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FEJXASE NO: 66-97 

GHviINI 9 
LAUNCHES 

SET MAY 17 

The National Aeronautics and Space Administration w i l l  

launch the G e m i n i  9 spacecraf t  and i ts  Age- Target Vehicle 

no earlier than  May 17 from Cape Kennedy, Fla. 

Objectives of t h e  mission are rendezvous and docking of 

the Gemini with the Agena and ext ravehicu lar  a c t i v i t y  by the 

p i l o t ,  

with the Gemini t o  l i f t  of'f a t  11:39:09 a.m. (EST). 

Launch of the Agena is scheduled fo r  10 a.m. (EST) 

Command p i l o t  f o r  t h e  three-day'Gemini f l i gh t  is  Astro- 

naut  Thomas P. Stafford,  P i l o t  i s  Eugene A. Cernan, Backup 

crew is James A. Lovell, Jr,, command p i l o t ,  and =win E. 

Aldrin, p i l o t  . 
Staf ford  was p i l o t  on the Gemini 6 mission which accomp- 

Gemini 9 w i l l  be Cernan's lished the first space rendezvous. 

first space flight. 

Lovell was p i l o t  on the  14-day Gemini 7 mission which 

served as the rendezvous ta rge t  f o r  Gemini 6, 

yet made a space f l i g h t .  

Aldrin has not 
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Sta f fo rd  i s  an A i r  Force l ieu tenant  colonel, Cernan a Navy 

l i eu tenan t  commander, k v e l l  a Navy captain and Aldrin a major 

i n  the A i r  Force. 

The Agena w i l l  be launched by an A t l a s  booster developing 

390,000 pounds of t h rus t ,  The Gemini launch vehicle  i s  the 

430,000-pounds-thrust Ti tan I1 rocket, 

The Agena w i l l  be in se r t ed  in to  a 185-statute-mile c i r -  

c u l a r  o r b i t  and Gemini 9 w i l l  be placed i n  an i n i t i a l  100-by- 

168-mile o rb i t .  Rendezvous i s  scheduled f o r  the th i rd  revo- 

l u t i o n  approximately fuur hours a f t e r  the Gemini launch, 

About 30 minutes a f t e r  rendezvous Gemini 9 w i l l  dock w i t h  

the Agena over H a w a i i .  

the  two vehicles  undergo when they are joined) aqd a redocking 

by the p i l o t  w i l l  be made before  the crew powers dovm the  space- 

c r a f t  ?or an eight-hour r e s t  period. 

A bending t e s t  (Study o f  amount of bending - 

Cernan w i l l  begin his  extravehicular  a c t i v i t y  near  the 

end of t he  13th revolut ion and he will be ou t  of the  spacecraf t  

about two hours and 25 minutes. 

During the first dayl ight  port ion of the  extravehicular  

a c t i v i t y ,  Cernan w i l l  remain on a 25-foot umbil ical  tether w i t h  

oxygen supplied from the spacecraft .  He w i l l  r e t r i e v e  a meteor- 

o id  co l l ec t ion  experiment from the Gemini adapter (an inpressur-  

ized ring a t  the Gemini’s aft end) and expose some new surl”aces 

on another meteoroid co l l ec t ion  experiment on the Agena. 

I 
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He w i l l  evaluate  t e t h e r  dynamics of the 25-fmt w~bilical 

and evaluate  the handra i l  and handholds on the Gemini adapter  

sect ion.  

During the n igh t  pass Cernan w i l l  be i n  the adapter  sec- 

t i o n  where he w i l l  s trap on the AstPonaut Maneuvering Unit (AMU), 

a backpack w i t h  a propulsion unit and oxygen supply. 

A t  the next sunrise ,  Stafford w i l l  undock the Gemini from 

Cernan the Agena and move 120 feet  behind the target vehicle.  

w i l l  move t o  the f r o n t  of the Gemini and tes t  the con t ro l  and 

t r a n s l a t i o n  c h a r a c t e r i s t i c s  of the AMU. 

t e t h e r ,  Cernan may move t o  the undocked Agena before  reenter ing  

the Gemini. 

Working on a l25-foot 

Af te r  the space walk and a t h i r d  redocking, the remamder 

o f  the f l i g h t  w i l l  include three burns of  the Agena primary 

propulsion system while docked with Gemini, two re-rendezvous 

of  Gemini w i t h  the Agena and one f i r i n g  of the Agena secondary 

propulsion system while docked. 

The two re-rendezvous operations are: 

1. 

Earth i n  the  same t o t a l  time but OR d i f f e r e n t  apogee and perigee. 

This t e s t ,  o r i g i n a l l y  plarmed f o r  the  Gemini 8 n iss ion ,  w i l l  be 

made using only the onboard computer and o p t i c a l  equipment, but 

not  the radar;, 

An "equi-period" one i n  which two spacecraf t  o r b i t  t he  
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2, A simulated Lunar Excursion Module abor t  rendezvous, 

the terminal  phase beginning w i t h  the Gemini spacecraf t  above 

and i n  f r o n t  of the Agena, 

Seven experiments are scheduled f o r  the  mission. Scien- 

t i f i c  experiments include zodiacal photography, two meteoroid 

c o l l e c t i o n  experiments, and airglow horizon photography. Tech- 

nologica l  experiments a r e  UHF/vHl? po la r i za t ion  and the Astro- 

naut  Maneuvering Unit. The medical experiment i s  the bio- 

assays of body f lu ids .  

Gemini 9 is  scheduled t o  land i n  the West At lan t ic  Ocean 

about 345 miles e a s t  of  Cape Kennedy a t  the beginning of the 

45th revolut ion a f t e r  some 70 hours and 50 minutes of f l i gh t ,  

END OF GENERAL RELEASE 

(Background Information Follows) 
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Gemini flights are developed by the  NASA Manned Space- 
c r a f t  Center ( M S C ) ,  Houston, Texas, under the d i r ec t ion  of the  
NASA Headquarters Office of Manned Space F l i  t i n  Washington, 
D.C. The NASA John F. Kennedy Space Center k" KSC), Fla., has 
the ove ra l l  r e spons ib i l i t y  f o r  pre-flight t e s t ing ,  checkout 
and launching of the  Gemini and A t l a s / A g e n a  vehic les  f o r  the 
Gemini 9 mission. After  launch, control  of the flight i s  the 
r e spons ib i l i t y  of the Mission Control Center, MSC, 

The G e m i n i  9 launch vehicle (GLV) was shipped t o  KSC with 
the first stage a r r i v i n g  March 8 and the second stage March 10, 
Both s tages  were e rec ted  a t  Launch Complex 19, Cape Kennedy 
March 24, The Gemini 9 spacecraf t  was flown t o  K S C  from St .  
Louis  March 2, It was taken t o  t h e  pyrotechnic i n s t a l l a t i o n  
building, Merr i t t  Is land,  f o r  receiving inspect ion,  ordnance 
i n s t a l l a t i o n  and assembly checks, 
s ec t ion  and reent ry  control  sect ion of the spacecraf t  were 
mated, and the  " p r d t e  buildup" was ccunpleted w i t h  i n s t a l l a -  
t i o n  of the p i l o t  e j ec t ion  seats ,  s ea t  pyrotechnics and 
parachutes. 

The rendezvous and recovery 

The modified A t l a s  booster f o r  the target vehicle,  known 
as a standard launch vehic le  

r ived  a t  KSC March 12. 

(SLV a r r ived  a t  KSC Feb, 13, The 
Gemini Agena Target Vehicle (GATV and its docking adapter ar- 

The Agena, docking adapter and the G e m i n i  spacecraf t  were 
mounted atop a 50-foot "timber tower" a t  I ( s C r s  Radio Frequency 
Test Systems s i te  March 23. The prime G e m i n i  9 crew and their  
backups boarded the spacecraf t  on the tower t o  conduct a s e r i e s  
of rad io  frequency capabi l i ty  t e s t s  between Gemin i  9 and the 
Agena target. Docking compatibi l i ty  checks a l s o  were made be- 
tween the two vehicles ,  The spacecraf t  was t ranspor ted  t o  
Launch Complex 19 March 28 and hois ted  above the launch vehicle ,  
Following a series of premate ve r i f i ca t ions  tests, which in- 
cluded a simulated f l ight t o  ve r i fy  spacecraf t  systems, the 
Gemini 9 was e l e c t r i c a l l y  mated t o  its Ti tan  I1 rocket  A p r i l  13. 

The launch crew then  conducted about two weeks of individ-  
u a l  and canbined tests of the spacecraf t  and launch vehicle  t o  
insure  that a l l  systems were ready f o r  f l ight.  The p i l o t s  par- 
t i c i p a t e d  i n  their space s u i t s .  Mechanical mating of the A t l a s  
boos te r  and the Agena was scheduled f o r  May 4, Combined i n t e r -  
face  and j o i n t  systems tests were conducted with the complete 
vehicle.  A simultaneous countdown -- a complete dress re- 
hearsal -- was scheduled f o r  May 10, 
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The Gemini 9 count a c t u a l l y  is  a combination of nine 
d i f f e r e n t  countdowns, mostly running simultaneously. The d i f -  
f e r e n t  counts are associated wi th  the two launch vehicles ,  the 
two spacecraft ,  crew, Houston Mission Control and the worldwide 
t racking network, the  Eastern T e s t  Range and the Radio-Command 
Guidance System. 

Timing is  c r i t i c a l  i n  t h i s  count to complete the rendez- 
vous. I n  the  f i n a l  countdown on launch day, the Atlas Agena 
count starts a t  T-530 minutes, the  spacecraf t  a t  T-360 minutes, 
and the Gemini launch vehicle  j o i n s  the combined count a t  240 
minutes ( a l l  these times are set i n  r e l a t i o n  to the  GLV l i f t o f f ) .  

L i f tof f  f o r  the  target vehicle  i s  scheduled f o r  the 95- 
minute mark i n  the simultaneous count. The Gemini spacecraf t  
w i l l  be launched approximately 99 minutes later,  depending on 
the exact loca t ion  and performance of the o rb i t i ng  Agena. A 
b u i l t - i n  hold i s  scheduled a t  T-3 minutes to a d j u s t  the Gemini 
l i f t o f f  time to coincide wi th  t h e  Agena target 's  first pass 
over the Cape. After the launch sequence adjustments are com- 
puted, t h e  count w i l l  resume. 

LAUNCH VEHICLE COUNTDOWN 

Time Gemini 

F-3 days.......... S t a r t  pre-count............ 
F-1 day........... S t a r t  mid-count 
T-720 minutes..... GLV propel lan t  loading 
T-530 minutes................................. 

- Atlas-Agena 

Countdown 

Begin terminal 
count 

T-390 minutes...,. 
T-300 minutes..... 

T-285 minutes. .... 
T-255 minutes..... 

Complete propel lan t  loading 
Back-up f l i gh t  crew repor t s  
t o  the 100-foot l e v e l  of the 
White Room t o  p a r t i c i p a t e  i n  
f i n a l  f l i g h t  preparation. Be- 
g i n  terminal  countdown P i l o t $  t 
ready room, 100-foot l e v e l  of 
White Room and crew q u a r t e r s  
manned and made ready f o r  prime 
crew. 
Primary crew awakened 
Medical examination 

T-240 minutes................................., S t a r t  tower 

T-235 minutes..... 
T-195 minutes..... 
T-185 minutes..... 

T-135 minutes..... 

removal 
Breakfast 
C r e w  leaves qua r t e r s  
C r e w  a r r i v e s  a t  ready room 
on Pad 16 
Purging of s u i t  begins 
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~ - 1 2 4  mimtes. .... Crew leaves ~ a d y  room 
T-120 minutes..... Flight crew t o  Complex 19 
T-119 minutes,..,. C r e w  arr ives  a t  100-foot leve l  
T-115 minutes.. ... C r e w  enters spacecraft 
T-100 minutes...,. Close spacecraft hatches 
T-95 minutes.........,.....,.....,,......,.D.. faft off 
T-86 minutes.......,.,....~........,.......D.. Insertion i n to  

T-70 minutes...... White Room evacuation 
T-55 minu%es,..,., Begin erector lowering 
T-20 minutes,..,., Spacecraft OAMS s t a t i c  

T-03 seconds...... GLV igni t ion 
T-O seconds....... Lif t  off 

T+5:41.,.,.. ...... Second stage engine cutoff 
(SECO) 

separation 

orbit 

firing 
T-3 minutes. ...... B u i l t - i n  hold 

T+2 minutes 36.. .. Booster engine cutoff  (BECO) 
seconds 

W5 :57 ............ Spacecraft-launch vehicle 

T+6:07. ........... Insertion into orb i t  

REENTRY 

(Elapsed Time from Gemini L i f t - O f f )  

70:12............. Retrofire 
70:12............. Je t t i son  retrograde section 

70:31............. I n i t i a t e  guidance 
70:32............. Blackout ended 

70 :26.. ........... 400,000 feet  a l t i t u d e  
70:28 ............. Communications blackout 

70:34 ............. Drogue chute deployed 

70 :36.. ........... Main chute fu l ly  deployed 

T O : %  ............ Spacecraft landing 

(50,000 fee t )  

(9,800 feet) 

MISSION DESCRIPTION 

Mission information presented i n  t h i s  press k i t  i s  based 
on a normal mission. Plans may be altered pr ior  t o  o r  during 
f l i gh t  t o  meet changing conditions. 

A l l  o rb i ta l  parameters are given i n  s ta tu te  m i l e s .  
naut ical  m i l e s  mul t ip ly  by -87. 

For 
For kilometers multiply by 

~ 6 1 .  
-more- 
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LAUNCH 

Launch Times -- Atlas-Agena - 10 a.m. EST, Launch Complex 
14. Gemini 9 - 11:39:08 a.m. EST, Launch Complex 19. 

Launch Window -- Begins approximately 99 minutes after the 
Agena launch and lasts f o r  six and one-quarter minutes 
on the f i rs t  day. 
t h i s  window on the f irst  day, rendezvous may be achieved 
by launching during varying windows on the  following 
four days. 
the Agena o r b i t  but, under planned conditions,  they last  
f o r  approximately 47 minutes. 

I f  the Gemini i s  not  launched during 

The windows on these days vary according t o  

Azimuth -- Atlas-Agena launch i s  biased from 83.7 t o  about 
8 4 . 4  degrees t o  provide f o r  yaw s t ee r ing  during Atlas 

sus ta iner  burn i n  order  t o  s h i f t  o r b i t a l  equa to r i a l  nodes 
o r  crossings, .2  degrees t o  e a s t .  Gemini launch vehicle  
launch azimuth w i l l  be 97.8 degrees, but w i l l  be biased 
s l i g h t l y  so  that a small amount of  yaw s t ee r ing  during 
the secondpstage burn w i l l  p lace the spacecraf t  i n  the 
plane of Agena. 

Out-of-Plane Capabi l i ty  -- Fuel budget a l lows  spacecraf t  t o  
maneuver one-half of one degree out-of-plane i f  the  
booster  yaw s t ee r ing  does not  place Gemini i n  the  co r rec t  
plane. 
formed by the Agena which i s  capable of about 10 degrees 
of out-of-plane maneuvering. 

Corrections of g r e a t e r  magnitude must be per- 

Inc l ina t ion  -- 28.87 degrees f o r  both Agena and Gemini space- 
craf t . 

RENDEZVOUS 
( A l l  times a r e  approximate) 

O r b i t s  -- Agena a t  near -c i rcu lar  185 miles. Gemini i n i t i a l l y  
i n  e l l i p t i c a l  100-168 miles. 
720 miles a t  inser t ion .  

