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RELEASE NO: 66-272 

G E N I N I  F I N A L E  

33 -HOUR FLIGHT 

BEGINS NOV. 9 

The Natfcnal Aeronautics ana Space Adrninis t rz t icn w i l l  

conclude its Gexini mnneci srhce program w i t h  t;ke I:--- 

day Gemini 12 f l i g h t ,  to be launched no e a r l i e r  than November 

9 from Cape Kennedy, Pla. 

Gemini 12 w i l l  inc lude  rendezvous and docking w i t h  an 

Agena dur ing  the t h i r d  s p a c e c r a f t  r evo lu t ion ,  docking p r a c t i c e ,  

a t e the red -veh ic l e  s ta t ion-keeping  e x e r c i s e ,  ma irdneuvers using 

t n e  Agenti primary propuls ion  sysr,em t o  cnhngtr c r b i t .  

Fourteen experiments a r e  schemiect for zhe i'iighlu. Three 

per iods  cf e x t r a v e h i c u l a r  a c t i v i t y  ( E V A )  a r e  planned, one for an 

hour ana 53 minutes umbilical EVA, the o t h e r  two standup 

a c t i v i t i e s  t o t a l i n g  a b u t  t h ree  hours. 

Splashdown i s  scheduled i n  t h e  Western A t l a n t i c  some 9 
h o w s  30 minutes a f t e r  l i f t o f f  . 

Gemini 22 corrmand p i l o t  i s  Navy Capt. James A .  k v e l l ,  Jr, 

P l l o t  i s  A i r  Force Maj. Edwin E. Aldr in .  Backup crew members 

are Col. L. Gordon Cooper, Jr., USAF, and Comdr. Eugene A .  

Cernan, USN. 
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Rendezvous w i l l  occur i n  the tnird s p z c e c r a f t  r evo lu t ion  

ovep  Tanmar ive  about  t h r e e  hours d5 minutes i E t c  t h e  f l i g h t  

w i t h  i e c k l n g  t o  Cake p l i c e  a t  three n c u r s  5:: rn2nut .z~ g,rc\ma 

e l z p s e c  tLTe i u i ~ ~ ) .  t p - T  

About e i g h t  hours i n t o  the mission, the  kgena primary 

propuls ion  system ( P P S )  w i l l  boost t he  dockerJl veh ic l e s  into a 

185-by-460-mile o r b i t .  

P i l o t  Aldr in  w i l l  begin h i s  f i r s t  s tanaup E V A  about 20:15 

GET o v e r  the  Canary Islands u d  w i l l  ::orcplefue 1: over  Carnarvon, 

A u s t r a l i a  a t  the end of the  second n i g h t  FLSS, t ~ S c t l + ,  22:33 GET. 

An Agena PPS r e t rog rade  burn a t  30:15 GET Gver the  Rose 

Knot V i c t o r  t r ack ing  sh ip  w i l l  r e - c i r c u l a r i z e  the  o r b i t  a t  

185 miles. 

A l d r i n ’ s  second ex t r aveh icu la r  a c t i v i t y  will begin over  Can 

t o n  I s l a n d  42 hours 37 minutes i n t o  t h e  f l l g h t .  H e  xi11 a t t a c h  

the  Agena t e t h e r  to the  spacec ra f t  docking index bar ana will 

p e r f o m  a s e r i e s  cf work tasks in the s g a c e e r c f t  m a p t e r  and 

forward on the Agena ta rge t  docking a d a p t e r  (TDA) t o  eva lua te  

man’s a b i l i t y  t o  work i n  space. 
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The umbi l i ca l  EVA, during which Aldr in  w i l l  use  only a 

hand-over-hand technique t o  propel himsel f ,  w i l l  end a t  44: 3G 

GET o f f  the west c o a s t  of the  U n i t e d  S t a t e s .  

Two hours and 40 minutes l a t e r  t h e  crew w i l l  begin the 

t e t h e r e d  s ta t ion-keeping  exe rc i se  us ing  the g r a v i t y  g r a d i e n t  

technique.  Tethered s ta t ion-keeping  w i l l  l a s t  about  f i v e  hours,  

ending about  52:OO G E T  w i t h  the j e t t i s o n i n g  of the s p a c e c r a f t  

docking bar and the  a t t a c h e d  t e t h e r .  

Following the  s ta t ion-keeping e x e r c i s e  and before  t h e  

s l e e p  per iod  begins,  t h e  spacec ra f t  w i l l  be a l igned  f o r  s o l a r  

e c l i p s e  photography on Saturday, Nov. 12. The e c l i p s e  w i l l  be 

photographed only i f  i t  does not i n t e r f e r e  w i t h  the f l i g h t  

plan.  

The e c l i p s e  photography w i l l  occur st t h e  end of t he  39th 

r e v c l u t i o n ,  63:48 GET. Aldrin wili have beguii 52s t r , i rd  e x t r a -  

veh icu la r  a c t i v i t y  a t  about  63:20 over  the P a c i f i c .  H e  w i l l  

end i t  about  64 hours 10 minutes with t h e  j e t t i s o n i n g  of  EVA 

equipment. 

R e t r o f i r e  i s  scheduled approximately 94 hours 2 minutes 

41 seconds a f t e r  l i f t o f f  and w i l l  OCCUP nea r  Canton I s l a n d .  As 

on Gemini 11, the  spacec ra f t  oncoard computer w i l l  use  i n e r t i a l  

guidance system data t o  c a l c u l a t e  guidance commmds and feed 

them t o  t h e  s p a c e c r a f t  propulsion system. The crew w i l l  monitor 

t h e  system and will t a k e  con t ro l  of the r e e n t r y  procedures if 

necessary .  
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Splashdown will be i n  the West A t l a n t i c ,  area 59-1 a t  

94:37 GET. 

Fourteen experiments are scheduled for Gemini 12, but  

only two are new t o  the program. They are photography of a 

h i g h - a l t i t u d e  sodium vapor cloud formed by a French Centaure 

r o c k e t  t o  be launched from R a i g u i r ,  Alger ia  (S-051), and 

manual mid-course nav iga t ion  (T-2). 

Gemini 12 i s  the  t e n t h  manned f l i g h t  i n  the  program, 

which began A p r i l  8, 1964. 

END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS 
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The Gemlni f1 ignr ; s  nave beex developed by t n e  Manned 
Spacec ra f t  C e n t e r ,  ? I o ~ s t o n ,  under t h e  d i r e c t i o n  of N A S A ' s  Of- I 

f i c e  of Manned Space F l i g h t .  Tne Kennedy Space Center I n  
F lo r ida ,  is  respons ib le  for p r e f l i g h t  testing, checkout and I 

launching of' t h e  Gemini and Agena. 
is swifvched to t h e  Xi s s ion  Control Center a t  Houston. 

30 ( f i r s t  s t a g e )  and September 2 (second s t a g e ) ,  and t h e  space- 
c r a f t  arr ived September 6. 

A t  l i f t o f f ,  f l i g h t  con t ro l  

The Gernizi 12 l a u n c h  venic ie  (GLV) a r r i v e d  a t  K S C  August  

The Agena ta rge t  docking adap te r  
(T3A)  aFriired Ailgdst 2 4 ,  tne  A ena i t s e l f  Sep5ember 4, and the  
k r l a s  s s a ~ d a r d  l ~ ~ n : ? ~  - ~ e f i i c l e  ZL,-<> Sepzernbe- L2. 

I 

Tne mis s ion  counteown i s  2. simultaneous one involv ing  both 
l a u n c h  veh ic l e s ,  t h e  spacecraft and che Target veh ic l e ,  the  

I 
I 

crew, Houston mission con t ro l  ar,d t h e  worldwide t r ack ing  network, 
t h e  Eas te rn  T e s t  Range, and the r a d i o  command guidance system. 

Atlas-Agena l i f t o f f  occurs  at T minus 95 minutes In t h e  
simultaneous count. 
used t o  phase t h e  s p a c e c r a f t  l i f t o f f  with Agena's o r b i t .  

I 
I 
1 

A built-in hold la te  In t h e  countdown I s  

T-390 

T-300 

T-245 

T-240 

1 

Launch Vehicle Countdown 
I 

Gemini Atlas-Agenz 

GLV p r o p e l l a n t  l o e d j  ng 

Begin te rmina l  
count 

Complete p rope l l an t  
loading  

Back-up f l i gh t  crew t o  
100-foot l e v e l  of White 
Room t o  p a r t i c i p a t e  i n  
f i n a l  f l igh t  p repa ra t ion .  

P i l o t ' s  ready room, 100- 
f o o t  l e v e l  o f  White Room, 
and crew quar+,ers manned 
and. made x a d y  f o r  prlme 

Beg in  t e A ~ ' i ~ ~ i  ~ o u n t d ~ w t i ,  

crew.  

Medi c a l  examination 

S t a r t  tower re- 
moval 
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Time - 
T-230 

T-187 

T- 115 

T-135 

T-125 

T-120 

T-3-19 

T-115 

T- 100 

T-95 
T-86 

T-70 

T-55 

T-20 

T-03 :oi 

T-OO ZOO 

T-2 : 36 

T 4 5  :40 

T-106 :W 

Gemini 

E a t  

C r e w  l eaves  q u a r t e r s  

!2ew arrives a t  ready 
room on Pad 16 

Purging of s u i t  begins 

Crew leaves ready room 

P l i g h t  crew t o  Complex 19 

Grew ar r ives  a t  100-foot 
l e v e l  

Atlas-Agena 

C r e w  e n t e r s  s p a c e c r a f t  

Close s p a c e c r a f t  hatches 

L l f  tof f 

I n s e r t i o n  i n t o  
o r b i t  

White Room evacuat lon  

Begin e r e c t o r  lowering 

Spacecraf t  O M S  s t a t i c  
firing 

B u i l t - i n  hold 

L i f t  off  

Booster engine cu tof f  (BECO) 

Second stage engine cu to f f  
(SECO) 

Spacecraft-launch veh ic l e  
separation 
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Reentry 

(Elapsed Time from Gemini Lift-off) 

Time 

94:m:41 

94:22 : lo 
94 :24 :35 

94 :2g :_74 

9 4 5 1  :39 

94 :33 :1g 

94:37 :43 

R e t r o f i r e  

iioo,0m fee t  

Blackout begins  

BlackDur,  ended 

Drogde c h u t e  deployed (50,000 f e e t )  

Main chute f u l l y  deployed (9,000 fee t )  

Spacecraf t  landing 

MISSION DESCRIPTION 

Information presented  i n  t h i s  press k i t  i s  based on a 
Plans may be  altered p r i o r  t o  o r  dur ing  f l i gh t  normal mission. 

t o  meet changing condit2ons. 

(All orb i+ ,a l  p a r m e t e r s  i n  +,his s e c t i o n  are i n  s t a tu t e  m i l e s .  
TO convert  these Figures t o  nautical niles ,  m u l t i p l y  by 0.87, t o  
k i iometers  multiply by i .6i. } 

Launch 

Launch Times -- Atlas/Agena - 2:16 p . m .  EST, Launch Complex 14 

Gemini 12 -- 3:54:32 p.m. EST, Launch Complex 19 

Launch Windows -- Gemini 12 is  scheduled f o r  launch i n  the M = 3, 
o r  t n i r d  r evo lu t ion  rendezvous, pane of the launch window. T h i s  
pane 1 s  about  3: secnndsj extending from t h e  nominal liftoff t i m e .  
The M = 4 pane extends t o  130 seconds beyond nominal l i f t o f f  time. 
Presen t  plans d o n o t  c a l l  f o r  use of panes l a t e r  than M = 4 as 
long as p r a c z i z a l  t o  t h e  ove ra l l  success  of t h e  mission. 

Azimuth -- The Agena will be launched along a n  az imuth  of 83.32 
degrees  e a s t  of no r th .  Gemini 12 w i l l  be launched on an azimuth 
of  100.66 degrees ,  biased t o  minimize t h e  n e c e s s i t y  of a p lane  
change. 
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IVAR ( I n s e r t i o n a l  Veloci ty  Adjustment R o x z i r ? e ~  -- Ssine 23 se:onds 
a f t e r  GLV SECO, t h e  s p a c e c r a f t  separates u s i n g  :he afz-ziring o r -  
b i t a l  a t t i t u d e  and maneuvering system (OAPIS) S-ihrtlsters. T h i s  man- 
euver  assures s e p a r a t i o n  of the s p a c e c r a f t  from the  l a u n c h  veh ic l e  
and aims f o r  an  i n s e r t i o n a l  v e l o c i t y  of about 25,750 fee t  per sec-  
ond and an e l l i p t i c a l  o r b i t  100 by 168 miles. The Agena w i l l  be 
i n  a l85-rnile c i r c u l a r  o r b i t  about 575 miles anead of  the  space- 
c r a f t  a t  i n s e r t i o n .  

RENDEZVOUS 

Phase Adjustment: A t  50 minutes iczc the flight, n e a r  space- 
c r a f t  first apogee near  carnarvon, a r.i?n;inal 58.2 rps pzsigrade 
burn w i l l  ra ise  pe r igee  t~ abouz 157 ~lles, =7edxcir;g cz;s ca-,:n- 
up rate from 6.3 degrees t o  3 .9  degrees p e r  $cr%i:. 
/gena by 360 niles.  

Combination Correc t ive  Maneuver: Catchup r a t e  and a l t i t t lde  ad- 
justment ,  p l u s  f i n a l  change c o r r e c t i m s ,  will be achieved i n  a 
combination maneuver a t  about 01:45 G E T  over the Eas te rn  T e s t  
Range. Thrust components f o r  this maneuver and f o r  the previous 
and following maneuvers w i l l  be computed by t h e  crew as  w e l l  as 
by t h e  ground: t h e  s o l u t i c n s  w i l l  b e  compared, and, b a r r i n g  any 
large disagreement letween t h e  T,WO seZs of figures, the crew 
s o l u t i o n  will be used. Gemini t r a i l s  by I61 mlles. 

Gernini t r a i l s  

C o - e l l i p t i c a l  Maneuver: 
02:20 over  t h e  Indian  Ocear! a p o s i g r s d e  b u r n  . -  w i l l  c i r c u l a r i z e  
t he  spacezraft o r b i t  at a n;xir,al - 2 A A - c Z a  zE?-zj+i ';,"le &srla. 

Terminal Phase I n i t i a t e  ( T P I ) :  A t  a t o ~ l t  0 3 : 0 3  CZT over  Guajmas, 
about 1 2  minutes p r i o r  t o  darkness,  TP; will oegin with a pos i -  
grade burn a long  the l i n e  of sight t o  tne Layget.  Gemini t ra i l s  
by about 25 m i l e s .  

Midcourse Correc t ions :  A t  12 minutes and 24 minutes a f t e r  TPI, 
the two in t e rmed ia t e  co r rec t ions  are made. After t he  second, 
range between t h e  veh ic l e s  i s  about 3.0 miles. 

Terminal Phase F i n a l  (TPF) : Tne braking o r  ; ; e l o c i t y  rnatm2ng 
maneuver t o  es tab l i sh  rendezvous OCCIL~YS 3; aDzltt, 0 3 ~ 3 5  G;r( Over 
Ascension I s l a n d .  It i s  followed b:j a pe r iod  of f 'am8;2?~ TI&-- 
i n g  w h i l e  the crew checks 02: srace?:?aft s:;;r_sr-ezs 2nd i r . v e s t i ~ a l e s  
the  condi t ion  of the  Agena. D ~ z k l ~ g  s n c ~ l d  O Z Z L ~ Y  3 ' i - e ~  Tanena r ive  
a t  about 0 3 : 5 5  GET and w i l l  be  f o l l o w 6  o y  a s e r i e s  of ;rac';ice 
undockings by both  crew members. 

