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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION ) W2

] L—~ N 5OR £
WASHINGTON,D.C. 20348

FOR RELEASE: THURSDAY A.M.

November 3, 1966

RELEASE NO: ©66-272

GEMINI FINALE
98-HOUR FLIGHT
BEGINS NOV, 9

The Naticnal Aeronautics and Space Administration will
conclude its Gemini manned space program with the Icur-
day Gemini 12 flight, to be launched no earlier than Ncvember

g from Cape Kenneqy, Fla.

Gemini 12 will include rendezvous and docking with an
Agena during the third spacecraft revolution, docking practice,
a tethered-vehicle station-keeping exerclse, and maneuvers using

the Agena primary propulsion system to change crbit.

L2z

Fourteen experiments are scheauled for the fiight. Three
periods of extravehicular activity (EVA) are planned, one for an
hour and 53 minutes umbilical EVA, the other two standup

activities totaling about three hours.

Splashdown 1s scheduled in the Western Atlantic some 94

hours 30 minutes after 1liftoff.

Gemini 12 command pilot is Navy Capt. James A. Lovell, Jr.
Pilot is Air Force Maj. Edwin E. Aldrin. Backup crew members
are Col. L. Gordon Cooper, Jr., USAF, and Comdr. Eugene A.
Cernan, USN,

-more-
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Launch coi the Agene 13 scheaulec at 2:12 z.m. EST
target vehicle will te placed in a circular croit 135 miles
above the Earth. Spacecraft launch is scheduled 93.5 minutes

later at :54:32 p.m.

Rendezvous will occur in the third spzacecraft revolution
over Tananarive about three hours 45 minutes intc the flight

with dccking to take place at three ncurs 55 minutes ground

About eight hcours into the mission, the Agzena vrimary
propulsion system (PPS) will boost the dccked venhicles into a

185-by-460-mile orbit.

Pilot Aldrin will begin his first standup EVA about 20:15
GET cver the Canary Islands and will complete 1% over Carnarvon,

Australla at the end cf the second night pass, zbcout 22:33 GET.

An Agena PPS retrograde burn at 30:15 GET cver the Rose
Knot Victor tracking ship will re-circularize the orbit at

185 miles.

Aldrin's second extravehlcular activity will begin over Can-
ton Island 42 hours 37 minutes into the flight. He will attach

the Agena tether to the spacecraft docking index bar and will

1

perform a series c¢If work tasks in the spacecraft zdgapter and

C

forward on the Agena target docking adapter (TDA) to evaluate

man's ablility to work in space.

-more-
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The umbilical EVA, during which Aldrin will use only a
hand-over-hand technique to propel himself, will end at 44:30

GET off the west coast of the United States.

Two hours and 40 minutes later the crew will begin the
tethered station-keeping exercise using the gravity gradient
technique. Tethered station-keeping will last about five hours,
ending about 52:00 GET with the jettisoning of the spacecraft

docking bar and the attached tether.

Following the station-keeping exercise and before the
sleep period begins, the spacecraft will be aligned for solar
eclipse photography on Saturday, Nov. 12. The eclipse will be
photographed only if 1t does not interfere with the flight

plan.

The eclipse photography will occur at the end of the 39th
revclution, 63:48 GET. Aldrin will have begun his tnird extra-
vehicular activity at about 63:20 over the Pacific. He will
end 1t about 64 hours 10 minutes with the Jettisoning of EVA

equipment.

Retrofire is scheduled approximately 94 hours 2 minutes
41 seconds after 1iftoff and will occur near Canton Island. As
on Gemini 11, the spacecraft onbecard computer will use inertial
guldance system data to calculate guidance commands and feed
them to the spacecraft propulsion system. The crew will monitor
the system and will take control of the reentry procedures if

necessary.
-more -




Splashdown will be in the West Atlantic, area 59-1 at

94:37 GET.

Fourteen experiments are scheduled for Gemini 12, but
only two are new to the program. They are photography of a
high-altitude sodium vapor cloud formed by a French Centaure
rocket to be launched from Hammaguir, Algeria (S-051), and

manual mid-course navigation (T-2).

Geminl 12 1s the tenth manned flight in the program,

which began April 8, 1964,

END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS

-nore -
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PREFLIGHT ACTIVITIES AND INTEGRATED COUNTDOWN

The Gemini f{lights nhave been developed by the Manned
Spacecraft Center, Houston, under the direction of NASA's Of-
fice of Manned Space Flight. The Kennedy Space Center in
Florida, is responsible for preflight testing, checkout and
launching of the Gemini and Agena. At liftoff, flight control
is switched to the Mission Control Center at Houston.

