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G E M I N I  10 

LAUNCHES SET 

FOR JULY 18 

The Nat iona l  Aeronaut ics  and Space Adminis t ra t ion will 

launch t h e  Gemini 10 s p a c e c r a f t  and i t s  Agena Target  Vehicle  

no e a r l i e r  than  J u l y  18 from Cape Kennedy, F l a .  

The mission i s  one of t h e  most complex manned space f l i g h t s  

t o  d a t e .  The primary mission o b j e c t i v e  i s  s u c c e s s f u l  rendezvous 

and docking of t h e  Gemini 10 s p a c e c r a f t  w i t h  t h e  Agena 10 Targe t  

Vehicle. Opera t iona l  g o a l s ,  s u b j e c t  t o  t i m e  and p r o p e l l a n t  ex- 

pended i n  rendezvous, i n c l u d e  rendezvous w i t h  t h e  Agena which was 

launched March 16 f o r  Gemini 8 ,  two pe r iods  of e x t r a v e h i c u l a r  

a c t i v i t y  by t h e  p i l o t  and conduct o f 1 6  experiments.  

Command p i l o t  f o r  the three-day Gemini 10 f l i g h t  i s  John 

W. Young. P i l o t  i s  Michael C o l l i n s .  Backup command p i l o t  is 

Alan I;. Bean, and backup p i l o t  is C l i f t o n  C.  W i l l i a m s ,  Jr. 

Young was p i l o t  on Gemini 3 ,  t h e  f i r s t  manned mission i n  

t h e  Gemini program. C o l l i n s  w i l l  make h i s  f i r s t  space  f l i g h t  

on Gemini 10. Bean and Williams have no t  y e t  made a f l i g h t  i n  

-more- . 7/9/66 space.  
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Launch of  t h e  Agena i s  scheduled f o r  4:40 p . m .  EDT w i t h  

t h e  Gemini to l i f t  off  a t  6:20 p . m .  EDT. The l a t e  a f t e rnoon  

launch t i m e  i s  determined by o r b i t a l  c h a r a c t e r i s t i c s  of t h e  

p a s s i v e  Gemini 8 t a r g e t  v e h i c l e ,  

The Agena 10 w i l l  be launched i n t o  a 185-mile c i r c u l a r  o r b i t  

by an A t l a s  S tandard  Launch V e h i c l e  developing 390,000 pounds 

of t h r u s t .  Gemini 10 w i l l  be i n s e r t e d  i n t o  an i n i t i a l  100-by- 

168 m i l e  o rb i t  a f t e r  a boosted f l i g h t  a t o p  a 430,000-pound- 

t h r u s t  Gemini Launch Vehicle ,  

Based on p e r f e c t  t iming of both  launches,  t h e  i n i t i a l  ren- 

dezvous is scheduled i n  t h e  f o u r t h  r e v o l u t i o n ,  about f i v e  hours  

a f t e r  l i f t o f f ,  of the  Gemini 10. Computation of maneuvers for  

rendezvous w i l l  be done i n  t h e  s p a c e c r a f t  and w i l l  be compared 

w i t h  c a l c u l a t i o n s  on the ground. 

A f t e r  a lmost  an hour of formation f l y i n g  w i t h  t h e  Agena 10 ,  

t h e  command p i l o t  w i l l  execute  t h e  f i r s t  docking maneuver, During 

t h i s  docking e x e r c i s e ,  an e lec t r ic  charge monitor test w i l l  be 

conducted t o  s tudy  t h e  amount of charge t h a t  i s  exchanged between 

t h e  Gemini and Agena a s  t h e  TDA probe c o n t a c t s  t he  Agena. 

A bending mode check t o  s tudy  t h e  amount of bending stress 

between t h e  docked v e h i c l e s  w i l l  beg in  over hawaii  approximately 

s i x  hours  a f t e r  t h e  Gemini launch. 

-more- 
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About seven hours  and 40 minutes i n t o  the f l i g h t ,  the c r e w  

w i l l  u se  t h e  Agena primary propuls ion  s y s t e m  to conduct a se r ies  

of t r a n s l a t i o n s  (changes of p o s i t i o n  i n  o r b i t ) .  The purpose of 

t h e  t r a n s l a t i o n s  i s  t o  p o s i t i o n  t h e  s p a c e c r a f t  f o r  a l a t e r  ren-  

dezvous w i t h  Agena 8. The number, magnitude and d i r e c t i o n  of 

t h e s e  t r a n s l a t i o n s  w i l l  be determined by Gemini 10 f l i g h t  con- 

t ro l le rs  a f t e r  launch of t he  s p a c e c r a f t .  The de termina t ion  w i l l  

be based on t h e  Agena 8 o r b i t ,  Agena 10 l i f t o f f  t i m e  and o r b i t ,  

s p a c e c r a f t  launch t i m e  and success  of t h e  i n i t i a l  rendezvous. 

Even wi th  a nominal fou r th - r evo lu t ion  rendezvous and suc- 

c e s s f u l  docking, these first d u a l  rendezvous t r a n s l a t i o n s  could 

be conducted t o  p l a c e  t h e  docked s p a c e c r a f t  i n  a c i r c u l a r  o r b i t  

as l o w  as  138 m i l e s  o r  i n  an e l l i p t i c a l  o rb i t  w i t h  an apogee a s  

h igh  a s  460 m i l e s .  

The former is a "catch-up" orbi t  i n  which t h e  s p a c e c r a f t  

t rave ls  f a s t e r  t han  t h e  246-mile-high Agena 8 and over takes  i t  

from behind. The l a t t e r  i s  a "dwell" orbit  wi th  t h e  Agena 8 

over tak ing  t h e  slowed-down s p a c e c r a f t .  

Necessary h e i g h t  and phase adjustment  and p l a n e  change 

t r a n s l a t i o n s  done between 19 and 2 9  hours  i n t o  the f l i g h t  w i l l  

position Gemini 10 about e i g h t  m i l e s  below t h e  p a s s i v e  t a r g e t .  

T h e n , i t  g r a d u a l l y  w i l l  ove r t ake  t h e  t a r g e t  f o r  t h e  dua l  ren-  

dezvous t e r m i n a l  phase i n i t i a t i o n  a t  47 hours  10 minutes of 

elapsed t i m e .  
- m o r e -  
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Activities planned between rendezvous maneuvers include 

two more dockings of Gdmini 10 with Agena 10. A t  19 hours and 

26 minutes over the United States, Command Pilot Young will un- 

dock in darkness and move the spacecraft three feet back to con- 

duct an ion wake measurement experiment (S-26). 

He then will translate to 60 feet behind the target before 

moving in at half-a-foot per second to re-dock. Pilot Collins 

will undock about 30 minutes before daylight, repeat the S-26 

experiment and the 60-foot translation, then will re-dock some 

20 minutes after sunrise. 

About 22  hours and 20 minutes into the mission, the crew 

will pcwer-down Agena 10 and separate from it at two feet per 

second. The Agena 10 will remain dormant in a co-elliptic or- 

bit nine miles below Agena 8 until ground controllers reactivate 

it later in the mission. 

Thirty-five minutes later Collins will open his hatch and 

stand exposed to space for 55 minutes. During this period of 

stand-up extravehicular activity he will carry out f i v e  different  

photographic experiments. 

-more- 
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He will be connected to the spacecraft oxygen supply by 

short hoses and to the cockpit by a nylon tether. Communica- 

tions and biomedical instrumentation will be maintained over 

a short umbilical extension. 

For his second extravehicular activity, about 48 hours into 

the mission, and lasting 55 minutes, Collins will operate from 

a 50-foot line using a hand-held maneuvering unit (HHMU). During 

this EVA he will evaluate the extravehicular life support system 

(ELSS) and the nitorgen gas-fed maneuvering unit. He also will 

conduct two micrometeoroid experiments. 

EVA pilot pickup may be attempted. The command pilot 

would then translate the spacecraft toward the extravehicular 

astronaut, allowing the EVA pilot to return to the spacecraft 

by pulling himself along the umbilical. 

An hour after he has returned to the cabin and the space- 

craft has moved away from the Agena 8, Collins once more will 

open the hatch to jettison some EVA equipment that includes the 

umbilical, the maneuvering unit and the ELSS chest pack, the 

EVA visor and the standup EVA hoses and tether. 

-more- 
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A retrograde height  adjust trans lat ion w i l l  lower the 

spacecraft ' s  orbit i n  preparation fo r  reentry. Retrofire w i l l  

occur a t  69 hours 44 minutes between the Canton and Hawaii 

tracking s t a t i o n s .  Splashduwn should take place about 33  min- 

u tes  l a t e r  i n  the 44-1 landing zone about 300 m i l e s  eas t  of 

Florida. 

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 

" 

-more- 



PREFLIGHT ACTIVITIES AND INTEGRATED COUNTDOWN 

Gemini flights are developed by the NASA Manned Spacecraft Center (MSC), 
Houston, Tex., under the  direct ion of the NASA Headquarters Office of Manned 
Space Fl ight  i n  Washington, D. C. 
(KSC), Fla., has the  overa l l  responsibi l i ty  for preflight testing, checkout 
and launching of the Gemini and Atlas/&ena vehicles f o r  the Gemini missions. 
A f t e r  launch, control of the flight i s  the respons ib i l i ty  of the Mission 
Control Center, MSC. 

The NASA John F. Kennedy Space Center 

Gemini 10 Timetable at Kennedy Space Center: 

Gemini launch vehicle (GLV) arr ived May 18 ( f i r s t  s tage)  and May 21 
(second stage) , 

GLV erected a t  bunch  Complex 19 on June 7.  

Gemini 10 spacecraft arr ived May 13 f o r  receiving inspection, ordnance 

A t l a s  standard launch vehicle (ASLV) arr ived June 1Q erected on Launch 

i n s t a l h t i o n ,  and assembly checks at  Merritt Island, 

Complex 14 on June 15. 

Gemini Agena ta rge t  vehicle (GATV) arr ived May 15, the  ta rge t  docking 
adapter preceding it on May 4. 

QATV, docking adapter, and spacecraft underwent "timber tower" tests at 
KSC Radio Frequency S i t e  June4 , 

Docking conrpatability checks conducted June 4-7. 

Spacecraft and launch vehicle premate t e s t s  conducted June 14-16 a t  Complex 19 
with e l e c t r i c a l  mating June 20. 

Mechanical mating check July 5 ,  sirmuLfaneous countdown dry run July U.. 

Gemini LO countdown is  a combination of countdowns referenced t o  the  
orb i t ing  passive Agena 8 and associated with the  Gemini 10 and Agena 10 launch 
vehicles, t h e  spacecraf't and the t a rge t  vehicle, the  crew, Houston Mission 
Control and the worldwide tracking network, the  Eastern Tes t  Range, and the 
Radio-Command Guidance System. 

Li f tof f  f o r  the t a rge t  vehicle is scheduled f o r  the 95-minute mark i n  
the simultaneous count. 
100 minutes and 30 secdnds Later, depending on t h e  exact locat ion and 
performance of the orb i t ing  Agena. 
minutes t o  adjust  t he  Gemini l i f t o f f  time t o  coincide with Agena lo's first 
pass over the Cape. 
count w i l l  resume, 

The Gemini spacecraf't w i l l  be launched approximately 

A bui l t - in  hold is  scheduled a t  T-3 

After t h e  launch sequence adJustments are computed, the  



LAUNCH V E H I C L E  COUNTDOWN 

Time 

F-3 days 
F - 1  day 
T-720 minutes  
T-615 minutes  
T-390 minutes  

T-300 minutes  

T-255 minutes  
T-240 minutes  
T-235 minutes 
T-195 minutes  
T-185 minutes  

T- 135 minutes  
"-325 minutes 
T- 120 minutes  
T- 119 minutes  

T-115 minutes  
T-100 minutes 
T-95 minutes  
T-86 minutes  
T-70 minutes  
T-55 minutes  
T - 2 0  minutes  

T-3 min.,l sec. 
T-04 seconds 
T-0 seconds 
TS2 minutes  36 seconds 
TS-5 : 36 

T+5 : 56 

T+6:09 

Gemini At las-Agena 

S t a r t  pre-count Countdown 
S t a r t  mid-count 
GLV p r o p e l l a n t  loading  

Complete p r o p e l l a n t  
loading  
Back-up f l i g h t  crew 
r e p o r t s  t o  t h e  100-foot 
l e v e l  of t h e  White Room 
t o  p a r t i c i p a t e  i n  f i n a l  
f l i g h t  prepara t ion .  
Begin t e rmina l  countdown, 
P i l o t s '  ready room, 100- 
f o o t  l e v e l  of White Room 
and crew q u a r t e r s  manned 
and made ready f o r  prime 
crew. 

Begin t e rmina l  count 

Medical examination 

Eat  
Crew l eaves  q u a r t e r s  
C r e w  a r r i v e s  a t  ready 
room on Pad 16 
Purging of s u i t  begins  
Crew l eaves  ready room 
F l i g h t  crew t o  Complex 19 
C r e w  a r r i v e s  a t  100-foot 
1 eve 1 
Crew 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  ha t ches  

S t a r t  tower removal 

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

White Room evacuat ion  
Begin e r e c t o r  lowering 
Spacec ra f t  OAMS s t a t i c  
f i r i n g  
Bu i 1 t - i n  ho Id  
GLV i g n i t i o n  
L i f t  o f f  
Booster  engine cu to f f  (BECO) 
Second s t a g e  engine cu to f f  
(SE CO) 
Spacecraf t - launch  v e h i c l e  
s e p a r a t i o n  
I n s e r t i o n  i n t o  o r b i t  

-more- 
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Time 

69 : 44 
69 : 45 
7 0 : 03 : 04 
70:05: 1 2  
70:05: 19 
70:  10:06 
70: 11:49 
70: 13 : 23 
7 0 : 17 : 48 

- 

REENTRY 

(Elapsed Time from Gemini Lif t-Of f ) 

R e t r o f i r e  
J e t t i s o n  r e t rog rade  s e c t i o n  
400,000 f e e t  a l t i t u d e  
Communications b 1 ac kou t 
I n i t i a t e  guidance 
Blackout ended 
Drogue chu te  deployed (50,000 f e e t )  
Main chu te  f u l l y  deployed ( 11,000 ft.) 
Spacec ra f t  l anding  

-more- 
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M I S S I O N  DESCRIPTION 

Information presented i n  t h i s  s e c t i o n  i s  based on a 
normal mission. Severa l  a l t e r n a t i v e s  e x i s t  through which 
f l i g h t  ob jec t ives  can be achieved. The complexity of the 
mission inc reases  the p o s s i b i l i t y  of  modif icat ions o r  
d e l e t i o n s  t o  the  f l i g h t  p lan  even as the f l i g h t  progresses .  

Many maneuvers included i n  the f l i g h t  p lan  w i l l  be 
used only as necessary t o  p lace  the veh ic l e s  involved i n  the 
proper pos i t i ons .  Components o f  these maneuvers w i l l  be 
determined during the mission. Therefore,  v e l o c i t y  inc re -  
ments and o r b i t a l  values  are no t  a v a i l a b l e  f o r  t h i s  pre- 
f l i g h t  d e s c r i p t i o n  i n  many cases .  

( A l l  o r b i t a l  parameters are given i n  s t a t u t e  miles. 
To convert  t o  n a u t i c a l  miles, mul t ip ly  by .87; t o  ki lometers ,  
mul t ip ly  by 1.61.) 

LAUNCH 

Launch Times -- Atlas-Agena: 4:40 pm, EDT, Launch Complex 14. 
Gemini 10: 6:20 pm, EDT, Launch Complex 19. 

Launch Window -- Agena launch window lasts about 20 minutes. 
G e m i n i  10 window opens about  100 minutes and 30 seconds 
after Agena l i f t o f f .  The window opens a t  the  M=4 pane -- 
the opportuni ty  t o  achieve rendezvous i n  the  fou r th  
revolu t ion .  This pane lasts approximately 35 seconds. 
Opportunity t o  rendezvous i n  later revolu t ions ,  through 
M=20 (the 20th revolu t ion)  exists f o r  about 30 minutes. 
However, only the 35 second M=4 pane w i l l  be used f o r  the 
first launch attempt. A dec i s ion  on use of the extended 
window and whether t o  recyc le  48 hours w i l l  be made when 
and if the o r i g i n a l l y  scheduled launch is  postponed. 