Near s e c ~ n d  spacecraf t  apogee at a S m t  

ra&-  ;otzr:->n sniLG;d Ls aci;:e;ed* 
- 4  - - c  

i;erni.nj. t r a i l s  by 7' 3 miles 
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A f t e r  t n e  f i r s t  meal pe1.2~5 and ;L IS;  b e f o r e  'Lhe f irst  s l e e p  
period, t h e  Agena primary prspillsicln sys tem w i l l  pe-form a pos i -  
grade t r a n s l a t i o n  b u r n  t h a t  w i l l  change apogee from 185 m i l e s  t o  
460 m i l e s .  T h i s  high apogee w i l l  be sus t a ined  from 08:05 GET t o  
30:;5 GET, through the f i r s t  s l e e p  pe r iod  and t h e  first standtlp 
e x t r a v e h i c u l a r  a c t i v i t y .  Apogee wlll occur over tke nor thern  
hemisphere and over  %e United States i n  p a r t i c u l a r .  Thus t n e  
synop t i c  t e r r a in  photographs (Zxperiment S - 5 )  w i l l  be of  d i f f e r e n t  
l and  msses t h a n  those  phstog-aphea dur ing  tne n o r t h e m  hemisphere 
high apogee d' G e m h i  11. 

Pilot A l d r i r ,  w i ; f  begin nis firs: standrrp ex t r aveh ica i a r  
a c t i v i t y  a t  abouc 2Q:lG G E T  over the Canary IsLands. We will 
conduct photographic experiments dur ing  ba th  the rAghttirne and 
the  daytime por t ions  of the EVA per iod .  In the day l igh t  pass, 
t he  crew w i l l  p r a c t i c e  umbil ical  EVA procedures,  and Aldrin w i l l  
i n s t a l l ' a  h a n d r a i l  t o  be used d u r i n g  the umbi l ica l  EVA. 
t e l e scopes  i n  f o u r  two-foot s e c t i o n s  and i s  spring-loaded a t  t h e  
s p a c e c r a f t  end. Aldrin will extend i t  t o  its full l ength  then 
maneuver t h e  p l a i n  end i n t o  an attachment hole  i n  the Agena t a r -  
ges docking adap te r  (TD). 
under a s p e c i a l l y  adapLed shirlgle bolt between t h e  spacecraft 
h a t c 5 e s .  Inssalled, :he riil , 4 1 2  be Slightly canted t o  :=ne 
s p a c e c r z f t  1ongi;udinal axis a rd  will a f f o r d  Aldrin a nand hold 
dsr ing h i s  .mbi2.:cz2. EVA ~..overr.ent to fhe TDA. 

The r a i l  

He w i l l  t h e n  fit t he  spr izg- loaded end 

Standup EVA procedure w i l l  follow t h a t  used by Michaei 
Co l l in s  on Gemini 10 and fiichard Gordon on Gemini 11. Aldrir ;  
w i l l  be connected t o  the  spacec ra f t  by three ? m b i l l c a l s  and a 
t e the r .  The umbi l ica ls  are on 18-inch environmental con t ro l  
system (ECS) s u i t  i n l e t  extension,  a 2G-inch ECS o u t l e t ,  and a 
284-inch e l e c t r i c a l  ex tens ion  ca r ry ing  communications and bI.9- 
medical ins t rumenta t ion  ha rd l ine .  

The t e the r  is  nylon xebbirig a d j u s t a b l e  a t  29, 35 and 423 
inches. It f a s t e n s  t o  the s p a ~ , . r - - a f t  by being s l ipped  under the 
r lght-hand seat l e f t  arm resLrain; Lr.6 passe6 through a loop on 
one end of tne Lether.  A t  tne o t h e r  e A * t  I s  a snap connector 
that a t t a c h e s  to t h e  Lemer  ring on the aszrsneuG's parachute  
harness. This EVA w i l l  end a b o ~ t  22:34 G E T  ~ v e r  Carnarvon, a 
d u r a t i o n  of approximately 2 nwrs 20 minutes. 
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Umbill c a l  Ex:ra;rehi cu i a r  Ac 2 i v i  ty 

While p o r t i o n s  of the  f i r s t  EVA w i l l  occur a t  Lhe high apo- 
gee, the  umbi l ica l  ex t r aveh icu la r  a c t i v i t y  will be c a r r i e d  out  a t  
185 m i l e s .  
Knot Victor w i l l  have r e c l r c u l a r i z e d  t h e  o r b i t .  
Canton I s l and ,  Aldrin will begin an  EVA s p e c i f i c a l l y  designed t o  
g a i n  knowledge of man's a b i l i t y  t o  work in space.  

d i r e c t l y  re la ted t o  work eva lua t ion  will be the  attachment of t h e  
free end of the  Agena t e t h e r  t o  tne s p a c e c r a f t  docking index bar  
i n  p repa ra t ion  f o r  t h e  scation-keeping e x e r ? i s e .  

To f a c i l i t a t e  h i s  tether-a'tacmen: acti*vii:y a t  the  TDA, 
Aldr in  w i l l  use  a pa i r  of nylon body t e thers  a d j u s t a b l e  from one 
and a h a l f  t o  three f e e t .  They will i 'asten by means of pip p i n s  
p laced  i n t o  h o l e s  a t  var ious  p o i n t s  a r o m d  the  TDA and i n t o  r i n g s  
on each s i d e  of t h e  parachute  harness.  

An Agena PPS re t rograde  burn a t  SO:15 over t h e  Bose 
A t  42:37 over  

The one a c t i v i t y  of a na ture  o t h e r  than work eva lua t ion  o r  

Before a t t a c h i n g  the Agena t e t h e r  t o  the docking bar, Aldrin 
w i l l  rest a t  the TDA. After te ther  attachment -- a s i m p l i f i e d  
ope ra t ion  over  Gemini 11 in t h a t  a cable  w i t h  a s l i p  loop w i l l  be 
passed over  the bar, then  drawn tisr,t -- Aldrin will r e t u r n  t o  
the s p a c e c r a f t  cabin area by way of the telescoping handra i l .  H e  
w i l l  nand t h e  EVA sequence camera, mounted i n  opera t ion  on t h e  
brackeL behind the pilot's hatch ,  t o  the command pilot and will 
take t h e  work area sequence canera f ro=  t h e  com.and p i l o t .  (The 
16ra work area canera i s  mt  l i s t ed  ir? t he  e m e r a  dzza i n  t h e  
Exper2"ent.s S e c t i D n  zf :his pres:: kit: I t  is ider,tica!. tc! the  EVA 
sequence camera.) 

Aldrin will e n t e r  the  adapter  p r i o r  t o  sunse t ,  r o u t i n g  t h e  
umbi l i ca l  through t h e  umbi l i ca l  guide,  p o s i t i o n i n g  h i s  fee t  In 
t h e  "overshoe" foot r e s t r a i n t s ,  and mounting t h e  work area se- 
quence camera on the l e f t  handra i l .  After a rest per iod ,  he 
w i l l  beg in  h i s  work task evalua t ion .  The work s i te ,  measuring 
about 30 x 30 inches ,  i s  a panel on which i s  mounted hardware 
such as e l e c t r i c a l  and fluid connectors,  hook-and-ring combina- 
t i o n s ,  strips of Velcro, and f i x e d  b o l t  and removable b o l t .  

He will work w i t h  these items using t h e  f o o t  r e s t r a i n t s  
only,  then  t h e  body te thers  only t o  see now they  he lp  maintain 
h i s  body position. Following another  r e s t  per iod ,  he w i l l  d i s -  
mount t h e  camera and f a s t e n  i t  co t h e  E U S ,  f r e e  the -umbilical 
from t h e  guide,  and r e t u r n  t o  s;he ha t ch  are8 a f t e r  s u n r i s e .  

-more- 



7radir-g seg.i.zr;-2 :&Tte?Es #::E ",c 2 2  
the EVA camera ?c,rZed r ' c r w - a ~ d  'icwzrc ',re 

work tasks at a w c ~ k  s i t e  sLYilar to b u t  
adapter.  As he  d i d  during h l s  first; a c 2 i  
will use the waist, tethers t o  ne lp  rnalnxafz sonzrc; alf D:?? 
p o s i t i o n .  A t  t h e  completion of these tasks, kte will r e t u m  tij 
the cabin area, jettison the t e l e scop ing  handraii, retries-e ck?e 
EVA sequence camera, &?d enter the cabin to end the  umbilical EVA 
a t  akm+ 4L:M G E T  west of Mexico, 

';o the spazecrar't  ,",C..E9 a r e 3  a22 gc; Z 2 ? 3 X  

Station-keeping Exercise  

About 47 :fO zt sunrise wer Carr,zr;rcln, :ne sm-.er,-ai: XL- 
undock from tfie Ag and r ; rans lace  up t c  <T 
t e t h e r  w t  of stcrage bag, The sgar: 
si+, ioned a'cclve ';he e.= so  mat :he ;=?zg:tu 
througz that of m e  Agena towara r,he 2 e f . : ~ - 1  b i  
t h e  crew can sixccessfully es t ;ab l :~h  a rol?~,:. 
s p a c e c r a f t  and the Agena o f  l\lQ fps, a gray 
tion w i l l  have been es tab l i shed .  The veiL.,;zlc?z .&& i C h / &  - A p - . ^  

and pointed toward +,he c e n t e r  of t h e  &?:z as zcey c i i - z l e  'eke 
Earth. The exercise will be cont inued for a b o s t  f i v e  h c x r s .  22.. 
spin-up technique used by Gemini II is n o t  planned by Gemini 12, 

-, -i y o z z ^ A  v ri - ,-rD,- 

Solar Ecl ipse  Pnaslng 

Second Standup E'JA 

Photographic coverage of the solar  e c l i p s e  w : i i  be a2ttemgterr 
on ly  if I t  does not c o n f l i c t  with tne  rest of :ne misz ion .  T ~ P  
optimum position f o r  eclipse photography from the spacecraft w i i ;  
be over Galapagos at 63:48 GET. 

Aldrin will begin  h i s  standup EVA about 63 :20  GET with ;e.;- 
tisoning of unnecessary EVA equipment. We w i l l  then Dho:ograpr\, 

r e t r o  adap te r  bracket behiEd the  p i l o t  na 
f.95 l e n s  a t  1/50 s h u t t e r  speed; &stman SL2c)5 
r ib . ,  M A  6000, a t  16 ;'ra.es per second.  ?he 
wltn 2-Z ;ens an3 i'i3 ba-x L vi:;; - 'se cc i lnzed c:- - 