The Gemini 12 launch vehicle (GLV) arrived at KSC August
30 (first stage) and September 2 (second stage), and the space-
craft arrived September 6. The Agena target docking adapter
(TDA) arrived August 14, the Agena 1tself Sept embev 4, and the
Ltlias standard launch vehicie %ADLs} Septemcer 19,

The mission countdown is 2 simultaneous one involving both
launch vehicles, the spacecraft and the target vehicle, the

crew, Houston mission control and the worldwide tracking network,

the Eastern Test Range, and the radio command guidance system.
Atlas-Agena liftoff occurs at T minus 95 minutes in the

simultaneous count. A buillt-in hold late in the countdown is
used to phase the spacecraft liftoff with Agena's orbit.

Launch Vehlcle Countdown

Time Gemini Atlag-Agena
T-720 GLV propellant loading
T-615 Begin terminal
count
T-3290 Complete propellant
loading
T-300 Back-up flight crew to

100-foot level of White

Room to participate 1n

final flight preparation.
Begin terminal countdown.
Pilot's ready room, 100-
foot level of White Room,
and crew quarters manned
and made ready for prime

crew.
T-245 Medical examination

T-240 Start tower re-
moval

-more-




Time

T-230
T-187
T-175

T-135
T-125
T-120
T-119

T-115
T-100
T-95
T-86

T-70
T-55
T-20

T-03:01
T-00 :00
T+02:36
T+05 :40

T+06 :00

Gemini Atlas-Agena

Eat
Crew leaves quarters

Crew arrives at ready
room on Pad 16

Purging of suit begins
Crew leaves ready room
Flight crew to Complex 19

Crew arrives at 100-foot
level

Crew enters spacecraft
Close spacecraft hatches
Liftoff

Insertion into
orbit

White Room evacuation
Begin erector lowering

Spacecraft OAMS static
firing

Built-in hold
Lift off
Booster engine cutoff (BECO)

Second stage engine cutoff
(SECO)

Spacecraft-launch vehicle
separation

-more-



Time
94:00:41
94:22:10
94:24:35
9
gli:3
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94:33:19

94:37:43
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Reentry
(Elapsed Time from Gemini Lift-Off)

Retrofire

400,000 feet

Blackout begilns

Blackout ended

Drogue chute deployed (50,000 feet)
Main chute fully deployed (9,000 feet)

Spacecraft landing

MISSION DESCRIPTION

Information presented in this press kit is based on a

normal mission.

Plans may be altered prior to or during flight

toc meet changing conditions.

(All orbital parameters in this section are in statute miles,.
To convert these [igures to nautical miles, multiply by 0.837, to
kilometers multiply by 1.61.)

Launch

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

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

Launch Windows -~ Gemini 12 is scheduled for launch in the M = 3,

or third revolution rendezvous, pane of the launch window.
about 32 seconds; extending from the nominal liftoff time.

pane 1s

This

The M =
Present
long as

Azimuth

degrees

4 pane extends to 130 seconds beyond nominal l1iftoff time.
plans donot call for use of panes later than M = 4 as
practical to the overall success of the mission.

-- The Agena will be launched along an azimuth of 83.32
east of north. Gemini 12 will be launched on an azimuth

of 100.66 degrees, biased to minimize the necessity of a plane

change.

-more -



IVAR (Insertional Velocity Adjustment Routine) -- uume 20
after GLV SECO, tne spacecraft separates using the aft-Iiri:
bital attitude and maneuvering system (OAMS) cthr usters. This man-
euver assures separation of the spacecraft from the launch vehlcle
and aims for an insertional velocity of about 25,750 feet per sec-
ond and an elliptical orbit 100 by 168 miles. The Agena will be
in a 185-mile circular orbit about 575 miles ahead of the space-
craft at insertion.

RENDEZVOUS

Phase Adjustment: At 50 minutes into the flight, near space-
craft first apogee near Carnarvon, nominal 58.2 fps posigrade
burn will raise perigee to about 137 miles, reducing the caich-
up rate from 6.3 degrees to 3.8 deg s per corblz. Gemini trails
Agena by 360 miles.

a

7
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Combination Corrective Maneuver: Catchup rate and altitude ad-
Justment, plus final change corrections, will be achleved in a
combination maneuver at about O0l:45 GET over the Eastern Test
Range. Thrust components for this maneuver and for the previous
and following maneuvers will be compuued by the crew as well as
by the ground: the soluticns will be compared, and, barring any
large disagreement jetween the two sets of figures, the crew
solution will be used. Gemini trails by 161 miles.

Co-elliptical Maneuver Near second spacecraft apogee at aboutl
02:20 over the Indian Ocean a posigrade burn wilil circularize
the spacecraft urbit at a ncminal 10 miles below the Agena
Gemini trails by 75 miles and readar sn shoulid be achieved.

