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International Space Station Role for Mir
EUROMIR LIFT-OFF

The launch on 3 September of ESA astronaut Thomas Reiter to Mir is seen by E. Rudolf van
Beest.

MIR MISSION REPORT
Events aboard the Mir space station are presented by Newville Kidger as EuroMir 95 gets underway.

MODULES AT MIR

L ee Robert Caldwell summarises the steps taken to complete Mir's assembly of modules.

NEW MODULE FOR MIR

Dennis Newkirk reports on a Russian module handed over to NASA for STS-74's Mir docking
mission.

MIRAS OK AFTER EVA SUSPENSE
How cosmonauts installed French-Belgium spectrometer, MIRAS, outside Mir is told by Theo Pirard

Features
RADARSAT

Canada, noted for the Shutile’s Canadarmm, aims to be ‘a number one’ again writes Barry Shanko.

CANYON, RHYOLITE AND AQUACADE:

US Signals Intelligence Satellites in the 1970’s
New information about these secret US satellites is revealed by Christopher Anson Pike.

MAJOR LAUNCH FAILURES In the Early Soviet Space Programme

Launch failures of the Soviet era are summarised by Asif A. Siddigi for eight earty projects.
News and Events

UK NEWS

Selected items of UK space news.

KEY SATELLITE IN ORBIT: STS-70 MISSION REPORT
A report by Roelof Schuiling from the Kennedy Space Centre.

SATELLITE DIGEST - 282

This month's listing of recent spacecraft launchings.
Astronomy Arena
SPACE AT JPL

Dr Witham L. McLaughiin writes from the Jet Propulsion Laboratory in Califomia on:
GALILEO APPROACHES JUPITER; SCIENCE FROM THE MOON

WHAT ABOUT MERCURY ?

What we know about the planet Mercury and what we need to know Is discussed by George H.
A. Cole.

TOTALITY - HERE AND THERE

On Earth we can have a total solar eclipse, but what about on other planets asks Patrick Moore.

BOOK NOTICES

A selection of astronomy books likely to be of interest to readers.

Space Miscellany
CORRESPONDENCE

A selection of readers’ letters.

“VOICES FROM THE SKY”
The BIS joins with NASA and Intelsat to honour Arthur C. Clarke. Cive Simpson reports.

SPACE SCHOOL

BIS award recipient Chns Barclay wntes about the Brunel School for Space Science.

'SPACECRAFT" COMPETITION

An exquisite model of the shuttle Columbia is the prize.

Front Cover: In the early morning light the Soyuz TM-22 launch vehicle is rolled out to
the launch pad at the Baikonur Cosmodrome on 1 September 1995 in preparation for the

launch of the EuroMir 95 Mission.

E. RUDOLF van BEEST
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For the first approximately thirty years of the Soviet space programme, Soviet authorities rarely, if ever,
announced orbital launch failures in any programme. This gave rise to much speculation among Western
analysts in attempting to portray a realistic account of the early days of the Soviet space programme.
Combining fairly unsubstantiated rumours with “leaked” accounts from the Western intelligence community,
analysts were forced to rely on at best second-hand information. This major omission can be partially rectified
at the present with the help of numerous detailed accounts of Soviet orbital launch failures, covering a wide
time period, that have been recently published in the CIS media. This article is an early attempt to combine
and integrate some of the recently released information and make a preliminary contribution to a very

important aspect of the Soviet space programme.

The article is divided into eight parts, each section describing failures in a particular project.

Sputnik
While there were three successful Sputnik launches, it has

been revealed that there was one concealed orbital failure in the
programme;

Spacecraft
Sputnik (Object D)

Launcher Mission

Sputnik

Launch Date
Apr 27 1958

science

According to a report, “resonant frequencies” destroyed the
launch vehicle prior to separation of the strap-ons from the core
stage [1]. The payload was originally meant to be the first Soviet
artificial satellite, but was later replaced by the famous PS-1. The
backup Object D was finally launched as Sputnik-3 in May, 1958.