Gemini t ra i ls  Agena by 

Incremental Velocity Adjustment Routine ( IVAR)  -- A t  space- 
c r a f t  i n se r t ion  a burn may be made i f  the  i n s e r t i o n  
parameters do not  match the  desired veloci ty .  
euver w i l l  be made only i f  the spacecraf t  underspeed 
increment i s  no more than 30-feet-permsecond. If the 
spacecraf t  i s  overspeed o r  i f  the underspeed ve loc i ty  
difference i s  more than 30 feet-per-second ( f p s ) .  
IVAR w i l l  not be performed, but a separat ion maneuver 
of a t  l e a s t  f i v e  fps  w i l l  be made. A f t  f i r i n g  t h r u s t e r s  
a r e  used throughout. 

The man- 

The 
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Phase Adjustment -- N e a r  spacecraft first apo ee, a t  a 

ground elapsed time (GET) of 50 minutes 700. 
posigrade horizontal burn (normally 53.4 f p s  
raise the perigee t o  about 134 miles. 
the catch-up rate from about 6-68 degrees t o  4,51 degrees 
per o r b i t  and provide necessary phase re la t ion  at  second 
apogee. G e m i n i  trails Agena a t  this point by 480 m i l e s .  

This a11 reduce 

C~rab3.mtirrn Csmectfon Hmeuver -- This fs designed t o  adjust  
spacecraft catch-up rate, altitude and t o  bring Gemini 
closer t o  the Agena orb i t  plane. Executed a t  % hour 57 
minutes GET (01:57) a t  the beginnlng of the second 
revolution over Ascension, it is  a normal 0.8 f p s  burn, 
but can vary according t o  dispersions. I n  G e m i n i  9 the 
a l t i t uae  between Gemini and Agena w i l l  be allowed t o  
vary f ive a l e s  plus-or-mlnus from the normal l5-mile 
difference In altitude t o  give control over the exact 
rendezvous point. G e m i n i  trails Agena by 205 m i l e s .  

Co-el l lpt ical  Maneuver -- Near the second spacecraft apogee a t  
2 hours 20 minutes (02:20) GET, the crew w i l l  c i rcular ize  
the orbit t o  168 812les. 
of 52.9 fps w i t h  spacecraft pitched up four degrees. 
th is  t l m e ,  the spacecraft trails the Agena by 154 miles 
and should have onboard radar lock-on, 

It nil1 be a posIgra.de maneuver 
A t  

Terminal Phase Maneuver -- A t  2 hours 24 minutes (02:24) Gm 
the crew nil1 switch the computer t o  rendezvous mode and 
begin terminal phase system checkout and procedures, 
3 hours 27 minutes (03:27) GET, about three minutes pr ior  
to  entering darkness, the crew w i l l  perform a burn of 
32.4 ms along line of sight to the Agena. Mstance from 
the Agena w i l l  be about 37 miles and spacecraft w i l l  be 
130 degrees of angular b r b i t  t rave l  f’rom the point of 
rendezvous. The spacecraft w i l l  be pitched up 27 degrees 
for  t h i s  poslgrade maneuver using aft thrusters. 

A t  

IntermedLate Corrections -- !helve minutes after i n i t i a l  im- 
pulse, the computer displays the first correction to  be 
applied by the-crew, It is a 3 f p s  maneuver performed a t  
03:39 GET. Twelve minutes later, a t  3 hours, 5lminutes,  
(03~51)  GET another correction i s  applied. 
4.5 m i l e s  and the crew begins a se&-optical approach t o  
the Agena, The crew wi l l  use radar Information d i rec t ly  
t o  read out range and range l~ate. 

Range is about 

-more - 
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Velocity Matching Maneuver -- The magnitude of a t h e o r e t i c a l  
velocity-matching maneuver a t  3 hours '59 minutes (03: 59) 
GET is  about 42 fps. However, s ince the command p i l o t  
w i l l  be cont ro l l ing  f i n a l  approach by semi-optical  tech- 
niques, he w i l l  make real-t lme decis ions.  Rendezvous 
should occur over the Indian  Ocean northwest of Austral ia .  

DOCKING OPERATIONS 

When the spacecraf t  comes within 50 f e e t  of the Agena, 
it w i l l  s top i t s  r e l a t i v e  motion and f l y  formation with the 
t a r g e t  vehicle f o r  approximately 30 minutes before the first 
docking over H a w a i i .  No fu r the r  operat ions w i l l  be performed 
w i t h  the Agena unt i l  the next pass over H a w a i i ,  when a bending 
mode t e s t  i s  scheduled f o r  6 hours (06:oo) GET. The Gemini 
propulsion system i s  used t o  s e t  up small r a t e s  i n  p i t c h  and 
yaw t o  check the in t e r f ace  between the Gemini and the  Agena 
docking adapter. 
app roxha te ly  6 hours 30 minutes (06 :30)  GET and the p i l o t  w i l l  
perform a docking operation. After  an e a t  period, the crew 
w i l l  power down tKe spacecraf t  f o r  an eight-hour r e s t  period, 

The Gemini w i l l  undock from the Agena a t  

EXTRAVMICULAR ACTIVITY 

A t  the 17th hour a f t e r  l i f t o f f ,  the crew w i l l  prepare for 
the  p i l o t ' s  extravehicular  a c t i v i t y .  The ex t ravehicu lar  l i f e  
support system (ELSS) chest  pack (see Crew Provisions sec t ion  
f o r  d e t a i l s )  w i l l  be unstowed, along with the 25-foot umbil ical  
t e t h e r  and 'Y" connectors. The p i l o t  makes the connections 
between the 25-foot umbil ical  and the chest  pack and h i s  Extra- 
Vehicular Act iv i ty  (EVA) s u i t .  The command p i l o t  w i l l  lower 
cabin pressure t o  3.5 pounds per-square-inch f o r  a systems 
check and then completely depressurize the cabin. The p i l o t  
is scheduled t o  open the hatch a t  20 hours 51 minutes GET, (10 
minutes a f t e r  sunr i se)  a t  the end of the 13th revolut ion and 
leave the spacecraf t  . 

On the first dayl ight  pass over the United States ,  the 
p i l o t  will perform the fol lowing tasks: 

While standing on the s e a t  he w i l l  mount the ex t ra -  
vehicular motion p ic ture  camera facing forward, then 
r e t r i eve  the S-12 micrometeroid experiment on the 
r e t r o  adapter  d i r e c t l y  behind h i s  seat. He w i l l  then 
move t o  the t a r g e t  docking adapter  and open the S-10 
micrometeroid experiment mounted there .  He w i l l  
evaluate t e t h e r  dynamics using the 25-foot umbil ical  and 
then move t o  the adapter sect ion t o  evaluate  the handra i l  
and Velcro ( tape)  handholds f o r  surface t r a n s i t .  He goes 
t o  the r e a r  of the adapter  sect ion t o  inspect  the D-12 
Astronaut Maneuvering Unit (Am) and w i l l  c u t  away any 
debris  which may be at tached t o  the adapter  sect ion.  

-more- 
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Pr io r  t o  sunset he moves in to  pos i t ion  on the adapter 
foot  and hand bars In the adapter t o  begin put t ing  on 
the W .  

During the n ight  pass the p i l o t  w i l l  s t ay  In the adapter 
sect ion,  pu t t ing  on the W .  Immediately before the second 
day pass, the command p i l o t  wlll undock the Gem- f r o m  the 
A g e n a  and f ly  120 feet i n  plane behind the Agena. 
then f i r e  the pyrotechnics to free the AMU from the adapter 
s ec t ion  and the p i l o t  w i l l  move t o  the nose of  the spacecraft .  
Using the l25-foot mechanical te ther ,  he wi l l  move approxi- 
mately 40 feet from the nose of the spacecraf t ,  
evaluate the  AMI a t t i t u d e  control  system by maklng small move- 
ments In p i t ch  and yaw. He w i l l  then make s m a l l  t r ans l a t ions ,  
no more than one-half-foot-per-second. Both maneuvers w i l l  be 
made w i t h  and wlthout the automatic s t a b i l i z a t i o n  fea ture  of 
the AMU. 

He w i l l  

He W i l l  

When these maneuvers have been corepleted, the command p i l o t  
w i l l  maneuver the spacecraf t  t o  sirtnxlate a pickup of the EVA 
p i l o t .  The EVA crewman then uses the AMtJ t o  t r a n s l a t e  t o  the 
Agena and maneuver i n  the v l c l n i t y  of the Agena. 
back t o  the spacecraft ,  reconnects t o  the spacecraf t  25-foot 
umbilical ,  and j e t t i s o n s  the AMU. 

He moves 

!€!he EPA p i l o t  w i l l  not  r een te r  the  spacecraf t  u n t i l  after 
the beginning of the second night pass. After  sunset, the 
p i l o t  w i l l  take dlmlight photography fo r  the S-1 expePiment 
while Standing i n  the sea t ,  He W i l l  make final Ingress and 
c lose  the  hatch a t  approximately 23 hours 17 minutes, a total 
of 2 hours and 25 minutes outside the spacecraft .  

DOCKED PRIMARY PROmTLSION MANEWWS 

Three maneuvers using the 16,000-p0~d th rus t  Agena primary 

Each burns w i l l  provide 104 fps. 
propulsion engine while the  Gemini is docked with the Agena 
are scheduled f o r  the mission. 
The first two maneuvers w i l l  be commanded and cont ro l led  by the 
crew and the final maneuver w i l l  be loaded w i t h  a s tored  pro- 
gram command (SPC) from the  ground. The f i r ings w i l l  exercise  
the capab i l i t y  of the Agena t o  be used as a propulsion system 
f o r  o r b i t a l  maneuvers by the Gemini, 
it I s  planned to  use the primary mission Agena t o  propel the 
Gemini spacecraf t  t o  a re-rendezvous w i t h  one o f  the passive 
Agenas l e f t  In a parking o r b i t  from an e a r l i e r  flight. 

I 

I 
I n  a l a t e r  Gemini flight, 

I 

-more - 
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the target .  

over Tananarive, the Gemini spacecraf t  w i l l  perfomnsn upward 
radial t r ans l a t ion  of 20 fps. The new o r b i t  w i l l  be equiperiod 
w i t h  the  Agena o r b i t ,  i.e.3, the per igee and apogee points  o f  
the  two o r b i t s  do not  coincide, but the o r b i t a l  period is the  
same. Gemini w i l l  have a perigee of 179 miles and an apogee of 
192 miles. 

The spacecraf t  w i l l  t r a v e l  above and behind the Agena i n t o  
sunset.  
the  Agena. A mid-course cor rec t ion  may be made i f  necessary. 

I n i t i a t i o n  w i l l  begin. A 1.9 f p s  burn retrograde w i l l  be made 
t o  put  t he  spacecraf t  on an 80-degree in te rcept ,  i .e.t rendez- 
vous w i l l  occur 80 degrees around the Earth from that point.  
The p i l o t s  w i l l  be i n  a heads-down a t t i t u d e  t o  sh ie ld  the space- 
c r a f t  windows from d i r e c t  sunl ight .  The t a r g e t  must be 
v i sua l ly  acquired t o  perform terminal  phase maneuvers. 

A t  45 hours 34 minutes (45:34) GET i n  the 29th revolut ion 

I The m a x j m u m  separat ion dis tance w i l l  be 13 miles behind 

A t  46 hours and 47 minutes (46:47) GET, the terminal phase 

The maneuvers f o r  the Gemini 9 mission include: 

Out of lane -- Takes place a t  26 hours and 59 mlnutes 
( 26 : 5-*H awaii in the 17th revolut ion,  
Agena vehicle w i l l  be yawed around t o  the t a r g e t  docking 
adapter  north posi t ion.  
inc l ina t ion  s ince it w i l l  be done a t  Hls;utirmUn spacecraf t  o r b i t a l  
l a t i t u d e .  The r e s u l t i n g  o r b i t  w i l l  be 185 by 186 miles. 

A t  40 hours and 28 minutes (40:28) 
GET the second burn w i l l  be made in the 26th revolu t ion  over 
the Canary Is lands.  
per igee and a 255-mile apogee. 

the f h a l  burn w i l l  b e made a t  the beginning o f  the 28th revo- 
l u t i o n  over Antigua and w i l l  r e s u l t  in a 182 by 190-mile o r b i t  
f o r  the two spacecraf t .  

The Gemini- 

The burn w i l l  have no e f f e c t  on the 

Posigrade, In  plane -- 
The r e s u l t i n g  o r b i t  w i l l  have a 185-miie 

Retrograde, i n  plane -- A t  43 hours 30 minutes (43:3O) GET 

EQUIPERIOD RE-RENDEZVOUS 

-more- 
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A = Apogee 
P = Perigee 

(Lunar abort) 

Gemini 9 re-rendezvous 
-more- 
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Line of s igh t  e levat ion and sun-angle time h i s t o r i e s  w i l l  be 
scaled f o r  a passive rendezvous, SO t h a t  th6 s ide  of the Agena 
toward the spacecraf t  i s  i l luminated. R-e and range rate 
w i l l  be scaled a t  40 per cent.  

A t  47 hours6  minutes 55 seconds (47:07) GET the ve loc i ty  
match maneuver of 16 fps i s  made t o  br ing the spacecraf t  
back t o  a 182 by 191 mile o rb i t .  
over the Tananarive t racking s t a t i o n  a t  47 hours 12 minutes 
(47:12) GET. 

Docking should be completed 

SIMULATED LUNAR EXCURSION MODULE ABORT RE-RENDEZVOUS 

Commonly h o r n  as rendezvous from above, t h i s  re-rendezvous 
i s  designed t o  simulate a lunar  rendezvous which could take 
place i f  the lunar  excursion module had descended t o  the 50,000- 
f o o t  l eve l  above the Moon's surface and a decis ion not  t o  con- 
t inue f o r  a landing was made. The LEN'S highly e l l i p t i c a l  
o r b i t  would carry it above the Command and Service Module before 
the two o r b i t s  could be matched. The Agena secondary pro- 
pulsion system o f  two 200-pound t h r u s t  engines w i l l  make a s e r i e s  
of  maneuvers t o  place the Agena below and behind the Gemini 
spacecraf t .  
t o  match o r b i t s  w i t h  the Agena. 

Then the Gemini will perform a retrograde maneuver 

SPS Separation maneuver -- The second re-rendezvous begins 
a t  47' hours 55 minutes (47 :55) GET i n  the 30th revolut ion over 
H a w a i i  with a SPS posigrade burn of 30.7 fps.  t o  put  the  Agena 
i n  a 186-by-205-mile o r b i t .  The higher o r b i t  causes the Agena 
t o  o r b i t  more slowly and f a l l  behind the Gemini. 

i n  the 32nd revolut ion over Ascension, a retrograde burn of 
26.6 fps i s  made w i t h  the  Secondary Propulsion System (SPS). 
new o r b i t  f o r  the Agena is  169 by 204 miles. 
gee i s  now 17 miles below the Gemini and trails  the spacecraf t  
by 137 miles. 

