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HIGHLIGHTS OF GENERAL ELECTRIC'S PARTICIPATION 

I N  THE U.S. MISSILE AND SPACE PROGRAM 

FOR IMMEDIATE REIE~LSE 

The General E l e c t r i c  Company was given the  f i r s t  i n d u s t r i a l  

c o n t r a c t  f o r  l i q u i d - f u e l  rocke t  engine work i n  the  h i s t o r y  of t h e  

United S t a t e s .  The Army Ordinance con t r ac t  c a l l e d  f o r  research  

and development i n  a l l  phases of guided m i s s i l e s .  The p r o j e c t  

was named Hermes. 

A yea r  l a t e r  General E l e c t r i c  a l s o  was asked t o  focus i t s  tech- 

n i c a l  t a l e n t  on t h e  work t h a t  had been done by t h e  Germans, and 

s e n t  four  members of t he  team t o  Europe t o  ga the r  what they 

could of German m i s s i l e  technology and equipment. 

Hermes h i g h l i g h t s  included:  

F i r s t  m i s s i l e  opera t ions  a t  White Sands Proving Grounds 
and the  a r e a  t h a t  i s  now Cape Kennedy. 

F i r s t  launch of a m i s s i l e  from shipboard a t  sea .  

P ro j ec t  Bumper, t he  f i r s t  launch of a two-stage rocket .  

Construct ion and f l i g h t  t e s t  of f i r s t  i ne r t i a l l y -gu ided  miss i le .  

An a l t i t u d e  record of 252 mi l e s ,  s e t  by Bumper F ive ,  s tood f o r  
7 yea r s .  

A t o t a l  of 103 m i s s i l e s  were b u i l t ,  o r  r e b u i l t ,  and f i r e d  dur ing  
t h e  10 years  of the  Hermes program. 



Subsequent General E l e c t r i c  Space Highl ights :  

1955 The Company i s  s e l e c t e d  by t h e  A i r  Force t o  develop 
the  r een t ry  v e h i c l e  f o r  t h e  At l a s  i n t e r c o n t i n e n t a l  
b a l l i s t i c  m i s s i l e .  

1958 General E l e c t r i c  rocket  engine launches Vanguard space 
s a t e l l i t e  a s  p a r t  of I n t e r n a t i o n a l  Geophysical Year. 

1959 The Department of Defense awards General E l e c t r i c  t he  
development con t r ac t  f o r  a complete unmanned spacec ra f t .  

1960 The Company secures  con t r ac t  f o r  cons t ruc t ion  of t he  
space v e h i c l e  and i n t e g r a t i o n  of t he  subsystems f o r  
P ro j ec t  Nimbus, f i r s t  weather s tudy s a t e l l i t e .  

Recovery of the  Discoverer space capsule  whose r een t ry  
and recovery system was designed and b u i l t  by General 
E l e c t r i c  marks t h e  f i r s t  succes s fu l  recovery of an o b j e c t  
t h a t  had been o r b i t e d  around the  Earth.  

196 1 The Company's A t l a s  radio-command guidance system i s  
used t o  guide the  Mercury spacec ra f t  ca r ry ing  the  chimpanzee 
Enos i n t o  a predetermined o r b i t  i n  prepara t ion  f o r  manned 
o r b i t a l  f l i g h t .  The system i s  a l s o  being appl ied  t o  
t he  guidance of A t l a s  boos ters  f o r  t he  Advent communication 
s a t e l l i t e  launching and t h e  Ranger Moon probe v e h i c l e s .  

1962 General ~ l e c t r i c ' s  radio-command guidance system i s  p a r t  
of a l l  t h r e e  of t h e  US'S manned o r b i t a l  launches, a s  w e l l  
a s  on the  Mariner I1 spacec ra f t  on i t s  journey t o  observe 
the  p l ane t  Venus. The system has been chosen t o  provide 
the  p rec i se  c o n t r o l  required t o  put t h e  two-man Gemini 
spacec ra f t  i n t o  o r b i t ,  a new s t e p  i n  space scheduled f o r  
1964. 