Atlas-Agena w i l l  be launched along an  84.4 degree 
azimuth east of  no r th  i n t o  a n e a r - c i r c u l a r  o r b i t  of  
185 miles with an i n c l i n a t i o n  of  28.87 de rees. 

98.7 degrees so t h a t  a small amount o f  launch vehic le  
yaw s t e e r i n g  w i l l  p lace  the spacec ra f t  i n  the Agena 10 
target plane a t  the beginning of  rendezvous te rmina l  
phase, thus  e l imina t ing  necess i ty  o f  a plane change. 

Azimuth -- 
Gemini 

10 launch azimuth w i l l  be biased from 96. % t o  about 

INITIAL RENDEZVOUS 

Orb i t s  -- Agena 10 a t  nea r -c i r cu la r  185 m i l e s .  Gemini 10 
i n i t i a l l y  i n  e l l i p t i c a l  100-168 miles. 
Agena 10 by 1160 miles. 

Gemini t ra i l s  

-more - 
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Incremental  Veloci ty  Adjustment Routine (WAR) -- Spacecraf t  
t h r u s t e r s  used a t  i n s e r t i o n  t o  c o r r e c t  in-plane v e l o c i t y  
errors of 3 t o  200 f e e t  per  second. 

GET, a posigrade h o r i z o n t a l  burn o f  54.7 f p s  raises 
perigee t o  134 miles and reduces catch-up rate t o  4.4 
degrees  p e r  o r b l t .  Spacecraf t  t ra i l s  by 440 miles. 
(Over Tananarive ) 

Phase Adjustment ( N C 1 )  -- Near spacec ra f t  second apogee, 2:18 

C o e l l i p t i c a l  Maneuver (NSR) -- Near th i rd  apogee, 3:48 GET, 
a Posiarade burn, mainly h o r i z o n t a l  with the spacec ra f t  
p i t chez  up about -4  degrees, w i l l  add a v e l o c i t y  of 
51.2 fps and c i r c u l a r i z e  the o r b i t  t o  168 miles. 
t ra i ls  by 126 miles, i s  ca tch ing  up a t  2.3 degrees 

Terminal Phase I n i t i a t i o n  (TPI) -- Near the end of the th i rd  

Gemini 
e r  

o r b i t ,  should have radar lock-on. 

revolu t ion ,  4:36 GET o r  about three minutes before  
darkness,  a posigrade burn w i t h  the spacec ra f t  pi tched 
up along the l i n e  of s igh t  t o  the t a r g e t  p u t s  the 

(Over Tananarive P 

s p a c e c r a f t  on an i n t e r c e p t  tra e c t o r y  with Agena 10, 
which i t  trails  by 38 miles. Over Hawall) 

Intermediate  Correct ions -- During te rmina l  phase t h e  target 
w i l l  t r a v e l  130 degrees. Two spacec ra f t  t r a j e c t o r y  
c o r r e c t i o n s  may be made. They are a t  12 and 24 
minutes af ter  TPI ,  82 and 34 degrees o f  o r b i t a l  t r a v e l  
from the t a r g e t ,  r e spec t ive ly .  

Terminal Phase F i n a l  (TPF) -- Veloc i ty  matching maneuver of 
about 45 f p s  excluding any a d d i t i o n a l  requirements due 
t o  semiopt ica l  techniques used f o r  f i n a l  approach, 
executed t o  complete rendezvous a t  5:08 GET o r  about  
seven minutes from day l igh t .  (Southeast  of Ascension) 

FIRST DOCKING 

After the v e l o c i t y  matching maneuver t o  complete rendez- 
vous, the spacec ra f t  w i l l  f l y  i n  s ta t ion-keeping formation 
with Agena 10 u n t i l  the first docking is  performed by the 
command p i l o t  a t  5 : 5 O  t o  6:oo GET. 
ed a t  a 90-degree yaw with the t a r g e t  docking adap te r  f ac ing  
north;  t he  spacec ra f t ,  also a t  a 90-degree yaw, w i l l  p o i n t  
south.  This conf igura t ion  g ives  optlmum l i g h t i n g  condi t ions  
on the t a r g e t .  

Agena 10 will be pos i t i on -  

(West of Hawaii) 

-more - 
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BENDING MODE CHZCK 

A t  6:OO GET the  spacec ra f t ,  i n  docked conf igu ra t ion ,  
w i l l  be qiven a t h r e e  second pitch-down t h r u s t  immediately 
i ’o1loKed DY t h r e e  seconds or’ p i tch-up  t h r u s t .  After  two 
minutes  o f  s t a b i l i z a t i o n ,  the s p a c e c r a f t  w i l l  be given a 
th ree  second yaw left t h r u s t  t h e n  a. three second yaw r i g h t  
t h r u s t .  A f t e r  t e n  seconds o f  s t a b i l l z a t i o n ,  t he  s p a c e c r a f t  
w l l l  swing t he  dccked u n i t  back i n t o  the d i r e c t i o n  of  f l i g h t ,  
Agena 10 t a rge t  docking a d a p t e r  forward. 

DUAL RENDEZVOUS MANEWERS 

He l sh t  Adjust  T r a n s l a t i o n  -- A t  7 :38  G E T ,  an  o r b i t  a d j u s t i n g  
maneuver t o  be determined on e s t ab l i shmen t  of r e l a t i v e  
p o s i t i o n s  o f  Gemini 10 and Agena 8. 
propuls ion  system w i l l  be used. 

Agena 10 primary 

Phase Adjust  T r a n s l a t i o n  -- A t  8 : 2 5  GET, a phase a d j u s t i n g  
maneuver o r  maneuvers t o  be determined. This and the 
previous  maneuver could r e s u l t  I n  a c i r c u l a r  o r b i t  as 
low as 138 miles  o r  a n  e l l i p t i c a l  o r b i t  about  185 by 
460 m i l e s .  Agena PPS w i l l  be used. 

Plane Change T r a n s l a t i o n s  -- A t  1 9 : l O  GET, a plane change 
maneuver o r  maneuvers as necessary  t o  b r i n g  the space- 
c r a f t / t a r g e t  docked c o n f i g u r a t i o n  I n t o  the  Agena 8 plane.  
Agena 10 secondary propuls ion  system will be used. 

FIRST UNDOCKING, SECOND & THIRD DOCKINGS 

A t  19:25 GET the  command p i l o t  w i l l  undock from Agena 10 
and t r a n s l a t e  t o  three fee t  from the  ta rge t  docking a d a p t e r  
a t  one-half‘ f o o t  p e r  second. H e  w i l l  conduct the i o n  wake 
measurement experiment ( s -26 ) ,  t r a n s l a t e  60 f e e t  from Agena 
10, then  t r a n s l a t e  back toward the t a r g e t  a t  one-half  f o o t  
p e r  second. H e  w i l l  dock a t  s u n s e t  over  t he  west c o a s t  of 
A f r i c a .  

From ZO:O5 t o  20: 10 the p i l o t  w i l l  undock, t r a n s l a t e  
th ree  f ee t  from the  TDA, conduct t h e  S-26 experiment,  t r a n s -  
l a t e  t o  60 fee t  and back t o  dock a t  one-half  fp s .  Docking 
w i l l  occur  a t  20 :55  i n  d a y l i g h t  over  t he  P a c i f i c  Ocean. 

FURTHER DUAL RENDEZVOUS MANEWERS 

Height  Adjust  T r a n s l a t i o n  -- A t  21:22 GET, o r  14 th  pe r igee ,  
a maneuver based on updated ground va lues  will r e f i n e  
the  docked u n i t ’ s  apogee t o  e i g h t  mi les  below the 
Agena 8 o r b i t .  (Over Canary I s l a n d s )  

-more - 
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C o e l l i p t i c a l  Maneuver -- A t  22 :08  GET, 15th s p a c e c r a f t  
apogee, a ground updated maneuver w l . 1 1  c i r c u l a r i z e  
Gemini 10's o r b i t  e i g h t  miles  below the Agena 8 
o r b i t .  T h i s  i s  the f i n a l  of  the docked c o n f i g u r a t i o n  
burns .  Following a pos igrade  OAMS t r a n s l a t i o n  t o  
s e p a r a t e  t h e  s p a c e c r a f t  from Agena 10, t h e  p i l o t  w i l l  
command shutdown of Agena 10 systems. The t a r g e t  
v e h i c l e  w i l l  remain i n  i t s  238-c i r cu la r  o r b i t  u n t i l  
r e a c t i v a t e d  by the  ground. 

STANDUP E V A  

Near the  Canary I s l a n d s  a t  2 2 : 5 5  GET, the  p i l o t  w i l l  
open the r ight-hand s p a c e c r a f t  ha t ch  and s tand  e r e c t .  The 
oxygen i n l e t  on h i s  s u i t  w i l l  be connected t o  the  s p a c e c r a f t  
environmental  c o n t r o l  s y s t e m  (ECS) by an 18-inch ex tens ion ,  
h i s  s u i t  o u t l e t  by a 24-inch ex tens ion  hose. A similar 
communications and b io - ins t rumen ta t ion  e l e c t r i c a l  ex tens ion  
i n t e r c o n n e c t s  those  systems; a nylon t e t h e r  r e s t r a i n s  the 
p i l o t  i n  the  cab in .  

Af t e r  s u n s e t  a t  23:O2 GET, t he  p i l o t  begins  the  u l t r a -  
v i o l e t  as t ronomica l  camera experiment ( S - l 3 ) ,  which con- 
t i n u e s  through 36 minutes ,  14 seconds o f  darkness. A t  sun- 
r i s e  he t r a n s f e r s  t h e  70 mm Maurer camera and b racke t  t o  
t h e  command p i l o t ,  r e c e i v e s  the  MSC-8 Maurer camera and 
e x t e n s i o n  rod,  and photographs the  s l a t e  hold ing  c o l o r  
pa t ches  of  red ,  yellow, b lue  and gray .  Assembly o f  the c o l o r  
pa t ch  photography experiment and the  photography t o g e t h e r  
take about  n ine  minutes.  H e  hands the s l a t e  t o  t he  command 
p i l o t ,  j e t t i s o n s  t h e  ex tens ion  rod,  and conducts the  synopt ic  
t e r r a i n  and synop t i c  weather experiments  (S-5 and -6) us ing  
the  70 mm Maurer camera and the  remaining film i n  the 
magazine . 

I n g r e s s  and ha tch  c l o s i n g  a t  24:lO GET, t e rmina te  the 
s tandup EVA west o f  t he  Canton t r a c k i n g  s t a t i o n .  

A S  NEEDED DUAL RENDEZVOUS MANEUVERS 

To minimize d i s p e r s i o n s  i n  p o s i t i o n ,  v e l o c i t y ,  and time 
o f  a r r i v a l  a t  d u a l  rendezvous T P I ,  a series o f  maneuvers based 
on updated va lues  from ground t r a c k i n g  s t a t i o n s  i s  allowed 
i n  the  f l i g h t  p l a n .  Under nominal cond i t ions ,  the va lues  of  
t h e s e  maneuvers are  zero i n  each case .  True va lues  from the 
ground updates  w i l l  be a p p l i e d  and t h e  maneuvers made i f  
r e q u i r e d .  

-more - 
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The maneuvers scheduled  are: 

Phase ad jus tmen t  

Height  ad jus tmen t  

Phase ad jus tmen t  

C o r r e c t i v e  combinat ion 

Co - e l l i p t i c a l  

28:45 GET 

40:15 GET 

4 1 : O O  GET 

45:OO GET 

45:30 GET 

DUAL RENDEZVOUS 

Terminal  Phase I n i t i a t i o n  ( T P I )  -- C e r t a i n  ground r u l e s  and 
c o n s t r a i n t s  have been e s t a b l i s h e d  f o r  d u a l  rendezvous TPI.  
They Inc lude :  

S p a c e c r a f t  on-board radar not a v a i l a b l e  for rendezvous; 

V i s u a l  a c q u i s i t i o n  o f  target; 

T a r g e t  must be con t inuous ly  i l l u m i n a t e d  by the  Sun ( s i n c e  
target  has no a c q u i s i t l o n  l i g h t s ) ;  

Sun should  be overhead a t  T P I ,  and f i v e  t o  t e n  minutes  
from s e t t i n g  a t  TPP; t h u s  e s t a b l i s h i n g  a requi rement  f o r  a n  
80-degree t e r m i n a l  phase t r a v e l  a n g l e .  

A t  i ) 7 : l O  GET, t e r m i n a l  phase will be I n i t i a t e d  by a 
t r a n s l a t l o n ,  pos ig rade  and p i t c h e d  up, of  a magnitude t o  
be computed by the  crew u s i n g  t h e  s p a c e c r a f t  r e t i c l e  bore- 
s i g h t e d  on the t a rge t .  
a c q u i r e d  a t  the  time 01’ T P I ,  updated ground va lues  will be 
a p p l i e d  t o  de te rmine  t h e  maneuvel . Mid-course c o r r e c t i o n s  
a l s o  will be computed f’rom the  o p t i c a l  t r a c k i n g  technique .  
The p i l o t ,  u s i n g  t h e  Gemini s e x t a n t ,  w i l l  d e t e r m i n e  time o f  
a r r i v a l  2.3 m i l e s  from the  t a r g e t ,  t h e n  w i l l  c a l c u l a t e  t he  
b rak ing  maneuver necessa ry  t o  reduce t h e  closing rate t o  
30 fps .  A t  47:31 GET, t h e  s p a c e c r a f t  shcu ld  be i n  a 
f o r m a t i o n - f l y i n g  p c s l t i o n  bo f e e t  from Agena 8. 

If t h e  t a r g e t  has  n o t  been v i s u a l l y  

-more - 
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UMBILICAL-EVA 

The p i lo t  w i l l  begin umbilical-EVA by opening the space- 
c r a f t  hatch a t  48:08 GET, over the Indian Ocean w e s t  of 
Carnarvon some f ive  minutes before sunrise. H e  w i l l  stand 
In the hatch and, w i t h  help from the command p i lo t ,  feed 
the umbilical out of the hatch. A t  sunrise he w i l l  move f r o m  
the cabin and move along the handrail t o  the nitrogen f i t t ing  
on the external adapter section surface. Inserting the quick- 
disconnect f i t t i ng  on the nitrogen hose I n t o  the spacecraft 
f i t t i n g  and opening the nitrogen valve to  activate flow of 
propellant t o  the HHMU, he w i l l  move back to  the cabin area, 
co l lec t  the micrometeoroid experiment (S-12) and hand it to  
the command p i lo t .  

He w i l l  take the EVA motion picture camera from the 
cabin, In s t a l l  i n  on the spacecraft adapter Just behind the 
p i lo t ' s  hatch, and turn It on a t  one frame per second. Then 
he w i l l  f i r e  the HHMU t o  check Its flow, 

Ten minutes into the extravehicular act ivi ty ,  the p i lo t  
t ranslates  to the Agena 8 t o  attach a new S-10 micrometeoroid 
collection package and return the old S-10 package to  the 
command pi lot .  
p l l o t  uses the hand-held maneuvering uni t  t o  translate t o  30 
feet i n  front of the spacecraft, stop his translation rates, 
then move along the line of sight to  the Agena. 

nulled rates u n t i l  the command p i l o t  t ranslates  the space- 
c r a f t  t o  him for  the EVA p i lo t  pickup maneuver. The final 
10 minutes of EVA w i l l  be used for evaluation of the 
umbilical dynamics, Before ingress, the p i lo t  w i l l  turn off 
the nitrogen valve on the spacecraft adapter. He w i l l  bleed 
the HHMU of remaining propellant by holding on to the 
adapter handrails and firing the maneuvering uni t  i n  short  
bursts. H e  w i l l  unplug the nitrogen umbilical, return t o  
the hatch, re t r ieve the EVA camera, and close the hatch. 
EVA w i l l  end a t  sunset over the Atlantic southeast of the 
United States. 