Terminal Phase Initiate (TPI): At about 03:03 GET over Guaymas,
about 12 minutes prior to darkness, TPI will begin with a posi-
grade burn along the line of slght to the target. Gemini trails
by about 25 miles,

Midcourse Corrections: At 12 minutes and 24 minutes after TPI,
the two intermediate corrections are made. After the second,
range between the vehicles is about 3.0 miles.

Terminal Phase Final (TPF): The braking or velocity matching
maneuver to establish rendezvous occurs at abocut 03
Ascension Island. It is folliowed by a period of ¥
ing while the crew checks out spacecrait systems and
the condition of the Agena. Docking shculd occur ov
at about 03:55 GET and will be followed by a series

undockings by both crew members.
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Agena PPS Maneyuver

.

4

After the first meal pericd and just before the first sleep
peried, the Agena primary propulsion system will periorm a posi-
grade translation burn that will change apogee from 185 miles to
460 miles. This high apogee will be sustained from 08:05 GET to
30:15 GET, through the first sleep period and the first standup
extravehicular activity. Apogee will occur over the northern
hemisphere and over the United States in particular. Thus the
synoptic terrain photographs (EZxperiment S-5) will be of different
land masses than those photographed during the northern hemisphere
high apogee of Gemini 11.

e s T e v v b S 117 = -3 I oA
candup Zxtravehicular Aciiviy
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Pilot Aldrin will begin nis first standup extravehicular
activity at about 20:14 GET over the Canary Isliands. HFe will
conduct photographic experiments during both the nighttime and
the daytime portions of the EVA period. In the daylight pass,
the crew will practice umbilical EVA procedures, and Aldrin will
install a handrail to be used during the umbilical EVA. The rail
telescopes in four two-foct sections and is spring-loaded at the
spacecraft end. Aldrin will extend it to its full length then
maneuver the plain end into an attachment hole in the Agena tar-
get docking adapter (TD). He will then fit the spring-locaded end
under a specially adapted shingle bolt between the spacecraft
hatches., Installed, the rail will be slightly canted to the
spacecraft longitudinal axis and will afford Aldrin a hand held
during his umbilical EVA movement to the TDA,

Standup EVA procedure will follow that used by Michael
Colliins on Gemini 10 and Richard Gordon on Gemini 11. Aldrin
will be connected to the spacecraft by three umbilicals and a
tether. The umbilicals are on 18-inch environmental control
system (ECS) suit inlet extension, a 24~inch ECS outlet, and a
283-inch electrical extension carrying communications and bio-
medical instrumentation hardline.

The tether is nylon webbing adjustable at 29, 35 and 42%
inches. It fastens to the spac.:maft by being slipped under the
right-hand seat left arm restraint and passed tnrough a 100p on
one end of the tether. At the other =14 1g & snap connector
that attaches to the tether ring on the astronaut's parachute
harness., This EVA will end zbout 22:34 GET over Carnarvon, a
duration of approximately 2 hours 20 minutes,.

-more -
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Umbilical Extravehicular Activity

While portions of the first EVA will occur at the high apo-
gee, the umbilical extravehicular activity will be carried out at
185 miles. An Agena PPS retrograde burn at 30:15 over the Rose
Knot Victor will have recircularized the orbit. At 42:37 over
Canton Island, Aldrin will begin an EVA specifically designed to
gain knowledge of man's ability to work in space.

The one activity of a natvure other than work evaluation or
directly related to work evaluation will be the attachment of the
free end of the Agena tether to the spacecraft docking index bar
in preparaticn Tor the statlon-Keeping exercise.

To facilitate his tether-attachment activity at the TDA,
Aldrin will use a pair of nylon body tethers adjustable from one
and a half to three feet. They will fasten by means of pip pins
placed into holes at various points around the TDA and into rings
on each side of the parachute harness.

Before attaching the Agena tether to the docking bar, Aldrin
will rest at the TDA. After tether attachment -- a simplified
operation over Gemini 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 telescoping handrail. He
will hand the EVA sequence camera, mounted in operation on the
bracket tehind the pilot's hatch, to the command pileoct and will
take the work area seguence camera from the command pilot. (The
16mm work area camera is not listed in the camera data in the
Experimenis Section of this p kit; it is identical to the EVA

sequence camera. )

mn
w ct

4
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Aldrin will enter the adapter prior to sunset, routing the
umbilical through the umbilical gulde, positioning his feet in
the "overshoe" foot restraints, and mounting the work area se-
guence camera on the left handrail. After a rest period, he
will begin his work task evaluation. The work site, measuring
about 30 x 30 inches, 1s a panel on which is mounted hardware
such as electrical and fluid connectors, hook-and-ring combina-
tions, strips of Velcro, and fixed bolt and removable bolt.

