almost the end of May. Approximately thirty-five complete mis-
siles were apparently being turned out every day that month." Having collated the preliminary

12.  Mariya Pastukhova, "Brighter Than Any Legend" (English title), Ogonek 49 (December 1987): 18-23.

13. Tokaty, "Foundations of Soviet Cosmonautics."

14. Roald Z. Sagdeev, The Making of a Soviet Scientist: My Adventures in Nuclear Fusion and Space From
Stalin to Star Wars (New York: John Wiley & Sons, 1993), p. 5. fn. 2; Michael Stoiko, Soviet Rocketry: Past, Present
and Future (New York: Holt, Rinehart and Winston, 1970), p. 64.

IS.  Chertok, Rakety i lyudi, p. 108.
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information on the plant, the inspection group moved to Bleicherode on July 18 and set up
shop at the Villa Franka, which had served as von Braun’s home during the latter days of the
A-4 effort. By this point, the Soviet group had managed to gather together about 200 German
technicians who had worked on missiles during the war. There still seems to have been efforts,
both overt and covert, to capture some of the more important individuals in the A-4 program,
in particular von Braun. A German engineer related to U.S. authorities on August 15:

| had been for several days in [the] Russian occupied zone around Bleicherode to pick
up my baggage, which had been left there. At this occasion | spoke to an old collabo-
rator. . . . He told me that the Russians intended to develop a big rocket for a normal
range of 3,000 miles and that they are needing specialists with knowledge of the theo-
ry of flight mechanics and control equipment. He told me that the Russians set big prices
for getting over to Russian area Prof. V. Braun and Dr. Steinhoff."

None of these efforts met with success, although several members of the inspection commission
continued to travel to the U.S. occupation zone to make offers to middle-level engineers.

At Bleicherode, the engineers on the Soviet inspection team settled down with their infor-
mation and were given permission to establish a joint Soviet-German centralized coordination
center not only for the further collection of information, but also to attempt to reestablish pro-
duction of the A-4 at the Mittelwerk plant as soon as possible. The Soviet military administra-
tion in Germany named it the Institute Rabe, for "raketenbau und entwicklung," which was
German for rocket manufacture and development.'” Major Chertok was named the co-leader of
the institute along with a German engineer named Gunther Rozenplenter. NII-1 veteran |sayev
was appointed to handle all propulsion issues.

Upon the formation of the Institute Rabe, a veritable flow of Soviet aeronautical engineers
from NII-1 and elsewhere began to converge first in Berlin and then at Bleicherode. On July 25,
Yuriy A. Pobedonostsev, Korolev's old GIRD associate, arrived in Germany, quickly becoming
one of the leading engineers in the A-4 restoration operation.'® A major influx of technically
competent Soviet engineers occurred in early August. This group was sent to Germany under
extremely strict secrecy, far more than had been subjected to the earlier team in May. All the
individuals in the new group had been summoned the day prior to their departure to a Party
Central Committee department and were only told that they were to leave for Germany the next
day as members of a secret Special Technical Commission. None were told the goal of the mis-
sion, and all were given military ranks on the spot to preclude questions from the other Allies
on the role of civilians in the occupied zones. Flying aboard the Li-2 aircraft on August 9, 1945,
were Yevgeniy Ya. Boguslavskiy, Vasiliy P. Mishin, Nikolay A. Pilyugin, Viktor A. Rudnitskiy,
Mikhail S. Ryazanskiy, and less well-known engineers Bakurin, Floreyskiy, and Goryunov."” Both
Mishin and Pilyugin were well acquainted with the A-4’s basic elements, having worked on the
examination of parts recovered at NII-1 in 1944. Upon his arrival at Rabe, Pilyugin, an expert
on guidance systems, was appointed the first deputy chief of the institute. Further arrivals later
in August represented a variety of fields in rocketry, such as liquid-propulsion rocket engines,
guidance systems, control systems, gyroscopes, launch facilities, and flight testing. The tech-

6. Ordway and Sharpe, The Rocket Team, p. 290.

17.  Ibid., p. 320; Chertok, Rakety i lyudi, p. 116. Rabe itself was also the German word for "raven."

18.  Valeriy Zharkov, "Pobedonostsev’s Criteria” (English title), in V. Shcherbakov, ed., Zagadki zvezdnykh
ostrovou: kniga pyataya (Moscow: Molodaya Gvardiya, 1989). p. 94.

