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This book Is dedicatred to all those men and women wround the world in
the 20tk Century who dreamed of going to the Moon and planets, and did
something about ir. They may not have traveled themselves, but they
built machines robots  to cwrry their eves, ears, nose, hands, arms and
legs to places where they could not go. By rtheir work, the world
experieviced space travel through the spacecraft that they built and
launched on bold, risky, and dangerous missions {0 the Moon, Venus,
Mars, and the far reaches of the solar system. The ingenuity of these
engineers and scientists was beyvond measure, and they created a
muagnificent spectacle for the rest of us.
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Authors’ preface

The competition between the United States and the Soviet Union in the Cold War
produced one of the greatest adventures of expleration in the history of hwmankind.
As a by-product of military competition between the 1wo countries in weapon
delivery systems and laying c¢laim to the propaganda “high ground’, both countries
applied themselves to the conquest of space by attaching civil payloads to their
rockets in order to conduct both human missions in Earth orbit (and to the Moon in
the case of the US Apollo program) and robotic missions bevond Earth orbit to the
Moon and plancts.

This book describes the 20th Cenrury history of the Soviet adventure in robotic
exploration of the Moon and planets. Our chironicle includes just those missions
launched by the Soviets into deep space whose objective was to explore the Moon or
planets. It does not include missions sent into deep space to study the Sun or Earth-
Moon space cnvironment. ‘Test missions launched beyvond low Earth orbit with
operating lunar or planetary spacecraft, such as the Zond series, are included.
Launch tests carrying non-operating model spacecraft are not included. We have
endeavored to provide a comprehensive and accurate account of all relevant
missions conducted berween the vear 1958, the date of the first Soviet spacecraft
launch atlempt to the Moon. and 1996, the dawe of the last Russian deep space
mission to be launched in the 20th Century. All missions that were assembled on the
launch pad with intent to fly are included. Some launch attempts suftered explosions
on the pad, or shortly afler booster ignition, or al some point during the [light of the
launch vehicle. The Russians were particularly beset by launch vehicle failures. most
oflen involving the upper stages.

There are inconsistencies in the data reported both in Western and Russian
sources on Soviet lunar and planetary missions. We have attempted to provide the
hest possible mfomation based on the published data and on inlerviews conducted
with Russian participants in the [ormer Soviet space program. In some cases we have
made judgments o sclect what appears be the most accurate.

Weslev T. Huntress, Ir.
Mikhail Marov
Janvary 31, 2011
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print books, and duc 1o mergers and acquisitions in the publishing industry it has not
been possible to rack down all potential original copynght holders. We offer our
apologies to any that we mav have inadvertentlvy overlooked. In all such cises we
have cited the publication, author, or artist if known. We have used several
unartribnted drawings from the 1981 “Space Trave! Encyclopedic’ (in Hungarian) by
[. Almas and A. Horvaih, others from the 1972 *Robor Explorers’ by Keancth
Garland with art by John Wood and others. several by Ralph F. Gibbons from the
*Soviet Year in Space” series published by the American Astronautical Sociery, some
drawings by Peter Gorin in Asif Siddigi’s ‘Challenge 1o Apolio’. and by an
unattributed artist in the NASA * Pioneering Vemes' publication. Many thanks to Asif
Siddigi and Don Mitchell for permission Lo use material from their print and web
publications. Special thanks to James Gary lor permission to use his art work and to
Ted Stryk for images from the Soviet program that he has reprocessed with modern
methods. Unfortunately, many of the older diagrams and images [rom the Soviel
program are not the best guality for modern publication, but are illustratve of the
times. Finally, thanks to David M. Harland for his diligent job of editing and his
many improvements to the manuscript.
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Space race

FIRST ON THE MOON, FIRST ON VENUS, AND FIRST ON MARS

The latter half of the 20th Century will forever be known as the time when the
human race broke its Earth-bound chains and began to explore the boundless
reaches of interplanetary space. The Soviet Union tmtiated this enterpnise with its
Earth orbiting satellite ‘Sputnik’, meaning ‘fellow traveler’, in 1957, and shortly
thereafter Soviet scientists made the first attempts to send spacecraft to the Moon
and to the planets. What followed were 38 years of triumph and tragedy in one of the
most exciting adventures in recent human history.

The first pioneers of space flight lived in the first half of the 20th Century.
Tsiolkovsky, Tsander and Kondratyuk in Russia, Oberth in Germany, Goddard in
the TS, and later Korolev and Glushko in the Soviet Union, von Braun in the US§,
and Esnault-Pelterie in France, all believed thar humankind could travel to other
planets in the Solar System using new developments in rocket propulsion. These
early visionaries established the notion that it was in fact pessible to fly to the
planets, but their dreams became reality only after the intervention of World War 11
created the technological catalyst for accomplishing deep space propulsion. By the
end of the 20th Century, humans had set foot on the Moon and had sent robotic
spacecraft to most of the planets, as well as to some comets and asteroids.