General E l e c t r i c  is  awarded a major suppor t ing  r o l e  i n  
P ro j ec t  Apollo. General E l e c t r i c  w i l l  provide supp l i e s  and 
s e r v i c e s  t o  a s s i s t  NASA i n  the  performance of checkout,  
r e l i a b i l i t y  assessment and i n t e g r a t i o n  support  f o r  the  
program. 

1963 General E l e c t r i c  i s  awarded an a d d i t i o n a l  r e s p o n s i b i l i t y  
i n  t h e  luna r  program: opera t ion  of NASA's Mis s i s s ipp i  
Tes t  F a c i l i t y ,  a s t a t i c  t e s t  a r e a  f o r  Saturn boos ters .  



Major new c o n t r a c t s  inc lude  one f o r  t he  development 
of t h e  Mark 12 r een t ry  system f o r  t he  A i r  Fo rce ' s  
advanced Minuteman m i s s i l e ,  a s  w e l l  a s  one f o r  t he  
development of NASA's B i o s a t e l l i t e  - a recoverable  
space v e h i c l e  which w i l l  s tudy the  combined e f f e c t s  of 
r a d i a t i o n  and weight lessness  on b i o l o g i c a l  specimens 
dur ing  extended o r b i t a l  f l i g h t .  

1964 GE assembles and t e s t s  NASA'S Nimbus weather s a t e l l i t e ,  

General E l e c t r i c  d e l i v e r s  the  f i r s t  of a s e r i e s  of 
complex e l e c t r o n i c  checkout systems a s  p a r t  of t h e  
r e l i a b i l i t y  and checkout support  being suppl ied t o  NASA. 

1965 The f i r s t  GE-635 computer is  i n s t a l l e d  a t  Kennedy Space 
Center.  Primary funct ion:  monitor some 3,000 d i f f e r e n t  
p a r t s  on t h e  e a r l y  Saturn.  

NASA's Geodetic Ear th  Orbi t ing  S a t e l l i t e  (GEOS) is  launched. 
General E l e c t r i c ' s  g rav i ty  g rad ien t  t e s t  system is  the  
s a t e l l i t e ' s  s t a b i l i z e r .  

1966 The h igh ly  succes s fu l  Gemini manned f l i g h t s ,  which used 
General E l e c t r i c ' s  r ad io  guidance system and f u e l  c e l l s ,  
a r e  completed. 

1967 The Nimbus I1 weather s a t e l l i t e ,  o r i g i n a l l y  s l a t e d  f o r  
a six-month o r b i t ,  cont inues i t s  outs tanding  performance 
a f t e r  func t ioning  i n  o r b i t  f o r  20 months a s  of t h e  end 
of t h i s  year .  

The second GE-635 computer -- wi th  such a p p l i c a t i o n s  a s  
pre-launch checkout,  p o s t - t e s t  reduct ion  and mult i -pro-  
gramming requirements -- is  i n s t a l l e d  a t  Cape Kennedy. 

Successfu l  launch and recovery of B i o s a t e l l i t n  11, developed 
and manufactured f o r  NASA by GE. 

1968 NASA's Orb i t i ng  Astronomical Observatory 11, f o r  which 
General E l e c t r i c  designed and b u i l t  a s t a b i l i z a t i o n  and c o n t r o l  
subsystem, i s  succes s fu l ly  launched. OAO's ob jec t ive  i s  t o  
provide f o r  t he  f i r s t  time a d e t a i l e d  survey of t he  s t a r s .  

General E l e c t r i c ' s  TRANSATEL (Transportable  S a t e l l i t e  Tele- 
communications) provides l i v e  c o l o r  TV coverage of t h e  
Apollo 7 splashdown and recovery. 



General ~ l e c t r i c ' s  po r t ab l e  nuc lear  genera tor ,  SNAP-27, 
is  readied f o r  t he  Apollo 12 Moon Landing, when i t  w i l l  
be l e f t  t o  provide power f o r  t he  equipment package 
which w i l l  monitor and t ransmi t  d a t a  on the  Moon's environment 
f o r  a  year  a f t e r  t he  a s t ronau t s  r e t u r n  t o  Earth.  

Nimbus 111, most soph i s t i ca t ed  of the  experimental 
meteoro logica l  observa tor ies  b u i l t  f o r  NASA by General 
E l e c t r i c ,  i s  launched succes s fu l ly .  