19. B. Konovalov, "From Germany—To Kapustin Yar" (English title), Izvestiya, April 6, 1991, p. 3. One
source says that Ryazanskiy had actually arrived in Germany before, in either late April or early May 1945. See
Mozzhorin, et al., eds., Dorogi v kosmos: I, p. 160.
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nical expertise of the Institute Rabe swelled as individuals such as Vladimir P. Barmin,
Aleksandr Ya. Bereznyak, Vasiliy S. Budnik, Semyon G. Chizhikov, Vasiliy I. Kharchev, Nikolay
M. Kurilo, Viktor |. Kuznetsov, Yevgeniy M. Tsetsior, and Leonid A. Voskresenskiy converged at
the former German rocketry centers in August 1945.%

While these engineers were essentially part of the technical aspect of the operations, the
artillery sector began to take control over many of the higher decision-making levels. Based on
information received in Moscow through the summer, in August, the commander of the Mortar
Guards Unit, Maj. General Nikolay N. Kuznetsov, established a central command for rocketry
operations in Berlin to serve as the nerve center of the Special Technical Commission (OTK in
its Russian abbreviation).” As the first head of OTK, Kuznetsov explained to all those involved
that the Institute Rabe and all subsidiary work on restoring A-4 operations would now be under
the command of the artillery sector, specifically the Chief Artillery Directorate. It was under-
stood by the members of OTK that the question of which "ministry” would take over missile
production was still being debated, a result of vacillation on the part of the aviation sector on
its role in ballistic missile development.

Kuznetsov's boss back in Moscow, Maj. General Lev M. Gaydukov, apparently was a vig-
orous advocate for moving the whole sector to the armaments industry, which had produced
the solid-propellant Katyushas during the war. Gaydukov himself visited Nordhausen in August
to make a personal assessment of the work of the 284-strong team in Germany. Gaydukov and
Kuznetsov appointed the young Lt. Colonel Tyulin as a deputy chief of OTK to be stationed at
Berlin to direct and coordinate field operations of all the aviation engineers. Former NII-|/Raketa
and GIRD member Pobedonostsev served as the top engineering coordinator of OTK. By this
time, the field of operations in Germany comprised: the Zentralwerke, an assembly plant locat-
ed at an old A-4 repair depot at Klein Bodungen; the Institute Rabe under Chertok and Pilyugin,
whose duties were focused on reconstructing the A-4 guidance systems; and the propulsion
test stands at Lehesten, where Pallo and Isayev were in the process of cataloguing information
on rocket engines.”

Perhaps one of the more successful phases of the early work in Germany was carried out at
Lehesten. Located close to Nordhausen in southern Thuringia, OTK engineers Isayev and Pallo
had essentially taken over control of the facility in the early summer of 1945 in the interest of
restoring "normal" levels of testing, which was understood to be more than thirty firings per day.
In July, Pallo became the chief of static testing at about the same time that the Soviets uncov-
ered one of the more significant treasures, a set of more than fifty brand new tested and certi-
fied combustion chambers in an underground depot at Lehesten.” In addition, the Soviets
discovered fifteen completely undamaged railway cars containing a plethora of equipment, some
of which were also cars used for transporting the A-4 missiles and propellant to various sites.

In their operations in Germany, the Soviets were assisted by German engineers and tech-
nicians at every site. While the Soviets early on conceded that the best and brightest from the
Peenemiinde team were in the hands of the Americans, they did not shirk from using the ser-
vices of those who remained as much as possible. In addition, every effort was made to "cap-
ture” more technically adept Germans. In the early fall of 1945, the Soviets started a dedicated
program, designated Operation Ost, to explore the possibility of adding more capable Germans
to the services of OTK. Led by Institute Rabe head Chertok, these efforts were partially

20. Chertok, Rakety i lyudi, pp. 121-22, 124. The assigned military ranks of some of these engineers were:
Barmin (Colonel), Chertok (Major), Isayev (Lt. Colonel), Kuznetsov (Colonel), Mishin (Lt. Colonel), Pallo (Major),
Pilyugin (Colonel), Pobedonostsev (Colonel), Ryazanskiy (Colonel), and Voskresenskiy (Lt. Colonel).

