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May 25, 1961: JFK starts the
Moon race.

But the Space Age was
already in full flow

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

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



57-1961
957-1961
1961-1963 (if time)



CE

EXOSPHERE
nlanes 38 km

palloons 51 km

vest satellite perigees 90 km
(high apogee or freq. reboost)

Physics: highest transition layer is
— mesopause at nominal 80 km

ﬁxétl‘i-ltﬂ.p;ﬂllsé 30 km

N s “’-‘“i:d{i | Tradition: USAF gave astronaut
wings at 50 mi1.=80 km

Tropopause

TROPOSPHERE 12 km

- T'adopt 80 km as a natural boundary

| . __ CUMULUS CLOUD - 'ﬁ







* (energy per unit
ject 1n space relative to
e Earth's surface

owly at the edge of space, had E
.1 to 2.1 for different launches)

satellite at the same altitude needs
MJ/kg. Getting to orbit is MUCH harder!
ok 15 more years...



orbital)
43 Mar 187?), V-2

21 , Veronique

23, Skylark

111, Kappa-8

1): 1960 Oct 12, Black Brant 2
an): 1960 Nov, R-2 (V-2 derivative)
rdinia): 1961 Jan 12 with US Nike Cajun

a (TERLS): 1963 Nov 21 with US Nike Apache
ndia (SHAR): 1971 Oct 9 with RH-300 (?)



sful, or 49 percent

pr 1960 moon launch counted, had
, better than Pioneer 1 and 3

e excluded rates are 52 percent to 46

ot-n Poisson standard deviation, both countries
50 percent success rate

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



ay 1961

launches)

launches)
ercent (11 launches)

launches)

years success rates rose to 92-97

ar improvement for USSR rockets



ev, head of OKB-1 (now
Designed Sputnik, Luna,

| R-12 (Cuban missile crisis)

, 1 Chelomey, head of OKB-
5. 52 (now Krunichev) - ASAT, UR-100, Proton,
' Almaz

‘ operated like three independent space agencies







g 1957 first ICBM

he 8A91 rocket for orbital
0 1958 (Sputnik 3), related to
al ICBM

y version to preempt Vanguard: the
, minimal mods to prototype ICBM

-1 (Oct 1957) “Simplest satellite”
PS-2 (Nov 1957) carried dog Laika
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a-1) first probe to solar

0. 7 (Luna-2) first probe to hit

0N




rs, Venera

- Luna 3 farside photos
0: 2 launches, both failed
, 1960 and 1V to Venus 1961: 4 failed

A







agarin becomes the first
ostok 3KA No. 3”
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t, which was a
upper stage like that
missions

ithout astronauts, were
‘Korabl'-Sputnik™ (Spaceship-

rototype was followed by the 3KA
an-rated version and later the 3KV/3KD
ultiseater (Voskhod)



ng direction

a and Strelka first living things

stroyed in reentry

- launch failure crashed in Siberia
No. 1 - dog recovered safely after 1 orbit
KA No. 2 - dog recovered safely after 1 orbit
61 3KA No. 3 - Yuri Gagarin's flight

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



a, Mars, Venera,
v and used his R-7
1vatives

s a spy satellite in 1962;
for science missions

gram, with “DS” (Dnepropetrovskiy
tellites and the R-12 booster got going
061, with first success in 1962 under the
0s-1 cover name

e first Chelomer product, an antisatellite
development test, flew 1n 1963.



1961

: Explorer, Pioneer (with

gton): Vanguard
hina Lake): “NOTSNIK”
DD/LLos Angeles): Able, Samos,

ngley): CORONA (Discoverer)

tormed 1958 for civilian space programs

O formed 1961 for reconnaissance programs






ard
Delta with

t satellite - success

sphere” was Slcm - 2 of 8

anguard team went to Goddard to
ce satellites, but some stayed at NR

¢ know: the Vanguard 51-cm sphere
atellite had a later, secret history




THE WASHINGTON POST Thursday, June 33, 1963

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

Tt Bew American sateilites
elrenited the sarth today after
a spectzenlar “double-header”
hurbr_hl.n; with a slngle rockel.

hailed thelr swocess

4L pr ihat America

ibg inta space for real.
The maosoolets, ]au.n*hm!
Tl

all ther nayigation sys

to improve the accuracy of !!"

od o measare  the
.r.id.lntil:ﬂ.

the sala 5

America now Bas 11 satel:
Htes in artit apsund the earth,
compared with Russia's two.