sequence camera w i l l  expose c o l o r  i"iLr, at i :'mz..e 

skie ssiar event  % i t h  +he 15 ?E! seqtx?nce c P -r,32r,c,ed z z  :;e 

~~~ .q -j - c , ' and ope;-ated by :he cable  re;ease. The c z x m  . % > - A .  $ **;:2 

The standup EVA w i l l  er,d abou t  6Lc:oo G3T. 

-more- 
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Retrcfire i s  szneduled. a t  91;:30:.11 e v e r  t h e  Pzc i i ' f c  near  
Hawaii. Reentry ;diidance will b e  ii the aG; tsmat ic  mode ilsed on 
Gemini 11. The s p a c e c r a f t  onboard computer w i l l  use data from 
the inertial guidance system (IGS) t o  c a l c Q l a t e  guidance commands 
and feed t h e m  t o  the  s p a c e c r a f t  pyopulsion s y s t e m .  The crew w i l l  
monl tor  the  system dur ing  t h e  s u t o m a t i c  per t ior ,  cf reentry and 
will take control of the reentry prcjcedures if necessary. 

Splashdcwn should o c c u r  a: 9;:37 Si?? i n  m e  Wesc Atlantic 
recove-y area 59-1. 



Of t he  l-t experlments that xi11 fly i n  Gemini 12, two are 
new: S o c i l u i  Cloud Photcgraphy (3-015) and Manual Midcourse 
Navigation (T-2). 

The complete l i s t  o f  Gemini  12 experiments I s :  

1. 
2. 
3. 
4.  
5 .  
6. 
7 .  a.  
3 *  
10. 
11. 
12. 
13 
14. 

D-10  Ion Sensing A t t i t u d e  Control 
T-2 Ylnual Xidcoilrse Space Navigation 

MSC-3) Tr i -Axis  Magnetometer 
mc-6 Beta Spectrometer 
MSC-TI Bremsstrahlung Spectrometer 

S-3  Frog Egg 
S-c. Synoptic Terrain Photcgraphy 

5-10 Micrometeorc id. CFatering 
S - l l  Airglow Horizon Photography 
S-12 Micrometeoroici Col lect ion 
S-13 W Astronomical Canera 
S-29 Earth-Moon Libration Region Photography 
S-Ogl Sodium Cloud Photography 

s-6 Syncptlc Weather Fhotograpky 

Description of  each experiment follows: 

D-10  Ion Sensing At t i tude  Control 

Purpose - To inves t iga t e  deceminat ion  o f  spacecraf t  
a t t i t u d e  i n  yaw ma p i t c h  from measurement o f  Ion  flow var i a -  
t i ons .  Tho r e swding  of  ion sensor outp?Jts dLwing pitch and 
yaw maneuvers will be compared with data obtained from the 
inertial. guidartce system *-6 t he  h o r i z e n  scanner. Resul ts  
of t;L?Lp QQmp.risor, ayd astpcncsut eva>Jat:c:: xi',?. f C F U  the 
basis f o r  f u r t h e r  development of simple, l ightweight  o r b i t a l  
a t t i t u d e  determination systems. 

Equipment - Two independent bu t  i d e n t i c a l  systems are used, 
one f o r  the measurement of p i tch  and one f o r  yaw. Each set of 
sensors  is  mounted on a boom approximately three f ee t  In length 
which I s  extended on command by the astronaut. 

Weight (Tota l  System) 40 lbs. 

senmrs  ( ~ a c h )  
Weight 
Size 

Procedure - The sixultaneous deployment of the two booms, 
followed by pyrotechnic r e l e a s e  of the sensor package covers 
i s  accomplished by one of t h e  as t ronauts  by a c t i v a t i n g  a cabin 
switch. A second switch is  used to turn the  experiment on and 
subsequently t o  d i r e c t  the sensor ou tpu t s  t o  the pilot's Fl ight  
Dire5 t o r  Indicator ( F D I )  . 

Propellant Requirement - 17 pounds 

-more - 



T-2 Ksnual  Nidccrrrse Space Navigat ior ,  

2urpose - To eva lua te  the abi l i t - j  ~f a n  astrGnaut to 
measure, us ing  a hand-held sex tan t ,  t he  angle  between various 
c e l e s t i a l  bodies from on-board the stabilized Gemini sp2cecraf t .  
The experiment wLl1 b e  condunted i n  a mariner tc  p r o v i d e  (1) 
m a x i m u m  benefit t o  k p o l l o  s m c e c r a f t  teehnclagy, and ( 2 )  i n f o r -  
macion t o  ai6 desigr, o f  a si rnpl l f ied navipacisr! system for f u t u r e  
spacecraft. 

M-405 (YSC-3)  Trl-Axis Eagnetcmetnr 

Purpose - To monitor the a i r e c t i c n  and anplituie of t h e  
Eartn's magnetic fiela with r e spec t  LO an orbiting spzcecrafc .  

ExperLienter - w . 3.  Won;acic J 

Prope l l an t  Requirement - None 

Note: Also  flown on Gemini 4, 7, 10 

M-408 (KX-6) Beta Spectrometer 

Purpose - P r i o r  t o  the  Apo l lo  rnissicirs i t  w i l l  be necessary 
t o  p r e d i c t ,  as  a c c z r a t e i y  a s  p o s s i b l e ,  tr.e rzgiaticn d o ~ e s  t o  
which the  a s t r o n a u t s  w i l l  b e  sttbjected sc t h a t  c?-e degyee of 
hazzz-5 c a  be assessed  for ezcn Klssicn a 5  pr'~-:ertt,i-~~e Tneasures 
taker. The Beta Spectromezer experime~zs dill ;r~,;.lze 5,c:urate 
dath on the  e l e c t r o n  s o u r c e  term. T h i s  S C ~ T C ~  tern X L  *ill be 
an inpu-c so corqx te r  c s l c u i a t i o n s  fcir Q O S ~  due tc secondary X- 
ray  emission. 

-more - 



E z u i p c e n t  - Tke s p e c t r c a e t e r  I s  aci;r.ted i n  t h e  c%r;ter 
equipment sect icr , .  The moLt?ting i s  S U C ~  t h a t   he a i s  sf the  
e l e c t r o n  ccne i s  normal to t h e  p k n e  cf t h e  clutwzra face  of  
the  de t e e  tor. 

Procedures - Since the experiment w i l l  d e t e c t  e l e c t r o n s  i n  
the  Gemini o r b i t ,  ope ra t ion  during launch and r e t r o  phases i s  
n o t  requi red .  The bulk of data t o  be c o l l e c t e d  w i l l  o r i g i n a t e  
i n  the South A t l a n t i c  ancmaly region,  an  area bcunded approxi-  
mately by 15 degrees  south and 55 degrees  south geodet ic  and 
30 degrees  e a s t ,  60 degrees  west geodet ic .  Operation while i n  
this a r e a  i s  of prime importance. The experiment w i l l  be turned 
on every time the  s p a c e c r a f t  passes  through any p o r t i o n  of t h i s  
reg ion  and i n  s a d i t i o n ,  w i l l  be l e f t  on f o r  t h r e e  continuous 
o r b i t s  t o  gLther  background dats o u t s i d e  the  a o m l y .  

Zxperitmenter - J .  Marbach, MSC 

? r o p e l l a n t  Requirement - 2 p~unds 

Note: Also flown on G e m i n i  10 

M-409 (MSC-7) Bremsstrahlung Spectrometer 

Purpose - - h e n  a s p a c e c r a f t  passes through a reg ion  of high 
free e l e c t r o n  concen t r a t ion  an i n t e r a c t i o n  takes p lace  between 
the v e h i c l e  s t r u c t u r e  and the e l e c t r o n s ,  producing a continuous 
x-ray spectrum. This experiment i s  designed t o  measure t h e  
bremsstr&llmg flux as a f l a x t i o n  of  energy imnediately behind 
the  vehicle when the  v e h i c l e  passes  through the  South A t l a n t i c  
znomly9 as wel l  as  e lec t ror !  f l ru  withir?  the  s p a c e - r a f t .  

Equipment - 'The bremsstrahlung spectrometer  c o n s i s t s  of' an  
x-ray d e t e c t i o n  system nounted on the  i n n e r  wall of the 
p res su r i zed  cabin, 

Procedure - The only experimental  procedure is  t u r n i n g  the 
spectrometer  on and of f  a t  the c o r r e c t  time. 

Experimenter - R. Lindsey, MSC 

P r o p e l l a n t  Requirement - None 

Note: Also flown on Gemini 10 - 
S - 3  Frog Egg Experiment 

Purpose - To s tudy the e f f e c t  of  sub-grLvity on a b io lo -  
g i c a l  system known to be s e n s i t i v e  t o  d i s o r i e n t a t i o n  with r e s p e c t  
t o  g r a v i t y .  Sub-gravity may provide i; g a r t i c u l a r l y  u s e f u l  
ins t rument  f o r  the ex tens ion  of ou r  knowledge of t e r res t r ia l ly  
inf luenced  v e r t e b r a t e  embryology. 

-more- 
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Eqiliprnent - Hardware c o n s i s t s  ~ i '  one ~ r ~ i . t  rncmted on the  
r i g h t  h a t c h .  Tne unit conta ins  four  two-celled chambers; 
one i s  t h e  egg c e l l ,  the  oEher che f i x a t i v e  (formalin) c e l l .  
These w i l l  be manipulated t o  a c t a t e  f i x a t i o n  a t  c r i t i c a l  
stages of development. 

Procedure - Ram pipens eggs w i l l  be f e r t i l i z e d  as c l o s e  
t o  launch time as poss ib l e  and maintained i n  the f l i g h t  hard- 
ware a t  6 t o  10 degrees C ur.til launch. A t  launch the tempera- 
t u re  w i l l  be raised, with a n  e l e c t r i c a l  hea t ing  c o i l ,  t o  
approximately 22 degrees  C s o  t h a t  development can proceed. 

Experimenter - Dr. R .  S. Ycung -- Ames 
Prope l l an t  Requirement - None 

Note: A l s o  f lown on Gemini 8 - 
S-5 Synoptic Te r ra in  Phctography 

Purpose - To improve and extend the  techniques of synopt ic  
geographic and topographic a e r i a i  photography up t o  o r b i t a l  
al t i tudes.  

Equipment - 70 PJTI Maurer caaera,  f i l m  magazine, 80 mm l e n s .  

Procedures - Photographs w i l l  be taken of  t y p i c a l  physio- 
graphic r e a t u r e s  of' the  t e r r a i n  f o r  which i n f o r m t i o n  i s  kr,own 
o r  i s  z-eadily ob ta inab le  such as fo lded  mountains, volcanic 
f i e l d s ,  major C h u i t  zones,  irr ,pac~ z r a t e r s ,  2nd c r a t o n i c  a r e a s .  

P r o p e l l a n t  Requirement - 10 pounds 

Note: Also  f lown on Gemini 4 ,  5, 6, 7 ,  10, 11 

S-6 Synoptic Weather Photography 

as revea led  by the  d e t a i l s  contained i n  s e l e c t i v e ,  high q u a l i t y ,  
c o l o r  c l o u d  photographs. 

Purpose - To l e a r n  more abou t  the Ea r th ' s  weather systems 

Equipment - S a m  as S - 5  

Procedure - Phctographs W i l i  be taKen of Weather systems 
f o r  compariscns with lcwer resc ; . J t icK,  n igher  a l t i t u z e  t e l e v i s i o n  
p i czu res  f rcn xetecrc ?cg;ical s a t e l l l t e s  t o  advance 2r.e p re sen t  
s t a t e  of  knowiedge. Photographs w i l l  be taken i n  a wide rarlge 
o f  c a t e g o r l e s  which might b e s t  be l o c a t e d  by the  p i l o t s  from 
t h e i r  own knowledge of weather a r ,a lys i s  and which unexpectedly 
appear nea r  the f l i g h t  p s th  o r  which may be suggested by 
me t e o r o  log l e a l  e x p e r t s  uti liz ing wor Id -wide informa t i o n .  

-.no re - 



Experimenter - Kemeth  Nagger, U. S. w'eather Bureau 

P r o p e l l a n t  Requirement - 10 pounds 

Note: Also flown on Gemini 4 ,  5, 6, 7 ,  10, 11 

S-10 Micrometeoro id Cra te r ing  Experiment 

iIll*ad&ET r e t u r n  them uncontaminated t o  E a r t h  f o r  l abora to ry  
a n a l y s i s .  

Pur ose - To c o l l e c t  samples o f  micrometeoroids and t h e i r  

Equipment - A two-piece a lminum tox or, the  Agena which 
hinges OR a s t a i n l e s s  s t e e l  rod.  The i n s i d e  provides  area f o r  
pigkc surfaces. c m s i s z h g  c;f pol:ehed metals, polished glass, 
ana s p e c i a l  s u r f a c e s  designed tc cap tu re  the small p a r t i c l e s  
i n t a c t  . 

Procedures - The samples w i l l  be c o l l e c t e d  by exposing 
c o n t r o l l e d  s u r f a c e s  t o  the u l t r a s m a l l  p a r t i c l e s  which make up 
the  ma jo r i ty  of t he  meteoroid environment of near-Earth space.  
From these samples, the  na tu re  and frequency of high v e l o c i t y  
micrometeoroid impacts under f l i g h t  cond i t ions  can be s t u d i e d .  

Experimenter - D r .  C u r t i s  Hemenway, Dudley Observatory 

P rope l l an t  Requirement - None 

Ncte: Also flown on Genini 8, 9, 10 - 
s-l l  Airglow HcrizGri PhntC2graahy 

Purpose - TG photograph the n i g h t  a i rglow l a y e r  which, 
from o r b i t i n g  a l t i t u d e s ,  can be seen as a narrow b r i g h t  band 
l y i n g  above t n e  n ight t ime horizon. 

Equipment - Parts o f  t he  Maurer 70 mm General Purpose Camera 
have been s p e c i a l l y  designed t o  c a r r y  o u t  t h e  a i rg low hor izon  
photography. Because o f  the f a i n t n e s s  of the a i rg low l a y e r ,  
a l e n s  of l a r g e  r e l a t i v e  ape r tu re ,  p l u s  f a s t  black-and-white 
film a r e  used. 

Procedure - The o p t i c a l  sight i s  i n s t a l l e d  i n  the le f t -hand  
wlndow, the inountlrig bracket  i n  the  r ight-hand window. The 
experiment i s  c c n d u c t e d  by phc tcg raph ing  t h e  h o r i z o n  i n  a spe- 
c i f i c  nanner. T h i s  w i l l  r e s u l t  i n  the a i rg low l a y e r  being 
observed "edge on' '  ana photographed a s  a ' l a y e r "  o r  t h i n  b r i g h t  
l i n e  ly ing  some a i s ta r?ce  above tne t e r r e s t r i a l  h o r i z m .  

-more - 
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Z x p e r b e n t e r  - Kartln Kocrnan, U. S .  N a v y  Research Lab. 

P-opellant Requimrnent - 24 pounds docked, 12 pounds undocked 

Note: Also flown on Gemini 9, 11 

S-12 Meteoroid Co l l ec t ion  

Purpose - (1) To c o l l e c t  u l t r a - s m a l l  meteoroids i n  nea r  
E a r t h  space t o  s tudy  the na tu re  ana frequency of h y p e r b a l l i s t i c  
impacts under flight zcnd i t ions ,  ( 2 )  t o  expose microbio logica l  
s p e s L ~ e n s  to t h e  space environment to determine t h e i r  ability 
t c  su3-i .ve the  vacuum, extrenne Temperatures, and r a d i a t i a n ,  ana 
( 3 )  t c  search for any 2rganisrns c - ~ e p a ~ ~ e  9: i i v i n g  cn micc romet -  
eo ro lds  in space. 

2qufpment - Aluminum c a l l e c t i m  bax, 11 inches long by 5.5 
inches  wide by 1.25 inches  deep, weighin;: 7 pounds, 5 ounces. 
The d e d c e  has two c o l l e c t i o n  camparimen?%, kn i n t e r n a l  e l e c -  
t r i c  mctor, and thermally i n s u l a t e d  b a t t e r i e s .  The c o l l e c t i o n  
compartment materials a r e  aluminum-shadowed, 200 Angstrom t h i c k  
n i t r o c e i l u l o s e  and formvar mounted on 205-mesh copper screening .  
They are the  same c o l l e c t i o n  materials used by the experimenters 
i n  prev ious  rocke t ,  balloon, and a i r c r a f t  sampling experiments.  

Procedure - The experiment is  mounted on the recro adapter 