He will work with these items using the foot restraints
only, then the body tethers only to see how they help maintain
his body position. Following another rest period, he will dis-
mount the camera and fasten it to the ELSS, free the umbilical
from the guide, and return to the hatch area after sunrise.

-more-




Trading seguen~s cameras wi
the EVA camera pcinted forward t
to the spacecrait nocse area and
work tasks at a work site simila

adapter. As he did during his first activity

position. At the completion of these tasks, he will return

the cabin area, jettison the telescoping handraili, retrieve the
EVA segquence camera, and enter the cabin to end the umbilical EVA
at about 44:40 GET west of Mexico.

Station-keeping Exercise

About 47:10 at sunrise over Carnarvon,
undock from the Agena and translate up
tether out of the TDA steorage bag. Th
sitioned above the Agena s¢ tnhat the .
through that ¢f the Agena toward the ¢
the crew can successfully establish a relias
spacecraft and the Agena of 1/10 ips, 2
tion will have been established. The vehi:
and pointed toward the center of the Earzn a 1) che
Earth. The exercise will be continued for about five hours. The
spin-up technique used by Geminl 11 is not planned by Gemini 12.

-
e
b

Scolar Eclipse Phasi
ng

Before the sleep period, the crew will initiate a phasing
maneuver designed to place the spacecraft in z position for pho-
tography of the solar eclipse on Saturday. Magnitude and dirsc-
<ion of the maneuver will be determined Iin real ime Irom grounc

data on tne spacecraflt trajectory.

Second Standup EVA

Photographic coverage of the soclar eclipse will be attemptec
only if it does not conflict with the rest of the mission. The
optimum position for eclipse photography from the spacecrait will
be over Galapagos at ©63:48 GET.

Aldrin will begin his standup EVA about 632:20 GET with jet-
tisoning of unnecessary EVA equipment. He will then photograpn
the sclar event with the 16 mm seguence camerz mounted on the
retro adapter bracket behind the pilot hatch.
£.95 lens at 1/50 shutter speed; Eastman 3055
film, ASA 5000, at 16 frames per second. The
with UV lens and film back will pe mcunted oo
and operated by the cable reiease. The comma
sequence camera will expose color film at

The standup EVA will end about 64:00 GET.

-more-
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Retrofire and Reentry

—

Retrofire is scneduled at 94:00:41 cover the Pacific near
Hawaii. Reentry guidance wilil be in the automatic mode used on
Gemini 11. The spacecraft onboard computer will use data from
the inertial guidance system (IGS) to calculate guidance commands
and feed them to the spacecraft propulsion system. The crew will
monitor the system during the automatic portion cof reentry and
will take control of the reentry procedures if necessary.

Splashdown should occur at 94:37 GET in the West Atlantic
recovery area 59-1.

-more-
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EXFEZRIMENTS

Of the 14 experiments that will fly in Gemini 12, two are
new: Sodium Cloud Photcgraphy (S-015) and Manual Midcourse
Navigation (T-2).

The complete 1list of Gemini 12 experiments 1s:

D-10 Ion Sensing Attitude Control

T-2 Manual Midcourse Space Navigation
M-405 (MSC-3) Tri-Axis Magnetometer

M-408 (MSC-5) Beta Spectrometer

M-409 MSC-TS Bremsstrahlung Spectrometer
S-3 Frog Egg

-5 Synoptic Terrain Fhotocgraphy

-6 Syncptic Weather Photography

-10 Micrcmetecorcia Cratering

5-11 Airglow Horizon Photography

S-12 Micrometeorocid Collection

S-13 UV Astronomical Camera

S-29 Earth-Moon Libration Region Photography
14, S-051 Sodium Cloud Photography

(NeRo LA NeN I =V VR
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Description of each experiment follows:
D-10 Jon Sensing Attitude Control

Purpose - To investigate determination of spacecraft
attitude in yaw and pitch from measurement of ion flow varia-
tions. The recording of ion senscor cutputs during piteh and
yaw maneuvers will be compared with data obtained from the
inertial guidance system and the horizeon scanner. Results
of the compariscn and the astrcnaut evaluation will form the

basis for further development of simple, lightweight orbital
attitude determination systems.

Equipment - Two lndependent but identical systems are used,

one for the measurement of pltch and one for yaw. Each set of
sensors is mounted on a boom approximately three feet in length
which 1s extended on command by the astronaut.

Weight (Total System) 40 1bs.
Senscrs (Each)

Weight 7 1lbs,

Size 11¥ x 63" x 6

Procedure - The simultaneous deployment of the two booms,
followed by pyrctechnic release of the sensor package covers
is accomplished by one of the astronauts by activating a cabin
switch. A second swiftch 1s used to turn the experiment on and
subsequently to direct the sensor outputs to the pilot's Flight
Diregtor Indicator (FDI).