New Space Flral
At nf IluiH:n‘ﬁ up I. pl.L'r

"'lu: m:-l: bcHL,
ie Kpown, |
by Ruzala
A two-stage, Thor-ab
an Air Farce rockel, ac
plished the feat.
The Transic II-A zattelite,
gatinnal aide and time.
ring aphere, soared into
A parcircular
carry [t aver afl of the earih’s
land masses—ineluding Russia
—excepl certaln &
inls.

ll.r the smaller hax
ateilite, which
radiation, Tt w|
apring action.
Taylonds Function
Hear Adm, T, F, Cannclir,
elhief of the Navy Burean o

weapons, told a Bews confer./siogle

ence here that the payloads of
the (wo satellites were func.|'
thoning properiy.

“There are no problems,” h
rald.

Wea)

them where they are.
Moving for Real

Crade. B. F. Freitng of the|Ho
ons B

Arpzciaisd Fres
The drawing chove shows how the Transit ILA satellife
and its “piggrback” package, a solar radiatlon measure-
ment satellife, appeared Just after saparation ln outer
apace yesterday. The larger satellile was developed by
the Appled Fbysics Laboratory of Johns Hopkins Unl-
versity at Silver Bprlng and ke smaller vehlels by the
Naval Research Laboratory here. At clghi: the double-
header satellite rockel takes off al Cape Canaveral.

ital" eleck
vy said eould
global time syste

will glve them|Canadian expeciment, carries|or
hat will tell a new featurs nat on the fix
| Transit satellifp—an alectso

Connelly said the launching

nf & pair of satellites with a

rocket - showed  that
ce GPETALIGNE are 'hﬂ!r‘-mms:
m_:-uung we can count oo

y maving nto

E. B, Kershner of the Johna
kins Applied P

i1 :thh and bringlng it to

1962, will be able 1o il: poal- | within 450 miles,

tions on Tand atd sea within
snetenth of a mile

The first Transit, launched |65
Inat April, Is glving fixes with-
In 2 guarter of a

terday will do better.
In orbit, ships at 5

iz orhiting time iz 100

ml:nutw: The orbil iz [nelined)

&5 degress (o the equator,
The amaller, 42-paund wli:

e, they|esdation sphere praobably
said, and the one launched yea: Ealten tehl
Kershner sa It
When all four Traneifs srelinfo a 7
nfe-|land elreult the earth more
terrogate them by radio at any | slowly.

time regardless of weather and|  The TLA, in addition to the

ok Tramalt 1
il aettle
hal larger orbit
r Trssts

DIAGRAM SHOWS OREIT
+ «« 6f "mother and damghter” sateilites




arveillance

anguard sphere
ed in 19677 Last
1vative 61-cm sphere
aunched in 1971. Vanguard
legacy much longer than
usually reported.

(c) Experiment III.




oommm—  |NCLASSIFIED .

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

XIl. DESCRIPTION OF THE LAUNCHING VEHICLES

A. General Description of Explorer | a payload. Other changes included a different shroud,
over the stage 2 motor domeheads, and a new high-
The Juno I configuration (Fig. 50) is similar to that of  performance fuel —unsymmetrical dimethylh ine

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

44— SECOND STAGE

MODIFIED REDSTONE —»
FIRST STAGE

44— GUIDANCE SECTION

Higlisgll

Figure 50. The Jupiter-C
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VINCLADSIFIED
&

BLOW - OFF
NOSE CONE :

KIGK MOTOR

LOW POWER
BEACON

| SQUIB
'l /(;JATED VALVE
PRE SSURIZING

BOTTLE / BELLOWS

BALLOON PACKAGE

SEPARATION

4th STAGE MOTOR
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mpt, off California

SUCCESSECS

: radiation diagnostics for Argus
1on belts, and infrared scanner
. 1 kg satellite!

e vehicle very unreliable

1ls did not emerge until 1990s



NOTS :
o2
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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
R T TR 172.5 wing of Skyray launch aircraft at NOTS airstrip in
e AR a Inyokern, California.

