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Bumper in route to pad

In 15 years, 1950-1965,
many changes have taken
- place at Cape Kennedy,
‘Names, faces, facilities
and launch vehicles have
all changed, However, the

Jjob of testing new missile s

and space vehijcle S8 con-
tinues. :
Testing at Cape Kennedy

Stringeni: security precautions were taken

Meillewagon used for transporting and erecting Bumper

Bumper |

began in July 1950 with the
Bumper launches, ‘Bump-
€r was a combination of a
captured German V-2 and

an Army WAC Corporal, -
Bumper stood 56 feet high

an'd‘developed over 50, 000
pounds of thrust,

The purposes of testing
Bumper were to pProve the

Separation technique of the
V-2and Corporalat missile
altitudes a.pproachi.ng the
horizontaland to determine
high velocity, low altitude
temperature, pressure and .

- heat transfer chatacterist-

ics of the Teflon nose cone,

.Hish_oric Blui:per‘ launch- july 24, 1950
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The next vehicle to .climb
into the Florida sky was a

Strange looking Creature

fNamed Lark, It wasg an in-
terceptor missile used by
the Navy during World war
I for counter-.air'attack
against the Japanese, Foj-

‘Lark o
lowing WW II, both the Air
Force and Army ysed Lark
asatra ining vehicle for
antiaircraft mjg Siles, It
Was brought to the Cape in
Oct. 1950 to train crewsin

. meparation for the Bomarc
- Program,

Lark used 2 M4-A4 Army tany o, its blockhouse

alsoa test bed for guidance
Systems, such a5 the Fajr-
child developed Semiactive
homing guidance System,
The Lark Program was
concluded in July 1953,




et it e

Matador, a winged cruise
missile, was the first
Weapon system to be tested
at Cape Kenne dy. It was

built by the Martin Com-

Pary and was classeqd 5 sur-

face-to-surfac € tactical

missile, It wag powered

| M‘atador'

by an Allison J-33 jet en-
gine and was ground launch-
€d by a rocket booster
from a roadable launcher,

It had a range of 600 nauti-

cal miles (n.m.) with 5
Speed of 650 mph. and a
ceiling of over 35,000 feet,

Matador pre-launch checkout

It arrived at the Cape in
June 195] 3nq was declared
operational in Marchp 1954,
Matador was deployed with
Tactical Ajr Commangd ip
Germany ang Formosa,
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Snark Pre-launch chet;kouts

The next m'issile to be-

tested was Smark, Thig ve-
hicle was the first ICM-1n-
tercontinenta Missile, 1t

looked Very similar to 5 jet

It began its test
Program in August '52 anqg
Was operationa] by 1959,
Snark wag 69 feet long
and had a wing span of 42
feet, Two 130, 000 pound
thrust booster rockets, at—

tached to the fuselage, pPro-

Snark

vided liftoff and accelers .-
tionuntij the turbojet cruise
engine took over,

For €conomy of test op-
€rations, Many Snarks were
fitted with retractable gear
to allow lan ing after test

- Sma rks. neéver made it back

to the skig Strip (the Cape's
10,000 foot Tunway), so the

waters, ! :
Snark was 3 complemen-

-Spark and F-89 chage phne »

Launch

tary weapon to the long
Tange ballistic missiles, 1¢
had the Capability to deliver
2 nuclear Warhead at
Tanges up to 5,250 nautica]
miles (nom.), 1t used a
self-contained stellar mop-
itored inep¢ ial guidance
System to guide the vehicle
On a high altitude Penetra-

tion to itg target,

Snark wag stationed with

the Strategic Ajr Commang

at Dovw AFB, Maine,




- Bomare

Bomarc, an Operational
interceptor missile, began

its-test ‘Program in Sept,

1952, 1t is designed to in-
tercept énemy aircraft

-While they are far from

American borders., [t is
Supersonic, - Mach 2,7—
{4 000MPH), andhas 2 ceiling
of 100, 000 feet, It uses
rocket power for take -off

and twin ram jet engines v

for cruising,

Bomarc is deployed with
Air Defense Command and

~is tied in with the SAGE

(Semi -Automatic Ground
Equipment) System,
Ifaninterce Pt with an

enemy is neces sary, SAGE

will guide the Bomarc to
the vicinity of the target at
which time the missile's
homirg radar will take over,
Bomarc is destroyed with
its target,