Most of the history of space exploration in the 20th Century i1s characterized by
intense competition for dominance between the USSR and USA. At the dawn of the
‘space age’ the two nations were developing ICBMs to drop nuclear warheads on each
other’s cities. Europe and Japan were preoccupied with rebuilding after the
devastation of World War II. The TUSSR launched the first artificial satellite, Sputnik
on Octeber 4, 1957, using a modificd version of their first operational ICBM. The first
human spacc flight was also Sovict; Yuri Gagarin’s orbital flight of April 12, 1961.
These cvents shocked Americans, who had difficulty imagining how they could not
have been first into space. The Americans also immcdiately recognized the
implications of these events for their national defense. The 1TJSA mobilized a massive
space development program of its own in 1958, and on May 25, 1961 President
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4 Space race

Kennedy formulated 4 national goal to land a man on the Moon before the decade
wias oul, implicitly meaning that this man should be American, not Russian,

The Soviet Union was slow to respond to the challenge. bur in 1964 initiated a
national program Lo send a cosmonaut o the Moon ahead of the Americans. The
Americans won the ‘race’ on July 20, 1969. with Apollo 11's touchdown on the Sea
of Tranquility. The Soviel program stalled after a series of failures of the N-1 heavy
rocket. their equivalent to the American Saturn V. but the USSR produced dramatic
results with robotic lunar rover and sample return missions through 1976. The
Americans shut down their Apollo lunar program in 1972 after six successful flights
to the lonar surface.

The "space race” was a Cold War phenomenon. but just like the international air races
in the first hall of the 20th Century, the space race resulted in an cxplosion of rescarch
and technological development. While competition in space exploration between the
USSR and the USA originally focused principally on flying humans (o the Moon, there
was also competition to fly robotic spacecralft to the Moon and beyond, and this vielded
remarkable feats of engineering and enormous scientific progress in understanding our
Solar System and Lechnological progress for Earth applications. If it had not been for
the politcal imperatives of the Cold War, it is highly unlikely that the national
investmenls required for this progress would have been made. After the fall of the
Soviet Union in 1991, the Russian robotic space exploration program withered away.

This book provides the technical details of the Soviel Union’s robolic space
cxploration missions. beginning with the atlempted launch of a lunar impactor on
September 23, 1958, and concluding with the final launch in the Russian national
scientific space program in the 20th Century. the Mars-96 mission. onn November 16,
1996. Each Might campaign is placed into the political and historical conwext in which
the entire endeavor occurred, chronicling the boldness of the program, the danng spirit
ol 1ls ereators, the genius of its implementavdon, and the successes and in some cases the
tragic failures in its execution. The book is in two pars. Part I describes the pieces that
must be combined to make up a space program: the key players who make things
happen; the ingtitutions that design, build and operate the hardware; the rockets that
offer access o space; and the spacecraft that carry out the enterprise. Part II is a
chronological account of how the picees are put together Lo undertake space Night and
mission campaigns. Each chapter covers a particular period. nsually several years, when
specific mission campaigns were undertaken during launch windows delermined by
celestial mechanics. Hach chapler in Part )1 gives a short overview of the (light missions
that occurred during the time period and the political and histerical context for the
(light mission campaigns. including what the Ainericans were dong at the tme, The
bulk of each chapter is devoted to the scientific and engineering details of each fight
campaign, and in each case the spuacecraft and payloads are described i as much
technical detail as is available at the tme of wnting this book. the progress of the Might
is described. and a synopsis of the scientific results is given,

The Sovict roboue space program was dramatic, and was driven by a thirst for
technological achievement and a desire for international recognition and respect. It
achieved all these things. Soviet robotic spacecraft were first on the Moon. first on
Venus, and (irst on Mars.
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Key players

INTRODUCTION

Any great enterprise is the preduct of people. It is people who make things happen.
Institutions are the means by which great enterprises are realized, but it is the people
in these institutions, and in particular the leaders of these institutions, that drive the
mechanisms to create great products. And so it is in the space exploration enterprise.
We begin the story of the Soviet Umon’s space exploration program imn the 20th
Century with a description of the people who led the development of this great
enterprise. While there were many administrators, engineers and scientists who were
essential, we have room here only to describe those at the top of the enterprise, those
whose personal and institutional power created the USSR’s space program. At the
top are the Communist Party leaders and government ministers who had contraol
over sclecting and funding national projects; second, and most particularly, the
individual Chief Designers of the space program who proposed the projects; third
the directors of the design bureaus which were responsible for building rockets and
spacecraft for the projects; and finally the President of the Soviet Academy of
Sciences, who besides his own leadership of the space program provided academic
resources via the directors of the Acaderny’s research institutes where space mission
goals were developed using the rockets and spacecraft built by the design bureaus.

The single most important individual in the development of the Soviet space
program after WW-II was Sergey Pavlovich Korolev. After Joseph Stalin decided to
make rocket development a national prierity at the end of the war, Korolev was
retrieved from exile in a labor camp, together with others from his small band of
engincers that built research rockets before the war. They started with the V-2 and a
group of capturcd German engineers, just as occurred in the US. During the 1940s
and 1950s Korolev's design burcau developed the USSR’s first long range rockets
using the German rocket engincers’ expertise to build their own design skills. By the
mid-1950s the German engineers had been generally dismissed, and the enterprise
was entirely Russian. Korolev began testing his R-7 ICBM in the spring of 1957, the
rocket that would launch not only Sputnik and other early Earth satellites, but
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