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NASA SCHEDULES FOUR-DAY 

MANNED GEMINI  FLIGHT 

FROM CAPE KENNEDY 

The Nat iona l  Aeronautics and Space Adminis t ra t ion w i l l  

launch the  United S t a t e s '  longest  dura t ion  manned space 

f l i g h t  t o  date from Cape Kennedy, Fla. ,  no e a r l i e r  than  June 3. 

The two-man Gemini 4 mission i s  scheduled t o  c i r c l e  the 

Earth 62 times i n  four  days to evalua te  t h e  e f f e c t s  of extended 

space f l i g h t  on crew performance and phys ica l  condi t ion.  

Astronaut James A. McDivitt i s  command p i l o t  and Astronaut  

Edward H. White I1 is  p i l o t  f o r  the  f l i g h t .  Astronauts  Frank 

Borman and James A. Lovell ,  Jr., the  back-up crew, w i l l  r ep l ace  

the  primary crew should e i t h e r  member o f  that  team become 

i n e l i g i b l e  f o r  the f l i gh t .  

The mission i s  designated Gemini 4--the f o u r t h  of 12 

The f irst  two missions,  f l i g h t s  planned i n  the  Gemini p ro jec t .  

Gemini 1 and Gemini 2, were wunanned. 

Grissom and John Young o rb i t ed  the  Earth t h r e e  times March 

23 i n  Gemini 3. 

Astronauts  V i r g i l  

- more - 
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A success fu l  f’ull-duration Gemini 4 f l i g h t  w i l l  more 

than t r i p l e  the manned space f l i g h t  t i m e  accumulated by the 

United S t a t e s .  To date the  U.S. has n e a r l y  65 man-hours i n  

space and the  Gemini 4 mission would b r i n g  the t o t a l  t o  

about  257 man-hours. T o t a l  U.S. manned s p a c e c r a f t  time i n  space 

would be about 154 hours a f t e r  the 97-hour-and-50-minute Gemini 

4 f l i g h t .  

Gemini 4 w i l l  be launched by a two-stage T i t an  11, a 

modified U.S. A i r  Force 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 ,  

i n t o  an o r b i t  w i t h  a high p o i n t  (apogee) 185 m i l e s  and low 

p o i n t  (perigee) of 100 mi l e s  above the  Earth. Each o r b i t  w i l l  

take about 90 minutes and range between 33 degrees no r th  and 

south of t he  Equator. 

Recovery i s  planned i n  the  A t l a n t i c  Ocean about 400 

m i l e s  south of Bermuda. 

Eleven experiments a r e  planned f o r  Gemini 4. Three of 

t hese  are medical, fou r  engineering, two Department of Defense 

and two s c i e n t i f i c .  

The medical experiments w i l l  s tudy e f f e c t s  of exe rc i se  

and work i n  space, time h e a r t  c o n t r a c t i o n s  with a phonocardiogram 
and determine whether bone deminera l iza t ion  t akes  p lace  on long 

space f l i g h t s .  - more - 



- 3 -  

Engineering experiments will measure electrostatic 
charges on the spacecraft surface, measure radiation immediately 

around the spacecraft, monitor direction and amplitude of the 

Earth's magnetic field with respect to the spacecraft and 

make two-color photographs of the Earth's "limb" (the outer 

edge of brightness). 

DOD experiments concern radiation measurements inside the 

spacecraft and simple devices for navigation. 

Scientific experiments include wide-angle terrain and 

weather photography. 

The Gemini 4 mission marks the first time that mission 

control will be exercised at the Manned Spacecraft Center, 

Houston. The Mission Control Center at Houston was used to 

monitor the Gemini 3 mission but control of that mission and 

all the Mercury manned space flights was done at Cape Kennedy. 

The Gemini program is the second phase of the United 

State's manned space flight program. It is designed to provide 

experience in orbiting maneuvers, rendezvous and docking, space 

flights lasting up to 14 days and for manned scientific in- 

vestigations in space. 
- more - 
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Gemini is under the d i r e c t i o n  of the Off ice  of  Manned 

Space F l i g h t ,  NASA Headquarters, Washington, D.C., and i s  

managed by NASA's Manned Spacecraf t  Center,  Houston. Gemini 

i s  a n a t i o n a l  space e f f o r t  and i s  supported by the  Department 

of  Defense i n  such areas as launch vehicle development, 

launch opera t ions ,  t r ack ing  and recovery.  

(BACKGROUND DATA FOLLOWS) 

- more - 
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POSSIBLE EXTRAVEHICULAR ACTIVITY 

N o  dec i s ion  has been made whether i n  the Gemini 4 

mission the crew w i l l  engage i n  ex t r aveh icu la r  a c t i v i t y .  

This w i l l  depend on the  qua l i fy ing  of  t h e  e x t r a v e h i c u l a r  

space s u i t s  and the hatch.  

During t h e i r  t r a i n i n g  the Gemini 4 crew performed a 

simulated ex t r aveh icu la r  t e s t  i n  the  vacuum chamber a t  

McDonnell A i r c r a f t  Corp., a t  a simulated a l t i t u d e  of l50,OOO 

f e e t .  

A dec i s ion  t o  undertake the  e x t r a v e h i c u l a r  tes t  can 

be made as l a t e  as t h e  day before  the  launch. 

- more - 
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G E M I N I  4 PRIMARY OBJECTIVES 

1. Demonstrate and eva lua te  performance of the space- 

c r a f t  systems f o r  a per iod  exceeding f o u r  days. 

2. Evaluate e f f e c t s  of prolonged exposure t o  the space 

environment of the two-man f l i g h t  crew i n  p repa ra t ion  f o r  

f l i g h t s  of longer  dura t ion .  

G E M I N I  4 SECONDARY OBJECTIVES 

1. Demonstrate O r b i t a l  A t t i t ude  and Maneuver System's 

c a p a b i l i t y  t o  perform r e t r o f i r e  back-up. 

2. Demonstrate c a p a b i l i t y  of the spacec ra f t  and f l i g h t  

crew t o  make in-plane and out-of-plane maneuvers. 

3. Conduct f u r t h e r  eva lua t ion  of spacec ra f t  systems 

as o u t l i n e d  i n  i n f l i g h t  systems t e s t  o b j e c t i v e s :  

a. 

b. Environmental c o n t r o l  system. 

C.  C r e w  s t a t i o n .  

d. Guidance and c o n t r o l  system. 

e. O r b i t a l  A t t i t u d e  and Maneuver System 

S t r u c t u r e  and thermal p r o t e c t i o n  system. 

(oms) . 

- more - 
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4. Execute the following experiments: 

a. M - 3  inflight exerciser. 

b. M-4 inflight phonocardiogram. 

c. M-6 bone demineralization. 

d. MSC-1 electrostatic charge. 

e. MSC-2 proton electron spectrometer. 

f. MSC-3 tri-axis magnetometer. 

g. MSC-10 two-color Earth's limb photographs. 

h. D-8 radiation in spacecraft. 

i. D-9 simple navigation. 

j .  S-5 synoptic terrain photography. 

k. S-6 synoptic weather photography. 

MISSION DESCRIPTION 

The spacecraft will be launched from Pad 19 on a true 

azimuth of 72 degrees east of north. Slightly more than six 

minutes after liftoff, it will be inserted into a 100-185- 

statute-mile orbit inclined approximately 32.5 degrees to 

the Equator. (All miles are statute). 

- more - 
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Orbital insertion will occur about 680 miles from 

Cape Kennedy at a velocity of 25,766 feet per second (17,567 
miles per hour), including up to 10 feet per second provided 

by the spacecraft's aft-firing thrusters during the separa- 

tion maneuver. 

While in orbit, maneuvers totaling 55 feet per second 
will be used to adjust the orbital lifetime and to demonstrate 

the maneuvering ability of the spacecraft. Additional 

maneuvers totaling 25 feet per secondwillbe performed separately, 

but in conjunction with orbit adjustment maneuvers, to check 

out operational procedures. 

Retrofire is planned at 97 hours, 31 minutes and 43 
seconds after liftoff as Gemini 4 is passing over the west 

coast of the United States before the end of the 62nd revolu- 

tion. 

retrofire in the Atlantic Ocean about 400 miles south of 

Bermuda . 
Landing is expected approximately 17 minutes after 

Each of the maneuvers will be calculated in realtime and 

adjusted to meet requirements as determined by the mission 

director. The maneuvers planned are: 

- more - 



- 9 -  

Separa t ion  Maneuver -- Twenty seconds af ter  the launch 

v e h i c l e ' s  second stage engine c u t s  off- (SECO), the command 

p i l o t  w i l l  a c t i v a t e  the two a f t - f i r i n g  t h r u s t e r s  f o r  12 

seconds t o  apply  up t o  10 feet  per second forward v e l o c i t y  

t o  the spacecraft t o  s e p a r a t e  it from the launch veh ic l e .  

w i l l  n o t  c o n t r o l  the spacec ra f t  a t t i t u d e  during the f irst  

t w o  seconds of t h r u s t ,  t hen  he w i l l  c o n t r o l  a t t i t u d e  t o  0 

degrees ro l l ,  0 degrees yaw and -20 degrees p i t c h  f o r  t h e  

remainder of the  burn. 

He 

A t  Second Apogee -- The forward v e l o c i t y  will be increased  

seven feet per second t o  raise the perigee and achieve a 

f ive-day lifetime. P r i o r  t o  burn, the  command p i l o t  w i l l  

yaw the s p a c e c r a f t  180 degrees, p l a c i n g  the b l u n t  end forward, 

and the two forward-f i r ing,  85-pound t h r u s t  engines  w i l l  be 

used fo r  the maneuver. About 11 seconds of t h r u s t  w i l l  be 

requi red .  

m i l e s  and the apogee w i l l  remain a t  185 miles. 

The perigee of the o r b i t  tdll be raised t o  105 

A t  30th Apogee -- Forward v e l o c i t y  w i l l  be increased  12  

feet  per second t o  raise the perigee and achieve a three-day 

lifetime. The 100-pound l e f t - f i r i n g  t h r u s t e r  will be used 

and it w i l l  be necessary t o  yaw the spacec ra f t  -64 degrees 

t o  a l i g n  the t h r u s t e r  with the  v e l o c i t y  vec tor .  Thrust ing 

time w i l l  b e  about 30 seconds. 

- more - 
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Between 30th Apogee and 30th perigee -- A series of 

five foot per-second maneuvers will be performed to evaluate 

thruster operation and t o  determine visual characteristics 

of thruster plumes. The burns will be performed at five- 

minute intervals. 

The first will be up, using the 100-pound down-firing 

thruster while the spacecraft is at a -26-degree pitch angle 

to align the thruster perpendicular to the velocity vector. 

The second will be down, utilizing the 100-pound up- 

firing thruster while the spacecraft is at apitch angle of 

26 degrees to align the thruster perpendicular to the velocity 

vector. 

The third will be to the left utilizing the 100-pound 

right-firing thruster while the spacecraft is at a yaw 

angle of -26 degrees to align the thruster perpendicular to 
the velocity vector. 

Approximately 12 seconds of thrust will be required for 

each maneuver. 

- more - 
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A t  30th Per igee  -- A maneuver wi l l  be performed t o  

e v a l u a t e  the a p p l i c a t i o n  of a three-axis  change i n  v e l o c i t y  

us ing  the two 100-pound a f t - f i r i n g  t h r u s t e r s .  The space- 

c r a f t  a t t i t u d e  w i l l  be -169.3 degrees yaw and 10.9 degree 

pitch,  

f i v e  feet per second up and f i v e  feet p e r  second l e f t .  

34 seconds of t h r u s t  w i l l  be requi red .  

the maneuvers beginning a t  the 30th apogee, the spacec ra f t  

w i l l  be i n  a 108-154-mile o r b i t .  

Veloc i ty  va lues  w i l l  be 26 feet  pe r  second a f t ,  

About 

A t  the end of a l l  

A t  45th Apogee -- Forward v e l o c i t y  wil l  be increased  

f o u r  feet per second t o  raise the pe r igee  and achieve a 

two-day lifetime. The 85-pound forward- f i r ing  thrusters  

w i l l  be used while the spacecraft i s  i n  a 180-degree yaw 

a t t i t u d e .  Burn time w i l l  be about seven seconds. 

A t  45th Perigee -- R s ix - foo t  a f t  burn, us ing  the 

forward firing t h r u s t e r s ,  will be made t o  lowerthe apogee. 

Spacec ra f t  a t t i t u d e  w i l l  be 0 degrees i n  a l l  axes. Thrust ing 

time will be about 10 seconds. A t  the end of the two maneuvers 

i n  t he  45th o r b i t ,  a e  o r b i t a l  elements will be 107-143 miles. 

Twelve minutes before  R e t r o f i r e  -- An O r b i t a l  A t t i t ude  

and Maneuver System re t rog rade  maneuver of about 110 f e e t  

per second w i l l  be performed t o  provide a r e e n t r y  t r a j e c t o r y  

- more - 
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even if t h e  r e t r o r o c k e t s  should not f i r e .  The a f t - f i r i n g  

t h r u s t e r s  w i l l  be used while t h e  spacccraf t  i s  i n  a 180- 

degree yaw a t t i t u d e .  Burn time w i l l  be about 116 seconds. 

FLIGHT DATA 

Launch Azimuth -- 72 degrees.  

F l igh t  Duration -- Approximately 97 hours, 50 minutes.  

I n i t i a l  Orbi ta l  Parameters -- 100 -185 miles .  

Reentry Veloc i ty  -- About 24,000 f e e t  p e r  second, 16,450 

mi les  p e r  hour. 

Reentry temperature -- About 3,000 degrees Fahrenheit  on 

sur face  of hea t  sh i e ld .  

Landing Point  -- A t l a n t i c  Ocean about 400 mi les  south  of 

Bermuda, 25.20 degrees  north,  65 degrees  west. 

Oxygen -- Primary 52 pounds, Secondary 13 pounds. 

Cabin Environment -- 100 p e r  cent  oxygen pressur ized  a t  

f i v e  pounds per square inch. 

Ret rorockets  -- Each of  f o u r  r e t ro rocke t s  produces 

approximately 2,500 pounds of thrwst  f o r  5.5 seconds. W i l l  

f i r e  separa te ly .  