The U.s, Arrnf Redstone

miss ile, named for its
place of development, the
Army's Redstone Arsena]

duty both ag ap operationa]
surface-to-su-rfa.ce weapon
and a man-rateq booster,

1953 ang by 1956, it was
Operational witp the Army
in Europe, It was useq by
the Army to extend ang
Supplement the range and

mliability and performance
record, it was cho 8 en by
NASA to be the booster for
the Mmanned suborbita] phas-
es of Project'Mercury.
The Mercury-Re 4 Stone
vehicle was 3 modified ang
elongated Version of the
Redstone mjgg ile. Over

into the Mercury-Reds tone,
On May 5, 1961, at 9.34

‘8@&.m., the Mercury-Reg-

Stone lofied astronaut Alap
Shepard to analtitude of

115 miles and a distance of ‘

302 miles downrange,

The second manned syph.
orbital flight was conduct- .
ed on July 21, 196 with
2 s tronaut Virgil 1. ngyugn
Grissom aboard,

After reviewing the data
obtained from the two syc-
Cessfyl Suborbita] flight s,
2 decision was Mmade that

“ital flight Phases,

Tl}e Mercy ry-Reds;one
has beep called 'the boost-
€r that workegq itself right
out of a job,



X-17, tested 1955-57, was

'develcped to ansvwer a num-
ber of questions surround- -

ing the reentry problem,
Itwasa three-stage rocket,
weighing about six tons angd
standing 41 feet high,

It was fired to 500, 000
feet and then Plunged at
Speeds up to Mach 15 back
into the Earth's dense at-

mosphere to gather infor-

mation on the problems
arising when a warhead re-
enters, Telemetry equip-
ment in the nose cone
transmitted data on heat
and other conditions to the
ground stations for analy-

- 8is, This was the first ve-

hicle to obtain such infor-
mation on the reentry phe-

uomenon,

Thirty-eight of
these wehicles were tested,
The results of this testing
had a direct e ffe ct on the
development of the Atlas
ICBM, B
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Navaho was intended as a
long range Strategic mig-
sile. Itwas a supersonic,
sur face-launched, cruise
missile Powered by two
ramjet engines, It was

ve rtically launched ang .
carried to its

highp

" Navahe

Cruise altitude by a
liquid, rocket engine, The

‘missile wag designed to

Cruise at Mach 2 # . and
deliverg warhead 5, 00g
A.m. The Navaho Program
Wwas concluded in Fep, 1958
‘Navaho was an important

test bed for the develop-
ment of propulsion Systems
and the automatic inertia]
guidance s Yy8tem used op
our former ICBMs,

Following Navaho RED, it became a ﬁrget drone for Bomarc.




10

The Army dewloped Jupi- |

ter was the first missile
which served both ag a weap-

on system and space booster,
-The first Jupiter, tested

on March 14, 1956, was a
modified Redstone missile

with Jupiter compenents,

One yearlater the first all-

component Jupite r IRBM
(Intermediate -Range Bal-

listic Missile) was tested.'
By 1960, Jupiter was op~

erational and stationed in

Turkey and Italy. The

Jupiter IRBM had a range

Jupiter

©f 1,500 miles, a speed of
10,000 mph., used an a]]-
inertial guidance system
andcarried anuclear war-
head, ’

