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* May 25, 1961: JFK starts the
Moon race.

* But the Space Age was
already 1n full flow

* Now the story can be told:
US and Russia have
declassified their early
programs.

* Here 1s the history of space
travel from 1957 to 1961



1957-1961
1957-1961
ts 1961-1963 (it time)



\CE

vlanes 38 km

st balloons 51 km

owest satellite perigees 90 ki
(high apogee or freq. reboost)

* Physics: highest transition layer
1S mesopause at nominal 80 km

.Strat.opause 30 km

STRATOSPHERE * Tradition: USAF gave astronaut

Tropopause Wings a,t 50 mi.=80 km
TROPOSPHERE 12 km ,

* [ adopt 80 km as a natural
boundary

_ 5 __ CUMULUS CLOUD _1'







rbital)

Mar 187?), V-2

11, Kappa-8
+ 1960 Oct 12, Black Brant 2

n): 1960 Nov, R-2 (V-2 derivative)
dinia): 1961 Jan 12 with US Nike Cajun
(TERLS): 1963 Nov 21 with US Nike Apache
ndia (SHAR): 1971 Oct 9 with RH-300 (?)



[=)es







the first astronaut



ev, head of OKB-1
1) - Designed Sputnik,

2 (now Krunichev) - ASAT, UR-100, Proton,
Almaz




ersion to preempt Vanguard:
inimal mods to prototype ICBM

Oct 1957) “Simplest satellite”
-2 (Nov 1957) carried dog Laika




d Explorer 1

aunched May 1958 as

/an Allen belts




1k rocket with an

ina-2 becomes first probe
oon

ers pennants with Lenin's face
ver Lunar surface

Oct 1959, Luna 3 photos of lunar far
side




d Apr 1960 launch
LLuna-3 circumlunar




cra

uccessful.

putnik rocket —
ya”

s 1n 1960, blew up

ches in 1961, failed




agarin becomes the first
ostok 3KA No. 3”

e
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ket, which was a
upper stage like that
missions

s, without astronauts, were
‘Korabl'-Sputnik™ (Spaceship-

prototype was followed by the 3KA
an-rated version and later the 3KV/3KD



ng direction

a and Strelka first living things

stroyed in reentry

- launch failure crashed in Siberia
No. 1 - dog recovered safely after 1 orbit
3KA No. 2 - dog recovered safely after 1 orbit
961 3KA No. 3 - Yuri Gagarin's flight

ug 1961 - Jun 1963: Titov, Nikolaev, Popovich, Bykovsky,
Tereshkova all fly successfully



ars, Venera,
used his R-7 (8K71)

spy satellite in 1962;
clence missions

, with “DS” (Dnepropetrovskiy
es and the R-12 booster got going in late
st success 1n 1962 under the Kosmos-1

rst Chelomei product, an antisatellite development
t, flew in 1963.



-1961

le): Explorer, Pioneer

/China Lake): “NOTSNIK”
e (WDD/Los Angeles): Able, Samos,

(Langley): CORONA (Discoverer)

SA formed 1958 for civilian space programs

NRO formed 1961 for reconnaissance programs



oommm——  NCLASSIFIED .

JPL TECHNICAL REPORT NO. 32-31, VOL. |

XII. DESCRIPTION OF THE LAUNCHING VEHICLES

A. General Description of Explorer | a payload. Other changes included a different shroud,

overthestagezmotordomeheads,andanewhigh-
The Juno I configuration (Fig. 50) is similar to that of  performance fuel —unsymmetrical dimethylhydrazine

the Jupiter-C, but with the addition of a fourth stage and (UDMH) and dietylene triamine (DETA) in the booster.

<4— PAYLOAD

<4— FOURTH STAGE

HIGH-SPEED ASSEMBLY —»

4——— THIRD STAGE

UE

<«4——— SECOND STAGE

MODIFIED REDSTONE —»
FIRST STAGE

4—— GUIDANCE SECTION

Higlzgl H

Figure 50. The Jupifer-C

T [\ ACQIEIT =







VINCLADSIFIED

BLOW - OFF
NOSE GONE !

KICK MOTOR

LOW POWER
BEACON

] squIg
: /c-*runrso VALVE
PRE SSURIZING

BOT TLE -

BELLOWS

\

BALLOON PACKAGE

SEPARATION

4th STAGE MOTOR

JUNO 1 Missile 49 Payload

UNCLASSIFIED










ard

test satellite -

rd sphere” was Slcm - 2

¢ Vanguard team went to Goddard
ience satellites, but some stayed at

ow we know: the Vanguard 51-cm sphere
satellite had a later, secret history




elreaited tl

» speclzcular *

launching with a 1Ing!: rucigL
Ciificinls hailed thelr suecess

iy
The targﬂ' J.ll!e]]lt: alzo cac:
ried a apace

background radio noises fram
the galaxies

America now Bas 11 satel
Htes In arbit arsund the earth,
compared with Russia's two.
New Space Flril

Bt of Iluiu:n‘ﬁ up I. pl.l.'r

Irat" fior Lhi: Lnit-
has not been|

EAde

by Rusala

A twostage, Thor-abl
an Air Farce rockei, ae
plizhed the feat.