WEATHER REQUIREMENTS 

Recovery c a p a b i l i t y  i s  based p r imar i ly  on r e p o r t s  

from recovery f o r c e  commanders t o  t h e  recovery task f o r c e  

command a t  Mission Control Center. - more - 
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The fo l lowing  are guide l i n e s  only.  Conditions 

along the ground t r a c k  w i l l  be evaluated p r i o r  t o  and during 

the mission. 

Launch Area 

Surface  Winds -- 18 knots  w i t h  g u s t s  t o  25 knots .  

C e i l i n g  -- 5,000 feet  cloud base m i n i m u m .  

V i s i b i l i t y  -- S i x  m i l e s  m i n i m u m .  

Wave Height -- Five feet  maximum. 

P lanned  Landing  Areas 

Surface  Winds -- 30 knots  maximum 

C e i l i n g  -- 1,500 feet  cloud base m i n i m u m .  

V i s i b i l i t y  -- S i x  mi l e s  m i n i m u m .  

Wave Height -- Eight  feet  maximum. 

Contingency Landing  Areas 

Weather and s t a t u s  of contingency recovery f o r c e s  w i l l  

be con t inua l ly  monitored. Recommendations w i l l  be made t o  the 

Mission Di rec to r  who w i l l  make the go-no-go dec is ion  based 

upon cond i t ions  a t  the t h e .  

- more - 
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Pararescue 

The dec i s ion  t o  use pararescue personnel  depends upon 

weather condi t ions,  su r f ace  v e s s e l  l o c a t i o n s  and  t h e  a b i l i t y  

to provide a i r  dropped supp l i e s  u n t i l  t h e  arr ival  of a 

su r face  ves se l .  The f i n a l  dec i s ion  t o  jump w i l l  be made by 

the jump-master. Weather gu ide l ines  f o r  pararescue opera- 

t i o n s  are: 

Surface Winds -- 25 kno t s  maximum. 

C e i l i n g  -- 1,000 feet  cloud base m i n i m u m .  

V i s i b i l i t y  -- Target  v i s i b l e .  

Waves -- Five feet  maximum, swe l l s  10 o r  11 f e e t  

maximum. 

- more - 
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T - 1  day 

T-270 minutes 

T-240 minutes 

T-225 minutes 

T-190 minutes 

T-175 minutes 

T-1.70 minutes 

T-168 minutes 

T-150 minutes 

T-120 minutes 

T-100 minutes 

T-60 minutes 

T-35 minutes 

T-30 minutes 

T-25 minutes 

T-20 minutes 

T-15 minutes 

T-6 minutes 

T-5 minutes 

T-4 minutes 

LAUNCH COUNTDOWN 

Prepara t ions  for launch countdown' 

Awaken crcw . 
Begin countdown. 

Engine c u t o f f ,  shutdown and d e s t r u c t  
test complete. 

S t a r t  e l e c t r i c a l  connection o f  Stage I 
and I1 d e s t r u c t  i n i a t i a t o r s .  

Ordnance e l e c t r i c a l  connections complete, 
s a f e t y  p ins  removed; blockhouse door  
sea led .  

Begin sensor  placement and s u i t i n g  o f  
crew. 

Launch veh ic l e  tank p r e s s u r i z a t i o n  
completed. 

S t a r t  launch vehic le  securing prepara t ions .  

Ver i fy  launch veh ic l e  "Go" f o r  f l i g h t ;  
simulated malfunction t e s t .  

Crew e n t e r s  s p a c e c r a f t .  

Nhite Room evacuat ion complete; e r e c t o r  
lowering p repa ra t ions  complete; e r e c t o r  
c l e a r e d  t o  lower. 

Start  lowering e r e c t o r ;  s ta r t  range 
te lemet ry  readout .  

Act ivate  s p a c e c r a f t  communications l i n k s .  

Spacecraf t  t o  i n t e r n a l  power. 

Command t r a n s m i t t e r  on. 

Spacecraf t  s t a t i c  f i r i n g .  

F i n a l  s t a t u s  and communications check. 

S t a r t  range te lemet ry  r eco rde r s .  

S t a r t  analog and event  recorders .  
- more - 
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T-3 minutes Set in launch azimuth (72 degrees), 

T-2 minutes, 30 
seconds Range clearance . 

T-1 minute, 30 seconds Roll program armed. 

T-0 Engine start signal. 

- more - 
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FLIGHT CREW ACTIVITIES, GEMINI 4 

The Gemini 4 flight crew was selected July 27, 1964. Con- 

centrated mission training began in September. In addition 

to the extensive general training received prior to flight 

assignment--such as familiarization with high accelerations, 

zero gravity, and various survival techniques--the following 

preparations have or will be accomplished prior to launch: 

a. Familiarization with launch, launch abort, and 

reentry acceleration profiles of' the Gemini 4 mission using 

the Naval Air Development Center, Johnsville, Pa., centrifuge. 

b. Egress and recovery activities using a spacecraft 

boilerplate model and actual recovery equipment and personnel. 

c. Celestial pattern recognition in the Moorehead 

Planetarium, Chapel Hill, N.C. 

d. Hatch-open and standup exercises at a simulated 

l50,OOO ft. in the McDonnell Aircraft Corp. pressure chamber. 

Parachute descent training over land and water using e. 

a towed parachute technique. 

f. Zero gravity evaluation of extra vehicular activities, 

food and other on-board equipment. 

g. Suit, seat, and harness fittings. 

h. Launch abort simulations at Ling-Temco-Vought in a 

configured simulator. 

- more - 
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i. Training sess ions  t o t a l i n g  over 110 hours pe r  crew 

member on the  Gemi::i mission s imula tors .  

j .  Detai led systems b r i e f i n g ;  d e t a i l e d  experiment 

b r i e f i n g s ;  f l i g h t  p lan  and mission r u l e s  reviews. 

k .  P a r t i c i p a t i o n  i n  mock-up reviews, Service Engineering 

Department Report  (SEDR) reviews, subsystem t e s t s ,  and space- 

c r a f t  acceptance review. 

I n  f i n a l  p repa ra t ion  f o r  flight, t he  crew p a r t i c i p a n t s  

i n  network launch a b o r t  s imulat ions,  j o i n t  combined systems 

t e s t ,  rrJet mock s imula t ed  lm,~nck( and t h e  f i n a l  simulated f l i g h t  

test. A t  T-2 days, t he  major flight crew medical examinations 

w i l l  be adminis tered t o  determine r ead iness  f o r  flight and 

o b t a i n  data for comparison w i t h  pos t  flight medical examination 

r e s u l t s .  

Immediate P r e f l i g h t  Crew A c t i v i t i e s  

Seven hours  p r i o r  t o  launch, the  back-up f l i g h t  crew 

r e p o r t s  t o  the 100-foot level o€ the  White Room t o  monitor 

t he  pos i t i on ing  ~ 1 '  a l l  cockpi t  switches.  By T-5 hours, the  

p i l o t s '  ready room, the 100-foot level of  the  White Room and 

the crew q u a r t e r s  are manned and made ready f o r  the  primary 

crew. 
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T-4 hours,  30 minutes Primary crew awakened 

T -4 hours Medical examination 

T-3 hours,  40 minutes Breakfast 

T-3 hours Crew leaves Q&C (Operations 
and Checkout) Building 

T-2 hours, 50 minutes Crew arrives at ready room 
on Pad 16 

During the next hour, the biomedical sensors are placed, 

underwear and signal conditioners are donned, flight suits 

minus helmets and gloves are put on and blood pressure is checked. 

The helmets and gloves are then attached and communications 

and oral temperature systems are checked. 

T-2 hours Purging of suit begins 

T - 1  hour, 49 minutes crew leaves ready room 

T-1 hour, 44 minutes Crew arrives at 100-foot l e v e l  

T-1 hour, 40 minutes Crew enters spacecraft 

From entry until ignition, the crew participates in or 

monitors system checks and preparations. 

Flight kctivitles 

At ignition the crew begins the primary launch phase 

task of assessing system status and detecting abort situations. 

At 45 seconds after staging the command p i l o t  jettisons the 

nose and horizon scanner fairings. Twenty seconds arter SECO, 

the command p i l o t  initiates forward thrusting and tine p i l o t  

- more - 
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actuates spacecraft separation and selects rate command 

attitude control. Ground computations of insertion velocity 

corrections are received and velocity adjustments are made by 

forward or aft thrusting. 

completion of the insertion check list, the detailed flight 

After successful insertion and 

plan is begun. 

In addition to frequent housekeep- tasks such as 

systems tests, biomedical readouts and eating, the following 

significant events are planned: 

2 

4 
5 -6 

8 

Events -- Orb i t  

1 Thruster and control mode check, communications 

systems check, D-9  experiment (star to booster 

sextant measurements). 

Translation manuever and night Apollo yaw orientation 

check. 

Tracking tasks and synoptic weather photography. 

Cormand p i l o t  sleeps, MSC-2 experlment (proton electron 

measurement), MSC-3 (magnetic field measurement), 

l'4-3 (exercise) and MSC-10 (two-color Earth limb 

photography). 

Command pilot awakes, D-8  experiment (radiation' 

measurements), pilot sleeps. 
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9 

11 

12 

13 

16 

17 

19 

20 

21  

22 

23 

25 

26 

27 

28 

29 

30 

31 

D-9 experklent (star and horizon sextant sightings) . 
Pilot awakes. 

M-3 (exercise). 

Command pilot sleeps. 

S-5 (synoptic terrain photography), command pilot 

awakes, pilot sleeps. 

High frequency communications tests. 

Pilot awakes, D - 9  (star and horizon sextant measurements), 

Command pilot sleeps S-6 (synoptic weather photography). 

MSC-2 (proton and electron measurements) , MSC-3 
(magnetic field measurements), D-8 (radiation 

measurements), S-5 (synoptic weather photography). 

D-8 (radiation measurements), S-5 (synoptic weather 
photography). 

Command pilot awakes, pilot sleeps. 

Pilot awakes. 

M-3 (exercise). 

Command pilot sleeps, S-6 (synoptic weather photography). 

S-5 (synoptic terrain photography). 

S-6 (synoptic weather photography), M - 3  (exercise). 

Command pilot awakes, translation maneuvers. 

Power down spacecraft, pilot sleep starts, S-5 

(synoptic terrain photography) , S-6 ( synopt ic  weather 

photography). 
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33 

34 

35 

36 

37 

33 

40 

45 
46 

47 

49 

50 

53 

55 

57 
60 

52 

63 

Pilot awakes. 

M-3 (exercise). 

Command pilot sleeps D-9  (star to horizon sextant 

measurements), MSC-2 (proton and electron measurements), 

MSC-3 (magnetic field measurements). 

S-6 (synoptic weather photography). 

S-6 (synoptic weather photography). 

Command pilot awakes, pilot sleeps, D-9 (sextant 

measurements). 

Pilot awakes. 

Power up and align platform. 

Translation maneuver, M-3 (exercise). 

Translation maneuvers, Apollo yaw orientation, pilot 

sleeps. 

Pilot awakes, M - 3  (exercise). 

D-9 (sextant measurements), command pilot sleeps. 

Command pilot awakes, pilot sleeps. 

Pilot awakes. 

M-3 (exercise). 

M-3 (exercise), end of missions systems checkout, 

Pre-retro checklist, T R -5-minute checklist, T R -1- 

minute checklist, retrofire, retro jettison, post- 

retro checklist. 

I 

Reentry, drogue deploy, main chute deploy, two- 

point suspension, impact, post-landing checklist, 
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P o s t  Fll.ght A c t i v i t i e s  

The pos t  f l i g h t  a c t i v i t i e s  w i l l  involve expanded 

medjcal eva lua t ions  compared with previous missions.  

planned the  f l i g h t  crew w i l l  spend t h r e e  n i g h t s  aboard the  

recovery c a r r i e r  performing taped d e b r i e f i n g s  and undergoing 

ex tens ive  medical examinations. They w i l l  r e t u r n  t o  Houston 

f o r  a p r e s s  conference and then w i l l  r e p o r t  f o r  more ex tens ive  

medical examinations and complete systems debr i e f ings  for 

It i s  

e i g h t  t o  10 days a f t e r  recovery.  
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CREW SAFETY 

C r e w  s a f e t y  i s  paramount. Gemini r ep resen t s  thousands 

of hours of design, modif icat ion,  f a b r i c a t i o n ,  inspec t ion ,  

t e s t i n g  and t r a i n i n g .  

crew safety has a redundant (back-up) feature.  

Every component o r  system c r i t i c a l  t o  

During Laurich 

The malfunction d e t e c t i o n  system (MDS) i n  t h e  launch 

veh ic l e  i s  the  heart of crew s a f e t y  during t h e  powered phase 

of f l i g h t  -- l i f t - o f f  t o  second s t age  shut-down. 

T h i s  system was designed f o r  the  Gemini launch veh ic l e  

and had no counterpar t  i n  the T i t an  weapon system. Its func- 

t i o n  i s  t o  monitor Gemini launch veh ic l e  subsystem performance 

and warn the crew of a p o t e n t i a l l y  ca t a s t roph ic  malfunction 

i n  time f o r  escape, i f  necessary.  The MDS monitors engine 

t h r u s t  f o r  both s t ages ,  s t e e r i n g  rates,  p rope l l an t  tank pres- 

sures, s tag ing ,  Stage I hydraul ic  pressure ,  a spacec ra f t  

switchover command o r  engine hardover. 

During t h e  powered phase of f l i g h t  t h e r e  are t h r e e  modes 

f o r  crew escape. These are ( 1 )  e j e c t i o n  seats, ( 2 )  f i r i n g  the 
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ABORT PROCEDURES 

MODE I - EJECT AFTER SHUTDOWN 

MODE II - SALVO RETROS AFTER SHUTDOWN 

MODE III - SHUTDOWN, SEPARATE, TURN AROUND, 
RETROFIRE 

MODE- 

20,700 FPS 
VELOCITY 

5 MlN. 10 SEC. 

78,000 FT. 

I 
DELAYED 

</ / / I  tu \\\s 
L k d  

MODE 50 n II SECON 
I I  (WAIT 5 

SECS ) 

I 

A 

15,000 FT. 

M 
)-- 

MODE 
I 

SEA LEVEL - - .c 

s 

T 
50 

SECONDS 

i 
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r e t r o r o c k e t s  t o  separate the  spacec ra f t  from the  launch ve- 

h i c l e ,  then  i n i t i a t i n g  t h e  spacecraft  recovery system, ( 3 )  

normal spacec ra f t  s epa ra t ion  followed by use  of t he  t h r u s t e r s  

and r e t ro rocke t s .  For  malfunctions d i c t a t i n g  re t ro-abor t  mode 

which occur between 15,000 and 76,000 feet ,  the  a s t r o n a u t s  w i l l  

not  i n i t i a t e  a b o r t  u n t i l  aerodynamic pressure  has decreased t o  

the  poin t  where successfu l  s epa ra t ion  of t he  spacecraf t  from 

t h e  launch v e h i c l e  i s  assured.  