SPS Closing maneuver -- A t  50 hours 8 minutes (50:08) GET 

The Agenafs pe r i -  
The 

SPS Co-e l l ip t ica l  Maneuver -- Over H a w a i i  on the 32nd 
revolution, the f i n a l  maneuver by the Agena wlll be made a t  
50 hours 55 minutes (fsO:55)  GET,-a r e t &  rade burn of 57.2 f p s  

miles below the Gemini and t r a i l i n g  by 147 n i l e s .  
crew should have radar lock-on w i t h  the Agena a t  t h i s  time. 
A t  50 hours 59 minutes (50:59) GET, the crew w i l l  switch the 
computer i n to  the rendezvous mode. 

which w i l l  change the Agena's o r b i t  t o  1 4  % by 171 miles, 17 
The Gemini 

-more - 
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G e m i n i  terminal phase i n i t i a t i o n  -- A t  51 hours and 56 

minutes (51:56) GET o r  12 minutes after sunset, on the 33rd 
revolut ion over Africa, the  Gemini will perform a retrograde 
burn o f  32.2 fps. The spacecraft  w i l l  be pitched down 27 
degrees. Range f r o m  the Agena a t  the time of the  burn w i l l  be 
38 miles. 

Gemini Intermediate Corrections -- Two sma l l  burns w i l l  
be made similar t o  the  Intermediate cor rec t ions  applied f o r  the 
first rendezvous w i t h  Agena. 
hours 9 minutes (52:09) GET anei Vne range at the time of burn 
is  18 miles. 
hours 21 minutes (52:2l) GET and the  range a t  time of burn is 
4.5 m i l e s .  

The first burn is maze a t  52 

The second burn comes 12 minutes later a t  52 

G e m i n i  Velocity Matching M e u v e r  -- A final burn of 42 
f p s  w i l l  be made a t  52 hours 30 minutes (52:30) GET t o  ac- 
complish the braking i n t o  Agena's o r b i t  over the Coastal  S e n t q  
Quebec t racking sh ip  i n  the eas te rn  Pacif ic .  Docking w i l l  be 
done a t  approximzrtely 52 hours, 40 minutes (52:40) GET over 
H a w a i i .  

SECOKDARY PROPULSION SYSTEM DOCKED MANEUVER 

A t  53 hours 30 minutes In  the 34th revolut ion over 
Tananarive, a final secondary propulsion sysCera burn of 53 fps 
re t rograde w i l l  be made. 
vehic les  t o  128 by 172 miles. 
It exerc ises  the second- propulsion system in the docked con- 
f igu ra t ion  f o r  the first time and it reduces dispers ions during 
the r e t r o f i r e  and reent ry  sequence. 

It w i l l  change the o r b i t  of the two 
The maneuver serves  two purposes. 

FINAL SEPARATION 

The G e m i n i  spacecraf t  will erform a 3 fps re t rograde 
maneuver a t  53 hours 33 minutes 'I 53:33) GET as the  final sep- 
a r a t i o n  maneuver from the  Agena. The new o r b i t  of the Gemini 
w i l l  be 123 by 171 m i l e s .  

Re t ro f i r e  w i l l  occur a t  7 O : E  GET during the spacecraf t ' s  
44th revolution. 
recovery a rea  ( 2 6 N 7 5 ~ )  a t  70:40 GET. 

Splashdown w i l l  occur i n  the w e s t  A t l an t i c  

Four firings of the  Agena have been scheduled immediately 
following Gemini reentry.  They are nilnimum impulse burns t o  
evaluate  the Agena t o  make l o w  propel lant  temperature starts. 

-more - 
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On the following day, the Mission Control Center Real - 
Time Computer Complex w i l l  be used t o  enerate  a simulated 
mission f o r  the Agena i n  which a l a t e  't: t h i r d  day) G e m i n i  
spacecraf t  l i f t - o f f  w i l l  be assumed. Given an incremental 
veloci ty  budget of 1800 fps  onboard the Agena, the computers 
w i l l  generate a r e a l  time f l i g h t  plan f o r  the Agena which w i l l  
a l low f o r  a out-of-plane and a dwell maneuver by the  rocket  
engine t o  put  i t  in to  Gemini's simulated o rb i t .  Gemini l i f t -  
off  time and o r b i t a l  maneuvers w i l l  a l s o  be ca lcu la ted  by the 
computers t o  produce a r e a l  time mission planning exercise .  
Generally, the simulated spacecraf t  launch i s  planned t o  start 
a t  the beginning of  Agena revolut ion 61. 

w i l l  be commanded i n  out-of-plane maneuvers a t  a 253-mile 
c i r c u l a r  o r b i t  f o r  f u e l  depletion. 
of the f u e l  measuring from the ground. 

Following the "phantom" rendezvous exercise ,  the Agena 

It w i l l  check the accuracy 

The Agena w i l l  be l e f t  as a passive t a r g e t  f o r  poss ib le  
future  rendezvous by Gemini spacecraf t .  See Table I1 i n  t h i s  
sect ion f o r  d e t a i l s  of Agena burns. 

ORBITS - REVOLUTIONS 
The spacecraf t ' s  course i s  measured i n  revolu t ions  around 

the Earth. A revolut ion is  completed each time the spacecraf t  
passes over 80 degrees west longitude, o r  a t  Gemini a l t i t u d e  
about once every 96 minutes. 

Orbits a re  space referenced and i n  Gemini take about 90 
minute s . 

The longer time f o r  revolut ions i s  caused by the Earth's 
ro ta t ion .  A s  the  spacecraf t  c i r c l e s  the Earth, the Earth moves 
about 22.5 degrees i n  the same d i rec t ion ,  Although the space- 
c r a f t  completes an o r b i t  in about 90 minutes, it takes another 
six minutes fo r  the spacecraf t  t o  reach 80 degrees west longitude 
and complete a revolut ion.  

Gemini completes 16 o r b i t s  per  day, but  i n  24 hours crosses  
the  80th meridian o f  longitude 15 times -- hence 15 revolu t ions  
per  day. 

-more - 
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EXPERIMENTS 

Seven experiments are scheduled t o  
Four w i l l  
ac t iv i ty ,  

be flown on Gemini 9, 
be performed during the p i l o t - s  extravehicular 
Four have been flown on previous flights. The 

experlnents a re  divided i n t o  three categories: 
four experiments; technological, two experiments; and medical, 
one experiment. 

sc ien t i f ic ,  

SCIENTIFIC 

S-1 Zodiacal L m t  Photography 

ose - To obtain photographs of zodiacal light, a l r -  
dim light phenomena. Flown on Gemini 5 and 80 

Equipment - Widelwc camera, Model F V I .  Field of v i e w  50 
Focal length 20 degrees by 130 degrees, 

mm. W e 1  t 3.5 pounds. Film - Eastman T r i - X  35 mm, ASA 400, 
Lens opening i s  f/l, 

b & w, 1 I? exposures. 

Procedure - Camera w i l l  be hand-held by the EVA p i l o t  
standing i n  t h  e spacecraft seat j u s t  p r io r  t o  ingress. 
operate the camera fo r  approximately 5-10 minutes to  photo- 
graph the Milky Way and the n i g h t  a i r  glow layer unattenuated 
by the spacecraft window, 
arming by the p i lo t ,  making several 30 second exposures 10 
seconds apart. 

H e  w i l l  

It w i l l  operate automatically a f t e r  

P, Ney and W. F. Huch, University 

S-10 Micrometeorite Cratering 

ose - To obtain samples of micrometeoroid Impacts on 
d i f  feren =k es of materials and return them uncontaminated t o  
E a r t h  fo r  laboratory analysis. 
activated, 

Flown on G e m i n i  8, but not f’ully 

E l m e n t  - Micrometeorite impact package is mounted on 
The the targe + docking adapter of the Agena before l i f t o f f .  

rectangular package is  hinged to  fold open and expose eight 
plates of highly polished surfaces such as metal, plast ic ,  
glass, etc. 

Procedure - The package w i l l  be launched onboard the Agena 
i n  the closed position. The pi lot ,  a f t e r  leaving the space- 
c r a f t  on EVA, w i l l  move t o  the Agena and open the package. 
w i l l  be retrieved by another EVA p i l o t  on a l a t e r  rendezvous 
fl ight and analyzed fo r  meteoroid impact and cratering. 

It 

Experimenter - Dr.  Curtis Hemenway and Royce Coon, Dudley 
Observatory, A l b  any, N o Y o  

-more- 
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S-11 Airglow Horizon Photography 

Pur ose - To take photographs of the  Earth airglow l aye r  
i n  the _e_ a omic oxygen and sodium l i g h t  spec t r a  i n  order  t o  study 
the  character and dynamics o f  the upper atmosphere where a i r -  
glow occurs. 

Equipment - Maurer camera, 70 m, loaded with Eastman 
Kodak 103-D spectrographic fi lm, The exposures w i l l  be made 
on black and white fi lm a t  f/0.95, w i t h  a s h u t t e r  speed of  
5, 10 and 40 seconds. 
t i v e  interference f i l t e r  t o  separa te  the  two l i g h t  wave lengths. 
An extended exposure timer, an i l luminated camera sight,  and 
a two-point var iable  p i t c h  bracket f o r  mounting the  camera i n  
the  p i l o t ' s  window a r e  a l s o  car r ied .  

Lens i s  50 mm w i t h  a double peak objec- 

Procedure - A s e r i e s  of 12 exposures, t h ree  a t  each 
posi t ion goo apart, w i l l  be taken during a n ight  pass, with 
the  spacecraf t  pointed d i r e c t l y  toward the  airglow layer .  The 
time of the s tar t  of the  exposure w i l l  be recorded and the cabin 
w i l l  be darkened t o  prevent cabin l i g h t  r e f l ec t ion .  The crew 
w i l l  a l so  attempt t o  take two photographs of  the t w i l i g h t  
horizon a t  approximately three  minutes before sunr i se  t o  obta in  
photographs of day airglow. 

Experimenters - Martin J. Koomen and Donald M. Packer, 
U.S. Naval Research Laboratory, Washington, D. C. 

S-12 Micrometeorite Col lect ion 

Purpose - (1) To c o l l e c t  u l t ra -smal l  meteoroids i n  near- 
Earth space t o  study the  nature and frequency of h y p e r b a l l i s t i c  
impacts under i n - f l i g h t  conditions,  and (2)  t o  expose microbio- 
l o g i c a l  specimens t o  the  space environment t o  determine t h e i r  
a b i l i t y  t o  survive the  vacuum, extreme temperatures, and 
r ad ia t ion  i n  space, and (3) t o  search f o r  any organisms capable 
of l i v ing  on micrometeoroids i n  space. 

Equipment - Aluminum co l l ec t ion  box, 11 inches long by 
5.5 inches wide by 1.25 inches deep, weighing 7 pounds 6 ounces. 
The device has two co l l ec t ion  compartments and an i n t e r n a l  
e l e c t r i c  motor and thermally insu la ted  b a t t e r i e s .  The col lec-  
t i o n  compartment mater ia l s  a r e  aluminum-shadowed 200-Angstrom- 
t h i c k  n i t roce l lu lose  and fomnvar mounted on 200-mesh copper 
screening. They are the same co l l ec t ion  mater ia l s  used by the 
experimenters i n  previous rocket, balloon and a i r c r a f t  sampling 
experiments . 

-more- 
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Procedure - The experiment will be mounted in the retro 
adapter directly behind the pilot's hatch. 
can be opened or closed electrically f r o m  inside the space- 
craft. It is planned to open the experiment only dur ing the 
first eighhhour sleep period of the crew when the spacecraft 
is in drifting flight in order to avoid conlaulnation by the 
O m  system. 
determine the presenoe or absence of microorganisms in the 
ziicroi&.zsrites coiieeted. *&en retuned to %he laboratory, 
cultures designed for non-terrestrial organisms will be ppe- 
pared to determine if any Qpes of life are present in the 
sample. A set of representative Earth microorganisms such as 
bacteria, molds, and spores will be placed in the non-sterile 
compartment. 
exposure to determine the *actions which survive. 
the first portion of EVA, the pilot will lock the collection 
box and return it to the spacecraft cabin. 

The hinged lid 

One of the com,partmeats fill be sterilized to 

They will be quantatively assayed after the fl ight 
During 

Experimenters - Dr. Curtis Hemenway and Royce Coon, 
Dudley Observatory, Albany, N.Y. 

TECEINOIXx3ICAL 

D-12 Astzonaut Maneuvering Unit 

for man outside the spacecraft in attitude and translation, 
and to provide oxygen supply and co~mnunications. 

backpack of aluminum weighing 166 pounds fully loaded. 
dimensions are 32-inches-high-by~22-inches-wlde-by-l~-hches- 
deep with a formafitting cradle on the inside where the astro- 
naut is seated during flight. The unit has 12 small thrusters 
mounted on the corners of the pack. There are four forward- 
firing thrusters, four aft-firing, two up and two down. The 
f'uel is 24 pounds of hydrogen peroxide stored in the backpack. 
Firing of the thrusters is controlled by two sidearm supports 
attached to the backpack structure. 
gives the crew member translation control in four directions, 
a switch for selecting manual or automatic stabilization and 
volume control of the communications. The right-hand arm 
contains controls for positioning the crew member in pitch, 
roll and yaw. 

An oxygen supply of seven and one-half pounds is also 
carried in the backpack. 
mounted on the top of the backpack provides commnications 
between the EVA astronaut and the spacecraft. 

Purpose - To provide extravehicular mobility and control 

Equipment - The Astronaut Maneuvering Unit) a rectangular 
Its 

The left-hand assembly 

A battery powered UHF transceiver 

-more- 
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Green rurlnlng l i g h t s  on the pack, one above e i t h e r  

shoulder, one on the bottom, and one on the top  behind the  
UHF wedge-shaped antenna w i l l  a l low the crew menber i n  the 
spacecraf t  t o  follow the movements of the EVA crewman a t  a l l  
times. The backpack has a t o t a l  Delta V of 250-275 fps o r  
3000-3500 pound seconds of impulse. Each t h r u s t e r  produces 
about 2 .3  pounds of thrust .  

Procedure - The AMU w i l l  be mounted i n  the rear of the 
adapter sec t ion  a t  l i f t o f f .  During the f irst  n ight  pass while 
the  p i l o t  i s  outs ide the spacecraf t ,  he w i l l  go t o  the  adapter 
and put on the backpack, connecting it t o  the chestpack which 
provides c i r cu la t ion  and cooling f o r  the space s u i t ,  using 
backpack oxygen. A t  the second daylight pass he w i l l  move i n  
f r o n t  o f  the  spacecraf t  t o  the 25-foot connect point  on the 
l25-foot t e t h e r  and perform a series of  a t t i t u d e  cont ro l  checks 
and t r ans l a t ion  maneuvers of l e s s  than one half fps.  After 
t he  command p i l o t  has t r ans l a t ed  the  spacecraf t  t o  him, the 
EVA crewman w i l l  t r a n s l a t e  t o  the  Agena and perform severa l  
maneuvers before re turn ing  t o  the  spacecraf t  where he w i l l  
reconnect t o  the spacecraf t  oxygen supply, take o f f  and 
j e t t i s o n  the backpack. 

Project  Off icer  - Major Edward G. Givens, Detachment 2, 
Space Sys tems Division of A i r  Force Systems Command, Houston, 
Texas. 

D-14 UHF/VHF Polar izat ion 

operating through the ionosphere. 
Purpose - To obtain information on communication systems 

Equipment - A UHF/VHF t ransmi t te r  w i t h  eight-foot extend- 
able antenna mounted on the top cen te r l ine  of the  spacecraf t  
on the r e t r o  adapter sect ion.  

Procedure - When the  spacecraf t  i s  over t racking s t a t ion?  
a t  Hawaii and Antigua, the  system w i l l  be turned on t o  broad- 
c a s t  a s igna l  a t  two wavelengths. A 3O-fo0t antenna dish on 
the  ground would pick up the  s i g n a l  and be recorded on audio 
tape on a chart recorder and s i g n a l  v i sua l  characGeristics 
w i l l  be recorded by motion p i c tu re  from an oscil loscope. The 
experiment i s  designed t o  provide information on regular  and 
i r r e g u l a r  fading of radar and rad io  s igna l s  coming through the 
ionosphere. 