d i r e c t l y  behind t h e  pilot's h a t c h .  The hinged lid w i l l  be 
opened and closed and locked by gromid command. It is  planned 
t o  zpen t h e  experiment only  5urin.g the : " i r s t  e igh t - keu r  c r e w  

contamination by t he  s p a c e c r a f t  OAMS system. One of the  com- 
par tments  w i l l  be sterilized t o  de t e rn ine  the  presence o r  absence 
o f  micro-organisms i n  the meteoroids c o l l e c t e d .  When r e tu rned  
t o  the  l a b c r a t o r y ,  c u l t u r e s  designed f o r  n o n - t e r r e s t r i a l  
organisms w i l l  be prepared t o  determine i f  any types of l i f e  
are p r e s e n t  i n  the sample. A s e t  of r e p r e s e n t a t i v e  Earth micro- 
organisms such as b a c t e r i a ,  molds, and spores  w i l l  be placed 
i n  the non- s t e r i l e  compartment. They w i l l  be q u a n t i t a t i v e l y  
assayed af ter  the f l i g h t  exposure t o  determine the f r a c t i o n s  
which su rv ive .  

s l e e p  - p r i l ~ , d  wken the spa~egraf; 2 s  i~ d r i f ' t i n g  flight zvci? ,  

Sxperimenter - D r .  C. Hemenway, Dudley Observatory, Albany, 
N. Y. 

Prope l l an t  Requirement - None 

Note: A l s o  flown on Gemini 9, 10. 

-more - 
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S-13 liv Astronomical Sarnera 

Purpose - Primarily tc devise  and t e s t  techniques of  u l t r a -  
v i o l e t  photograpny arid spectroscopy under vacuum cond i t ions .  
To investigate t he  d i s t r i b u t i o n  ~f l i g n t  i n t e n s i t y  i n  t h e  u l t r a -  
v i o l e t  p o r t i o n s  or’ s te l la r  s p e c t r a  down t o  a l i m i t  of 2 0 0 A .  
A l s o  t o  explore  the u h r a v i o l e t  spectra of 0 and B stars and some 
of the planets. 

Equipment - 70 mm Maurer camera w i t h  73 mn f3.3 W Mauer 
l ens ,  an o b J e c t i v e  pr ism and g r a t i n g .  

Frocedure - The s p a c e c r a f t  i s  c r i e n t e d  toward the  star 
Z i e l d  to DP phztographed. Tne cac in  will be depressur ized  and t n e  
h a t c h  c?er.ed. Tne camera will be posi t , icned nanualiy an6 qc;iried 
ay tne  p t l s t .  A d e f r a c t i o n  g r a t i n g  will be w e d  t o  o b t a i n  
spectrograms of the  d e s i r e d  stars and p l a n e t s .  

Experimenter - D r .  Karl Kenize, Dearborn Observatory 

P r o p e l l a n t  Requirement - 19 pounds 

Note: Also  flown on Gemini 10, 11 

S-29 Photographic Study of Earth-Moon Libration Regions 

libration p c i n t s  o f  t he  Szrth-Mom systerr! t o  deteilnine the  p o s s i b l e  
e x i s t e n c e  of  c louds  o r  p a r t i c u l a t e  matter orbiting the  B r t h  I n  
these r e g l o n s .  

Purpose - To i n v e s t i g a t e  by photographic t e c m i q u e s  the 

Quipmerit - Maurer 70 mm camera with 5C ri l ens  (f/’o.95) 
extended s h u t t e r  a c t u a t o r ,  and the S-11 mounting bracicet. 

Procedure - The U.4 and L5 l i b r a t i o n  r eg ions  are the  La 
Grangian p o i n t s  of stable equi l ibr ium where centr i f ’ugal  f o r c e s  
balance g r a v i t a t i o n a l  f o r c e s .  They are loca ted  60 degrees ahead 
of & 60 degrees  behind, r e spec t ive ly ,  t h e  Moon i n  i t s  o r b i t a l  
pa th .  The l i b r a t i o n  p o i n t s  will be photographed dur ing  two 
s e p a r a t e  o r b i t s  of  the s p a c e c r a f t .  The p o i n t s  w i l l  be photo- 
graphed dur ing  one o r b i t  e a r l y  In t h e  mission and the same sky 
a r e a s  w i l l  be re-photographed during an o r b i t  nea r  t h e  end o f  
t h e  mission.  

Experimenter - E l l i o t t  I tomis ,  USGS 

P r o p e l l a n t  Requirement - 8 pcunas docked, 4 pounds undocked 

Note: Scheduled on Gemini 11, n o t  conducted because launch 
date s l i p p e d .  

-more - 
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lurpose - To measure the  daytime w i n d  ve loc i ty  vector  of 
the high a-osphere as a function of  a l t i t u d e  between 62 and 
93 m i l e s .  Tne measurements will be obtained from the  defor-  
mations of a rocket-made v e r t i c a l  sodium cloud. 

Equipment - Maurer 70 mm camera w i t h  f/0.95, 50 mm lens ,  
s p e c i a l  ob jec t ive  f i l t e r ,  and goggles. 

Procedures - A rocket w i l l  be launched from Hammagulr, 
Algeria ,  fn front of the  Gemini spacecraf t  t o  e j e c t  sodium vapor 
from 37 t o  97 miles a l t i t u d e  during the ascent  and descent .  
The vapor, whose o p t i c a l  resoname will be exc i ted  by the s o l a r  
yellow l l g h t ,  w i l l  be v i s i b l e  frm the  spacecraf t  as a f a i n t  
yellow clcud. A s e r i e s  of  pictures of  t h e  cloud w i l l  be taken 
from the  spacecraf t .  From i? couple of p i c t u r e s  taken about 1.9 
miles a p a r t  the a e t a i l e d  tridlmensiona? s h a p e  of the cloud a t  a 
given time can be obtained by stereogrammetric recombination. 
This pair o f  p i c t u r e s  has t c  be taken wi th  an  i n t e r v a l  of from 3 
t o  5 seconds. From a second i d e n t i c a l  p a i r  of p i c t u r e s  taken some 
time l a t e r ,  the t r idimensional  configurat ion of the cloud will 
again be obtained. A comparison of  the s ta te  of  the cloud a t  
d i f f e r e n t  times w i l l  g ive the wind ve loc i ty  i n  the atmosphere a t  
a l l  r e l evan t  a l t i tudes,  supposing tha t  only hor izonta l  winds 
e x i s t .  

Experimenter - Jacques-Emile Blamont, S c i e n t i f i c  and Tech- 
n i c a l  Director ,  Nationai Center o f  Space Studies ,  France 

Propel lan t  Requirement - 3 pounds 

On-board cameras fcr  various experiments and for opera t iona l  
photography on Gemini 12 are: 

1. Maurer 70 mm s t i l l  camera with three lenses  and seven maga- 
z ines .  The camera was developed f o r  space photography by 
J. A .  Maurer Inc. ,  Long Island City,  N e w  York. The camera 
body is aluminum; lenses  and mgaz ines  are matched t o  
s p e c i f i c  f o c a l  plane d is tances  and are color  coded f o r  easy 
m t z h i n g .  Carbm d i o x i d e  gas, conkained i n  2 capsule within 
t he  camera, insures  f l a t t e n i n g  of f i lm aga ins t  machined, 
curved p l a t en .  

Lenses: 1. S t a n d a r d  3- inch f o c a l  length,  f2.8 
2 .  U l t r a v i o l e t  73 mm, f3 .3  
3. L o w - l i g h t  50 f0.95 

Film: 1. Eastman so-368 color ,  ASA 64, f o r  exper i -  
ments S-5 and s-6. 

2.  Eastman 103-D black and white t h i n  base, 
ASA 3000, f o r  experiment S-11. 

-more - 
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3. Eastman 1-0, spec t rographic  b lack  and white 
t h i n  base, ASA 1600, f o r  S-13 and M-407 

4. Eastman s o 4 6 6  black and white t h i n  base, 
ASA 6000 

Hasselblad 70 mm s t i l l  camera with one lens ana s e v e r a l  maga- 
z i n e s .  The camera i s  a s tandard commercial model single lens 
reflex. 

Lens: 60 m Zeiss F h n a r ,  12.5 

Film: Eastman 30-368 c o l o r ,  sprocketed t o  g ive  50 
exposures.  

Two Maurer 15 mm motion p ic ture  cameras w i t h  three lenses 
and va r i ab le  -speed drive. 

Lenses: 1. 75 mm f o c a l  length,  f2 .5  

2 .  ii3 mm, 1-2, 4u x 30 degree l i e i d  

3 .  5 mm, f2 ,  118 x 78 degree f i e l d ,  used for E V A  

Shu t t e r :  S h u t t e r  speeds 1/50, 1/100, lj200 and l/25O 

FiL!: Eastman SO-368 c o l o r ,  80 f e e t  per  magazine 

w i t h  frame rates o f  I, 5, anci 16 fps  

-more - 
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C,WW F'ROVISIQNS A A W  TPLAINING 

Crew Tra in ing  Background 

I n  a d d i t i o n  t o  the  ex tens ive  g e n e r a l  t r a i n i n g  rece ived  
p r i o r  t o  f l i g h t  assignment, the fo l lowing  p repa ra t ions  have 
o r  w i l l  be accomplished p r i o r  t o  launch: 

1. Launch a b o r t  t r a i n i n g  i n  the Gemini Mission Simulator  
and the  Dynamic C r e w  Procedures S imula tor ,  

2. Egress and recovery a c t i v i t i e s  using a crew procedures 
development t r a ine r ,  s p a c e c r a f t  b o i l e r p l a t e  model, and a c h a l  
recovery e q u l p m e ~ t  z i l  perscnnei .  Pad emergency e g r e s s  t r a i n -  
ing  using eie-.rL;tor arid s l i a e  -i+$ye, ana b rea th ing  apparacus.  

C e l e s t i a l  p a t t e r n  r ecogn i t i cn  in the  Un ive r s i ty  of 
North C a r o l i n a ' s  Morehead Planetarium a t  Chapel H i l l .  

3. 

4. Zero g r a v i t y  t r a i n i n g  in  K C - 1 3 5  a i r c r a f t  t o  p r a c t i c e  
EVA. 
and crew procedures t r a i n e r .  

Stowage and donning of E V A  equipment is  done i n  a i r c r a f t  

Addi t iona l  E X A  t r a i n i n g  Is performed i n  ZJO-fpot. phambpr zt 
vacuum cond i t ions .  

5 .  S u i t ,  seat and harness  fittings. 

6. Tra in ing  s e s s i o n s  t o t s l l n g  apFrcxirnately 15 hours pe r  
crew ne~beer  ~ i ?  :he Gem2111 t?anslat5cz ana doeicing Simulator .  

7. Deta i led  Agena and Gemini  systems b r i e f i n g ;  d e t a i l e d  
experiment b r i e f i n g s ;  f l i g h t  p l ans  ana mission r u l e s  reviews. 

8. P a r t i c i p a t i o n  i n  mock-up reviews, systems review, 
subsystem t e s t s ,  and s p a c e c r a f t  acceptance review. 

9.  Ejec t ion  s e a t  t r a i n i n g .  

During f i n a l  p repa ra t ion  f o r  f l i g h t ,  t h e  crew p a r t i c i p a t e s  
i n  network launch a b o r t  s imula t ions ,  j o i n t  combined systems t e s t ,  
and the f i n a l  simulated f l i g h t  t e s t s .  A t  T-2 days, the mafor 
f l i g h t  crew medical examinations w i l l  be adminis tered t o  confirm 
read iness  f o r  f l i g h t  and c b t a i n  da t a  f o r  comparison with p o s t  
f l i g h t  medical examinaticn r e s u l t s ,  

-more - 



Gemini 52 Suits 

The pressure  s u i t  worn by the comand p i l o t  w i l l  be 
s imi la r  t o  s u i t s  worn on a l l  Gemini flights except  3 ana 6. 
The pilot w i l l  wear a suit with  s p e c i a l  thermal p r o t e c t i v e  
cover  layers for EYA a c t i v i t i e s .  

The Gemini command p i l o t ' s  s u i t  has f i v e  layers and 
weighs 23 pounds. The layers are,  s t a r t i n g  i n s i d e  the s u i t :  

1. White cotton cons tan t  wear undergarment with pockets 
around the waist t c  ho ld  bion;edi=al instrumentat ion equipment. 

2 .  Blue nylon comfort laye?.  

3. Black neoprene-costed riylon pressure garment. 

4. R e s t r a i n t  l a y e r  of  nylon l i n k  n e t  t o  r e s t r a i n  p re s su re  
garment and m i n t a i n  its shape. 

5. White HT-1 nylon outer layer.  

The pressure s u i t  w G r 9  by the  Gemini 12 pilot i s  I d e n t i c a l  
t o  t he  conmand p i l c t ' s  s u i t  with t he  f z l l c*&ing  excep$lonS: 

Thermal prctect5zn l o r  "Yne t-.anci:s is built icto the  bssiz 
stlit glcy.re -- ZG 3 A  tki,e-.lal -ver-glcves %ill be worn. 

Tkie W A  coverlayer I s  a lag-r?p ccns5s t i r . g  or", f m m  i n s i d e  
t o  outsicie layer: micrometeoroid p r o t e c t i o n ,  super  i n s u l a t i o n ,  
and HT-1 nylon mte r  p r o t e c t i v e  l aye r .  

The ex t r aveh icu la r  s u i t  weighs 33 pounds. 

For ex t r aveh icu la r  a c t i v i t y ,  the  p i l o t  will wear a 
de tachable  overv isor  which has attachment p o i n t s  on both  s i d e s  
of the  helmet and can be s w i v e l e d  i n t o  p o s i t i o n  over  t h e  face-  
p l a t e .  The irtrer visor i s  a pclycarbonate mter ia l  which pro- 
v i d e s  impact and meteoroid p ro tec t ion .  The outer visor is go ld-  
coated and provides  p r o t e c t i o n  f o r  t he  eyes from s o l a r  g l a r e .  

When the cabin i s  depressurized,  the  s u i t s  auton?at icalfy 
pressurize t o  3.7 pounds per square inch t o  provide pressure 
and brea th ing  oxygen fo r  both crew members. 

-more - 



T&+-- k A  cver , izular  L i f e  > i y - - p G r t  Sys tez  ( ELSS) 

It i s  a b2-pcund rectangula? box which i s  worn ~n t he  
c s e s t .  It provides e l e c t r l c a l ,  m c h a n l s a l  and life support  
connect ions between t h e  ZVA a s t ronau t  and the  s p a c e c r a f t .  The 
system is 18 inches  high, 10 inches wide and 6 inches deep. 
It con ta ins  an e . jector  pump f o r  c i r c u l a t i o n ,  a h e a t  exchanger 
fcr  cool ing  a i r ,  anc! a 3O-mi-ute emergency oxygen supply. 
Contro ls  and a warning system f o r  the  emergency oxygen supply 
z r e  noanted or; tne  t o p  o f  the u n i t .  The ELSS A2u?ctions as a 
s u i t  p r e s s u r i z a t i o n  an3 air supply  systzm durlng EVA. 

Medical Checks -- 

A t  l e a s t  cne medic21 check  w i l l  be made each day by each 
crew member. Performed over  a convenient ground s t a t l m ,  a 
ch2ck w i l l  c o n s i s t  zf: o r a l  temperature and focd anc! water i n -  
take eva lua t ion .  

Body Waste Disposal  

S o l i d  Wastes -- P l a s t i c  bag w i t h  adhesive l i p  t o  provide 
secu re  at tachment  t o  body. Contains germicide which prevents  

s e a l  for bag a f te r  use ana bag i s  stowed i n  empty food c o n t a i n e r  
box ana brought back f o r  a n a l y s i s .  

r c x r ! ! t i s n  2: S a c t e r i a  a?:! gas.  Adfiesiw l i p  a l e  , r e d  tc2 fcm- 

Urine -- Voided i n t o  f i t t e d  r e c e p t a c l e  connected by hose 
t o  e i t h e r  a c o l l e c t i c n  device o r  overboard dump. 

water Measuring System 

A mechanical measuring system has been added t o  t h e  water 