Escape procedures w i l l  be i n i t i a t e d  by the  command p i l o t  

following t w o  v a l i d  cues t h a t  a malfunction has occurred. The 

p a r t i c u l a r  malfunction and the t i m e  a t  which i t  occurs  w i l l  

determine abor t  procedures as follows: 

1. Li f t -of f  t o  15,000 f e e t  (50 seconds) -- Immediate 

e j e c t i o n  for all malfunctions.  

2 .  15,000 ( 5 0  seconds) t o  78,000 f ee t  (100 seconds) -- 
Delayed r e t ro -abor t  f o r  a l l  malfunctions.  This  a c t i o n  c o n s i s t s  

of arming a b o r t  c i r c u i t s ,  wai t ing  u n t i l  aerodynamic pressure  

has decreased, then  sa lvo  f i r i n g  the f o u r  r e t r o r o c k e t s  t o  sepa- 

rate from the launch veh ic l e .  This  de lay  r e q u i r e s  approximately 

f i v e  seconds. 

3. After the launch v e h i c l e  i s  above 78,000 fee t ,  aero-  

dynamic drag w i l l  have decreased t o  t h e  poin t  where no de lay  

-more - 
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between engine shutdown and r e t ro -abor t  i s  required f o r  sue- 

cessful .  separa t ion .  

of approximately 20,700 ft /sec (14,000 mph) o r  80 percent  of 

tha t  requi red  t o  get i n t o  o r b i t  i s  achieved. For  r ap id  mal- 

func t ions ,  r e t ro -abor t  will be i n i t i a t e d  immediately a f te r  

r e c e i p t  of two v a l i d  cues. For slow malfunctions and most 

spacec ra f t  malfunctions, r e t ro -abor t  w i l l  be i n i t i a t e d  a t  a 

f i x e d  t i m e  i n  o rde r  t o  land nea r  pre-posi t ioned recovery ves- 

se l s .  

Retro-abort w i l l  be u s e d  u n t i l  a v e l o c i t y  

I n  boost-phase a b o r t s  where more than  80 percent  of 

v e l o c i t y  requi red  f o r  o r b i t  has been achieved, the normal 

spacecraft s epa ra t ion  sequence is used f o r  a l l  malfunctions.  

The most probable cause of a b o r t  i n  t h i s  area would be early 

shutdown of the boos te r  due t o  f u e l  deple t ion .  Also,  a b o r t  

might be requested by ground monitors i f  t he  t r a j ec to ry  ex- 

ceeds acceptable l i m i t s .  The gene ra l  a b o r t  p l an  i n  t h i s  

f l i g h t  regime i s  t o  separate from the launch vehic le ,  assume 

r e t r o a t t i t u d e ,  i n s e r t  l anding  area parameters in the space- 

c r a f t  computer, r e t r o f i r e ,  and descend t o  a planned recovery 

area . 
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I n f l i g h t  

There are no single po in t  fa i lures  which would jeopard ize  

crew s a f e t y  during i n f l i g h t  ope ra t ions .  A l l  systems and sub- 

systems have back-up f e a t u r e s  o r  there i s  an  a l t e r n a t e  method. 

The Environmental Control  System (ECS) c o n t r o l s  s u i t  and 

cab in  atmosphere, crew and spacec ra f t  equipment temperatures  

and provides  d r ink ing  water and a means of d i spos ing  of waste 

water. 

Thespace s u i t  i t s e l f  I s  a back-up system. Should cabin  

p re s su re  f a i l ,  the spacesu i t  p rovides  l i f e  support .  

It i s  a f u l l  p re s su re  s u i t  which works i n  conjunct ion 

w i t h  the  ECS. Gaseous oxygen i s  d i s t r i b u t e d  through the s u i t  

v e n t i l a t i o n  system fir cool ing  

a l low the a s t ronau t  t o  t a k e  i n  

s u i t  (p re s su r i zed )  condi t ion .  

and r e s p i r a t i o n  and p rov i s ions  

d r ink ing  water while  i n  a hard 

A 100-percent oxygen environment a t  5 pounds pe r  square 

inch  i n  a p res su r i zed  cabin  or 3.7 p s i a  i n  an  unpressur ized  

cab in  i s  provided i n  spacesu i t  by the ECS. Addit ional  oxygen 
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i s  a v a i l a b l e  from tanks  i n  t h e  r e e n t r y  module i n  case  of 

emergency and f o r  u se  during r een t ry .  

I n  event  the f l i g h t  must be terminated before  mission 

completion, the Gemini propuls ion systems w i l l  permit a 

c o n t r o l l e d  landing i n  a contingency recovery area. 

Reentry, Landing and Recovery 

The Reentry Control System ( R C S )  c o n t r o l s  the spacec ra f t  

a t t i t u d e  during r e t r o r o c k e t  f i r i n g  and r een t ry .  

and independent systems provide 100 percent  redundancy. 

f o u r  r e t r o r o c k e t s  are wired  w i t h  dua l  i g n i t e r s .  

Two complete 

The 

The Orb i t  A t t i t ude  and Maneuver System (OAMS) serves  as 

a back-up safety f e a t u r e  should the r e t r o r o c k e t s  f a i l  t o  f i r e .  

I n  case  of r e t r o r o c k e t  f a i l u r e  the OAMS w i l l  have been used 

t o  lower the  o r b i t  t o  the  po in t  where grav.i ty and atmospheric 

drag would cause spacec ra f t  r een t ry .  

The OAMS i s  normally used  t o  perform t r a n s l a t i o n  maneu- 

v e r s  a long three axes  of the  spacecraft and provide a t t i t u d e  

c o n t r o l  during o r b i t a l  phases of the mission. 
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I n  Gemini 4, should  the  r e t r o r o c k e t s  f a i l ,  r een t ry  w i l l  

occur nea r  Ascension I s l and  i n  the South At l an t i c .  

Parachutes are u s e d  f o r  descent  fol lowing spacecraf t  

r een t ry .  The crew has an  e x c e l l e n t  view of parachute de- 

ployment through the spacec ra f t  windows. If there i s  a para- 

chute  malfunction the crew w i l l  e j e c t  themselves from the space- 

c r a f t  and use  t h e i r  personal  chutes  f o r  landing. Survival  

equipment i s  carried on the backs of the  e j e c t i o n  seats and 

remains attached t o  t h e  a s t r o n a u t s  u n t i l  they  land. 

Recovery f o r c e s  w i l l  be provided by the  m i l i t a r y  ser- 

v i c e s  and during mission time w i l l  be under the opera t iona l  

c o n t r o l  of t h e  Department of Defense Manager f o r  Manned Space 

F l i g h t  Support Operations. 

Planned and contingency landing areas have been estab- 

l i shed .  Planned areas are those  where t h e  p r o b a b i l i t y  of land- 

ing  i s  s u f f i c i e n t l y  high to j u s t i f y  pre-posi t ioning of recovery 

f o r c e s  f o r  support  and recovery of crew and spacecraf t  wi th in  

given access times. 
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GEMINI PARACHUTE LANDING SEQUENCE 

50,000 FEET - 

21,000FEET - 

10,600 FEET - 

9,600 FEET - 

9,000 FEET - 

6,700 FEET - 

- HIGH ALTITUDE 
DROGUE CHUTE 
DEPLOYED 

OPENCABIN VENT 
VALVE 

- PILOT PARACHUTE 
DEPLOYED 

R 8, R SECTION 
SEPARATION 

- 

- MAIN CHUTE 
DEPLOYMENT 

TWO -POINT 
SUSPENSION 

- CABIN WATER 
SEAL CLOSED 

SEA LEVEL - 2 TOUCHDOWN 
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Contingency areas are a l l  o t h e r  areas along t h e  ground 

t r a c k  where the spacec ra f t  could poss ib ly  land. The p r o b a b i l i t y  

of landing i n  a contingency area i s  s u f f i c i e n t l y  low tha t  spe- 

c i a l  search and rescue  techniques w i l l  provide adequate re- 

covery support .  

There are f o u r  types of planned landing areas: 

1. P r i m a r y  Landing Area -- Landing w i l l  occur w i t h  normal 

te rmina t ion  of the mission a f te r  63 o r b i t s .  T h i s  area i s  i n  

the A t l a n t i c  Ocean, about 400 miles south of Bermuda. 

2. Secondary Landing Areas -- where a landing  would occur 

i f  it i s  desirable t o  te rmina te  the mission f o r  any cause. 

Ships  and a i r c r a f t  w i l l  be s t a t ioned  t o  provide support .  A i r -  

c r a f t  w i l l  be able to drop pararescue personnel  and f l o t a t i o n  

equipment wi th in  one hour a f te r  spacec ra f t  landing.  

3. Launch Abort Landing Areas -- Along the launch ground 

t r a c k  between F lo r ida  and Afr ica  where landings  would occur 

fo l lowing  a b o r t s  above 45,000 fee t  and before  o r b i t a l  i n s e r t i o n .  

Surface s h i p s  w i t h  medical personnel  and r e t r i e v a l  equip- 

ment, and search  and rescue  a i r p l a n e s  w i t h  pararescue personnel ,  

f l o t a t i o n  equipment and e l e c t r o n i c  search  c a p a b i l i t y  w i l l  be 

s t a t i o n e d  i n  t h i s  area before  launch. After the success fu l  i n -  

s e r t i on  of t h e  spacec ra f t  i n t o  o r b i t ,  some of t h e  s h i p s  and 

p lanes  w i l l  deploy t o  secondary areas t o  provide support  on a 

l a t e r  o r b i t ,  and the remainder w i l l  r e t u r n  t o  home s t a t i o n s .  
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4, Launch S i t e  Landing Area -- Landing w i l l  occur  

fo l lowing  a n  a b o r t  dur ing  countdown, launch and ear ly  powered 

f l i g h t  i n  which e j e c t i o n  seats are used. It inc ludes  a n  area 

of approximately 26 miles seaward and three  miles toward t h e  

Banana River  from Pad 19. I ts  major a x i s  i s  o r i en ted  along 

t h e  launch azimuth. 

A s p e c i a l i z e d  recovery f o r c e  of land  veh ic l e s ,  amphi- 

b ious  c r a f t ,  s h i p s  and boa ts ,  a i r p l a n e s  and h e l i c o p t e r s  w i l l  

be s t a t i o n e d  i n  t h i s  area from the  time the  a s t r o n a u t s  e n t e r  

t h e  s p a c e c r a f t  u n t i l  l i f t - o f f  p l u s  f i v e  minutes. 

Recovery a c c e s s  time v a r i e s  from 0 minutes f o r  a water 

1- t o  10 minutes f o r  a land landing.  The a s t r o n a u t s  w i l l  

be taken  t o  t he  P a t r i c k  A i r  Force Base h o s p i t a l  f o r  examina- 

t i o n s  a f t e r  pickup. 

Contingency Landing Areas: 

Search and rescue  a i r c r a f t  equipped w i t h  e l e c t r o n i c  search  

equipment, pararescue  men and f l o t a t i o n  equipment w i l l  be staged 

a long  t h e  ground and sea t r a c k  so t h a t  the spacec ra f t  w i l l  be 

l o c a t e d  and a s s i s t a n c e  g iven  t o  the  a s t r o n a u t s  w i th in  18 hours 

a f t e r  the recovery f o r c e s  are  n o t i f i e d  of t he  probable landing  

p o s i t i o n .  
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G E M I N I  SURVIVAL PACKAGE 

The Gemini su rv iva l  package conta ins  14 i tems designed 

t o  support  a n  a s t ronau t  i f  he should l a n d  o u t s i d e  normal 

recovery a reas .  

The package weighs 23 l b s .  and  has two sec t ions .  One 

sec t ion ,  holding a 33-pound water conta iner  and machete 

i s  mounted by the a s t r o n a u t ' s  l e f t  shoulder.  The ma in  package, 

conta in ing  t h e  l i f e  raft,  a n d  r e l a t e d  equipment, i s  mounted 

on t h e  back of t h e  e j e c t i o n  s e a t .  Both packages are a t tached  

t o  t h e  a s t r o n a u t ' s  personal  parachute  harness  by a nylon 

l i n e .  A f t e r  e j e c t i o n  from t h e  spacec ra f t ,  as the s e a t  f a l l s  

c l e a r  a n d  the parachute deploys, the s u r v i v a l  k i t  will hang 

on a l i n e ,  ready f o r  use as soon as t h e  a s t ronau t  l a n d s .  

I n f l a t e d ,  t he  one-man l i f e  raf t  i s  f i v e  a n d  one half 

ft. long and  t h r e e  ft. wide. A CO b o t t l e  i s  a t tached  f o r  

i n f l a t i o n .  The ra f t  i s  a l s o  equipped w i t h  a sea  anchor, sea 

dye markers, and a sun bonnet of nylon m a t e r i a l  w i t h  a n  

aluminized coa t ing  which t h e  a s t ronau t  can p l ace  over h i s  

head 

2 
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I n  h i s  su rv iva l  k i t ,  t h e  a s t ronau t  a l s o  has a r ad io  

beacon, a combination su rv iva l  l i g h t ,  sunglasses ,  a medical 

k i t ,  and a d e s a l t e r  k i t  assembly. 

The combination s u r v i v a l  l i g h t  i s  a new development 

f o r  the Gemini k i t ,  combining many i n d i v i d u a l  i tems which 

were c a r r i e d  i n  t h e  Mercury k i t .  About t h e  s i z e  of a paper- 

back novel, i t  conta ins  a s t robe  l i g h t  f o r  s i g n a l i n g  a t  

n ight ,  a f l a s h l i g h t ,  and a s i g n a l  m i r r o r  bu2 l t  in on t h e  

end of t h e  case.  It a l s o  conta ins  a small compass. 

There a r e  t h r e e  c y l i n d r i c a l  c a r t r i d g e s  i n s i d e  t h e  

case.  Two contain b a t t e r i e s  f o r  the l i g h t s .  The t h i r d  

conta ins  a sewing k i t ,  14 f e e t  of nylon l i n e ,  co t ton  ba l l s  

and a s t r i k e r  f o r  k i n d l i n g  a f i r e ,  halazone tablets  f o r  

water p u r i f i c a t i o n  a n d  a whis t le .  