The testing of the Jupiter
C, which was the space
booster type, aiso began
early. The first Jupiter C
(short for Jupiter Compos-
ite Reentry Vehicle) was
launched on Sept, 19, 1956,
Jupiter C was a combina -
tion of the Redstone missile
withthree Stages of cluster-

Jupiter as a satellite booster

.. ed Se.fg.ean.t .rockets,

During 1958, six Jupiter
Crockets were used as
satellite boosters, They

placedinorbita total of
three satellites, including
the free world's first satel-

lite Explorer T on January
31, 1958' :
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» OnJuly 29, 1955, Presi-
dent Eisenhower announced
that the United States would
launch "small unmanned
Ea.rth-c.ircling satellites as

Part of the United States

participation in the Inter-
national Geophysical Year,
which takes place between
July 1957 ang December
1958." This was the start
of Project Vanguard and
the Scientific Earth Satel-
lite Program,

By December 1956, the
first Vanguard was at the
Cape and was readied for
its first launch on Dec, §
This vehicle was essential-
b the Navy Viking rocket
withtest instrumentatia.

- ellite,
ed on Dec, 6, 1957, with a_

'Vanguar’d,

added. The first test and
the two that followed were
Successful,

Then along came the Rus-

sianSputniks, This placed
increased pressure on the
United States to loft a sat.
‘ This was attempt-

development mode l Van-
guard booster, Unfortun-
ately, itexploded on the
pad. The nation reacted to
this event as though it were
@national disaster, A
backup Vanguard was read-
ied for launch, But again
d‘isappointm‘.e nt was in
store. Test vehicle 3 lift-
ed off fine but exploded af-
ter a minute of flight.

At this time, Vanguard
Seemed destined for fail~
ure. Howeve r, the next

. Vanguard prowed its worth,

Itlifted off at 7:15 a.m. on
March 17, 1958 and after
ten minutes of flight suc-
cessfully placed its empty
third stage and the second
United States g atellite
"1958 Beta' into orbit,

Project Vanguard con-
cluded in September 1959
after 14 launchings and orb-
iting three satellites,

11
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The Air Force Thor has ako
seen duty as a weapon system
and space booster, Its test
Program began on January
25, 1957, This was just 13
months from the time the
missile was approved and
the production arder issued,

.The first four tests were
unsucces s ful, However,
much was learned from

these ea rly shots and
modifications were made to
the vehicle, The first suc-
cessful Thorwas launched
on September 20, 1957,

e
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Thor

Thor was a liguid fuel,
single stage IRBM, It had
arangeof 1,500 n, m,,used
an all-inertial guidance
Ssystem and carried a nu-
clear payload, 1t became
°perational in May 1959
and was deployed with the
Royal Air Force in England,

Because of its ‘reliability
and versatility as a weapon
S8ystem, Thor became our
workhorse of Space. Mated
with upper stages, such as
Able, Able-Star, Agena and
Delta, Thor has success-

fully boosted payloads like
Diécoverer, Pioneer, Ex-
plorer, Transit, Courier,
Echo, Tel star, Relay, Ti~
ros, Allouette, OS8O, Ariel
Anna, Syncom and Nimbus
into orbit,
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Bull Goose was 2 ground

launched diversionary mis-
sile, It was tested at Cape
Kennedy from March 13,
1957 - December 1958,
The Bul] Goose was ajr-
breathing and powered by a
J-83 turbojet engine, It wag

5

Bull Goose

subsoni‘c,vlong range
2nd had the capability
to fly at high altitudes,

The purpose of this mis,-"

Sile system was to decoy
€nemy ajr defense_ force s,
thus allowing oyr Strategic
Air Command aircraft ang

missiles to reach their
targets, Although develop-
ment and testing of this
vehicle was 8uccessful, the
Bull Goose Program was
€anceled on Dec, 12, 1958,

S 13



Polaris, the Navy's sub-

marine launched ba] listic

missile, is an important
deterrent in our nation's
arsenal,

It began its test Program
at Cape Kennedy in April
1957, Three types of Polaris
missiles have been tested
here - A-1, A-2 and A-3
All three have gone through
the same test sequence,