Experimenter - Robert E l l i s ,  Naval Research Laboratory, 
Washington, D. C. 

-more- 
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MEDICAL 

M-5 Bioassay of Body Fluids  

P u r  ose - To c o l l e c t  body f l u i d s  before, during and 
lmmed EA- e y after flight f o r  analysis of hormones, e lec t ro-  
l y t e s ,  proteins ,  amino acids  and enzymes which might r e s u l t  
from space flight, 

Method - U r i n e  w i l l  be col lected i n  a spec ia l  bag f o r  
each  atio ion. 
be added automatically,  The water has a t r a c e r  amount of 
rad ioac t ive  tritium, By comparing the amount of tritium in 
the sample w i t h  the  known amount o f  t r i t i u m  placed In  it, bio- 
chemists can measure the t o t a l  volume, Twenty-four 75-cc- 
capac i ty  sample bags w i l l  be carr ied.  A sample w i l l  be drawn 
f o r  each elimination. The remaining urine w i l l  be t ransfer red  
i n t o  the ur ine  dump system o f  the spacecraf t .  

A spec i f ied  amount of t r i t i a t e d  water w i l l  

CREW PROVISIONS AND TRAINING 

CREW TRAINING BACKGROUND 

In addi t ion  t o  the extensive general  t r a in ing  received 
p r i o r  t o  flight assignment, the following preparat ions have o r  
w i l l  be accomplished p r i o r  t o  launch: 

1, Launch abort t r a i n i n g  in the G e m i n i  Mission Simulator 
and the Dynamic C r e w  Procedures Simulator. 

2. Egress and recovery a c t i v i t i e s  us- a crew procedures 
development t r a i n e r ,  spacecraf t  bo i l e rp l a t e  model and a c t u a l  
recovery equipment and personnel, Pad emergency egress t r a l n -  
ing using e leva tor  and s l i d e  w i r e ,  and breathing apparatus. 

3. 

4. 

Celestial pa t t e rn  recognition in the Universi ty  of 
North Carol ina 's  Morehead Planetarium at  Chapel H i l l .  

Zero gravi ty  t r a i n i n g  i n  KC-135 a i r c r a f t  t o  p rac t i ce  
EVA. 
and crew procedures trainer. AMU f i r i n g  was done In the 35- 
f o o t  vacuum chamber a t  MSC, Additional EVA t r a in ing  i s  per- 
formed i n  20-foot chamber a t  vacuum conditions.  

Stowage and donning of EVA equipment is done i n  a i r c r a f t  

5. Sui t ,  s e a t  and harness f i t t i n g s .  

6, Training sessions to t a l ing  approximately 15 hours per 
crew member on the Gemini t r ans l a t ion  and docking si.mulator, 

-more- 
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7. 

8. Pa r t i c ipa t ion  i n  mock-up reviews, systems review, 

9. Eject ion s e a t  t ra in ing .  

During f i n a l  preparat ion f o r  f l i gh t ,  the crew p a r t i c i p a t e s  
i n  network launch abor t  simulations,  j o i n t  combined systems 
test, and the f i n a l  simulated f l i g h t  t e s t s .  
major f l i g h t  crew medical examinations w i l l  be administered 
t o  confirm readiness f o r  f l i g h t  and obta in  data f o r  comparison 
with post  f l i g h t  medical examination r e s u l t s .  

Detailed Agena and Gemini systems b r i e f ing ;  d e t a i l e d  
experiment br ie f ings ;  f l i g h t  p lans  and mission r u l e s  reviews. 

subsystem tests,  and spacecraf t  acceptance review. 

A t  T-2 days, the  

GEMJNI 9 SUITS 

The pressure s u i t  worn by the command p i l o t  w i l l  be 
s i m i l a r  to  s u i t s  worn on Gemini 4,5,6 and 8. The p i l o t  w i l l  
wear a s u i t  with s p e c i a l  thermal p ro tec t ive  cover l aye r s  f o r  
EVA a c t i v i t i e s .  

COMMAND PILOT SUIT 

The Gemini command p i l o t ' s  s u i t  has f i v e  l aye r s  and weighs 
23 pounds. 

White cotton constant  wear undergarment w i t h  pockets 
around t h e  waist t o  hold biomedical instrumentation equipment 

The l aye r s  are ,  s t a r t i n g  in s ide  the  s u i t :  

1. 

2. Blue nylon comfort l aye r  

3. 

4. 

Black neoprene-coated nylon pressure garment 

Res t r a in t  l aye r  of nylon l i n k  n e t  t o  r e s t r a i n  pressure 
garment and maintain i t s  shape. 

5. White HT-1 nylon outer  l a y e r  

PILOT SUIT 

The f i rs t  four layers  of the  p i l o t ' s  s u i t  a r e  the same as 
the  f irst  four  l aye r s  of the  command p i l o t ' s  s u i t .  
the  p i l o t  wears two types of cover layers ,  one f o r  the arms 
and torso, the second f o r  the  l e g  sec t ion  beginning a t  the  
g ro in  l ine.  

However, 

Upper torso  cover lay-up is: 

1. 

2. 

3 .  

Seven l aye r s  o f  high-temperature superinsulat ion 

Two layers  of  nylon micrometeoroid pro tec t ion  

One layer  of high-temperature nylon 

-more- 
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Leg cover lay-up is: 

1. Three layers  of nylon micromzteoroid pro tec t ion  

2. 

3. One layer  of Chroma1 R, woven metal c l o t h  

Weight of the extravehicular  s u i t  f o r  Gemini 9 i s  35 
pounds. 
i n  unmanned backpack f i r i n g s  a t  the General E l e c t r i c  Valley 
Forge vacuum f a c i l i t y  and i n  th ree  manned runs a t  the 35-foot 
vacuum chamber a t  MSC. The l eg  cover l aye r  i s  qua l i f i ed  t o  
withstand surface temperatures of 1200 degrees Fahrenheit  while 
keeping the s u i t  i n t e r n a l  temperature no more than 110 degrees 
Fahrenheit. The EVA s u i t  a l s o  was subjected t o  the usua l  s u i t  
mater ia l s  qua l i f i ca t ion  program. 
spec ia l  leg cover layer  were b u i l t ,  th ree  f o r  q u a l i f i c a t i o n  and 
f i v e  s u i t s  f o r  t r a in ing  and f l i g h t  wear f o r  the primary and 
back-up p i l o t s  . 

For extravehicular a c t i v i t y ,  the  p i l o t  w i l l  c a r ry  a 
detachable overvisor which has a t t a c h  poin ts  on both s ides  o f  
the  helmet and can be swiveled i n t o  place over the faceplate .  
The outervisor  i s  gold-coated and provides pro tec t ion  f o r  the 
eyes from s o l a r  g la re .  
which provides impact and micrometeoroid protect ion.  

Before EVA, t he  p i l o t  w i l l  don a spec ia l  p a i r  o f  s u i t  
gloves with b u i l t - i n  insu la t ion .  
f o r  the hands w i l l  be provided while the  p i l o t  i s  using the  
Astronaut Maneuvering Unit. 

pressurizes  to 3.7 p s i  and provides breathing oxygen f o r  both 
crew members. 

Four layers  of high-temperature superinsulat ion 

The spec ia l  EVA cover l aye r  f o r  the legs was t e s t e d  

Eight EVA s u i t s  w i t h  t he  

The facepla te  i s  a polycarbonate mater ia l  

Additional hea t  pro tec t ion  

When the  cabin i s  depressurized, the s u i t  automatically 

EXTRAVEHICULAR LIFE SUPPORT SYSTEM (ELSS) 

It is a 42-pound rectangular  box which i s  worn on the chest .  
It provides e l e c t r i c a l ,  mechanical and l i f e  support  connections 
between the EVA as t ronaut  and t h e  spacecraft .  
inches high, 10 inches wide and s ix  inches deep. 
e j e c t o r  pump for c i r cu la t ion ,  a hea t  exchanger f o r  cooling a i r ,  
a 30-minute emergency oxygen supply. 
system for  t h e  emergency oxygen supply are mounted on the  top 
of the uni t .  Used i n  combination w i t h  the  APIIT, the  ELSS 
functions as  a s u i t  p ressur iza t ion  and a i r  supply system during 
EVA . 

System i s  18 
It contains 

Controls and a warning 

-more- 
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UMBILICAL TETHER 

There are two tether lines which the astronaut will use 
outside the spacecraft, The 25-foot umbilical is carried in- 
side the cabin and attached to the ELSS and the parachute har- 
ness, It contains an oxygen supply line, 1000-pound test 
nylon tether, and electrical hardline for communications and 
bioinstrumentation, The oxygen line is protected from tem- 
perature extremes by layers of aluminized Mylarwrapped around 
it. The whole unit is encased in a white nylon sleeve, The 
umbilical is attached to the nose o f  the s ~ a c e c m f t  dwLn_g 
portions of EVA. A nylon strap with hook is used to attach 
the umbilical to eye in spacecraft nose, The strap is secured 
around the umbif5cal. Thfs attach point prevents the umbilical 
near the spacecraft from looping or drifting near thrusters or 
other external equipment. 

The 125-foot umbilical is composed of nylon cord, 1000- 
pound-test, The last 15-foot-length is wrapped with super- 
insulation aluminized H-Film with fiberglass spacers to protect 
the tether from thruster exhaust of the Am, Metal snap 
hook attachment points are located at 25 feet and tie end of 
the tether, The long tether is stored in a nylon bag fixed in 
place on top of the AMU by the EVA crewman. The bag allows 
the tether to pay out on both sides. One side is attached to 
the parachute harness ring, the other to the 25-foot tether, 
When the tether is completely out, the bag can be jettisoned, 

70m HASSEIIBLAD CAMERA 

I. Camera 

A. Equipment 

1. 

2. 

3. 

Camera (Inboard) 
80 mm lens 
fl.8 to f22.0 aperture 
Time exposures and speeds up to 1/500 seconds 
Resolution: approximately 125 lines/mm 
Approximately 1. gX magnification 
General Purpose - EVA 

EVA Camera 
7OMM superwide angle Hasselblad 
90' field of  view 
38 mm lens 
All other details same as inboard camera 

70 MM Mauer 
f2.8 

50m and 80m Lens 
Purpose: For S-11 ex eriment and general develop- 
ment and evaluation o F the cameras, 

-more- 
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16m MAURER MOVIE CAMERA 

I. Camera 

1. Outboard Camera 
5 9 l ens  
160 f i e l d  of view 
5.4 inches f o c a l  length 

2. Inboard Camera 
18 mm and 75 lenses  
A l l  o the r  c h a r a c t e r i s t i c s  are the  same as outboard 
camera except f o r  f i e l d  of view 

11. Film 

A. Fi f t een  magazines each approximately 80 f e e t  
of  f i l m  

B. Kodak S.O. 217 color  f i lm  

111. Purpose 

Agena and rendezvous photographs 
Extravehicular a c t i v i t y  
General Purposes 

WATER MEASURING SYSTEM 

A mechanical measuring system has been added t o  water gun. 

When plunger of  gun i s  depressed, a spr ing 

It cons is t s  o f  a neoprene bellows housed i n  a small metal  
cy l inder  mounted a t  base of gun. The bellows holds  one-half 
ounce of water. 
pushes water ou t  of bellows and through gun. 
r i gh t  s ide of gun r e g i s t e r s  number of  times bellows i s  a c t i -  
vated. 
numbers a t  beginning and end of each use o f  gun. 

A counter i n  

Each crewman w i l l  record how much he drinks by not ing 

FOOD 

Number of Meals -- Ten per  as t ronaut  f o r  mission. 

Type -- Bite-sized and rehydratable.  Water i s  placed i n  
Bite-sized items need no r e -  rehydratables w i t h  s p e c i a l  gun. 

hydration. 

polyethelene, polyamide laminate. A l l  meals a r e  s tored  i n  the  
r igh t  a f t  food box over the p i l o t ' s  r i g h t  shoulder. 

Storage -- Meals indiv idua l ly  wrapped i n  aluminum f o i l  and 

-more - 



DAY 1: 

Meal B 

GQvI INI  9 FLIGHT MENU 
jTHREE DAY MENU CYCLE1 

F ~ I  it Cake (Pineapple) 
Cheese Sanawicnes ( 6 j  

Cinnamon Toast 2 61 
Peanut  Cubes (6  

Grapefruit  D r i n k  
Orange-Grapefruit Drink 

Meal C 

Chicken & Gravy 
Apricot Pudding 
Toasted Bread Cubes (6)  
Brownies (6)  
Orange Drink 
Grapefruit  Drink 

DAY 1 TOTAL 2099 

DAY 2 :  

Calories 

253 
324 
297 

99 
83 
83 rn 

92 
300 
161 
241 
83 
83 
960 

Meal A 

Beef & Gravy 
Strawberry Cereal Cubes 
Beef Sandwiches (6) 

Calor ies  

Meal B 

R 
R 
B 
R 
B 
R 

Beef Pot Roast 
Potato Salad 
Cinnamon Toast (6) 
Chocolate Pudding 
Brownies (6)  
Orange-Grapefruit Drink 

119 
143 
99 

307 
241 
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DAY 2 (Con'd) 

Meal C 

R 
R 
B 
B 
R 
R 

Spaghetti  8~ Meat 
1 Applesauce 
I Cheese Sandwiches ( 6 )  
I Fruitcake (Date) ( 4 )  
I Orange Drink 
I Grapefruit  Drink 

DAY 2 TOTAL 2870 

DAY 3 

Meal A 

Fruitcake (Pineapple 
Cheese Sandwiches (6 
Peanut Cubes (6)  
Cinnamon Toast (6) 
Grapefruit  Drink 
Orange-Grapef r u i t  Drink 

Meal B 

Bacon Squares (8) 
Apricot Cereal Cubes (6)  
Cinnamon Toast ( 6 )  
Applesauce 

Meal C 

Calor ies  

70 
165 

262 
324 

83 
83 

987 

Calories  

253 
324 
297 

99 
83 
83 

1139 

180 
171 
99 

165 
% 

R 
R 
B 
B 
R 
R 

Shrimp Cocktail  119 
Beef & Vegetables 98 
Strawberry Cereal Cubes (6 )  169 
Fruitcake (Pineapple) ( 4 )  253 
G r a p e f r u i t  D r i n k  83 
Orange-Grapef r u i t  Drink 83 

805 
DAY 3 TOTAL 2749 

-more- 
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SUPPLlBvlENTARY FOOD 

Calories 

Chicken Salad 237 
Toasted Bread Cubes (6) 161 
Gingerbread (6) 183 
Banana Pudding 282 
O r a n g e  mink 83 
Grapefruit Drink 

Meal B Calories 

Frui t  Cake (Pineapple) 253 
Cheese Sandwiches (6) 324 

297 
99 
83 

Cinnamon Toast  6 )  
Peanut Cubes ( 6  

Grapefruit Drink 
t 

( R )  Orange-Grapefruit Drink 

-more- 
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MEDICAL CHECKS 

A t  least one medical check a day w i l l  be made by each 
crew member. Performed over a convenient ground s t a t i o n ,  
a check w i l l  cons is t  of: o r a l  temperature and food and 
water intake evaluation. 