The d e s a l t e r  k i t  i nc ludes  e i g h t  d e s a l t e r  b r i c k e t t e s ,  

and  a process ing  bag, 

seawater. 

Each b r i c k e t t e  can desalt one p i n t  of 

- more - 
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The medical k i t  conta ins  a one-cubic-centimeter i n j e c t o r  

f o r  pain,  a n d  a two-cubic-centimeter i n j e c t o r  f o r  motion 

s ickness .  There a l s o  a r e  s t imulant ,  pain,  motion s ickness ,  

a n d  a n t i b i o t i c  t a b l e t s  and  a s p i r i n .  

- more - 
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MANNED SPACE FLIGHT TRACKING NETWORK 

The Manned Space F l i g h t  Network for Gemini 4 i s  composed 

of s p a c e c r a f t  t r ack ing  and data a c q u i s i t i o n  f a c i l i t l e s  

throughout the  world, a Mission Control  Center a t  Cape Kennedy, 

a r e a l  - t i m e  (no de lay)  computing and communications c e n t e r  

a t  the  Goddard Space F l i g h t  Center, Greenbel t ,  Md., and a Mission 

Control Center i n  NASA's Manned Spacecraf t  Center, Houston. 

The bas i c  network c o n s i s t s  of seven primary land s i t e s ,  

two sh ips ,  ( t h e  Rose Knot and Coas ta l  Sent ry)  s i x  a d d i t i o n a l  

land s t a t i o n s ,  and remote voice da taswi tch ing  s i t e s .  T h i s  

network and i t s  ope ra t ing  procedures remain unchanged from the  

Gemini 3 mission, however, primary mission control and computing 

r e s p o n s i b i l i t i e s  w i l l  switch from the  Mission Control Center, 

Cape Kennedy, and Goddard Space F l i g h t  Center,  to the  Manned 

Spacecraf t  Center .  

The l o c a t i o n s  of t he  land s t a t i o n s  are  

Add Primary .- S t a t i o n s  - 

as follows: 

t i o n a l  S t a t  

Cape Kennedy, F l a . ,  and down- Kano, Nigeria  

.ons - 

range A i r  Force Eastern Tes t  

Range sites 

Madagascar (Tananarive) 

Bermuda Canton I s l a n d  
Grand Canary I s l a n d  Po3.nt Arguello,  C a l i f .  

-- more - 
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Carnarvon, Aus t r a l i a  

H a w a i i  

Guaymas , Mexico 

Corpus C h r i s t i ,  Tex. 

Two Ships: The Rose Knot 

and Coas t a l  Sentry 

khite Sands, N.M. 

E g l i r i  AFB, Fla .  

Other t r ack ing  and da ta  a c q u i s i t i o n  f a c i l i t i e s ,  such as 

r e l a y  a i r c r a f t ,  ins t rumenta t ion  sh ips ,  communications. r e l a y  

s t a t i o n s ,  e t c . ,  w i - l l  be c a l l e d  up a s  requi red  and i n t e g r a t e d  

i n t o  the  bas i c  network. 

> 
Countdown .- - phase--The - Goddard Realtime Computing Center 

w i l l  provide back-up computing support  to the  Manned Spacecraf t  

Center Realtime Computing Complex throughout t he  mission. 

During the  pre-launch countdown Goddard w i l l  be r e spons ib l e  for 

checking the  Manned Space F l i g h t  Network's r ead iness  to support  

Gemini 4 through its CADFISS (Computer and Data Flow In teg ra t ed  

Subsystems) T e s t s .  

The Goddard Realtli-me Computing Center a l s o  w i l l  provide 

prime computer support  for a l l  netowrk t r ack ing  and data 

a c q u i s i t i o n  systems (Radars-Digi ta l  Command System-Pulse Code 

Modulation te lemet ry  and the  Launch Monitor Subsystem) roll 

c a l l .  

- more - 
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Data flow tests from the world-wide network to the  

Manned Spacecraf t  Cen te r ' s  Realtime Computing Complex w i l l  

be conducted from MSC RTCC under t h e  d i r e c t i o n  o f  Goddard's 

CADF'ISS Test Direc to r .  

- Launch Phase--During powered f l i -gh t ,  Goddard's 

computers w i l l  r ece ive  launch t r a j e c t o r y  d a t a  from 

r ealtime 

JASA s Bermuc .a 

t r ack ing  s t a t i o n ,  compute the t r a j e c t o r y  and d i s p l a y  the 

data on p lo tboards  and consoles a t  Mission Control  Center, 

Cape Kennedy. 

Orb i t  Phase--During t h e  o r b i t  phase, Goddard's computing 

c e n t e r  w i l l  update t h e  0rbj . t  based on data  received from network 

r a d a r s .  Refined o r b i t a l  parameters w i l l  be displayed a t  Mission 

Control Center, Cape Kennedy as requi red .  

Mission Control  Center - Cape Kennedy 

The Mission Control Center, Cape Kennedy i s  t e c h n i c a l l y  

supervised,  operated and maintained by Goddard. During Gemini 

4 it w i l l  be f u l l - t i m e  back-up to Mission Control Center, 

Houston. It w i l l  opera te  on a 24-hour basis i n  concer t  with 

Houston Mission Control  requirements.  

- more - 
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During t he  launch phase, Kennedy Mission Control will 

provide realti-me data d i s p l a y  and command c o n t r o l  c a p a b i l i t y  

l 'or i.ts flight c o n t r o l  team. I n  the event  of  communications 

breakdown from Houston, the Kennedy f l i g h t - c o n t r o l  team w i l l  

be a b l e  bo assume f l i g h t  d i r e c t i o n  and c o n t r o l  immediately. 

Kennedy Mission Control  a lso w i l l  provide f l i g h t  dynamics 

data simultaneously to Goddard and Houston computers f o r  the 

c r j  t i c a l  "GO-NO-GO'' o r b i t a l  i n s e r t i o n  dec i s ion .  All Gemini 

Launch Vehicle and s p a c e c r a f t  telemetry data acquired by 

A i r  Force Eas te rn  T e s t  Range s t a t i o n s  are processed i n  r e a l  

time a t  Kennedy Mission Control  and forwarded t o  t h e  Houston 

MSC Realtime Computer Complex. 

For t h e  f i r s t  time, Kennedy IvIission Control  w i l l  provlide 

a c o n t r o l  c e n t e r  p o s i t i o n  to t he  Gemini s p a c e c r a f t  checkout 

team. I n  the p a s t  t h i s  has n o t  been poss ib l e  because of  

space l i m i t a t i o n s .  The team w i l l  be a v a i l a b l e  for s p a c e c r a f t  

systems a n a l y s i s  throughout the mission.  

NASA Communications Network (NASCOM) 

This Divis ion,  a Goddard r e s p o n s i b i l i t y ,  w i l l  e s tab l i sh  

and opera te  t h e  world-wide ground communications network 

t h a t  provj-des t e l e type ,  voice,  and data l i n k s  between the  

s t a t i o n s  and c o n t r o l  c e n t e r s  for tke  rletwork. 

- more - 
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It l i n k s  39 s t a t i o n s ,  inc luding  3°C overseas  po in t s ,  with 

message, voice and d a t a  communications. Its c i r c u i t s  and 

terminals span 100,000 r o u t e  mi les  and 500,000 c l r c u i t  miles.  

For  Gemini 4 the Communications Network (NASCOM) w i l l  be 

used i n  ",he same b a s i c  conf igu ra t ion  as for Gemini 3 .  Severa l  

v o i c e  and data c i r c u i t s  between Goddard and Houston Mission 

Control have been added t o  accommodatc: t he  inc rease  i n  t r a f f i c .  

During Gemini 3, voice communication w i t h  t he  s p a c e c r a f t  

v i a  the  Syncom I1 communications s a t e l l i t e  and NASCOM ground 

s t a t i o n s  was s u c c e s s f u l l y  achieved over t h e  Indian  Ocean. For 

Gemini 4 a s imi la r  e x e r c i s e  i s  planned us ing  the Syncom I11 

communications s a t e l l i t e  s t a t i o n e d  over t h e  P a c i f i c  Ocean. 

Also p a r t  of NASCOM i s  the  voice communication n e t .  

A switchboard system, w i t h  mu l t ip l e  dual-operat ing consoles ,  

enables  one ope ra to r  t o  concent ra te  on s p e c i a l  mission conferences.  

T h i s  system i s  c a l l e d  SCAMA I1 (Stat i -on Conferencing and 

Monitoring Arrangement). SCAMA I1 can now handle 100 l i n e s  and 

can u l t i m a t e l y  be expanded to handle 220 l i n e s .  Both po in t -  

to -poin t  connections and conference arrangements a r e  possible. 

All l i n e s  can be connected i n t o  one conference without  loss of' 

q u a l i t y .  The SCAMA opera to r  can add conferees  or remove them. 

H e  a l s o  c o n t r o l s  which o f  t he  conferees  can t a l k  and which can 
l i s t e n  only .  - more - 
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The SCAMA has 10 t i m e s  t he  c a p a b i l i t y  of  the  network 

used  for Mercury. 

Spacecraf t  Communications - 

All Manned Space F l i g h t  Network s t a t l o n s  having both 

high frequency (HF) and u l t r a  high frequency (UHF) space- 

c r a f t  communications can be con t ro l l ed  e i t h e r  by the  s t a t i o n  

o r  remote con t ro l l ed  by Goddard. Houston Mission Control 

o r  Kennedy Mission Control .  

The following s i tes  w i l l  have a Capsule Communicator 

who w i l l  c o n t r o l  s p a c e c r a f t  communications a t  the  s i t e :  Canary 

I s l and ;  Carnarvon; Kuai, H a w a i i ;  Corpus C h r i s t i ;  Guaymas; 

Rose Knot; and Coas ta l  Sentry.  

The following s t a t i o n s  w i l l  no t  h a  re Capsule Commi 

and w i l l  be remoted t o  t he  appropr i a t e  Mission Control  

n i c a t o r s  

Center: 

Grand Bahama Is land;  Tananarive (Madagascar); Kano, Nigeria;  

9ermuda; Grand Turk I s land;  Antigua I s l and ;  Ascension I s l and ;  

Canton Is land;  Pt. Arguello, Cal i f . ;  Range Tracker ( s h i p )  and 

the voice r e l a y  a i rc ra l ' t .  

- more - 
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Network Responsibility 

Goddard Space Flight Center. NASA's Office of Tracking 

and Data Acquisition has centralized the responsibility for 

the planning, implementation, arid technical operations of 

manned space flight tracking and data acquisition at Goddard. 

Technical operation includes operat-jon, maintenance, modification, 

and augmentation of tracking and data acquisition facilities as 

an instrumentation network in response to mission requirements. 

About 370 persons directly support the network at Goddard. 

Manned Spacecraft Center. The MSC has the overall 

management responsibility of the Gemini program. 

and mission control of the network immediately preceding and 

during a mission simulation or an actual mission is the re- 

sponsibility of the MSC. 

The direction 

Weapons Research Establishment. The W E ,  Department of 

Supply, Commonwealth of Australia, is responsible for the 

maintenance and operation of the netoaork stations in Australia. 

Contractual arrangements and agreements define this cooperative 

effort. 

- more - 
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Department of  Defense. DOD i s  r e spons ib l e  f o r  the 

maintenance and ope ra t iona l  c o n t r o l  o f  those DOD a s s e t s  

and f a c i l i t i e s  requi red  to support  Gemini. These inc lude  

network s ta t j -ons  a t  the  Eas te rn  T e s t  Range, Western Test 

Range, t he  A i r  Proving Ground Center and t h e  White Sands Missile 

Tes t  Range. 
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MEDICAL CHECKS 

Medical checks will be based on biomedical te lemet ry  

and  voice communications. T h i s  data w i l l  be used t o  eva lua te  

genera l  condi t ion of t h e  crew, blood pressure ,  and o r a l  

temperature. 

Cardiovascular E f f e c t s  of  Space Flight 

T h i s  i s  a cont inua t ion  of experiments during P ro jec t  

Mercury a n d  Gemini 3 t o  eva lua te  t h e  e f f e c t s  of prolonged 

weight lessness  on t h e  card iovascular  system. It i s  considered 

a n  ope ra t iona l  procedure and no longer  a n  experiment. 

Comparisons w i l l  be made of t h e  a s t ronau t  * s prer ' l igh t  

a n d  p o s t f l i g h t  blood pressures ,  Dlood volumes, pu l se  rates, 

and e lectrocardiograms.  Tne data w i l l  r evea l  the card iovascuiar  

and  Plood volume changes due t o  nea t  stress, t h e  e r f e c t  of 

prolonged confinement, dehydration, f a t i g u e ,  a n d  p o s s i b l e  

e f f e c t s  of weight lessness .  There a r e  no i n f l i g h t  requirements. 

Measurements w i l l  be taken before,  during, a n d  a f t e r  a 

head-up tilt  of UO degrees I'rom m e  hor i zon ta l .  

- more - 
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I f  the  astronauts remain i n  t h e  spacec ra f t  while i t  

i s  hois ted  aboard t h e  recovery vesse l ,  p o r t a b l e  biomedical 

recorder  w i l l  be a t tached  t o  each one before  he l eaves  t h e  

spacec ra f t ,  and  blood p res su re  a n d  e lectrocardiogram measure- 

ments w i l l  be taken. Each a s t ronau t  then will leave t h e  

spacec ra f t  and  s t a n d  on t h e  s h i p ' s  deck. Blood p re s su re  

and  e lectrocardiogram measurements will be recorded 

au tomat ica l ly  before,  during, and  f o r  a sho r t  time a f t e r  t h e  

crew l eaves  t h e  spacec ra f t .  The a s t r o n a u t s  will then go t o  

t h e  s h i p ' s  medical f a c i l i t y  f o r  t he  t i l t - t ab le  tests.  

- more - 
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G E M I N I  4 EXPERIMENTS 

NASA has scheduled l l e x p e r i m e n t s  f o r  t he  Gemini 4 

f l i g h t .  

engineer ing,  

s c i e n t i f i c .  

Three of these a r e  medical  experiments, four  are 

two Department of Defense experiments and two 

Medical Experiments 

I n - f l i g h t  Exercise:  Work Tolerance 

The a s t r o n a u t s  w i l l  use a bungee cord to a s s e s s  t h e i r  

capac i ty  t o  do phys ica l  work under space f l i g h t  condi t ions .  