First, the Polaris was

tested from the land pads
at Cape Kenne dy. When
these tests proved success-
ful, the missiles were
launched from a converte d
€argo ship, known as the
USS Observati on Island,

. Finally, the missiles were

14

fired from the nuclear

powered submarine,

The first submarine to
launch the Polaris was the
George Waslington on July
20, 1960, The George
Washington was also the
first submarine to g0 on
operational patrol with the

1,200n. m, A-] in its tubes ,

on Nov. 15, 1960, _

While the George Wash-
ington and other Polaris
subs were on patrol with
the A-1, the "longer range
1,500 n, m. Polaris A-2
was being tested, It com-
pleted its test program in
1962 and was operationa’l
on the Ethan Allen in June
1962,

Coincident with the A-2'g
testing, the 2, 500 n.m,

Polatis A-3 was being de-
veloped. It was first test~
ed on Aug, 7, 1962, and by
Sept. 1964, it was opera-
tional on the Daniel Web -
ster, ' .
Eventua.lly, there will be
4l Polaris Submarines on
Patrol with each carrying
16 missiles, Ready for

instant retaliation in cas e
of enemy attack, the Polaris

is a’ significant dete rrent,
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Atlas, America's firgt
Operationa} Intercont in-
ental Ballijgtjc Missile
(ICBM). alsohas seepn duty
as a Man-rated ang Space
booster,

Its test Program began on

June 1], 1957 ang by Sep-
tember gq, the "D mog.
elwas OPerational with the
Strate 8ic Air Commang,

Models "E" and "F'" have

- ed with Various

Atlas

Atlas hag also had ap ac-

- tive lifeas 5 8pace booster,
In Project Scare, it became
the first Complete missije
tobe placeg in orbit ang
relayed President Eisen-
hower'g 1958 Christmas
message back from space,
Atlas algo €rved as the
orbital booster for Project

Mercury, Astronaut's John -

Glenn, Sco tt Carpent er,
Wally Schir ra and Gordon
Cooper an rode the de-
endable Atlas jnto orbit,

It has algo been combin-
upper
Stages, sych as Able,
Agena ang Centaur, The
most frequent combination
has been the Atla.s-Agena.

Usingb this comb ination. all

the Ranger Series, Marin-

Nuclear Detection Satel-
lites have been launched,
The Atla.s-Centaur com-~
bination is a pew vehicle
being developed by NASA,
The eventual Payload wil]
be Surveyor, designed to
make a soft landing on the
moon, . '

15



Juno Il was another space
workhorse. It usedan
elongated Jupiter IRBM as
its firststage for increas-
ed burn time. The four

Jume

Stage Juno stood 76 feet
highand deweloped 150, 000
pounds of thrust; it was.
capable of placing 100
pounds into a 300-mile or~

bit,

Juno 11 boosted the Pio-
neerIllandIV space probes
and orbited Explorers Vii,
VIII and XI,
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Titan I ICBM

The Air Force developed
Titan first flew from Cape
Kennedy on Fep, 6, 1959,
Soon, it had earned a rep-
utation for reliability by
8caring 20 completely syc-
cussful missiong in its

 first 25 flights, By December

1961, Titan 1 was declared
Operational and turpegq oer
to the Strategic Ajr Com-
mand at Lowry AFB, Colo,

Already unde r develop-
ment by thig time was ap
advanced verg ion of the
Titan, calleq Titan II, The

Titan

of the Titan T were its ca=-

most important advances

Pability of carryinga heav-’

ier Payload, a greatly re-

duced reaction time and all

inertial guidance system,
The first launch of Titan

II took Place on March 16,

1962, Twenty-two flights
later, Titan IT completed
its research and develop-
ment test program, This
was well ahead of schedul e
and belowcost, In fact, it
required less than half the
number of test flights than