Propellant Requirement - 17 pounds

-more ~
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T-2 Maznual Midccurse Space Navigation

Purpcse - To evaluate the ability of an astronaut to
measure, using a hand-held sextant, the angle between various
celestlial bodles rom on-board the stabilized Gemini spacecraft.
The experiment will be conducted in a manner to provide (1)
maximum benefit to Apollo spacecraft technclogy, and (2) infor-
mation to aild design of & simplified navigation system for Ifuture
spacecraft,

Equipment - Hand-held sextant.

xperimenter - D. W. Smith and B, Y. Creer, ames

3

Propellant Reguirementi - 3¢

Cunds

e

M-405 (MSC-3) Tri-Axis Magnetocmeter

Purpose - To monitor the directicn and amplitude of the
Earth's magnetic field with respect to an orbiting spacecraft,

Equipment - An adapter mounted tri-axis Iluxgate magnetometer.

ks’ S - - K
Proceaure -~ The astircnzut wiil o
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Experimenter - W. D. Womack, MS3C

Propellant Requirement - None

Note: Also flown on Gemini 4, 7, 10

M-408 (MSC-6) Beta Spectrometer

Purpcse - Prior tc the Apollo mission
to predict, as accurately as possible, the r doses to
which the astronauts will be subjected sc that the degree of
hazard can be assessed for ezch mission and prevent
taken., The Beta Spectrometer sxperiments will
data ¢n the electron source term, This scurce
an input to computer calculations for doss due
ray emission.

t will be necessary

[\
2
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Eguipment - The spectrcmeter is mcunted in the adapter
eguipment secticn. The mounting is such that the axis of the
electron cone 1s normal to the plane of the cutward face of

the detector.

Procedures - Since the experiment will detect electrons in
the Gemini orbit, operatiocn during launch and retro phases is
not required. The bulk of data to be collected will originate
in the South Atlantic anomaly region, an area bcunded approxi-
mately by 15 degrees south and 55 degrees south geodetic and
30 degrees east, 60 degrees west geodetic. Operation while in
thls area is of prime importance. The experiment will be turned
on every time the spacecraft passes through any portion of this
region and in additlon, wlll be left on for thrse continuous
orblts to gather background data outside the anomaly.

Experimenter - J. Marbach, M3C

Fropellant Requirement - 2 pounds

Note: Also flown on Gemini 10

M-409 (MSC-7) Bremsstrahlung Spectrometer

Purpose - When a spacecraft passes through a region of high
free electron concentration an ilnteraction takes place between
the vehicle structure and the electrons, producing a continuous
x-ray spectrum. This experiment 1s designed to measure the
bremsstrahlung flux as a function of energy immediately behind
the vehicle when the vehicle passes through the South Atlantic
anomaly, as well as electron flux within the spacecrarlt.

Equipment - The bremsstrahlung spectrometer consists of an
Xx-ray detection system mounted on the inner wall of the
pressurized cabin.

Procedure - The only experimental procedure is turning the
spectrometer on and off at the correct time.

Experimenter - R. Lindsey, MSC

Propellant Requirement - None

Note: Also flown on Gemini 10

S-3 Frog Egg Experiment

Purpose - To study the effect of sub-gravity on a biolo-
gical system known to be sensitive to disorientation with respect
to gravity. Sub-gravity may provide z particularly useful
instrument for the extension of our knowledge of terrestrially
influenced vertebrate embryology.

-more -
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Equipment - Hardware consists of cone unit mocunted on the
right hatch. The unlt contains four two-celled chambers;
one is the egg cell, the other the fixative (formalin) cell.
These will be manipulated to actuate fixation at critical
stages of development.

Procedure - Rana pipens eggs wlill be fertilized as close
to launch time as possible and maintained in the flight hard-
ware at 6 tec 10 degrees C until launch. At launch the tempera-
ture will be raised, with an electrical heating coil, to
approximately 22 degrees C sc that development can proceed.

Experimenter - Dr. R. S. Ycung -- Ames

Fropellant Requirement - None

Note: Alsc flown on Gemini 8

S-5 Synoptic Terrain Pnectography

Purpose - To improve and extend the technigues of synoptic
geographic and topographic aerial photography up to orbital
altitudes.

Equipment - 70 mm Maurer camera, film magazine, 80 mm lens.

