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The National Aeronautics and Space Adm nistration will concl ude
its Gem ni manned space programw th the four day Gemni 12 flight,
to be launched no earlier than Novenber 9 from Cape Kennedy, Fl a.

Gemni 12 will include rendezvous and docking with an Agena
during the third spacecraft revolution, docking practice, a tethered-
vehi cl e station-keepi ng exercise, and maneuvers using the Agena
primary propul sion systemto change orbit.

Fourteen experinents are scheduled for the flight. Three
peri ods of extravehicular activity (EVA) are planned, one for an hour
and 53 mnutes unbilical EVA the other two standup activities

totaling about three hours.

Spl ashdown is scheduled in the Western Atlantic sonme 94 hours

30 mnutes after liftoff.
Gemni 12 command pilot is Navy Capt. Janes A. Lovell, Jr. Pilot

is Alr Force Maj. Edwin E. Aldrin. Backup crew nenbers are Col. L.
Gordon Cooper, Jr., USAF, and Condr. Eugene A. Cernan, USN
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Launch of the Agena is scheduled at 2:16 p.m EST. The target
vehicle will be placed in a circular orbit 185 mles above the Earth.
Spacecraft |aunch is scheduled 98.5 mnutes later at 3:5)4:32 p. m

Rendezvous wi Il occur in the third spacecraft revolution over
Tananari ve about three hours 245 mnutes into the flight with docking
to take place at three hours 55 m nutes ground el apsed tine (CET).

About eight hours into the m ssion, the Agena primary propul sion
system (PPS) will boost the docked vehicles into a 185-by-460-mle
orbit.

Pilot Aidrin will begin his first standup EVA about 20:15 GET
over the Canary Islands and will conplete it over Carnarvon,

Australia at the end of the second ni ght pass, about 22:33 GET.

An Agena PPS retrograde burn at 30:15 GET over the Rose Knot

Victor tracking ship will re-circularize the orbit at
185 m | es.
Aidrin's second extravehicular activity will begin over Canton

| sland 42 hours 37 mnutes into the flight. He will attach the Agena
tether to the spacecraft docking index bar and will performa series
of work tasks in the spacecraft adapter and forward on the Agena
target docking adapter (TDA) to evaluate man's ability to work in
space.

- nor e-
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The unbilical EVA, during which Aldrin will use only a
hand- over-hand technique to propel hinself, will end at 44:30 GET off
the west coast of the United States.

Two hours and 40 mnutes later the crew w |l begin the tethered
st ati on-keepi ng exercise using the gravity gradi ent technique.
Tet hered station-keeping wll |ast about five hours, ending about
52: 00 CGET with the jettisoning of the spacecraft docking bar and the
attached tether.

Fol |l ow ng the station-keepi ng exercise and before the sleep
peri od begins, the spacecraft will be aligned for solar eclipse
phot ogr aphy on Saturday, Nov. 12. The eclipse will be photographed
only if it does not interfere with the flight plan.

The eclipse photography will occur at the end of the 39th
revolution, 63:48 GET. Aidrin will have begun his third extra-
vehi cul ar activity at about 63:20 over the Pacific. He will end it
about 64 hours 10 mnutes with the jettisoning of EVA equi pnent.

Retrofire is schedul ed approximately 94 hours 2 mnutes 41
seconds after liftoff and wll occur near Canton Island. As on Gem ni
11, the spacecraft onboard conputer will use inertial guidance system
data to cal cul ate gui dance commands and feed themto the spacecraft
propul sion system The crew will nonitor the systemand will take
control of the reentry procedures if necessary.

- Mor e-
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Spl ashdown will be in the West Atlantic, area 59-1 at
94: 37 CET.

Fourteen experinents are scheduled for Gemni 12, but only two
are new to the program They are photography of a high-altitude
sodi um vapor cloud fornmed by a French Centaure rocket to be |aunched
fromHammaguir, Algeria (S-051), and manual m d-course navigation
(T-2).

GCemni 12 is the tenth manned flight in the program
whi ch began April 8, 1964.

END OF GENERAL RELEASE; BACKGROUND | NFORVATI ON FOLLOWS
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PREFLI GHT ACTI VI TI ES AND | NTEGRATED COUNTDOWN

The Gem ni flights have been devel oped by the Manned Spacecraft
Center, Houston, under the direction of NASA's Ofice of Manned Space
Flight. The Kennedy Space Center in Florida, is responsible for preflight
testing, checkout and | aunching of the Gem ni and Agena. At liftoff,
flight control is swtched to the M ssion Control Center at Houston

The Gem ni 12 | aunch vehicle (AV) arrived at KSC August 30 (first
stage) and Septenber 2 (second stage), and the spacecraft arrived
Septenber 6. The Agena target docking adapter (TDA) arrived August 14, the
Agena Itself Septenber 4, and the Atlas standard | aunch vehicle (ASLV)
Sept enber 19.

The m ssion countdown is a sinultaneous one involving both | aunch
vehi cl es, the spacecraft and the target vehicle, the crew, Houston m ssion
control and the worl dw de tracking network, the Eastern Test Range, and
the radi o command gui dance system

Atl as-Agena |iftoff occurs at T mnus 95 mnutes in the sinmultaneous
count. A built-in hold late in the countdown is used to phase the
spacecraft liftoff with Agena's orbit.

Launch Vehi cl e Count down

At | as- Agena

Ti me Gem ni
T-720 GV propel |l ant | oadi ng
T-61 5 Begi n term nal
count
T- 390 Conpl et e propell ant | oadi ng
T- 300 Back-up flight crew to 100-
foot level of Wite Roomto
participate in final flight
preparation. Begin term nal
countdown. Pilot's ready
room 100-foot |evel of
White Room and crew
gquarters manned and made
ready for prine crew
T- 245 Medi cal exam nation
T- 240 Start tower re-
noval
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Crew | eaves quarters
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Pad 16

Purging of suit begins
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Flight crew to Conplex 19

Crew arrives at 100-f oot
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Crew enters spacecraft

Cl ose spacecraft hatches

VWit e Room evacuati on

Begi n erector |owering
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Built-in hold

Lift off

Boost er engi ne cut of f

Second stage engi ne cutoff
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Spacecraft-1aunch vehicle

separati on
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Reentry
(Elapsed Tinme fromGemni Lift-Of)

Ti me
94: 00: 41 Retrofire
94:22:10 400, 000 f eet
94: 24: 35 Bl ackout begi ns
94: 29: 54 Bl ackout ended
94: 31: 39 Drogue chute depl oyed (50, 000f eet)
94:33: 19 Mai n chute fully depl oyed (9,000 feet)
94: 37: 43 Spacecraft | andi ng

M SSI ON DESCRI PTI ON

I nformation presented in this press kit is based on a normal
m ssion. Plans may be altered prior to or during flight to neet
changi ng condi ti ons.

(Al orbital paraneters in this section are in statute mles. To
convert these figures to nautical mles, multiply by 0.87, to
kilometers multiply by 1.61.)

Launch

Launch Tines -- Atlas/Agena - 2:16 p.m EST, Launch Conplex 14
Gemni 12 -- 3:54:32 p.m EST, Launch Conplex 19

Launch Wndows -- Gemini 12 is scheduled for launch in the M= 3, or
third revol ution rendezvous, pane of the | aunch wi ndow. This

pane is about 33 seconds, extending fromthe nomnal liftoff tine.
The M = 4 pane extends to 130 seconds beyond nomnal liftoff tine.

Present plans do not call for use of panes later than M= 4 as
Il ong as practical to the overall success of the m ssion.

Azimuth -- The Agena will be launched al ong an azi muth of 83. 32
degrees east of north. Gemni 12 wll be |l aunched on an azi muth of
100. 66 degrees, biased to mnim ze the necessity of a plane change.

- nor e-
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| VAR (I nsertional Velocity Adjustnent Routine -- Sone 20 seconds
after GLV SECO the spacecraft separates using the aft-firing or-
bital attitude and maneuvering system (QAMS) thrusters. This nman-
euver assures separation of the spacecraft fromthe | aunch vehicle
and ains for an insertional velocity of about 25,750 feet per sec-
ond and an elliptical orbit 100 by 168 mles. The Agena will be
ina 185-mle circular orbit about 575 mles ahead of the space-
craft at insertion.

RENDEZVOUS

Phase Adjustnent: At 50 mnutes into the flight, near spacecraft
first apogee near Carnarvon, a nomnal 58.2 fps posigrade burn wll
rai se perigee to about 137 mles, reducing the catchup rate from®6.3
degrees to 3.9 degrees per orbit. Gemni trails Agena by 360 m |l es.

Conbi nati on Corrective Maneuver: Catchup rate and altitude ad-
justnment, plus final change corrections, will be achieved in a

conbi nati on maneuver at about O01:45 CET over the Eastern Test Range.
Thrust conponents for this maneuver and for the previous and
foll ow ng maneuvers will be conputed by the crew as well as by the
ground: the solutions wll be conpared, and, barring any | arge

di sagreenent between the two sets of figures, the crew solution wll
be used. Gemini trails by 161 m |l es.

Co-el li ptical Mneuver: Near second spacecraft apogee at about
02: 20 over the Indian QOcean a posigrade burn wll circularize
the spacecraft orbit at a nomnal 10 mles bel ow t he Agena.
GCemni trails by 75 mles and radar | ock-on should be achieved.

Term nal Phase Initiate (TPl): At about 03:03 CET over CGuaynas,
about 12 mnutes prior to darkness, TPl will begin wth a posi-
grade burn along the line of sight to the target. Gemni trails
by about 25 mles.

M dcourse Corrections: At 12 mnutes and 24 mnutes after TPI, the
two internediate corrections are made. After the second, range
bet ween the vehicles is about 3.0 m |l es.

Term nal Phase Final (TPF): The braking or velocity matching

maneuver to establish rendezvous occurs at about 03:35 GET over
Ascension Island. It is followed by a period of formation flying
whil e the crew checks out spacecraft systens and investigates the
condition of the Agena. Docking should occur over Tananarive at about
03:55 CET and will be followed by a series of practice undockings by
bot h crew nenbers.

- nor e-
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Agena PPS Maneuver

After the first neal period and just before the first sleep
period, the Agena primary propul sion systemw || performa posi-
grade translation burn that will change apogee from 185 mles to
460 mles. This high apogee will be sustained from08:05 GET to
30: 15 CET, through the first sleep period and the first standup
extravehi cul ar activity. Apogee will occur over the northern
hem sphere and over the United States in particular. Thus the
synoptic terrain photographs (Experinent S-5) will be of different
| and masses than those photographed during the northern hem sphere
hi gh apogee of Gem ni 11.

First Standup Extravehicul ar Activity

Pilot Aldrin will begin his first standup extravehi cul ar
activity at about 20:14 CET over the Canary I|Islands. He wll
conduct phot ographi c experinents during both the nighttinme and the
daytinme portions of the EVA period. In the daylight pass, the crew
W Il practice unbilical EVA procedures, and Aldrin wll install a
handrail to be used during the unbilical EVA The rail telescopes
in four two-foot sections and is spring-loaded at the spacecraft
end. Aldrin will extend it to its full length then maneuver the
plain end into an attachnment hole in the Agena target docking
adapter (TD). He will then fit the spring-loaded end under a
speci al |l y adapted shingle bolt between the spacecraft hatches.
Installed, the rail will be slightly canted to the spacecraft
| ongitudinal axis and wll afford Aldrin a hand hold during his
unbi li cal EVA novenent to the TDA.