From 30 to 40 minutes into the EVA, the 

Following the HHMU evaluation, the p i lo t  w i l l  d r i f t  a t  

Following a four fps retrograde separation from Agena 8, 
the p i l o t  w i l l  reopen the hatch and je t t i son  a bundle of 
EVA equipnrent, 

RETROFIRE 

Retrofire w i l l  occur a t  69:U GET between Canton and 
H a w a i i ,  w i t h  splashdown in the W e s t  Atlantic 44-1 landing 
area some 300 miles east of Florida a t  70 hours 17 minutes 
ground elapsed time. 

-more- 
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AGENA MANEUVERS FOLLOWING SPLASHDOWN 

Agena 10 w i l l  be maneuvered i n t o  a parking o r b i t  o f  
about 250 miles  a f te r  Gemini 10 sp lashes  down. The t a r g e t  
vehic le  w i l l  be i n  such an o r b i t  that  it can be used as a 
rendezvous ta rge t  f o r  the later missions. 

ORBITS - REVOLUTIONS 

The s p a c e c r a f t ' s  course i s  measured i n  revolu t ions  
about the Earth.  A revolu t ion  i s  completed each t h e  the 
spacec ra f t  passes  over 80 degrees west longitude, o r  a t  
Gemini a l t i t u d e  about once every 96 minutes. 

Orbi t s  are referenced t o  space and i n  Gemini take about 
90 minutes. 

The longer time f o r  revolu t ions  is  caused by the Earth's 
r o t a t i o n .  As t he  spacec ra f t  c i r c l e s  the Earth,  the Earth 
moves some 22.5 degrees i n  the same d i r e c t i o n .  Although the 
spacec ra f t  completes an o r b i t  i n  about 90 minutes it t akes  
another  six minutes f o r  the spacec ra f t  t o  reach 80 degrees 
west longitude and complete a revolu t ion .  

c ros ses  the 80th meridian o f  longi tude 15 times -- hence 15 
r evo lu t ions  per day. 

Gemini completes 16 o r b i t s  per day, bu t  i n  24 hours 

-more - 



EXPERIMENTS 

Sixteen experiments are scheduled f o r  Gemini 10. Eight  have been flown 
on previous f l i g h t s .  
s c i e n t i f i c ,  seven experiments;  t echno log ica l ,  eight experiments; and m e d i d ,  
one experiment. 

The experiments a r e  d iv ided  i n t o  t h r e e  c a t e g o r i e s :  

SCIENTIFIC 

S- 1 Zodiacal  Light  Photography 

Purpose - To o b t a i n  photographs of t h e  zod iaca l  l i g h t  a t  
sunse t ,  and t o  o b t a i n  photographs of t h e  a i rg low cover ing  t h e  e n t i r e  hor izon  
du r ing  t h e  n igh t .  

Equipment - Modified 35mm Widelux camera, Model F VI /F ie ld  of v i e w  50 degrees.  
Lens opening i s  f / l .  Focal  l eng th  2Qmn. Weight 3.5 pounds. Film -Eas tman T r i - X  
35m, ASA 400, B & W, 18 exposures.  

Procedure - The p i l o t  w i l l  mount t h e  camera on t h e  r i g h t  hand window. The 
comnand p i l o t  w i l l  o r i e n t  t h e  s p a c e c r a f t  a t t i t u d e  wi th  t h e  re t ic le ,  u s i n g  celestial 
r e fe rences .  The p i l o t  w i l l  then  perform photography and record  t h e  times. When 
n o t  i n  use ,  t h e  camera i s  stowed i n  t h e  l e f t  hand a f t  food box. 

Experimenter - D r .  E. P. Ney, Un ive r s i ty  of Minnesota. 

Note: Also flown on Gemini 5, 8, 9. 

S-10 Micrometeori te  Cra t e r ing  

Purpose - To collect c r a t e r s  of micrometeoroid impacts on d i f f e r e n t  types  of 
m a t e r i a l s  and r e t u r n  them f o r  Laboramry a n a l y s i s .  

Equipment - Micrometeori te  i m p a c t  package i s  mounted on t h e  target docking 
a d a p t e r  of t h e  Agena be fo re  l i f t o f f .  The r e c t a n g u l a r  package is  hinged t o  f o l d  
open and expose e i g h t  p l a t e s ,  bu t  w i l l  no t  be opened f o r  t h i s  experiment. 

Procedure - The package w i l l  be launched onboard t h e  Agena i n  t h e  c losed  
pos i t i on .  
and ana lyred  f o r  meteoroid impact and c r a t e r i n g .  

It w i l l  be r e t r i e v e d  by another  EVA p i l o t  on a la te r  rendezvous f l i g h t  

Experimenter - D r .  Curtis Hemenway and Royce Coon, Dudley Observatory,  
Albany, New York. 

Note: Also flown on Gemini 8 and 9. Not f u l l y  a c t i v a t e d  on Gemini 8 ,  b u t  
t h e  package i s  expected t o  be recovered du r ing  t h e  u m b i l i c a l  EVA 
on t h i s  f l i g h t .  

S-12 Micrometeor i te  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  n e a r  E a r t h  space  to  
s tudy  t h e  n a t u r e  and frequency of h y p e r b a l l i s t i c  impacts under i n - f l i g h t  condi- 
t i o n s ,  ( 2 )  
determine t h e i r  a b i l i t y  t o  su rv ive  t h e  vacuum, extreme temperatures ,  and 
r a d i a t i o n ,  and ( 3 )  t o  s ea rch  f o r  any organisms capable  of l i v i n g  on m i c r o m e t -  
e o r o i d s  i n  space.  

t o  expose mic rob io log ica l  specimens t o  t h e  space e n v i r o m e n t  t o  

-more- 
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Equipment - Aluminum c o l l e c t i o n  box, 11 inches  long by 5.5 inches  wide 
by 1.25 inches  deep,  weighing 7 pounds, 6 ounces. The dev ice  has  two c o l l e c t i o n  
compartments and an  i n t e r n a l  e l e c t r i c  motor and thermal ly  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 ma te r i a l s  a r e  aluminum-shadowed 200 Angstrom t h i c k  
n i t r o c e l l u l o s e  and formvar mounted on 200-mesh copper  screening .  They a r e  t h e  
same c o l l e c t i o n  m a t e r i a l s  used by t h e  exper imenters  i n  prev ious  rocke t ,  ba l loon  
and a i r c r a f t  sampling experiments.  

Procedure - The experiment w i l l  be  mounted i n  t h e  r e t r o  adap te r  d i r e c t l y  
behind t h e  p i l o t ' s  ha tch .  The hinged l i d  can  be opened and c losed  e l e c t r i c a l l y  
from i n s i d e  t h e  s p a c e c r a f t .  It i s  planned t o  open t h e  experiment on ly  du r ing  
t h e  f i r s t  e igh t -hour  s l e e p  pe r iod  of t h e  crew when t h e  s p a c e c r a f t  i s  i n  d r i f t i n g  
f l i g h t  i n  o r d e r  t o  avoid contaminat ion by t h e  OAMS system. One of t h e  compart- 
ments w i l l  be  s t e r i l i z e d  t o  de te rmine  t h e  presence o r  absence of micro- 
organisms i n  t h e  m i c r o m e t e o r i t e s  c o l l e c t e d .  When r e tu rned  t o  t h e  l abora to ry ,  
c u l t u r e s  des igned  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 resen t  i n  t h e  sample. A s e t  of r e p r e s e n t a t i v e  Ea r th  
microorganisms such as b a c t e r i a ,  molds,  and spores  w i l l  be  placed i n  t h e  non- 
s t e r i l e  compartment. They w i l l  be q u a n t i t i v e l y  assayed a f t e r  t h e  f l i g h t  
exposure t o  deterinine t h e  f r a c t i o n s  which surv ive .  During t h e  f i r s t  p o r t i o n  of 
EVA, t h e  p i l o t  w i l l  lock  t h e  c o l l e c t i o n  box and r e t u r n  it t o  t h e  s p a c e c r a f t  
cabin.  

Experimenter:  D r .  C. Hemenway, Dudley Observatory,  Albany, N .  Y .  

Note: Also flown on Gemini 9. 

S-6 SvnoDtic Weather PhotonraDhv 

Purpose - To make u s e  of man's a b i l i t y  t o  photograph cloud systems 
s e l e c t i v e l y  -- i n  c o l o r  and i n  g r e a t e r  d e t a i l  t han  can be ob ta ined  from t h e  
c u r r e n t  me teo ro log ica l  s a t e l l i t e s .  

Equipment - A 70mm Maurer camera wi th  8Omm Zeiss F2.8 l e n s ;  two magazines 
of c o l o r  f i l m  wi th  65 exposures  each. 

Procedure - Any system which t h e  p i l o t  recognizes  a s  be ing  s i g n i f i c a n t  
should be  photographed. Such areas would inc lude  s q u a l l  l i n e  c louds ,  thunder- 
s torm a c t i v i t y  no t  a s s o c i a t e d  wi th  s q u a l l  l i n e s ,  f r o n t a l  c louds  and views of 
f r o n t s ,  jetstream c i r r u s  c louds ,  t r o p i c a l  and e x t r a t r o p i c a l  cyc lones ,  wave 
c louds  and broad banking of c louds  i n  t h e  t r a d e  winds o r  o t h e r  reg ions .  

Experimenter:  K.M. Nagler ,  U .  S. Weather Bureau. 

Note: Also flown on Gemini 4 ,  5, 6 ,  7 .  

5-5 Synopt ic  Ter ra in  Photography 

Purpose - The purpose of t h i s  experiment i s  t o  g e t  h igh  q u a l i t y ,  small  
scale photographs of s e l e c t e d  p a r t s  of t h e  e a r t h ' s  s u r f a c e  f o r  u s e  i n  r e sea rch  
i n  geology,  geophys ics ,  geography, oceanography, and o t h e r  f i e l d s .  

-more- 
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Procedure - The experiment w i l l  c o n s i s t  of t a k i n g  p i c t u r e s  of c e r t a i n  
areas and f e a t u r e s  a long t h e  f l i g h t  pa th  wi th  a 70  mm camera, hand-held o r  
mounted, u s i n g  panchromatic,  i n f r a r e d  o r  c o l o r  f i lm .  P r e c i s e  a t t i t u d e  c o n t r o l  
i s  not  r equ i r ed ,  bu t  moderately h igh  camera depres s ion  ang le s  ( a n g l e  between 
t h e  h o r i z o n t a l  and t h e  camera a x i s ) ,  p r e f e r a b l y  between 45 degrees  and 90 
degrees ,  are des i r ed .  

Equipment - Camera w i l l  be  t h e  7Omm Maurer wi th  8 h  f o c a l  l eng th  s t anda rd  
lens .  

Experimenter - D r .  Paul D. Lowman, NASA Goddard. 

Note: Also flown on Gemini 4 ,  5 ,  6, 7. 

S- 13 UV Astronomical Camera 

Purpose - Pr imar i ly  t o  dev i se  and tes t  t h e  techniques  f o r  u l t r a v i o l e t  
photography and spectroscopy under vacuum cond i t ions .  To i n v e s t i g a t e  t h e  d i s t r i -  
bu t ion  of l i g h 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  of s t e l l a r  s p e c t r a  down 
t o  a l i m i t  of 200 QA. Also t o  explore  t h e  u l t r a v i o l e t  s p e c t r a  of 0 and B s t a r s  
and some of the p lane t s .  

Equipment - 7Omm Maurer camera wi th  73;mn f3.3 UV Mauer l ens .  

Procedure - The s p a c e c r a f t  i s  o r i e n t e d  toward t h e  s ta r  f i e l d  t o  be 
photographed. The cab in  w i l l  be dep res su r i zed  and t h e  ha t ch  opened. The camera 
w i l l  be pos i t i oned  manually and guided by t h e  p i l o t .  
be used t o  o b t a i n  spectrograms of t h e  d e s i r e d  s ta rs  and p l ane t s .  

A d e f r a c t i o n  g r a t i n g  w i l l  

Experimenter - D r .  Kar l  Henize,  Dearborn Observatory.  

S-26 I o n  Wake Measurement 
L_ 

Purpose - To i n v e s t i g a t e  t h e  ionosphere wake of an o r b i t i n g  s p a c e c r a f t ;  
i . e .  t o  measure charged p a r t i c l e  d e n s i t i e s  and temperatures  w i t h i n  t h e  wake 
r e l a t i v e  t o  those  of t h e  ambient plasma. 
t h i s  ionosphere wake a s  a guidance mechanism t o  f a c i l i t a t e  rendezvous. Addi- 
t i o n a l  d a t a  genera ted  i n  performance of t h e  experiment w i l l  i nc lude  measurement 
of t h e  e l e c t r i c a l  p o t e n t i a l  d i f f e r e n c e  between t h e  v e h i c l e  and surrounding 
medium. 

To e v a l u a t e  t h e  p o s s i b i l i t y  of u s i n g  

Equipment - Using a f ive-element  r e t a r d i n g  p o t e n t i a l  ana lyze r  wi th  a 
s imple e l e c t r o n i c  swi tch ing  arrangement,  measurements w i l l  be made of p o s i t i v e  
ion  d e n s i t y ,  e l e c t r o n  d e n s i t y ,  i o n temperature  o r  energy d i s t r i b u t i o n  
f u n c t i o n  and v e h i c l e  p o t e n t i a l  wi th  r e s p e c t  t o  t h e  surrounding ambient. The 
t h r e e  senso r s  and p r e a m p l i f i e r s  a r e  connected t o  an e l e c t r o n i c s  package con- 
s i s t i n g  of a power c o n d i t i o n e r ,  s i g n a l  gene ra to r  and d a t a  cond i t ione r .  A 
keycomponent i s  t h e  mas ter  c lock  u s e d  t o  gene ra t e  t h e  ca r r i e r  i n  the  p h a s e  
coherent  system and t o  sequence the  modes and b i a s e s  app l i ed  t o  t h e  sensor  
e l e c t r o d e s .  

-more- 
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Procedure - The ana lyze r s  a r e  mounted on t h e  o u t s i d e  but  f l u s h  with 
t h e  f r o n t  f u r f a c e  of t h e  docking cone of t h e  Agena t a r g e t  docking adapter .  
The instrument  system w i l l  be a c t i v a t e d  by ground command a t  a t ime s u f f i c i e n t l y  
i n  advance of t he  a c t u a l  rendezvous and docking t o  i n s u r e  a s u i t a b l e  sample i s  
made of t h e  ambient p lasma characterist ics.  Continuous sampling of ion  dens i ty  
and e l e c t r o n  d e n s i t y  and energy dur ing  t h e  rendezvous maneuver would provide 
p r o f i l e s  through t h e  wake behind Gemini 10. 
would be determined by a n a l y s i s  of t h e  rendezvous ope ra t ion  a f t e r  t h e  f l i g h t .  
I n  a d d i t i o n  t o  making measurements dur ing  t h e  rendezvous maneuver, i t  i s  
d e s i r e a b l e  t o  have the  Gemini s p a c e c r a f t  maneuver l a t e r a l l y  wi th  r e s p e c t  t o  
t h e  Agena a x i s  and "sweep" t h e  wake ac ross  t h e  d e t e c t o r s  and t o  map i t  i n  a 
t r a n s v e r s e  manner. This  maneuver i s  repea ted  with s e v e r a l  s e p a r a t i o n s  between 
t h e  s p a c e c r a f t  a t  d i s t a n c e s  of a few f e e t .  

The a c t u a l  t r a v e r s e  of t h e  d e t e c t o r s  

MEDICAL 

M-5 Bioassav of Bodv F l u i d s  

Purpose - To c o l l e c t  body f l u i d s  be fo re ,  dur ing  and immediately a f t e r  
f l i g h t  f o r  a n a l y s i s  of hormones, e l e c t r o l y t e s ,  p r o t e i n s ,  amino a c i d s  and enzymes 
which might r e s u l t  from space f l i g h t .  

Procedure - Urine w i l l  be c o l l e c t e d  i n  a s p e c i a l  bag f o r  each e l imina t ion .  
A s p e c i f i e d  amount of t r i t i a t e d  water  w i l l  be added au tomat ica l ly .  
has  a t r a c e r  amount of r a d i o - a c t i v e  t r i t i u m .  By comparing t h e  amount of t r i t i u m  
i n  t h e  sample wi th  t h e  known amount of t r i t i u m  placed i n  i t ,  biochemists  can 
measure t h e  t o t a l  volume. Twenty-four 7 5  cc  c a p a c i t y  sample bags w i l l  be 
c a r r i e d .  A sample w i l l  be drawn f o r  each e l imina t ion .  
w i l l  be t r a n s f e r r e d  i n t o  t h e  u r i n e  dump system of t h e  s p a c e c r a f t .  