BODY WASTI9 DISPOSAL 

Solid Wastes -- P l a s t i c  bag w i t h  adhesive l i p  to 
provide secure attachment to body. 
which prevents formation of bac te r i a  and gas. Adhesive 
l i p  a l s o  used t o  form seal f o r  bag a f t e r  u s e  and bag i s  
stowed i n  empty food container  box and brought back f o r  
ana lys i s .  

Contains germicide 

Urine -- Voided i n t o  f i t t e d  receptacle  connected by 
hose to e i the r  a co l l ec t ion  device o r  overboard dump. 

MANNED SPACE FLIGHT TRACKING NETWORK 
G E M I N I  9 MISSION REQUIREMENTS 

NASA operates the Manned Space F l igh t  Tracking N e t -  
work by using i t s  own f a c i l i t i e s  and those of t h e  Department 
of Defense f o r  mission information and cont ro l .  

For Gemini 9 the network w i l l  provide f l i g h t  con t ro l l e r s :  

(1) Radar t racking,  command cont ro l ,  voice and 
telemetry data are ava i l ab le  from launch through Gemini 
spacecraft  splashdown i n  recovery area. Except f o r  voice 
communications the  network provides the same funct ions f o r  
t he  Agena as long a s  e l e c t r i c a l  power i s  ava i lab le .  

onboard the Gemini and Agena t a r g e t .  

the spacecraft  computer t o  provide ephemeris (computed space 
pos i t ion)  and reent ry  d i s p l a y s  f o r  t he  ast- Lonauts .  

Immediate computing s u p p o r t  w i l l  be provided from 
launch through impact  by the Real-Time Computer Complex 
(RTCC) a t  t h e  Manned Spacecraft  Center. During powered 
f l i g h t ,  the RTCC w i l l  receive launch t r a j e c t o r y  data 
from Bermuda and A i r  Force Eastern Test Range (AFETR) 
radars v i a  the Cape Kennedy CDC-3600 computing complex. 

( 2 )  

The network a l s o  w i l l  u p d a t e  v i a  the cont ro l  cen ter ,  

Ver i f ica t ion  of the proper operation of the  systems 

-more- 
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The Gemini mission w i l l  require  separate t racking 
of fou r  space vehicles:  the Gemini spacecraf t ,  the  
Agena Target Vehicle (ATV), Titan I1 which i s  the Gemini 
Launch Vehicle (GLV), and as required, the Atlas Booster 
c a l l e d  SLV-3. The Gemini Target Vehicle w i l l  c a r ry  one 
C-band and one S-band beacon. Skin t racking (radar signal 
bounce) of the  spacecraf t ,  Agena target vehicle,  and Gemini 
-------- l ~ t i lneh  vehicle  +,f?rcq$m;t orbi ta l  lifetiae i s  a mission 
requirement. 
Radar (SPANDAR) and var ious f a c i l i t i e s  of the North 
American A i r  Defense Command (NORAD) w i l l  be used f o r  
t h i s  mission. However, NORAD w i l l  not t r ack  during the  
rendezvous phase. 

The MSFN Wallops S ta t ion  (WLP) Space Range 

For Gemini 9, various combinations of spacecraf t  
t rack ing  assignments will be c a r r i e d  out according t o  
ind iv idua l  s t a t r o n  capabi l i ty .  Some sites have radar 
systems capable of providing space pos i t ion  information 
on both the Gemini and Agena vehicles  simultaneously through 
t h e i r  Verlor t  (S-band) and PPS-16 (C-band) antennas . Data 
transmission links, however, have only a single system 
capabi l i ty:  therefore,  p r i o r i t y  w i l l  be established by the 
Mission Director  o r  P l i g h t  Dynamics Off icer  according t o  
t h e i r  needs. 

After  Ti tan I1 launch, the  spacecraf t  w i l l  be the 
prime target f o r  C-band tracking. 

Manned Space F l i g h t  Tracking Network Configuration 

Cape Kennedy, F l a  
Merritt Island, 
Pa t r i ck  AFB, Fla .  
Grand Bahama Is land 
Ascension Is land  
Antigua Is land 
Bermuda Island, BWI 

Pre to r i a ,  South Africa 
Kano, Nigeria 
Carnarvon, A u s t r a l i a  

Grand Canary Is land 
P t .  Arguello, Calif. 
White Sands, N.M. 
Kauai, H a w a i i  
USNS Rose Knot 
USNS Coastal Sentry 
USNS Range Tracker 
Canton Is land 
Grand Turk Is land 
Tananarive, Malagasy 
Eglin, Fla .  
Corpus Chr i s t i ,  Texas 

S ta t ions  Capable of C-Band Tracking are: 

Merritt Island, F la .  White Sands, N.M. 
Pat r ick  AFB, Fla .  USNS Range Tracker 
Grand Bahama Is land Eglin, Fla .  
Antigua I s l and  Grand Turk Island 
Ascension Is land  Grand Canary Is land 
C a  rnarvon , Austral  l a  P t .  Arguello, Calif. 
Bermuda Is land ,  BWI Kauai, H a w a i i  
P r e t o r i a ,  South Afr ica  -more- 
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S ta t ions  Capable of S-Band Tracking are: 

Bermuda Is land,  BWI 
Grand Canary Is land 
P t .  Arguello, C a l i f  

Carnarvon , Austral ia  
Kaua i ,  H a w a i i  
Guaymas, Mexico 
Corpus C h r i s t i ,  Texas 

Merritt Is land,  Fla .  
Patr ick AFB, Fla .  
Grand Bahama Is land 
Antigua Is land 
Ascension Is land 

Carnarvon, Austral ia  
White Sands, N.M. 

Eglin,  Fla.  
Grand Turk Is land 

Skin t racking  procedures w i l l  be used  as needed as  
mission p r i o r i t i e s  permi t .  

Other Computer Support 

realtime computing support f o r  Gemini 9 includes the  
processing of realtime tracking information obtained 
from the Ti tan I1 and Agena systems beginning w i t h  mission 
simulations through Gemini spacecraf t  recovery and Agena 
lifetime. 

N A S A ' s  Goddard Space F l igh t  Center, Greenbelt, Md., 

Goddard's computer a l s o  w i l l  c e r t i f y  the worldwide 
netowrk's readiness t o  support Gemini 9 through a system- 
by-system, s ta t ion-by-stat ion,  computer-programmed check- 
out method c a l l e d  CADFISS tests.  CADFISS (Computation 
and Data Flow Integrated SubsysOem) checkout of network 
f a c i l i t i e s  a l s o  w i l l  be performed by Goddard d w i n g  post-  
launch periods when the  spacecraf t  are not e l ec t ron ica l ly  
"v is ib le"  by some s t a t i o n s  and continue u n t i l  t he  vehicles  
are again within acquis t ion range. 

by the  Mission Control Center i n  Houston. A s  i t  d i d  on t h e  
Gemini 8 mission, Houston w i l l  serve as the computer center .  

Control of the e n t i r e  Gemini 9 mission w i l l  be exercised 

Gemini Spacecraft  

The spacecraf t  has two C-Band t racking beacons. 
The model ACF 
the reentry module and the  DPN-66 
i n  t h e  adapter package. 

and reent ry  phase, using the DPN-66 as a backup f o r  these  
-more- p e r i o d s .  

beacon (spacecraf t )  w i l l  be i n s t a l l e d  i n  
model beacon (adapter) 

The A C F  be'acon w i l l  be prime f o r  launch, inser t ion ,  
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AGENA TARGET VEHICLE 

The Agena target vehicle  w i l l  contain one C-band 
and one S-band beacon. The C-band beacon w i l l  be a modified 
DPN-66. 
Vehicle p r i o r  t o  the Gemini launch, 
w i l l  be the  prime t a r g e t  f o r  C-band t racking following 
launch 

The C-band beacon w i l l  be prime f o r  Agena Target 
The Gemini spacecraf t  

A C Q U I S I T I O N  SYSTEMS 

S i t e s  w i t h  spacecraft  a id  systems capable of tracking 
the  Agena and Gemini spacecraf t  simultaneously w i l l  provide 
rad io  frequency (RF) inputs  and pointing data t o  t h e i r  
associated telemetry rece ivers  and steerable antennas. 
sites which do not have simultaneous-tracking capab i l i t y  
w i l l  t r a c k  the  Gemini spacecraf t  only. A l l  s t a t i o n s  w i l l  
t r ack  the Gemini spacecraft  only. A l l  s t a t i o n s  w i l l  t rack 
the  Agena target venicle u n t i l  o r b i t a l  i n se r t ion  of the 
Gemini spacecraft .  

MISSION MESSAGE REQUIREMENTS 

Low speed telemetry data (on-si te  teletype summaries) 
from f l i g h t  con t ro l l e r  manned s t a t i o n s  w i l l  be sen t  t o  
the Houston Mission Control C e n t e r .  

Bermuda and Corpus Chr i s t i  transmit Gemini spacecraf t  
o r  Agena target vehicle  PCM telemetry v i a  high-speed d i g i t a l  
data t o  Houston Mission Control Center i n  computer format. 
MCC-K/TEL 111, Grand Bahama Island, Grand Turk Is land,  and 
Antigua w i l l  remote Gemini spacecraft  and Agena wide-band 
data to the Houston Mission Control Center i n  the same 
manner . 
SPACECRAFT COMMAND SYSTEM 

The prime ground system i n  e f f ec t ing  rendezvous is  
the Dig i ta l  Command System (DCS) located a t  key s t a t i o n s  
throughout the worldwide network. Command cont ro l  of t he  
mission from launch through recovery w i l l  as always be 
provided by the F l igh t  Director a t  Houston Mission Control 
Center. Maximum command coverage is  r e q u i r e d  throughout 
the  mission. 

Grand Canary Is land;  Carnarvon, Australia;  H a w a i i ;  
and the two ships, USNS Coastal Sentry and USNS Rose Knot; 
are DCS equipped and manned by f l i g h t  con t ro l l e r s  who w i l l  
i n i t i a t e  a l l  u p l i n k  data command transmissions.  
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Following as t ronaut  recovery, f u r t h e r  commands w i l l  
be required f o r  the Agena target vehicle .  Network D i g i t a l  
Command System support w i l l  be continued throughout t h e  
Agena t a rge t  vehicle  ba t te ry  l i fe t ime.  

The Texas, Cape Kennedy, Grand Bahama, Grand Turk, 
Antigua, and Bermuda si tes w i l l  not  be manned by f l i g h t  
cont ro l le rs .  A l l  uplink data command transmissions through 
these sites will be remoted i n  rea l  time from Houston Control 
Center. 

I n  addi t ion  t o  realtime commands and onboard clock up-  
date commands, t h e  following d i g i t a l  i n s t ruc t ions  may be 
sent  : 

a .  Gemini spacecraf t  b. Agena Target Vehicle 

1. Prere t ro  w i t h  maneuver 1. Maneuver 
2 . Prere t ro  without maneuver 2. Ephemeris 
3 . Orbital  navigation 3. Engine burn t i m e  
4. Maneuver 
5. Rendezvous 
6. Accelerometer e r r o r  

cor rec t ions  

SPACECRAFT COMMUNICATIONS 

A l l  MSFN s t a t i o n s  having both KF and UHF spacecraf t  
communications can be control led e i t h e r  by the  s t a t i o n  or 
by remote ( tone)  keying from Houston Mission Control Center 
and from Goddard. 

The following s i t e s  are not scheduled t o  have a command 
communicator (Cap Com) and w i l l  be remoted t o  Houston Mission 
Conbrol Center: 

Cape Kennedy, Grand Bahama I s l a n d ;  Tananarive, Malagasy 
Republic; Kano, Nigeria; Bermuda; Grand Turk Is land;  
P t .  Arguello, Calif . ;  Antigua Is land;  Ascension Is land;  
Canton Is land;  USNS Range Tracker, and the voice relay 
a i r c r a f t .  

SPACECRAFT SYSTEMS SUPPORT 

The Gemini spacecraf t  communications system (antennas, 
beacons, voice communications, telemetry t ransmi t te rs ,  
recovery l i gh t ,  and d i g i t a l  command sys t em)  allows radar  
tracking of the spacecraf t ,  two-way voice communications 
between t h e  ground and the spacecraf t  and from astronaut  
t o  as t ronaut ;  ground command of the spacecraf t ;  instrumentation 
systems data transmission, and postlanding and recovery data 
t ransmission.  The s o l e  link between the ground and the 
Gemini spacecraf t  i s  provided by these systems. 
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The Agena t a r g e t  vehicle  communications systems 
(antennas,  beacons, telemetry t ransmi t te rs ,  and d i g i t a l  
coqmznd systern) allows radar tracking of the  vehicle  from 
both the  ground and the Gemini spacecraf t .  Ground s t a t i o n  
and Gemini spacecraf t  command t o  
complished through t h i s  system. 

Arr-n=, ' Pn r r r r t .  Vehicle On-Rsard 
Systems sr;rpported by Network 
S ta t ions .  

Table #1 

Telemetry R e a l  T ime)  
Telemetry [hlmp) 
L-Band Transponder 
S-Eand Transponder 
C-Band Transponder 
Command Receiver 

(Range Safety)  
Command Receiver 

-'o---- --- 0- 

(Comrnand Zontrol)  

GEiOUND COMMUNICATIONS 

the Agenit also a r e  ac- 

Gemini Spacecraft  On-Board 
Systems Support by Network 
Stat  ions 

Table #2 

Reentry Module UHF (voice)xmit-Rcv 
Reentry Module HF (voice)xmit-Rcv 
Reentry Module Telemetry R e a l  Tim4 
Reentry Module Telemetry Dump) 
Reentry Module Telemetry I Backup) 
Adapter Package L-Eknd %dar 

(Telemetry Readouts) 

Reentry Module C-Band Transponder 

Adapter Package C-Band Transponder 
Adapter Package Acquisit ion Aid 

Adapter Package Dig i t a l  Command 

Reentry Module UHF Recovery Beamn 

Beacon 

System 

The NASA Communications Network (NASCOM) used f o r  Gemini 8 
w i l l  be used  f o r  Gemini 9. Shore s t a t i o n s  f o r  USNS Rose Knot 
and USNS Coastal Sentry Ship support w i l l  be based upon the 
mission-designated sh ip  pos i t ions  and predicted HF radio propa- 
ga t ion  conditions.  
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" W O R K  RESPONSIBILITY 

Manned Spacecraft Center (MSC).  The d i r ec t ion  and 
mission cont ro l  of the Network immediately preceding and 
during a mission simulation or an a c t u a l  mission i s  respon- 
s i b i l i t y  of the MSC. 

Goddard Space F l igh t  Center. The NASA Office of Tracking 
and Data Acquisit ion has cent ra l ized  the r e spons ib i l i t y  f o r  
the  planning, implementation, and technica l  operations- of 
manned space f l i g h t  t racking and data acqu i s i t i on  a t  the 
Goddard Space F l igh t  Center. Technical operation i s  defined 
as the  operation, maintenance, modification, and augmentation 
of tracking and data acquis i t ion  f ac i l i t i e s  t o  funct ion as 
an  instrumentation network i n  response to mission requirements. 
About 370 persons d i r e c t l y  suppopt t h e  network a t  Goddard; 
cont rac tor  personnel br ing the  total network l e v e l  t o  some 
1500 . 

Department of Supply, Australia.  The Department of 
Supply, Commonwealth of Austral ia ,  i s  responsible f o r  the 
maintenance and operat ion of the NASA s t a t i o n  a t  Carnamron, 
Australia.  Contractual arrangements and agreements def ine 
t h i s  cooperative effort. 