Luna

The automated lunar programme suffered from numerous or-
bital launch failures in its entire history covering 1958 to 1976,
as the following listing shows:

Spacecraft Launch Date Launcher Mission
Luna (E-1 No. 1) Sep 23 1958 Luna lunar impact
Luna (E-1 No. 2) Oct 12 1958 Luna lunar impact
Luna (E-1 No. 3) Dec 4 1958 Luna lunar impact
Luna (E-1A No. 5) Jul 18 1959 Luna lunar impact
Luna (E-3 No. 1) Apr 15 1960 Luna far-side photo
Luna (E-3 No. 2) Apr 16 1960 Luna far-side photo
Luna (E-6 No. 2) Feb 3 1963 Molniya  soft-landing
Luna (E-6 No. 4) Mar 21 1964 Molniya  soft-landing
Luna (E-6 No. 5) Apr 20 1964 Molniya  soft-landing
Luna (E-6 No. 8) Apr 10 1965 Molniya  soft-landing
Luna (E-6LS No. 112) Feb 7 1968 Molniya lunar orbit
Luna (E-8 No. 201) Feb 19 1969 Proton-K lunar rover
Luna (E-8-5 No. 402) Jun 14 1969 Proton-K sample return
Luna (E-8-5 No. 405) Feb 6 1970 Proton-K sample return
Luna (E-8-5M No. 412) Oct 16 1975 Proton-K sample return

Details have been released on the nature of some of the fail-
ures:

Sep 23 1958
This vehicle fell apart at T+92 seconds and then impacted on
to the ground [2].

Oct 12 71956:

This vehicle exploded after T+100 seconds. The failure of both
launches was traced to resonant oscillations that had arisen as
a result of adding the Block E stage on the basic R-7 missile. A
solution was then proposed to mount damping devices to elimi-
nate unbalanced loads on the vehicle [2].

Dec 4 1958:
There was a failure in the rocket engine of the Block A at
T+245 seconds, aborting the mission [2].

Jul 18 1959:

This time a failure of a navigation instrument in the core stage
prompted an accidental command to the emergency self-destruct
mechanism [2].

Apr 15 1960:
This vehicle’s failure was traced to a premature cutoff of the
engine of the Block E stage [3].
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Apr 16 1960

At launch, only three of the four strap-on boosters ignited, and
the vehicle deviated from its trajectory soon after launch. All
control over the launcher was lost at an altitude of about 150-
200 m, and all five boosters inadvertently separated from each
other. The first and second strap-ons landed near the launch
pad, the third landed only 30-40 m from an observation site, while
the fourth also created an explosion at its impact. The core stage
meanwhile landed near the Assembly-Test Building causing some
minor damage. Finally the Block E stage flew about a kilometer
from the launch pad exploding in a salt lake [3].

Apr 10 1965:
This launch is said to have been thwarted by a failure in the
Block | stage of the Molniya booster.

Feb 19 1969:

The Proton-K/Block-D booster carrying the first Lunokhod rover
was exploded on ground command following a spurious break-
ing away of the payload shroud; the wreckage landed some 15
km from the launch site [4]. This spacecraft was the first at-
tempted launch of a Luna probe on the Proton-K booster.

Jun 14 1969:

The first three stages of the Proton-K/Block-D booster operated
nominally, but the Block-D stage failed to fire, causing the pay-
load to land in the Pacific Ocean [4]. This was the first of two
lunar sample return missions attempted by the Soviets in 1969.
Both were meant to steal some thunder from the impending
Apollo-11 flight. The second sample collector was Luna-15 which
crashed on the surface of the Moon in July 1969.

Korabl Sputnik

In the precursor series for the piloted Vostok programme,
there were at least two complete orbital launch failures, both
carrying dogs:

Spacecraft Launch Date Launcher Mission
Korabl Sputnik (1K n1) Jul 28 1960 Vostok precursor
Korabl Sputnik (1K n4) Dec 22 1960 Vostok precursor

Details of the failures are given below:

Jul 28 1960: o
The strap-on boosters broke away from the core of the Vostok
booster just 19 seconds following launch, and there followed a

powerful explosion that killed its canine passengers Chaika and
Lisichka [5].

Dec 22 1960:

This time there was a premature shutdown of the engine of the
Block E third stage [5]. The payload carrying the two dogs
Zhemchuzhnaya and Zhulka reached an altitude of 214 km and
flew 3,500 km downrange before landing safely by parachute
near the impact area of the famous Tunguska meteorite. Both
passengers were successfully recovered unharmed.

*The author wishes to thank J. McDowell for information on the Luna
programme.
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Mars

In the Mars programme, the record shows four complete or-
bital launch failures that occurred in pairs eight years apart:

Spacecraft Launch Date Launcher  Mission
Mars (M1 No. 1) Oct 10 1960 Molniya Mars landing
Mars (M1 No. 2) Oct 14 1960 Molniya Mars landing
Mars (M-69 No. 1) Mar 27 1969 Proton-K Mars orbit
Mars (M-69 No. 2) Apr 2 1969 Proton-K Mars orbit

Details of the failures are given below:

Oct 10 1960:

The engine control system failed during firing of the core stage
of the booster (what the Soviets called the 2nd stage) due to
resonant oscillations of the Block | stage. The booster exploded
at approximately T+200 seconds [6].