St andup EVA procedure wll follow that used by Mchael Collins
on Gemni 10 and Richard Gordon on Gemni 11. Aldrin wll be
connected to the spacecraft by three unbilicals and a tether. The
unbilicals are on 18-inch environnental control system (ECS) suit

inlet extension, a 24-inch ECS outlet, and a 28”2-inch el ectrica

extensi on carryi ng comruni cati ons and bi onedi cal instrunentation
har dl i ne.

The tether is nylon webbing adjustable at 29, 35 and 422

inches. It fastens to the spacecraft by being slipped under the
right-hand seat left armrestraint and passed through a | oop on one
end of the tether. At the other end is a snap connector that
attaches to the tether ring on the astronaut's parachute harness.
This EVA w il end about 22:34 GET over Carnarvon, a duration of
approxi mately 2 hours 20 m nutes.

- nor e-
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Unbi | i cal Extravehicular Activity

Wil e portions of the first EVA w Il occur at the high apogee,

the unbilical extravehicular activity will be carried out at 185
mles. An Agena PPS retrograde burn at 30: 15 over the Rose Knot Victor
wi |l have recircularized the orbit. At 42:37 over Canton Isl and,

Aldrin will begin an EVA specifically designed to gain know edge of
man's ability to work in space.

The one activity of a nature other than work eval uation or
directly related to work evaluation will be the attachnment of the free
end of the Agena tether to the spacecraft docking index bar in
preparation for the station-keeping exercise.

To facilitate his tether-attachnment activity at the TDA, Aldrin
W ll use a pair of nylon body tethers adjustable fromone and a half
to three feet. They will fasten by neans of pip pins placed into holes
at various points around the TDA and into rings on each side of the
par achut e har ness.

Before attaching the Agena tether to the docking bar, Aldrin wll

rest at the TDA. After tether attachment -- a sinplified operation
over Gemni 11 in that a cable with a slip loop will be passed over
the bar, then drawn tight -- Aldrin will return to the spacecraft

cabin area by way of the tel escoping handrail. Me will hand the EVA
sequence canera, nounted in operation on the bracket behind the
pilot's hatch, to the command pilot and will take the work area
sequence canera fromthe command pilot. (The 16mm work area canera is
not listed in the canera data in the Experinents Section of this press
kit; it is identical to the EVA sequence canera.)

Aldrin will enter the adapter prior to sunset, routing the
unbilical through the unbilical guide, positioning his feet in the
"overshoe" foot restraints, and nounting the work area sequence canera
on the left handrail. After a rest period, he will begin his work task
eval uation. The work site, neasuring about 30 x 30 inches, is a panel
on which is nounted hardware such as electrical and fluid connectors,
hook- and-ring conbi nations, strips of Velcro, and fixed bolt and
renmovabl e bolt.

He will work with these itens using the foot restraints only,
then the body tethers only to see how they help maintain his body
position. Follow ng another rest period, he will disnount the canera
and fasten it to the ELSS, free the unbilical fromthe guide, and
return to the hatch area after sunrise.

- nor e-
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Tradi ng sequence caneras wth the command pil ot and nounting the
EVA canera pointed forward toward the TDA, Aldrin will return to the
spacecraft nose area and go through anot her sequence of work tasks at
a wrk site simlar to but smaller than that in the adapter. As he
did during his first activity at the TDA, Aldrin will use the wai st
tethers to help maintain control of his body position. At the
conpletion of these tasks, he will return to the cabin area, jettison
the telescoping handrail, retrieve the EVA sequence canera, and enter
the cabin to end the unbilical EVA at about 44:40 GET west of Mexi co.

St ati on- keepi ng Exerci se

About 47:10 at sunrise over Carnarvon, the spacecraft wll
undock fromthe Agena and translate up to draw the Dacron web
tether out of the TDA storage bag. The spacecraft will be po-
sitioned above the Agena so that the |ongitudinal axis points through
that of the Agena toward the center of the Earth. If the crew can
successfully establish a relative rate between the spacecraft and the

Agena of 1/10 fps, a gravity gradient situation wll have been
establi shed. The vehicles will remain aligned and pointed toward the
center of the Earth as they circle the Earth. The exercise will be

continued for about five hours. The spin-up technique used by Gem ni
11 is not planned by Gem ni 12.

Sol ar Ecl i pse Phasi ng

Before the sleep period, the creww | initiate a phasing
maneuver designed to place the spacecraft in a position for pho-
t ography of the solar eclipse on Saturday. Magnitude and direction of
the maneuver will be determined in real time fromground data on the
spacecraft trajectory.

Second St andup EVA

Phot ogr aphi ¢ coverage of the solar eclipse will be attenpted only if
it does not conflict with the rest of the m ssion. The opti mum
position for eclipse photography fromthe spacecraft will be over
Gal apagos at 63:48 CET.

Aldrin will begin his standup EVA about 63:20 GET with jet-
ti soni ng of unnecessary EVA equipnment. He will then photograph the
solar event with the 16 mm sequence canera nounted on the retro
adapt er bracket behind the pilot hatch. Canera data: 25mmf. 95 | ens
at 1/50 shutter speed; Eastman S085 bl ack and white film ASA 6000,
at 16 frames per second. The Maurer 70mm canera with UV lens and film
back will be nounted on the hatch bracket and operated by the cable
rel ease. The command pil ot w ndow 16mm sequence canera wll expose
color filmat 1 franme per second.

The standup EVA w |l end about 64:00 CET.

- nor e-
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Retrofire and Reentry

Retrofire is schedul ed at 94:00: 41 over the Pacific near Hawaii .
Reentry guidance will be in the autonmatic node used on Gemni 11. The
spacecraft onboard conputer will use data fromthe inertial guidance
system (I GS) to cal cul ate gui dance conmands and feed themto the
spacecraft propul sion system The crew will nonitor the system during
the automatic portion of reentry and will take control of the reentry
procedures if necessary.

Spl ashdown shoul d occur at 94:37 CET in the West Atlantic
recovery area 59-1.

- nor e-
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EXPERI MENTS

O the 114 experinents that will fly in Gemni 12, two are new.
Sodi um Cl oud Phot ography (S-015) and Manual M dcourse Navigation (T-2).

The conplete list of Gemni 12 experinents is:

1. D-10 lon Sensing Attitude Control

2. T-2 Manual M dcourse Space Navi gation

3. M 406 (MSC-3) Tri-Axis Magnetoneter

4. M 408 (MSC-6) Beta Spectroneter

5. M 409 (MSC-7) Brensstrahl ung Spectroneter
6. S-3 Frog Egg

7. S-5 Synoptic Terrain Photography

8. S-6 Synoptic Weat her Phot ography

9. 5-10 M croneteoroid Cratering

10. 8-11 Airgl ow Horizon Phot ography

11. S-12 Mcroneteoroid Collection

12. 8-13 WV Astronom cal Canera

13. S-29 Earth-Mon Libration Regi on Photography
14. 8- 051 Sodi um C oud Phot ogr aphy

Description of each experinent follows:

D-10 lon Sensing Attitude Control

Purpose - To investigate determ nation of spacecraft attitude in yaw
and pitch from neasurenent of ion flow variations. The recording of ion

sensor outputs during pitch and yaw maneuvers will be conpared with data
obtained fromthe inertial guidance system and the horizon scanner.
Results of the conparison and the astronaut evaluation will formthe basis
for further devel opnent of sinple, |ightweight orbital attitude

determ nati on systens.

Equi pnent - Two i ndependent but identical systens are used, one for
t he measurenent of pitch and one for yaw. Each set of sensors is nounted
on a boom approximately three feet in length which is extended on conmand
by the astronaut.

Wei ght (Total System 140 | bs.
Sensors (Each)

Wi ght 7 | bs.

Si ze 11 x 67% x 6

Procedure - The sinultaneous depl oynent of the two boons, followed by
pyrotechnic rel ease of the sensor package covers is acconplished by one of
the astronauts by activating a cabin switch. A second swtch is used to
turn the experinment on and subsequently to direct the sensor outputs to
the pilot's Flight Director Indicator (FDI).

Propel | ant Requi renent - 17 pounds
- nor e-
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Experinenters - Dr. R ta Sagal yn, Upper Atnosphere Physics Lab.
AFCRL, O fice of Aerospace Research and Maj. R J. Hanborsky, Space
Systens Division Detachnent 2, NASA Manned Spacecraft Center.

T-2 Manual M dcourse Space Navi gation

Purpose - To evaluate the ability of an astronaut to neasure, using a
hand- hel d sextant, the angle between various celestial bodies from
on-board the stabilized Gem ni spacecraft. The experinment wll be
conducted in a manner to provide (1) maxi mum benefit to Apoll o spacecraft
technol ogy, and (2) Information to aid design of a sinplified navigation
system for future spacecraft.

Equi pnent - Hand- hel d sextant.

Experinenter - DD W Smth and B. Y. Creer, Anes Research Center.

Propel | ant Requi renent - 38 pounds

M 405 (MSC-3) Tri-Axis Magnet oneter

Purpose - To nonitor the direction and anplitude of the Earth's
magnetic field with respect to an orbiting spacecraft.

Equi pnent - An adapter nounted tri-axis fluxgate nmagnetoneter.

Procedure - The astronaut wll operate the experinment as the
spacecraft passes through the South Atlantic Geomagneti c Anomaly. The
magni tude of the three directions of the Earth's nagnetic field wll be
measured with respect to the spacecraft.

Experinenter - W D. Whrmack, MsSC

Propel | ant Requi renent - None

Not e: Also flown on Gemni 4, 7, 10

M 408 (MSC-6) Beta Spectroneter

Purpose - Prior to the Apollo mssions it will be necessary to
predict, as accurately as possible, the radiati on doses to which the
astronauts will be subjected so that the degree of hazard can be assessed
for each m ssion and preventive neasures taken. The Beta Spectroneter
experinments will provide accurate data on the electron source term This
source termdata will be an input to conputer calculations for dose due to

secondary X-ray em ssion.

- nor e-
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Equi pnent - The spectroneter is nmounted in the adapter equi pnent
section. The nounting is such that the axis of the electron cone is nornma
to the plane of the outward face of the detector.

Procedures - Since the experinent will detect electrons in the Gem ni
orbit, operation during launch and retro phases is not required. The bul k
of data to be collected will originate in the South Atlantic anomaly

regi on, an area bounded approximately by 15 degrees south and 55 degrees
sout h geodetic and 30 degrees east, 60 degrees west geodetic. Operation
while in this area is of prinme inportance. The experinment will be turned
on every tine the spacecraft passes through any portion of this region and
in addition, will be left on for three continuous orbits to gather
background data outside the anonaly.

Experi nenter - J. Marbach, MsSC

Propel | ant Requi renent - 2 pounds

Note: Also flown on Gemini 10

M 409 (MSC-7) Brenmsstrahl ung Spectroneter

Pur pose - Wen a spacecraft passes through a region of high free
el ectron concentration an interaction takes place between the vehicle
structure and the el ectrons, producing a continuous x-ray spectrum This
experinment is designed to neasure the brensstrahlung flux as a function of
energy i medi ately behind the vehicle when the vehicle passes through the
South Atlantic anomaly, as well as electron flux within the spacecraft.

Equi pnent - The brensstrahl ung spectronmeter consists of an x-ray
detection system nounted on the inner wall of the pressurized cabin.