The water  

The remaining u r i n e  

Experimenter - D r .  L. F. D i e t l e i n ,  MSC. 

Note: Also flown on Gemini 7 ,  8 ,  9. 

TECHNOLOGICAL 

Purpose - To determine t h e  f e a s i b i l i t y  and o p e r a t i o n a l  va lue  of star 
o c c u l t i n g  measurements i n  t h e  development of a simple,  a c c u r a t e  and self- 
contained o r b i t a l  navlga- t iona l  c a p a b i l i t y .  

Equipment - A s  much of t h e  e x i s t i n g  Gemini onboard equipment as i s  
p o s s i b l e  w i l l .  be  used f o r  t h e  record ing  of photometr ic  s enso r  ou tpu t  s i g n a l  
i n t e n s i t y  and time. 
of t h e  naviga t iona l -  s t u d i e s .  
t e l e scope ,  eyepiece,  r e t i c l e ,  p a r t i a l l y  s i l v e r e d  mi r ro r ,  iris, chopper, 
o p t i c a l  f i l t e r s ,  pho tomul t ip l i e r ,  p re -ampl i f i e r  and a s s o c i a t e d  e l e c t r o n i c s .  
The ins t rument  i s  hand-held t o  t h e  a s t r o n a u t ' s  eye f o r  viewing o u t  t h e  
s p a c e c r a f t  window. 

A p h o t o e l e c t r i c  sensor  a l s o  i s  necessary  for performance 
The p h o t c e l e c t r i c  sensor  c o n s i s t s  of a 

-more- 
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Procedure - A s  t he  a s t r o n a u t  views the  hor izon ,  he  looks f o r  b r i g h t  
s ta rs  about  t o  be occul ted .  
t h e  s t a r  w i t h i n  a r e t i c l e  c i r c l e .  A p o r t i o n  of t h e  r a d i a t i o n  i s  then  d i v e r t e d  
t o  a pho tomul t ip l i e r .  
c a l i b r a t i o n  mode i n  which t h e  i n t e n s i t y  of t h c >  s t a r  is measured au tomat i ca l ly .  
He then  t r a c k s  t h e  s t a r  w i th in  t h e  r e t i c l e s  as  t he  s t a r  passes  i n t o  t h e  atmos- 
phere and behind t h e  edge oE t h e  e a r t h .  
approximately 100 seconds. 

He then p o i n t s  t he  t e l e scope  a t  one and c e n t e r s  

With a hand-held swi tch ,  t h e  a s t r o n a u t  i n i t i a t e s  a 

'rhci t r a c k i n g  per iod f o r  each s t a r  i s  

Experimenter - Capt. 11. Kozuma, U. S .  Air Force 

Note: Also flown on Gemini 7. 

D-10 Ion  Sensing A t t i t u d e  Control  

Purpose - A nav iga t ion  system which can sense  v e h i c l e  a t t i t u d e  (yaw, 
p i t c h ,  r o l l )  by u t i l i z i n g  t h e  f low v a r i a t i o n s  of t h e  space environment on a 
s p e c i a l l y  designed system- 

E uipment - Two experimental  packages o r  booms (one f o r  yaw, one f o r  
p i t c h  * ocated  i n  t h e  a d a p t e r  s e c t i o n  of t h e  veh ic l e .  The u n i t  weighs 10 
pounds, r e q u i r e  10 w a t t s  and a r e  approximately 5 x 6 ~ 1 3  inches i n  size. There 
a r e  seven computated d a t a  p o i n t s  and t h e  packages o p e r a t e  a t  an ang le  of p l u s  
o r  minus 15 degrees .  - 

Procedure - The deployment of t h e  two booms, fol lowed by t h e  f i r i n g  of 
t h e  f l a p - r e l e a s i n g  pyro technics ,  i s  accomplished by one of t h e  a s t r o n a u t s  v i a  - _ _  
a set  of swi tches  i n  t h e  cabin.  An a d d i t i o n a l  swi tch ,  a l s o  i n  t h e  cab in ,  
a p p l i e s  and removes the  main power input  t o  each u n i t .  
ope ra t ions  are s imultaneous and t h e  boom deployment, fol lowed by f l a p  r e l e a s e ,  
a r e  one-time ope ra t ions .  

Both yaw and p i t c h  

Experimenter - Capt .  E.  V a l l e r i e ,  U. S. A i r  Force 

MSC-3 Tr i -Axis  Magnetometer 

Purpose - To monitor  t h e  d i r e c t i o n  and ampli tude of t h e  E a r t h ' s  magnetic 
f i e l d  wi th  r e s p e c t  t o  an o r b i t i n g  s p a c e c r a f t .  

E q u i p e n t  - An adap te r  mounted t r i - a x i s  f l uxga te  magnetometer. 

Procedure - The a s t r o n a u t  w i l l  o p e r a t e  t h e  experiment as t h e  s p a c e c r a f t  
pas ses  through t h e  South A t l a n t i c  Geomagnetic Anomaly. The magnitude of t h e  
t h r e e  d i r e c t i o n s  of t h e  E a r t h ' s  magnetic f i e l d  w i l l  be measured with r e s p e c t  
t o  t h e  s p a c e c r a f t .  

Experimenter - W .  D. Womack, MSC 

Note: Also flown on Gemini 4, 7 
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MSC-6 Beta Spectrometer  

Purpose - P r i o r  t o  t h e  Apollo miss ions  i t  w i l l  be necessary  t o  p r e d i c t ,  
as a c c u r a t e l y  as poss ib l e ,  t h e  r a d i a t i o n  doses  t o  which t h e  a s t r o n a u t s  w i l l  
be sub jec t ed  so  t h a t  t h e  degree of hazard can be assessed  f o r  each miss ion  
and p reven t ive  measures taken. 
a c c u r a t e  d a t a  on t h e  e l e c t r o n  source  term. This  source  term d a t a  w i l l  be an 
inpu t  t o  computer c a l c u l a t i o n s  f o r  dose due t o  secondary x-ray emission. 

The Beta Spectrometer  experiments w i l l  p rovide  

Equipment - The spec t rometer  must be mounted i n  t h e  adap te r  equipment 
s ec t ion .  The mounting i s  such t h a t  t h e  a x i s  of t h e  e l e c t r o n  cone i s  normal 
t o  t h e  p lane  of t h e  outward face of t h e  bremsstrahlung spec t rometer  d e t e c t o r .  
The e l e c t r o n  acceptance cone must have an unobs t ruc ted  view of t h e  environment 
e x t e r n a l  t o  t h e  s p a c e c r a f t .  The spec t rometer  w i l l  be wired t o  power from t h e  
s p a c e c r a f t  power supply. 

Procedures - A bremsstrahlung spec t rometer  w i l l  be c a r r i e d  on the  Beta 
Spectrometer .  The bremsstrahlung w i l l  measure x-rays produced by e l e c t r o n s  
impinging on t h e  s p a c e c r a f t .  The bremsstrahlung r ead ings  w i l l  be compared 
wi th  t h e  r e s u l t s  of e l e c t r o n  computer c a l c u l a t i o n s  t o  v e r i f y  o r  a d j u s t  t h e  
computer code. 

Experimenter - J. Marbach, MSC 

MSC- 7 Bremsstrahlung Spectrometer  

Purpose - When a s p a c e c r a f t  passes through a r eg ion  of high f r e e  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  t a k e s  p l a c e  between t h e  v e h i c l e  s t r u c t u r e  and 
t h e  e l e c t r o n s ,  producing a cont inuous x-ray spectrum. This  experiment i s  
designed t o  measure the  bremsstrahlung f l u x  a s  a f u n c t i o n  of energy immediately 
behind t h e  v e h i c l e  when t h e  v e h i c l e  passes  through t h e  South A t l a n t i c  anomaly. 

Equipment - The bremsstrahlung spec t rometer  w i l l  c o n s i s t  of an x-ray 
d e t e c t i o n  system. It w i l l  be mounted on t h e  i n n e r  w a l l  of t h e  p re s su r i zed  
cabin .  The only mod i f i ca t ions  r equ i r ed  w i l l  be those  a l lowing  f o r  mounting, 
power and t e l eme t ry  connect ions.  

Procedure - A f t e r  t h e  spec t rometer  i s  mounted and checked o u t ,  t h e  only  
experimental  procedure w i l l  be t u r n i n g  t h e  spec t rometer  on and off  a t  t h e  
c o r r e c t  t ime. 

Experimenter - R. Lindsey, MSC. 

MSC-8 Color Patch Photography 

Purpose - What e f f e c t  t h e  environment of space w i l l  have upon t h e  c o l o r  
photography taken  i n  c i s l u n a r  space and on t h e  l u n a r  s u r f a c e  du r ing  t h e  Apollo 
miss ion  i s  not  known. I f  optimum photography i s  t o  be ob ta ined  dur ing  an 
Apollo miss ion ,  t h e  in f luence  of t he  UV energy t r a n s m i t t e d  by t h e  Apollo camera 
l e n s  must be known. This  experiment w i l l  show t h a t .  

-more- 
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Equipment - Equipment will c o n s i s t  of t h e  7Omm Maurer s t i l l  camera w i t h  
8Omm f 2 . 8  s t a n d a r d  l e n s  and back, c o l o r  f i l m  s i m i l a r  t o  t h a t  which  w i l l  be 
used used dur ing  an Apollo miss ion  and a s l a t e  4% x 4% x k inches  i n  dimension 
suppor t ing  f o u r  c o l o r  patches.  

Procedure - P r i o r  t o  launch, a s l a t e  ho ld ing  f o u r  Nat iona l  Bureau of 
S tandards  c o l o r  pa tches  w i l l  be photographed under c o n t r o l l e d  l i g h t i n g  con- 
d i t i o n s  wi th  t h e  camera loaded wi th  f i l m  s i m i l a r  t o  t h a t  which w i l l  be used 
dur ing  a Apollo landing  mission.  A f t e r  i n s e r t i o n  i n t o  o r b i t  t h e  p i l o t  w i l l  
photograph t h e  s l a t e  from o u t s i d e  t h e  s p a c e c r a f t  and o r i e n t e d  t o  r e c e i v e  t h e  
maximum s o l a r  i l l umina t ion .  

Experimenter - J. R. Brinkman, MSC. 

MSC- 12  Landmark Cont ras t  Pleasurement 

Purpose - To acqu i re  r e f e r e n c e  d a t a  f o r  Apollo guidance and nav iga t ion  
system des ign .  P r i n c i p a l l y ,  t o  measure v i s u a l  c o n t r a s t  of land-sea boundaries  
and o t h e r  types  of t e r r a i n  t o  be used a s  nav iga t ion  landmarks. 

Equipment - Same as t h a t  used on D - 5  p l u s  16mm movie camera and t h e  a d d i t i o n  
of two o p t i c a l  f i l t e r s  which f i t  over  t h e  o b j e c t i v e  l e n s  of t h e  experiment 
photometer. F i l t e r s  a r e  each two inches  i n  diameter  and about t inch th i ck .  

Procedure - The photometer w i l l  be mounted t o  t h e  r igh t -hand window as i n  
t h e  s t a r  o c c u l t a t i o n  experiment.  
t o  appear  over  t h e  hor izon ,  t h e  observer  t u r n s  on t h e  power supply.  The space- 
c r a f t  i s  then  turned  so t h a t  t h e  photometer p o i n t s  normally toward t h e  expected 
landmark d i r e c t i o n ,  and then r o t a t e d  t o  put t h e  sun a t  t h e  o b s e r v e r ' s  back, 
t hus  shading t h e  window from d i r e c t  s u n l i g h t .  

Severa l  minutes  be fo re  t h e  landmark i s  expected 

Experimenter - C. E .  Manry, MSC 

Note: Also flown on Gemini 7 

MSC-:, Lunar W Spectral  Reflectance 

Purpose - To determine the  u l t r a v i o l e t  spec t r a l  reflectance of the lunar 
surface between 2,000 and 3,200 angstrom. 

Equipment - The 7Omm Maurer s t i l l  camera and W lens  w i l l  be used for 
t h i s  experiment. An objective grating attachment f o r  t he  canera w i l l  be used 
f o r  spectrograms, and interference f i l t e rs  w i l l  be used f o r  side band photog- 
raphy * 

Procedure - Several spectrograms w i l l  be made of the so l a r  radiat ion 
reflected-from the  lunar surface. The spectrograph i s  similar t o  a camera i n  
operation. Thus the procedure i s  similar t o  photographing the  moon. Exposure 
times w i l l  vary from one t o  50 seconds. The spectrograph w i l l  be swivel 
mounted so t h a t  t he  p i l o t  can guide the spectrograph during t he  longer exposures. 
The command p i l o t  w i l l  keep the spacecraft oriented toward the  moon. 

Experimenter - R. C. Stokes, MSC. 
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CREW PROVISIONS AND TRAINING 

CREW TRAINING BACKGROUND 

In addition to the extensive general training received prior to flight 
assignment, the following preparations have or will be accomplished prior to 
launch: 

1. Launch abort training in the Gemini Mission Simulator and the Dynamic 
Crew Procedures Simulator. 

2. Egress and recovery activities using a crew procedures development 
trainer, spacecraft boilerplate m d e l  and actual recovery equipment and personnel. 
Pad emergency egress training using elevator and slide wire, and breathing 
apparatus. 

3 .  Celestial pattern recognition in the University of North Carolina’s 
Morehead Planetarium at Chapel Hill. 

4 .  Zero gravity training in KC-135 aircraft to practice EVA. Stowage and 
donning of EVA equipment is done in aircrafe and crew procedures trainer. 

Additional EVA training is performed in 20-foot chamber at vacuum 
conditions. 

5 .  Suit, seat and harness fittings. 

6. Training sessions totaling approximately 15 hours per crew member on 
the Gemini translation and docking simulator. 

7. Detailed Agena and Gemini systems briefing; detailed experiment briefings; 
flight plans and mission rules reviews. 

8. Participation in mock-up reviews, systems review, subsystem tests, and 
spacecraft acceptance review. 

9. Ejection seat training. 

During final preparation for flight, the crew particpates in network launch 
abort simulations, joint combined systems test, and the final simulated flight 
tests. At T - 2  days, the major flight crew medical examinations will be admin- 
istered to confirm readiness for flight and obtain data for comparison with 
post flight medical examination results. 

GEMINI 10 SUITS 

The pressure suit worn by the command pilot will be similar to suits worn 
on Gemini 4 ,  5, 6, 8, and 9. The pilot will wear a suit with special thermal 
protective cover layers for EVA activities. 

-more- 
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COMMAND P I U T  SUIT 

The Gemini command pilot's suit has five layers and weighs 23 pounds. 
The layers are, starting inside the =it: 

1. White cotton constant wear undergarment with pockets around the waist 
to hold biomedical instrumentation equiprment 

2. Blue nylon comfort layer 

3. Black neoprene-coated nylon pressure garment 

4. Restraint layer of nylon link net to restrain pressure garment and 
maintain its shape 

5 .  White HI-1 nylon outer layer 

PILOT SUIT 

The pressure suit worn by the Gemini 10 pilot weighs 33 pounds and is 
identical to the Gemini 4 and G e m i n i  8 pilot suit with the following 
exceptions: 

1. No extravehicular thermal over-gloves w i l l  be worn. Thermal 
protection for the hands is now integrated in a basic suit glove. 

2. The material is now a layer-up of neoprene-coated nylon, the same 
material as the pressure retention layer. 

3* The inner visor is a polycarbonate oaterial which provides impact 
and micrometeoroid protection. 

The Gemini extravehicular suit has seven layers: 1-4 and 7 are identical 
to the command pilot's suit. 

5 .  Thermal protective layer of seven layers of aluminized mylar with 
spacers between each layer. 

6 .  Micrometeoroid protective layer . 
For extravehicular activity, the pilot w i l l  wear a detachable overvisor 

which has attach points on both sides of the helmet and can be swiveled into 
position over the face-plate. 
protection for the eyes from solar glare. 