- 60°

L S : Lﬁ\ 9
5 4 l
S, R T )9

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

figuration 1-H (dimensions in inches). Drawing Courtesy LENGTH 582
Commander William W. West (U S. Navy, ret.). L—260- DIAMETER 18.0 IN(NOM)

TOTAL WEIGHT 432 LB
Below: Specifications of the five solid propellant stages em- ggg:i%:g TPF;Es.gS;E ggg 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 260] LB-SEC/LB
TOTAL IMPULSE 97930 LB-SEC
MOTOR PERFORMANCE INDEX 225
HOTROC =0 EXTRUDED 5th STAGE
SPHERICAL 6th STAGE LENGTH 186 IN
gnd and 3rd Stage LENGTH 55 N | DIAMETER 80 IN
LENGTH 71._IN. bl sorry et e T e 329 LB
DIAMETER I 165 IN. TOTAL WEIGHT — 1.25 LB PROPELLANT WEIGHT ______ 269 LB
TOTAL WEIGHT 360 LB PROPELLANT WEIGHT___ 07 LB | ODERATING PRESSURE 500 LB
PROPELLANT WEIGHT______ 300 LB OPERATING PRESSURE 1500 PSI | o BNING TIME 87 SEC
T dai— = G A W
: " CIFICIMPULSE ____ 245  Ls-sec/Lp
THRUST__ 4200 LB |ecre wewst— 2l ToTal MPULSE 6590  LB-SEC
PULSE LB-SECLB RFORMANCE X_ 200 :
TOTAL AN S8 "TF0000" - (B-5EC MO0 PEROMMNCE BIEX 130 s g

MOTOR PERFORMANCE INDEX__I92

QUEST, SPRING 1994 59




COVCeIcer

eb 59 (7))

d satellite (D-2, Apr 59)
satellite (D-13, Aug 1960)
ite 1mages (D-14, Sep 1960)
961

PITCH DOWN/SEPARATION

-

DECELERATION CHUTE < . P -
60,000-85,000 FEET ‘. & - SPIN/RETRO/DESPIN
] - 550,000-600,000 FEET

THRUST CONE SEPARATION,

P 540,000-590.000 FEET
Eas -~ CHUTE COVER OFF/HEAT
MAIN CHUTE _ SHIELD SEPARATION

60,000-65,000 FEET

§5,000-50,000 &
FEET




overed from sea

Discoverer 14 mid-air catch, pictures of
USSR airbases




Soviet Airfield (first image), 18 August 1960

.; ’
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i

aunches 1n only 18 months until
Ist full success

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



satellites, Scout,

- aeronautical research
- engines

oves to new “Beltsville Space Center”,

up (Huntsville) - becomes NASA-Marshall in

act with JPL goes to NASA

oroup at Canaveral later becomes KSC; Houston develops
n mid-1960s



SAMOS RECOVERY CAPSULE (E-5)

INBOARD PROFILE

| ASEY SEFARATION JOIMT

MOSE GONME
SEFARATION PLAKE
—PARACHUTE
ANTENM A Tug=—" 1 L, PRESSURE
5HELL—II
MIRRCR ASSY A
SEF PLANE —

FLA‘TEH".I
—PROGRAMMER | : l
H - + 4
£ |
{5}
LT
(FILTER)

La—T/M PG
| gy

I
CAMEIRA

MOUNTING PL .l.h'L_.. 1

ANT

| |
EARACHUTE EEPOSED FILM _"n,!._.-‘-"r
SPO0L —

HEAT SHIELD—




onitor for

1pported Vietnam ops,
1 to modern DMSP Air
orce weather sats




-1962

star - first true (real-
time, active)
communications
satellite (1962,

medium height orbit)

’ %

il s EL LRI

R TE e  GEO satellite was

E \\ |y / 8 Syncom 3 in Aug
W J 2l 1064, followed by |8
s N I Early Bird and ATS-1 0

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



antisatellite weapon
pe Polyot-1, Nov 1963

med as first maneuvering
satellite (arguable)

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




g1lt instruments,
an built and owned, US

te age begins to reach beyond the
DOWET'S
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