The bungee cord r e q u i r e s  a 60-pound p u l l  t o  s t r e t c h  i t  to i t s  

l i m i t  of one f o o t .  

a s t r o n a u t ' s  f e e t  r a t h e r  than being a t t ached  t o  t he  f l o o r  as 

i n  P ro jec t  Mercury t e s t s .  

The cord w i l l  be he ld  by loops about t h e  

Plans c a l l  f o r  each of the Gemini 4 a s t r o n a u t s  tomake 

the  60-pound s t r e t c h  once per  second f o r  a minute a t  var ious  

t imes during the  f l i g h t .  

p ressure  w i l l  be taken before  and a f t e r  the  exe rc i se  f o r  

eva lua t ion .  Time for heart rate and blood pressure  t o  r e t u r n  t o  

pre-work l e v e l s  following the  e x e r c i s e  i s  an index of the  

gene ra l  condi t ion  of the  a s t r o n a u t .  

Heart and r e s p i r a t o r y  rates and blood 

- m o r e  - 



- 49 - 

In-Fl ight  Phonocardiogram 

The purpose of t h i s  experiment i s  to serve  as a s e n s i t i v e  

i n d i c a t o r  o f  h e a r t  muscle d e t e r i o r a t i o n  when compared t o  a 

simultaneous electrocardiogram. Heart  sounds of the Gemini 

4 a s t r o n a u t s  w i l l  be picked up by a microphone on t h e i r  

c h e s t s  and recorded on the  biomedical r eco rde r .  This w i l l  

be compared w i t h  the electrocardiogram to determine the  t i m e  

i n t e r v a l  between h e a r t  con t r ac t ions .  

Bone Demineralization 

X-rays us ing  a s p e c i a l  technique (bone densi tometry)  w i l l  

be taken before  and a f t e r  t he  f l i g h t s .  The h e e l  bone and 

t h e  end bone of t he  f i f t h  f i n g e r  on the  r i g h t  hand of each 

a s t r o n a u t  w i l l  be s tud ied  to determine whether any deminera l iza t ion  

has taken p lace  and, if so,  to what e x t e n t .  The a n t i c i p a t i o n  

of p o s s i b l e  l o s s  o f  calcium from the bones during weight less  

f l i g h t  i s  based on years  of c l i n i c a l  experience w i t h  p a t i e n t s  

confined to bed or i n  c a s t s .  

The medical experiments a r e  sponsored by t he  NASA Off ice  

of Manned Space F l i g h t ' s  Space Medicine Divis ion.  

- more - 
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ENGINE;EXING EXPERUVIENTS 

E l e c t r o s t a t i c  Charge 

UDp-Sctive IS to d e t e c t  and measure any accumulated 

e l e c t r o s t a t i c  charge on the  su r face  of t h e  Gemini s p a c e c r a f t .  

Natural  charging mechanisms and charged p a r t i c l e s  e j e c t e d  

from rocke t  engines cah cause an  e l e c t r o s t a t i c  p o t e n t i a l ,  

and this must be i n v e s t i g a t e d  before  rendezvous and docking 

missions a r e  attempted. 

Differences i n  p o t e n t i a l  between docking space veh ic l e s  

can cause an e l e c t r i c a l  discharge which could damage t h e  

v e h i c l e  s k i n  and e l e c t r o n i c  equipment and i g n i t e  pyrotechnics  

aboard the  s p a c e c r a f t .  If the  spacec ra f t  p o t e n t i a l  and 

capaci tance i s  known, i t  w i l l  be poss ib l e  to c a l c u l a t e  t he  

n e t  charge on the  spacec ra f t  and the  energy a v a i l a b l e  f o r  

an e l e c t r i c a l  discharge between the  spacec ra f t  and another  

space veh ic l e  of known p o t e n t i a l .  

Any accumulated charge on the su r face  o f  the Gemini 4 space- 

c r a f t  w i l l  be measured by an e l e c t r o s t a t i c  p o t e n t i a l  meter. The 

experiment w i l l  be conducted during a l l  per iods  of ex tens ive  

s p a c e c r a f t  a t t i t u d e  maneuvering and during r e t r o f i r e .  Data 

obtained w i l l  be te lemetered to ground s t a t i o n s .  

- more - 
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The e l e c t r o s t a t i c  p o t e n t i a l  meter c o n s i s t s  of a sensor  
b 

u n i t  and an e l e c t r o n i c s  unit, Both a r e  loca ted  i n  the space- 

c r a f t ' s  adap te r  s ec t ion .  The sensor  u n i t ' s  face  i s  f l u s h  with 

the  o u t e r  su r f ace  of the  s p a c e c r a f t  and ob ta ins  e l e c t r i c a l  

s i g n a l s  p ropor t iona l  t o  t h e  spacec ra f t  p o t e n t i a l .  The 

e l e c t r o n i c s  u n i t  processes  the  information from the  sensor  

and a d a p t s . i t  t o  t h e  te lemet ry  system. The data obtained i s  

t r ansmi t t ed  t o  ground s t a t i o n s  v i a  the s p a c e c r a f t  tape recorder/  

reproducer system. 

The experiment i s  con t ro l l ed  from the  cabin by a switch.  

Experiment equipment weighs 1.8 pounds. 

by the  p i l o t ,  who w i l l  record on-off t i m e s  on the  voice 

r eco rde r  . 

It w i l l  be ac tua t ed  

Proton-Electron Spectrometer 

The o b j e c t  i s  t o  measure the  r a d i a t i o n  environment 

immediately ou t s ide  the spacec ra f t .  The data w i l l  be used 

t o  c o r r e l a t e  r a d i a t i o n  measurements made i n s i d e  the  space- 

c r a f t  and t o  p r e d i c t  r a d i a t i o n  levels  on f u t u r e  missions.  
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The number and energy o f  the  e l e c t r o n s  and protons w i l l  

be measured by a proton-electron spectrometer loca ted  i n  the 

equipment adap te r  sectli.on. The sensor  face  w i l l  look to the  

rear of the  spacec ra f t .  

The spectrometer w i l l  be operated while  the spacec ra f t  i s  

pass ing  through the region known as the  South A t l a n t i c  Geomagnetic 

Anomaly. It i s  bounded by 30 degrees east  and 60 degrees  west 

longi tude,  and 15 degreessou th  and 55 degrees  south l a t i t u d e .  

'Ibis i s  the  reg ion  i n  which the inne r  Van Allen r a d i a t i o n  b e l t  

d i p s  c l o s e  to t h e  E a r t h ' s  sur face  because of  t h e  i r r e g u l a r  

s t r e n g t h  of the  E a r t h ' s  magnetic f i e l d .  Data obtained w i l l  

be telemetered to the ground. 

The spectrometer i s  operated by t h e  p i l o t  by means o f  

a switch.  H e  w i l l  record on-off t i m e s  on the  voice recorder .  

Equipment f o r  the experiment weighs approximately 12.5 pounds. 

- more - 
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T r  i.-Axis Flux-Gate Magnetometer 

Object ive i s  to monitor t he  d i r ec t jo i i  arid amplitude o r  

the  Earth’s magnetic f i e l d  w i t h  rlespect to the  s p a c e c r a r t .  

The data w i l l  be used to c o r r e l a t e  racliatrioii measurements made 

by the Proton-Electron Spectrometer experlment. 

The spectrometer  cannot determine the d i r e c t i o n a l  

d j  s t r j  but ;on  oi” t he  trapped radliat !.on a t  spacec ra f t  a l t l  tudes .  

I n  a d d i t i o n ,  s p a c e c r a f t  a t t i t u d e  data : j s  no t  adequate to 

determi.ne the r e l a t i v e  or i -en ta t ion  of the E a r t h ’ s  geomagnetic 

f i e l d  during dr i f t j . .ng f l i g h t .  Both types of‘ information are  

necessary t o  c o r r e l a t e  t he  r a d f a t i o n  measurements. 

A t r i - ax i s  f lux-ga te  magnetometer w i l l  be used for this 

experiment. It c o n s i s t s  o f  an e l e c t r o n i c s  unit and seiisors 

loca ted  i n  the equipment adap te r  s ec t ion ,  w i t h  the  sensors  

?acing aft. The sensors  a re  on a boom which can be exteiided 

beyond khe end o f  t h e  d a p t e r .  

The magnetometer w i l l  be operated j.n the same reg ion  and 

a t  the  same time as the  spectrometer  experLment. The sensors  

w i l l  measure vec tor  components o f  t he  magnetic f i e l d .  By 

measuring each component, the  d i r e c t i o n  o f  the f i e l d  l i n e s  

can be re ferenced  to t he  s p a c e c r a f t  and t h e  spectrometer  

experiment.  With f i e l d  line d i r e c t i o n  and p i t c h  angle  Of ’che 
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charged particles known, interpolation of data from spectro- 

meter can be related to the total charged particles incident 

on the spacecraft. Data obtained will be telemetered to the 

ground. 

The pilot operates the experiment with two switches. 

One switch actuates the boom and is a one-time operation since 

the boom will not be retracted. The second switch operates 

both the spectrometer and magnetometer experiments. The 

magnetometer experiment weighs approximately 3.5 pounds. 

The preceding three experiments will be conducted by the 

Radiation and Fields Branch of the Advanced Spacecraft 

Technology Division of the Manned Spacecraft Center. It 

is sponsored by the Office of Manned Space Flight. 

Two-Color Earth's Limb Photography 

Objective is to photograph the Earth's limb in an 

effort to determine the excess elevation of the blue limb 

over the red. The limb is the Earth's outer edge of brightness, 

and this experiment is an extension of the horizon definition 

experiments begun in Project Mercury. 

Postflight measurements of the photographs will be used 

to determine if the elevation of the Earth's limb can be a re- 

liable aid in future manned space flight guidance and navigation 

sightings. 
- more - 
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The p i l o t  w i l l  use a hand-held Hasselhlad camera, black 

and white i ' : l m ,  and a s p e c i a l  r i l t e r  mosaic which w l l l  allow 

each p i c t u r e  to be taken p a r t l y  through a red f j l t c r  alid p a r t l y  

through a blue f ' j - l t e r .  The modified fi lm magazii;e has a 

two-color P i l t e r  mounted j u s t  i n  front o r  the  f i lm  plane.  

The c e n t r a l  po r t ion  of each p i c t u r e  w i l l  be through the r e d  

f i l t e r  and the s i d e  po r t ions  through the  blue f i l t e r .  

The experiment w i l l  be conducted dur ing  the  day-side 

po r t ion  o f  one o r b i t .  A s  the  s u n l i t  E a r t h ' s  l i m b  becomes 

v i s i b l e ,  the  p i l o t  w i l l  t ake  th ree  photographs i n  succession, 

aiming the  camera a t  the  horizon d i r e c t l y  i n  f r o n t  or the  

s p a c e c r a f t  along t he  l i n e - o f f - f l i g h t .  In about  f i v e  

minutes, he w i l l  again-take a group of t h r e e  pictures. 

Nine or more such groups may be obtained dur ing  the day-side 

po r t ion  of the  o r b i t  i n  which the s u n l i t  l i m b  i s  v i s i b l e .  

The p i l o t  may perform o t h e r  t a s k s  between the  groups o f  

photographs, b u t  the experiment f i l m  magazine must not be 

removed from the camera and t h e  s e t t i n g s  must no t  be a l t e r e d .  

If the  experiment i s  in t e r rup ted ,  t h e  se r ies  may be continued 

i n  the  similar po r t ion  o f  a l a te r  day-side o r b i t ,  but the  

f i l m  magazine must no t  be removed u n t i l  the  experiment i s  completed. 

The magazine con ta ins  aPProximately 36 rrames, a l lowing 
up t o  nine  exposures if t he  a s t r o n a u t s  wish t o  record an  
un re l a t ed  phenomenon dur ing  t h i s  experiment. 

- more - 
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The experj-metit does not  r e q u i r e  a t t i t u d e  maneuvering other 

than t o  o r i e n t  t he  s p a c e c r a f t  a long the o r b i t a l  t r a c k  while 

each ser ies  o f  photographs i s  being taken. 

The experimental  f i l m  magazine weighs approximately one 

pourid, 

The experiment w i l l  be conducted by the  Instrumentat ion 

Laboratory, Department of  Aeronautics and Ast ronaut ics ,  

Massachusetts I n s t i t u t e  of Technology, Cambridge, Sponsor 

i s  the  Off ice  o f  Manned Space F l i g h t ,  

- more - 
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SCIENTIFIC EXPERIMENTS 

Synoptic T e r r a i n  Photography Experiment 

Primary o b j e c t i v e  i s  t o  get h igh-qual i ty  p i c t u r e s  of 

l a r g e  land areas that have been previous ly  well-mapped by 

aer ia l  photography. Such photographs can serve  as a s tandard 

f o r  i n t e r p r e t a t i o n  of p i c t u r e s  of unknown a r e a s  on Earth,  the 

Moon, and o the r  p l ane t s .  

A secondary o b j e c t i v e  i s  t o  ob ta in  h igh-qual i ty  p i c t u r e s  

of r e l a t i v e l y  poorly-mapped a r e a s  of the Ea r th  f o r  s p e c i f i c  

s c i e n t i f i c  purposes. Fo r  example, g e o l o g i s t s  hope tha t  such 

photographs can he lp  to answer ques t ions  of c o n t i n e n t a l  d r i f t ,  

s t r u c t u r e  of t h e  E a r t h ' s  mantle, and o v e r a l l  s t r u c t u r e  of the 

con t inen t s .  

The c o n t i n e n t a l  United States w i l l  be the p r i o r i t y  photo- 

graphic  ob jec t ive ,  followed by the Arabian Peninsula and E a s t  

Afr ica ,  and t h i r d ,  o t h e r  p a r t s  of Afr ica .  O f  p a r t i c u l a r  i n -  

terest  are rift v a l l e y s  which are geo log ica l ly  analogous t o  

the r i l l s  found on the Moon. These rift v a l l e y s  extend from 

Turkey, through Syr ia ,  Jordan, the Red Sea a r e a  and e a s t e r n  

Afr ica  as f a r  southasMozambique. By photographing these rift 

v a l l e y s ,  g e o l o g i s t s  f ee l  tha t  may ga in  a b e t t e r  understanding 

- more - 
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of the c r u s t  and upper  mantle of t h e  Earth as w e l l  as the rills 

on t h e  Moon. 