gun. It c o n s i s t s  o f  a neoprene bellows housed In a small metal 
c y l i n d e r  mounted a t  base of gun. The bellows holds one-half  
ounce o f  water. When p lunger  of gun is depressed,  a s p r i n g  
pushes water out of' bellows through gun. A coun te r  i n  r i g h t  
s i d e  of  gun registers nuhiber of times bellows i s  a c t i v a t e d .  
Each crewman w i l l  r ecord  how much he d r i n k s  by n o t i n g  numbers 
a t  beginning and end of  each use of  gun. 

Food 

Number of  Meals -- 13 per  a s t r o n a u t  f o r  mission, 

Type -- Bi te - s i zed  and rehydra tab le .  Water is  placed i n  
r e h y d r a t a b l e s  w i t h  s p e c i a l  gun. B i t e - s i zed  i tems need no 
r ehydra t ion .  

S torage  -- Meals i n d i v i d u a l l y  wrapped i n  aluminum foil 
and polyethelene,  polyamide laminate.  All meals are s t o r e d  in 
the right a f t  food box o v e r  the p i l o t ' s  r i g h t  shoulder .  
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220 
21k 

56 
262 

7 - m  
Civmamon Toast 
3ate Fruitcake 
Xneapple-grape- 

??dit d?bk 

Zay 1: X e d  C 
Eeef Pct iioast 
PQ+&tC S a l a d  
Cinnanon Toast 
Chocolate Pudding 
We-mies 
Tea 

307 
241 

Pineapple Fruitcake 253 
Orange-grapefruit 

drink 83 
881 

Heat/Spaghetti 
Cheese sandwiches 
Apr ico t  Pudding 
Gingerbread 
Grapefruit Drink 

3ay 2 :  Meal C 
Pea Soup 
Tala salad 
CTnnsmon Toast 
%te  Fraitcake 
Pioeapple-grape- 

f ruit drink 

220 
214 

5.6 
262 

.&- 
Day 2 :  'teal C 
Beef/Veget&le s G8 
Meat / Spaghe t i i 70 
Cheese Sandwiches 158 
Apricot Pudding 3m 
Gimerbread 18 3 + Grapefruit Drink 
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For Gemini 12, t he  network w i l l  prciride f l i g h t  controllers: 

i - -r* - Real T h e  Ccmpute- ::~:::-e-; - ^ . *  
--ic___ --.I___ 

The RTCC a t  the  Manned S p a z s e ~ ~ , , f a  1 s  r e s p z n s i b l e  
for the  c o n t r o l  of t he  e n t i r s  n l s s f c n ,  TXEJ f i T X  cc ; leczs ,  
s tores ,  processes, sends, ana displays zhe necessary computer 
suppor t  information required by the f l i g h t  controllers a t  the 
Mfssion Control  Center ( M C C ) .  

Tracking 

The mission r e q u i r e s  separate t r k c k l n p  o f  row vehic les :  
the Gemini s a c e c r a f t ,  the  Agena t a r g e t  -,rcys?icle, G ? m i n i  laur,ch 
vehAcle (CLV P , and 3s r e q u i r e - ,  e k e  1?5 
Vehicle  (CLV) .  The Agena caFr2i.s CRP T - P L  
beacon. Sk in  tracking sf t h e  s?asc..?., 
launch vehic le  throughcut  eT-:Lb 
K e n t .  ?,e MS-W X'ailccs S t a t l x  
(SPANIIAR) and f a c i l i t i e s  5' ;;he N o r x  
~~!ori?xan~ (NORAD) will be =sed. 8 z w e x r ,  4 t . n ~ ~  nc: t ~ s : k  
d u r i n g  rendezvcus phase. 

.-crs. . I_ .  
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Spacec ra f t  t r a c k i n g  will be according t o  i n d i v i d u a l  
s t a t i o n  c a p a b i l i t y .  Some sites have radar systems capable 
of  provid ing  space p o s i t i o n  information on both the G e m i n i  
and A ena simultaneous1 
FPS-1 8 o r  ~ m - 6  (C-band 3 antennas.  Data t ransmiss ion  l i n k s ,  
however, have only a s i n g l e  system c a p a b i l i t y ;  t h e r e f o r e ,  
p r i o r i t y  is established by the  F l i g h t  D i r e c t o r  o r  F l igh t  Dy- 
namics O f f i c e r  according t o  their  needs. 

through t h e i r  V e r l o r t  (S-band) and 

During the first revolution of t h e  Agena ( p r i o r  t o  Gemini 
s p a c e c r a f t  l i f t o f f ) ,  a l l  s t a t i o n s  w i l l  t r a c k  t h i s  veh ic l e  t o  
e s t a b l i s h  iCs p o s i t i o n  as a c c u r a t e l y  as poss ib l e .  Af t e r  
Gernlni spzcecraft ,  l l f t c f f ,  as a gene ra l  rule, the  C-band radars 
will t r a c k  Ghe Gemini spacec ra f t  while the S-Dana rciaars w i l l  
t r a c k  the  Agena t i i rge t  vehicle. The s i tes  w i t h  dua l - t r ack ing  
c a p a b i l i t y  W i l l  track bcth vehic les  s imultaneously.  

Goadard Space F l i g h t  Center Computer bhpport 

NASA’s Goddard Space Flight Center,  Greenbel t ,  Md., real- 
time computing suppor t  for Gemini i nc ludes  the processing of 
real-time t r a c k i n g  information beginning wi th  mission s imula t ions  
&a.-----L n - m t - 4  .- .n-n,.~rr.-CIC . - , n , - . h - r r r n ~  2-4 4 - - - 3  ~ 4 f n f i m o  
bA1L U U b l l  U C & U A A A . A  0 p c l b r G k A  UI Y A G b L  T - s J  W L U  r r g L , r r u  -&ALL YIAUL 

Coddardrs computer c e r t i f i e s  t he  worldwide netwcr’iC8s readi- 
n e s s  t o  suppo~t Gernini tI?rci;gh 2 systen-by-system, s ta t ion-by-  
s t a t i o n ,  computer-programmed check-out method eallecl CADFISS 
(Ccmputation ant2 Data Flow I n t e g r a t e d  Subsystem). 

Gemini Spacecraf t  

The s p a c e c r a f t  has two C - b a d  t r a c k i n g  beacons. The model 
A C F  beacon ( s p a c e c r a f t )  w i l l  be i n s t a l l e d  i n  the  r e e n t r y  module 
and the DPN-66 module beacon (adapter) i n  the adap te r  s e c t i o n .  

The ACF beacon w i l l  be prime f o r  launch, I n s e r t i o n ,  and 
r e e n t r y  phase, using t h e  DPN-66 as a backup f o r  these pe r iods .  

Aaena Target Vehfc le 

The Agena target veh ic l e  will c c n t a i n  one C-band and one S- 
band beaccn. The C-band beacori will be a modified DPN-66. The 
C-band beacon will be prime fo r  kgena t x - g e t  v e h i c l e  prio? t c  
the Zernini launch. The G e m l r , i  spscecralt Nil1 be the prime 
target f o r  C-baxi t r a c k i n g  fo l l cx ing  l aunch .  
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Acquis i t icn  Sys t e n s  

A l l  network s i tes  rece ive  real-time a c q u i s i t i o n  messages 
( p o i n t i n g  data) from t h e  Real Time Computing Center a t  MSC, 
Houstor,. This information i s  used to p o s i t i o n  te lemetry and 
radar antennas f o r  a c q u i s i t i o n  of R F  s i g n a l s  from the space- 
c r a f t  when they appear over the horizon.  Most s i tes  a l s o  
have an  a c q u i s i t i o n  a i d  system which permits  "s lav ing"  the  
radar antennas t o  the t e l e m e t r y  antennas QP v ice  ve r sa .  
Since the te lemet ry  an tenrxs  hzve a much broaaer  Seamwidth 
than the radar antennas,  they m a y  acqui re  the  spacec ra f t  R F  
s i g n a l  f i r s t ,  making i t  poss ib le  t o  p c i n t  t h e  radar antennas 
i n  the  gene ra l  v i c i n i t y  cf t h e  s p a c e c r a f t  LO allow r a p i d  radar 
a c q u l s i t i o n .  

Kiss ion Message R e  quirerrients 

LOW speed telemetry a a t a  ( o n - s i t e  t e l e t y p e  samar:esj  ~'rorn 
f l i g h t  c o n t r o l l e r  manned s t a t i o n s  are sent tc t h e  Houstor, 
Mission Control Center.  

Bermuda and Corpus C h r i s t i  t r ansmi t  Gemini s p a c e c r a f t  o r  
Agena target  veh ic l e  PCM te lemetry v i a  high-speed d i g i t a l  
data t o  Houston i n  computer format. MCC-K/TEL 171, Grand 

s p a c e c r a f t  and Agena xide-band data t o  the  Houston Mission Con- 
t r o l  Center i n  t h e  same manner. 

n-L--- ~ ~ ? - - ; l  P - - - s  m.-t, ~ - 7 ~ ~ 4  - - A  r t . . & : - . -  n - p T r ~ m  P - ~ ~ < - +  
w L i a l i i a  A L ~ I Q I I ~ ,  UI aiiu A I A L  n ~ a ~ a i i u ,  aiiu nii WIE>UU A L ~ ~ X U  VL UL-IIALIII 

Spacecraf t  Command System 

The prime g x x m  s;~stirr. i? e f ; e c t i r , g  re raezvzus  i s  the 
D i g i t a l  Command System (XS) a t  key staticris t i r cughou t  t h e  
wor1dwld.e netwcpk.  Cmunarxi c o n t r c l  of t h e  missior! fron! launch 
through recovery i s  provided by  the F l i g h t  D i rec to r  a t  Houston. 

Grand Canary I s l and ;  Carnarvon, A u s t r a l i a ;  H a w a i i ,  and 
t h e  two sh ips ,  USNS Coas ta l  Sentry and USNS Rose Knot, are DCS 
equipped and manned by f l i g h t  c o n t r o l l e r s  who i n i t i a t e  a l l  
u p l i n k  data command t ransmissions.  

Following a s t r o n a u t  recovery, f u r t h e r  commands w i l l  be 
s e n t  the  Agena target vehic le .  Network Dig i t z l  Command System 
suppcrt w i l l  be continued threughout the Agena ta rge t  veh ic l e  
bat tery l i f e t i m e .  

The Texas, Cape Kennedy, Grand &hama, Grand %rk, Antigua, 
and Bermuda s i t e s  are n o t  manned by f l i g h t  c o n t r o l l e r s .  
Uplink data command t ransmiss ions  through these s i t e s  w i l l  be 
remoted in real  t i m e  from Hcuston Control  Center.  

I n  a d d i t i o n  t o  real-time commands and onboard c lock  up- 
date commands, the fol lowing d i g i t a l  i n s t r u c t i o n s  may be sent :  
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&. Gemini spzcecrai’t b .  Aqena ta:g:et vehic le  

1. P r e r e t r o  w i t h  maneuver I, Maneuver 
2. E r e r e t r o  without maneuver 2 .  Ephemeris 
3. O r b i t a l  navigat ion 3 .  Engine burn t i m e  
4. Maneuver 
5. Rendezvous 
6. Accelerometer e r re r  c c r r e c t i o n s  

Cape Kennedy; Grand &ha& I s l a n d ;  Tamanr ive ,  Nsfagasy 
Republic;  Kano, Nigeria;  Eermuda; Grand Turk I s l and ;  
P t .  Arguello,  Ca l i f . ;  Antigua Island; Ascension I s l and ;  
Canton Is land: ,  USNS Wheel!nyJ, and t n e  voice relay a i r -  
c r a f t .  

SpLcecraft Systems S u ? y j r - ~  

The Gemini s p a c e c r a f t  ccm~uzi~~ticrs s ; s - , ~ - z ~ ~  (an tennas ,  
2c.q  re- ceacons, v o i c e  cmirmnict iz icns ,  t5;e!xF;t:*j . ~ * ~ i ,  L . .  -.L ‘, 

<? “Lvery -1-  izght, a x  d ig i i t a l  ccrrxsnd, zL-e&-  Y -  --.: ,:c;::kirig 7 -  

o f  t h e  spacec ra f t ,  two-way v o i c e  Z Z Y Z W I ~  ?G::z*-,s c e w e e n  the  
ground and t h e  spaceerafz  2nd from as t rcnau t  t o  a s t r o n a u t ,  
ground command of the  spacec ra f t ,  TFI systems data t ransmis-  
s i o n ,  and pos t landing  and recovery data t ransmiss ion .  The 
sole l i n k  between the grouna and the s p a c e c r a f t  i s  by these 
systems. 

beacons, t e lemet ry  t r ansmi t t e r s ,  and d i g i t a l  comanu system) 
a l lows  radar t r ack ing  of t h e  vehic le  from Dotn the ground and 
t h e  Gemini spacec ra f t .  Ground stat5.cn and G e m i n i  s p a c e c r a f t  
c o m n d  to the Agena also a r e  2CC@.mP1lShod thrctlgr. >hlS System. 

The Agena t a r g e t  vehicle communications systems (antennas,  
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Agena Targe t  Vehicle On-Board 
Systems Support  by Network 
S ta t  ions 

Telemetry (Real Time) 
T e l e t r y  (Dwnp) 
L-Band Transponder 
S -Band. P a n s p o n d e r  
C-Band Transponder 
Command Receiver  

(Range S a f e t y )  
Command Receiver 

(Command Contro l )  

Gemini Spacecraf t  On-Board 
Systems Support by Network 
S t a t i o n s  

Reentry Module UHF (voice)  

Reentry Module HF (vo ice )  

Reentry Module Telemetry 

Reentry Module Telemet ry  Dump) 
Reentry Module Telemetry [ B c h p )  
Adapter Package L.-Band Raaar 

Reentry Module C-Band Transponder 
Adapter Package C-Band Trans- 

Adapter Package Acquis i t ion  

Adapter Package Dig i ta l  

Reentry Module UHF Recovery 

-It -Rev 

mit-RCv 

(Real T b e )  

(TelemetrJ Readouts 1 

ponder 

A i d  Beacon 

Command System 

Beacon 

Ground Comnn;tnica t i o n s  

w i l l  be used f o r  Gemini 12, Shore s t a t i o n s  for USNS Rose Knot 

des igna ted  s h i p  p o a f t i o n s  and predic ted  H F  r a d i o  propagat ion 
conditions. 

The NASA Communications Netwcrk (NASCOH) used f o r  Gezninl I1 

and USNS Coastal SeI2tl"g Ship SUppGFt are based Upon the mfsSIOA- 

Network Respons ib i l i t y  

Manned Spacec ra f t  Center ( M S C ) .  The d i r e c t i o n  and mission 
c o n t r o l  of  the Network Immediately preceding and during a 
mission s imula t ion  o r  an  a c t u a l  mission is r e s p o n s i b i l i t y  o f  
the MSC. 

Goddard Space Flight Center.  The XASA Office of W a k i n g  
and Data Acquis i t ion  has c e n t r a l i z e d  the r e s p o n s i b i l i t y  f o r  the  
planning,  implementation, and t e c h n i c a l  ope ra t ions  of Goddard 
Space F l i g h t  Center.  

Department o f  Supply, Australia. The Department of Supply, 
Commonwealth of A u s t r a l i a ,  is respons ib le  f o r  the  maintenance 
and ope ra t ion  of  the NASA s t a t i o n  a t  Carnarvon, A u s t r a l i a .  
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Department of Defense (DOD). P i e  DOD i s  responsible for 
the  maintenance and operational control of DOD assets and -~ - ~.~ 

f a c i l i t i e s  supporting Gemini. 
a t  the Eastern  T e s t  Range, Western Test Range, White Sands 
Range, the A i r  Proving Ground Center, and the t rack ing  and 
telemetry ships.  

These include network s t a t i o n s  
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A E R T  AND R3COVERY 

C r e w  Safe ty  

Every Gemini system a f f e c t i n g  crew safety has a backup 
f e a t u r e .  The Malfunction Detection System aboard the launch 
veh ic l e  warns the crew of a malfunction i n  time f o r  escape. 

There are three modes of escape: 

MODE I E jec t ion  seats and personal  parachutes ,  used 
a t  ground l e v e l  and dur ing  f irst  50 seconds 
of powered f l i g h t ,  o r  during descent  a f te r  
r e e n t r y .  

MCDE I1 Retrcrcckets salvo f i r e d  a f t e r  engine s n u t -  
down is z o m n d e d .  

MGDE IIi N o m 1  sepa ra t ion  from launch veh ic l e  us ing  
OAplS thrusters, then normal r e e n t r y  u s h g  
c ompu t e  r . 

Except f o r  Mode I, s p a c e c r a f t  separates from Gemini Launch 