Department of Defense (DOD). The DOD i s  responsible fo r  
the  maintenance and operational cont ro l  of those DOD assets 
and f a c i l i t i e s  required t o  support Project  Gemini. These 
include network s t a t i o n s  a t  the Eastern T e s t  Range, Western 
Test Range, White Sands Missile Range, the A i r  Proving Ground 
Center, and the t rask ing  and telemetry ships.  

ABORT AND RECOVERY 

CREW SAFETY 

Every Gemini system a f fec t ing  crew safety has a redun- 
dant (backup) fea ture .  The Malfunction Detection System 
aboard. the launch vehicle  monitors subsystem performance and 
w a r n s  the crew of a poten t ia l ly  ca tas t rophic  malfunction i n  
t i m e  f o r  escape. 

There are three modes of escape: 

MODE I 

MODE I1 

Ejection seats, and personal parachutes, 
used a t  ground l e v e l  and during f irst  
50 seconds of powered f l i g h t ,  o r  during 
descent a f t e r  reentry.  

Retrorockets used, allowing crew t o  salvo 
f i r e  a l l  f o u r  s o l i d  re t rorockets  a f te r  
eng ine  shutdown i s  commanded . 
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MODE I11 Normal separat ion fromlaunch vehicle ,  
using OAMS th rus t e r s ,  then making normal 
reentry,  using computer. 

Except f o r  Mode I, spacecraf t  separates from Gemini 
Launch Vehicle, t u rns  blunt-end forward, then completes re- 
en t ry  and landing w i t h  crew aboard. 

Survival Package 

t o  the a s t ronau t ' s  parachute harnesses by nylon l i n e ,  weighs 
23 pounds. 

Survival gear, mounted on each e j e c t i o n  seat and at tached 

Each astronaut  has: 

3.5 pounds of drinking water. 

Machete . 
One-man l i f e  raf t ,  59 by 3 f e e t ,  w i t h  C 0 2  b o t t l e  f o r  in -  

Survival l i g h t  ( s t robe ) ,  w i t h  f l a s h l i g h t ,  s igna l  mi r ro r ,  

f l a t i o n ,  sea anchor, dye markers, nylon sun bonnet. 

compass, sewing k i t ,  14 fee t  of nylon l i n e ,  cot ton b a l l s  and 
striker,  halazone tablets,  a whis t le ,  and b a t t e r i e s  f o r  power, 

Survival radio,  w i t h  homing beacon and voice transmission 
and reception. 

Sunglasses . 
Desalter k i t ,  w i t h  b r i c k e t t e s  enough t o  desalt eight 

p i n t s  of seawater. 

Medical k i t ,  containing s t imulant ,  pain, motion sickness 
and a n t i b i o t i c  t ab l e t s  and a s p i r i n ,  p lus  i n j e c t o r s  f o r  pain 
and motion s ickness .  

PLANNED AND CONTINGENCY LANDING AREAS 

There are two types  of landing areas f o r  Gemini 9, planned 
and contingency. Planned areas are those where recovery f o r -  
ces  are pre-posit ioned t o  recover spacecraf t  and crew within a 
shor t  t i m e .  A l l  o ther  areas under the  o r b i t a l  t r a c k  are con- 
tingency areas ,  requir ing spec ia l  search and rescue techniques 
and a longer recovery period. 

-more- 
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Planned Landing Areas 

PRIMARY Landing i n  t h e  West Atlant ic  (45-1) 
where the primary recovery vessel, 
an airc?z!E!t CaFFier, is pre-posi$ioned. 

SECONDARY Landing i n  East Atlant ic ,  West Pac i f ic  
and Mid-Pacific areas where ships are 
deployed, 

Landing i n  the  event of off-the-pad 
abort or  abort during early phase of 
flight, includes an area about 41 
miles seaward from Cape Kennedy, 3 
m i l e s  toward Banana River from Complex 
19. 

LAUNCH SITE 

LAUNCH ABORT Landing in the event of abor t  during 
powered f l igh t ,  extending from 141 miles 
a t  sea from Cape Kennedy t o  w e s t  coast 
of Africa. 

Contingency Landiw Areas 

All t he  areas beneath the spacecraf t ' s  ground t rack except 
those designated Planned Landing Areas are Contingency Landing 
Areas, requir€ng aircraft and pararescue support  f o r  recovery 
withfn a period of 18 hours frorn splashdown. 

Recovery forces will be provided by the military services ,  
and during mission time w i l l  be under the operat ional  cont ro l  
of the Department of Defense Manager for Manned Space P l igh t  
Support Operations. 

SPACECRAFT AND LAUNCH VEHICLES 

The Gemini spacecraf t  is conical ,  18 feet, 5 inches long, 
10 feet i n  diameter a t  its base and 39 inches i n  diameter a t  
thebp. Its two major sect ions are the reent ry  nodule and 
the adapter sect ion.  
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Reentry Module 

The reent ry  module i s  11 feet high and 7% fee t  i n  diame- 
t e r  at  i t s  base. It has three  main sect ions:  (1) rendezvous 
and recovery (R&R), ( 2 )  reent ry  cont ro l  ( R C S ) ,  and ( 3 )  cabin. 

end of the spacecraf t ,  containing drogue, p i l o t  and main para- 
chutes and radar. 

Rendezvous and recovery sec t ion  i s  the forward (small) 

Reentry control  sec t ion  i s  between R&R and cabin sec- 
t i o n s  and contains f u e l  and oxid izer  tanks,  valves,  tubing 
and two rings of e ight  a t t i t u d e  cont ro l  thrusters each f o r  
control  during reentry.  
cluded f o r  main parachute attachment. 

the crew seated side-by-side, t he i r  instruments and controls .  
Above each seat i s  a hatch. 
t i tanium h u l l  . 
ment i s  located between pressure h u l l  and outer  beryll ium 
shel l  which i s  corrugated and shingled t o  provide aerodynamic 
and heat protect ion.  Dish-shaped heat s h i e l d  forms the l a rge  
end of cabin sect ion.  

Adapter Section. The adapter i s  7* fee t  high and 10 feet  i n  
diameter a t  its base, containing retrograde and equipment 
sect ions . 

A parachute adapter assembly i s  in-  

Cabin sec t ion  between RCS and adapter sect ion,  houses 

C r e w  compartment i s  pressurized 
Equipment not requi r ing  pressurized environ- 

Retrograde sec t ion  contains four  s o l i d  re t rograde rockets  
and part of t h e  r a d i a t o r  f o r  the cooling system. 

Equipment sec t ion  contains f u e l  c e l l s  f o r  e l e c t r i c a l  
power, f u e l  f o r  the  o r b i t  a t t i t u d e  and maneuver system (OAMS) ,  
p r i m a r y  oxygen f o r  the environmental cont ro l  system (ECS), 
cryogenic oxygen and hydrogen f o r  f u e l  c e l l  system. 
serves  as a r a d i a t o r  f o r  the cooling system, a l s o  contained 
in the equipment sect ion.  

The equipment sec t ion  i s  j e t t i soned  immediately 
before re t rorockets  a r e  f i red  f o r  reentry.  
sect ion i s  je t t i soned  a f t e r  r e t r o s  are f i r e d .  

It a l s o  

NOTE: 
The retrograde 
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ELECTRICAL POWER SYSTEM 

Gemini 9 w i l l  c a r ry  two f u e l  c e l l s  f o r  the  primary power 
supply during launch and o r b i t .  The c e l l s  cons is t  of three 
s tacks  of 32 individual  c e l l s .  Cryogenic l i q u i d  oxygen and 
hydrogen are used as reac tan ts  t o  produce e l e c t r i c a l  energy 
through combination of the hydrogen and oxygen i n  a control led 
react ion t o  produce water as a by-product. 

Four 45 amp/hour batteries w i l l  a l s o  be car r ied  i n  the 
spacecraf t  t o  insure a continuous power supply during r een t ry  
and landing. They w i l l  a l s o  be used during prelaunch and 
launch, i n  conjunction w i t h  the  f u e l  c e l l s .  

reen t ry  sec t ion  f o r  a l l  squib-actuated pyrotechnic separat ing 
during the mission. 

Three 15 amp/hour s q u i b  batteries w i l l  be used  i n  the 

PROFELLANT 

Total  Useable -- 697 pounds 

Mission Propellant budget w i t h  N o  Dispersions -- 623 pounds 

RENDEZVOUS RADAR 

Purpose -- Enables crew t o  measure range, range rate,  
and bearing angle t o  Agena. Suppl- ies  data to I n e r t i a l  Gui- 
dance System computer so crew can determine maneuvers neces- 
sary f o r  rendezvous . 
and re turns  them t o  spacecraf t  a t  a spec i f ic  frequency and 
pulse  width. Radar accepts  only s igna l s  processed by t rans-  
ponder. 

rendezvous and recovery sect ion.  

Operation -- Transponder on Agena receives radar impulses 

Location -- small end of spacecraf t  on forward f ace  of 

Size -- less than two cubic f ee t .  

Weight -- l e s s  than 70 pounds. 

Power Requirement -- less  than 80 watts.  
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Auxiliary Tape Memory ( A T P I )  -- The Auxili-ary Tape M e m G r y  i s  
a 15-trzck .magnetic tape recorder which s t o r e s  835,000 b i t s  
on each t rack  r e su l t i ng  i n  a t o t a l  s torage of E , 5 O G , O O O  b i t s .  
Data pa r i ty ,  clocking, and computer processing b i t s  are ye- 
corded i n  t r i p l i c a t e .  The ATi4 p rovides  t r i p l e  redundant 
s torage f o r  approximately l y l 7 O , O 1 > O  b i t s  that  can be u s e d  f o r  
ex terna l  s torage of computer iJ,xqg-arns. The present computer 
has provided onboard computer program capab i l i t y  f c r  launch, 
rendezvous, and reent ry  and has 156,000 b i t s  of program storage.  

mechanical t ranspor t  assembly mounted on v ibra t ion  i s o l a t o r s ,  
and an e l ec t ron ic  assembly containing t h e  power supply, con- 
t r o l  log ic ,  record logic ,  and playback logic .  

The ATM i s  a hermetically-sealed u n i t  which contains a 

The tape t ranspor t  is  a f langeless  reel ,  per ipheral  d r i v e  
u n i t  which contains  525 feet of one-inch wide magnetic tape.  
The magnetic tape i s  driven by an endless,  seamless 3/4-inch 
wide mylar b e l t  called the per ipheral  d r ive  be l t .  The per i -  
pheral d r ive  b e l t  i s  i n  t u r n  driven by two dr ive  capstans which 
are coupled by smaller endless ,  seamless mylar belts.  By 
not exposing the  magnetic tape t o  d r ive  stresses, i t s  usefu l  
l i f e  i s  extended. 

The u n i t  weighs 26 pounds, contains  700 cubic inches,  
and u s e s  approximately 18 watts. 
Engineering Laboratories,  Middletown, Conn. , under cont rac t  
t o  the In te rna t iona l  Business Machines, Electronics  Systems 
Division, Owego, N.Y., f o r  the prime G e m i n i  contractor,  
McDonnell A i r c r a f t  Corp. 

The ATM i s  b u i l t  by Raymond 

G E N I N I  LAUNCH VEHICLE 

The Gemini Launch Vehicle (GLV-9) i s  a modified U. S .  
A i r  Force Ti tan I1 in terccnt inenta l  b a l l i s t i c  miss i le  cons is t -  
ing of two s tages ,  i d e n t i c a l  t o  t he  launch vehicles  used  i n  
previous Gemini flights. 

HEIGHT 
FIRST STAGE 

63 f e e t  
SECOND STAGE 
27 f e e t  

DIAMETER 10 fee t  10 feet  

THRUST 430,000 pounds 100,000 pounds 
(two engines) (one engine) 

FUEL 50-50 blend of mononethyl hydrazine 
and unsynrnetrical-dimethyl hydrazine 

OXIDIZER Nitrogen t e t rox ide  (Fuel i s  hypergolic,  
i g n i t e s  s ontaneously upon contact  w i t h  
oxidizer .  P 
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Overall height of launch vehicle and spacecraft i s  109 

Modifications t o  Titan I1 f o r  use as the Gemini Launch 

feet .  

Vehicle include: GLV 9 same as GLV 1 through 8) 

transmit booster performance information t o  the crew. 

secondary system i f  primary system fai ls .  

Combined weight i s  about 340,000 pounds. 

(NOTE: 

1. 

2. 

3 .  
4. Retro and vernier rockets deleted. 

Malfunction detection system added t o  detect  and 

Back-up f l i g h t  control system added t o  provide a 

Fhdio guidance substi tuted f o r  i n e r t i a l  guidance. 

5. 
6.  

New second stage equipment t r u s s  added. 

New second stage forward oxidizer s k i r t  assembly 
added. 

7. Trajectory tracking requirements s implif ied.  

8, 

Gemini Launch Vehicle program management f o r  NASA i s  under 

Elec t r ica l  hydraulic and instrument systems modified. 

the  direction of the Space Systems Division of the A i r  Force 
System Command. 

AGENA TARGET VEHICLE 

The Agena ta rge t  vehicle f o r  Gemini 9 i s  a modification 
of the U. S .  A i r  Force Agena D upper stage, similar t o  the 
space vehicles which helped propel Ranger and Mariner space- 
craft  t o  the Moon and planets. 

It a c t s  as a separate stage of t h e  Atlas/Agena launch 
vehicle, placing i t s e l f  i n to  o rb i t  wi th  i t s  main propulsion, 
and can be maneuvered either by ground control o r  the Gemini 9 
crew, using two propulsion systems. 
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Height ( L i f t o f f )  36.3 f e e t  

Length ( o r b i t  ) 26 f c e t  

Including shroud 

Minus shroud and 
adapt e r 

D i a m e t e r  5 feet  

Weight 7,000 pounds I n  o r b i t ,  f u e l e d  

Fuel 

Oxidizer 

16,000 pounds Pr imary  Propulsion 
400 pounds Secondary Engines, 

32 pounds Secondary Engines, 
Unit I1 

Unit I 

UCMH (Unsymmetrical Dimethyl Hydrazine) 

IRFNA ( Inhib i ted  Red Fuming Ni t r i c  Acid) 
i n  primary propulsion system; MON (Nixed 
Oxides of Nitrogen) i n  secondary pro- 
pulsion system 

Cornbu s t ion IRFNA and UIMH are hypergolic,  i g n i t e  
on contact 

P r i m a r y  and secondary propulsion systems are restartable. 
Main engine places Agena i n t o  o r b i t  and is  u s e d  f o r  la rge  or- 
b i t  changes. Secondary system, two 200-pound-thrust, a f t -  
f i r i n g  engines, are f o r  small ve loc i ty  changes. Two 16-pound- 
th rus t ,  a f t - f i r i n g  t h r u s t e r s  are f o r  u l l a g e  o r i en ta t ion  and 
ve rn ie r  adjustments. 
accomplished by s i x  ni t rogen j e t s  mounted on Agena a f t  end, 

spacecraf t  include: 

Atti tude cont ro l  ( r o l l ,  p i t ch ,  yaw) i s  

Modifications t o  Agena f o r  use a s  Gemini rendezvous 

1. Docking c o l l a r  and equipment t o  permit mechanical 
connection w i t h  Gemini during f l i g h t ,  

2. 

3. Displays and instrumentation, plus  s t robe  l i g h t s  for 

Radar transponder compatible w i t h  Gemini radar. 

v i s u a l l y  loca t ing  and inspecting Agena before docking. 

4. 

5. 