The overvisor is gold-coated and provides 

When the cabin is depressurized, the suits automatically pressurize to 
3.7 pounds per square inch to provide pressure and breathing oxygen for both 
crew members. 

EXTRAVMICULAR LIFE SUPFORT SYS!L'E24 (ELSS) 
It is a 42-pound rectangular box which is worn on the chest. It provides 

electrical, mechanical and life support connections between the EVA astronaut 
and the spacecraft. 
deep,, It contains ejector pump for circulation, a heat exchanger for cooling 

System is 18 inches high, 10 inches wide and six inches 
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air, a 30 minute emergency oxygen supply. 
the emergency oxygen supply are mounted on the top of the unit, 
combination with the M, the ELSS functions as a suit pressurization and 
air supply system during EVA. 

Controls and a warning system for 
Used In 

HAND-HELD MANEwERlNG UNIT (m) 
This unit is similar to the unit used by Ed White on Gemini 4 and 

scheduled for use by Dave Scott on Gemini  8. 
added since the Gemini 8 mission as well as a different fuel and fuel source 
location. A handle has been added providing a forward and reverse. 
is used to provide the extravehicular astronaut with positive control of his 
attitude and to propel him f r o m  point to point inthe zero gravity environment 
of free spce. Nitrogen fuel bottles are now located in the adapter section. 
The fuel is fed to the EIIIMU t h r o w  the umbilical. 
gun, In addition to the two handles, include two sprlng loaded poppet valves, 
foldable tubes, two one-pound nozzles, and one two-pound nozzle. 
about three and a half pounds and is stored in the cabin during Launch. 
unit is I 2  inches long by 
braking thrust ranges up to two pounds, and the total delta velocity of the 
gun is 84 feet per second, 

A minor modification ha8 been 

The unit 

MaJor coaponents of the 

It weighs 
The 

inches, and 15 inches retracted. Tractor and 

The umbilical tether for Gemini  10 EVA is a "Siamese umbilical" manu- 
factured by McDonnell A i r c r a f t  Corp. 
one for oxygen and one for the nitrogen BIiMu fuel. 
inch inside diameter, is about 60 feet long; the oxygen hose, 1/4-inch inside 
diameter, is 54 feet; the 1,OOO-pound test nylon tether which governs the dis- 
tance away from the spacecraft the EVA astronaut can mve, is 50 feet long. 
When snubbed into the restraint eye at the nose of the spacecraft, the 
umbilical tether w i l l  penult mvement to about 40 feet from the spacecraft. 
Electrical power, c o d c a t i o n s  and bio-instrumentation hardlines also are 
contained in the umbilical. 
by a wrapping of aluminized myylar. 
a sleeve of white nylon. 

It includes two fluid tranemlssion hosee, 
The nitrogen hose, 3/80 

The hoses are protected f r o m  temperature extremes 
Hoses, hardlines and tether are encased in 

Outside diameter of the sleeve-covered unit Is 2 Inches. 

MEDICAL CHECKS 

At least one medical check a day wlll be =de by each crew meniber. 
Perforned over a convenient ground station, a check will consist of oral 
temperature and food and water intake evaluation. 

Solid Wastes -- Plastic bag with adhesive lip to provide secure attachment 
Contains germicide which prevents formation of bacteria and gas. to the body. 

Adhesive lip also uoed to form seal for bag aPter u0e and bag Is etowed in 
empty food container box and brought back for analysis. 

Urine -0 Voided into fitted receptacle connected by hose to either a 
collection device or overboard dump. 
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WATER MEASURING SYSTEM 

A mechanical measuring system h a s  been added t o  water  gun. It  c o n s i s t s  
of a neoprene bel lows housed i n  a small  meta l  c y l i n d e r  mounted a t  base  of gun. 
The bel lows h o l d s  one-half ounce of water .  When plunger  of gun i s  depressed,  
a s p r i n g  pushes water  ou t  of bel lows and through gun. A counter  i n  r i g h t  s i d e  
of gun r e g i s t e r s  number of t imes bel lows i s  a c t i v a t e d .  
record  how much h e  d r i n k s  by n o t i n g  numbers a t  beginning and end of each u s e  
of gun. 

Each crewman w i l l  

Number of Meals -- Nine p e r  a s t r o n a u t  f o r  mission.  

Type -- B i t e - s i z e d  and r e h y d r a t a b l e .  Water i s  placed i n  r e h y d r a t a b l e s  
w i t h t h e  water g n .  B i t e - s i z e d  i tems need no rehydra t ion .  

S torage  -- Meals i n d i v i d u a l l y  wrapped i n  aluminum f o i l  and polye the lene ,  
polyamide laminate .  A l l  meals a r e  s t o r e d  i n  t h e  r i g h t  a f t  food box over  t h e  
p i l o t ' s  r i g h t  shoulder .  

-more- 



G E M I N I  10 FOOD MENU 
(THREE-DAY MENU CYCLE) 

DAY 1: Meal C 
( R )  Beef pot r o a s t  
(R) Pota to  s a l a d  
( B )  Cinnamon t o a s t  
(R) Chocolate  pudding 
(B) Brownies 
(R) Tea 

DAY 2: Meal A 
(R) Applesauce 
(R) Sugar coa ted  f l a k e s  
(B) Bacon squares  (double)  
(B) Cinnamon t o a s t  
( R )  Cocoa 
( R )  Orange d r i n k  

DAY 2: Meal B 
(R) Pea Soup 
( R )  Tuna s a l a d  
( B )  Cinnamon t o a s t  
(B) F r u i t c a k e  ( d a t e )  
( R )  P ineapple  grapef r u i t  

d r i n k  

DAY 2: Meal C 
(R) Beef and vege tab le s  
(R) Meat and s p a g h e t t i  
(B) Cheese sandwiches 
(R) Apr ico t  pudding 
(B) Gingerbread cubes 
(R) G r a p e f r u i t  d r i n k  

DAY 3: Meal A 
( R )  Peaches 

C a l o r i e s  
1 1 9  
143 

56 
3 07 
241 
32 

898 
- 

139 
139 
180 

56 
190 
83 

787 
- 

220 
214 
56 

26 2 
83 

83 5 
- 

98 
7 0  

158 
3 00 
183 
83 

892 
- 

98 
(B) S t rawberry  cereal  cubes 17 1 
( R )  Sausage p a t t i e s  ( 2 )  223 
( B )  Cinnamon t o a s t  56 

83 ( R )  G r a p e f r u i t  d r i n k  
7 14 

( R )  Orange d r i n k  a 3  
- 

DAY 3: Meal B 
( R )  Shrimp c o c k t a i l  
( R )  Beef and gravy 
(R) Corn 
(B) Toasted bread cubes 
(B) F r u i t c a k e  (P ineapple)  
(R) Orange g r a p e f r u i t  d r i n k  

DAY 3: Meal C 
(R) Pota to  soup 
(R) Chicken s a l a d  
(B)  Beef sandwiches 
(R) Bu t t e r sco tch  pudding 
( R )  Tea 

SUPPLEMENTARY FOOD: Meal A 
( R )  F r u i t  c o c k t a i l  
( R )  Toasted o a t  c e r e a l  
( B )  Bacon squares  (double)  
(R) H a m  and applesauce  
( B )  Cinnamon t o a s t  
(R) Orange d r i n k  
( R )  P ineapple  g r a p e f r u i t  d r i n k  

SUPPLEMENTARY FOOD: Meal B 
( R )  Shrimp c o c k t a i l  
(R) Chicken and gravy 
(B) Toasted bread cubes 
(B) F r u i t c a k e  (P ineapp le )  
( R )  Orange g r a p e f r u i t  d r i n k  
(B) Coconut cubes 

Calor  i e s 
7 

160 
105 
161 
253 
83 

88 1 
- 

220 
237 
268 
311 

32 
1068 

87 
91 

180 
127 
56 
83  
83 

7 07 
- 

119 
92 

161 
253 
83 

175 - 
883 

(R) Hehydratable 
(E) Bite-size 

-more- 



-29- 

CAMERAS 

S t i l l  Cameras 

One 70 mm Hasselblad wide-angle camera using a 38 mm 
lens and haze f i l t e r .  Capable of  time exposures and 
speeds up t o  l /5OO second using f4 .5  t o  f22.0 ape r tu re  
s e t t i n g s ,  The f i e l d  of view is 63' X 63O, the 
r e so lu t ion  I s  125 l i n e s  per  mm; and the  camera can be 
focused from one f o o t  t o  i n f i n i t y .  Magnification i s  
approximately 1.5 times. Used during E V A ,  

Two Maurer 70 mm cameras using 80 mm l ens  wi th  a f i e l d  
of view of 3 7 O  X 370 can be focused from one f o o t  t o  
i n f i n i t y .  Aperture s e t t i n g s  a r e  from f2.8 t o  f22 and 
the r e so lu t ion  is 200 l ines  per  mm. Experiment lens  
such as the W lens  will be used wi th  these cameras. 

Sequence Camem 

Two 16 mm Maurer Sequence cameras using 18 and 75 mm 
lenses  and 5, 18 and 75 mm lenses  a r e  ava i l ab le .  The 
5 mm l e n s  w i l l  be used f o r  E Y A  photography. 
of view of  the  5, 18 and 75 mm lenses  are 118O X 7 8 O ,  
400 X 30° and 80 X 50 r e spec t ive ly .  
and s i n g l e  exposures can be taken as wel l  as a d j u s t i n g  
the frame r a t e  a t  e i t h e r  1 or 6 frames per  second. 
Resolution i s  40 l i n e s  per mm and the s h u t t e r  speeds 
a r e  1/50, 1/100, 1/200, and 1/250 seconds. Nine 
magazines of Kodak S.O. 207 co lo r  f i lm approximately 
80 feet  each i n  length  w i l l  be c a r r i e d  during the 
mission. 

Fie lds  

Time exposures 
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MANNED SPACE F'LIGIET TRACKING NEXWRK 
GEMINI 10 MISSION FtEQ- 

NASA operates the Manned Space Flight !Backing Network by us,% its own 
facilities and those of the Department of Defense for mission information 
and control. 

For Gemini 10, the network w i l l  provide flight controllers: 

(1) Radar tracking, command control, voice and telemetry data are 
available fYom launch through Gemini spacecraf't splashdown in recovery area. 
Except for voice communications, the network provides the same functions for 
the Agena Target Vehicle as 10% as electrical power is available. 

(2) Verification of the proper operation of the systems onboard the 
Gemini and Agena target. 

The RTCC at the Manned Spacecraft Center, Houston, will be the primary 
computer center utilized in the control of the entire mission. The RTCC 
receives, stores, processes, sends, and drives displays of the necessary 
mission critical information required by the flight controUers at the Mission 
Control Center (MCC-Houston) 

During the launch (powered flight) phase, the RTCC receives launch trajectory 
data f r o m  the Air Force Eastern Test Range (AFGLII) radars via the Cape Kennedy 
CDC-3600 Real Time Computing Facility (RTCF) and from the Bermuda tracking 
station. 

During all phases of the mission, the RTCC receives trajectory and 
telemetry data from the various sites and stores and processes this informtion 
for use by flight controllers in the command and control of the mission. 
telemetered information consists of bio-medical, environmental, electrical, 
command maneuvering and other spacecraft and target vehicle systems prameters. 
This information is displayed at the various flight controllers consoles in the 
MCC where necessary decisions are  made for the conduct of the mission. The 
flight controllers use the displayed information to assist them in the deter- 
mination and generation of required voice and comPaand updates to be sent to the 
spacecraft and tazget vehicle. 

This 

TRACKING 

The G e m i n i  10 mission w i l l  require separate tracking of five space vehicles: 
the Gemini spacecraft, the Gemini 8 and Gemini 10 Agena Target Vehicles (Am), 
the Gemini Launch Vehicle (GLV-a modified Titan 11), and as required, the Atlas 
Booster called SLV-3. 
S-band beacon, while the spacecraft carries two C-band beacons. Skin tracking 
(radar signal bounce) off the spacecraft, Agena target vehicles, and Gemini 
Launch vehicle throughout orbital lifetime is a mission requirement. The MSFN 
and various facilities of the North American Air Defense CommRnd (NORAD) w i l l  be 
used for this mission. 

The Agena Target Vehicle wiU carry one C-bend and one 

However, NORAD w i l l  not track during the rendezvous phase. 

-more- 
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For G e m i n i  10, various combinations of spacecraft tracking assignments 
w i l l  be carried out according to individual station capability. 
have radar systems capable of providing space position information on both 
the G e m i n i  and one 
and m-16 or m-6 7 C-band) radars. Most of the data transmission links, 
however, have only a single system capability; therefore, transmission scheduling 
priority will be established by the Flight Director or Flight Dynamics Officer 
according to the mission requirements, 

Some sites 

ena vehicle simultaneously through their Verlort (S-band) 

During the first revolution of the Agena 10 (prior to Gemini spacecraft 
liftoff, as a general rule, the C-band radars w i l l  track the Gemini spacecraft 
while the S-band radars will track the Agena 10 Target Vehicle, 
with dual-tracking capability will track both vehicles simultaneously. 
!!!racking of the Agena 8 wil l  be done by selected C-band stations just Wior 
to the mission and during the mission as assigned by the MCC-H. 

The sites 
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Goddard Space Flight Center Computer Support 

NASA's Goddard Space Flight Center, Greenbelt, Md e, real time computing 
support for Gemini 10 includes the processing of real  time tracking information 
obtained from the spacecraft, target vehicle, and GLV beginning with mission 
simulations through Gemini spacecraft recovery and Agena lifetime. 

Goddard's computer a lso  will certipj the worldwide network's readiness 
to support Gemini 10 through a system-by-system, station-by-station, computer- 
programmed checkout method called CADF'ISS (Computation and Data Flow Integrated 
Subsystem), Checkout of network facilities also w i l l  be performed by Goddard 
during postlaunch periods when the spacecraft are not electronically "visible" 
by some stations and continue until the vehicles are again within acquisition 
range. 

Gemini Spacecraft 

The spacecraft has two C-band tracking beacons. The model ACF beacon 
(spacecraft) will be installed in the reentry module and the DPN-66 model 
beacon in the adapter section. 

The ACT beacon wiU be prime for launch, insertion, and reentry phase, 
using the DPN-66 as a backup for these periods. 

Gemini 10 Agena Target Vehicle 

The Agena target vehicle w i l l  contain one C-band and one S-band beacon. 
The C-band beacon will be a modified DPN-64The C-band beacon w i l l  be prime 
for Agena Target Vehicle before the Gemini launch. "he Gemini spacecraf't 
w i l l  be the prime target for C-band tracking following launch. 

Gemini 8 Agena Target Vehicle 

Since the main batteries and propulsion systems on the Agena 8 were 
depleted shortly after terminstion of the G e m i n i  8 mission, beacon tracking 
or maneuvering of the Agena 8 Target Vehicle w i l l  not be possible. 
this inactive period, the NORAD facilities have provided most of the tracking 
information necessary for mission planning purposes. 
skin tracking of the Agena 8 w i l l  be accomplished by selected stations. 

During 

During the mission, 

-more- 
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Acquisition Systems 

A l l  t h e  sites i n  the  network w i l l  receive r e a l  t i m e  acquis i t ion messages 
(pointing data)  f'rom the  Real Time Computing Center a t  NrC, Houston. 
information will be used t o  posit ion t h e  telemetry and radar antennas a t  t he  
proper azimuth f o r  acquis i t ion of t he  R F  s ignals  from t h e  spacecraft a t  the  
t i m e  they appear over t he  horizon. Most sites are also equipped with an 
acquis i t ion a id  system which permits llslaVIngl' the  radar antennas t o  t h e  
telemetry antennas o r  vice versa. Since the  telemetry antennas have a mmh 
broader beamwidth than the  radar antennas, they may acquire the  spacecraft RF 
s igna l  f irst ,  making it possible t o  point t h e  radar antennas i n  t he  general 
v i c in i ty  of t he  spacecraft  t o  insure a rapid radar acquisit ion.  