Procedure - The only experinental procedure is turning the
spectroneter on and off at the correct tine.

Experinenter - R Lindsey, MSC

Propel | ant Requi renent - None

Note: Also flown on Gemini 10

S-3 Frog Egg Experi nment

Purpose - To study the effect of sub-gravity on a biological system
known to be sensitive to disorientation with respect to gravity. Sub-
gravity may provide a particularly useful instrunment for the extension of
our know edge of terrestrially influenced vertebrate enbryol ogy.

- nor e-
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Equi pnent - Hardware consists of one unit nounted on the right hatch.
The unit contains four two-celled chanbers; one is the egg cell, the other
the fixative (formalin) cell. These will be nmani pul ated to actuate
fixation at critical stages of devel opnent.

Procedure - Rana pipens eggs will be fertilized as close to | aunch
tinme as possible and maintained in the flight hardware at 6 to 10 degrees
Cuntil launch. At |launch the tenperature will be raised, with an
el ectrical heating coil, to approximtely 22 degrees C so that devel opnent

can proceed.

Experinenter - Dr. R S. Young -- Anes

Propel | ant Requi renent - None

Note: Also flown on Gemini 8

S-5 Synoptic Terrain Photography

Purpose - To inprove and extend the techni ques of synoptic geographic
and t opographic aerial photography up to orbital altitudes.

Equi pnment - 70 mm Maurer canera, film magazi ne, 80 nm | ens.
Procedures - Photographs will be taken of typical physiographic
features of the terrain for which information is known or is readily
obt ai nabl e such as fol ded nountains, volcanic fields, major fault zones,
i npact craters, and cratonic areas.

Experi nenter - Dr. Paul Lowran, Goddard

Propel | ant Requi renent - 10 pounds

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

S-6 Synoptic Wat her Phot ography

Purpose - To |learn nore about the Earth's weat her systens as reveal ed
by the details contained in selective, high quality, color cloud
phot ogr aphs.

Equi pnent - Sane as S-5

Procedure - Photographs will be taken of weather systens for
conparisons with |ower resolution, higher altitude television pictures
fromneteorological satellites to advance the present state of know edge.
Phot ographs will be taken in a w de range of categories which m ght best
be | ocated by the pilots fromtheir own know edge of weather anal ysis and
whi ch unexpectedly appear near the flight path or which may be suggested
by neteorol ogi cal experts utilizing world-w de information.
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Experinenter - Kenneth Nagler, U S. Wather Bureau

Propel | ant Requi renent - 10 pounds

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

S-10 Mcroneteoroid Cratering Experi nent

Purpose - To coll ect sanples of mcroneteoroids and their inpacts,
and return themuncontam nated to Earth for | aboratory anal ysis.

Equi pnent - A two-piece alum num box on the Agena which hinges on a
stainless steel rod. The inside provides area for eight surfaces
consisting of polished netals, polished glass, and speci al surfaces
designed to capture the small particles intact.

Procedures - The sanples will be collected by exposing controlled
surfaces to the ultrasmall particles which nake up the ngjority of the
nmet eoroi d envi ronment of near-Earth space. Fromthese sanples, the nature
and frequency of high velocity mcroneteoroid inpacts under flight
conditions can be studied.

Experinenter - Dr. Curtis Henenway, Dudl ey Cbservatory

Propel | ant Requi renent - None

Note: Also flown on Gemini 8, 9, 10

S-11 Airglow Horizon Phot ography

Pur pose - To photograph the night airglow | ayer which, fromorbiting
altitudes, can be seen as a narrow bright .band |Iying above the nighttine
hori zon.

Equi pnent - Parts of the Maurer 70 nm General Purpose Canera have
been specially designed to carry out the airglow horizon phot ography.
Because of the faintness of the airglow layer, a lens of large relative
aperture, plus fast black-and-white film are used.

Procedure - The optical sight is installed in the |eft-hand w ndow,
the nmounting bracket in the right-hand wi ndow. The experinment is conducted
by phot ographi ng the horizon in a specific manner. This will result in the
airglow | ayer being observed “edge on" and phot ographed as a "l ayer" or
thin bright line |ying sone distance above the terrestrial horizon.
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Experinenter - Martin Kooman, U. S. Navy Research Lab.

Propel | ant Requi renent - 24 pounds docked, 12 pounds undocked

Note: Also flown on Gemini 9, 11

S-12 Meteoroid Coll ection

Purpose - (1) To collect ultra-small neteoroids in near Earth space
to study the nature and frequency of hyperballistic inpacts under flight
conditions, (2) to expose m crobiol ogi cal specinens to the space
environnent to determne their ability to survive the vacuum extrene
tenperatures, and radiation, and (3) to search for any organi sns capabl e
of living on mcroneteoroids in space.

Equi pnent - Al um num col | ection box, 11 inches long by 5.5
i nches wide by 1.25 inches deep, weighing 7 pounds, 6 ounces. The device
has two collection conpartnents, an internal electric notor, and thermally
i nsul ated batteries. The collection conpartnent materials are al um num
shadowed, 200 Angstromthick nitrocellul ose and fornvar nounted on 200-
mesh copper screening. They are the sanme collection nmaterials used by the
experinmenters in previous rocket, balloon, and aircraft sanpling
experi nents.

Procedure - The experinment is nounted on the retro adapter
directly behind the pilot's hatch. The hinged |id wll be
opened and cl osed and | ocked by ground conmmand. It is planned
to open the experinent only during the first eight-hour crew
sl eep period when the spacecraft is in drifting flight to avoid
contam nation by the spacecraft OAMS system One of the com
partnments will be sterilized to determ ne the presence or absence
of mcro-organisns in the neteoroids collected. Wen returned
to the | aboratory, cultures designed for non-terrestri al
organisns W ll be prepared to determne if any types of life
are present in the sanple. A set of representative Earth m cro-
organi sns such as bacteria, nolds, and spores will be placed
in the non-sterile conpartnment. They will be quantitatively
assayed after the flight exposure to determ ne the fractions
whi ch survi ve.

Experinenter - Dr. C Henenway, Dudley Oobservatory, Al bany, N Y.

Propel | ant Requi renment — None

Note: Also flown on Gemni 9, 10.
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S-13 WV Astronom cal Canera

Purpose - Primarily to devise and test techni ques of ultraviol et
phot ogr aphy and spectroscopy under vacuum conditions. To investigate the
distribution of light intensity in the ultraviolet portions of stellar
spectra down to a limt of 200 A. Also to explore the ultraviolet spectra
of 0 and B stars and sone of the planets.

Equi pnent - 70 mm Maurer canera with 73 nmf3.3 UV Mauer |ens, an
obj ective prismand grating.

Procedure - The spacecraft is oriented toward the star field to be
phot ogr aphed. The cabin will be depressurized and the hatch opened. The

canera w Il be positioned manually and guided by the pilot. A defraction
grating will be used to obtain spectrograns of the desired stars and
pl anet s.

Experinenter - Dr. Karl Henize, Dearborn Qbservatory

Propel | ant Requi renent - 19 pounds

Note: Also flown on Gem ni 10, 11

S- 29 Phot ographi ¢ Study of Earth-NMbon Librati on Regi ons

Purpose - To investigate by photographic techniques the |ibration
points of the Earth-Mon systemto determ ne the possible existence of
clouds or particulate matter orbiting the Earth in these regions.

Equi pnent - Maurer 70 mm canmera with 50 nmlens (f/o.95)
ext ended shutter actuator, and the S-11 nounting bracket.

Procedure - The L4 and L5 libration regions are the La G angi an
points of stable equilibriumwhere centrifugal forces bal ance
gravitational forces. They are | ocated 60 degrees ahead of aid 60 degrees
behi nd, respectively, the Moon in its orbital path. The libration points
w || be photographed during two separate orbits of the spacecraft. The
points will be photographed during one orbit early in the m ssion and the
sane sky areas wll be re-photographed during an orbit near the end of the
m ssi on.

Experinenter - Elliott Mrris, USGS
Propel | ant Requi renent - 8 pounds docked, 4 pounds undocked

Not e: Schedul ed on Gemini 11, not conducted because | aunch date
sl i pped.
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S- 051 Sodi um Cl oud Phot ogr aphy

Pur pose - To neasure the daytinme wind velocity vector of the high
at nosphere as a function of altitude between 62 and 93 mles. The
measurenents will be obtained fromthe deformations of a rocket-nade
vertical sodi um cl oud.

Equi pnent - Maurer 70 mm canera with f/0.95, 50 nmm | ens, speci al
objective filter, and goggl es.

Procedures - A rocket will be |aunched from Hamraguir, Al geria, in
front of the Gem ni spacecraft to eject sodiumvapor from37 to 97 mles
altitude during the ascent and descent. The vapor, whose optical resonance
w Il be excited by the solar yellow light, will be visible fromthe
spacecraft as a faint yellow cloud. A series of pictures of the cloud wll
be taken fromthe spacecraft. Froma couple of pictures taken about 19
mles apart the detailed tridinensional shape of the cloud at a given tine
can be obtained by stereogrammetric reconbination. This pair of pictures
has to be taken with an interval of from3 to 5 seconds. From a second
identical pair of pictures taken sonme tine |ater, the tridi nensional
configuration of the cloud will again be obtained. A conparison of the
state of the cloud at different tines will give the wind velocity in the
at nosphere at all relevant altitudes, supposing that only horizontal w nds
exi st .

Experinenter - Jacques-Enille Blanont, Scientific and Techni cal
Director, National Center of Space Studies, France

Propel | ant Requi renent - 3 pounds

CAMERAS

On-board caneras for various experinents and for operational
phot ography on Gem ni 12 are:

1. Maurer 70 mmstill canera with three | enses and seven naga-
zines. The canera was devel oped for space photography by
J. A Maurer Inc., Long Island Cty, New York. The canera
body is alum num |enses and magazi nes are nmatched to
specific focal plane distances and are col or coded for easy
mat chi ng. Car bon di oxi de gas, contained in a capsule within
the canera, insures flattening of film against nmachined,
curved pl aten.

Lenses: 1. Standard 3-inch focal length, f2.8
2. Utraviolet 73 nm 3.3
3. Lowlight 50 nm fQO 95
Film 1. Eastman SO 368 col or, ASA 64, for experi-

ments S-5 and S-6.
2. Eastman 103-D bl ack and white thin base,
ASA 3000, for experinment S-11.
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3. Eastman 1-0, spectrographic black and white thin

base, ASA 1600, for S-13 and M 407

4. Eastman SO0-166 bl ack and white thin base,
ASA 6000

Hassel blad 70 mm still canera with one | ens and several nmagazi nes.
The canera is a standard comrerci al nodel single |lens reflex.

Lens: 80 nm Zei ss Planar, 2.8
Film East man SO 368 col or, sprocketed to give 50
exposures.

Two Maurer 16 nm notion picture caneras with three | enses and
vari abl e- speed drive.

Lenses: 1. 75 mmfocal length, 2.5
2. 18 mm f2, 40 x 30 degree field
3. 5 mm f2, 118 x 78 degree field, used for EVA

Shutter: Shutter speeds 1/50, 1/100, 1/200 and 1/250 with
frame rates of 1, 6, and 16 fps

Film East man SO 368 col or, 80 feet per magazi ne
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CREW PROVI SI ONS AND TRAI NI NG

Crew Trai ni ng Background

In addition to the extensive general training received prior to
flight assignnment, the follow ng preparations have or will be acconplished
prior to |aunch:

1. Launch abort training in the Gemni Mssion Sinmulator and the
Dynam ¢ Crew Procedures Sinul ator.

2. Egress and recovery activities using a crew procedures
devel opnent trainer, spacecraft boil erplate nodel, and actual recovery
equi pnent and personnel. Pad energency egress training using elevator and
slide wire, and breathi ng apparat us.