21.  Ibid., pp. 123-24; Mozzhorin, et al., eds., Dorogi v kosmos: Il, pp. 75-76.

22.  Mozzhorin, et al., eds., Dorogi v kosmos: I, p. 137.

23.  Chertok, Rakety i lyudi, pp. 155-56.
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successful. He coordinated several trips by the Burgomeister of Bleicherode, who crossed the
Werra River into U.S.-captured territory to make offers to Germans at Witzenhausen. One of
those who responded favorably was Helmut Grottrup, the former assistant to the director of the
Guidance, Control, and Telemetry Laboratory at Peenemiinde, who made at least two secret
trips into Soviet-controlled territory to discuss his future. In mid-September of 1945, Grottrup
and his family finally moved permanently to the Institute Rabe at Bleicherode, adding a very
significant asset to the capabilities of OTK.* Grottrup’s reasons for siding with the Soviets had
evidently less to do with political affiliations than his reluctance to leave Germany. Others who
eventually put their lot with the Soviets included aerodynamicist Dr. Werner Albring, design
engineer Josef Blass, guidance and control expert Dr. Johannes Hoch, gyroscope and theoreti-
cal mechanics specialist Dr. Kurt Magnus, propellants chemist Dr. Franz Mathes, propulsion
specialist Dr. Joachim Umpfenbach, and ballistics expert Dr. Waldemar Wolff.* While none of
them had played any major roles in the development of the A-4 or any of the other missiles
developed by the Peenemiinde team, their services were indispensable to the Soviets in mas-
tering construction, production, and testing operations.

OTK was augmented by two further and certainly more important additions in September
1945. Maj. General Gaydukov, the Communist Party’s representative for OTK and the head of
all A-4 recovery operations in Germany, was apparently very conscious of the need for quali-
fied engineers to be in Germany to participate in the work of the commission. He also hap-
pened to be aware of the rich history of rocketry in the Soviet Union, including the activities at
GIRD and NII-3 in the 1930s. In the late summer of 1945, Gaydukov prepared a list of aero-
nautical engineers who he believed would be great assets to the OTK effort in Germany but
who had all been incarcerated in the late 1930s as a result of the Great Purges.” It was a cal-
culated move on Gaydukov's part, but it worked. Two of the names on the list given to Stalin
himself were Sergey P. Korolev and Valentin P. Glushko.

Korolev had been working at OKB-SD since July 1944 in Khimki on a variety of rocket
engines to assist fighter planes in taking off. An effort to interest the aviation industry in long-
range missiles did not produce fruit.?” In late August, both Glushko and Korolev were finally dis-
charged from work at OKB-SD, the latter immediately returning to Moscow to see his wife
Kseniya and daughter Natalya, whom he had not seen since 1940. It was his first real taste of
freedom in more than seven years. The holiday with his family proved to be unusually short. In
early September, Korolev was summoned to the Commissariat of Armaments in Moscow and
informed of the work of scientists and engineers in Germany working on restoring A-4 pro-
duction; he was immediately assigned to join that effort.”® Summarily given the military rank of
Lt. Colonel, Korolev flew via Warsaw into Berlin on September 8 and was received by
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Lt. Colonel Tyulin. By this time, the latter, in addition to his duties as a deputy head of OTK,
was also the head of the new Institute Berlin, established to gather and analyze all available
documentation on German missiles in one place.” Glushko, given the rank of colonel, arrived
in Berlin at this time, although he did not fly in with Korolev.