This 

Mission Message Requirements 

Low speed telemetry data (onslte teletype summaries) from f l i g h t  control ler  
manned s t a t ions  will be sent t o  the  Houston Mission Control Center, 

Bermuda and Corpus Chr is t i  transmit Gemini spacecraft or  Agena t a rge t  
vehicle FCM telemetry via high-speed d i g i t a l  data t o  Houston Mission Control 
Center i n  computer format. 
Island, and Antigua w i l l  remote Gemini spacecraft and Agena wide-band data to 
t he  Houston Mission Control Center i n  the  same manner. 

MCC-K/TEL 111, Grand Ehhama Island, Grand Turk 

Spcecraf ' t  Command System 

The prime ground system i n  effect ing rendezvous i s  the  Dig i ta l  Command 
System (DCS) located a t  key s t a t ions  throwhout the  worldwide network. 
Command control  af t he  mission from launch through recovery w i l l  as always be 
provided by t h e  Fl ight  Director a t  Houston Mission Control Center, 
command coverage i s  required throughout t h e  mission. 

Maximum 

Grand Canary Island; Carnarvon, Australia; H a w a i i ,  and the  two ships, 
USNS Coastal Sentry and USNS Rose Knot; are DCS equipped and manned by f l i g h t  
control lers  who w i l l  i n i t i a t e  a l l  uplink data command transmissions. 

Following astronaut recovery, fur ther  commands w i l l  be req='red fo r  the  
Agena t a rge t  vehicle. 
throughout t h e  Agena ta rge t  vehicle ba t te ry  l i fe t ime.  

Network Dig i ta l  Command System support will be continued 

Cape Kennedy, Grand Bahama, Grand Turk, Antigua and Bermuda 
s i t e s  will not be manned by f l i g h t  control lers .  
transmissions through these s i t e s  w i l l  be remoted i n  real  t i m e  from Houston 
Control Center. 

All uplink data command 
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In  addi t ion t o  r e a l  time commands and onboard clock update commands, 
t he  following d i g i t a l  ins t ruc t ions  may be sent: 

a. Gemini spacecraf't b. Agena Target Vehicle 

1. Preretro with maneuver 1. Maneuver 

2. Preretro without maneuver 2. Ephemeris 

3. Orbi ta l  navigation 3. Engine burn time 

4. Maneuver 

5 .  Rendezvous 

6 . Accelerometer e r ro r  corrections 

Spacecraft Communications 

A l l  MSFN s t a t ions  having both HI' and UAF spacecraft  communications can 
be controlled e i t h e r  by the  s t a t ion  o r  by remote (tone) keying Prom Houston 
Mission Control Center and from Goddard. 

The following s i t e s  a r e  not scheduled t o  have a capsule communicator 
(Cap Corn) and will be remoted t o  Houston Mission Control Center: 

Cape Kennedy, Grand Bahama Island; Tananarive, Malagasy Republic; 
Kano, Migeria; Bermuda; Grand Turk Island; Pt. Arguello, Calif . ;  Antigua 
I s land;  Ascension Island; Canton Island; USNS Range Tracker, and the voice 
r e l ay  a i r c r a f t  . 
Spacecraft Systems Support 

The Gemini spacecraft  communications systems (antennas, beacons, voice 
communications, telemetry t ransmit ters ,  recovery l i gh t ,  and d i g i t a l  command 
system) allow radar  t racking of the  spa ccraf't, two-way voice communications 
between the ground and t h e  spacecraft  and f r o m  astronaut t o  astronaut;  ground 
command of t h e  spacecraft;  TM systems data transmission, and postlanding and 
recovery data transmission. The sole  l i n k  between t h e  ground and the  Gemini 
spacecraft  is  provided by these systems. 

The Agena t a rge t  vehicle communications systems (antennas, beacons, 
telemetry t ransmit ters ,  and d i g i t a l  command system) allow 
of the  vehicle *om both the g r o u n d  and the Gemini spacecraft .  Ground s t a t ion  
and Gemini spacecraft  command t o  the  Agena a l so  a r e  accomplished through t h i s  
system . 

radar tracking 
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Agena Target Vehicle Onboard 
Systems auplprted by Network 

Telemetry (Real Time) 

Stat ions 

Telemetry (Dump) 

L-Band Transponder 

S-Band Transponder 

C-Band Transponder 

Command Receiver 

(Range Safety) 

Comnmnd Receiver 

Gemini Spacecraft Onboard 
Systems supported by Net- 
work Stations 

Reentry Module UHF (Voice) 
Transmit -R e ce i  ve 

Reentry Module HF (Voice) 
Transmit -Receive 

Reentry Module Telemetry 
(Real Time) 

Reentry Module Telemetry 
( r n P )  

Reentry Module Telemetry 
(Backup) 

Adapter Package L-Bend 
Radar (Telemetry Readouts) 

Reentry Madule C-Band 
Transponder 

(Command Control) 

Adapter Package C-Bend 
Trans ponder 

Adapter Package Acquisition 
Aid Beacon 

Adapter Package Digital 
Command System 

Reentry Module UHF Recovery 
Beacon 

Ground Communications 

The NASA Communications Network (NASCOM) used fo r  Gemini 9 w i l l  be used 
f o r  Gemini 10. Shore s t a t ions  for  USNS Rose Knot and USNS Coastal Sentry 
Ship support w i l l  be based upon the  mission-designated ship positions and 
predicted HE' radio propagation conditions. 
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Network Responsibility 

Manned Spacecraft Center (MSC). The direct ion and mission control of t he  
Network immediately preceding and during a mission simulation o r  an ac tua l  
mission i s  respons ib i l i ty  of t he  MSC. 

Goddard Space Fl ight  Center. The NASA Office of Tracking and Data 
Acquisition has centralized the  responsibi l i ty  f o r  t he  planning, implementation, 
and technical  operations of Goddard Space Fl ight  Center. 
is defined as t he  operation, maintenance, modification, and augmentation of  
tracking and data acquis i t ion f a c i l i t i e s  t o  function as an instrumentation 
network i n  response t o  mission requirements. About 370 persons d i r ec t ly  
support the network a t  Goddard; contractor personnel bring the  t o t a l  network 
l eve l  t o  some 1700. 

Technical operation 

Department o f  Supply, Australia.  The Department of Supply, Commonwealth of 
Australia,  i s  responsible f o r  t he  maintenance and operation of t h e  NASA s t a t ion  
a t  Carnarvon, Australia. 
cooperative e f for t  

Contractual arrangements and agreements define t h i s  

Department of Defense (KID). The DOD I s  responsible f o r  the  maintenance 
and operational control  of  those DOD assets and f a c i l i t i e s  required t o  support 
Project Gemini. 
Western Test Range, White Sands Missile Range, the A i r  Proving Ground Center, 
and the  tracking and telemetry ships. 

These include network s ta t ions  a t  t h e  Eastern Test Range, 
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ABORT AND RECOVERY 

Crew Safety 

Every Gemini system affect ing crew safe ty  has a backup feature .  The 
Malfunction Detection System aboard the  launch vehicle warns the  crew of a 
malfunction i n  t i m e  f o r  escape. 

There are three  mod.es o f  escape: 

WDE I Ejection seats ,  and personal parachutes, used a t  ground 
l e v e l  and during first 50 seconds of powered flight, or  
during descent after reentry.  

W D E  I1 Retrorockets salvo fired afier engine shutdown i s  commanded. 

MODE I11 Normal separation f r o m  launch vehicle, using OAMS th rus te rs ,  
then making normal reentry, using computer. 

Except f o r  Mode I, spacecraft  separates from Gemini hunch Vehicle, turns 
blunt-end forward, then completes reentry and landing with crew aboard. 

Survival Package 

S u r v i v a l  gear, mounted on each e jec t ion  seat and attached t o  the  astronaut 's  
parachute harnesses by nylon l ine ,  weighs 23 pounds. 

Each astronaut has: 

3.5 pounds of drinking water 

Machete 

One-man l i f e  raft, 54 by 3 feet, with CO 

Survival l i g h t  (strobe),  with f lash l igh t ,  signal mirror, compass, 

b o t t l e  f o r  Inf la t ion,  sea 2 anchor, dye markers, nylon sun bonnet. 

sewing k i t ,  1 4  f e e t  of nylon l i n e ,  cotton balls and s t r ike r ,  halazone tab le t s ,  
a whistle, and b a t t e r i e s  f o r  power. 

Surpival radio, with homing beacon and voice transmission and reception. 

Sunglasses 

Desalter k i t ,  with enough br-bckettes t o  desalt e ight  p in ts  of seawater. 

Medical k i t ,  containing stimulant, pain, motion sickness and a n t i -  
b i o t i c  t a b l e t s  and asp i r in ,  plus in jec tors  f o r  pain and motion sickness. 
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-39- 

PLANNED AND CONTINGENCY LANDING AREAS 

There are two types of landing areas f o r  Gemini 10, planned--where 
recovery forces are pre-positioned t o  recover spacecraf't and crew within 
a short time-and contingency, requir ing spec ia l  search and rescue tech- 
niques and a longer recovery period. 

Planned Landina Areas 

PRLMARY West At lan t ic  (44-1) where the USS GuadaLcanal 
landing platform hel icopter  sh ip  i s  pre-positioned. 

SECONDARY East Atlant ic ,  West Pacif ic  and Mid-Pacific areas 
where destroyers are deployed. 

LAUNCH SITE Off-the-pad abort  o r  abort  during ear ly  phase of 
f l i g h t ,  includes an area about 41 miles seaward from 
Cape Kennedy, three miles toward Banana River from 
Complex 19. 

LAUNCH ABORT Abort during puwered f l i g h t ,  extending f'rom 41 miles 
a t  sea f'rom Cape Kennedy t o  w e s t  coast  of AA.ica, 

Contingency Landing Areas 

A l l  t he  a reas  beneath the  spacecraf t ' s  ground t r ack  except those designated 
Planned Landing Areas are Contingency Landing Areas, requir ing a i r c r a f t  and 
pararescue support f o r  recovery within a period of 18 hours f'rom splashdown. 

Recovery forces  a r e  provided by the  mi l i ta ry  services  under t h e  ope?rational 
control  of t h e  Department of Defense Manager f o r  Manned Space Fl ight  Support 
Operations. 
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G E M I N I  SPACECRAFT 

The Gemini s p a c e c r a f t  is  c o n i c a l ,  18 f e e t ,  5 inches  long, 10 f e e t  
i n  diameter  a t  i t s  base and 39 inches  i n  diameter  a t  t h e  top. I ts  two 
major s e c t i o n s  a r e  t h e  r e e n t r y  module and t h e  adap te r  s ec t ion .  

Reentry Module 

The r e e n t r y  module i s  11 f e e t  h igh  and 7% f e e t  i n  diameter  a t  i t s  
base. It has  t h r e e  main s e c t i o n s :  (1) rendezvous and recovery (R&R), 
( 2 )  r e e n t r y  c o n t r o l  (RCS), and ( 3 )  cabin.  

Rendezvous and recovery s e c t i o n  i s  t h e  forward ( sma l l )  end of t h e  
s p a c e c r a f t ,  con ta in ing  drogue, p i l o t  and main parachutes  and radar .  

Reentry c o n t r o l  s e c t i o n  i s  between R&R and cab in  s e c t i o n s  and 
con ta ins  f u e l  and o x i d i z e r  tanks ,  va lves ,  tub ing  and two r i n g s  of e i g h t  
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 een t ry .  A parachute  
adap te r  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  t h e  c rew,  
sea t ed  s ide-by-s ide ,  t h e i r  ins t ruments  and c o n t r o l s .  Above each s e a t  i s  
a hatch.  C r e w  compartment i s  p res su r i zed  t i t an ium h u l l .  Equipment not  
r e q u i r i n g  p res su r i zed  environment i s  loca t ed  between p r e s s u r e  h u l l  and 
o u t e r  bery l l ium s h e l l  which i s  cor ruga ted  and sh ingled  t o  provide aero-  
dynamic and h e a t  p ro t ec t ion .  
of cab in  s e c t i o n .  

Adapter Sec t ion  

Dish-shaped h e a t  s h i e l d  forms t h e  l a r g e  end 

The a d a p t e r  i s  7% f e e t  high and 10 f e e t  i n  d iameter  a t  i t s  base,  
con ta in ing  r e t r o g r a d e  and equipment s e c t i o n s .  

Retrograde s e c t i o n  c o n t a i n s  f o u r  s o l i d  r e t r o g r a d e  rocke t s  and p a r t  
of t h e  r a d i a t o r  f o r  t h e  coo l ing  system. 

Equipment s e c t i o n  c o n t a i n s  f u e l  c e l l s  f o r  e l e c t r i c a l  power, f u e l  
f o r  t h e  o r b i t  a t t i t u d e  and maneuver system (OAMS) ,  primary oxygen f o r  
t h e  environmental  c o n t r o l  system ( E C S ) ,  cryogenic  oxygen and hydrogen 
f o r  f u e l  c e l l  system. 
system, a l s o  conta ined  i n  t h e  equipment s ec t ion .  

r o c k e t s  a r e  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 .  

It a l s o  se rves  as a r a d i a t o r  f o r  t h e  coo l ing  

NOTE: The equipment s e c t i o n  i s  j e t t i s o n e d  immediately be fo re  r e t r o -  
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ELECTRICAL FOWER SYSTEM 

Gemini 10 will carry two fie1 cells fo r  the primary power supply during 
Launch and orb i t .  
Oxygen . . -  and ._ hydrogen reac t  t o  produce e l e c t r i c a l  energy. 

Four 45 amphour ba t t e r i e s  will also be carr ied i n  the sprcecrart  t o  
insure a continuous power supply during reentry and landing. They wlll a lso  
be used during prelaunch and launch, In conjunction with the fuel ce l l s .  

The c e l l s  consist  of three stacks of 32 ind iv idua l  cells. 

Three L5 amp-hour squib ba t t e r i e s  WlU be used i n  the reentry section for 
a l l  squlb-actuated pryotechnic separating during the  mission. 

OAMS PROPELtANT 

Useable -- pounds 

A fifth F o p e l l a n t  tank has been added t o  the spacecraft t o  increase 
available propellant. Also, the auxiliary (Volkswagon) tank will hold 23.6 
pounds of oxidizer. 

Purpose -- To measure range, range ra te ,  and bearing angle t o  Agena so 
crew can determine maneuvers necessary f o r  rendezvous. 

Operation -- Transponder on Agena receives radar b p r l s e s  and returns  
them t o  spacecraft at a specific frequency and pulse xidth. 
only signals processed by transponder. 

Radar accepts 

Location -0 small end of spacecraft on forward face of rendezvous and 
recovery section. 

Size -- less than two cubic f e e t  

Weight -- less than 70 pounds 

Power Requirement -- less than 80 watts 

- 



Auxi l i a ry  Tape Memory (ATM) -- The Auxi l ia ry  Tape Memory i s  a 15- t rack  
magnetic t ape  r eco rde r  which s t o r e s  835,000 b i t s  on each t r a c k  r e s u l t i n g  - 
i n  a t o t a l  s t o r a g e  of 12,500,000 b i t s .  
p rocess ing  b i t s  a r e  recorded i n  t r i p l i c a t e .  
redundant s t o r a g e  f o r  approximately 1,170,000 b i t s  t h a t  can be used f o r  
e x t e r n a l  s t o r a g e  of computer programs. The present  computer has  provided 
onboard computer program c a p b i l i t y  f o r  launch, rendezvous,  and r e e n t r y  
and has  156,000 b i t s  of program s torage .  

Data p a r i t y ,  c locking ,  and computer 
The ATM provides  t r i p l e  

The ATM i s  a he rme t i ca l ly - sea l ed  u n i t  which c o n t a i n s  a mechanical 
t r a n s p o r t  assembly mounted on v i b r a t i o n  i s o l a t o r s ,  an an e l e c t r o n i c  assembly 
con ta in ing  the  power supply,  c o n t r o l  l o g i c ,  record  l o g i c ,  and playback 
log ic .  

The t a p e  t r a n s p o r t  i s  a f l a n g e l e s s  r e e l ,  peripheral d r i v e  u n i t  which 
con ta ins  525 f e e t  of one-inch wide magnetic tape .  The magnetic tape  i s  
d r iven  by an end le s s ,  seamless 3f4- inch  wide mylar b e l t  c a l l e d  the  per iph-  
e r a l  d r i v e  b e l t .  The pe r iphe ra l  d r i v e  b e l t  i s  i n  t u r n  d r iven  by two 
d r i v e  caps t ans  which a r e  coupled by smaller end le s s ,  seamless mylar b e l t s .  
By not  exposing the  magnetic t ape  t o  d r ive  s t resses ,  i t s  u s e f u l  l i f e  i s  
extended. 