3. Celestial pattern recognition in the University of North
Carolina' s Mirehead Planetarium at Chapel H II.

4. Zero gravity training in KC 135 aircraft to practice EVA
St owage and donni ng of EVA equipnent is done in aircraft and crew
procedures trainer.

Additional EVA training is perforned in 20-foot chanber at vacuum
condi ti ons.

5. Suit, seat and harness fittings.

6. Training sessions totaling approxi mately 15 hours per crew nenber
on the Gem ni translation and docki ng sinul ator.

7. Detailed Agena and Gem ni systens briefing; detailed experinent
briefings; flight plans and m ssion rules reviews.

8. Participation in nock-up reviews, systens review, subsystem
tests, and spacecraft acceptance revi ew.

9. Ej ecti on seat training.

During final preparation for flight, the crew participates in network
| aunch abort simulations, joint conbined systens test, and the final
simulated flight tests. At T-2 days, the major flight crew nedical
exam nations will be adm nistered to confirmreadi ness for flight and
obtain data for conparison with post flight nedical exam nation results.
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Gemini 12 Suits

The pressure suit worn by the conmand pilot wll be
simlar to suits worn on all Gemni flights except 3 and 6.
The pilot will wear a suit with special thernmal protective cover |ayers
for EVA activities.

Conmmand Pil ot Suit

The Gem ni command pilot's suit has five |ayers and
wei ghs 23 pounds. The layers are, starting inside the suit:

1. Wite cotton constant wear undergarnent w th pockets around the
wai st to hold bionedical instrunentation equipnent.

2. Blue nylon confort |ayer.
3. Bl ack neoprene-coated nyl on pressure garnent.

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

5. Wite HT-1 nylon outer |ayer.

Pilot Suit

The pressure suit worn by the Gemini 12 pilot is identical to the
command pilot's suit with the foll owi ng exceptions:

Thermal protection for the hands is built into the basic suit glove -
- no EVA thermal over-gloves will be worn.

The EVA coverlayer is a lay-up consisting of, frominside to outside
| ayer: mcroneteoroid protection, super insulation, and HT-1 nyl on outer
protective |ayer.

The extravehicul ar suit wei ghs 33 pounds.

For extravehicular activity, the pilot will wear a detachable
overvi sor which has attachnent points on both sides of the helnet and can
be swiveled into position over the faceplate. The inner visor is a
pol ycarbonate materi al which provides inpact and neteoroid protection. The
outer visor is goldcoated and provides protection for the eyes from sol ar
gl are.

When the cabin is depressurized, the suits automatically pressurize

to 3.7 pounds per square inch to provide pressure and breathing oxygen for
bot h crew nmenbers.
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Extravehi cular Life Support System ( ELSS)

It is a 142-pound rectangul ar box which is worn on the chest. It
provi des el ectrical, mechanical and |ife support connections between the
EVA astronaut and the spacecraft. The systemis 18 inches high, 10 inches
wi de and 6 inches deep. It contains an ejector punp for circulation, a
heat exchanger for cooling air, and a 30-m nute energency oxygen supply.
Controls and a warning system for the energency oxygen supply are nounted
on the top of the unit. The ELSS functions as a suit pressurization and
air supply system during EVA

Medi cal Checks

At | east one nedical check will be nade each day by each crew nenber.
Perfornmed over a convenient ground station, a check will consist of: oral
tenperature and food and water intake eval uation.

Body Waste Di sposal

Solid Wastes -- Plastic bag with adhesive lip to provide secure
attachnment to body. Contains germcide which prevents formation of
bacteria and gas. Adhesive lip also used to formseal for bag after use
and bag is stowed in enpty food container box and brought back for
anal ysi s.

Uine -- Voided into fitted receptacle connected by hose to either a
coll ection device or overboard dunp.

Wat er Measuring System

A mechani cal neasuring system has been added to the water gun. It
consi sts of a neoprene bellows housed in a small netal cylinder nounted at
base of gun. The bell ows hol ds one-half ounce of water. \Wen plunger of
gun is depressed, a spring pushes water out of bellows through gun. A
counter in right side of gun registers nunber of tinmes bellows is
activated. Each crewman wll record how nuch he drinks by noting nunbers
at begi nning and end of each use of gun.

Food

Nunmber of Meals -- 13 per astronaut for m ssion.

Type — Bite-sized and rehydratable. Water is placed in rehydratabl es
with special gun. Bite-sized itens need no rehydration.

Storage -- Meals individually wapped in al um num f oi

and pol yet hel ene, polyam de |lamnate. Al nmeals are stored in the right
aft food box over the pilot's right shoul der.
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Day 1: Meal A

Appl esauce

Sugar Frosted
Fl akes

Bacon Squares

C nnanmon Toast

Cocoa

Orange Drink

Day 1: Meal B
Pea Soup

Tuna Sal ad

Ci nnanobn Toast
Dat e Fruitcake
Pi neappl e- gr ape-
fruit drink

Day 1: Meal C
Beef Pot Roast
Pot at o Sal ad

Ci nnanon Toast
Chocol at e Puddi ng
Br owni es

Tea

Day 2: Meal A
Appl esauce
Sugar Frosted
Fl akes

Bacon Squares
C nnanmon Toast
Cocoa

Orange Drink

Day 2: Meal B
Beef / Veget abl es
Meat / Spaghet ti
Cheese Sandw ches
Apri cot Pudding
G nger br ead
Grapefruit Drink

Day 2: Meal C

Pea Soup

Tuna Sal ad

Ci nnanon Toast

Dat e Fruitcake

Pi neappl e- gr ape-
fruit drink

Cal ori es
139

139

180

56
190

119
143
56
307
241
32

898

139

139
180
56
190
83
757

98
70
158
300
183

892
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Cemni 12 Menu

Day 3: Meal A
Peaches
Strawberry Cereal
Cubes
Sausage Patties
C nnanmon Toast
Orange Drink
Grapefruit drink

Day 3: Meal B
Pot at o Soup
Chi cken Sal ad
Beef Sandw ches
Butterscotch
Puddi ng

Tea

Day 3: Meal C
Shrinp Cocktail
Beef and G avy
Creaned Corn
Toast ed Bread
Cubes

Cal ori es
98

171

223
56
83
83

711

220
237
138

311
32
938

119
160
105

161

Pi neappl e Fruitcake 253

Orange-grapefruit
dri nk

Day 4: Meal A
Fruit cocktail

Toasted Oat Cereal

Bacon Squares
Ham Appl esauce
C nnanmon Toast
Orange Drink

Pi neappl e- gr ape-
fruit drink

Day 4: Meal B
Shrinp Cockt ai |
Chi cken/ Gravy

83
881

87
91
180
127
56
83

83
707

119
92

Toasted Bread Cubes 161
Pi neappl e Fruitcake 253

Coconut Cubes
Orange-Grapefruit
Dri nk

Day 4: Meal C
Beef / Veget abl es
Meat / Spaghet ti

Cheese Sandwi ches

Apricot Puddi ng
G nger br ead
Grapefruit Drink
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MANNED SPACE FLI GHT TRACKI NG NETWORK
GEM N 12 M SSI ON REQUI REMENTS

NASA operates the Manned Space Flight Tracki ng Network
by using its own facilities and those of the Departnent of
Def ense for mssion information and control.

For Gemini 12, the network will provide flight controllers:

(1) Radar tracking, command control, voice and tel enetry
data from |l aunch through Gem ni spacecraft splashdown. Except for voice
comuni cations, the network provides the sane functions for the Agena as
Il ong as electrical power is avail able.

(2) Verification of the proper operation of the systens onboard
the Gem ni and Agena target.

Real Tinme Conputer Conpl ex (RTCC)

The RTCC at the Manned Spacecraft Center is responsible for the
control of the entire mssion. The RTCC col |l ects, stores, processes,
sends, and displays the necessary conputer support information required by
the flight controllers at the Mssion Control Center (MO .

During the launch phase, the RTCC receives |aunch trajectory and
telemetry data fromthe various sites and stores and processes this
information for conmand and control of the mssion. This tel enetered
i nformati on consi sts of bio-nedical, environnental, electrical, conmand
maneuvering, and ot her spacecraft systens paraneters. This information is
di spl ayed at the various flight controllers consoles in the MCC where the
necessary decisions are made. The flight controllers use the information
to determ ne voice nessages or conputer comrands to the spacecraft.

Tracki ng

The m ssion requires separate tracking of four vehicles: the Gem ni
spacecraft, the Agena target vehicle, Gemni |aunch vehicle (GV), and as
required, the Atlas Standard Launch Vehicle (SLV). The Agena carries one
C-band and one S-band beacon. Skin tracking of the spacecraft, Agena and
Gem ni | aunch vehicle throughout orbital lifetine is a m ssion
requi renent. The MSFN Wal | ops Station (W.P) Space Range Radar ( SPANDAR)
and facilities of the North Anerican Air Defense Command (NORAD) will be
used. However, NORAD will not track during rendezvous phase.
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Spacecraft tracking will be according to individual station
capability. Sone sites have radar systens capable of providing space
position informati on on both the Gemi ni and Agena sinultaneously through
their Verlort (S-band) and FPS-16 or FPQ 6 (C-band) antennas. Data
transm ssion |inks, however, have only a single systemcapability;
therefore, priority is established by the Flight Director or Flight
Dynam cs O ficer according to their needs.

During the first revolution of the Agena (prior to Gem ni spacecraft
liftoff), all stations will track this vehicle to establish its position
as accurately as possible. After Gem ni spacecraft liftoff, as a general
rule, the C-band radars will track the Gem ni spacecraft while the S-band
radars will track the Agena target vehicle. The sites with dual-tracking
capability will track both vehicles sinultaneously.

Goddard Space Flight Center Conputer Support

NASA' s Goddard Space Flight Center, G eenbelt, M., real-tine
conputing support for Gem ni includes the processing of real-tinme tracking
i nformati on beginning with m ssion sinulations through Gem ni spacecraft
recovery and Agena lifetine.

Goddard's conputer certifies the worl dwi de network's readiness to
support Gem ni through a system by-system station-by-station,
conput er - progr ammed check-out nethod call ed CADFI SS (Conput ati on and Dat a
Fl ow | nt egrat ed Subsysten)

CGenm ni Spacecraft

The spacecraft has two C-band tracki ng beacons. The nodel ACF beacon
(spacecraft) will be installed in the reentry nodul e and the DPN- 66 nodul e
beacon (adapter) in the adapter section.

The ACF beacon will be prine for launch, insertion, and reentry
phase, using the DPN-66 as a backup for these periods.