Procedures - Photographs will be taken of typical physio-
graphic features ol the terrain for which informaticn is known
or is readily obtainable such as folded mountains, volcanic
fields, major fault zones, 1lmpact craters, and cratonic areas.

faj

Xperimenter - Dr., Faul Lowman, Goddard

Prorvellant Reguirement - 10 pounds

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

S-6 Synoptic Weather Photography

Purpose - To learn more about the Earth's weather systems
as revealed by the detalls contained in selective, high quality,
color cloud photographs.

Equipment - Same as S-5

Procedure - Photographs will be taken of weather systems
for compariscns with lower rescluticn, higher altitude television
plctures frcm metecrclcgical satellites to advance the present
state of knowledge. PFhotographs will be taken in a wide range
of categories which might best be located by the pllots from
theilr own knowledge ¢f weather analysls and which unexpectedly
appear near the flight path or which may be suggested by
metecrological experts utilizing world-wide information.

-more -
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Experimenter - Kenneth Nagler, U. S. Weather Bureau

Propellant Requirement - 10 pounds

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

S-10 Micrometeorcoid Cratering Experiment

Purpose - To collect samples of micrometeoroids and their
impacTs, and return them uncontaminated to Earth for laboratory

analysis.

Equipment - A two-plece aluminum box on the Agena which
hinges on a stainless steel rod. The inside provides area for
eight surfaces consisting of polished metals, polished glass,
and special surfaces designed tc capture the small particles
intact.

Procedures - The samples will be collected by exposing
controlled surfaces to the ultrasmall particles which make up
the majority of the meteorcid environment of near-Earth space.
From these samples, the nature and frequency of high velocity
micrometeoroid impacts under flight conditions can be studied.

Experimenter - Dr. Curtis Hemenway, Dudley Observatory

Propellant Requirement - None

Ncte: Alsc flown on Gemini 3, 9, 10

S-11 Airglow Horizon Photography
= e Nt T Bt it - -— e - 'vD-—N:LZ

Purpose - To photograph the night airglow layer which,
from orpiting altitudes, can be seen as a narrow bright band
lying above the nighttime horizon.

Equipment - Parts of the Maurer 70 mm General Purpose Camera
have been specially designed to carry out the airglow horizon
photography. Because of the faintness of the alrglow layer,

a lens of large relative aperture, plus fast black-and-white
film are used.

Procedure - The optical sight 1s installed in the left-hand
window, the mounting bracket in the right-hand window. The
experiment 1s conducted by photogravhing the horizon in a spe-
cific manner. This will result in the airglow layer Dbelng
observed "edge on” and photographed as a "layer’ or thin bright
line lying some distance above the terrestrial horizen.
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Exverimenter - Martin Kocman, U. S. Navy Research Lab.

Propellant Reguirement - 24 pounds docked, 12 pounds undocked

Note: Alsc flown on Gemini G, 11

S-12 Meteoroid Collection

Purpose - (1) To collect ultra-small metecroids in near
Earth space to study the nature and freguency of hyperballistic
impacts under flight ccnditions, (2) to expose microbiological
specimens to the space environment te determine their ability
to survive the vacuum, extreme temperatures, and radiation, and
(3} to search for any organisms capable of living on micromet-
ecroids in space.

Equipment - Aluminum collecticn box, 11 inches long by 5.5
inches wide by 1.25 inches deep, weighing 7 pounds, 5 ocunces.
The device has two collection compartments, an internal elec-
tric mctor, and thermally insulated batteries. The collection
compartment materials are alumlinum-shadowed, 200 Angstrom thick
nitrocellulose and formvar mounted on 200-mesh copper screening.
They are the same collection materials used by the experimenters
in previous rocket, balloon, and aircraft sampling experiments.

Proccedure - The experiment is mounted on the retro adapter
directly behind the pllot's hatech. The hinged 1id will be
opened and closed and locked by ground command. It 1s planned
to cpen the experiment only during the Tirst elght-hcour crew
sleep pericd when the spacecraflt is In drifting flight to aveid
contaminatiov by the spacecra”t CAMS system. One of the com-
partments will be sterilized to determine the presence or absence
of micro-crganisms in the meteoroids collected. When returned
to the laboratory, cultures designed for non-terrestrial
organisms will be prepared to determine if any types of 1life
are present in the sample. A set of representative Earth micro-
organisms such as bacteria, molds, and spores will be placed
in the non- sterile compartment. They will be quantitatively
assayed after the flight exposure to determine the fractions
which survive.

Experimenter - Dr. C, Hemenway, Dudley Observatory, Albany,
N, Y.

Propellant Requirement - None

Note: Also flown on Gemini 9, 10,

-more -
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S-13 UV Astrcnomical Camera

Purpose - Primarily tc devise and test techniques of ultra-
viclet photography and spectroscooy under vacuum conditions.
To investigate the distributicn of light intensity in the ultra-
viclet portions or stellar spectra down to a limit of 200A,
Also to explore the ultraviolet spectra of O and B stars and some
of the planets.