GE i s  prime con t r ac to r  f o r  TEKTITE I, a program sponsored 
by NASA, the  Navy and the  Department of t he  I n t e r i o r  t o  
determine man's capabi l i - ty  t o  perform a s c i e n t i f i c  research  
mission whi le  l i v i n g  on the  ocean f l o o r .  TEKTITE w i l l  a l s o  
access  t h e  c o r r e l a t i o n  between long du ra t ion  missions under 
t h e  sea  and i n  o u t e r  space. General E l e c t r i c  i s  fu rn i sh ing  
t h e  undersea h a b i t a t  and a s s i s t i n g  i n  the  program planning 
and s c i e n t i f i c  coordinat ion.  
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CAPE KENNEDY, FIA. -- As many a s  20,000 sepa ra t e  con t r ac to r s  

have been involved i n  the  Apollo program. One of t he  l a r g e s t  

and most d ive r se  of these  con t r ac to r s  is  the  General E l e c t r i c  

Company. 

Over 6,000 General E l e c t r i c  employees i n  26 l oca t ions  provide 

suppor t  ranging from checkout of the  spacec ra f t ,  boos te r  and 

launch f a c i l i t i e s  t o  i l l umina t ion  of t he  instrument panels i n  

t he  command and lunar  modules and c o l o r  TV t ransmission of t he  

splashdown of Apollo. 



Pre-launch checkout systems, b u i l t  by GE's Apollo Systems 

Organizat ion i n  Daytona Beach, F l a . ,  have a l ready  conducted 

thousands of t e s t s  on t h e  Apollo 11 spacec ra f t ,  i t s  Sa turn  

launch v e h i c l e  and on the  launch f a c i l i t i e s  themselves. 

"Fourteen Apollo Systems ACE (Acceptance checkout Equipment) 

s t a t i o n s  have t e s t e d  t h e  Apollo 11 spacec ra f t  from fac to ry  t o  

launch," G. T. Smiley, General Manager of Apollo Systems, s a i d .  

"Each three-room ACE s t a t i o n  comprises racks of equipment which 

conduct c r i t i c a l  t e s t s ,  a cqu i r e  d a t a ,  analyze f ind ings  and 

r e p o r t  on those f ind ings .  They a r e  capable of checking a l l  

of t he  s p a c e c r a f t ' s  more than 3,000 t e s t  po in ts  au tomat ica l ly ,  

r ece iv ing  d a t a  a t  t h e  r a t e  of 200,000 b i t s  per  second." 

S imi l a r  GE Apollo Systems equipment i n spec t s  a l l  of t he  

thousands of checkpoints on Saturn V ' S  t h r ee  s t a g e s ;  conducts 

a l l  switching opera t ions  i n  the  f i n a l  t h ree  minutes of count- 

down; checks f u e l i n g  of t he  Sa turn  s t a g e s ;  and con t ro l s  communications, 

t e lemet ry ,  water  c o n t r o l  and launch complex opera t ions .  

Another General E l e c t r i c  component, the  Mis s i s s ipp i  Tes t  

Support Department, opera tes  and maintains  t he  25 square-mile 

NASA M i s s i s s i p p i  Tes t  F a c i l i t y  (MTF) near  Bay S t .  Louis. According 

t o  J. R. P icard ,  General Manager of t h i s  GE Department, s e r v i c e s  

provided NASA a t  MTF, proving ground f o r  t he  f i r s t  and second 

s t ages  of the  A p o l l o / ~ a t u r n  V space v e h i c l e s ,  include range main- 

tenance,  systems modi f ica t ions ,  c e n t r a l  c o n t r o l  and the  t r a n s p o r t ,  

s t o r a g e  and t r a n s f e r  of cryogenic p rope l l an t s  and high-pressure gases .  



The department a l s o  opera tes  high-pressure water  systems 

on t h e  t e s t  s t ands ,  performs t e s t  and range d a t a  a c q u i s i t i o n  

and processing,  and opera tes  t he  l abo ra to r i e s  which provide 

e l e c t r o n i c s ,  ins t rumenta t ion ,  m a t e r i a l s ,  c a l i b r a t i o n ,  photographic,  

a c o u s t i c ,  and video s e r v i c e s .  