Agena Target Vehicle

The Agena target vehicle wll contain one C band and one S-band beacon.
The C-band beacon wll be a nodified DPN-66. The

C-band beacon will be prine for Agena target vehicle prior to

the Gem ni | aunch. The Gem ni spacecraft wll be the prine

target for C-band tracking follow ng | aunch.
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Acqui sition Systens

All network sites receive real-tine acquisition nessages (pointing
data) fromthe Real Tine Conputing Center at MSC, Houston. This
information is used to position telenetry and radar antennas for
acquisition of RF signals fromthe spacecraft when they appear over the
hori zon. Most sites also have an acquisition aid systemwhich permts
"slaving" the radar antennas to the telenetry antennas or vice versa.
Since the telenetry antennas have a nuch broader beamm dth than the radar
antennas, they may acquire the spacecraft RF signal first, making it
possible to point the radar antennas in the general vicinity of the
spacecraft to allow rapid radar acquisition.

M ssi on Message Requirenents

Low speed telenetry data (on-site tel etype sunmaries) fromflight
controll er manned stations are sent to the Houston M ssion Control Center.

Bernuda and Corpus Christi transmt Gem ni spacecraft or Agena target
vehicle PCMtelenetry via high-speed digital data to Houston in conputer
format. MCC-K/TEL |11, Grand Bahama |sland, Grand Turk Island, and Antigua
renote Gem ni spacecraft and Agena w de-band data to the Houston M ssion
Control Center in the same manner.

Spacecraft Command System

The prime ground systemin effecting rendezvous is the Digital
Command System (DCS) at key stations throughout the worl dw de network.
Command control of the mssion fromlaunch through recovery is provided by
the Flight D rector at Houston.

Grand Canary |sland; Carnarvon, Australia; Hawaii, and the two ships,
USNS Coastal Sentry and USNS Rose Knot, are DCS equi pped and manned by
flight controllers who initiate all uplink data conmand transm ssi ons.

Fol | om ng astronaut recovery, further commands will be sent the Agena
target vehicle. Network Digital Command System support will be continued
t hroughout the Agena target vehicle battery, lifetine.

The Texas, Cape Kennedy, G and Bahama, G and Turk, Antigua, and
Bernuda sites are not manned by flight controllers. Uplink data conmand
transm ssions through these sites will be renoted in real tinme from
Houst on Control Center.

In addition to real -tinme commands and onboard cl ock update commands,
the following digital instructions nmay be sent:
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a. Gem ni spacecraft b. Agena target vehicle
1. Preretro with maneuver 1. Maneuver
2. Preretro w thout maneuver 2. Epheneris
3. Obital navigation 3. Engine burn tine
4. Maneuver
5. Rendezvous
6. Accel eroneter error corrections

Spacecraft Conmuni cati ons

All MSFN stations having both HF and UHF spacecraft conmunications are
controlled either by the station or by renote (tone) keying from Houston
and CGoddard.

The following sites are not scheduled to have a conmand communi cat or
(Cap Conm) and will be renpted to Houston.

Cape Kennedy; G and Bahama |sl and; Tannanrive, Ml agasy Republi c;
Kano, Nigeria; Bernuda; Gand Turk Island; Pt. Arguello, Calif.;
Antigua |Island; Ascension Island; Canton Island; USNS Weeling, and
the voice relay air-craft.

Spacecraft Systens Support

The Gem ni spacecraft comruni cations systens (antennas, beacons, voice
comuni cations, telenetry transmtters, recovery |light, and digital
command) allows radar tracking of the spacecraft, two-way voice
comuni cati ons between the ground and the spacecraft and fromastronaut to
astronaut, ground command of the spacecraft, TM systens data transm ssion,
and postl andi ng and recovery data transm ssion. The sole |ink between the
ground and the spacecraft is by these systens.

The Agena target vehicle communications systens (antennas, beacons,
telemetry transmtters, and digital conmand system allows radar tracking
of the vehicle fromboth the ground and the Gem ni spacecraft. G ound
station and Gem ni spacecraft command to the Agena al so are acconpli shed
through this system

- nor e-



Agena Target Vehicle On-Board
Systens Support by Network
Stations

Tel emetry (Real Tine)
Tel etry (Dunp)

L- Band Transponder
S-Band Transponder

C- Band Transponder
Command Recei ver
(Range Safety)
Command Recei ver
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Gem ni Spacecraft On-Board
Systens Support by Network
Stations

Reentry Modul e UHF (voice)
xmt-Rcv
Reentry Modul e HF (voi ce)
xmt-Rcv
Reentry Modul e Tel enetry
(Real Tine)
Reentry Modul e Tel enetry (Dunp)
Reentry Modul e Tel enetry Backup)

(Command Control) Adapt er Package L-Band Radar
(Tel enretry Readout s)

Reentry Modul e C-Band Transponder

Adapt er Package C-Band Trans-
ponder

Adapt er Package Acquisition
Ai d Beacon

Adapt er Package Digital
Command System

Reentry Modul e UHF Recovery
Beacon

G ound Cornmuni cati ons

The NASA Conmuni cati ons Network (NASCOM used for Gemni 11 will be
used for Gemni 12. Shore stations for USNS Rose Knot and USNS Coast al
Sentry ship support are based upon the m ssion-designated ship positions
and predicted HF radi o propagation conditions.

Net wor kK Responsi bility

Manned Spacecraft Center (MSC). The direction and m ssion control of
the Network imedi ately preceding and during a mssion sinulation or an
actual mssion is responsibility of the MSC

Goddard Space Flight Center. The NASA O fice of Tracking arid Data
Acqui sition has centralized the responsibility for the planning,
i npl ementation, and techni cal operations of Goddard Space Flight Center.

Departnent of Supply Australia. The Departnent of Supply, Commonwealth
of Australia, is responsible for the nmai ntenance and operation of the NASA
station at Carnarvon, Australi a.
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Departnent of Defense (DOD). The DOD is responsible for
t he mai nt enance and operational control of DOD assets and
facilities supporting Gem ni. These include network stations
at the Eastern Test Range, Western Test Range, Wite Sands Range, the
Air Proving Gound Center, and the tracking and tel enetry shi ps.
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ABORT AND RECOVERY

Crew Safety

Every Gem ni system affecting crew safety has a backup feature. The
Mal functi on Detection System aboard the |aunch vehicle warns the crew of a
mal function in tinme for escape.

There are three nodes of escape:
MODE | Ej ecti on seats and personal parachutes, used at ground

| evel and during first 50 seconds of powered flight, or
during descent after reentry.

MODE 1 | Retrorockets salvo fired after engine shutdown is
commanded.
MODE 11l Normal separation fromlaunch vehicle using OAMS thrusters,

then normal reentry using conputer.

Except for Mdde |, spacecraft separates from Gem ni Launch Vehicl e,
turns blunt-end forward, then conpletes reentry and |landing with crew
aboar d.

Survi val Package

Survival gear, nounted on each ejection seat and attached to the
astronaut's parachute harnesses by nylon |ine, weighs 23 pounds.

Each astronaut has:

3.5 pounds of drinking water; machete; one-man life raft, 3 by 5
feet, with CO2 bottle for inflation, sea anchor, dye markers, nylon
sun bonnet; survival light (strobe), with flashlight, signal mrror,
conpass, sewing kit, 14 feet of nylon line, cotton balls and striker,
hal azone tablets, a whistle, and batteries for power; survival radio,
wi th hom ng beacon and voice transm ssion and reception; sungl asses;
desalter kit, with brickettes enough to desalt eight pints of

seawat er; nedical kit, containing stinulant, pain, notion sickness
and antibiotic tablets and aspirin, plus injectors for pain and

noti on sickness.

Pl anned and Conti ngency Landi ng Areas

There are two types of |anding areas for Gem ni: planned, where
recovery forces are pre-positioned to recover spacecraft and crewwithin a
short tine, and contingency, requiring special search and rescue
techni ques and a | onger recovery peri od.
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Pl anned Landi ng Areas

PRI MARY West Atlantic where the primary recovery
aircraft carrier is pre-positioned.

SECONDARY East Atlantic, West Pacific and Md-Pacific
areas where ships are depl oyed.

LAUNCH SITE Of-the-pad abort or abort during early
phase of flight, includes an area about 41
mles seaward from Cape Kennedy, 3 mles
toward Banana Ri ver from Conplex 19.

LAUNCH ABORT Abort during powered flight, extending from41l mles
at sea from Cape Kennedy to west coast of Africa.

Conti ngency Landi ng Areas

All the areas beneath the spacecraft's ground track except those
desi gnat ed Pl anned Landi ng Areas are Contingency Landi ng Areas, requiring
aircraft and pararescue support for recovery within 18 hours from
spl ashdown.

Recovery forces are provided by the mlitary services under the

operational control of the Departnent of Defense Manager for Manned Space
Fl i ght Support QOperati ons.
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SPACECRAFT AND LAUNCH VEHI CLES

CGenm ni Spacecraft

The Gem ni spacecraft is conical, 18 feet, 5 inches long, 10 feet in
dianeter at its base and 39 inches in dianeter at the top. Its two mgjor
sections are the reentry nodul e and the adapter section.

Reentry Modul e

The reentry nodule is 11 feet high and 7Y% feet in diameter at its
base. It has three main sections: (1) rendezvous and recovery (R&R), (2)
reentry control (RCS), and (3) cabin.

Rendezvous and recovery section is the forward (small) end of the
spacecraft, containing drogue, pilot and main parachutes and radar.

Reentry control section is between R&R and cabin sections and
contains fuel and oxidizer tanks, valves, tubing and two rings of eight
attitude control thrusters each for control during reentry. A parachute
adapter assenbly is included for main parachute attachnent.

Cabi n section between RCS and adapter section, houses the crew seated
side-by-side, their instrunents and controls. Above each seat is the
hatch. Crew conpartnent is pressurized titaniumhull. Equi pment not
requi ring pressurized environnment is |ocated between pressure hull and
outer berylliumshell which is corrugated and shingled to provide
aerodynam ¢ and heat protection. Di sh-shaped heat shield forns the | arge
end of cabin section.

Adapter Section is 7Y% feet high and 10 feet in dianeter at its base,
contai ning retrograde and equi pnent secti ons.

Retrograde section contains four solid retrograde rockets and part of
the radiator for the cooling system

Equi pnent section contains fuel cells for electrical power, fuel for
the orbit attitude and naneuver system (QAMS), prinmary oxygen for the
envi ronnental control system (ECS), cryogenic oxygen and hydrogen for fuel
cell system It also serves as a radiator for the cooling system also
contained in the equi pnent section.

The equi pnment section is jettisoned imedi ately before retrorockets
are fired for reentry. The retrograde section is jettisoned after retros
are fired.
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El ectric Power Systens

Gemni 12 will carry two fuel cells for the primary power supply
during launch and orbital flight. The cells consist of three stacks of 32
i ndi vidual cells. Cryogenic |iquid oxygen and hydrogen react to produce
el ectrical energy.

Four 45-anp-hour batteries will also be carried in the spacecraft to
i nsure a continuous power supply during reentry and | anding. They al so
W Il be used during prelaunch and | aunch, in conjunction with the fuel
cells.

Three 15-anp-hour squib batteries will be used in the reentry section

for all squib-actuated pyrotechnic separations during the m ssion.

Pr opel | ant
Usabl e: 917 pounds. Budgeted, no dispersions: 620 pounds.

Rendezvous Radar

Purpose -- to neasure range, range rate, and bearing angle to Agena
So crew can determ ne maneuvers necessary for rendezvous.

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

Size -- less than two cubic feet.
Weight -- less than 70 pounds.
Power Requirenents -- less than 80 watts.