Equipment - 70 mm Maurer camera with 73 mm f3.3 UV Mauer
lens, an objective prism and grating.

Frocedure - The spacecraft 1s oriented toward the star
field to be photographed. The cabin will be depressurized and the
hatch croened. The camera will be positiocned manually and guided
by the pilct. A defraction grating will be used to obtain
spectrograms ol the desired stars and planets.

Experimenter -~ Dr. Karl Henize, Dearborn Observatory

Propellant Requirement - 19 pounds

Note: Also flown on Gemini 10, 11

S-29 Photographic Stucy of Earth-Moon Libration Regions

Purpose - To investigate by photographic technigues the
ibration pcints of the Earth-Mccn system to determine the possible
existence of clouds or particulate matter orbiting the Earth in
these regions,.

Equipment - Maurer 70 mm camera with 50 mm lens (f/0.35)
extended shutter actuator, and the S-11 mounting bracket.

Procedure - The L4 and L5 libration regions are the la
Grangian points of stable equilibrium where centrifugal forces
balance gravitational forces. They are located 60 degrees ahead
of and 60 degrees behind, respectively, the Moon in its orbital
path. The libration points will be photographed during two
separate orblts of the spacecraft. The points will be photo-
graphed during one orbit early in the mission and the same sky
areas willl be re-photograrhed during an orbit near the end of
the mission.

Experimenter - Elliott Morris, USGS

Propellant Reguirement - & pcunds docked, 4 pounds undocked

Note: Scheduled on Gemini 11, not conducted because launch
date sliopped.
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S-051 Scdium Cloud Photography

Purpose - To measure the daytime wind velocity vector of
the high atmosphere as a function of altitude between 62 and
93 miles. The measurements will be obtained from the defor-
mations of & rocket-made vertical sodium cloud.

Equipment - Maurer 70 mm camera with £/0.95, 50 mm lens,
special objective filter, and goggles.

Procedures - A rocket will be launched from Hammaguilr,
Algeria, in front of the Gemlni spacecraft to eject sodlum vapor
from 37 to 97 miles altitude during the ascent and descent.

The vapor, whose optical resonance will be excited by the solar
yellow light, will be visible from the spacecraft as a faint
yellow clocud. A seriles of pictures of the cloud will be taken
from the spacecraft. From a couple of pictures taken about 19
miles apart the detailed tridimensicnal shape of the cloud at a
given time can be obtained by stereogrammetric recomblnation.
This pair of pictures has to be taken with an interval of from 3
to 5 seconds. From a second l1dentical pair cof pictures taken some
time later, the tridimensional configuration of the cloud will
again be obtained. A comparison of the state of the cloud at
different times will give the wind velocity in the atmosphere at
all relevant altitudes, supposing that only horizontal winds
exlst.

Experimenter - Jacques-Emile Blamont, Scientific and Tech-
nical Director, National Center of Space Studies, France

Propellant Requirement - 3 pounds

CAMERAS

On-board cameras for various experiments and for operationai
photography on Gemini 12 are:

1. Maurer 70 mm still camera with three lenses and seven maga-
zines. The camera was developed for space photography by
J. A. Maurer Inc., Long Island City, New York. The camera
body is aluminum; lenses and magazlnes are matched to
specific focal plane distances and are color coded for easy
matching. Carbon dioxide gas, contained in a capsule within
the camera, insures flattening of film against machined,
curved platen.

Lenses: 1 Standard 3-inch focal length, 2.8
2. Ultraviolet 73 mm, 3.3
3. Low-light 50 mm, £0.95
Film: 1. Eastman S0-368 color, ASA 64, for experi-

ments S-5 and S-6.

2. Eastman 103-D black and white thin base,
ASA 3000, for experiment S-11.
-more -
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3., Eastman 1-0, spectrographic black and white
thin base, ASA 1600, for S-13 and M-407

4. Eastman S0-165 black and white thin base,
ASA 6000

Hasselblad 70 mm still camera with one lens and several maga-
zines. The camera is a standard commercial model single lens
reflex.

Lens: 30 mm Zeiss Flanar, 2.8
Film: Eastman S0-368 color, sprocketed to give 50
exposures.

Two Maurer 15 mm motion picture cameras with three lenses
and variable-speed drive.

Lenses: 1. 75 mm focal length, f2.5
2. 18 mm, 2, 40 x 30 degree rield
3. 5 mm, £2, 118 x 76 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: Eastman S0-363 color, 30 feet per magazine

-more-
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CREW PROVISIONS AND TRAINING

Crew Training Background

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

1. ILaunch abort training in the Gemini Mission Simulator
and the Dynamlc Crew Procedures Simulator.

2. Egress and recovery activities using a crew procedures
development trainer, spacecraft boilerplate mcdel, and actual
recovery equipment and personnel., Pad emergency egress train-
ing using elevator and sllde wire, ana treatning apparatus.