The u n i t  weighs 26 pounds, con ta ins  700 cubic  inches ,  and uses  
approximately 18 wat t s .  
t o r i e s ,  Middletown, Conn., under c o n t r a c t  t o  the  I n t e r n a t i o n a l  Business  
Machines, E l e c t r o n i c s  Systems Div i s ion ,  Owego, N. Y . ,  f o r  t he  prime 
Gemini c o n t r a c t o r ,  McDonnell A i r c r a f t  Corp. 

The ATM i s  b u i l t  by Raymond Engineer ing Labora- 
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G E M I N I  LAUNCH VEHICLE 

The Gemini Launch Vehicle (GLV 10) i s a  modif ied 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  b a l l i s t i c  m i s s i l e  c o 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  t o  t h e  launch v e h i c l e s  used i n  previous Gemini f l i g h t s .  

FIRST STAGE SECOND STAGE 

HEIGHT 63 f e e t  27 f e e t  

DIAMETER 10 f e e t  10 f e e t  

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

FUEL 50-50 blend of monomethyl hydraz ine  and 
unsymmetrical-dimethyl hydraz ine  

OX I D I ZE R Nitrogen t e t r o x i d e . p r o p e l l a n t s  are  hypergol ic ,  i g n i t e  
spontaneously upon c o n t a c t  wi th  o x i d i z e r ) .  

Overa l l  h e i g h t  of launch v e h i c l e  and s p a c e c r a f t  i s  109 f e e t .  Combined 
weight i s  about 340,000 pounds. 

Modif ica t ions  t o  T i t a n  I1 f o r  u s e  as t h e  Gemini Launch Vehicle  inc lude :  
(NOTE: GLV-10 same as GLV 1 through 9 )  

1. Malfunction d e t e c t i o n  system added t o  d e t e c t  and t r a n s m i t  b o o s t e r  
performance informat ion  t o  t h e  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 i f  primary system f a i l s .  

3 .  Radio guidance s u b s t i t u t e d  f o r  i n e r t i a l  guidance. 

4. Retro  and v e r n i e r  r o c k e t s  d e l e t e d .  

5. New second s t a g e  equipment t r u s s  added. 

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

7 .  T r a j e c t o r y  t r a c k i n g  requirements  s i m p l i f i e d .  

8. E l e c t r i c a l  h y d r a u l i c  and instrument  systems modified.  

Gemini Launch Vehic le  program management f o r  NASA i s  under t t e  
d i r e c t i o n  of t h e  Space Systems Divis ion  of t h e  A i r  Force System Ccrr,ms.rld. 
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AGENA TARGET V E H I C J ~ E  

The Agena t a r g e t  v e h i c l e  f o r  Gemini 10 i s  a mod i f i ca t ion  of t he  U .  S. 
A i r  Force Agena D upper s t a g e ,  s i m i l a r  t o  t he  space v e h i c l e s  which he lped  
propel  Ranger and Mariner  s p a c e c r a f t  t o  t h e  Moon and p l a n e t s .  

I t  a c t s  a s  a s e p a r a t e  s t a g e  of t h e  AtlasIAgena launch v e h i c l e ,  
p l ac ing  i t s e l f  i n t o  o r b i t  w i t h  i t s  main propuls ion ,  and can be maneuvered 
e i t h e r  by ground c o n t r o l  o r  t h e  Gemini 10 crew, us ing  two propuls ion  
s y s t e m s .  

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

Length ( O r b i t )  26 f e e t  Minus shroud and -Jdapter  

Diameter 5 f e e t  

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

Thrus t  

F u e l  

Ox i d  i L e r  

16,000 pounds Primary Propuls ion  System (PPS) 
400 pounds Secondary Propuls ion  System (SPS) 

32 pounds Secondary Propuls ion  System (SPS) 
Unit  I1 

Unit  I 

UDMH (Unsymmetrical Dimethyl Hydrazine) 

I R F N A  ( i n h i b i t e d  Ked Fuming N i t r i c  Acid) i n  
primary propuls ion  system; MON (Mixed Oxides of 
Ni t rogen)  i n  secondary propuls ion  system. 

Combust i on  I R F N A  and UDMH a r e  hype rgo l i c ,  i g n i t e  on c o n t a c t  

P r i m a r y  and secondary p ropu l s ion  systems a r e  r e s t a r t a b l e .  Main engine 
p l aces  Agena i n t o  o r b i t  and i s  used  f o r  l a r g e  o r b i t  changes. Secondary 
system, two 200-pound-thrustY af t - f  i r i n g  engines ,  a r e  f o r  s m a l l  v e l o c i t y  
changes.  Two 16-pound-thrust ,  a f t - f i r i n g  t h r u s t e r s  a r e  f o r  u l l a g e  o r i e n t a -  
t i o n  and v e r n i e r  ad jus tments .  A t t i t u d e  c o n t r o l  ( r o l l ,  p i t c h ,  yaw) i s  
accomplished by s i x  n i t r o g e n  j e t s  mounted on Agena a f t  end. 

Modi f i ca t ions  t o  Agena f o r  u s e  a s  Gemini rendezvous target vehicle inc lude :  

1. Dockingadapter and equipment t o  permit  mechanical  connec t ion  wi th  
Gemini du r ing  fl i g h t .  

2. Radar t ransponder  compatible  wi th  Gemini r ada r .  

3 .  Displays  and in s t rumen ta t ion ,  p l u s  aapisicn l i g h t s  f o r  v i s u a l l y  
l o c a t i n g  and i n s p e c t i n g  Agena be fo re  docking. 

4 .  Secondary propuls ion  system f o r  s m a l l  o r b i t a l  changes. 

5 .  Auxi l i a ry  equipment r ack  f o r  s p e c i a l  rendezvous equipment and 
te lemet ry .  

6 .  Command c o n t r o l  equipment t o  a l low c o n t r o l  by Gemini 10  crew o r  
ground c o n t r o l l e r s .  
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7. M u l t i - r e s t a r t  engines  t o  provide  i n - o r b i t  maneuver c a p a b i l i t y  

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

STATIC CHARGE D E V I C E  

Three p ro t rud ing  f l e x i b l e  copper f i n g e r s  a r e  i n s t a l l e d  on the  Agena 
docking cone t o  make f i r s t  c o n t a c t  wi th  t h e  s p a c e c r a f t .  Any charge w i l l  
be c a r r i e d  t o  a ground i n  t h e  Agena and d i s s i p a t e d  a t  a c o n t r o l l e d  r a t e .  
An e l e c t r o s t a t i c  charge  moni tor ing  device  i s  a l s o  i n s t a l l e d  i n  t h e  t a r g e t  
docking adap te r  t o  measure t h e  p o t e n t i a l  o r  d i f f e r e n c e  i n  charge between 
the  two v e h i c l e s .  
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ATLAS LAUNCH VEHICLE 

The Atlas Standard Launch Vehicle is a refinement of the modified 
U. S. Air Force Atlas intercontinental ballistic missile, similar to the 
launch vehicle which placed Project Mercury astronauts into orbit. 

Atlas is a 1% stage vehicle, igniting all three main engines on the 
pad, then dropping off  the two outboard booster engines at staging, allowing 
the single sustainer engine to continue thrusting at altitude, aided by 

Weight 

Thrust 

two small vernier engines. 

Height 77 Feet 

Diameter 16 Feet 

10 Feet 

5 Feet, 10 inches 
260,000 pounds 

390,000 pounds 

57 , 000 pounds 
Balance 

Fuel RP-1, a hydrocarbon 

Minus Agena Payload 

Lower Booster Section 

Tank Sections 

Tapered Upper End 
Fully fueled, minus Agena 
pay load 

Total at liftoff 
Two booster (outer) engine 
One Sustainer (center) engine 

Two small vernier engines for 
trajectory and final velocity 
control 

resembling kerosene 

Ox id iz er Liquid oxygen at-297 degrees F. 

Combu s t ion Unlike Titan's hypergolic, spontaneous ignition, 
Atlas combustion i s  achieved by forcing propellants 
to chambers under pressure, burning them in has 
generators which drive propellant pump turbines. 

Modifications to the Atlas Standard Launch Vehicle for the Gemini 10 
mission include: 

1. Special autopilot system for rendezvous mission. 

2. Improved propellant utilization system t o  assure simultaneous 
depletion of both fuel oxidizers. 

3 .  Increased thickness of Atlas structure for support of Agena 
Upper stage. 

4 .  Simplified pneumatic system. 

5. Retrorockets moved from exterior equipment pods to upper inter- 
stage adapter section. 

6. Uprated MA-5 propulsion system (used on later Mercury flights). 

7 .  Modular telemetry kit tailored for each mission. 

Atlas Standard Launch Vehicle program management for NASA in under 
the direction of the Space Systems Division of the Air Force Systems 
Command. 
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CRFW BIOGRAPHIES - 

NAME: John Watts Young 

BIR!l!iiPLACE AND DATE: 

EDUCATION: 

San FLpancisco, Calif., Sept. 24, 1930. 

Bachelor of Science degree i n  aeronaut ical  engineering from 
Georgia Inst i tute  of Technology, 1952. 

MARITAL STATUS: Married t o  t h e  former Barbara V. White of Savannah, Ga, 

CHILDREN: Sandy, Apr. 30, 1957; John, Jan. 17, 1959. 

PROFESSIONAL SOCIETIES: Member, American I n s t i t u t e  of Aeronautics and 
Astronautics; assoc ia te  member, Society of 
Fxperlmental Test P i lo t s  . 

EXPERIENCE: Upon graduation from Georgia Tech, Young entered the  United 
States N a v y  and is now Commander i n  t h a t  service.  

*om 1959 t o  1962 he served as a test  p i lo t ,  and later program 
manager of the F4H weapons system project,  doing tes t  and 
evaluation f l i g h t s  and writ ing technical  reports .  

He served as maintenance o f f i c e r  f o r  all-weather Fighter 
Squadron 143 a t  the  Naval Air Station, Miramar, Calif. 

I n  1962, Young set world time-to-climb records i n  the 3,000 
meter and 25,000 meter a l t i t u d e s  i n  the  F4B navy f igh te r .  

He was t h e  p i l o t  f o r  t he  first manned Gemini f l i g h t  i n  March 
1965 and backup p i l o t  for Gemini 6. 

He has logged more than 3,400 hours flying time, including 
more than 2,900 hours i n  j e t  aircraft. 

CURREMT A S S I G I " T :  
by NASA i n  September 1962. 
astronaut t r a in ing  program he has had specialized dut ies  including monitoring 
development of t h e  environmental control  system, pressure suits, survival 
and associated p i l o t  equipment, such as spacecraft  e jec t ion  sea t s  and couches. 

Young was among the  group of nine astronauts  selected 
In addi t ion t o  par t ic ipa t ion  i n  the overall 
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NAME: Michael C o l l i n s  

BIRTHPLACE AND DATE: Rome, I t a l y ,  Oct. 31, 1930 

EDUCATION: Bachelor of Sc ience  degree from t h e  United S t a t e s  M i l i t a r y  
Academy, West P o i n t ,  New York. 

MARITAL STATUS: Marr ied t o  t h e  former P a t r i c i a  M. Finnegan of Boston, 
Mass. 

CHILDREN: Kath leen ,  May 6 ,  1959; Ann S. ,  Oct. 31, 1961; Michael L . ,  
Feb. 23,  1963. 

PROFESSIONAL ORGANIZATIONS: Member, Soc ie ty  of Experimental  Tes t  P i l o t s .  

EXPERIENCE:  C o l l i n s ,  an A i r  Force Major,  chose an A i r  Force career 
fo l lowing  g radua t ion  from West Poin t .  

He served  as an experimental  f l i g h t  t e s t  o f f i c e r  a t  t h e  
A i r  Force F l i g h t  Tes t  Center ,  Edwards AFB, C a l i f .  I n  t h a t  
c a p a c i t y  he  t e s t e d  performance and s t a b i l i t y  and c o n t r o l  char-  
a c t e r i s t i c s  of A i r  Force a i r c r a f t ,  p r i m a r i l y  j e t  f i g h t e r s .  

He has  logged more than  3,500 hours  f l y i n g  t i m e ,  i nc lud ing  
more than  3,000 hours  i n  j e t  a i r c r a f t .  

CURRENT ASSIGNMENT: C o l l i n s  w a s  one of t h e  t 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 NASA i n  October 1963. I n  a d d i t i o n  t o  p a r t i c i p a t i n g  i n  t h e  
a s t r o n a u t  t r a i n i n g  program, he  c o n c e n t r a t e s  on p res su re  s u i t s .  He w a s  
a l s o  named as p i l o t  of t h e  backup crew on Gemini 7.  
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NAME: Alan Lavern Bean 

BIRTHPLACE AND DATE: Wheeler, Tex., Mar. 15, 1932. 

EDUCATION: Bachelor of Science degree in Aeronautical Engineering, 
University of Texas. 

MARITAL STATUS: Married to the former Sue Ragsdale of Dallas, Tex. 

CHILDREN: Clay A,, Dec. 18, 1955; Amy Sue, Jan. 21, 1963. 

EXPERIENCE: Bean, a Navy ROTC student at Texas, was commissioned upon 
graduation and received his flight training. He is now a 
Naval Lieutenant Commander. 

He attended the School of Aviation Safety at the University 
of Southern California. 

Bean was assigned to Attack Squadron 4 4 ,  Jacksonville, Fla., 
Naval Air Station for four years. He then attended the Navy 
Test Pilot School at Patuxent River, Md. 

He served at Patuxent as project officer on various aircraft 
for Navy preliminary evaluation, initial trials and final 
board of inspection and survey trials. 

Bean was later assigned with Attack Squadron 172 at Cecil 
Field, Fla., as a A-4 light jet attack pilot. 

He has logged more than 2,600 hours flying time, including 
more than 2,200 hours in jet aircraft. Bean has flown 24 
aircraft, including jet propelled, and helicopter models. 

CURRENT ASSIGNMENT: Bean was chosen as an astronaut in the group named 
by NASA in October 1963. In addition to participating in the astronaut 
training program. he has specific responsibility in the recovery systems 
areas. 
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NAME: Clifton C u r t i s  W i l l i a m s ,  Jr. 

BIRTHPLACE AlpD IlATE: Mobile, A l a , ,  Sept. 26, 1932. 

EDUCATION: Bachelor of Science degree i n  mechanical engineering From 
Auburn University. 

MITAL S!l!A!RB: Married t o  the former Jane E. Laslsche of M e w  Bern, N. C. 

PROFESSIOIQAL ORGANIZATIONS: Member of Sigma chi; Pi Tau Sigma, nat ional  
mechanical honorary; Tau Beta Pi, nat ional  
engineering society;  and associate  member of 
the  Society of Ekperimental Test Pilots. 

FXPEEIIENCE: W i l l i a m s ,  a Major i n  the  United S ta t e s  Marine Corps, i s  a 
graduate of the  Navy Test P i l o t  School a t  Fatuxent R i v e r ,  Md., 
and attended the  Marine Corps School a t  Quantico, Va. 

He served three years as a t e s t  p i l o t  i n  t he  Carrier 
Su i t ab i l i t y  Branch of the  Fl ight  Test Division at Pa twent  
River. 
the F8E, TF&, F8E (attack),  A4E and automatic c a r r i e r  landing 
system. 

This work included Land based and shipboard tests of 

Williams has logged more than 2,400 hours P l y i n g  time, 
including more than 1,900 hours i n  jet aircraft, 

CURRENT ASSIGNMENT: W i l l i a m s  was one of the  t h i r d  group of as t ronauts  chosen 
by NASA i n  October 1963. 
t r a in ing  p r o ~ a m ,  he has spec i f ic  r e spons ib i l i t i e s  i n  the  f i e l d s  of range 
operations and crew safe ty  and monitoringbooster tanks performed on the  
Gemini 9 f l i g h t  from the  Mission Control Center. 