Addi t iona l ly ,  t h i s  area p a r t i c u l a r l y  i n  the Sahara d e s e r t ,  

has many wind-blown sand dunes, c a l l e d  seif dunes, which are 

s e v e r a l  hundred f e e t  high and extend many hundreds of miles i n  

l eng th ,  There has been some s c i e n t i f i c  specu la t ion  that  t h e  

familiar c a n a l s  on Mars may be a type of se i f ,  o r  sand dunes. 

Photographs of these dunes from the  Gemini 4 f l i g h t  are ex- 

pected t o  a l l o w  s c i e n t i s t s  t o  bet ter  i n t e r p r e t  photographs from 

the upcoming ( J u l y  14, 1965) Mariner N fly-by of Mars. Addi- 

tionally, it should r e s u l t  i n  bet ter  i n t e r p r e t a t i o n  of photo- 

graphs taken of Mars by Earth-based te lescopes .  

Photography w i l l  be performed during pe r iods  of maximum 

daylight,  from 9 A.M. t o  3 P.M. local  time. If cloud cover  

i s  over 50 p e r  cen t  i n  the p r i o r i t y  areas, the a s t r o n a u t s  w i l l  

photograph s u b j e c t s  of opportunity-any i n t e r e s t i n g  land areas. 

A 70-mm modifiedHasseIblad (Swedish make), Model 500C w i l l  

be used ,  The magazine capac i ty  of t h i s  camera i s  55 frames p e r  

r o l l .  The nose of the Gemini 4 spacec ra f t  w i l l  be t i l t e d  

s t r a i g h t  down. Normally, the camera w i l l  be i n  use  from f i v e  

t o  10 minutes, t a k i n g  a photograph every six seconds of a 100- 

mile-wide area, t h u s  g iv ing  continent-wide coverage when the 

i n d i v i d u a l  frames are mounted as a continuous photogrip h i c  

s t r i p  - more - 
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Space photography, i n  comparison w i t h  aerial  photography, 

i s  thought t o  have the advantage of providing g r e a t e r  per- 

s p e c i m e ,  wider coverage, g r e a t e r  speed, and r a p i d  r e p e t i t i o n  

of coverage. These f a c t o r s  suggest  a p p l i c a t i o n s  i n  many areas 

of geology, weather, topography, hydrology and oceanography. 

For example: 

1. Geologic reconnaissance can t e l l  u s  more of our own 

p l a n e t ,  l ead ing  t o  b e t t e r  i n t e r p r e t a t i o n  of the geology of the 

Moon and o t h e r  p l ane t s .  

2. Topographic mapping of Ea r th  can g ive  u s  newer and be t te r  

maps with a s c a l e  of 1:1,000,000. 

3.  Hydrology mapping could,  for example, permit  estimates 

of the amount of snowfal l  i n  p a r t i c u l a r  reg ions  and what the 

amount of run-off would be i n  the springt ime,  of great i n t e r e s t  

i n  f l o o d  prevent ion  and con t ro l .  

4. Oceanographic mapping Could, among o t h e r  t h ings ,  show 

the d i s t r i b u t i o n  and temperature of ocean cu r ren t s ;  the l o c a t i o n  

of i c e  of danger t o  shipping. 

Space photography a l s o  shows p o t e n t i a l  f o r  f o r e s t r y  map- 

ping, f o r  example, not ing  vege ta t ion  changes. It a l s o  can 

supplement t h e  TV-type photography of o u r  weather s a t e l l i t e s  

s i n c e  f i l m  provides  greater r e s o l u t i o n .  

- more - 
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The experiment i s  being conducted by Dr. Paul D. Lowman, Jr., 

a geo log i s t  a t  NASA's Goddard Space F l i g h t  Center,  Greenbelt ,  

Md 

Synoptic Weather Photography Experiment 

The Synoptic Weather Photography experiment i s  designed 

t o  make u s e  of man's a b i l i t y  t o  photograph cloud systems 

se l ec t ive ly - in  c o l o r  and i n  greater detai l  than  can be obtained 

from t h e  c u r r e n t  TIROS meteorological  s a t e l l i t e .  

The Gemini 4 crew w i l l  photograph var ious  cloud systems. 

They w i l l  be us ing  the same 70-mm Hasselblad camera and Ektachrome 

f i l m  as f o r  the Synoptic Te r ra in  Photography experiment. 

A primary purpose of t h e  experiment i s  t o  augment i n f o m a -  

t i o n  from meteorological  sa te l l i tes .  Observations from meteoro- 

l o g i c a l  sa te l l i tes  are c o n t r i b u t i n g  s u b s t a n t i a l l y  t o  knowledge 

of the E a r t h ' s  weather systems, I n  many a r e a s  they  provide i n -  

formation where f e w  o r  no o t h e r  observa t ions  e x i s t .  Such p i c -  

t u r e s ,  however, are e s s e n t i a l l y  t e l e v i s i o n  views of l a r g e  a r e a s  

taken from an  a l t i t u d e  of 400 miles o r  more. They lack  the de- 

t a i l  which can be obtained i n  photographs taken from t h e  Gemini 

height of about 100 miles. 

- more - 
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One of t h e  aims of t h e  S-6 experiment i n  t he  Gemini4 and 

subsequent f l i g h t s  i s  to g e t  a b e t t e r  l ook  a t  some of t h e  cloud 

p a t t e r n s  seen on TIROS p i c t u r e s ,  b u t  not  f u l l y  understood. There 

are c e l l u l a r  p a t t e r n s ,  cloud bands r a d i a t i n g  from a poin t ,  ap- 

1 

parent  shadows of i n d i s t i n g u i s h a b l e  high clouds on low cloud 

decks, and small v o r t i c e s  sometimes found i n  the  l ee  of moun- 

t a inous  i s l a n d s .  

Another o b j e c t i v e  i s  to get  p i c t u r e s  of a v a r i e t y  of storm 

systems, such as  weather f r o n t s ,  s q u a l l  l i n e s ,  o r  t r o p i c a l  d i s -  

turbances,  s o  t h a t  t h e i r  s t r u c t u r e  can be be t t e r  understood. 

F i n a l l y ,  t h e  experimenters hope t o  g e t  s e v e r a l  sets of 

views of t h e  same area on subsequent passes  of t h e  spacec ra f t  

t o  see how va r ious  weather phenomena move and develop. 

The experimentersare  Kenneth M .  Nagler and S tan ley  D. Soules,  

both of the Weather Bureau's Nat ional  Weather S a t e l l i t e  Center. 

Nagler has a dual  r o l e  i n  the Gemini 11 space f l igh t ,  se rv ing  both 

as an  experimenter i n  t h e  weather photography e f f o r t  and as Head 

of t h e  Space f l igh t  Meteorology Group which provides  N A S A  t he  

f o r e c a s t i n g  support  f o r  i t s  manned space f l igh t  programs. Soules 

i s  wi th  t h e  Meteorological S a t e l l i t e  Laboratory. He previous ly  

- more - 
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prepared photographic experiments conducted by Astronauts 

Sch i r r a  and Cooper i n  t h e i r  Mercury f l i g h t s .  

Earth and its cloud systems were viewed i n  d i f f e r e n t  portions 

of the v i s u a l  and i n f r a r e d  spec t r a .  The experiment monitor 

i s  Capt. Robert D. Mercer, USAF, ass igned t o  the  NASA Manned 

Spacecraf t  Center. 

I n  these the  

- more ’- 
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The meals planned for t he  Gemini 4 crew conta in  49 

d i f f e r e n t  i t e m s .  E e r e  aye some d i f f e r e n c e s  i n  the  menus f o r  

each a s t r o n a u t ,  >asec; or1 imdividual preferences,  bu t  t he  

c a l o r i e  balance is t h e  same. 

The a s t m n a u t s  w i l l .  ea t  fou r  meals a day. The meals a r e  

s t o r e d  i n  1-8 packages, 14 two-man meals and fou r  one-man meals, 

i n  a compartment above the command pilot's l e f t  shoulder .  They 

a r e  marked by day and meal and are placed i n  the compartment 

i n  order  so tha t  the  f i r s t  day meal i s  on top ,  The packages 

are connected by a nylon lanyard which prevents  them from 

g e t t i n g  o u t  o f  o rder  when f l o a t i n g  i n s i d e  the  compartment. 

The food c o n s i s t s  of  f reeze-dr ied items, dehydrated items 

i n  powder form and compressed b i t e - s i zed  items. The dehydrated 

food and some of t he  f r eeze  d r i e d  items w i l l  be r e c o n s t i t u t e d  

by adding water w i t h  a s p e c i a l  water gun. The compressed 

items do n o t  need water. 

Each package of f reeze-dr ied food conta ins  a d i s i n f e c t a n t  

t a b l e t  which i s  placed i n  the  food pouch arter t h e  a s t r o n a u t  has 

ea t en .  The t ab le t  a c t s  chemically to prevent spoi lage  of the 

remaining food. 

- more - 
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The food forrnulation concept was developed by the U.S.  

A r m y  Laborator ies ,  Natick, Mass. 

processing,  and packaging w a s  performed by the Whirlpool 

Corp., S t .  Joseph, Mich. P r i n c i p a l  food c o n t r a c t o r s  a r e  

Swif t  and Co., Chicago, and P i l l s b u r y  Co., Minneapolis. 

Overall food procurement, 

- more - 
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GEMINI 4 MENU 

F i r s t  Day 

Mc Div i t t 

Ca lo r i e s  

91 
& Egg B i t e s  283 

Bread Cubes 165 
( R )  Orange Ju ice  

B Toast 
B F ru i t cake  (Date) I 1  R Tea 

( R )  Orange J u i c e  

220 
238 
78 
86 
- 83 
705 

r u i t  J c .  83 
184 
156 - 296 
719 

Tota l  Ca lo r i e s  2611 
Food O n l y  Weight 549.8 g m  

White 

Ca lo r i e s  
MEAL A 
T i T ? I i I  Star Cereal 91 

Bacon & Egg B i t e s  283 
Toasted Bread Cubes 165 

(R) Orange Ju ice  83 
022 

148 
105 
78 

202 
( R )  Tea 

220 
237 
78 
86 
-83 
704 

mAL D 
Jc. 83 

184 
156 
296 
719 

Tota l  Ca lo r i e s  2610 
Food Only Weight 550.8 gm 

( R )  Recons t i tu ted  wi th  water 

(B)  B i t e  size, no water added 

1 ounce (avoirdupois)  equals  

1 gram equals  .035 ounce 
28.3 grams 

NOTE: The same menu w l l l  be used by the back-up crew, i f  necessary.  

- more - 
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Second Day 

IvIcDivitt White 

Calor ies  Calor ies  
Apricot Cerea.1 Bars 154 

Toast . 76 
186 m 

Ham & Applesauce 127 
B Apricot Cereal Bar s  154 
R Ham & Applesauce 1 27 
B Cinnamon Toast 75 
R Cocoa 186 i i  m 

Beef B i t e s  167 
Potato Salad 145 

Em 
Frui tcake  (Pineapple)211 
Orange Ju ice  83 

Beef B i t e s  161 
Potato Salad 145 
Frui tcake (Pineapple) 211 
Orange Ju ice  83 

606 

Banana Pudding 141 
Chicken Salad 237 

68 
202 m 

Banana Pudding 141 
Chicken Salad 237 

68 
202 
648 

222 202 
91 

Potato Soup 

78 
Chicken & Gravy 91 

296 
78 

32 
296 

719 
- 32 
719 

Total  Calor ies  2516 Total  Calor ies  2516 
Food Only Weight 521.8 gm Food Only Weight 521.8 gm 

Chicken & Gravy 

( R )  Reconsti tuted wi th  water 

(B)  B i t e  s i ze ,  no water added 

1 ounce (avoirdupois) equals  28.3 grams 

1 gram equals .035 ounce 

- more - 
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T h i r d  Day 

McDivitt Whit e 

Calor ies  Calor ies  
Sugar Frosted Flakes 139 
Sausage Pat t ies  202 

Cinnamon Toast 76 Cinnamon Toast 78 
Orange-Grapefruit Jc .  83 

502 

148 

Sugar Frosted Flakes 139 
Bacon Squares( D b l .  Serv)203 

Orange-Grapefruit Jc. 83 

Beef & Gravy 
Cheese Sandwich 231 
Apricot Pudding 147 
Orange Ju ice  83 

609 

501 

Tuna Salad 204 
Cheese Sandwich 231 
Apricot Pudding 147 

R )  Orange Ju ice  

116 116 
74 

Toasted Bread Cubes 165 
74 

Toasted Bread Cubes 165 
Pineapple Cubes Pineapple Cubes 

Tota l  Calor ies  2574 Tota l  Calor ies  2519 
Food O n l y  Weight 537.9 gm Food O n l y  Weight 542.9 g m  . 

( R )  Reconst i tuted w i t h  water 

(B) B i t e  s i ze ,  no water added 

1 ounce (avoirdupois)  equals  28.3 grams 

1 gram equals  .a35 oucne 
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- 68 - 

Fourth Day 

McDivitt White 

Calories 

Orange J u i c e  Orange Ju ice  
Beef Sandwiches 20 2 Beef Sandwiches 202 

543 m 

Beef  Sandwich Beef' Sand wi ch 
Gingerbread Gingerbread 
Cho co l a t  e Pud d i  ng Pudding, Chocolate - 156 

793 
- 
793 

Chicken & Vegetables 
Toasted Bread Cubes 

85 
7% 

28 1 

113 Spaghetti & Meat Sauce 

Apri cot Cubes 281 
( R )  Tea ( R )  Tea 

5% 
Total Calories 2520 

Food Only Weight 542.5 rn 

32 
737 

2501 Total  Calories 
Food Only Weight 532.5 gm 

( R )  Reconstituted with water 

(B)  Bi te  s ize ,  no water added 

1 ounce ( avo i rdupo i s )  ei1uaI.s 28.3 grams 

1 gram equals .035 ounce 



- 69 - 

GEMINI SPACECRAFT 

The Gemini s p a c e c r a f t  i s  con ica l  18 f e e t ,  5 inches 

long, 10 f ee t  ac ross  a t  the  base and 39 inches ac ross  a t  

the  top.  It has two major s ec t ions ,  the  r e e n t r y  module 

and the  adap te r  s e c t i o n .  

Reentry Module - --. 