Vehicle ,  t u r n s  blunt-end forward, then completes r e e n t r y  and 
landing with crew aboard. 

Su rv iva l  Package 

S u r v i v a l  gear, molmted on each ejection seat and a t tached  
t o  the a s t r o n a u t ' s  parachute harnesses  by nylon l i n e ,  weighs 
23 pounds. 

Each a s t r o n a u t  has: 

3.5 pounds of  d r ink ing  water; machete; one-man l i f e  raf t ,  
3 by 53 feet ,  w i t h  C02 b o t t l e  f o r  i n f l a t i o n ,  sea anchor,  
dye markers, nylon sun bonnet; s u r v i v a l  l i g h t  ( s t r o b e ) ,  
w i t h  flashlight, s i g n a l  mirror ,  compass, sewing k i t ,  14 
fee t  of nylon l i n e ,  co t ton  balls and striker,  halazone 
tablets, a wh i s t l e ,  and b a t t e r i e s  f o r  power; s u r v i v a l  
r a d i o ,  with homing beacon and voice t ransmiss ion  and 
r ecep t ion ;  sunglasses ;  desalter k i t ,  w i t h  b r i c k e t t e s  
enough t o  d e s a l t  e lgh t  p i n t s  of seawater; medical k i t ,  
conta in ing  s t imu lan t ,  pa in ,  motion s i ckness  and a n t i -  
b i o t i c  tablets and a s p i r i n ,  p l u s  i n j e c t o r s  f o r  pa in  and 
motion s i ckness .  

Planned and Contingency Landing Areas 

where recovery f o r c e s  are pre-posi t ioned t o  recover  s p a c e c r a f t  
and crew wi th in  a s h o r t  time, and contingency, r e q u i r i n g  s p e c i a l  
s e a r c h  and r e scue  techniques and a longer  recovery per iod .  

There are two types of landing areas f o r  Qemlni: planned, 
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Planned Sandinn Areas 

PRIFARY West Atlantic -&ere the  primary recovery 
a i r c r a f t  c a r r i e r  I s  pre-pos i t ioned .  

SECOhQABY East A t l a n t i c ,  West P a c i f i c  and Mid-Pacific 
a r e a s  where s h i p s  a r e  deployed. 

LAUNCH SITE Off-the-pad a b o r t  o r  abort during e a r l y  
phase of f l i g h t ,  i n c l u d e s  an zrea about 41 
miles  seaward from Cape Kennedy, 3 miles 
toward %rima R i t r e r  f ron  Sornplex 19. 

Contingency Landing Areas 

A l l  t he  a r e a s  beneath the s p a c e c r a f t ' s  ground t r a c k  except  
those des igna ted  Planned Landing Areas a r e  Contingency Landing 
Areas, r e q u i r i n g  a i r c ra f t  and pararescue support  f o r  recovery 
wi th in  18 hours from splashdown. 

Recovery f o r c e s  are p m v i a e d  by the  military s e r v i c e s  under 
t h e  o p e r a t i o n a l  c o n t r o l  o f  t he  Department o f  Defense Manager 
for Manned Space Flight Su'jpcrt Sperations. 
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Gemini  S m c e c r a f t  

The Gemini s p a c e c r a f t  i s  conica l ,  18 f e e t ,  5 i n c : . ~ ~  long, 
10 fee t  i n  diameter a t  i t s  base and 39 inches i n  diameter a t  
the top. Its two major s e c t i o n s  a r e  t h e  r e e n t r y  m=dule and 
the  a d a p t e r  s e c t i o n .  

Reentry Module 

The r e e n t r y  module is  11 f e e t  high and 7' f e e t  i n  dia!e+Yer 
a t  i t s  base. It has three main sec t ions :  
recovery (R&P,) ,  ( 2 )  r e e n t r y  c c ~ z r o l  (RCS), and ( 3 )  czbin. 

end of the  s p a c e c r a f t ,  containing drogue, p i l o t  and main pa ra -  
chutes  and radar. 

(17 rendezvcus and 

Rendezvous and reccvery s e c t i o n  i s  the forward ( sma l l )  

Reentry c o n t r o l  s e c t i o n  i s  between R&R and cabin s e c t i o n s  
and con ta ins  f u e l  ana oxidizer tanks,  valves ,  tubing and two 
r ings o f  eight a t t i t u d e  c o n t r o l  t h r u s t e r s  each f o r  c o n t r o l  
dur ing  r e e n t r y .  A parachute adapter  assembly i s  included f o r  
main parachute  a t tachment .  

Cabin s e c t i o n  between RCS and adap te r  s e c t i o n ,  houses the 
crew s e a t e d  s ide-by-s ide ,  t h e i r  imtruments  ana ronz ro l s .  
Above each seat  i s  the hatch.  Crew compartment i s  p r e s s u r i z d  

i s  corrugated and shingled t o  prcvide aerodynamic and h e a t  
p r o t e c t i c n .  Dish-shaped h e a t  s h i e l d  forms the large end of 
cabin  s e c t i o n .  

Adapter Sec t ion  i s  75 feet  high and 10 f e e t  i n  diameter  a t  
i t s  base,  conta in ing  r e t rog rade  and equipment s e c t i o n s .  

Retrograde s e c t i o n  conta lns  fou r  s o l i d  r e t r o g r a d e  rocke t s  

Zquipment s e c t i o n  c o n t a i n s  f u e l  c e i i s  f o r  e l e c t r i c a l  pi3we11, 

and p a r t  of  the raaiator  f o r  the cool ing  system. 

fuel f o r  t he  o r b i t  a t t l t u d e  a a  maneuvesl system ( O A M S ) ,  primary 
oxygen f o r  t he  environmental s c c t r o l  syszem ( E ~ s ) ,  cryogenic 
oxygen and hydrcgen for f u e l  c e l l  system. It a i sc  seyves as a 
r a d i a t o r  f o r  the coc l ing  systex, a l s o  eontaineci i n  m e  equipment 
s e c t i o n .  

The equipment s e c t i o n  is  J e t t i s o n e d  immediately before  
r e t r o r o c k e t s  are f i r e d  f o r  r een t ry .  The r e t rog rade  s e c t i o n  i s  
j e t t i s o n e d  a f t e r  r e t r o s  a r e  f i r e d .  
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E l e c t r i c  Power Systems 

Gemini 12 w i l l  c a r r y  t w o  Zke1 c e l l s  for the  primary power 
supply dur ing  launch and orbital f l i g h t .  The c e l l s  c o n s i s t  of 
t h r e e  s t a c k s  of 32 i n d i v i d u a l  c e l l s .  Cryogenic l i q u i d  oxygen 
and hydrogen r e a c t  t o  produce e l e c t r i c a l  energy. 

Four 45-amp-hour batteries w i l l  also be c a r r i e d  i n  the 
s p a c e c r a f t  t o  i n s u r e  a continuous power supply dur ing  r e e n t r y  
and landing.  They also w i l l  be used during prelaunch and launch, 
in conjunct ion wf th  the  h e 1  c e l l s .  

Three l5-mp-hour  squib  b a t t e r i e s  w i l l  be used i n  the 
r e e n t r y  see  t i o n  tor all sr,uib-ac tua t ed  pyrotechnic  s e p a r a t i o n s  
33rlrg t h e  miss:or,. 

Frope  1 lan t 

Usable: 957 pounds. Budgeted, 

Rendezvous Radar 

d i spe r s ions :  620 pounds . 

Purpose -- t o  measure range, range r a t e ,  and bearing angle  
t o  Agena so  crew can determine maneuvers necessary  for rendez- 
','OUS. 

Location -- small end ol" sn&z.ecrai"t on forward face o f  
r ~ r : \ I e z v u u s  and recovery s e c z i c n .  

Weight -- l e s s  than 70 pounds. 

Power Requirements -- l e s s  than 80 watts. 

Auxi l ia ry  Tape Memory ( Am) -- The a u x i l i a r y  t ape  memory is a 
15- t rack  magnetic t a p e  r eco rde r  which stores l2,5OO,OOO b i t s .  
Data p a r i t y ,  c locking ,  and computer process ing  b i t s  are recorded 
in t r i p l i c a t e .  The ATM provides  t r i p l e  redundant s t o r a g e  f o r  
spproximately 1,17O,OOO b i t s  f o r  external s t o r a g e  of computer 
programs. The ccnputer  has onboara p r o g r m  c a p a b i l i t y  for 
launch, mndezvous,  and r e e n t r y  and has 155,090 bits el' program 
s tc rage .  

The Am is c ?iem.etizaily-z?;le3 u n i ~  i.;hlck con-cains a 
mechanical t r a n s p o r t  assemDly rncuntec en v i b r a t i o n  i s o l a t o r s ,  
szd an e l e c t r o n i c  assembly ccntaining the  power supply, c o n t r o l  
l o g i c  , record  l o g i c ,  and pfayb;c;i l o g i c .  
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- _  Yne t a ~ ~ .  tr;ir,spcr't is z :~&r- .geiess  r e e l ,  p e r i p h e r a l  
dri ;re unit which conta ins  525 i e e z  or' one- inch  magnetic 
tape.  The magnetic tape  i s  dr l ; ien by the  endless ,  seamless 
3/4-inch wide mylar b e l t .  The per iphe ra l  d r i v e  b e l t  is in 
t u r n  d r iven  by two caps tans  coupled by mylar bel ts .  By n o t  
exposing the magnetic tape  t o  dr ive  s t r e e e e s ,  i t s  useful 
life is  extended. 

The unit  weighs 26 pounds, conta ins  700 cubic Inches, 
and uses  approximately :?I watts. 
Zngineering Labora tor ies ,  X i z 5 l e ~ o - m ~  Conn. , under contract 
t c   he In~ernetic-&l Business Mazhines, Z l e c t r o n i c s  Systems 
; h i s i c : : ,  Gwego, Key., I 'zr t ~ e  priii'? Gzmini Zcntractor ,  
1'*,7SC%r*?*i Aircr2:'Z Ccl.p. 

The A134 i s  b u i l t  by Raymond 

1, 7 -  

Gemini I a u n c h  V e h l s  le 

The Gemini Launch Venicle i s  a moaif iea  U . S .  A i r  Force 
T i t a n  I1 i n t e r c o n t i n e n t a l  ballistic m i s s i l e  c c n s i s t i n g  of two 
s t a g e s ,  i d e n t i c a l  to t h e  launch veh ic l e s  used i n  previous 
Gemini f l i g h t s .  

OXIDIZER 

FIRST STAGE SECOND STAGE 

63 feet  27 feet  

10 feet 10 f e e t  

Aerozine 50 -- halt-and-half blend of 
hydrazine mu Llnsymmetrical dimethyl- 
hydrazine (UDMH). 

Nitrogen t e t r o x i d e  (Fuel is hypergolic, 
ignites s ontaneously upon contact with 
ox i d  iz e r  . P 

Overall he igh t  of launch vehic le  and s p a c e c r a f t  i s  109 feet .  
Combined weight i s  about 340,000 pounds. 

MoGifications t o  Ti tan  If  :or use r ~ s  the  Gemini Launch 
Vehicle  include:  

1. Miilfunctions d e t e c t i o n  system adried t o  d e t e c t  a n d  
t r a n s m i t  boos te r  performance inl 'ormation t o  the  crew. 

2. Back-up f l i g h t  c o n t r o l  system added t o  provide a 
secondary system if primary system fails. 
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3 .  

4. 

5. 
6 .  

?. 

8.  

Radio guidance s u & s t i t u c e ~  for inertial guidsnce.  

Retro and v e r n i e r  rocke t s  deleted.  

New second stage equipment truss added. 

New second stage forward o x i d i z e r  s k i r t  assembly added. 

T r a j e c t o r y  t r a c k i n g  requirements s impl i f ied .  

E l e c t r i c a l  hydraul ic  and instrument  systems modified. 

Gemini Launch Vehicle  program management for NASA i s  under 
the d i r e c t i o n  o f  the Space Systems Divis ion ,  A i r  Fcrce Systems 
Cornand 

Agena Target  Vehicle 

Tfie Agena t a r g e t  veh ic l e  f o r  G e r n i r i i  12 i s  a modification 
of the U.S. A i r  Force Agena D upper s t a g e ,  similar t o  the  space 
v e h i c l e s  which helped p rope l  Ranger and Mariner s p a c e c r a f t  t o  
the Moon and p l a n e t s .  

It acts as a s e p a r a t e  stage of the Atlas/Agena launch 
v e h i c l e ,  p l ac ing  itself '  I n t o  o r b i t  with i t s  main propuls ion,  
and can be maneuverea eitner by ground c o n t r o l  o r  zne Gemini 
crew. 

Height ( L i f t o f f )  36.3 f e e t  Inc luding  shroud 

Length ( o r b i t )  26 feet  

D i a m e t e r  5 feet 

Weight 7,000 pounds I n  o r b i t ,  fueled 

m s  t 

Fuel 

Oxid izer  

Combust ion  

16,000 pounds 
400 pounds 

32 pounds 

P r l n a  ry propuls ion  
Secondary Engines, 

Secondary Engines, 
Un i t  I1 

Uni t  I 

UD" (Unsymmetrical D a e t h y l  Hydrazine) 

IRFNA ( Inh ib i t ed  Red Fuming N i t r i c  Acid) 
i n  prinary propuls ion  system; M5N (X-ed 
Oxides of Nitrogen)  i n  secondary prcpul-  
sion system. 

IRFNA and UDMR are hypergol ic ,  i g n i t e  on 
con tac t .  
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. 

F r W q  and secondary prcpu'lsicn systerns are Pestartable. 
Main engine places Agena b t c !  orbit and is useZ f ~ r  large o r b i t  
changes. Secondary system, two 200-pou.nd-tkrrmstY zft-f'fring 
engines ,  a r e  for small velocity changes. Two 16-psund-thrusty 
aft-firing t h r u s t e r s  are f o r  u l l age  o r i e n t a t i o n  and v e r n i e r  
adjustments. A t t i t u d e  c o n t r o l  (roll, pitch, yaw) i s  accomplished 
by six n i t r o g e n  jets mounted on Agena aft end. 

Agena program management for NASA i s  under the d i r e c t i o n  
of the Space Systems Divlsion, A i r  Force Systems Command, 

Atlas Launch Vehicle 

The Atlas Standard -Launch Vehicle i s  a refinement of the  
modified E. S. Afr Force Atlas intercontinental S a l l i s t i c  

Mercury astronauts i n t o  orbit. 
missiie, similar to the Iatulch v e h i c l e  which placed T m j e c t  

A t l a s  is a f4-st-e Standard Launch Vehfcle, igniting a l l  
t h r e e  mafn engines on the pad, then dlcopping o f f  the two out- 
board b o o s t e r  engines  a t  staging, allowing the  single sustainer 
engine t o  cont inue t h r u s t i n g  a t  altitude, aidedw two small 
v e r n i e r  englnes. 

D i m e  ter  

Weight 

Thrust 

Pue 1 

Oxidizer  

16 f e e t  Lower Booster 
Section 

10 feet  Tank Sect ions  

5 f e e t ,  lo  Lnches Tapered Upper End 

260,000 pounds 

390,000 pounds 
330, CJOO 

47,000 pounds 

Balance 

Ful ly  f'ueled, minus 
Agena payload 

Total  at l i f t o f f '  
Two booster (outer) 
engines 

One Sustainer 
( cen te r )  engtne 

Two small vernier 
engines f o r  tra- 
j e c t o m  znd f i n a l  
velocity c o n t r o l  

RP-1, a hydrocarbon resembling kerosene 

L i q u i d  oxygen at -297 degrees  E'. 
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Combustion Unlike T i t a n !  s hypergol ic ,  spontaneous 
i g n i t i o n ,  A t l a s  combustion i s  achieved 
by fo rc ing  p r o p e l l a n t s  t o  chambers under 
pressure ,  burning them i n  gas g e n e r a t o r s  
which d r i v e  p r o p e l l a n t  pump t u r b i n e s .  

Modi f ica t ions  t o  the A t l a s  Standard Launch Vehicle  for the 
Gemini 12 mission include: 

1. 

2. 

S p e c i a l  a u t o p i l o t  system f o r  rendezvous mission. 

Improved p r o p e l l a n t  u t i l i z a t i o n  system t o  assure 

Increased  t h i c h e s s  of' A t l a s  s t r u c t u r e  for suppor t  of 

