The Greatest Engineering Race:
Russia vs USA in
The Race to Space
Part 2. The Moon & Space Stations
By Glenn Chapman

Russian Luna 1: Jan 2 1959: First to escape velocity

Luna 2 hits Moon Sept 12, 1959 387 Kg




Luna 3 Oct 4, 1959 orbit moon
279 Kg

R
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Ranger 7

1st US Moon Success
Hits Moon July 31 1964
4,308 Photos

Ranger program starts
1961

Rangers 1-6 fail

Russian Luna 9 Soft lands Feb 3 1966

1500 Kg main probe
99 Kg lander

Lasted 6 days on surface




Apollo 1 Fire Jan 27, 1967:
US program stops for 2 years

Gus Grissom, Ed White, Roger Chaffee

Soyuz 1 Apr. 23 1967: Komarov dies

Vassily Mishin in charge




Soviet R7 booster evolution
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This shows the evolution of Soviet space launch vehicles in the early years. From the left are the R-7 ICBM. the
Sputnik launcher, the Viostok launcher, the Vioskhod launcher, and the Soyuz launcher. (copyright Peter Gorin)

USSR’s
Capsule Evolution

& SOYUZ 6850 kg

VOSKHOD 5682 ky

& VOSTOK 4726 kg
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Soyuz 3: Oct. 26, 1968
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Soyuz Landing
Rocket assisted

Above: The landing of a Sovuz descent
module. The dust is not caused by the
impact, but by the solid propellant retro-
rockets firing,

USA Saturn program

Saturn 1: 670 Tonne thrust
Program starts July 1958

Ist orbital launch Jan 29, 1964
Target 15Tonne to orbit

Saturn V Moon Rocket
design starts July 1961




USSR
Proton Booster
July 1965

The Proton
launch vehicle
with the LI
complex on
the launch
pad.




USSR
Proton Booster

Above: The four stage variant of Proton.
For Salyut missions the station replaces
the fourth stage and payload.

Apollo 7 Oct 11, 1968 orbital test

Saturn 1B: 15 T to orbit




Time Cover
Race to the Moon
Dec. 1968

Saturn V
first success
Nov 11, 1967
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Apollo 8
Dec. 21 1968

Lovell, Anders, Borman

Apollo Capsule
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Apollo Lunar rendezvous

Apollo capsule & lunar lander assembled in flight
Combination placed in lunar orbit

Lunar lander (LEM) separate — lands on moon
Lander takes off moon, rendezvous in lunar orbit
Capsule leaves orbit for earth

2

Lunar Excursion Module
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Apollo capsule direct K p——

reentry to earth

Apollo 11 July 20, 1969
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Last Mission: Apollo 17, Dec. 1972
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Luna 16
Sep. 12 1970
First robot
sample return

Luna 15, 16, 20 Sample return operation

After 26hr 30min on the
Moon. the a nt slage
back |

Lunar Operations

After Luna 16 had been
manoeuvred in lunar
orbit. an Earth command
put it into a descent
trajectory by firing the
main descent engine g wasr
When the craft was within
656t (20m) of the surface
this was switched off and
Iwo vernier engines com

F

Moon. telemetere

Alion and tem ture
data and tr
them back to Earth
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Russian Lunokhod Rover:
Luna 17 Nov. 1970: 322 days 10 Km

USSR’s Lunar Mission Plans: Launch & Rendezvous
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USSR’s Lunar Orbiting and Landing

USSR’s Lunar Return and Landing
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Zond Circumlunar
Spacecraft
1 Higt 1air

Zond 5 &
Sept. 19 1968

Zond Skip Reentry

Zond Re-Entry Profiles
The two differe Zond re
entry techniqu thenr
CIrcumiunar missions are
shown here. Zond 5 (1)
made a single high-velocity
entry into the Earth's
atmosphere, this involving
decelerations which were
higher than could
comfortably be used on a
manned mission. Zond 6
made an entry into the
upper part of the
atmosphere (2) and after
osing some of its velocily
""skipped’’ out again (3). A
second entry was made (4)
at a lower velocity, leading
to recovery. This approach
lower decelerations
and could have been used
on manned hts. It was
thought t a manned

foll
elr
manned flight
considerad
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Zond 5 on Landing

Below: A rare photograph of the Zond *
descent module bobbing in the Indian
Ocean after the first Soviet splashdown
on 21 September 1968; it appears to be
almost identical with the Soyuz descent
module. The open hatch reveals the
empty parachute compartment.

USSR’s N1
Moon Booster

Started concept 1959
Conflict between Korelev & Glushko
Final design started in 1962

The MI-LY syvtem near the launch
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The NI-L3
system Is
erected

vertically on
the launcher.
The transport-
erectng
assembly is not

moved away.

Erection of the

I NI-L3 system

on the
launcher

Last N1 takeoff
Nov 1972

Launch of the M1-L3 system.
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USSR’s Lunar Lander
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The lunar vehicle consisting
of the Ilunar descent
assembly, the cosmonaut’s
cabin with various systems,
and the E rocket unit with
main and stand-by engines.

USSR’s Lunar Lander

The lunar vehicle in
the shop.
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Salyut 1 Space Station Apr. 1971
Salyut 3 July —Dec 1973

Salyut 1

USA Skylab
May 1973
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Soviet Mid program Salyut Space stations
Salyut 4 Dec. 1974-dec 1975
Salyut 5 June 1975-Mar. 1977

Salyut 4 Civilian Orbital Station

1 Soguz manned Lronsport crefl

2 E¥Afocoens hot (an alde hidden in this
illusiration)

3 Remdezvous antenns

4 Dne of three sigerable soler panels

5 Gos storage for [ suppert systom

12 Chibis lowar body nenstive prassuro suit
13 Treadmill

14 Table

15 Hakn contrel console
16 Forward bulkhaad of work compartenent <ol
17 Sphores of pressuront gos '
18 Television comera system

Salyut 6 Oct. 1977-Jun 1981: 2 ports
16 Soyuz crew, 37 Cosmonauts
11 Progress Tankers
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Progress Tanker

whera ©
L bNes CoNNecting

Salyut 7 1982-1986
2 Docking ports
Added expansion modules




Salyut 7 in orbit
10 Soyuz visits, 26 Cosmonauts

14 progress or modules

Mir Space Station Feb 1986
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Mir 1986-2001 (15 years): 20 Soyuz missions, 7 Shuttle
54 Cosmonauts, 6 Astronauts: 53 Progress tankers;
5 expansion modules; 61 space walks

dockings

Cheap Access to Space
The New Race to Space &
The Key to our Future in Space

The Greatest Engineering Race: Part 3
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