Secondary propulsion system f o r  small o r b i t a l  changes. 

Auxiliary equipment rack f o r  spec ia l  rendezvous equip- 
ment and telemetry. 

-more- 



-47- 

6. Command c o n t r o l  equipment to a l low c o n t r o l  by 
Gemini 9 c r e w  o r  ground c o n t r o l l e r s .  

7. Multi-restartable engine to provide i n - o r b i t  maneu- 
v e r  c a p a b i l i t y  . 

Agena program management f o r  NASA i s  under  t h e  d i r e c t i o n  
of the  Space Systems Divis ion  of t h e  A i r  Force Systems Command. 

STATIC CHARGE DEVICE 

Experiments on Gemini 4 and 5 i n d i c a t e d  there  i s  no pro- 
blem of a s t a t i c  charge between the s p a c e c r a f t  and t h e  Agena 
du r ing  docking, b u t  t h e s e  experiments  cannot be considered 
conclus ive .  Therefore ,  th ree  p ro t rud ing  f l e x i b l e  copper  f i n -  
gers are i n s t a l l e d  on t h e  Agena docking cone t o  make f i r s t  con- 
t a c t w i t h  the s p a c e c r a f t .  Any charge w i l l  be c a r r i e d  t o  a 
ground i n  the Agena and d i s s i p a t e d  a t  a c o n t r o l l e d  ra te .  An 
e l e c t r o s t a t i c  chacge monitor ing dev ice  i s  a l s o  i n s t a l l e d  i n  
t he  target  docking adapter t o  measure t h e  p o t e n t i a l  or d i f -  
f e r e n c e  i n  charge between the two vehides .  

ATLAS LAUNCH VEHICLE 

The Atlas Standard Launch Vehic le  i s  a ref inement  of t h e  
modified U . S .  A i r  Force Atlas 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 ,  similar to the launch v e h i c l e  which placed P r o j e c t  Mer- 
cury  Astronauts  i n t o  o r b i t .  

on t h e  pad, t h e n  dropping of f  t h e  two outboard b o o s t e r  engines  
a t  s t a g i n g ,  a l lowing  t h e  s i n g l e  s u s t a i n e r  engine to cont inue  
t h r u s t i n g  a t  a l t i t u d e ,  a ided  by two small v e r n i e r  engines .  

Atlas i s  a 1; s t a g e  veh ic l e ,  i g n i t i n g  all t h r e e  main engines  

Height 77 Fee t  Minus Agena Payload 

Diameter 

Weight 

T h r u s t  

16 Fee t  Lower Booster  Sec- 

10 Fee t  Tank S e c t i o n s  
5 F e e t ,  10 inches  Tapered Upper End 

t i o n  

260 , 000 pounds F u l l y  f u e l e d ,  minus 
Agena payload 

390,000 pounds T o t a l  a t  l i f t o f f  
330 , 000 pounds Two b o o s t e r  ( o u t e r )  

engines  

57,000 pounds One S u s t a i n e r  
( c e n t e r )  engine 

-more - 



Fuel 

Oxidizer 

C ombu st ion 

Balance Two small vern ie r  
engines f o r  tra- 
jec tory  and f i n a l  
ve loc i ty  cont ro l  

R P - l ?  a hydrocarbon resembling kerosene 

Liquid oxygen a t  - 297 degrees F. 

Unlike Ti tan s hypergolic, spontaneous 
ign i t ion ,  Atlas combustion is  achieved 
by forcing propel lan ts  t o  chambers 
under pressure,  burning them i n  gas  
generators which d r ive  propel lant  pump 
t u r b i n e s .  

Modifications t o  the Atlas Standard Launch Vehicle fer 
the Gemini 9 mission include: 

1. Special  au top i lo t  system f o r  rendezvous mission. 

2. Improved propel lant  u t i l i z a t i o n  system t o  assure 
simultaneous deplet ion of both f u e l  oxidizers.  

3. Increased thickness  of Atlas s t ruc tu re  f o r  support 
of Agena upper stage. 

4. S i m p l i f i e d  pneumatic system. 

5. 

6. 

Retrorockets moved from e x t e r i o r  equipment pods t o  

Uprated MA-5 propulsion system (used on la te r  Mercury 

uppe r  i n t e r s t a g e  adapter  sect ion.  

f l i g h t s  . ) 
7 .  Modular t e l e m e t r y  k i t  t a i l o r e d  f o r  each mission. 

Atlas Standard Launch Vehicle program management f o r  NASA 
i s  under t h e  d i r ec t ion  of t h e  Space Systems Division of t he  
A i r  Force Systems Comand. 

-more- 



BIOGRAPHIES AND CONTRACTORS 

COMMAND PILOT 

NAME : Thomas P a t t e n  S t a f f o r d  

BIRTHPLACE AND DATE: Westherford,  Oklahoma, September 17, 1930 

EDUCATION: B c h e l o r  of Sc ience  degree  from United S t a t e s  

MARITAL STATUS: Married t o  t h e  former Faye L. Shoemaker of 

Naval Academy i n  1952 

Weatherf ord ,  Oklahoma 

CHILDREN: Dianne, J u l y  2, 1954; K a r i n ,  A u g u s t  28, 1957 

EXPERIENCE: S t a f f o r d ,  a n  A i r  Force  l i e u t e n a n t  c o l o n e l ,  was 
commissioned i n  t h e  United S t a t e s  A i r  Force  upon 
g r a d u a t i o n  from Annapolis.  

Following h i s  f l i g h t  t r a i n i n g ,  he f l e w  f i g h t e r  
i n t e r c e p t o r  a i r c r a f t  i n  the  United S t a t e s  and 
Germany, and l a t e r *  a t t e n d e d  the  USAF Experimental  
F l i g h t  T e s t  School a t  Edwards AFB, C a l i f o r n i a .  

He served  as  c h i e f  of the Performance Branch, USAF 
Aerospace Research P i l o t  School a t  Edwards. I n  
t h i s  ass ignment  he w a s  r e s p o n s i b l e  f o r  s u p e r v i s i o n  
and a d m i n i s t r a t i o n  of t h e  f l y i n g  cu r r i cu lum f o r  
s t u d e n t  t e s t  p i l o t s .  H e  a l s o  served  as a n  i n -  
s t r u c t o r  i n  bo th  f l i g h t  t e s t  t r a i n i n g  and s p e c i a l -  
i z e d  academic s u b j e c t s .  H e  e s t a b l i s h e d  b a s i c  
t ex tbooks  and p a r t i c i p a t e d  i n  and d i r e c t e d  t h e  
w r i t i n g  of f l i g h t  t e s t  manuals f o r  u s e  by t h e  
s t a f f  and s tuden t s .  

S t a f f o r d  i s  co-author  of the  P i l o t ' s  Handbook f o r  
Performance F l i g h t  T e s t i n g  and the I_ Aerodynzmics 
Handbook f o r  Performance F l i g h t  T e s t i n g .  

He  was the p i l o t  on the  backup crew f o r  tine 
Gemini 3 f l i g h t ,  and p i l o t  on the Gemini 6 f l i g h t ,  
t h e  f i r s t  space  rendezvous miss ion .  

H e  has logged more t h a n  4,500 hours  f l y i n g  t i m e ,  
i n c l u d i n g  more t h a n  3,800 hours  i n  j e t  a i r c r a f t .  

-more - 



STAFFORD BIOGRAPHY (Continued) 

Stafford w a s  one of t h e  nine as t ronauts  named by NASA 
i n  September 1962. I n  addi t ion t o  pa r t i c ipa t ing  i n  the over- 
all phases of astronaut  t r a in lng  program, he  has added spe-  
c i f i c  assignments including monitoring design and development 
of communications and instrumentation systems, insuring t h a t  
on-board systems are compatible with pilot needs and properly 
integ-mted with Mission Control Center systems, the ground 
operat ional  support system and o ther  communication links . 

PILOT 

NNm: Eugene Andrew Cernan 

BIRTHPLACE AND DATE: Chicago, Illinois, March 14, 3-934 

EDUCATION: Bachelor of Science degree i n  e l e c t r i c a l  engineering 
from Purdue University,  1956; Master of Science 
degree i n  aeronaut ical  engineering from United 
S t a t e s  Naval Postgraduate School a t  Monterey, Calif .  

MARITAL STATUS: Married t o  t h e  former Barbara J. Atchley of 
Houston, Texas 

CHILDRXN: Teresa Dawn, March 4, 1963 

PROFESSIONAL ORGANIZATIONS: Member of Tau Beta P i ,  nat ional  
engineering society;  Sigma Xi, nat iona l  science 
research society;  and P h i  Gamma Delta 

EXPERIENCE: Cernan, a United S ta t e s  Navy l ieu tenant  commander, 
received h i s  commission through the Navy ROTC pro- 
gram a t  Purdue, and entered f l i g h t  t r a i n i n g  upon h i s  
graduation. 

P r i o r  t o  a t tending  the Naval Postgraduate School 
he w a s  assigned t o  Attack Squadrons 126 and 113 a t  
the Miramar, Cal i fornia ,  Naval A i r  S ta t ion .  

H e  has logged more than 1,900 hours f l y i n g  t i m e  w i t h  
more than 1,700 of that  t i m e  I n  j e t  a i r c r a f t .  

Cernan was named as one of the  t h i r d  group of as t ronauts ,  
selected by NASA i n  October 1963. I n  addi t ion  t o  his p a r t i c i -  
pat ion i n  the  as t ronaut  t r a in ing  program, he has monitored the  
spacecraf t  propulsion systems and the Agena D (Gemini t a r g e t  
vehic le ) ,  and has served as spacecraf t  communicator i n  the  
Mission Control Center OP several  previous Gemini f l i g h t s .  

-more- 
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BACKUP COMMAND PILOT 

NAME : James Arthur  Lovel l ,  J r .  

BIRTHPLACE AND DATE: Cleveland, Ohio, March 25, 1928 

EDUCATION: Bachelor of Sc ience  degree from the United States 
Naval Academy i n  1952 

MARITAL STATUS: Married t o  the  former Mari lyn Gerlach of 
Milwaukee , W i  s c  ons in  

CHILDREN: Barbara L., October 13, 1953; James A., February 15, 
1955; Susan K . ,  J u l y  14, 1958, Jeffrey,  January 14, 
1966 

EXPERIENCE: Lovel l ,  a Navy c a p t a i n ,  rece ived  f l i g h t t r a i n i n g  
fo l lowing  h i s  g radua t ion  from Annapolis. 

H e  served i n  a number of n a v a l  a v i a t o r  ass ignments  
i nc lud ing  a three-year t o u r  as a t e s t  p i l o t  a t  the 
Naval A i r  T e s t  Center  a t  Patuxent  River ,  Md. H i s  
d u t i e s  there included s e r v i c e  as program manager 
f o r  t he  F4H weapon system e v a l u a t i o n .  

Lovel l  was graduated from the Avia t ion  S a f e t y  School 
of the Unive r s i ty  of Southern C a l i f o r n i a .  

H e  served as f l i g h t  i n s t r u c t o r  and safety o f f i c e r  
w i t h  F i g h t e r  Squadron 101 a t  t h e  Naval A i r  S t a t i o n ,  
Oceana, V i r g i n i a .  

H e  w a s  t h e  p i l o t  on t h e  backup crew f o r  t h e  Gemini 4 
manned f l i g h t  and p i l o t  on the Gemini 7 mission,  
spending two weeks i n  space, t h e  c u r r e n t  U. S .  en- 
durance record f o r  manned f l i g h t .  Before assignment 
to Gemini 9, Lovel l  w a s  backup command p i l o t  f o r  
G e m i n i  10. 

Lovel l  has logged 3,300 hour s  f l y i n g  time, i nc lud ing  
more than  2,200 hours  i n  j e t  a i r c r a f t .  

L o v e l l  w a s  selected as a n  a s t r o n a u t  by NASA i n  September 
1962. I n  a d d i t i o n  t o  p a r t i c i p a t i n g  i n  the  o v e r a l l  a s t r o n a u t  
t r a i n i n g  program, he w a s  a s s igned  s p e c i z l  d u t i e s .  These d u t i e s  
included monitor ing des ign  and development of recovery  and 
crew l i f e  support  systems. These inc lude  space s u i t s ,  environ-  
mental  c o n t r o l  system and developing techniques  f o r  l u n a r  and 
earth landings  and recovery.  

-more- 
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BACKUP PILOT 

NAME: Edwin &gene Aldrin, Jr. 

BIRTHPLACE AND DATE: Montclair, New Jersey,  January 20, 1930 

EDUCATION: Bachelor of Science degree from the Mi l i t a ry  Academy, 
1 ,- west Poin t ,  New YWk, 1951; afid mztor of Sz ieme 
degree i n  as t ronaut ics  from Massachusetts I n s t i t u t e  
of Technology i n  1963. 

MARITAL STATUS: Married t o  the former Joan A .  Archer of 
Ho-Ho-Kus, New Jersey 

CHILDREN: James M.,  September 2, 1955, Janice R., August 16, 
1957; Andrew J., June 17, 1958 

SPECIAL AWARDS: Distinguished Flying Cross, and the A i r  Medal 
w i t h  t w o  oak leaf clusters. 

PROFESSIONAL SOCIETIES: Member, American I n s t i t u t e  of Aero- 
nau t i c s  and Astronautics; Sigma Gamma Tau, aeronau- 
t k c a l  engineering society;  Tau Beta P i ,  na t iona l  
engineering society;  and Sigma X i ,  na t iona l  science 
research society.  

EXPERIENCE: Aldrin, an A i r  Force major, received h is  wings a t  
Bryan, Texas i n  1952. 

H e  f l e w  66 combat missions i n  F-86 combat a i r c r a f t  
i n  Korea w i t h  the  5lst F igh te r  In te rceptor  Wing. 
Aldrin w a s  c red i ted  w i t h  two MIG-15 aircraft destroyed 
and one damaged. 

H e  served a t o u r  as  an aerial gunnery i n s t r u c t o r  a t  
N e l l i s  AFB, Nevada; then attended the Squadron O f f i -  
cers '  School a t  t h e  A i r  University,  Maxwell AFB, 
Alabama . 
Following a t o u r  as  adminis t ra t ive a s s i s t a n t  t o  the 
Dean of Faculty,  United S t a t e s  A i r  Force Academy, 
Aldrin f l e w  F-100 aircraft  as a f l i g h t  commander 
w i t h  the 36th Tac t ica l  F igh te r  Wing a t  Bitburg, 
Germany . 
After completion of h i s  work a t  MIT, where h i s  
doc tora l  thesis concerned guidance f o r  manned orbi-  
t a l  rendezvous, he was assigned t o  the Gemini Target 
Office of t h e  A i r  Force Space Systems Division, Los 
Angeles, Cal i forn ia  . 

-more- 
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ALDHI" BIOGRAPHY (Continued) 

While there he w a s  a member of t he  spec ia l  s t u d y  
group which made recommendations concerning A i r  
Force p a r t i c i p a t i o n  i n  the  NASA Gemini Program. 
He was l a t e r  t r ans fe r r ed  to t he  USAF F i e ld  Office 
a t  t he  Manned Spacecraft Center which i s  charged 
w i t h  t h e  responsibility of i n t eg ra t ing  DOD experi- 
ments i n t o  t h e  NASA Gemini f l i g h t s .  

Aldrin has logged approximately 2,700 hours f l y i n g  
time, including 2,300 hours i n  j e t  a i r c r a f t .  