Auxi liary Tape Menory (ATM -- The auxiliary tape nenory is a 15-track
magneti c tape recorder which stores 12,500,000 bits. Data parity,

cl ocki ng, and conputer processing bits are recorded in triplicate. The ATM
provides triple redundant storage for approximately 1,170,000 bits for
external storage of conputer prograns. The conputer has onboard program
capability for launch, rendezvous, and reentry and has 156, 000 bits of

pr ogram st or age.

The ATMIs a hernetically-sealed unit which contains a nmechanica
transport assenbly nounted on vibration isolators, and an el ectronic
assenbly containing the power supply, control logic, record |logic, and
pl ayback | ogi c.
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The tape transport is a flangeless reel, peripheral drive unit which
contains 525 feet of one-inch magnetic tape. The magnetic tape is driven
by the endl ess, seanml ess 3/4-inch wde nylar belt. The peripheral drive
belt is in turn driven by two capstans coupled by nylar belts. By not
exposi ng the nmagnetic tape to drive stresses, its useful life is extended.

The unit wei ghs 26 pounds, contains 700 cubic inches, and uses
approximately 18 watts. The Ais built by Raynond Engi neeri ng
Laboratories, Mddletown, Conn., under contract to the International
Busi ness Machi nes, Electronics Systens Division, Omego, NY., for the
prime Gemini Contractor, MDonnell Aircraft Corp.

Gem ni Launch Vehicl e

The Gem ni Launch Vehicle is a nodified U S. Air Force

Titan Il intercontinental ballistic mssile consisting of two
stages, identical to the |aunch vehicles used in previous
Gemni flights.

FI RST STAGE SECOND STAGE
HEI GHT 63 feet 27 feet
DI AMETER 10 feet 10 feet
THRUST 430, 000 pounds 100, 000 pounds
(one engine, two nozzl es) (one engi ne)
FUEL Aerozine 50 - hal f-and-half blend of

hydrazi ne and unsymetrical diniethyl-
hydr azi ne ( UDVH) .

OXI DI ZER Ni trogen tetroxide (Fuel is hypergolic,
i gnites spontaneously upon contact with
oxi di zer.)

Overall height of launch vehicle and spacecraft is 109 feet.
Conbi ned wei ght is about 340,000 pounds.

Modifications to Titan Il for use as the Genmi ni Launch Vehicle
i ncl ude:

1. Malfunctions detection system added to detect and transmt
booster performance information to the crew.

2. Back-up flight control system added to provide a
secondary systemif primary systemfails.
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3. Radi o guidance substituted for inertial guidance.

4. Retro and vernier rockets del eted.

5. New second stage equi pnent truss added.

6. New second stage forward oxidizer skirt assenbly added.
7. Trajectory tracking requirenents sinplified.

8. Electrical hydraulic and instrunent systens nodified.

Gem ni Launch Vehicl e program managenent for NASA |s under the
direction of the Space Systens Division, Ar Force Systens Conmand.

Agena Target Vehicle

The Agena target vehicle for Gemni 12 is a nodification of the U S
Air Force Agena D upper stage, simlar to the space vehicles which hel ped
propel Ranger and Mariner spacecraft to the Mon and pl anets.

It acts as a separate stage of the Atlas/Agena | aunch vehicle,
placing itself into orbit with its main propul sion, and can be maneuvered
ei ther by ground control or the Gem ni crew.

Hei ght (Liftoff) 36. 3 feet I ncl udi ng shroud
Length (orbit) 26 feet M nus shroud and
adapt er
D anet er 5 feet
Wi ght 7,000 pounds In orbit, fueled
Thr ust 16, 000 pounds Primary propul sion
400 pounds Secondary Engi nes,
Unit |1
32 pounds Secondary Engi nes,
Unit |
Fuel UDVMH (Unsynnnetrical D nmethyl Hydrazine)
Oxi di zer | RFNA (I nhibited Red Fuming Nitric Acid)

in primary propul sion system MON (M xed
Oxi des of Nitrogen) in secondary propul -
sion system

Conbust i on | RFNA and UDIVH are hypergolic, ignite on
cont act .
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Primary and secondary propul sion systens are restartable. Min engine
pl aces Agena into orbit and is used for |large orbit changes. Secondary
system two 200-pound-thrust, aft-firing engines, are for small velocity
changes. Two 16-pound-thrust, aft-firing thrusters are for ull age
orientation and vernier adjustnents. Attitude control (roll, pitch, yaw)
is acconplished by six nitrogen jets nounted on Agena aft end.

Agena program managenent for NASA is under the direction of the Space
Systens Division, Air Force Systens Conmmand.

Atl as Launch Vehicle

The Atl as Standard Launch Vehicle is a refinenent of the nodified U S. Air
Force Atlas intercontinental ballistic mssile, simlar to the | aunch
vehi cl e which placed Project Mercury astronauts into orbit.

Atlas is a 1Y% stage Standard Launch Vehicle, igniting all three main
engi nes on the pad, then dropping off the two outboard booster engi nes at
staging, allowing the single sustainer engine to continue thrusting at
altitude, aided by two small vernier engines.

Hei ght 77 feet M nus Agena Payl oad
D anet er 16 f eet Lower Booster
Secti on
10 f eet Tank Secti ons

5 feet, 10 inches Tapered Upper End

Wi ght 260, 000 pounds Fully fuel ed, m nus
Agena payl oad
Thr ust 390, 000 pounds Total at liftoff
330, 000 Two booster (outer)
engi nes
247, 000 pounds One Sust ai ner

(center) engine
Bal ance Two smal | vernier
engi nes for tra-
jectory and final
vel ocity contro
Fuel RP-1, a hydrocarbon resenbling kerosene

Oxi di zer Li qui d oxygen at -297 degrees F
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Conbust i on Unli ke Titan's hypergolic, spontaneous
ignition, Atlas conbustion is achieved by
forcing propellants to chanbers under
pressure, burning themin gas generators
whi ch drive propellant punp turbines.

Modi fications to the Atlas Standard Launch Vehicle for the Gemni 12
m ssi on i ncl ude:

1. Special autopilot systemfor rendezvous m ssion.

2. Inproved propellant utilization systemto assure simnultaneous
depl eti on of both fuel and oxidizers.

3. Increased thickness of Atlas structure for support of Agena upper
st age.

4. Sinplified pneumatic system

5. Retrorockets noved fromexterior equipnment pods to upper
i nterstage adapter section.

6. Uprated MA-5 propul sion system (used on |ater Mercury
flights.)

7. Modular telenmetry kit tailored for each m ssion
Atlas Standard Launch Vehicl e program nmanagenent for NASA

is under the direction of the Space Systens Division, Air Force
Systens Conmand.
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CREW Bl OGRAPHI ES

NAVE: Janes A. Lovell, Jr.
Bl RTHPLACE AND DATE: d evel and, Onhio, March 25, 1928.

EDUCATI ON:  Bachel or of Science degree fromthe United States Naval
Acadeny.

MARI TAL STATUS: Married to the fornmer Marilyn Gerlach of M| waukee,
W sconsi n.

CH LDREN: Barbara L., Cctober 13, 1953; Janes A., February 15, 1955; Susan
K., July 14, 1958; Jeffrey Carl, January 114, 1966.

SPECI AL AWARDS: NASA Exceptional Service Medal and Navy Astronaut W ngs.
American Astronautical Society, Flight Achievenent Award.

EXPERI ENCE: Lovell, a Navy captain, received flight training foll ow ng
graduation from Annapol is.

He served in a nunber of Naval Avi ator assignnents including a
three-year tour as a test pilot at the Naval Air Test Center
at Patuxent River, MI. Hs duties there included service as
program manager for the F4H Wapon System Eval uati on.

Lovell was graduated fromthe Aviation Safety School,
University of Southern California.

He served as flight instructor and safety officer, Fighter
Squadron 101 at the Naval Air Station, Cceana, Va.

Lovell has | ogged 3,300 hours flying tinme, including nore than
2,200 hours in jets.

CURRENT ASSI GNMVENT: Lovell was sel ected as an astronaut by NASA

in Septenber 1962. In addition to participating in the astronaut training
program he has perforned special duties, including nonitoring design and
devel opnent of recovery and crew |ife support systens. Lovell was pilot of
the history-making Gemni 7 m ssion, which was | aunched Decenber 4, 1965,
and spl ashed down after 330 hours and 35 m nutes, establishing a nunber of
space "firsts": |ongest manned space flight; first rendezvous of two
manned maneuver abl e spacecraft as Gemni 7 was joined in orbit by Gem ni
6; longest multi-mnned space flight, and nunerous technical and nedical
experinments. Lovell previously was backup pilot for the second manned
Gem ni space m ssion, and backup command pilot for Gemni 9.
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NAME: Edwn E. Aldrin, Jr.
Bl RTHPLACE AND DATE: Monclair, N J., January 20, 1930.

EDUCATI ON:  Bachel or of Science degree fromthe U S. Mlitary Acadeny,
1951; and Sc.D. degree in astronautics from Massachusetts
Institute of Technol ogy, 1963.

MARI TAL STATUS: Married to the forner Joan A Archer of Hohokus, New
Jersey.

CHI LDREN: James M, Septenber 2, 1955; Janice R, August 16
1957; Andrew J., June 17, 1958.

SPECI AL AWARDS: Di stingui shed Flying Cross, and the Air Medal with two oak
| eaf clusters; G oup Achievenent Award for Rendezvous and
Oper ati ons Pl anni ng Team

PROFESSI ONAL SCOCI ETIES:  Menber, American Institute of Aeronautics and
Astronautics; Sigma Gamma Tau, aeronauti cal
engi neering society; and Signma Xi, national
science research society.

EXPERI ENCE: Aldrin, a mgjor, U S. Air Force, received his wings at Bryan,
Tex., in 1952.

He flew 66 conbat mssions in F-86 aircraft in Korea with the
51st Fighter Interceptor Wng. Aldrin was credited with two
M G 15's destroyed and danaged.

He served a tour as aerial gunnery instructor at Nellis AFB,
Nev.; then attended the Squadron officers’ School, Air
Uni versity, Maxwel |l AFB, Al a.

Follow ng a tour as admnistrative assistant to the Dean of
Faculty, U S. Air Force Acadeny, Aldrin flew F-100's as a
flight commander with the 36th Tactical Fighter Wng at

Bi t burg, Gernany.

After conpleting his work at MT, where his doctoral thesis
concerned gui dance for manned orbital rendezvous, he was
assigned to the Gemni Target Ofice of the Air Force Space
Systens Division, Los Angel es.

Wil e there, he was nenber of the special study group which
made recommendati ons concerning Air Force participation in the
NASA Gem ni Program He was later transferred to the USAF
Field Ofice at the Manned Spacecraft Center, which is
responsible for integrating DOD experinents into the NASA
Gemni flights.
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Al drin has | ogged 2,850 hours flying tinme, including 2,450 hours
in jets.

CURRENT ASSI GNMVENT: Aldrin was one of the third group of astronauts naned
by NASA in October 1963. In addition to participating in the astronaut
training program his specific area of responsibility is mssion flight

pl anning for Gemni and Apollo flights. He has played a key role in the
formul ati on of mssion profiles for the early Gem ni rendezvous flights.
He was the designated backup pilot for the Gemni 9 m ssion.

NAME: L. Gordon Cooper, Jr.
Bl RTHPLACE AND DATE: Shawnee, Ckla., March 6, 1927

EDUCATI ON:  Bachel or of Science degree in aeronautical engineering, Ar
Force Institute of Technol ogy.