The r e e n t r y  module i s  11 feet  high and 7$ f e e t  i n  

diameter a t  its base.  It has th ree  primary sec t ions :  (1) 

rendezvous and recovery s e c t i o n  (R&R) ; (2 )  r e e n t r y  c o n t r o l  

s e c t i o n  (RCS) ;  (3 )  cabin sec t ion .  

The rendezvous and ------ recovery s e c t i o n  i s  the  forward (small) - 
p o r t i o n  of the s p a c e c r a f t .  Housed i n  t h i s  s e c t i o n  are the 

drogue, p i l o t  and main parachutes  and t h e  rendezvous radar. 

However, the  rendezvous radar w i l l  not  be c a r r i e d  on Gemini 4. 

The r e e n t r y  c o n t r o l  system i s  loca ted  between the  rendezvous 

and recovery s e c t i o n  and the  cabin s e c t i o n .  It conta ins  fuel 

and o x i d i z e r  tanks,  valves ,  tubing and t h r u s t  chamber assemblies  

( T C A ) .  

f o r  the main parachute attachment.  

A parachute adap te r  assembly I s  on the  forward face  

- more - 
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The cabin s e c t i o n  i s  loca ted  between the  r een t ry  

c o n t r o l  s e c t i o n  and the  adap te r  s ec t ion .  It houses the  crew 

seated side-by-side,  e l e c t r i c a l  and l i f e  support  equipment and 

experimental  devj-ces. 

e n t e r i n g  and leaving t h e  cabin.  

p ressur ized  and spaces containing equipment t h a t  r equ i r e  no 

p r e s s u r i z a t i o n  o r  which are  i n t e r n a l l y  pressur ized  are loca ted  

between t h e  pressur ized  s e c t i o n  and the  o u t e r  she l l .  

o u t e r  she l l  i s  covered wi th  overlapping sh ing le s  t o  provide 

aerodynamic and heat p ro tec t ion .  A dish-snaped heat sh i e ld  

forms the l a r g e  end of t h e  cabin s e c t i o n  and r e e n t r y  module. 

Above each seat i s  a hatch opening f o r  

Th5 crew compartment i s  

The 

Adapter S e c t i o n  

The adap te r  i s  7$ f e e t  high and 10 f e e t  i n  diameter a t  

the base. It c o n s i s t s  of  a r e t rog rade  s e c t i o n  and an  equipment 

s e c t  ion .  

--- The ret=rade ----- s e c t i o n  conta ins  r e t rog rade  rocke t s  and 

p a r t  of t h e  r a d i a t o r  f o r  t he  cool ing system, 
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LIQUID ROCKET SYSTEMS 
GENERAL ARRANGEMENT 

25 LB ATTITUDE THRUST CHAMBER 
(TYPICAL 8 PLACES) 

HELIUM% /-- b/ OXIDIZER 

 FUEL^^ / n  I 

85 LB DECELERATE 
THRUST CHAMBER 
(TYPICAL 2 PLACES) 

LB MANEUVER 
I 

I 
I 

THRUST CHAMBER I e r - \  ' \ \A H/v //I ,/ j \  ,(TYPICAL 6PLACES) 

ORBIT ATTITUDE 
A N D  

REENTRY 
CONTROL 

SYSTEM 
25 LB THRUST CHAMBER 

(TYPICAL 16 PLACES) 



THRUST CHAMBER ARRANGEMENT 

ATTITUDE CONTROL MANEUVER CONTROL 
25 LBS. THRUST PER UNIT 100 LBS. THRUST PER UNIT 

* 85 LBS. THRUST PER UNIT AFT 

Z 



MANEUVERING CONTROL 

VERTICAL 

LATERAL 

I 

-4 w 
I 

AFT 



SPACECRAFT RESPONSES TO ORBIT ATTITUDE 
CONTROL THRUST 

I 

2 
I 
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- The equipment s e c t i o n  holds b a t t e r l e s  for e l e c t r i c a l  
1 

power, f u e l  f o r  the  orbit a t t l t u d e  and maneuver system (OAMS) ,  

t he  p r i n a r y  oxygen f o r  t he  environmental c o n t r o l  s.jstem. 

It a l s o  serves a s  a r a d i a t o r  Tor the s p a c e c r a f t ' s  cool ing 

system which i s  contained i n  the s e c t i o n .  The equi.pment 

s e c t i o n  i s  j e t t i s o n e d  immediately before  the r e t ro rocke t s  

are  f'lred f o r  r e e n t r y  and t h e  r e t rog rade  section i s  j e t t i s o n e d  

a f t e r  t h e  r e t r o r o c k e t s  are f i r e d .  

The Gemini s p a c e c r a f t  weighs approxS.mately 7,000 pounds 

a t  launch,  The r e e n t r y  module weighs about 4,700 pounds when 

i t  lands .  

McDonnell A i r c r a f t  Corp., S t  Louis, i s  prime c o n t r a c t o r  

Tor the Gemini s p a c e c r a f t .  
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G E M I N I  LAUNCH VXHICL!.< -- -- 

The Gemini Launch Vehic1.e i s  a m o d i f i e d  U . S .  A i r  Force 

Ti tan  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  miss i le  c o n s i s t i n g  o f  two 

s t a g e s .  

The f i r s t  stage i s  63 fee t  high and the  second s t a g e  i s  

27 f e e t  h igh  D i a m e t e r  o f  both s t a g e s  ris 10 f ee t .  Overa l l  

h e i g h t  of the launch veh ic l e  p lus  t h e  sL:acecraft  i s  109 f e e t .  

Launch weight including the  spacec ra f t  i s  about 3'cO,OOO pounds 

The first s t age  has two rocke t  engines and the  second 

stage has a s i n g l e  engine.  All engines burn a 50-50 blend 

o f  monomethyl hydrazine and unsymmetrical-dlmethyl hydrazine 

as f u e l  w i t h  n i t rogen  t ex t rox ide  as o x i d i z e r .  The f u e l  i s  

hypergol ic ,  that  is  it i g n i t e s  spon"dneous1y when it  comes 

i n  con tac t  w i t h  the ox id ize r ,  and i s  sgorable. 

Tile i'irst stage erigiiies produce a com'uiirieu 430,000 pounds 

o f  t h r u s t  a t  1;-f't-off and t h e  second stage engine produces 

about 100,000 pounds t h r u s t  a t  a l t i t u d e .  

T i tan  I1 was choser, f o r  t he  Gemini program because of i t s  

s.imp1:i.fied opera t ion ,  t h r u s t  and a v a l l a b l l i t y .  The following 

modif icat ions were made i n  the  T i t an  I1 t o  make i t  s u i t a b l e  

f o r  manned space f l i g h t  launches: 
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- 78 - 

1. Addition of a malfunction d e t e c t i o n  system t o  d e t e c t  

and t ransmi t  information or problems i n  the  boos te r  system 

t o t h e  crew. 

2 .  Modif icat ion o f  t he  f l i g h t  c o n t r o l  system t o  provide 

a back-up system shou1.d the  primary system fail i n  f l i g h t .  

3 .  

4. 

5. 

5. 

7. 

8 .  

9. 

10. 

Modif icat ion o f  t he  e l e c t r i c a l  system. 

S u b s t i t u t i o n  o f  r a d i o  guidance for i n e r t i a l  guidance. 

Delet ion o f  r e t r o  rocke t s  and v e r n i e r  r o c k e t s .  

N e w  second s t age  equipment truss. 

N e w  second s t age  forward o x i d i z e r  s k i r t  assembly. 

S impl i f i ca t ion  of t r a j e c t o r y  t r ack ing  requirements I 

Modif icat ion of  hydraul ic  system. 

Modif icat ion of i-nstrwnent system. 

Gemini Launch Vehicle program management for NASA i s  

under the  d i r e c t i o n  of  the  Space Systems Divis ion of  t he  Air 

Force Systems Command Contractors  include: 
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A J . r  Frame and system i n t e g r a t i o n ,  Martin Co. ,  Balt imore 

Div is ions ,  Baltimore.  

Propulsion systems, Aerojet-General Corp., Sacramento, 

C a l i f .  

Radio command guidance system, General E1ectrS.c Co., 

Syracuse, N . Y .  

Ground guidance computer, Burroughs Corp., Pao l i ,  P a .  

Systems engineer ing and t e c h n i c a l  d i r e c t i o n ,  Aerospace 

Corp., E l  Segundo, Calif. 
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*Equi~m~~t bay contains: 

0 Batteries' 
0 Malfunction d ~ t ~ t i o n  system MDSI units 
0 Range safety c o m ~ a n d  control system 
0 ~ r ~ r a m m e r  
e Three-axis reference system (TARS)  
0 Radio guldance system ( R G 5 l  
e Autopl~~t  

I ns t rument~lon  and ~ @ l ~ ~ ~ t r y  system 
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G E M I N I  SPACE SUIT 

Gemini e x t r a v e h i c u l a r  s u i t  will be worn by t h e  G e m i n i  4 

crew t o  eva lua te  a n d  f l i g h t - q u a l i f y  i t .  

planned f o r  a c t i v i t y  o u t s i d e  the spacec ra f t .  

This i s  t h e  s u i t  

The ex t r aveh icu la r  s u i t  d i f f e r s  from the  r e g u l a r  Gemin i  

space s u i t  i n  t h r e e  ways: 

1. An e x t r a  l a y e r  f o r  thermal and micrometeroid 

p r o t e c t i o n  has been added t o  t h e  bas i c  s u i t .  

i n t e g r a l  part of t he  s u i t .  

3 3/4 pounds and  i s  white, t h e  same c o l o r  as t h e  b a s i c  s u i t .  

It i s  made of a cover l a y e r  of high temperature nylon and l a y e r s  

of aluminized mylar and  f e l t .  

It i s  a n  

The e x t r a  layer weighs about 

2. Two e x t e r n a l  v i s o r s  have been a d d e d  t o  t h e  helmet. 

The i n n e r  v i s o r  i s  made  of a m a t e r i a l  c a l l e d  Lexan, which i s  

about 30 t imes s t ronge r  than  t h e  p l a s t i c  used i n  a i r c r a f t  

canopies. 

heat leak from the s u i t  i n t o  a vacuum. 

micrometeroid and  thermal p r o t e c t i o n  f o r  t h e  f a c e p l a t e .  

o u t e r  v i s o r  i s  t i n t e d  and  provides  g l a r e  p r o t e c t i o n  f o r  t h e  

a s t r o n a u t .  

It i s  coated wi th  a s p e c i a l  s o l u t i o n  which prevents  

This v i s o r  provides  

The 
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3. A s t r a in  r e l i e f  z ipper  has been a d d e d  beneath the 

p res su re  s e a l i n g  z ippe r  of the s u i t .  

designed t o  take t h e  strain from t h e  p re s su re  s e a l i n g  z ipper  

during opening and  c los ing  of t h e  s u i t .  

The new z ippe r  i s  

The b a s i c  Gemini suit i s  a c lose  f i t t i n g  f u l l  p re s su re  

s u i t  w i t h  an  i n n e r  l a y e r  of a rubberized material covered 

by a nylon ma te r i a l .  The helmet and  g loves  may be removed 

i n  f l i g h t .  

Oxygen i n l e t  and  o u t l e t  connections are loca ted  a t  

waist l e v e l .  The s u i t  i s  entered through a z ipper  opening 

which runs from t h e  c ro t ch  up t h e  e n t i r e  back of t h e  s u i t .  

A small b a t t e r y  pack and i n d i v i d u a l  f i n g e r t i p  l i g h t s  

are mounted on each glove so that t h e  a s t r o n a u t s  can read 

ins t ruments  on the night  s i d e  of the Earth while the cabin 

l i g h t  i s  o f f .  

The s u i t  has been developed by MSCIs C r e w  Systems 

Division. Prime c o n t r a c t o r  i s  t h e  David Clark Co., Worcester, 

Mass. 
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- 83 - 

CREW BIOGRAPHIES 

James A .  ( f o r  A l t o n )  McDivitt, Gemini 4 command 
p i l o t  

Born: Chicago, June 10, 1929 

HEIGHT: ?ft, 11 i n . ,  WEIGHT: 155 l b s ;  Brown ha i r ,  

EDUCATION: Bachelor o f  Science degree i n  a e r o n a u t i c a l  

Attended 

b lue  eyes .  

engineer ing from the  Un ive r s i t  of' Michigan 
1959 (graduated f i r s t  i n  c l a s s y .  
Jackson J u n i o r  College,  1948-1950. 

MARITAL STATUS: Married to the former P a t r i c i a  Ann Haas of 

CHILDREN: Michael A . ,  Apr. 16, 195'7; Ann Lynn, July 21, 19%; 

Cleveland, Ohio 

Patri-c W . ,  Aug. 30,  1960 

PROFESSIONAL ORGANIZATIONS: Member, Soc ie ty  of Experimental 
Test  P i l o t s  and American Inst i tch? 
of  Aeronautics and Ast ronaut ics  

EXPERIENCE: McDivitt, an  Air Force Major,  jo ined the A i r  
Force i n  1951. He flew 145 combat missions 
durring the  Korean a c t i o n  i n  F-80'~ and F-861s. 
H e  was awarded t h r e e  Dist inguished Flying Crosses, 
f i v e  Air Medals, and t h e  Choo Moo Medal from 
South Korea. 

H e  i s  a graduate  of the  USAE Experimental Test 
P i l o t  School and the  USAF Aerospace Research 
P i l o t  course.  He  served a t  Edwards A i r  Force 
Base, C a l i f . ,  as  an  experimental  t e s t  p i l o t .  

McDlvitt has logged more than 3,000 hours f l y i n g  
time, inc luding  2,500 hours i n  j e t  a i r c r a f t ,  

CURRENT ASSIGNMENT: McDivitt was s e l e c t e d  as an  a s t r o n a u t  by 
NASA i n  September 1952. I n  a d d i t i o n  to 
p a r t i c i p a t i n g  i n  the  o v e r a l l  a s t r o n a u t  
t r a i n i n g  program he has had a d d i t i o n a l  
spec ia l i zed  d u t i e s .  These d u t i e s  include 
monitoring the  des ign  and development of 
t h e  guidance and naviga t ion  systems for t n e  
Gemini and Apollo spacec ra f t ,  as w e l l  as 
monitoring the  o v e r a l l  Apollo Command 
and Serv ice  Modules. 

