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Korolev rushed the development of the R-7. The first nonflight model of the
missile arrived to the Tyuratam test site for training of the ground crews in De-
cember 1956. The first flight model followed on 3 March 1957. Everything was
now ready for the ICBM test launch on a full range. The target impact area was
instrumented 6314 km (3924 miles) away at the Kamchatka Peninsula. Fifteen
tracking and observation stations with radars and optical equipment spanned a
huge distance across the Soviet Central Asia and Siberia to monitor the flight.

 The first launch of the R-7 was attempted on 15 May 1957. The service
crews did not have experience in handling such a large and complex rocket and
prelaunch ground testing lasted almost ten days. Tests of the electrical systems
alone took more than 110 hours. The ambitious first test flight was nominal dur-
ing the first 70 s. The later report to the Central Committee of the Communist
Party of the USSR stated that

beginning with the 97th second [of flight], large angular deviations of
the rocket [orientation] appeared because of the loss of control due to fire
in the tail section of one of the side engines which had begun from the
moment of the launch. Because of this development, the engines were
automatically shut down ... at the 103th second of flight. (Derevyashkin
and Baichurin 2000, 68)
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Fig.15.4. The R-7 ICBM being readied for launch at Tyuratam in May–June 1957. The
first ICBM, the first artificial satellite, and the first cosmonaut were launched from this
site. This installation is operational until this day and is used for the Soyuz space launch-
ers. The launch platform stands out as a cliff over the gigantic flame pit beneath. Photo
courtesy of Videocosmos.
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15. The Breakthrough

The rocket fell 400 km (250 miles) downrange. The cause of the fire was
traced down to a leak in a kerosene fuel pipe. The evaluation of the rocket failure
involved examination of the telemetry recorded on oscilloscope photographic
films 20 km long.

The second R-7 test launch was scheduled for 11 June 1957, and was tried,
unsuccessfully, three times. Frozen liquid-oxygen valves aborted the first two
attempts. Then, the incorrectly mounted valve for nitrogen purge of liquid-oxy-
gen pipes led to failure. The rocket was safely removed from the launching pad
and returned to the assembly building.

The third launch was attempted on 12 July. The liftoff was again successful,
but the rocket was destroyed after 33 s because of uncontrollable spin caused by
the failure of control electronics.

Finally, the fourth launch on 21 August 1957 succeeded, and the R-7 reached
its target area at the Kamchatka Peninsula. The simulated warhead did not impact
the ground, however, and disintegrated in the atmosphere, although the warhead
heat shields were believed to be highly reliable. (Soviet scientist Vsevolod S.

BURNED WARHEAD AND DESIGNER SOLIDARITY

Head of a design bureau Grigorii V. Kisun'ko led in 1950s and early 1960s develop-
ment of the Soviet antiballistic missile defense system that demonstrated the first
intercept of a ballistic warhead in 1961. Kisun'ko writes in his memoirs (Kisun'ko
1996) that he was the person who pinpointed the cause of the warhead disintegration
in the Korolev's first successful full-range flight of the R-7 on 21 August 1957.

According to Kisun'ko, defense officials ordered him to Tyuratam in late August
1957 to provide expert help to Korolev (who was at the site after the R-7 launch) in
finding what happened to the warhead. No “warhead traces or debris” were found at
the impact area in Kamchatka, the telemetry from the simulated warhead was lost
simultaneously on all radio frequencies, and Korolev was confident that the quality of
the heat shield “was beyond any doubt.”

Kisun'ko began with examining the telemetry from the warhead motion sensors
recorded after the separation. He discovered that the separated warhead turned alter-
natively to one side and then to the other. Kisun'ko then concluded that “the velocity
of separation of the warhead from the rocket [second stage] body was very small ...
[and] because of its spin it [the warhead] hit the [rocket] body by the [warhead's] one
side, changed the direction of the spin to the opposite and hit the [rocket] body by the
other side ... swinging like a pendulum ... . The impacts ... destroyed the heat shield
and, unprotected, it [the warhead] reentered the atmosphere and ultimately burned
there” (Kisun'ko 1996, 372).

Kisun'ko describes that he met with Korolev the next day and told him, without
witnesses, about his conclusions. “Did you tell it to anybody?” asked Korolev. “You
are the first to whom I told and now I have forgotten [lost from my memory] all my
findings,” answered Kisun'ko and added, “[it is] the designer solidarity” (Kisun'ko
1996, 373).

Kisun'ko recalled that some time later at a banquet celebrating a new successful test
flight of the R-7, “Korolev took ... [Kisun'ko] aside to the [Korolev's] table, poured
cognac in two tumblers, and offered a toast, ‘To the designer solidarity!’” (Kisun'ko
1996, 376).
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Avduevsky directed development of heat shields protecting warheads during at-
mospheric reentry.)  The failure was attributed to a likely collision of the warhead
with the rocket second stage after the warhead separated with a too small veloc-
ity.

The next successful full-range rocket flight followed on 7 September 1957,
but the warhead again disintegrated. The problem was corrected during the next
several months by modifying the warhead design and improving the separation

system, which included an increase
in the delay between the main engine
cutoff and warhead separation from
6 to 10 s. The first completely suc-
cessful ICBM flight was finally ac-
complished on 29 March 1958.

Six days after the first full-range
flight of the R-7 on 21 August 1957,
the official Soviet news agency,
TASS, declared to the world that the
USSR had demonstrated the ICBM.
Simultaneously, the successful recent
nuclear tests were also announced.
The Soviet Union had thus realized
the nuclear-tipped ICBM. The first
unit armed with the R-7 ICBMs,
called SS-6 in the West, was declared
operational in December 1959. At
the same time, a new branch of the
Soviet armed forces, the Strategic
Rocket Forces, was activated. On 20

Warhead
Problems

TASS ANNOUNCEMENT

A launch of a super-long-range, intercontinental, multistage ballistic rocket was
recently performed.

The rocket test was successful and it has confirmed the correctness of the calcula-
tions and of the selected design. The rocket flew at a very high, not-achieved-before,
altitude. After covering in a short time a huge distance, the rocket had impacted in the
planned area.

The obtained results show that there is a possibility of launching rockets to any area
in the world.  The solution of the problem of building intercontinental ballistic rock-
ets would allow reaching remote regions without strategic aviation which is presently
considered vulnerable to the modern antiaircraft defense ... .

Recently, a number of [test] explosions of atomic and thermonuclear (hydrogen)
weapons were conducted in the Soviet Union. The explosions were performed at a
high altitude in order to assure safety of the population. The tests have been success-
ful ... .

TASS Announcement, 27 August 1957

SOVIET SATELLITE

Alexander Nesmeyanov, president of
the Soviet Academy of Sciences, reports
in a recent issue of [the official newspa-
per of the Communist Party] Pravda that
Soviet scientists  “have created the rock-
ets and all the instruments and equipment
necessary to solve the problems of the ar-
tificial earth satellite.” Nesmeyanov said
also that the first satellite launched by the
Soviet Union would follow an orbit not
more than a few hundred kilometers above
the earth's surface (a kilometer is roughly
five-eights of a mile). The Pravda article
gave no date for the launching of the sat-
ellite; however, preparations have aimed
at a target date sometime within the In-
ternational Geophysical Year.

Science, 21 June 1957

R-7 (SS-6)
Deployed
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