Titan I ICBM

any previous ICBM.
Titan1lis Operational with
SAC at McConnell AFB,
Kansas; Davis - Monthan
AFB, Arizona, and Little
Rock AFB, Arkansag,
TitanIl also has two other
important roleg in today's

- aerospace age, it is the

booster for Project Gemini
and is the core of the Titan
III-C space booster,




Hound Dog, a pooch with
2 punch, is an air-to-syr-
face missile, It's drop
launched from under the
wirgs of SAC B-52 bambers,

It was first tested on the
Range in April 1959. Later,
it was launched in crew
training exercises,

18

Hound Dog |

" Hound Dogis an extreme- .

ly versatile missile, It
canflyat tree-top level o r
eleven miles high. It can
8plit off and attack its own
target hundreds of miles to

the sides of its bomber -

launch platfarm, can change
courseand altitude, fly dog

legs and feint runs without
any outside control, .
Hound Dog is 42 feet long,
hasa range of 600 o, My is
Supersonic and inertially
guided, Each B-52 boinber
can carry two Hound Dogs.
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Mace ig 5 Surface to
surface Cruise missile and

is an improved version of
the Matador, It is
i.nertia.lly guided, subsonic
and is capable of Operating
at altitudes from low to
40, 000 feet, Like the Mat-

o

ador, it is boosted to
cruising speed by a rocket
booster, - - :
Mace wag tested at
the Cape from Oct, 29, 1959
through March 1962, It is
OPerational witp Tactical
Air Commang in Germany

‘Missileman Ar

and Okinawa,

Following completion o f
its R&D-program, it wasg
fired from the Ca pe for
Crew training untj] July 63

19



Pershing, the Army's
selective range missile, is
2 two-stage, solid propel-

lant, inertially guided bal-
listic missile,

Named in honor of the
Generalof the Armies John
J.Pershing of World War I
fame, Pershing is the re-
Placement for the Army's
earlier Redstone missile.

20

The Pershing system in-

cludes a mobijle erector-
‘launcher, whic bk permits

the vehicle to be transport-
ed to an unprepared site,

‘erected and fired within a

matter of minutes, It can
be fired from any'type ter-
rain and in any climate,
Its range is 100-400 n.m.,
and its payload is nuclear,

Pers hing began its test
Program at Cape Kennedy
in February 1960 and was
completed by April 19 63.
It is now operational with
the Army,



Blue Scout s 2 versatile,
high altitude research ve-
hicle, A selection of seven
basic solid propellant mot-
Ors may be assempled with
Compatible interstages ang
payload carriers to form
any one of four se Parate

‘and distinct missiles, each:

Varying in range, payload
and altitude capabilities,
The first version is call-
ed Scout, This is a four-
Stage vehicle ang is guided
through third-stage byupn.
out by an inertially refer -

enced autopilot, ¢ is ca-
pable ct'p‘laéing a 150-poung
Payloadina 650p, m. arbit,

Blue Scout 1 is a three-
Stage vehicle and is also
guided through thi’rd-s_ta.ge
burnout, ¢ can launch 5
300-poung Payload on 3

1458 n, m, trajectory.

Blee Scout It is four-stage
and js guided throu gh
fdurth-stage burnout by ap
autopilot, 1t can lobe a3
15 O-poung Payload in a3
2,400 n, m, trajectory.

The last version is Blue

Scout Jr, It is also 5 four-
Stage vehicle byt is un-
Buided, 1t g designed to
Power smajj Payloads to
extremely high altitudes
(27 pounds to 125,000 n.,m.),
Blue Scout began its test
program inl960and ig still
being used for research,

21



Minuteman Pad Launch

Minuteman, the Air
Force's instant ICBM, be gan
its test pPrgram in February
1961. The first three
launches were from the
above ground pad,

However, these early tests.
Proved so successful that
all the following tests were
from the underground silos,

Minuteman derij ves its

22

Rame from the menwho

- Were prepared to fight on

2 minute's notice during the
American War for Inde-
pendence,

Current ly underway at

Cape Kennedy is the testing

of Minuteman II. '
This is the second gene-
ration Minuteznan» and has

@ greater range and in-

M{npteman Silo Launch .