The addition of both Korolev and Glushko to OTK added very significantly to the exper-
tise of the investigation team in Germany. They were undoubtedly two of the brightest and
most experienced engineers in the field of rocketry in the Soviet Union, and the majority of the
other members of the team were well acquainted with their work in the 1930s. In late
September, after a few weeks familiarizing himself with the nerve center of operations at the
Institute Berlin, Koroley was taken to the Institute Rabe in Bleicherode. Characteristically, he
did not waste much time, and within days, he began to take a leading part in the operations of
OTK. One of his first actions was to establish a special subgroup of the commission, desig-
nated Vystrel ("Shot"), specifically for studying and learning the preparations for launching the
A-4. He appointed two of the former NII-| veterans, Voskresenskiy and Rudnitskiy, as leading
members of the team to gather and sift through all available documentation. Glushko mean-
while was sent to Lehesten to oversee work on A-4 engines. Isayev and Pallo, both of whom
had been instrumental in laying a solid base for future work at the site, were ordered to return
back to Moscow, and all the work at the plant was taken over by Glushko and his deputy Vitaliy
L. Shabranskiy.*

The actual search for documentation turned out to be somewhat harder than anticipated.
For example, in the fall of 1945, rumor reached the Institute Berlin that a railway truck loaded
with missile drawings that were to have been sent to Austria by the fleeing Germans had been
captured by Czechoslovak insurgents near Prague. Mishin, being one of the most well
acquainted with the design of the A-4 rocket, immediately left for Prague to investigate the mat-
ter. In the Czech capital, he was able to locate an A-4 production coordination office, which
had directed the supply of parts from scores of companies in Austria, Hungary, Poland, and
Czechoslovakia during the war. Despite this obviously significant prize, he was still unable to
locate the mysterious train. After pleas to the British administration officials nearby fell on deaf
ears, he was able to use some "unorthodox measures" to finally locate and secure all the mis-
sile documentation. It seems that OTK engineer Bereznyak's sister Mariya, who had been
imprisoned in a concentration camp by the Germans, played a major but still unknown role in
the find.”

Korolev and Glushko both assumed relatively important roles in the work of OTK by late
1945, and there clearly seems to have been an implicit recognition in the abilities of both indi-
viduals by the leadership. Both were highly talented and professional engineers with formida-
ble theoretical and practical backgrounds in missile and aviation technology. In addition,
Korolev had a tremendous ability for administrative and managerial tasks. At least in the initial
stages of cooperation, he was very cooperative with all the German engineers, no doubt helped
by his fluency in the German language. Glushko, on the other hand, while probably a better
engineer, was less successful in dealing with either the Germans or his subordinates. He was a
perfectionist and insisted on being involved in every last detail of the work of his assistants. In
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addition, it seems that he had little appreciation or tolerance for any of the German work from
the Peenemiinde team.” It was perhaps the cumulative effect of their different approaches to
the work in Germany that eventually resulted in the effective reversal of their roles during the
war. It was increasingly clear by the end of 1945 that of all the engineers working for OTK,
Korolev was the one to watch.

During their time in Germany, on only one occasion did either Korolev or Glushko come
into contact with U.S. or British forces. In early October 1945, the three Western powers con-
ducted a series of preliminary firings of the A-4 from Cuxhaven on the North Sea shore. For the
third launching on October |5, Soviet representatives were invited to witness the launch. Five
officials were sent on behalf of the Soviet side, Lt. General Sokolov, who led the initial teams
into Peenemiinde, Lt. Colonel Tyulin, Pobedonostsev, Glushko, and Korolev. Despite much
"arm waving and shouting," Korolev was not allowed into the launch-viewing area by U.S. Maj.
General Alexander M. Cameron, chief of the Air Defense Division, Supreme Headquarters,
Allied Expeditionary Force. Korolev was escorted outside the compound and had to view the
launch from a much farther distance. Later that day, he was also prohibited from viewing the
assembly and checkout area despite angry complaints. Pobedonostsev, for his part, spoke
briefly with one of the German observers, a Lieutenant Hochmuth, casually telling him that he
was aware that the A-4 material from Mittelwerk was going to White Sands in New Mexico—
a piece of information that was supposed to be top secret at the time. Pobedonostsev also com-
plained of having "a hell of a time" at Nordhausen because the U.S. side had "cleaned the
place out." He offered the Allies a tour of Nordhausen if the U.S. side would reciprocate with
a similar offer to show White Sands to the Soviets. The U.S. Army refused the offer, although
it seems that the Allies would definitely have been in a position to gain much more, because
White Sands at the time was essentially barren.” The Soviet team returned from Cuxhaven to
their side of Germany with little concrete information. The time ahead was to be critical for lay-
ing the groundwork for their own launchings.