A l d r i n  was one of the t h i r d  group of a s t ronau t s  named 
by NASA i n  October 1963. 
the  overa l l  as t ronaut  t r a i n i n g  program, h i s  s p e c i f i c  area of 
r e spons ib i l i t y  involves mission f l i g h t  planning f o r  both t h e  
Gemini and Apollo f l i g h t s .  
formulation of mission p r o f i l e s  f o r  t h e  ear ly  Gemini rendez- 
vous f l i g h t s ,  and has been i n  charge of operat ions and t r a i n -  
ing  i n  the Astronaut Office.  Before assignment t o  Gemini 9, 
he was back-up p i l o t  on t h e  Gemini 10 mission. 

In  add i t ion  t o  p a r t i c i p a t i n g  i n  

H e  has played a key  r o l e  i n  the  

PREVIOUS G E M I N I  FLIGHTS 

Gemini 1, Apr. 8, 1964 

Unmanned o r b i t a l  f l i g h t ,  using f i r s t  production space- 
c r a f t ,  t o  test Gemini launch vehic le  performance and a b i l i t y  
of launch vehic le  and spacecraf t  to withstand launch environ- 
ment. Spacecraft and second s tage  launch vehic le  orb i ted  f o r  
about f o u r  days. No recovery a t tempted .  

Gemini 2,  Jan.19, 1965 

Unmanned b a l l i s t i c  f l i g h t  t o  qua l i fy  spacecraf t  r een t ry  
heat pro tec t ion  and spacecraf t  systems. Delayed three  times 
by adverse weather, including hurr icanes Cleo and Dora, De- 
cemberlaunch a t t empt  terminated a f t e r  malfunction de tec t ion  
system s h u t  engines down because of hydraulic component f a i lu re .  
Spacecraft recovered a f t e r  b a l l i s t i c  reent ry  Over Atlant ic  
Ocean. 

Gemini 3, Mar. 23, 1965 

Firs t  manned f l i g h t ,  w i t h  Astronauts V i r g i l  I. Grissom 
and John b!. Young as  crew. O r b i t e d  Earth three times i n  f o u r  
hours, 53 minutes. Landed about 50 miles  sho r t  of planned 
landing area  i n  At lan t ic  because spacecraf t  d i d  not provide 
expected lift d u r i n g  r een t ry .  F i r s t  manned spacecraf t  t o  
maneuver o u t  of plane,  a l t e r  i t s  own o r b i t .  Grissom, who 
nade suborb i ta l  Mercury f l i g h t ,  i s  f irst  man t o  fly i n t o  space 
twice.  

-more- 
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Gemini 4 ,  June 1-7. 1965 

Second manned Gemini f l i g h t  completed 62 revolut ions 
and landed i n  pyiinary At lan t ic  r e c w e r y  area a f t e r  97 hours, 
56 minutes of f l i g h t .  
p i l o t .  Astronaut Edward H. White I1 w a s  p i l o t ,  accomplished 
21  minutes of Extravehicular Act ivi ty  ( E V A ) ,  using a hand he ld  
maneuvering u n i t  f o r  first time i n  space. Near-rendezvous 
w i t h  GLV second stage w a s  not accomplished af ter  use of pre- 
planned amount of f u e l  f o r  the maneuver. Malfunction i n  In- 
e r t ia l  Guidance System required crew t o  perform z e r o - l i f t  
reentry.  

Astronaut JamesA.McDivitt w a s  command 

Gemini 5, Aug. 21-29, 1965 

Astronauts L. Gordon Cooper and Charles ( P e t e )  Conrad, Jr., 
c i r c l e d  the Earth 120 times i n  seven days, 22 hours and 56 
minutes. Cooper was f i rs t  t o  make two o r b i t a l  space f l i g h t s .  
F a i l u r e  of oxygen heating system i n  f u e l  c e l l  s u p p l y  system 
threatened mission during first day of f l i g h t ,  b u t  ca re fu l  
u s e  of e l e c t r i c a l  power, and excel lent  operational management 
of f u e l  c e l l s  by both crew and ground personnel, permitted 
crew t o  complete f l i g h t  successfully.  Spacecraft  landed about 
100 miles from primary Atlant ic  recovery vessel  because of 
erroneous base-line information programmed i n t o  onboard com- 
puter ,  al though computer itself performed as planned. Plan 
t o  rendezvous w i t h  a transponder-bearing pod car r ied  a l o f t  by 
Gemini 5 w a s  cancelled because of problem w i t h  f u e l  c e l l  
oxygen supply. 

Gemini 7, Dec. 4-18, 1965 

Holds current  world record for manned space f l i g h t  as 
Command P i l o t  Frank Borman and P i l o t  James Love11 completed 
206 revolut ions of the earth i n  13 days, 18 hours, and 35 
minutes. On the 12 th  day of t h e i r  f l i g h t ,  t h e  Gemini 7 sewed 
as t a r g e t  f o r  the Gemini 6 spacecraft  on the first successful  
rendezvous i n  space. I n  proving man ' s  a b i l i t y  t o  operate 
i n  space f o r  period up  t o  two weeks, t h e  crew of Gemini 7 
ca r r i ed  out an ambitious l i s t  of 20 experiments including a l l  
medical experiments i n  the  Gemini program, a test  of laser 
communications from space, and v i sua l  acu i ty .  The Gemini 7 
experienced continuous d i f f i c u l t y  w i t h  the  de l ta  p l i g h t  on 
the f u e l  c e l l  system. However, the  system performed f o r  the  
e n t i r e  missicn. The only other  problem encountered w a s  the  
temporary malfunction of a yaw thrus te r  on t h e  spacecraf t .  
Gemini 7 landed i n  the  Atlant ic  on Dec. 18, making a control led 
r een t ry  which brought it within 10 m i l e s  o f  the recovery 
c a r r i e r  . 

-more- 
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Gemini 6, Dec. 15-16, 1965 

c r a f t  i n  o r b i t .  Command p i l o t  Walter Schirra and P i l o t  
Thomas Stafford flew t h e i r  spacecraf t  from a 100-by-167 
mile o r b i t  i n t o  a 185-mile c i r c u l a r  o r b i t ,  rendezvousing with 
Gemini 7 over the Pac i f ic  Ocean a t  5 hrs. 47 min. a f t e r  lift- 
of f .  It demonstrated one of  the major ob jec t ives  of t he  pro- 
gram, and a l s o  paved the way f o r  Apollo Lunar O r b i t  Rendezvous 
i n  the accomplishment of the  f i r s t  manned landing on the Moon. 

on the t h i r d  a t tempt .  On the f irst  t r y ,  Oct. 25, the  Agena 
Target Vehicle was destroyed by a hard start  of  i t s  primary 
propulsion system. On Dec. 12, the  Gemini Launch Vehicle fa i led 
t o  achieve l i f t o f f  when an e l e c t r i c a l  plug connecting the 
rocket w i t h  the  pad e l e c t r i c a l  system dropped out  prematurely. 

The f i r s t  spacecraf t  t o  rendezvous wi th  another space- 

Gemini 6 was launched on i t s  h i s t o r i c  rendezvous mission 

Gemini 8, March J5,  1966 

Astronaut N e i l  Armstrong, command p i l o t ,  and David Scot t ,  
p i l o t ,  completed the f i r s t  rendezvous and docking with an Agena 
spacecraf t  launched i n t o  o r b i t  approximately 100 minutes 
e a r l i e r .  The planned three-day f l i g h t  was terminated near the 
end of the s ix th  revolut ion a f t e r  an e l e c t r i c a l  sho r t  c i r c u i t  
i n  the Gemini spacecraf t  caused continuous f i r i n g  of a roll 
t h rus t e r .  The crew undocked from the Agena and ac t iva t ed  the  
r een t ry  react ion cont ro l  system t o  regain cont ro l  of the space- 
c r a f t .  The crew made a guided reent ry  and landed i n  the 
P a c i f i c  Ocean 500 miles e a s t  of the i s land  of Okinawa, and 
only approximately f ive  miles from the  aiming poin t  f o r  the most 
accurate  landing by a Gemini spacecraft .  A recovery a i r c r a f t  
was on the scene before splashdown t o  parachute a recovery team 
t o  the spacecraf t .  The crew and spacecraf t  were picked up by 
a N a v y  destroyer approximately th ree  hours after splashdown. 

-more- 
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U . S .  MANNED SPACE FLIGHTS 
MANNED HOURS TOTAL MANNED HRS 

REVS. IN MISSION CUMULATIVE MISSION SPACECRAFT HRS. 
HRS, MIN, SEC. 

MR-3 (Shepard) 15 22 
HRS . - MIN. SEC HRS-MIN. SEC . 

15 22 15 22 
~~ 

15 37 15 37 MR-4 (Grissom) s.0. 
- 

3 

30 59 

MA-6 (Glenn) 4 55 23 4 55 23 5 26 22 

4 56 05 3 
- 
6 - 
22 
- 

3 
- 

62 
- 
12 0 
- 

206 

10 22 27 

19 35 30 

53 55 27 

MA-8 ( S c h i r r a )  9 13 11 9 13 11 

MA-9 (cooper) 34 19 49 34 19 49 

G e m i n i  3 ( G r i s s o m  
c Young) 4 53 00 0 46 00 63 41 27 

Gemini 4 (McDivitt 
& W h i t e )  97 56 11 .95 52 22 259 33 49 

G e m i n i  5 ( C o o p e r  
& C o n r a d )  190 81 52 02 56 01 641 25 51  ' 

G e m i n i  7 ( B o r m a n  
& Lovell) 3 30 35 13 

G e m i n i  6 ( S c h i r r a  
& S t a f f o r d )  25 51 24 

i61 10 26 

1354 19 05 5 1  42 48 

21 24 12 

15 

6.6 

- 
1375 43 17 G e m i n i  8 (Armstrong 10 42 06 

& Scot t )  
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Dr. Robert R. Gilruth 

William C. Schneider 

Charles W. Mathews 
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Dr. Kurt H. Debus 
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Lt. Gen. Leighton I. Davis 

Maj. Gen. V. G. Huston 

Col. Robert R. Hull 

Col. John G. Albert 

Associate Administrator 
Office of Manned Space FIAght, 
NASA Headquarters 
Acting Director, Gemini Program 

Acting Deputy Director, Gemini 
Program, Office of Manned Space 
Flight, NASA Headquarters 

Director, NASA Manned Spacecraft 
Center, Houston, Texas 

Gemini 9 Mission Director, Deputy 
Director, Mission Operations, 
Office of Manned Space Flight, 
NASA Headquarters 

Gemini Program Manager, 
Manned Spacecraft Center, Houston 

Assistant Director for Flight 
Operations, Manned Spacecraft 
Center, Houston 

Director, NASA John F. Kennedy 
Space Center, Fla. 

Deputy Mission Director for Launch 
Operations, JFK Space Center, Fla. 

USAF, National Range Division, 
Command and DOD Manager of Manned 
Space Flight Support Operations 

WAF, Deputy DOD Manager 

Director, Directorate, Gemini 
Launch Vehicles, Space Systems 
Division, Air Force Systems Com- 
mand 

Chief, Gemini Launch Division, 
6555th Aerospace Test Wing, Air 
Force Missile Test Center, Cape 
Kennedy, Fla. 

USN, Commander Task Force 140 
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SPACECRAFT CONTRACTORS 

McDonnell Aircraft  Corp,, St. Louis, Mo,, I s  prime con- 
tractor for the Gemini spacecraft. Others Include: 

AfResearch Manufacturing Co. Environmental Control 
Los Angeles, C a l i f ,  System 
rrn. lire Eagle Pitcher Co. 
Joplin, Mo. 

General Electric Co. 
West Lynn, Mass. 

Northrop Corp. 
Newbury Park, Calif. 

Ro cke tdjme 
Canoga Park, Calif. 

~hj .&oi  Chemical Corp. 
Elkton, Md. 

Weber Aircraft Corp, 
Burbank, Calif . 

3atteries 

Fuel Cells 

Parachutes 

OAMS, RCS 

Re troro cke t System 

Ejection Seats 

Westinghouse Electric Corp. Rendezvous Radar System 
Baltimore, Md. 

Atlas contractors include: 

General Dynamics, Convair 
Div., San Diego, Calif. 

Rocketdyne Div., North 
American Aviation, Inc, 
Canoga Park, C a l i f .  

General Electrie Co. 
Syracuse, New York 

Airframe and Systems 
Integration 

Propulsion Systems 

Guidance 
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Titan I1 contractors  include: 

Martin Co., Baltimore 
Division, Baltimore, Md. 

Aerojet-General Corp. 
Sacramento, Calif . 
General E l e c t r i c  Co. 
Syracuse, N.Y. 

Eurroughs Corp. 
P a o l i ,  P a .  

Aerospace Corp. 
E 1  Segundo, Calif .  

Agena D contractors include: 

Lockheed Missi les  and 
Space Go., Sunnyvale, Cal i f .  

Be l l  Aerosystems Co. 
Niagara Falls, N.Y. 

McDonnell A i rc ra f t  CO. 
St. Louis, No. 

Food Contractors: 

U.S. Army Laboratories 
Natick, Mass. 

Whirlpool Gorp. 
St. Joseph, Mich. 

Swift and Co., Chicago and 
Pi l lsbury Co., Minneapolis 

Su i t  Contractor: 

The David R. Clark Go. 
Worcester, Mass. 

Airframe and Sys'- bems 
In tegra  t i o n  

Propulsion Sys tern 

Radio Command Guidance 
System 

Ground Guidance Computer 

Systems Engineering and 
Technical Direct ion 

Airframe and Systems 
In tegra t ion  

Propulsion Systems 

Target Docking Adapter 

Food Formulation Concept 

Procurement, Processing, 
Packaging 

Pr inc ipa l  Food Contractors 
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AMU 
ASCO 
CGLVTC 

ECS 
ETR 
EVA 
ELSS 
FLIT 
GAATV 
GATV 
GEN 
GLV 
GN2 
GT 
IMU 
IFU?NA 

LD 19 
LMD 
LN2 
Lo2 
LTC 
MCC 

MD 
OAMS 
PCM 

SPCFT 
SLD 
SLV 
S W  
SRO 
TDA 
UDMH 

s/c 
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AEBFLEETIONS AND SYMBOLS FREQUENTLY USED 

Astronaut P4aneuvering Unit 
A u x i l i a F j  Sus ta iner  Cut Off 
Chief Gemini Launch Vehicle Test 

Environmental Control System 
Eastern Tes t  Range 
Extravehicular Act iv i ty  
Extravehicular Life  Support System 
Fl ight  Director  (Houston) 
Gemini A t l a s  Agena t a r g e t  vehicle  
Gemini Agena t a r g e t  vehicle  
General information 
Gemini launch vehicle  
Gaseous Nitrogen 
Gemini Ti tan  
Inertial measuring u n i t  
Inh ib i t ed  Red Funing N i t r i c  Acid 
Launch Conductor - Complex 14 
Launch Direc tor  - Complex 14 
Launch Direc tor  - Complex 19 
Launch Mission Director  
Liquid Nitrogen 
Liquid Oxygen 
Lockheed Test Conductor 
Mission Cont ro l  Center (Defined with 

Mission Direc tor  (Houston) 
O r b i t  At t i tude  Maneuvering System 
Pulse Code Modulation 
(Gemini) spacecraf t  
Chief Spacecraft  t e s t  conductor 
Simultaneous Launch Demonstration 
Standard (Atlas) launch vehicle  
SLV test conductor 
Superintendent of range operat ions 
Target docking adapter  
Unsymmetrical Dimethlhydrazine 

Conductor 

the word Houston o r  Cape) 
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