Oct 14 1960:

This failure was traced to frozen kerosene in the inlet leading
to the pumps of the Block | (3rd) stage as a result of a liquid oxy-
gen leak. Subsequently a valve failed, and the payload re-entered
the Earth’s atmosphere without entering orbit [6].

Mar 27 1969;
One of a series of Proton-related failures that occurred in
1969, the vehicle exploded at T+438 seconds into the launch, due

to a fire in the turbine of the engines of the third stage of the
Proton-K/Block D [7,9].

Apr 2 1969

The second and last attempt at a Mars launch in 1969 also
failed, although this time the failure was at a much earlier point
in the mission. At the instant of launch at T+0.02 seconds, a fire
began in one of the first stage engines of the Proton-K/Block D
[7]. After rising a short distance, the rocket veered towards the
ground and crashed close to the launch site [9].

Early Zond

There were at least two orbital launch failures in the early Zond
lunar and interplanetary programme:

Spacecraft Launch Date Launcher Mission
Zond (3MV-1A No. 2) Feb 19 1964 Molniya-M Venus flyby
Zond (3MV-1 No. 3) Mar 1 1964 Molniya-M  Venus flyby

Although details are not known on the nature of the failures,
the mission goals are given below:

Feb 19 1964
This was a Venera craft meant for a Venus flyby [8].

Mar 1 1964
This was a Venera craft meant for a Venus flyby [8].

venera

Only one launch failure is known to have occurred in the
Venera programme:

Spacecraft Launch Date Launcher

Mission
Venera (3MV-2 No. 2) Nov 26 1965 Molniya-M  Venus flyby

The spacecraft was part of a group of four attempted missions
in November 1965 which were meant to reach the planet. Of the
four, only two managed to reach the vicinity of Venus, Venera-2
and Venera-3 [8].

Proton

Only one launch failure has been indentified in this scientific
programme;

Launch Date Launcher Mission

Mar 24 1966

Spacecraft
Proton (N-4)

Proton science

No details are available on the failure, although the attempt has
been reported in CIS sources {10].
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Zond

There were several failures in the piloted circumlunar pro-
gramme otherwise known as the UR-500K/L-1 project. It was In
fact the spate of failures that seriously delayed the project, and
eventually resulted in its cancellation.

Spacecraft Launch Date Launcher Mission

Zond (7K-L1) No. 4 Sep 28 1967 Proton-K circumiunar
Zond (7K-L1) No. 5 Nov 22 1967 Proton-K circumlunar
Zond (7K-L1) No. 7  Apr 23 1968 Proton-K circumlunar
Zond (7K-L1) No. 13 Jan 20 1969 Proton-K circumlunar

Details of the failures are discussed below:

Sep 28 1967:

The Proton-K/Block D booster was evidently launched with only
five of its six first stage engines operating. The launch vehicle
remained steady until T+61 seconds, when it finally began devi-
ating from a nominal flight path. The emergency rescue system
of the L-1 spacecraft was activated and the booster exploded on
command. The remains of the Proton-K impacted about 65 km
from the launch site, while the L-1 descent apparatus was safely
recovered [11].

Nov 22 1967

On this occassion, the launch went perfectly, but upon firing
of the second stage, only three of the four engines came into
operation. For four seconds, the vehicle remained steady, but all
engines were then disabled by a safety system. The L-1 emer-
gency rescue system deposited the spacecraft 80 km southwest
of Dzhezkazgan, while the booster impacted approximately 300
km from the launch site [11].

Apr 23 1968:

At T+260 seconds into the launch, there was a sudden and
unexpected shutdown of the engines of the second stage of the
booster. It was later discovered that a short circuit in the con-
trol system of the 7K-L1 spacecraft inadvertently resulted in a
spurious command to shut off the second stage engines. The
spacecraft was however safely recovered [12].

Jan 20 1969:

A failure in one of the four second stage engines prompted the
booster control system to abort the mission. At T+501 seconds,
the launcher began to deviate from its planned trajectory, and
the emergency rescue system was activated. The 7K-L1 space-
craft was recovered successfully. It was discovered later that
orbital insertion could have occurred despite the engine failure,
but the activation of the safety abort system precluded continued

firing of the third stage to compensate for the premature shut-
down of the 2nd stage [4].
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