The Transic TI-A sattellite,
the navigational aide and time.
messuring sphers, seared into
& naarcircular erhit thas will
carry it aver afl of the carth’s
land masses—including Riesia)
—exeept certain arctic and
antareti inls

n #g orbit was
ed, this 223-pound alu-
m
to the smaller basx
[te, which
T tiam, Tt w
apring action.
Faylonds Function

Hear Adm, T, F, Connelly,

chisf of the Navy Buresn o

weapons, told a Bews confer./siogle roekel

ence here that the payloads of
the two satellites were func.|
thoning properly.

“There are no probliems,” h
el

Cradr, B. F. Freitag of the
Weapons By
officials are
& aystent ol AT
1 & In operation
1982, will be able to fix poal
tions an Tand aud sea within
anetenth of a mile

The first Transit, lsunched|&s
Tant Aprll, 18 glving fixes with.
In a guarter of a e, they
said, aud the one launched Yed-|
terday will do better.

When all four Traneils nre|
In acbit, ships at 5 8-
terrogate them by radio at any
time regardless of weather and

THE WASHINGTON

Piggy-Back Satellites Hailed
As Blg Space Gain for U. S.

T Thursday, June 23, 1909

Anpccisied Freas
The drawing above shows how the Transit IL-A satellite
and iix “piggrback" package, a solar radistlon measare-
ment salellite, appeared Just afler saparation In ouler
space yealerday. The larger saleflile was developed by
the Applied Fhysics Laboratory of Johns Hepkins Ual-
versity at Silver Epring and (he smaller vehlels by the
Naval Research Laboratory here. Al clghis the deuble-
header satellite rockel takes off al Cape Canaveral.

anadlan experiment, carries|or =
' in ecde that will tella new feature nat on the first)?

them where they are. | Transit satellile—an alasts
Moving for Real

Connelly said the launching
of & pair of sateilites with a
showed  that

o opeTations are h{!f‘mms
5 |'|1:-L'h:|r|g we can count on”

) maving inte

Hop H;ms ,'q,pplltd P‘

tj;th and bringing it to
'I.I.ﬂ'l.ln 450 miles,

Itz orbiting time iz 1015
mlnu.t:":. The orbil iz Inclined

&5 degress to the equaior,

The amaller, 42-pound sols
eaation sphere robably ha
Balien ‘belind  Tranalt 1
Kershne It will aeitle
info & newhat larger arbit
and elreult the earth more
slowly.

The 1I-A, in addition to the

igital" ecleck
wy said conld
global time system

P Telpata

DIAGRAM SHOWS CREIT
+ «» of "mother and dawghter” satellites




ed in 19677 Last
1vative 61-cm sphere
aunched in 1971. Vanguard
legacy much longer than (c) Experiment TIL.
usually reported.
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tempt, off California

d successes

d: radiation diagnostics for
| radiation belts, and infrared
trument. 1 kg satellite!

age vehicle very unreliable

tails did not emerge until 1990s
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Al ' Clemente

/T Fify), Stage Mot
or

p Guadalupe

» ALT 1900 MI
LATITUDE 35 PERIGEE

FIRING AZIMUTH 183" 57500

elhFiRes
AT 53 MIN

‘\ \
— MLrY
T
L T .
P o o ar NT-uoomrs
L] m-t_uwn.u
Lt ]
L
STAGE 3+ 8 seC
e b | SYASE 2430 sec
4
5 '*_'_*_‘—*_'_*‘I%f_ﬁ__r_ﬂi Ll E1)
L. 4 T4)
EVENT Tecsec| o JALTIUOE | pice o e "ase
) 00 e L ATE |
30 a4y A28 2 L
B
iy my [ L
[riag_31age o I z 0
- 34 AT wiee |
%& & 283, TR 7 T,
T 1T []
AGE & 5 ;L'Ei% @00 TL960

Left: Trajectory map of the NOTS air-launched satellite at-
tempts of 1958. Top: Planned trajectory and orbit character-
istics of the NOTS satellites. Above: Optimized ascent tra-
Jectory plot for NOTS aerial satellite launch attempts (stage 1
indicates the launch aircraft). All Drawings and Data Courtesy
Commander William W. West (US. Navy, ret.).