simultaneous d e p l e t i o n  of both f u e l  and oxidizers. 

Agena upper stage. 
3 .  

4. S impl i f ied  pneumatic system. 

5 .  Retrorocket5 moved from e x t e r i o r  equipment pod8 t o  upper 
i n t e r s t a g e  adapter sec t ion .  

6, Uprated #A-5 propuls ion  system (used on later Mercury 
fiignts. j 

7. Modular telemetry k i t  tailored f a r  each mission. 

Atlas Standard Launch Vehicle program management f o r  NASA 
i s  under  the d i r e c t i m  o f  the Space Systems Division, A i r  Force 
Sgsr;elos Cornand. 
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EDJCATION: Bachelor of Science degree from the 'Jnited S t a t e s  

I\U!XTAL S T A T X :  ?%??:e5 z c  ~ 2 2  r '=rrrer I4ar i lyn Ger1a.cn cf 

Naval Acadezy .  

. .  Xi i - . ~ s ~  K C  e , r'.: s 8 : 7s 3 . 

Lovell has logged 3,300 hours f l y i n g  time, in -  
c luding  more than 2,200 hours i n  j e t s .  

CUBRENT ASSIGNMENT: L o v e l l  w2.s s e l e c t e d  as an a s t r o n a u t  by NASA 
i n  September 1962. 

t o r i n g  des ign  and devel2pzent af reccvery and crew l i f e  support  
systems. L o v e i l  was p i L a t  o f  :he his5ory-making Gemini 7 mission, 
which was launched >~e;r .Se~.  L ,  ~ 3 3 2 ,  and splashed down a f t e r  330 
hours and 35 n;ir.utes, eszaLl i sn lng  2 n'-zx;Ser ~f space " f i r s t s" :  
longest manned space ? ; i g h : ;  f2rs.t Fezdezvous of two manned maneu- 
verable  spacec ra f t  a s  Geninl 7 was l o i n e d  i n  o r b i t  by Gemini 6; 
longes t  multi-manned space fllght, and numerous t e c h n i c a l  and med- 
i c a l  experiments.  Love11 previously was backup p i l o t  f o r  the 
second manned Gemini space mission, and backup command p i l o t  f o r  
Gemini 9.  

In addi5ion t o  p a r t i c i p a t i n g  i n  the  a s t ronau t  
C * * - 1 - 4  b L a r l i A f i g  p ~ ~ g ~ i i i i i ,  he 22s ~ z ~ ~ G - E Z  s p e c i a l  & G T , ~ E S ,  i n c l ~ d i i i g  moni- 
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NAVE: Zdwin E. Aldr in ,  3r. 

EDUCATION: Bachelor of Science degree from the U . S .  K i i i t a r j r  
Academy, 1951; and S c . D .  degree in astronautics from 
Massachusetts Institute of Technology, 1963. 

MARITAL STATUS: Married to the former Joan A.  Archer of li'ohokus, 

CHILD2EN: James M., September 2, 1955; Janice R., August 16, 

New Jersey. 

1957; hdrew J., June 17, 1958. 

PROFESSIONAL SOCIETIES: Member, American Institute of Aeronautics 
and Astronautics; Sigma Gamma Tau, aero- 
nautical engineering society; and Sigma 
Xi, national science research society. 

He flew 66 combat missions in F-86 a i r c r a f t  ir! Korea 
with the 51s: Fighter InzercepLor k ing .  A l d r i n  was 
credited with zwo IvlIG-15ts dest-oyed and. damged. 

iie served  a tour as aerla: giirinzry inszruzzor  az 
Nellis AFB, Nev. ; then attended the q ~ ~ t i k r ? ) ~  M- 
ficers' School, Air University, Maxwell AFB, Ala. 

Following a tour as administrative assistant to the 
Dean of Faculty, U.S. Air Force Academy, Aldrin flew 
F-100's as a flight commander with the 36th Tactical 
Fighter W i n g  at Bitburg, Germany. 

After completing his work at MIT, where h i s  doctoral 
thes i s  concerned guidance f o r  manned orbital rendez- 
vous, he was assigned to the Gemini Target Office of 
the Air Force Space Systems Division, Los Angeles, 

While there, he was member of t he  spec ia l  s tudy  
group which made recommendations concerning Air 
Force participation in the NASA Gemini Program. He 
was later transferred to the USAF Field Office at 
the Manned Spacecraft Center, which is responsible 
for integrating DOD experiments into the NASA Gemini 
flights. 

-more- 
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Aldrin has logged 2,850 hours fly,ng time,iinclud 
2,450 hours in J e t s .  

CURRENT A ~ S ~ ~ ~ , ~ :  Aldr in  was one of the t h i r d  group of a s t r o -  
n a u t s  named by NASA i n  October 1963. 
i n  the  a s t r o n a u t  t r a i n i n g  program, h i s  s p e c i f i c  area of respons i -  
b i l i t y  is  mission f l ight p lanning  f o r  Gemini and Apollo f l i g h t s .  
He  has played  a key role i n  t h e  formulat ion of mission p r o f i l e s  
f o r  the e a r l y  Gemini rendezvous f l i g h t s .  He  was t h e  des igna ted  
backup p i l o t  f o r  t h e  Gemini 9 mission. 

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  

NAME: L. Gordon Cooper, Jr. 

BIRTIIPLACE A N 3  DATE: Shawnee, Okla., Marcn 6, 192'7. 

EDUCATION: Bachelor of Science degree i n  a e r o n a u t i c a l  engineer ing,  
A i r  Force I n s t i t u t e  of Technology. 

MARITAL STATUS: Married t o  t h e  former  Trudy Olson of S e a t t l e .  

CHILDREN: Camla, November 16, 1948; J a n i t a ,  March 15, 1950. 

-_ SPECTAT, - AWARDS t NASA D i p t i n ~ i u i s h e d  S ~ y v f  re Medal and USAF Astro- 
naut  Wings; NASA E x c e p t i m a l  Se rv ice  Medal and 
U S A F  Command Astronaut Wings; F i r e f l y  Club Av&rd. 

EXPERIENCE: Cooper, a colonel, U.S. Air Force, rece ived  an Army 
coinr;,issior: a f t e r  zom2;ietfng t h r e z  yea r s  of school ing  
a t  zhe Z z i v e r s i t y  of - e w a i i .  Iie was t r a n s f e r r e d  t o  
cthe A i r  Force and went oz extended a c z i v e  duty i n  
1949 and was g i v e n  f l i g h t  t r a i n i n g .  

Cooper was ass igned  t o  t h e  86th F i g h t e r  Bomber Group 
i n  Municn, Germany, where he f l e w  F-841~ and F-86's 
f o r  f o u r  yea r s .  While i n  Munich, he a t t ended  the 
European Extension of the Unive r s i ty  of Maryland. 

Returning t o  the  United S t a t e s ,  he s t u d i e d  f o r  two 
y e a r s  a t  t he  A i r  Force I n s t i t u t e  of Technology. 

Af t e r  graduat ion  from AFIT, Cooper a t t ended  t h e  
A i r  Force Experimental F l i g h t  T e s t  School, Edwards 
AFE, C a l i f .  He was graduated from t h i s  school i n  
A p r i l .  1957, and was assigned t3 t h e  Performance 
Engineering Eranch of t h e  F l i g h t  T e s t  Division. H e  
f lew experimental  f i g h t e r  a i r c r a f t  as a t e s t  p i l o t .  

- *  

Cooper has logged more than  3,000 hours f l y i n g  time, 
i nc lud ing  more than  2,000 hours i n  j e t s .  

-more- 



CURRENT ASSIGMVIEbT: Cooper was one of t he  se'ren P r o j e c t  Mercury 
a s t r o n a u t s  named by NASA i n  Apr i l  1959. 
p i l o t e d  "Fai th  7" spacec ra f t  on a 22-orbl t  mission which completed 
the ope ra t iona l  phase of Pro jec t  Mercury. H e  a t t a i n e d  a maxlmum 
a l t i t u d e  of 166 miles, a speed of 17,546 miles pe r  hour, and t r a v -  
eled 5G,167 miles i n  a f l i gh t  of 34 hours, 20 minutes. 

A s  command p i l o t  of the  eight-day Gemini 5 mission, he was t h e  
f i r s t  man t o  make a second o r b i t a l  f l i g h t ,  and broke the Russian 
lead i n  man-hours i n  space by  accumulating a t o t a l  of 225 hours 
and 15 minutes. 
terminated on August 29, 1965, e s t a b l i s h e d  a r e c o r d  rjf 190 hours,  
55 mlni l tes  i n  120 revolut ions,  and covered a t o z a l  of 3,338,200 
miles. I 

On May 15-16, 1963, he 
I 

1 
Gemini 5 f l i g h t  which began on Adgust 2 1  and 

I 

NAME: Eugene A. Cernan 

BIRTHPLACE AND DATE: Chicago, March 14, 1934. 

EDUCATION: Bachelor of Science degree i n  e l e c t r i c a l  engineer ing 
from Purdue University;  Master of Science degree i n  
ae ronau t i ca l  engineering f ron  United States Navy Post-  
gradaate  School .  

MARITAL STATUS: Married co  :he former Mrbara J. Atchley of 
l iouston. 

CZLDREN: Teresa %WE, X ~ ' , a ~ c h  k, 1963. 

SPECIAL AKARDS : 

PROFESSIONAL ORGANIZATIONS:  Member of Tau Beta P i ,  n a t i o n a l  

NASA Exceptional Ser-dice Medal and Navy Astronaut 
Wings. 

engineer ing s o c i e t y ;  Sigma X i ,  na- 
t i o n a l  sc ience  research  soc ie ty ;  
and P h i  Gamma Delta. 

EXPERIENCE: Cernan, a commander, U.S .  Navy, received h i s  com- 
m i s s i o n  tn rough  the Navy ROTC program a t  Purdile, 
and en te red  f l i g h t  t r a i n i n g  upon gr%.d;latlofi. 

P r i o r  t o  attending t h e  Kat-al Fsszgradxate 7 - 1 -  Sc:?s=l 
he was a s s i g n e d  t o  Attack Se-~adr3xs  -LC; zr?d 113 a t  
t h e  Naval A i r  Station, Mimmar, %:if. 

H e  has logged more than 1,WO hours flying +,irne, 
more than 1,700 in j e t s .  
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Cb-mfyT A S S I G I P I E ~ T :  Zernan was Lamed i n  fuhe s h i r d  group of 
a s t r o n a u t s  s e l e c t e d  by KASA i n  October 1963. He was p i l o t  of  
t h e  Gemini 9 m i s s i o n ,  which began on June 3, 1966, and remained 
i n  o r b i t  f o r  aimost t h r e e  days.  He spent  one hour and f o r t y -  
seven minutes i n  e x t r a  vehicu lar  a c t i v i t y  on that  f l i g h t .  Ren- 
dezvous was achieved w i t h  t h e  Augmented Target Docking Adapter 
by t h r e e  d i f f e r e n t  techniques.  

Gemini 1, Apr. 8, I964 
?ri,anneZ ol-b-,ltsl f l i g h t $  .csLr,g firs; mY,-$s~--L< v - r d , u i ~ ~  s p c e : r a f t ,  

t o  t e s t  Gemini l ax icn  -:erd:le perforrr.anze and a b l i i t y  of launch 
veh ic l e  and spacec ra f t  t o  withstand launch environment. Space- 
c r a f t  and second s t age  iaxnch  ' J en iz l e  o r b l t e 6  for about foilr 
days. No recovery attempted. 

Gemini 2, Jan.  19, 1955 

Unmanned b a l l i s t i c  f l i gh t  t o  q u a l i f y  spacec ra f t  r e e n t r y  
h e a t  p r o t e c t i o n  and spacec ra f t  systems. Delayed t h r e e  times by 

launch at tempt  terminated a f z e r  malfunction d e t e c t i o n  system 
s h u t  engines down beca-J.ce of hydraul ic  component, f a i l u r e .  Space- 
c r a f t  recovered a f t e r  ballistic reer i tq-  over A t l an t i c  Ocean. 

'iicB4.2.er, 4 m - 1 - 9 2 - l n -  L - 7 - m  4 ----- Pl n r  *-4 ne,, 
A i L L L u u A i A b  L i u A  A A L a r r c ; o  u l c w  a:Au a. % C € I Z ~ ; ~ F  

First manned flight, wltn Aszronaxts Virgil I. Grissom and 
John W. Young a s  crew. Orbited Br:h t h r e e  times In f o u r  hours, 
53 minutes.  Landed about 50 miles s h o r t  of planned landing a r e a  
i n  A t l a n t i c  because spacec ra f t  d i d  not provide expected 1 i f t . d u r -  
i n g  r e e n t r y .  F i r s t  manned spacec ra f t  t o  maneuver out of plane,  
a l t e r  i t s  own o r b i t .  Grissom, who made s u b o r b i t a l  Mercury f l i g h t ,  
i s  t h e  f irst  man t o  f l y  i n t o  space twice.  

Gemini 4, June 3-7, 1965 

Second manned Gerr.ini fligh2 complete:! 52 r e v o l u t i o n s  and 
landed i n  primary At l an t i c  recovery a r e a  a f t e r  97 hours, 56 
minutes of f l i g h t .  Aszronaut James A .  M c D i v i t t  was command 
p i l o t .  Astronaut Edward 2. h'hite I1 was 'o i lo t ,  accomplished 23 
minutes of' ex t r aveh icu la r  
maneuvering u n i t  f o r  t h e  f i r s t  t i m e  in space.  Near-rendezvous 
at tempt  w i t h  GLV second s t age  was terminated a f t e r  reaching 
a l l o t t e d  f u e l  l i m i t a t i o n .  Malfunction i n  i n e r t i a l  guidance sys-  
t e m  requi red  crew t o  perform z e r o - l i f t  r een t ry .  

a c t i v i t y  (EVA), ilsing a hand-held 
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Aszroza-uts L. Gordon CocJper and Charles ( P e t e )  Conrad, Jr., 
c i r c l e d  t h e  &rth 120 tirnes in sever,  days, 22 h e a r s  and 55 min- 
u t e s .  Cooper was f i r s t  t o  xake two o r b i t a l  s p a c e  f l i g h t s .  F a i i -  
u r e  o f  oxyger, h e a t i n g  system i n  f u e l  c e l l  s u p p l y  sys tem t h r e a t -  
ened K i s s i o n  d u r i n g  f irst  day of f l i g h t ,  b u t  c a r e f u l  u s e  of e l e c -  
t r i c a l  power, and e x c e l l e n t  o p e r a t i o n a l  management of f u e l  cells 

primary A t l a n t i c  r e c o v e r y  vessel because  of e r roneous  b a s e - l i n e  
i n f o r x a t i o n  prog;ranned i n % o  onboard computer, al';hough computer 
i t s e l f  perfor.-eci, 3s pianned.  Plaz 20 rendezvo-Js wi th  a trans- 
p c n d e r - b e a r i n g  222  -,a?-ieci alof: k y  Gemini 5 was c a n c e l l e d  Se- 
:%ius- ;i' 23rckcU;~- '$::z. -ell -,xyger, sxppl-;. 

i crew an2 gpoxnd personnel, i j e r n i t t z d  crew to complete  
A +--I - - p - i z  _. successPu1;y.  S p a c e c r a f t  l anded  abou t  100 miles  from 

J 2 i d s  c ~ i r ? l " = n t  x a ~ i d  r e c c ~ d  'or ;orig-duration m a n n e d  space  
flign: as Cxmsnd F i l o t  F'rark Yorrnan aRd P i l o t  James L o v e i l  com- 
~ l e t e d  '20.5 re-[ci%-itlxs of t h e  Earth i n  13 days, 18 hours ,  ar,d 35 
rrdi-lutes. On the 12L-1 day of  t h e i r  f l i g h t ,  the Gemini 7 s e r v e d  
as target  for t he  Gemini 5 s p a c e c r a f t  on the f irst  s u c c e s s f u l  
rendez-Cous i n  space. I n  p r o v i n g  nark's a b i l i t y  to o p e r a t e  i n  

- 3 ~ 2 e Z  u u -  ~12: az a. .Sit , lo?is :isc of '20 expe r imen t s  i n c l u d i n g  211 
x e d i c a l  expe;.L?en:s i z  t h e  Gemin: program, a tes t  of l a se r  com- 
ncnlc; t i '3ns  from spaze, and i l s d a l  a c u i t y .  The GerninS 7 e x -  

- ;. +?. +.,n . . - - l - "  +LO -,-,-,7., -9 p n m 2 m +  b p Z i C e  :Si- 5 cf k U  U W W  W c L n a ,  U A l L  b A  L S .  d- " L . . A & L l . L  7 

- - -  , r = L l ~ n ~ e d  zontizzsYis d i f ' f i c Q > r y  x i z h  t h e  delsa p l i g h t  on t h e  
a. - -e:: system. :-ic-.ex.-e-, t h e  sys tem perf3T?;lled Tar t h e  e n x i r e  