McDivi t t  J . s  son of M r .  & Mrs. James McDivitt,  Jackson, Mich. 
- more - 



- 84 - 

Edward H. (for Higgins) White 11, Gemini 4 p i l o t  

BORN: San Antonio, Tex., Nov. 1 4 ,  1930 

HEIGHT: 6 ft.; WEIGHT: 171 l b s . ;  Brown-hair, 
Brown eyes 

EDUCATION: Bachelor of  Science degree from United S t a t e s  
M i l i t a r y  Academy, 1952, Master o f  Science degree 
i n  a e r o n a u t i c a l  engineer ing,  Univers i ty  of 
Michigan, 1959 

MARITAL STATUS: Married t o  former P a t r i c i a  Ei leen  Finegan 
o f  Washington, D.C. 

CHILDREN: Edward, May 15, 1953; Bonnie Lynn, Sept.  15, 1956 
PROFESSIONAL ORGANIZATIONS: Associate  member of I n s t i t u t e  of 

Aero-space Sciences;  Member o f  
Sigma Delta P s i ,  a t h l e t i c  honorary; 
and Member o f  Tau Beta P i ,  engineer-  
ing  honorary 

EXPERIENCE: White, an A i r  Force Major, received f l i g h t  
t r a i n i n g  i n  F lo r ida  and Texas, following h i s  
graduat ion from West Point. He spent  37 yea r s  i n  
Germayy w i t h  a f i g h t e r  squadron, f l y i n g  F-85 's  and 
F-100 S. 

He a t tended  t h e  A i r  Force Tes t  P i l o t  School a t  
Edwards A i r  Force Base, C a l i f . ,  i n  1959. 

White was l a t e r  ass igned t o  Wright-Patterson A i r  
Force Base, Ohio, as an  experimental  test  p i l o t  
w i t h  t he  Aeronaut ical  Sys temDivis ion .  I n  t h i s  
assignment he made f l i g h t  t e s t s  f o r  r e sea rch  and 
weapons systems development, wrote t e c h n i c a l  
engineer ing r e p o r t s ,  and made recommendations 
f o r  improvement i n  a i r c r a f t  des ign  and c o n s t r u c t h n .  

He has logged more than 3,600 hours f l y i n g  time, 
inc luding  more than 2,200 hours i n  jet a i r c r a f t .  

CURRENT ASSIGNMENT: White i s  a member of  t h e  a s t r o n a u t  team 
s e l e c t e d  by NASA i n  September 1962. 

White i s  the  son of M a j .  Gen. and Mrs. Edward H. White, 
S t .  Petersburg,  F l a .  

- more - 
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Frank Borman, Gemini 4 back-up crew, Command P i l o t  

BORN: Gary, Ind. , Mar. ill, 1928 

HEIGHT: 5 Y t .  , 10 i n .  ; WEIGHT: 163 l b s .  ; Blonde h a i r ,  b lue  
cycs 

EDUCATION: Bachelor o f  Science degree,  United S t a t e s  M i l i t a r y  
Academy, 1950; Master of Science degree i n  a e r o n a u t i c a l  
engineer ing,  C a l i f o r n i a  I n s t i t u t e  o f  Technology, 1957. 

Married to the  former Susan Bugbee of Tucson, 
A r i z .  

MARITAL STATUS: 

CHILDREN: Frederick,  Oct. 4, 1951; Edwin, J u l y  20, 1953 

EXPERIiZNCE: Upon graduat ion  from West Poin t ,  Borman, now 
an  A i r  Force Major, chose an A i r  Force Career 
and received h i s  p i l o t  t r a i n i n g  a t  Williams A i r  
Force Base, C a l i f .  

From 1951 to 1956 he served w i t h  f i g h t e r  squadrons 
i n  the  United S t a t e s  and i n  the  Ph i l ipp ines  and 
was an  i n s t r u c t o r  a t  t h e  A i r  Force Fighter IqJeapons 
School. 

From 1957 t o  1950 he was an i n s t r u c t o r  o f  thermodyna- 
mics and f l u i d  mechanics a t  t he  U . S .  M i l i t a r y  
Academy. 

He was graduated €rom the  USAF Aerospace Research 
P i l o t s  School i n  1960 and latei- served there as 
an i n s t r u c t o r .  I n  t h i s  capac i ty  he prepared 
and de l ive red  academic l e e  t u r e s  and s imula tor  
b r i e f i n g s ,  and f l i g h t  t e s t  br iePings  on the theory 
and p r a c t i c e  0 : '  s p a c e c r a f t  t e s t i n g .  

Borrnan has logged more than lC,400 hours f l y i n g  
t i m e ,  inc luding  more than 3,500 hours i n  j e t  
a i r c r a f t .  

CURRENT ASSIGNMENT: Borman was one of t h e  n ine  a s t r o n a u t s  named' 
by NASA i n  September 1962. 

Borman i s  the  son of' M r .  & Mrs. Edwin Borman, Phoenix, 
A r i z .  
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James A .  (for Arthur)  Lovell ,  Jr . ,  Gemin i  4 back-up 

BORN: Cleveland, Ohio, March 25, 1928 

HEIGHT: 6 f t .  ; wSIGHT: 165 lbs.;-Blond hair, 

crew p i l o t  

blue eyes 

EDUCATION: Bachelor of Science degree from the United S t a t e s  
Naval Academy, 1952; a t tended  Univers i ty  of Wisconsin, 
1946-1948. 

MARITAL STATUS: Married to t he  former Nari lyn Gerlach of 
Milwaukee 

CHILDREN: Barbara Lynn, Oct. 13, 1953; James A . ,  Feb. 15, 

EXPERIENCE: Lovell, a Navy Lieutenant  Commander, received 
f l i g h t  t r a i n i n g  Tollowing h i s  graduat ion from 
Annapolis. 

H e  served i.n a number of Naval a v i a t o r  assignments 
including a three-year  t o u r  as a t e s t  p i l o t  a t  
t he  Naval A i r  Tes t  Center a t  Patuxent River,  Md. 
H i s  d u t i e s  t h e r e  included s e r v i c e  as program 
manager :or the F4H Weapon System Evaluat ion.  

Lovel l  was graduated from the  Aviation Safe ty  
School  of t he  Univers i ty  of  Southern C a l i f o r n i a .  

1955; Susan Kay, J u l y  l&, 1958 

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

Lovel l  has logged 3,000 hours f l y i n g  t i m e ,  including 
more than 2,000 hours i n  jet a i r c r a f t .  

CURRENT ASSIGNMENT: Lovel l  was s e l e c t e d  as an  a s t r o n a u t  by 
NASA i n  September 1962. I n  a d d i t i o n  to 
p a r t i c i p a t i n g  i n  the  o v e r a l l  a s t r o n a u t  
t r a i n i n g  program, he has been assigned 
s p e c i a l  d u t i e s  monitoring desj-gn and 
development o f  recovery and inc luding  
crew l i f e  support systems and developing 
techniques for l una r  and e a r t h  landings 
and recovery.  

ove 1 i th son of M r .  & Mrs. James A. Lovell ,  Sr., 
mgewajer $ea&, FTa. 
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PROJECT OFFICIALS 

George E. M u e l l e r  

W i l l i a m  C.  Schneider 

E. E. Chris tensen 

Charles W. Mathews 

Chr is topher  C .  Kraft 

Lt. Gen. Leighton I. Davis 

M a g .  Gen. V. G. Huston 

Col. Richard C.  Dineen 

L t .  Col. John G.  Albert 

R. Admiral B. W. Sarver  

Associate Administrator,  
Off ice  of Manned Space 
Flight, NASA Headquarters. 
ActLng Di rec to r ,  
Gemini Program. 

Deputy Direc tor ,  Gemini 
Program, O f f  i c e  of Manned 
Space F l i g h t ,  NASA Headquar- 
ters. 

Direc tor ,  Missions Opera- 
t i o n s ,  NASA Headquarters 

Gemini Program Manager, 
Manned Spacecraf t  Center,  
Houston 

Mission Di rec to r ,  Manned 
Spacecraf t  Center,  Houston 

USAF, National  Range 
Div is ion  Commander and 
DOD Manager of Manned 
Space F l i g h t  Support Opera- 
t i o n s .  

USAF, Deputy DOD Manager 

Direc tor ,  D i rec to ra t e  
Gemini Launch Vehicles ,  
Space Systems Divis ion,  
A i r  Force Systems Command. 

Chief, Gemini Launch 
Divis ion,  6555th Aerospace 
T e s t  Wing, A i r  Force 
Miss i l e  Test Center,  Cape 
Kennedy, F l a .  

USN, Commander Task Force 
140 . 
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PREVIOUS GEMINI FLIGHTS 

Gemini 1, A p r i l  8, 1964 

T h i s  w a s  an  unmanned o r b i t a l  f l i g h t  t o  t e s t  t h e  Gemini 

launch v e h i c l e  performance and the a b i l i t y  of t h e  spacec ra f t  

and launch v e h i c l e  t o  withstand the launch environment. The 

f irst  product ion Gemini spacec ra f t  was used .  It w a s  equipped 

w i t h  ins t rumenta t ion  designed t o  ob ta in  d a t a  on e x i t  hea t ing ,  

s t r u c t u r a l  loads,  temperatures,  v i b r a t i o n s  and pressures .  The 

launch v e h i c l e  was e s s e n t i a l l y  the same conf igu ra t ion  a s  w i l l  

be flown on a l l  Gemini missions.  

Pr imary o b j e c t i v e s  of Gemini 1, a l l  s u c c e s s f u l l y  accom- 

pl ished:  

1. Demonstrate and q u a l i f y  Gemini launch veh ic l e  per-  

f ormance. 

2. Determine e x i t  hea t ing  condi t ions  on t h e  spacec ra f t  

and launch veh ic l e .  

3. Demonstrate compa t ib i l i t y  of t h e  launch veh ic l e  and 

spacec ra f t  through o r b i t a l  i n s e r t i o n .  

4. Demonstrate o r b i t a l  i n s e r t i o n .  

The combined spacec ra f t  and launch veh ic l e  second stage 

o r b i t e d  f o r  about f o u r  days. Recovery was no t  attempted. 
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Gemini 2, Jan.  19, 1965 

T h i s  was an unmanned b a l l i s t i c  f l i g h t  to q u a l i f y  space- 

c r a f t  r e e n t r y  hea t  p r o t e c t i o n  and t e s t  t h e  major Gemini systems 

requi red  f o r  manned o r b i t a l  f l i g h t s .  

P r i m a r y  o b j e c t i v e s  of  Gemini 2, a l l  success fu l ly  accom- 

p l i shed  : 

1, Demonstrate t h e  adequacy of t h e  spacec ra f t  a f te rbody 

hea t  p r o t e c t i o n  during a maximum hea t ing  ra te  r een t ry .  

2. Demonstrate spacec ra f t  s epa ra t ion  from the  launch ve- 

h i c l e  and sepa ra t ion  of t h e  equipment and r e t rog rade  sec t ions .  

3. Q u a l i f y  a l l  spacec ra f t  and launch veh ic l e  systems 

as requi red  f o r  manned o r b i t a l  f l i g h t s .  

4. Demonstrate combined spacec ra f t  and launch v e h i c l e  

checkout and launch procedures . 
5. Demonstrate spacec ra f t  recovery systems and recover  

t h e  spacec ra f t .  

The Gemini 2 f l i g h t  was delayed t h r e e  t imes by adverse 

weather--damage t o  t h e  e l e c t r i c a l  systems by l i g h t n i n g  i n  

August 1964, by Hurricanes Cleo and Dora i n  September. I n  

December t h e  attempted launch was terminated because of a hy- 

d r a u l i c  component f a i l u r e .  The veh ic l e  had sh i f ted  t o  the 

- more - 



- 90 - 

back-up hydraul ic  system b u t  t he  man-rating c a p a b i l i t y  of t he  

launch v e h i c l e  p r o h i b i t s  l i f t o f f '  when t h e  veh ic l e  i s  opera t ing  

on a back-up system. 

Gemini 3, March 23,1965 

T h i s  w a s  t h e  f i r s t  manned f l i g h t .  Astronauts Virgil I. 

Grissom and John W. Young made t h r e e  o r b i t s  of t he  E a r t h  i n  

f o u r  hours and 53 minutes. The spacec ra f t  landed about 50 

miles s h o r t  of the planned landing area i n  t h e  A t l a n t i c  Ocean 

because the spacec ra f t  d i d  not  provide as much l i f t  as expec- 

t e d  during t h e  re -en t ry  and landing  phase. 

Object ives  of t h e  Gemini 3 mission: 

1. Demonstrate manned o r b i t a l  f l i g h t  i n  the Gemini space- 

c r a f t  and q u a l i f y  it f o r  long-duration missions.  

2. Evaluate the Gemini design and i t s  e f f e c t s  on crew 

performance c a p a b i l i t i e s  f o r  t h e  mission per iod.  

3. Exercise the o r b i t a l  o r i e n t a t i o n  and maneuvering s y s -  

tem. 

4. Evaluate c o n t r o l l e d  f l i g h t  pa th  r e e n t r y  by c m t r o l l i n g  

the spacecraf t  r o l l  and u t i l i z i n g  the f o r c e  r e s u l t i n g  from an  

o f f s e t  i n  the spacec ra f t  c e n t e r  of g r a v i t y .  

5. Conduct experiments. 
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ORBITS - REVOLUTIONS 

During long-duration Gemini f l i g h t s  the s p a c e c r a f t ' s  

course i n  space may be measured i n  e i t h e r  o r b i t s  or r evo lu t ions .  

O r b i t s  a r e  space re ferenced  and take  i n t o  account Ear th  

r o t a t i o n .  

Gemini 4 i s  a planned 97-hour-and-fifty-minute f l i g h t .  

The planned o r b i t a l  per iod i s  about 90 minutes o r  16 o r b i t s  

every 24 hours.  

Revolutions w i l l  be measured each time Gemini 4 passes  

over 80 degrees west longi tude,  about once every 96 minutes. 

This method of measurement r e s u l t s  i n  about 15 

revo lu t ions  per  day, o r  l e s s  r evo lu t ion  than o r b i t s .  

The longer time f o r  r evo lu t ions  i s  caused by the  r e t a t i o n  

of the  Earth.  A s  the  s p a c e c r a f t  o r b i t s ,  t he  Ea r th  t u r n s  

underneath i t  so tha t  on each ascending pass a c r o s s  the  

eqaa to r  the s p a c e c r a f t  r eg res ses  about 22.5 degrees,  about 

s ix  minutes i n  time. 
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