-creased payload capability,

Following completion of its
test pProgram, Minuteman
IIwill replace Minuteman |
on operational duty,
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NAsa'g Saturn.Arnerica.-'s
Moon rocket, hag just pasg-
ed its first milestone, This
was the completion of the
SatwrnI program,, Ten suc-
cessful launcheg inten trys,
Now the Saturn IB will be

tested, Saturn IB is 3 new

Saturn 1B will be ugedq to
put the Apollo Spacecraft

and three astronauts into
Earth orbijt, Although
Powerful vehicje 8, both
Saturns [ ang IB are little

8isters to the Saturn V.

Today!s Saturns develop
aboutl,s million-pounds
ofthrust, By, Saturn v
will develop 7,5 million-
pPounds, It is the vehicle
Scheduled to power three
astronauts to the Moon by
1970.4

23



Project Gemini is the in-

termediate Step between

Projects Mercury and
Apolloand is the beginning

©of sophisticated, manned

space flight,

The invaluable experience
of Project Mercury show-
ed that man can survive a
rocket ride into space, that
he can Ssurvive orbital

24

Gemini-Titan
flight and that he can per-
form useful] functions in -
space, ‘

With Project Gemini,
whole new vistas are open-
ed far man and for al] fu-
ture manned explorations
of space. As astronaut
Virgil (Gus) I, Gris som

puts it: "Until now, man _

has beena self- experi-
meating guinea pig, sub-

Jecting himself to space to

‘test whether or not he can

standup to this hostile new
environment. With the

Gemini program, man ha s

Stepped into his proper
role --''"The Explorer.of
Space, "




Taller than twelve stories
and six times more powerful
than the Mercury-Atlas, the
Air Force's Titan IIIC is Amer-

ica’s most powe rful booster,

Titan III is the re sult of
technology develo pedin
perfecting earljer military
boosters like Thor, Titan1,
Titan [ and Minuteman,
It is the first booster to
‘combine solid fuel motors,
develop ing 2.4 million-

pounds of thrust, for tre-

- mendous lift-off power with
8ophisticated liquid fuel
motors for in-space’ stop s
and starts, '

Titan Il is being develop-

ed in two models -- [IIA
and IIIC, ‘

Titan ITIA is essentially
a structurally beefed -up

- TNitanIl with 5 versatile, re-
startable Transtage added,
Four successfy] flights of

TitanllIC

Titan IITA have been con-
ducted at Cape Kennedy,
The first launch of Titan
IIIC, which is the "A! yer.
sion with two 120-inch dia-
meter solid fuel rockets
attached, Successfully took
Place on June 18, 1965,
Titan IIT has 3 17 vehicle
research and development
pProgram. Five flights in-
volved the Titan “IIIA and
twelve involve the Titan
Ic. o
‘Some of the future pay-
loads for Titan IIl are MOL
(Manned Orbiting Labora-
tory)and the Defense Satel-
lite Communications Sys-
tem. MOL, a combination
of a modified Gemini B
8pacecraft and a "small
house trailer size" space
la.boratory will allow two
astronauts tolive and work
in a Shirtsleeve environ-

‘ment while o rbiting the

Earth for periods ‘up to
thirty days, The purpose
of MOL is to determine the
military usefulness of man
in space, The Defense
Satellite Communications.
Systez_n will consist of
twenty-four communications
satellites circling the globe
atan altitude of 21, 000

~miles. Only three launches

will be required to place
the system in orbit, with
clusters of eight satellites
launched from a single
Titan MIC, This system
will provide reliable world-
wide circuits for essential
military communications,