The Company's Information Systems Equipment Divis ion i n  

Phoenix, Arizona, provided two high-speed GE-635 multi-programming 

and m u l t  i -process  ing computers t o  conduct pre- launch checkout 

of t he  Sa turn  V launch veh ic l e s  on a l l  Apollo missions and a r e  

key components i n  t he  p o s t - f l i g h t  reduct ion  of d a t a .  During t h e  

f i n a l  hours of countdown, t he  GE computers cont inuously monitor 

some 3,000 d i f f e r e n t  va lves  and gauges on Sa turn ,  checking them 

12 times each second and f l a s h i n g  s e l e c t i v e  b i t s  of d a t a  t o  any 

one o r  a l l  of 30 d i s p l a y  t e rmina l s - - a l l  i n  r e a l  t ime. 

The Valley Forge, Pa., based GE Space Systems Organizat ion 

has  made two p r i n c i p a l  con t r ibu t ions  t o  t he  Apollo program. 

Lee Farnham, General Manager of Space Systems s a i d  t h a t  a c o l o r  

TV t ransmiss ion  system, b u i l t  and operated by GE f o r  Western 

Union I n t e r n a t i o n a l ,  Inc. ,  provides l i v e  c o l o r  t e l e v i s i o n  coverage 

of a l l  Apollo r ecove r i e s  v i a  s a t e l l i t e  from the  recovery c a r r i e r .  

Andan i so tope  thermoelec t r ic  power system c a l l e d  SNAP-27 w i l l  

provide e l e c t r i c i t y  t o  power a package of experiments t o  be l e f t  

on the  su r f ace  of the  Moon on the  Apollo 12 mission t h i s  f a l l .  

Neutrography s e r v i c e ,  a non-destruct ive t e s t i n g  technique 

s i m i l a r  t o  X-Ray b u t  which r evea l s  d e t a i l s  which can not  be seen 



i n  X-Rays, i s  being used by con t r ac to r s  who supply components 

t o  t he  Apollo P ro j ec t  and i s  provided by the  General E l e c t r i c  

I r r a d i a t i o n  Processing Operation i n  Pleasanton,  C a l i f .  

Neutrography is  used p r i n c i p a l l y  t o  i n spec t  pyrotechnic devices  

such a s  t h e  tens ion  t i e  c u t t e r s  which must s epa ra t e  t he  

command module from the  command s e r v i c e  module p r i o r  t o  re -  

en t ry .  The s e r v i c e  is  e s p e c i a l l y  u s e f u l  f o r  i n spec t ing  explos ive  

devices  which con ta in  high q u a n t i t i e s  of hydrogen but  which appear 

t r anspa ren t  when X-Rayed. 

Instrument panels aboard NASA's Apollo 11 command module 

and i t s  piggyback Moon-exploring Lunar Module w i l l  glow wi th  

"moonlight" lamps manufactured by the  General E l e c t r i c  Miniature 

Lamp Department i n  Cleveland, Ohio. The low-brightness e l e c t r o -  

luminescent (EL) l i g h t  sources a r e  wafer t h i n  and produce a 

b r igh tnes s  approximating moonglow. They were chosen f o r  t he  

job because they provide more v i s u a l  comfort f o r  the  a s t ronau t s  

and because of t h e i r  extreme ruggedness. 



CONTRIBUTIONS OF OTHER GE COMPONENTS 

Other General E l e c t r i c  components, t h e i r  locat ions  and 

contr ibut ions  were: 

Component 

Aerospace E l e c t r i c a l  
Equipment Department 

A i r c r a f t  Engine Group 

Apparatus Service 
Shops Department 

Locat ion 

Syracuse, N .Y. 

E r i e ,  Pa. 

Lynn, Mass. 

Evendale, Ohio 

Chamb l e e ,  Ga . 

Capacitor Department Irmo, S.C. 

Dis t r ibu t ion  Assemblies P l a i n v i l l e ,  Conn. 
Department 

Contribution 

E l e c t r i c a l  cont ro l  
assemblies f o r  LM 

Hydraulic pump motor 
on Saturn I1 f i r s t  s tage  

Engines f o r  Apollo re-  
covery he l i cop te r s ;  
and engines f o r  Lunar 
Landing Training 
Vehicles. 