I n  addition t o  par t ic ipa t ion  i n  the  ove ra l l  astronaut 
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PREVIOUS G E M I N I  FLIGHTS 

Gemini 1, A ~ K .  8 ,  1964 

Unmanned o r b i t a l  f l i g h t ,  u s i n g  f i r s t  p roduct ion  s p a c e c r a f t ,  t o  
t e s t  Gemini launch v e h i c l e  performance and a b i l i t y  of launch v e h i c l e  
and s p a c e c r a f t  t o  wi ths tand  launch environment. Spacec ra f t  and second 
stage launch v e h i c l e  o r b i t e d  f o r  about f o u r  days. No recovery at tempted.  

Gemini 2 ,  Jan .  19,  1965 

Unmanned b a l l i s t i c  f l i g h t  t o  q u a l i f y  s p a c e c r a f t  r e e n t r y  h e a t  pro- 
t e c t i o n  and s p a c e c r a f t  systems. Delayed t h r e e  t i m e s  by adverse  weather ,  
i nc lud ing  h u r r i c a n e s  Cleo and Dora. December launch a t tempt  te rmina ted  
a f t e r  mal func t ion  d e t e c t i o n  system shu t  engines  down because of hydrau l i c  
component f a i l u r e .  Spacec ra f t  recovered a f t e r  b a l l i s t i c  r e e n t r y  over  
A t l a n t i c  Ocean. 

Gemini 3, Mar. 23, 1965 

F i r s t  manned f l i g h t ,  w i t h  As t ronau t s  V i r g i l  I. Grissom and John W. 
Young as crew. Orbi ted  E a r t h  t h r e e  t imes i n  f o u r  hours ,  53 minutes .  
Landed about  50 mi les  s h o r t  of planned l and ing  area i n  A t l a n t i c  because 
s p a c e c r a f t  d i d  no t  provide  expected l i f t  du r ing  r een t ry .  F i r s t  manned 
s p a c e c r a f t  t o  maneuver ou t  of p lane ,  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  f i r s t  man t o  f l y  i n t o  space twice. 

Gemini 4, June 3-7,  1965 

Second manned Gemini f l i g h t  completed 62 r e v o l u t i o n s  and landed i n  
primary A t l a n t i c  recovery a r e a  a f t e r 9  hour s ,  56 minutes  of f l i g h t .  
As t ronaut  James A. McDivi t t  w a s  command p i l o t .  As t ronaut  Edward H. White I1 
was p i l o t ,  accomplished 2 1  minutes  of Ex t r aveh icu la r  A c t i v i t y  (EVA) u s i n g  
a hand-held maneuvering u n i t  f o r  f i r s t  t ime i n  space.  Near-rendezvous 
wi th  GLV second s t a g e  was not  accomplished a f t e r  u s e  of pre-planned amount 
of f u e l  f o r  t h e  maneuver. Malfunct ion i n  I n e r t i a l  Guidance System 
requ i r ed  crew t o  perform z e r o - l i f  t r e e n t r y .  

Gemini 5, Aug. 21-29, 1965 

As t ronau t s  L. Gordon Cooper and Char les  (Pe te )  Conrad, Jr . ,  c i r c l e d  
t h e  Ea r th  120 t imes i n  seven days,  2 2  hours  and 56 minutes .  Cooper was 
f i r s t  t o  make two o r b i t a l  space f l i g h t s .  F a i l u r e  of oxygen h e a t i n g  
system i n  f u e l  c e l l  supply system th rea t ened  mis s ion  du r ing  f i r s t  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  c e l l s  by both crew and ground personnel ,  permi t ted  
crew t o  complete f l i g h t  s u c c e s s f u l l y .  Spacec ra f t  landed about 100 m i l e s  
from primary A t l a n t i c  recovery v e s s e l  because of e r roneous  b a s e - l i n e  
informat ion  programmed i n t o  onboard computer, a l though computer i t s e l f  
performed as planned. P lan  t o  rendezvous wi th  a t ransponder-bear ing  pod ' 

c a r r i e d  a l o f t  by Gemini 5 w a s  cance l l ed  because of problem wi th  f u e l  c e l l  
oxygen supply.  

-more- 
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Gemini 7, Dec. 4-18, l$$ 

H o l d s  current world rccord for mnne3. space f l i g h t  as Command F i lo t  
Frank Fbrman and Pilot James Love11 completed 206 revolutions of t he  ear th  
i n  13 days, 18 hours, wid 35 minutes. Cn t h e  1 2 t h  day o f  t h e i r  f l i c h t ,  
Gemini 7 served as t a rge t  f o r  t he  Gemini 6 spacecraft  on t h e  f i r s t  successful 
rendezvous i n  space, In  proving m n ' s  a b i l i t y  t o  operate i n  s p c e  for a 
period up t o  two weeks, t he  crew of Gemini 7 carr ied out m fimbitious l i s t  of 
20 experiments including a l l  medical experiments i n  t h e  G+-.rnini I?agram, a tes t  
of l a s e r  communications from space and v isua l  acuity.  
continuous d i f f i c u l t y  with the de l t a  p l i g h t  on the f u e l  c e l l  system. 
the  system performed f o r  the  e n t i r e  mission. The only other problem encount- 
ered was the  temporary malfunction of a yaw th rus t e r  on the  spacecraft .  
Gemini 7 landed i n  t h e  i&Lantic on Dec. 18, making a controlled reentry which 
brought it within 10 miles of the  recovery ca r r i e r .  

The Gemini 7 experienced 
HDwcver, 

Gemini 6.  Dee. 15-16, 1965 

The first spacecraft  t o  rendezvous with another spacecraft  i n  orb i t .  
Command Pi lo t  Walter Schirra and P i lo t  Thorns Stafford f l e w  t h e i r  spacecraft  
from a 100-by-167 mile o r b i t  i n to  a 185-mik c i r cu la r  orb i t ,  rendezvousing 
with Gemini 7 over t h e  Pac i f ic  Ocean a t  5 hours, 47 minutes af'ter l i f t o f f .  
It demonstrated one of t he  major objectives of t he  program, and also paved 
the way f o r  Apollo Lunar O r b i t  Rendezvous i n  t h e  accomplishment of t he  f irst  
manned landing on the  Moon. 

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

On Dec. 12, the  Gemini 
attempt. On the f irst  try, Oct. 25, t h e  Agena Target Vehicle was destroyed 
by a hard s t a r t  of  i t s  primary propulsion system. 
Launch Vehicle f a i l ed  t o  l i f t o f f  when an e l e c t r i c a l  plug connecting the  
rocket with the  pad e l e c t r i c a l  system dropped out prematurely. 

Gemini 8, March 16, 1966 

Astronaut Neil  Armstrong, Command Pilot ,  and David Scott ,  P i lo t ,  completed 
the  first rendezvous and docking with an Agena spacecraft  launched i n t o  o rb i t  
approximately 100 minutes earlier. 
near t he  end of t h e s e a m  revolution after an e l e c t r i c a l  short  c i r c u i t  i n  tbe 
Gemini spacecraft  caused continuous f i r i n g  of a r o l l  thruster. 
undocked from t h e  Agena and act ivated t h e  reentry react ion control  system t o  
regain control  of the  spacecrart .  The crew made a guided reentry and landed 
i n  the  Pacif ic  Ocean 500 miles eas t  of the  is land of Okinawa, and only approx- 
imately f i v e  miles from the  aiming point. C, recovery a i r c r a f t  was  on t h e  
scene before splashdown t o  parachute a recovery team t o  the  spacecraft .  
crew and spacecraft  were picked up by a Navy destroyer approximately three 
hours a f t e r  splashdown . 

The planned three-day f l i g h t  was terminated 

The crew 

The 

-more- 
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Gemini 9, June 3-6, 1$6 

Three separate rendezvous with the  fiuqented Target Docking Adapter and a 
two-hour and 10-minute extravehicular a c t i v i t y  were the  primary accomplishments 
of  the  seventh manned Gemini f l i g h t .  Col. Thomas P. Stafford, a veteran of t he  
first US rendezvous mission i n  Gemini 6, was command p i l o t  f o r  t h e  three-day 
f l i g h t .  Eugene Cernan was p i l o t  and performed the  EVA. The f l i g h t ,  o r ig ina l ly  
scheduled for  M a j j  17, was postponed two w e e k s  when the A t l a s  booster which was 
launching the  Rgena Target Vehicle developed an electrical  short c i r c u i t  which 
caused i t s  engines t o  gimbal hard over and abort  t h e  f l i g h t .  
subst i tuted f o r  t he  Agena and was launched on June 1. Gemini 9 did not launch 
on June lwhen  a malfunction i n  the  computer transmitt ing data t o  the  spacecrafi  
caused an automatic hold at  T-3 minutes. Gemini 9 was launched two days l a t e r ,  
and although the  shroud had f a i l e d  t o  separate f r o m  the  ATDA which prevented 
any docking exercises, an i n i t i a l  t h i r d  o r b i t  rendezvous was achieved, followed 
by an equi-period rendezvous, and a lunar abort  o r  rendezvous from above on 
the following day. 
Cernan spent more than one o rb i t  outside the  spacecraft before visor fogging 
i n  h i s  helmet forced termination of t h e  EVA before t h e  Astronaut Maneuvering 
Unit experiment could be performed. Gemini 9 made the  most accurate landing 
t o  date i n  the  program, splashing down approximately three and one half  miles 
f’rom the  recovery c a r r i e r  i n  the  West Atlant ic  a f t e r  4-4 revolutions of the  
Earth . 

The ATDA was 

The ?3VA was postponed one day because of crew fat igue.  

I 

-more- 
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AMU 

ASCO 

CGLVTC 

ECS 

ETR 

EVA 

ELS S 

FLT 

GAATV 

GATV 

G EN 

GLV 

GN2 

GT 

IMU 

I RFNA 

Lc (14) 

LD (14)  

LD (l.9) 

LIMD 

ABBREVIATIONS AND SYMBOLS FREQUENTLY USED 

A s t r o n a u t  M a n e u v e r i n g  U n i t  

A u x i l i a r y  S u s t a i n e r  C u t  O f f  

C h i e f  G e m i n i  L a u n c h  Vehic le  T e s t  
, ~ n d u c t o r  

E n v i r o n m e n t a l  C o n t r o l  S y s t e m  

E a s t e r n  T e s t  R a n g e  

E x t r a v e h i c u l a r  A c t i v i t y  

E x t r a v e h i c u l a r  L i f e  S u p p o r t  Systcin 

F l i g h t  Director  (Houston)  

G e m i n i  A t l a s  Agena  t a rge t  v e h i c l e  

G e m i n i  A g e n a  t a rge t  vehic le  

G e n e r a l  i n f o r m a t i o n  

G e m i n i  l a u n c h  v e h i c l e  

G a s e o u s  N i t r o g e n  

G e m i n i  T i t a n  

I n e r t i a l  m e a s u r i n g  u n i t  

I n h i b i t e d  R e d  Fuming  N i t r i c  A c i d  

Launch C o n d u c t o r  - C o m p l e x  14 

L a u n c h  Di rec tor  - C o m p l e x  14  

L a u n c h  Di rec tor  - C o m p l e x  19 

L a u n c h  M i s s i o n  Director  
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L i q u i d  N i t r o g e n  LN2 

LO2 

LTC 

MCC 

MD 

OAMS 

PCM 

s /c 

SPCFT 

S LD 

SLV 

S TC 

S RO 

TDA 

UDMH 

Liquid Oxygen 

Lockheed T e s t  Conductor 

Mission Con t ro l  Center (Defined w i t h  
t he  word Houston o r  C a p e )  

Mission Direc tor  (Houston) 

O r b i t  A t t i t u d e  Maneuvering System 

P u l s e  Code Modulation 

( G e m i n i )  s p a c e c r a f t  

Chief  S p a c e c r a f t  t e s t  conductor  

S imultaneous Launch Demonstration 

S tandard  ( A t l a s )  launch v e h i c l e  

SLV t es t  conductor  

Supe r in t enden t  of range o p e r a t i o n s  

Ta rge t  docking adapter 

Unsymmetrical Dimethlhydrazine 
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Approximate T i m e s  of Major Events 

I n  Nominal Gemini 10 Mission 

GET 
Hours 

Event GET 
Hours 
- 

00 - Launch 13 - 

- Synoptic t e r r a i n  photos (S-5) - 
- 

02 - 
- 

Event 

16 - 

- 
1 7  -End s l e e p  per iod  

- - 
- - 

05 - Rendezvous wi th  Agena 10 18 - 

F i r s t  dock, bending mode check 19 - 
- Dual rendezvous p l a t e  change 
- Undock - I o n  wake experiment (S-26) 

- Undock 
- I o n  wake Experiment (S-26) 

20 -Dock 

Dual rendezvous h e i g h t  ad j u s t .  (pps)_ Dock 
08 - Eat per iod  2 1  - - -Dua l  rendezvous h e i g h t  a d j u s t .  

- Dual rend. h e i g h t  a d j u s t .  (PPS)  - - End e a t  per iod  
09 - Begin s l e e p  pe r iod  

- 
22 - Undock, dua l  rendezvous c o - e l l i p t i c a l  - - I o n  wake experiment - - - 

10 - 
- 

23 -Beg in  stand-up EVA (S-13) 
-.. Color pa t ch  photography - Synopt ic  weather (S-6) and t e r r a i n  photos 

11 - 2 4  -End stand-up EVA 

- -Beg in  eat period 

1 2  - 25 - 

- End eat  per iod  - Landmark c o n t r a s t  experiment.(MSC-12) 
Synopt ic  t e r r a i n  photo ( S 0 5 )  as p o s s i b l e  



GET 
Hours 
- 

26 - 
- 
- 

3 2  - 

Event GET 
Hours 
- Event 

39 - End s l e e p  pe r iod ,  begin  eat  per iod 
S t a r  o c c u l t a t i o n  nav (D-5) - 
Synoptic  weather  photo (S-6) - 
Landmark c o n t r a s t  (i.ISC- 12 )  - Dual rendezvous h e i g h t  a d j u s t .  

S t a r  o c c u l t a t i o n  nav (D-5) 

- 
40 - End ea t  pe r iod  

- 
- 

41 - Dual rend. catch-up a d j u s t  
- Landmark c o n t r a s t  (MSC-12) 
- S t a r  o c c u l t a t i o n  nav (D-5) Synopt ic  weather  ( S  6 )  - 

Synoptic  weather  (S-6) 42 - - 
S t a r  o c c u l t a t i o n  nav (D-5) - 

- 
Begin eat  per iod 43 - 
Synopt ic  weather  (S-6) - - 

- 
End ea t  per iod  
Begin s l e e p  pe r iod  

44 - - 
- 
- 

45 - 

- 
46 - 

- 
48 - 

Begin eat  per iod  

End e a t  per iod  

i)u& rendezvous 

Umbil ical  EVA 
Evalua te  e x t r a v e h i c u l a r  l i f e  suppor t  
system, hand-held maneuvering u n i t ,  
r e t r i e v e  S-12, S-10 experiments  
End u m b i l i c a l  EVA 

Open h a t c h ,  j e t t i s o n  equipment 

51 - 
- Begin e a t  per iod  
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GET Event 
Hours 
- 

52 - 
- End e a t  per iod  - Zodiacal  l i g h t  photo (S-1) - 

53 - Ion  sens ing  a t t i t u d e  cont  (D-10) - - - 
54 -Beg in  s l e e p  per iod  - - 

- 
55 - - 

- 
63 -End eat  per iod 

-Ion sens ing  a t t i t u d e  cont .  ( D - 1 0 )  

GET 
Hours 

Event 

65 - 
- - 

66 - - - - 
67 - Begin e a t  per iod  

- - 
- End eat  per iod  

68 - 
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NOTE: Clip t h e  t ime s c a l e s  
a t  l e f t  and s l i d e  
them a long  t h e  s c a l e s  
showing t h e  approxi-  
mate ground e lapsed  
t i m e  of a nominal 
mission.  Place t h e  
l o c a l  t i m e  of l i f t o f f  
o p p o s i t e  t h e  00 on 
t h e  GET s c a l e  and you 
w i l l  be a b l e  t o  read  
off t h e  approximate 
l o c a l  t i m e s  of major 
even t s  . 
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