. T i  . _.,i ~ The z ~ l y  s'ner g ~ r o ~ ~ l e x .  ezzsi-irte-ed -&as ::?e terzpnrary 
rnalf t inct ion of i? yaw t h r u s t e r  en T;he s p a c e c r a f t .  Gemini 7 land- 
ed i n  t h e  A t l a n t i c  33 3 e c .  l3, naking a c o n t r o l l e d  r e e n t r y  which 
crcugh: i t  w i t h i n  10 miles of the r e c o v e r y  c a r r i e r .  

G e m i n i  6, Dec. 15-16, 1965 

The f i r s t  s p a c e c r a f t  t o  rendezvous w i t h  a n o t h e r  s p a c e c r a f t  
i n  orbit. Command Pilot Walter S c h i r r a  and P i l o t  Thomas S t a f f o r d  
flew t h e i r  s p a c e c r a f t  from a 100-by-167 m i l e  o r b i t  i n t o  a 185- 
m i l e  s i r ca l a r  orbit, rendezvous ing  w i t h  Gemini 7 o v e r  t h e  P a c i f i c  
w z c ' d ~ i  ;it 5 ~ ~ U P S ,  ti-7 m i n i i t e s  a f t e r  l i f t ~ f f .  It de~cnstrated one 
3: t h e  rnaJor o b j e c t i v e s  of the program, and also paved the way 
f's? Apollo Lunar O r b i t  Eendezvous in t h e  accomplishment of t h e  
First r a n n e d  l a n d i n g  on ?Ae Moon. 

on t h e  t h i r d  a t t e m p t .  On the  f i rs t  try, Oct .  25, t h e  Agcna 
t a r g e t  v e h i c l e  was destroyed. by a h a r d  s tar t  of i t s  p r imary  p ro -  
p u l s i o n  system. On Dec. 12, t h e  Gemini Launch Vehic l e  f a i l e d  
t o  a c h i e v e  l i f t o f f  when i! boos te r  t a i l  p l u g  dropped o u t  
p r e m a t u r e l y .  

n.  

Gemini 5 was lxdnched. cn i t s  h i s t o r i c  rer ,dezvoJs  m i s s i o n  
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Astronaut Neil  Amstrong, command piio?;,  and a v i d  Sco t t ,  
p i l o t ,  completed the  first rendezvous and docking wi th  an Agena 
spacec ra f t  launched i n t o  o r b i t  approximately 100 m i n u t e s  ear l ier .  
The planned three-day flight was terminated near t h e  end of the  
s i x t h  r evo lu t ion  a f te 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 
s p a c e c r a f t  caused continuous f i r i n g  of a r o l l  t h r u s t e r .  The crew 
undocked from t h e  Agena and a c t i v a t e d  t h e  r een t ry  r e a c t i o n  cont ro l  
system t o  rega in  cont ro l  of  the  spacecraf t .  The crew made a guid- 
ed r e e n t r y  and landed i n  the P a c i f i c  Ocean 500 m i l e s  east of t he  
i s l a n d  of Okinawa and only approximately f i v e  miles from t h e  aim- 
ing  po in t .  A recovery a i r c r a f t  was on t h e  scene before  splash-  
down t o  parachute a recovery t e r n  t o  the spacec ra f t .  The crew 
and spacec ra f t  were picked ilp by a Navy des t royer  approximately 
Lhree hozrs a f t e r  splashdo-m. 

Gemini 9, June 3-6, 19% 

Three sepa ra t e  rendezvous with the  Augmented Target Docking 
Adapter and a 2-hour 8 -minute ex t ravehicu lar  a c t i v i t y  were the  
primary accomplishments of t h e  seventh manned Gemini f l i g h t .  Col. 
Thomas P. S t a f fo rd ,  a ve te ran  of the f i r s t  U.S.  rendezvous mis- 
sion i n  Gemini 6, was command p i l o t  f o r  t h e  3-day f l i g h t .  Eugene 
Cernan was pilot and performed the EVA. The f l i g h t ,  o r i g i n a l l y  

boos t e r  which was launching the Agena t a r g e t  vehic le  developed 
an e l e c z r i c a l  sh r J r t  c i r c u i t  which caused i t s  engines t o  gimbal 
hard over and abort the  flight. The A T 3 A  was s x b s t i t u t e d  f o r  
t h e  Agena and was launched on June 1. Gemini 9 d i d  not  launch 
when a malf7motion i z  iAe Data Transmitt ing System, sending da ta  
TO Z ~ P  spazecraft ,-aased ar, suzomat i r .  hold az; T-3 mirntes .  Gemini 
9 was latlnched twz days l a t e r ,  and although the snroud had f a i l e d  
to sepa ra t e  from the ATDA which preverited any docking exerc ises ,  
an i n i t i a l  t h i r d  o r b i t  rendezvous was achieved, followed by an  
equiper iod rendezvous, and a lunar  a b o r t  or rendezvous from above 
on the  following day. The EVA was postponed t o  t h e  following day 
when Cernan spent  more than one o r b i t  ou ts ide  the spacecraf t .  
Visor fogging i n  h i s  helmet forced terminat ion of t h e  EVA before  
t h e  Astronaut Maneuvering Unit experiment could be performed. 
G e m i n i  9 landed approximately 300 yards from the  planned impact 
po in t  i n  t h e  West A t l an t i c  af ter  44 revolu t ions  of the Ea r th .  

scheduled 101. iiay 17, v w ~ ; 5  postpo;& C1.n  u n v  *'-nlrc- w G G n u   he^ t h e  P.tla~ 

Gemfni 10, J u i y  18-21, 1966 

Rende z v o - ~ s  and docking , two ex t r aveh icu la r  a c t i v i t i e s  , 
docked maneuvers, a d u a l  rendezvous, and a new a l t i t u d e  record 
were t he  prime acconpiisbments of Gemini IO, t h e  e igh th  manned 
Gemini f l i g h t .  Astronauts John is Young and Michael Col l ins  
maneuvered the  docked Gemini-Agena 10 t o  475 m i l e s  a l t i t u d e  i n  
t h e  course of  achieving a dual  rendezvous w i t h  Agena 8. Col l ins  
conducted a standup EVA and an umbil ical  EVA. 
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During the m::sil2c&i E-VIA, C o l l i n s  used 7 % ~  ?and 3e;Q Ma- 
neuvering Unit  ( X i i d )  t o  maneuver t o  ~ e n a  ?$ reLrieve t ne  
attached mer,er>oid experiment package. I n  t n e  36 ficurs 47 min- 
u t e s  while Gemini was docked with Agena 10, six Kaneuvers of  
the  docked conf igura t ion  using the Agena 10 propuls ion  system 
were s u c c e s s f u l l y  completed. Gemini 10 splashed down in the 
AtlantLLc after compieting 43 r evo lu t ions  a t  70. h a w s  47 minutes 
a f t e r  l i f t o f f .  ';anding was within three mi les  of the planned 
landing po in t .  

Gemini 11, Sept.  22-15, 1966 

Ast-ronzxts  'X:ar;es C'onrad m d  R5cha-z G : ~ c i : : . ~  zs i rg  o n l y  
anbzasC S I ; S ~ ~ E ; ,  s:ee?eCi C e z i 2 ? 3  f L.3 2 j:.zc": E- - r"c- -, _&YSt --* 
o r b i t  =.endez--ls-Js an6 2 ! s z k i ? ~  wii;:? t h e  zc?2:-: r.; Ageria. A i z e r  
fou r  dockings with Agena, two EVA exerz isea  to ta2 l i r -g  167 min- 
u t e s ,  and a r e c u r d  altitude flight :u 332 n i l e 5  above .Earth, 
the Etstronauts  undocked and slow;y spxn thc ceskered Gemini- 
Agena vehicles i n  a station keep ips  exper.2ne.c t o  save  maneu- 
ver ing  f u e l .  The u r i b i l i c a l  EVA was sen?ina.ted e a r l y  due to 
moisture  i n  Astronaut Gordon's eye, The a s t r o n a u t s  wound up 
the Gemini li mission with ar, Apolla-type rendezvous and t h e  
f i rs t ,  c losed  loop, automatic reentry, splashing dawn 2.5  to 
3 miles from the  primary recovery shlp.  Mlsslcn dura-ciori ~ 5 s  
71 hours Did 17 rninJtfts or 44 revolu t2c- i s .  

-_  

-m i? r e - 
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D r .  George E. Mueller 

John Edwards 

W l l l i a m  C. Schneider 

i>r. Robert 3.  Gi l ru th  

Charles W. Mathews 

Christopher C. Kraf t  

D r .  Kurt H. Debus 

G .  Merritt Preston 

Lt. Gen. Leighton I. Davis 

Maj. Gen. V. G. Huston 

Col. Rober t  R. Hull 

Associate Aclminls t re tor  f~,- 
Manned Space F l igh t ,  NASA 
Zeadquarters;  Acting D i r ? c t o r ,  
Gemini Program 

Deputy Director ,  Gemini Programs, 
O f f i c e  of Manned Space F l igh t ,  
NASA Hsadquarters 

Gemini 12 Mission X r e c t o r ,  
?JepiJty Director ,  Mission @era- 
; ions,  E f i c e  of K a m e 3  Space 
iXight ,  ZkSk Hea5q2ar te rs  

D i r e c % r ,  NASA Manned Spacecraf t  
Center, Houston 

Gemini Program Manager, Manned 
Spacecraf t  Center, Houston 

Ass is tan t  Di rec tor  f o r  F l i g h t  
Q w r a t i o n s 3  Manned Spacecraf t  
Center, Houston 

Director ,  John  F. Kennedy Space 
Center, Fia. 

Iieputy Piissicn Zrlr+ector f2r 
Launch Operas iom,  JOI?:: 5 .  

Kennedy Space Center, F la .  
T .  - 

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

U s A F ,  Deputy DOD Manager of 
Manned Space F l i g h t  Support 
Operations; Commander of A i r  
Force Eastern Test  Range 

USAF, Di rec tor ,  Gemini Launch 
Vehizles MreetoraLe,  Space 
Systems Division, A i r  Force 
Sys terns Command 
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C O l .  Alfred J ,  Gardner 

Col. O t t o  C. Ledford 

Col. John G. Albert  

Lt. Col. L. E. Allen, Jr. 

R. Adm. William C, Abhau 

R. Adm. T. W. Jackson 

R.  Adm. Henry S. Persons 

USAF', Director ,  Gemini Target 
Vehicle M r e c t o r a t e  and Ageria 
M r e c t o r a t e  Space S y s t e m  2- 
v i s ion ,  A i r  Force Systems Corrmand 

USAF, Commander 6555th Aerospace 
T e s t  Wing, Space Systems M v i s i o n  
a t  A i r  Force Eastern T e s t  Range 

USAF, Chief, Gemini Launch 
Division, 6555th Aerospace T e s t  
Wing, Space Systems Division a t  
A i r  Force Eastern T e s t  Rmge 

USAF, Chief, Atlas Mvision, 
6555th Aerospace Test W i n g ,  
Space Systems Mvision a t  A i r  
Force Eastern T e s t  Range 

USN, Commander Task Force 140 
Primary Recovery Area 

USN, Commander Task Group 1a.3 

USN, Commander Task Force 130 
P a c i f i c  Recsvery area 
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SPACECRAFT CONTRACTORS 

McDonnell A i r c r a f t  Corp., St .  Louis, Mo., i s  prime con- 
t r a c t o r  f o r  t h e  Gemini spacecraf t .  Other inc lude :  

AIResearch Xanufacturing Co. Environmental Control System 
Los Angeles 

IBPI Federal  Systems Division Onboard Computer 
E lec t ron ic  Systems Center 
Owego, N.Y. 

General E l e c t - i c  Co. 
West Ityrs., Mass. 

The Eagle P i t c h e r  Co. 
Jopl in ,  Mo. 

Northrop Corp. 
Newoury Park, Cal. 

Puel Cel l s  

B a t  t e r le  s 

Parachutes 

Rocke tdyne Division, O M S ,  RCS 
North American Aviation, Inc.  
Canoga Park, Cal. 

Thiokol Chemical Corp. 
Elktor,,  Nd. 

Westinghouse E l e c t r i c  Corp. 
Baltimore, Md, 

Honeywell, Inc. 
Minneapolis, Mlnn. 
S t .  Pe te rsburg ,  Fla. 

At las  con t rac to r s  inc lude  : 

General Dynaml cs , Convair 
D iv i s ion  
San Diego, Cal. 

Roc ke tdyne Divi s i cn 
North American Aviation, Inc .  
Canoga Park, Cal. 

Retrorocket System 

EJection Seats 

Rendezvous Radar System 

At t i tude  Control E lec t ron ic s  

I n e r t i a l  Guidance Platform 

Air.frm1e and Systems Integrsti9n 

Propulsian Systems 

General E l e c t r i c  Co. 
Syracuse, N.  Y. 

Guidance 

-more- 
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BL1rrOiighs cor;, 
Paoli, Pa. 

Titan I1 contractors include: 

Martin Co. 
Baltimore, Md. 

Aero j e t  -General Corp . 
Sacremento, C a l .  

General Electric Co. 
Syrsczse,  lick', 

Aerospace Corp. 
El Segundo, C a l .  

Agena D contractors include: 

Lockheed Missiles and Space Co. 
u C ~ ~ - - v ~ y ~ ~ p  u . &A *J czl 

U. S .  A r m y  Laboratories 
Natick, Mass. 

Whirlpool Corp. 
St. Joseph, Mich. 

S w i f t  and Co., Chicago 
Pi l l sb i i ry  C o .  Minneapolis 

Ground Guidance CarnFuter 

AiTframe and Systems Integration 

Propulsion System 

Radio Command Guidance 

Grour?d Guidance Zomputer 

Systems Engineering and 
Technical Dire et ion 

Airframe and Systems Integration 

Propulsion Systems 

Target Docking Adapter 

Food Formulation Concept 

Suit contractor: 
m-  ne David 3. Clark Co. 
Worcester, Mass. 

-more- 
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hunch 
Insertion 
AUge Plat" I o m  

Cut-of-@ane Translation 

CSE Translation 

Prep. fer Xgel ia  PPS Bum 

- - 
18 - Standup EVA Preps. 

(door closed 

&pressurize - O p e n H a t c h  - - Standup EVA 
2 1  - S-13 &perbent 

Posigrsde PPS Translation - 
Sleep Period - 
S-12 Experiment (door open) 22  - 
(161 x 400 nm) - 

- 
- Close Hatch - Repressurize 

- b s t  Evfi 
23 - 

- 
-more- 
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L v e n t  

S-5 and S-6 Experiment 

sill Experiment 

S-5 and S-6 m i m e n t s  

S-29 Experiment 

&it Period 

Prep. f9r Agena 
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- Depressurize - O p e n  Hatch 
- Umbilical EVA 

43 - 
Retrqg-ade PPS h-anslation - 
Sleep Period 

- Eat Period - 

Event  - 

- - 
44 - 

- Close Hatch - Repressurize 
- Post EVA 

45 - - - - 
4 - - &it Perioc 

- Tether Exercise Prep. 
47 - - 

- 

Fourth Undocking & Tether Exercise - - 
48 - 

- 
lr9 - - 

- 
- 

50 - E a t  Period - - - 
51  - - 

- Teminate Tether Exercise - 
-more- 
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r t vc -n t  

6 5  - Fly Fomtion 

Eclipse phasing "renslation - 
Sleep Period - 

66 - 

- 

- 

Eat Period 

- Eclipse Phasing Translation - 
Standup EVA Reps. 

- 
76 - 

Depressurize & open Hatch - 
& S s ~ ~ $ + g i y m e ~ ~ - ,  uipment Standup EVA & 
Eclipse Re ieve 
Close Hatch & Repressurize 

- 
7 7  - 

- 

Post EVA 

Event 

T-2 Experiment 

Z a t  Period 

T-2 Experiment 

D-10 Experiment 

S-ll Experiment 

D-10 Experiment & Eat Period 

Sleep Period 

-more- 
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Event - 

Eat Periot! 

S-5l Wperiment 

D-10 Experiment 

S-51 Experiment 
D-10 Experiment 

Stow Equipnent 

Event - 

- m o r e -  
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- 
Oi - 

- 
02 - 

- 
07 - - 

- 
1 2  - - 1 2  - 

50TE: cli; t5e ti-? S C Z . ; ~ ~  

at ?e:= and ~ ' ~ 7 -  

them along t h e  s c a l e s  
showing t h e  approx i -  
mate ground ela?sed 
t i m e  of a nominal 
mission.  Place the 
l o c a l  time of l i f t o f f  
oppos i t e  the 00 on 
the GET s c a l e  and you 
will be ab le  t o  read 
o f f  t h e  approximate 
local t i m e s  of major 
events .  

i -ut! 
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