Top: Live NOTS rocket positioned beneath left
e ihailes 172.5 wing of Skyray launch aircraft at NOTS airstrip in
e 39.0 Inyokern, California.

i A . I @
5 s b | l
ST e - GRS 0

-AT
Above: NOTS air-launched satellite vehicle, operational con- ABL X241-4™H STAGE

figuration 1-H (dimensions in inches). Drawing Courtesy e LENGTH 58.2

Commander William W. West (U S. Navy, ret.). %’I&EEEIGHT 4;2-0 ILIE(NOMI

4 PROPELLANT WEIGHT 76
Below: Specifications of the five solid propellant stages em- OPERATING pRESSURE______gOO kg,
ployed in the NOTS air-launched rocket (stage 1 is the launch BURNING TIME 36 SEC
aircraft). Data Courtesy Commander William W. West (U.S. THRUST 2720 LB
Navy, ret.) SPECIFIC _IMPULSE 2601 LB-SEC/LB
’ TOTAL IMPULSE 97930 LB-SEC
MOTOR PERFORMANCE INDEX 225
=0 EXTRUDED 5th STAGE
HOTROC SPHERICAL 6th STAGE | | cnerh LA BER
gnd and 3rd Stage LENGTH 55 IN DIAMETER 80 IN
LENGTH 7l._IN. PARETEN oo (30 W | TP W (GHY 329 LB
DIAMETER I1.65IN. TOTAL WEIGHT —_ 1.25 LB PROPELLANT WEIGHT_____ 269 LB
TOTAL WEIGHT 360 LB PROPELLANT WEIGHT_—__ 07 LB OPERATING PRESSURE ______ 500 LB
PROPELLANT WEIGHT__________ 300 LB OPERATING PRESSURE 1500 PSI | BLRNING TIME 57 SEC
OPERATING PRESSURE______ 900 PS|  |BURNING TME 10 SEC | gy 55 LB
BURNING TIME gt LT Bl 2esijis| SPECIFICIMPULSE____ 245  vLa-sec/i
ggggﬂé IMPULSE H'ggg L.B ke ?gTE:tI.FllamsE 172 Lasee] TOTAL IMPULSE e 53098 LB-SEC
e o A Le- RFORMANCE INDEX__ : :
TOTRLANIRESE.. =TT Ea000" - LBSEC (MOon PENORMANCE BOEX 138 g i i

MOTOR PERFORMANCE INDEX__I92

QUEST, SPRING 1994 59




COvVerer

, Feb 59 (7))

ed satellite (D-2, Apr 59)
ple satellite (D-13, Aug 1960)
satellite images (D-14, Sep 1960)
ormed 1961

PITCH DOWN/SEPARATION

-

DECELERATION CHUTE __.—. : . ——""——\L—___,a
60,000-65,000 FEET i & - SPIN/RETRO/DESPIN
T w © 550,000-800,000 FEET

THRUST CONE SEPARATION,

; 540,000-590.000 FEET
: CHUTE COVER OFF/HEAT
MAIN CHUTE : SHIELD SEPARATION

55,000-50,000 & £0,000-65,000

FEET




covered from sea

Discoverer 14 mid-air catch, pictures of
USSR airbases







4 launches 1n only 18 months
until 1st full success

* The benefits of priority funding
and failure-tolerant political
support!



ontract with JPL goes to NASA

1ll group at Canaveral later becomes KSC; Houston
develops in mid-1960s



ay 1961

ul (+1 failed in parking

ful, or 49 percent

r 1960 moon launch counted, had
etter than Pioneer 1 and 3

e excluded rates are 52 percent to 46 percent

Poisson standard deviation, both countries had
t success rate

the small number of early USSR launches despite large
mber of “firsts”



ay 1961

16 launches)

cent (2 launches)
(9 launches)
percent (11 launches)

(6 launches)

n S years success rates rose to 92-

milar improvement for USSR rockets



SAMOS RECOVERY CAPSULE (E-5)

INBOARD PROFILE

| ASSY SEFARATION JOINT

HOSE GOME ~ PRESSURE CONE

— PARACHUTE
PRESS

MIRROR ASSY
SEP. PLANE —,
b P BEACOM

PLATEN—,

\
— PROGRAMMER : i l
1
|

§ o 1El

d " o~ TiM FXG |

: Wik Dow—" | AT 3 }' i J.
(FILTER]
GAMERA

WEUKTING PLANE

ANTENNA —
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SPO0L—
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supported Vietnam
ps, led to modern DMSP
Air Force weather sats
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-1962

elstar - first true
(real-time, active)
communications

satellite (1962,
medium height orbit)

First GEO satellite

was Syncom 3 1n Aug
1964, followed by -
Early Bird and ATS-1 f&==
in 1965-66 :




Transit SA-3: first
gravity gradient
satellite, June 1963
(5A-1 failed in Dec
1962)

Prototype for Doppler
navigation system

Applied Physics Lab
(Maryland) for US
Navy

30-meter boom




1 antisatellite weapon
type Polyot-1, Nov 1963

aimed as first maneuvering
satellite (arguable)

* Zenit-2 spy satellite (Dec 61
launch failure, Apr 62 success)




-built instruments,
adian built and owned, US

cllite age begins to reach beyond
SUPErpOwWers
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