Ullage rocket motor 
cases f o r  second 
s t age  of Saturn 

Instrumentation r e p a i r  

Capacitors used i n  
Lunar and Cormand 
modu l e  s 

Switchboards and panel- 
boards used i n  ground 
support equipment 



Component 

D i s t r i b u t i o n  P ro t ec t -  
i v e  Equipment Dept . 
D i s t r i b u t i o n  Trans- 
former Department 

E l e c t r o n i c s  Laboratory 

Indus t ry  Cont ro l  Dept. 

I ndus t ry  Sa l e s  and 
Engineer ing Operat ion 

I n s u l a t i n g  M a t e r i a l s  
Department 

Lamp Glass Dept. 

Location 

P i t t s f i e l d ,  Mass. 

Oakland, C a l i f .  

Syracuse, N .Y. 

Salem, Va. 

Schenectady, N.Y. 

Schenectady, N.Y. 

C l eve  land,  Ohio 

Lamp Metals  and Components Cleveland, Ohio 

Cont r ibu t ion  

Emergency s u b s t a t i o n  a t  
Cape Kennedy 

Trans formers aboard 
Essex provided power 
f o r  TV coverage of 
Apollo 8 recovery. 

Computed Display developed 
f o r  NASA s imula tes  
space docking. 

Controls  f o r  h o i s t  
systems a t  Redstone 
Arsena l ,  KSC Complex 39 
and MTF. 

Engineered h o i s t  systems 
a t  Redstone, KSC and 
MTF . 
I n s u l a t i n g  m a t e r i a l s  
used i n  v a r i e t y  of  
a p p l i c a t i o n s  a t  
Kennedy Space Center.  

Meteor s h i e l d  b u i l t  
f o r  f i r s t  Apollo 
m i s s  ion.  

Raw tungs ten  suppl ied  
f o r  Apollo c o n t r o l  j e t s .  

Large DC Motor Business Schenectady, N.Y. T rac t ion  d r i v e s  i n  
Sec t ion  c rawler  t r a n s p o r t e r s  

a t  Cape Kennedy. 

L ight ing  Systems Dept. Hendersonvi l le ,  N.C. I n t e r i o r  l i g h t i n g  of 
V e r t i c a l  Assembly 
Building (VAB) a t  
Cape Kennedy. 

Magnetic M a t e r i a l s  
Business  Sec t ion  

Edmore, Mich. Thermistors f o r  u s e  
i n  automatic  exposure 
c o n t r o l s .  



Component 

Marine Turbine and 
Gear Dept. 

Mechanical Drive 
Turbine Dept. 

Location 

West Lynn, Mass. 

F i tchburg ,  Mass. 

Medium AC Motor Dept. Schenectady, N .Y. 

Mobile Radio Dept. Lynchburg, Va. 

P l a s t i c s  Dept. 

Power Transformer 
D e p t .  

Semiconductor 
Products  Dept . 

Small  AC Motor 
Dept . 

S p e c i a l i t y  Control  
Dept. 

Speed V a r i a t o r  
Dep t . 

P i t t s f i e l d ,  Mass. 

P i t t s f i e l d ,  Mass. 

Syracuse, N.Y. 

Schenectady, N.Y. 

Waynesboro, Va. 

Erte, Pa. 

Cont r ibu t ion  

Marine steam t u r -  
b ines  and gears  
f o r  Apollo 7 
recovery s h i p ,  
USS Essex. 

Generators  f o r  
power on a l l  Apollo 
i n s t rumen ta t i on  
sh ips .  

Motor used i n  d e r r i c k  
a t  Redstone. 

Radios used by 
s e c u r i t y  and main- 
tenance personnel  
a t  Kennedy Space 
Center.  

Lexan polycarbona t e  
used i n  helmets  worn 
by Apollo a s t r o n a u t s .  

Ltghtning p r o t e c t i o n  
s t u d i e s  a t  Cape 
Kennedy. 

Semiconductors used 
i n  Apollo space- 
c r a f t .  

Motors i n  u s e  a t  
Redstone, Cape 
Kennedy and Miss. 
Tes t .  