MARI TAL STATUS: Married to the fornmer Trudy O son of Seattle.

CHI LDREN: Canal a, Novenber 16, 1948; Janita, March 15, 1950.

SPECI AL AWARDS: NASA Di stingui shed Service Medal and USAF Astronaut W ngs;
NASA Exceptional Service Medal and USAF Conmand Astronaut
Wngs; Firefly Cub Award.

EXPERI ENCE: Cooper, a colonel, US. A r Force, received an Arny
comm ssion after conpleting three years of schooling at the

University of Hawaii. He was transferred to the Air Force and
went on extended active duty in 1949 and was given flight
traini ng.

Cooper was assigned to the 86th Fighter Bonmber G oup in

Muni ch, Germany, where he flew F-84's and F-86's for four
years. While in Minich, he attended the European Extension of
the University of Maryl and.

Returning to the United States, he studied for two years at
the Air Force Institute of Technol ogy.

After graduation from AFI T, Cooper attended the Air Force
Experinental Flight Test School, Edwards AFB, Calif. He was
graduated fromthis school in April 1957, and was assignhed to
t he Performance Engi neering Branch of the Flight Test
Division. He flew experinental fighter aircraft as a test

pi |l ot.

Cooper has | ogged nore than 3,000 hours flying tine,
i ncluding nore than 2,000 hours in jets.
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CURRENT ASSI GNVENT: Cooper was one of the seven Project Mercury
astronauts naned by NASA in April 1959. On May 15-16, 1963, he
piloted "Faith 7" spacecraft on a 22-orbit m ssion which conpl eted
t he operational phase of Project Mercury. He attained a nmaxi mum
altitude of 166 mles, a speed of 17,546 ml|es per hour, and trav-
el ed 546,167 mles in a flight of 34 hours, 20 m nutes.

As command pilot of the eight-day Gemini 5 mssion, he was the first man
to make a second orbital flight, and broke the Russian | ead in man-hours
in space by accunulating a total of 225 hours and 15 mnutes. Gemni 5
flight which began on August 21 and term nated on August 29, 1965,
established a record of 190 hours, 55 mnutes in 120 revol utions, and
covered a total of 3,338,200 mles.

NAME: Eugene A. Cernan
Bl RTHPLACE AND DATE: Chicago, March 14, 1934.
EDUCATI ON:  Bachel or of Science degree in electrical engineering from
Purdue University; Mster of Science degree in aeronautical
engi neering fromUnited States Navy Postgraduate School .
MARI TAL STATUS: Married to the fornmer Barbara J. Atchley of Houston.
CHI LDREN: Teresa Dawn, March 4, 1963.
SPECI AL AWARDS: NASA Exceptional Service Medal and Navy Astronaut W ngs.
PROFESSI ONAL ORGANI ZATI ONS: Menber of Tau Beta Pi, national engineering
society; Sigma Xi, national science research
soci ety; and Phi Ganma Delt a.
EXPERI ENCE: Cernan, a commander, U.S. Navy, received his comm ssion
t hrough the Navy ROTC program at Purdue, and entered flight
traini ng upon graduati on.
Prior to attendi ng the Naval Postgraduate School he was
assigned to Attack Squadrons 126 and 113 at the Naval Air
Station, Mramar, Calif.

He has | ogged nore than 1,900 hours flying tinme, nore than
1,700 in jets.
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CURRENT ASSI GNMVENT: Cernan was nanmed in the third group of astronauts

sel ected by NASA in Cctober 1963. He was pilot of the Gemni 9 m ssion,
whi ch began on June 3, 1966, and renmained in orbit for alnost three days.
He spent one hour and forty seven mnutes in extra vehicular activity on
that flight. Rendezvous was achieved with the Augnented Target Docki ng
Adapter by three different techniques.

PREVI QUS GEM NI FLI GHTS

Gemni 1 Apr. 8 1964

Unmanned orbital flight, using first production spacecraft, to test
Gem ni | aunch vehicle performance and ability of |aunch vehicle and
spacecraft to withstand | aunch environnent. Spacecraft and second stage
| aunch vehicle orbited for about four days. No recovery attenpted.

Gemni 2 Jan 19, 1965

Unmanned ballistic flight to qualify spacecraft reentry heat
protection and spacecraft systens. Delayed three tines by adverse weat her,
i ncluding hurricanes C eo and Dora. Decenber |aunch attenpt term nated
after mal function detection system shut engi nes down because of hydraulic
conponent failure. Spacecraft recovered after ballistic reentry over
Atl antic Ccean.

Gemni 3 Mar. 23, 1965

First manned flight, with Astronauts Virgil |I. Gissomand John W
Young as crew. Orbited Earth three tinmes in four hours, 53 m nutes. Landed
about 50 mles short of planned |landing area in Atlantic because
spacecraft did not provide expected lift during reentry. First manned
spacecraft to maneuver out of plane, alter its ow orbit. Gissom who
made suborbital Mercury flight, is the first man to fly into space tw ce.

Gemni 4 June 3-7 1965

Second manned Gem ni flight conpleted 62 revol utions and

|l anded in primary Atlantic recovery area after 97 hours, 56

m nutes of flight. Astronaut Janes A. McDivitt was command pil ot.
Astronaut Edward H Wiite Il was pilot, acconplished 23 m nutes of
extravehi cul ar activity (EVA), using a hand-held nmaneuvering unit for the
first time in space. Near-rendezvous attenpt with GV second stage was
termnated after reaching allotted fuel limtation. Malfunction in
inertial guidance systemrequired crewto performzero-lift reentry.
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Gem ni 5 Aug. 21-29 1965

Astronauts L. Gordon Cooper and Charles (Pete) Conrad, Jr., circled
the Earth 120 tinmes in seven days, 22 hours and 56 m nutes. Cooper was
first to make two orbital space flights. Failure of oxygen heating system
in fuel cell supply systemthreatened m ssion during first day of flight,
but careful use of electrical power, and excell ent operational managenent
of fuel cells by both crew and ground personnel, permtted crewto
conplete flight successfully. Spacecraft |anded about 100 mles from
primary Atlantic recovery vessel because of erroneous base-line
i nformati on programed i nto onboard conputer, although conputer itself
performed as planned. Plan to rendezvous with a transponder-bearing pod
carried aloft by Gemni 5 was cancell ed because of problemw th fuel cel

oxygen supply.
Gemni 7 Dec. 4-18 1965

Hol ds current world record for |ong-duration nmanned space flight as
Command Pil ot Frank Borman and Pil ot Janmes Lovell conpleted 206
revolutions of the Earth in 13 days, 18 hours, and 35 mnutes. On the 12th
day of their flight, the Gemni 7 served as target for the Gemni 6
spacecraft on the first successful rendezvous in space. In proving nman's
ability to operate in space for a period of up to two weeks, the crew of
Gemni 7 carried out an anbitious |ist of 20 experinents including all
medi cal experinments in the Gemni program a test of |aser conmunications
fromspace, and visual acuity. The Gem ni 7 experienced continuous
difficulty with the delta p |ight on the fuel cell system However, the
system perforned for the entire mssion. The only other problem
encountered was the tenporary mal function of a yaw thruster on the
spacecraft. Gemini 7 landed in the Atlantic on Dec. 18, naking a
controlled reentry which brought it within 10 mles of the recovery
carrier.

Gem ni 6 Dec. 15-16 1965

The first spacecraft to rendezvous with another spacecraft in orbit.
Command Pilot Walter Schirra and Pilot Thomas Stafford flew their
spacecraft froma |1 00-by-167 mle orbit into a 185 mle circular orbit,
rendezvousing with Gemni 7 over the Pacific Ocean at 5 hours, 47 m nutes
after liftoff. It denonstrated one of the major objectives of the program
and al so paved the way for Apollo Lunar Orbit Rendezvous in the
acconpl i shnent of the first manned | andi ng on the Mbon.

Gem ni 6 was |launched on its historic rendezvous m ssion on the third
attenpt. On the first try, Oct. 25, the Agena target vehicle was destroyed
by a hard start of its primary propul sion system On Dec. 12, the Gem ni
Launch Vehicle failed to achieve |iftoff when a booster tail plug dropped
out prematurely.

- nor e-



-47-

Gemni 8 March 16 1966

Astronaut Neil Arnstrong, command pilot, and David Scott, pilot,
conpleted the first rendezvous and docking with an Agena spacecraft
| aunched into orbit approximately 100 m nutes earlier. The planned three-
day flight was term nated near the end of the sixth revolution after an
el ectrical short circuit in the Gem ni spacecraft caused continuous firing
of a roll thruster. The crew undocked fromthe Agena and activated the
reentry reaction control systemto regain control of the spacecraft. The
crew nmade a guided reentry and |anded in the Pacific Ocean 500 m | es east
of the island of Ckinawa and only approximately five mles fromthe aimng
point. A recovery aircraft was on the scene before splashdown to parachute
a recovery teamto the spacecraft. The crew and spacecraft were picked up
by a Navy destroyer approxinmately three hours after splashdown.

Gemini 9 June 3-6 1966

Three separate rendezvous with the Augnented Target Docki ng Adapter
and a 2-hour 8-m nute extravehicular activity were the primary
acconpl i shnents of the seventh manned Gemni flight. Col. Thomas P
Stafford, a veteran of the first U S. rendezvous mssion in Gemni 6, was
command pilot for the 3-day flight. Eugene Cernan was pilot and perforned
the EVA. The flight, originally scheduled for May 17, was postponed two
weeks when the Atlas booster which was | aunching the Agena target vehicle
devel oped an electrical short circuit which caused its engines to ginbal
hard over and abort the flight. The ATDA was substituted for the Agena and
was | aunched on June 1. Gemini 9 did not |aunch when a mal function in the
Data Transmtting System sending data to the spacecraft caused an
automatic hold at T-3 mnutes. Gemini 9 was | aunched two days | ater, and
al t hough the shroud had failed to separate fromthe ATDA which prevented
any docking exercises, an initial third orbit rendezvous was achi eved,
foll owed by an equi period rendezvous, and a |unar abort or rendezvous from
above on the foll ow ng day. The EVA was postponed to the foll ow ng day
when Cernan spent nore than one orbit outside the spacecraft. Visor
fogging in his helnmet forced term nation of the EVA before the Astronaut
Maneuvering Unit experinment could be perfornmed. Gemni 9 | anded
approxi mately 300 yards fromthe planned inpact point in the West Atlantic
after 44 revolutions of the Earth.

Gemoni 10 July 18-21 1966

Rendezvous and docking, two extravehicular activities, docked
maneuvers, a dual rendezvous, and a new altitude record were the prinme
acconplishnments of Gemni 10, the eighth manned Gem ni flight. Astronauts
John W Young and M chael Collins maneuvered the docked Gem ni-Agena 10 to
475 mles altitude in the course of achieving a dual rendezvous w th Agena
8. Collins conducted a standup EVA and an unbilical EVA
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During the unbilical EVA Collins used the Hand Hel d Maneuvering Unit
(HHMJ) to maneuver to Agena 8 and retrieve the attached neteoroid
experinment package. In the 38 hours 47 m nutes while Gem ni was docked
wi th Agenda 10, six maneuvers of the docked configuration using the Agena
10 propul sion system were successfully conpleted. Gem ni 10 splashed down
inthe Atlantic after conpleting 43 revolutions at 70 hours 47 m nutes
after liftoff. Landing was within three mles of the planned | andi ng
poi nt .