Research on the A-4 was only a part of the overall work of the engineers in Germany. A
significant portion of the occupation was focused toward capturing a myriad of other types of
military technology, such as fighters, bombers, and tanks. In the case of missiles, OTK had
groups working on acquiring knowledge on such surface-to-air German missiles as the
Schmetterling, Typhoon, and Wasserfall. Perhaps the most interesting of these areas of inves-
tigation was a theoretical study from August 1944 authored by Viennese engineers Dr. Eugen
Singer and Dr. Irene Bredt of the Ainbring firm Deutsche Luftfahrtforschung, titled " Uber Einen
Raketenantriebe Fernbomber” ("On a Rocket Propulsion Engine for Long-Range Bombers").
The Nazis had evidently published only 100 copies of the study. Sanger and Bredt foresaw the
use of a 100-ton single-stage piloted rocket-aircraft for dropping 300-kilogram bombs over
transcontinental ranges. The vehicle, also called the "antipodal bomber," was designed to be
launched from a sled, reaching a maximum velocity of six kilometers per second and a maxi-
mum altitude of more than 160 kilometers. Sdnger and Bredt theorized that following launch,
the spaceship would dip into the atmosphere at a shallow angle and skip once again back into
space—a process that would be repeated several times until, during one of the dips, the ship
would drop a bomb over the desired target.** The Luftwaffe had initially supported the project,
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encouraged by the assertion that the bomber would be capable of reaching New York City. Little
work on the bomber was carried out by the Germans, however, as the war ground to a halt.
During the exploratory work of Soviet engineers in Germany, Isayev had initially discovered the
document at Peenemiinde in May 1945. The capabilities of the antipodal bomber had appar-
ently startled the Soviets, and news had even reached Stalin’s ears. It seems that his interest
was serious enough for him to appoint a special group from the Air Force to investigate the
issue.”

The months of indecision on the part of the aviation sector 0.1 the issue of developing
long-range ballistic missiles finally came to a resolution. In November 1945, a representative
from the Central Committee of the Communist Party arrived in Berlin to inform the leaders of
OTK that while the Party leadership was satisfied with the work of the commission, efforts in
Germany would cease in early 1946, until a final decision on which industrial sector to allocate
the work had been made.” The representative also announced that Maj. General Gaydukov
would take over the position as chairman of OTK, replacing the indisposed Maj. General
Kuznetsov, who was recovering from an automobile accident in late September. Gaydukov's
appointment was propitious for he was not only one of the most vigorous supporters of the
valuable work in Germany, but he had also personally given Stalin the list including Korolev's
name that had added the latter’s valuable talents to the work of OTK.

Gaydukov inherited the honor of making perhaps one of the most important policy deci-
sions in the early history of the Soviet rocketry and space programs. Stalin had given him the
responsibility of selecting a "ministry” to oversee the missile effort in Germany. There were
three choices: the Commissariat of the Aviation Industry, the Commissariat of Ammunitions,
or the Commissariat of Armaments.*” Gaydukov first offered the role to People’s Commissar of
the Aviation Industry Aleksey |. Shakhurin, but the latter was not impressed. Similar to his ear-
lier decisions in 1944, Shakhurin saw no future in missiles and continued to believe in the pos-
sibilities of rocket-powered aircraft. Shakhurin’s rejection had grave implications for OTK
because most of the engineers of the commission were still officially under the employ of the
aviation sector.” People’s Commissar of Ammunitions Boris L. Vannikov was interested, but
Stalin unexpectedly tapped him to oversee administrative aspects of the atom bomb project.
For Gaydukov, this left one remaining choice, the Commissariat of Armaments, headed by a
thirty-seven-year-old former mechanical engineer who would go on to play one of the most cru-
cial roles in the history of the Soviet space program, Dmitriy Fedorovich Ustinov.*

Ustinov was born on October 30, 1908, in Samara, and he graduated from the Leningrad
Military Mechanical Institute as a mechanical engineer in 1934. By 1938, he was the director
of the Bolzhevik Arms Factory, one of the most important armaments facilities in the Soviet
Union. Certainly, his quick rise to this prominent position was partly because of the massive
toll of the Purges in the late 1930s, which resulted in much of the original and more experi-
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