About 500 r e l a y s  
f o r  u se  i n  Apollo 
spacec ra f t .  

56 Max speed d r i v e  
systems f o r  d e r r i c k s  
and c ranes  a t  
Redstone, KSC and 
Miss. Test. 



Component 

Tempo 

Tube Department 

V i sua l  Communication 
Products  Dept. 

Wire and Cable Dept. 

Location Cont r ibu t ion  

Santa  Barbara,  C a l i f .  Twelve Apollo r e l a t e d  
s t u d i e s .  Former 

Owensboro, Ky. 

Syracuse, N.Y. 

Br idgepor t ,  Conn. 

Tempo manager, D r .  
Thomas 0.  Paine,  
now NASA Adminis t ra tor .  

Video d i s p l a y  devices  
i n  u se  a t  Houston 
Manned Space F l i g h t  
Center Bethpage, N - Y .  
and Downey , C a l i f .  

Color TV cameras used 
by network crews on 
Apollo 8. 

E l ec t ron i c  and power 
cab l e  i n  t h r e e  launch 
towers and VAB a t  
Cape Kennedy 



GENERAL ELECTRIC IAPOLLO COMMUNICATORS 

SPACE DIVISION 

Ronald J . Wah 1 i n  
Manager, Product Information 
APOLM SYSTEMS ORGANIZATION 
1800 Volusia Ave. 
Daytona Beach, F l a .  32016 
(904) 258-3154 

Edmund B .  Mart in  
Manager, Communications 15, 
Pub l i c  A f f a i r s  
MISSISSIPPI TEST SUPPORT DEPARTMENT 
Bldg. 1100 Rm. C116 
Bay S t .  Louis ,  Miss. 39520 
(610) 688-3120 

Ar thur  A .  Dwyer 
S p e c i a l i s t ,  Adver t i s ing  E 
Publ ic  Rela t ions  
SPACE SYSTEMS ORGANIZATION 
PO Box 8555 
Ph i l ade lph ia ,  Pa. 19101 
(215) 962-5101 

ACE -- Checkout of Apollo Spacecraf t  
ESE -- Checkout of Sa turn  Vehicle 
LCCE -- Checkout of Launch F a c i l i t i e s  

Operat ion and Maintenance 
of t e s t  f a c i l i t i e s  f o r  Sa turn  launch 
vehic le .  

SNAP-27 thermonuclear power system. 
Color TV t ransmiss ion  system aboard 
recovery a i r c r a f t  c a r r i e r .  

INFORMAT I O N  SYSTEMS 

William A .  Blodget t  Computer eva lua t ion  and checkout 
Manager, Aerospace and I n t e r n a t i o n a l  of  Sa turn  launch v e h i c l e  and 
P re s s  Rela t ions  p o s t - f l i g h t  reduc t ion  of d a t a .  
NEWS BUREAU 
Bldg. 23 Room 268 
Schenectady, N . Y .  12305 
(518) 374-2211 Ext .  2016 



ELECTRONICS JABORATORY 

Huber t  M. S n i d e r  
Manager,  Program I n f o r m a t i o n  
ELECTRONICS TABORATORY 
B u i l d i n g  13  
E l e c t r o n i c s  P a r k  
S y r a c u s e ,  N . Y .  13201 
(315) 456-176812379 

MINATURE LAMP DEPARTMENT 

Lawrence F .  Muehl ing  
S e n i o r  P u b l i c i s t  
MINATURE L4MP DEPARTMENT 
Nela  P a r k  - 482 
C l e v e l a n d ,  Ohio  44112 
(216) 266-2258 

Computed d i s p l a y  

Lamps u s e d  i n  i n s t r u m e n t  p a n e l s  
aboa rd  t h e  command and l u n a r  modules 

F o r  i n f o r m a t i o n  r e g a r d i n g  any  o t h e r  a s p e c t  o f  G e n e r a l  E l e c t r i c ' s  r o l e  i n  
A p o l l o  p l e a s e  c o n t a c t :  

P h i l i p  H. S c o t t  
S u p e r v i s o r  
NEWS BUREAU 
A t l a n t i c  Region 
1010 B a r c l a y  B ldg .  
Bala-  Cynwyd , Pa.  19004 
(215) 839-3093 