Gemni 11 Sept. 12-15 1966

Astronauts Charles Conrad and Ri chard Gordon, using only onboard
systens, steered Gemni 11 to a direct ascent, first orbit rendezvous and
docking with the orbiting Agena. After four dockings with Agena, two EVA
exercises totaling 167 mnutes, and a record altitude flight to 850 mles
above Earth, the astronauts undocked and slowy spun the tethered Gem ni -
Agena vehicles in a station keeping experinent to save maneuvering fuel.
The unbilical EVA was term nated early due to noisture in Astronaut
Gordon's eye. The astronauts wound up the Gemini 11 mssion with an
Apol | o-type rendezvous and the first, closed |oop, automatic reentry,
spl ashing dowmn 2.5 to 3 mles fromthe primary recovery ship. M ssion
duration was 71 hours and 17 m nutes or 44 revol utions.
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U.S. MANNED SPACE FLI GHTS
MANNED HOURS TOTAL MANNED HRS.

M SSI ON SPACECRAFT HRS. REVS. I N M SSI ON CUMULATI VE
HRS. M N. SEC. HRS. MN SEC. HRS. MN. SEC

MR- 3 ( Shepard) 15 22 SO 15 22 15 22
MR-4 (Gisson 15 37 SO 15 37 30 59
MA-6 (d enn) 4 55 23 3 4| 55 23 5 26 22
MA- 7 (Carpenter) 4 56 05 3 4| 56 05 10 22 27
MA-8 (Schirra) 9 13 11 6 9 13 11 19 35 38
MA- 9 ( Cooper) 34 19 49 22 34| 19 49 55 55 27
Gemni 3 (Gissom

& Young) 4 53 00 3 9| 46 00 63 41 27
Gemni 4 (McDvitt

& White) 97 56 11 62| 195| 52 22 | 259 33 49
Gem ni 5 (Cooper

& Conr ad) 190 56 01| 120 | 381 | 52 02| 641 25 51
Gem ni 7 (Borman

& Lovel I) 330 35 13| 206 | 661 | 10 26 | 1302 36 17
Gemni 6 (Schirra

& St af ford) 25 51 24 15 51| 42 48 | 1354 19 05
Gemni 8 (Arnstrong

& Scott) 10 42 06| 6.6 21| 24 12 | 1375 43 17
Gemni 9 (Stafford

& Cer nan) 72 20 56 44 | 144 | 41 52 11520 25 09
Gem ni 10 (Young

& Col i ns) 70 46 45 43| 141 | 33 30 | 1661 58 39
Gemni 11 (Conrad

& Gordon) 71 17 08 44 | 142 | 34 16 | 1804 32 55
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PRQIECT OFFI Cl ALS

Associ ate Adm ni strator for
Manned Space Flight, NASA
Headquarters; Acting D rector,
Gem ni Program

Deputy Director, Gem ni Prograns,
O fice of Manned Space Flight,
NASA Headquarters

Gemni 12 Mssion Director,
Deputy Director, M ssion Opera-
tions, Ofice of Manned Space
Fl i ght, NASA Headquarters

Director, NASA Manned Spacecraft
Center, Houston

Gem ni Program Manager, Manned
Spacecraft Center, Houston

Assistant Director for Flight
Oper ati ons, Manned Spacecraft
Center, Houston

Director, John F. Kennedy Space
Center, Fla.

Deputy M ssion Director for
Launch Operations, John F.
Kennedy Space Center, Fla.

USAF, Nati onal Range D vi sion,
Command and DOD Manager of Manned
Space Flight Support QOperations

USAF, Deputy DOD Manager of
Manned Space Flight Support
Oper ati ons; Commander of Air
Force Eastern Test Range

USAF, Director, Gem ni Launch
Vehicl es Directorate, Space
Systens Division, Air Force
Systens Conmand

- nor e-



Col. Afred J. Gardner

Col. Oto C Ledford

Col. John G Al bert

Lt. Col.
R Adm
R Adm
R Adm

L. EE Alen, Jr.

WIlliam C. Abhau

T. W Jackson

Henry S. Persons
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USAF, Director, Gem ni Target
Vehicle Directorate and Agena
Directorate Space Systens Di -
vision, Air Force Systens Comrand

USAF, Commander 6555t h Aerospace
Test Wng, Space Systens D vision
at Air Force Eastern Test Range

USAF, Chief, Gem ni Launch

Di vi si on, 6555th Aerospace Test
W ng, Space Systens Division at
Air Force Eastern Test Range

USAF, Chief, Atlas D vision,
6555t h Aer ospace Test W ng,
Space Systens Division at Air
Force Eastern Test Range

USN, Commander Task Force 140
Primary Recovery Area

USN, Commander Task Group |40.3

USN, Commander Task Force 130
Paci fi c Recovery Area
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SPACECRAFT CONTRACTORS

McDonnell Aircraft Corp., St. Louis, M., is prine contractor for the
Gem ni spacecraft. QO her include:

Al Resear ch Manuf acturing Co. Envi ronmental Control System
Los Angel es

| BM Federal Systens D vision Onboard Conput er

El ectronic Systens Center

Onego, N.Y.

General Electric Co. Fuel Cells

West Lynn, Mass.

The Eagl e Pitcher Co. Batteries

Joplin, M.

Nor t hrop Cor p. Par achut es

Newbury Park, Cal.

Rocket dyne Di vi si on, QAMS, RCS
North Anmerican Aviation, Inc.
Canoga Park, Cal.

Thi okol Chem cal Corp. Retror ocket System

El kt on, M.

Weber Aircraft Corp. Ej ection Seats

Bur bank, Cal .

West i nghouse El ectric Corp. Rendezvous Radar System

Bal ti nore, M.

Honeywel |, I nc. Attitude Control El ectronics
M nneapolis, M nn.

St. Petersburg, Fla. I nertial Quidance Platform

Atl as contractors include:

Ceneral Dynam cs, Convair Airframe and Systens Integration
Di vi si on
San Diego, Cal.

Rocket dyne Di vi si on Propul si on Systens
North Anmerican Aviation, Inc.
Canoga Park, Cal.

CGeneral Electric Co. Qui dance
Syracuse, N Y.
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Bur r oughs Cor p. G ound QGui dance Conputer

Paol i, Pa.

Titan Il contractors include:

Martin Co. Airframe and Systens Integration

Bal ti nore, M.

Aer oj et - General Corp. Propul si on System
Sacrenento, Cal.

General Electric Co. Radi o Command Cui dance
Syracuse, N.Y.

Bur r oughs Cor p. G ound @Gui dance Conputer
Paol i, Pa.

Aer ospace Corp. Systens Engi neering and
El Segundo, Cal. Technical Direction

Agena D contractors incl ude:

Lockheed M ssiles and Space Co. Airframe and Systens Integration
Sunnyval e, Cal.

Bel | Aerosystens Co. Propul si on Systens
Ni agara Falls, N.Y.

McDonnel | Aircraft Corp. Tar get Docki ng Adapter
St. Louis, M.

Food contractors:

U S. Arny Laboratories Food Formul ati on Concept
Nat i ck, Mass.

Wi r | pool Corp. Procurenent, Processing,
St. Joseph, M ch. Packagi ng

Swi ft and Co., Chicago Princi pal Food Contractors

Pillsbury Co., M nneapolis
Suit contractor:

The David R d ark Co.
Worcester, Mass.
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Approxi mate Times of Mjor Events
In Nominal Genini 12 M ssion

GET Event GET Event
Hour s Hour s
00 - Launch 13 -
- Insertion -
- Alige Platform -
- 14 -
01 - -
- Qut-of-plane Transl ation -
- CSE Transl ation 15 -
02 - -
- CDH Transl ation -
- Radar Track Agena -
- 16 -
03 - TPI Translation -
- Mdcourse Correction - S-12 Experinent (door closed)
- Baking -
- Fly Formation 17 - Eat Period
04 - First Docking -
- First Undocking -
- Second Docki ng -
05 - M 408 Experinent 18 - Standup EVA Preps.
- Second undocki ng -
- Third Docki ng -
06 - Third Undocking 19 -
- Fourth Docking -
- Eat Period -
- M 408 Experinent -
07 - 20 -
- - Depressurize
- - Open Hatch
- Prep. for Agena PPS Burn -
- - Standup EVA
- 21 — S-13 Experinent
08 - -
- Posigrade PPS Transl ation -
- (161 x 400 nm -
- Sleep Period -
09 - S-12 Experinent (door open) 22 -
- - C ose Hatch
- - Repressurize
- 23 -
10 - - Post EVA
11 - 24 - Eat Period
- - S-5 and s-6 Experinents
12 - 25 -

- - S-11 Experinment
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GET
Hour s

26 -

27 -

28 -

29 -

30 -

31 -

32 -

33 -

34 -

35 -

36 -

37 -

38 -

Event

S-5 and S-6 Experinment

S-11 Experi nment

S-5 and S-6 Experinment

S-11 Experi nment

Eat

Peri od

Prep. for Agena PPS Burn

Ret rograde PPS Transl ation

Sl eep Period

Eat

Peri od
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GET Event
Hour s

39

40

41

42

43

44

45

46

47

48

49

50

- Unbilical EVA Preps.

- Depressurize — Open Hatch
- Unmbilical EVA

- Cose Hatch - Repressurize
- Post EVA

- Eat Period
- Tether Exercise Prep.

— Fourth Undocking & Tether Exercise

- Eat Period

- Term nate Tether Exercise
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GET

Hour s

Event

52 — Fly Formation

53

54

55

56

57

58

59

60

61

62

63

64

Ecl i pse Phasing Transl ation
Sl eep Period

Eat Peri od
Ecl i pse Phasing Transl ation

St andup EVA Preps.

Depressurize & open Hatch
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GET Event
Hour s

65 -

66 - T-2 Experinment

67

68

69

70

71

72

73

74

75

- Eat Period

- T-2 Experinent

- S-29 Experinent
— D10 Experi nment
- S-11 Experinent

- D10 Experinment & Eat Period

Jettison Equiprment, Standup EVA & -

Mount S-13 Equi prent
Eclipse & Retrieve S-13

— Close Hatch & Repressurize

Post EVA
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GET Event GET Event
Hour s Hour s
78 - 91 -

: Eat Period
79 92

- - Retro Preps.

80 - 93 -
81 - 94 - Retrofire
82 - 95 -
83 - 96 -
84 - 97 -
- Eat Peri od -
85 - 98 -

- T-2 Experi ment -
86 - 99 -

- S-51 Experi nment -

87 - D- 10 Experi nent 100-

88 -
- S-51 Experi nment
- D- 10 Experi nent

89 -

90 -
- St ow Equi pnent
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LOCAL TI ME
A M
12: 00 -

01 -

02 -

03 -

04 -

05 -

06 -

07 -

08 -

09 -

10 -

11 -

12 -
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LOCAL TI ME
P.M
12: 00 -

01 -

02 -

03 -

04 -

05 -

06 -

07 -

08 -

09 -

10 -

11 -

12 -

- end-

Not e:

Clip the tine scales
at left and slide
then al ong the scal es
showi ng t he approxi -
mat e ground el apsed
time of a nonina

nm ssion. Place the
local time of liftoff
opposite the 00 on
the CGET scal e and you
will be able to read
of f the approxi mte

| ocal tinmes of nmmjor
events.