3. Celestial pattern recogniticn in the University of
North Caroclina's Morehead Planetarium at Chapel Hill.

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

Additional EVA training 1s verformed in 20-foot chamber at
vacuum conditions.

5. Suit, seat and harness fittings.

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

O

7. Detailed Agena and Geminl systems briefing; detailed
experiment briefings; flight plans and misslon rules reviews.

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

9. Ejection seat tralning.

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

-more-




Gemini 12 Suilts

The pressure suit worn by the command pilct will be
similar to suilts worn on all Gemini flights except 3 and 6.
The pilot will wear a suit with special thermal protective
cover layers for EVA activities.

Command Pilot Suit

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

1. White cotton constant wear undergarment with pockets
around the waist to held biomedical instrumentation equipment.

2. Blue nylon comfort layer.
3. Black neoprene-coated nylon pressure garment.

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

'5. White HT-1 nylon outer layer.

VAV A4 Tead &
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The pressure suit worn by the Gemini 12 pilot 1s i1dentical
tc the command pilcot's sult with the follcowing exceptlions:

Thermal prcotecticn for the hands is bullt into the basic
sult glove -- no EVA thermal over-gloves will be worn,

The EVA coverlayer 1is a lay-up consisting of, from inside
to outside layer: micrometeoroid protection, super insulation,
and HT-1 nylon cuter protective layer.

The extravehicular suit weighs 33 pounds.

For extravehicular activity, the pilct will wear a
detachable overvisor which has attachment points on toth sides
of the helmet and can be swiveled into position over the face-
plate. The inner viscr is a polycarbonate material which pro-
vides impact and meteoroid protection. The outer visor 1s gold-
coated and provides protection for the eyes from solar glare.

When the cabin is depressurized, the suits automatically

pressurize tc 3.7 pounds per sgquare inch to provide pressure
and breathing oxygen for both crew members.

-more -~
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travehicular Life Support System (ELSS)

gz

It is a 42-pound rectangular box which is worn on the
chest. It provides electrical, mechanical and 1ife support
connections between the EVA astronaut and the spacecraft. The
system 1s 13 inches high, 10 inches wide and 5 inches deep.

It contains an ejector pump for circulation, a heat exchanger
for cooling air, and a2 20-minute emergency oxygen supply.
Controls and a warning system Tor the emergency oxygen supply
are mounted on the top of the unit. The ELSS functions as a
sult pressurizaticn and air supply system during EVA.

Medical Checks

At least cne mediczl check will be made each day by each
rew member. Performed over a convenient grcound station, a
heck will consist of: oral femperature and focd and water in-
ake evaluation.

t O

Body Waste Disposal

Solid Wastes -~ Plastic bag wlith adhesive 1lip to provide
secure attachment to body. Contalns germicide which prevents
fermation of bacteriz and gas. Adhesive 1ip also used to form

seal for bag after use and bag is stowed in empty food container
box and brought back for analysis.

Urine -- Voilded into fitted receptacle connected by hose
to either a collecticn device or overboard dump.

water Measuring System

A mechanical measuring system has been added to the water
gun. It consists of a neoprene bellows housed in a small metal
cylinder mounted at base of gun. The bellows holds one-half
cunce of water, When plunger of gun 1s depressed, a spring
pushes water out of bellows through gun. A counter in right
side of gun registers number of times bellows is activated.
Each crewman will record hcw much he drinks by noting numbers
at beginning and end of each use of gun.

Food

Number of Meals -- 13 per astronaut for mission.

Type -- Bite-sized and rehydratable. Water is placed in
rehydratables with special gun. Bite-sized items need no
rehydration.

Storage -- Meals individually wrapped 1n aluminum foil
and polyethelene, polyamide laminate. All meals are stored in
the right aft food box over the pilot's right shoulder.

-more -



Bacon Squares
Cinnamon Toast

Cinnamon Toast

ate Fruitcake
Pinesapple-grape-

fruit drink

Day 1: Meal C
Reef Pct Roast
Potate Salad
Cinnamon Toast
Chocolate Pudding
Brownies

Tea

Day 2: Meal A
Applessauce
Sugar Frosted

Day 2: Meal B
Beef/Vegetables
Meat/Spaghetti
Cheese Sandwiches
Apricot Pudding
Gingerbread
Grapefruit Drink

Day 2: Meai C
Pea Soup
Tuns Salad

Cinnamon Toast

Date Fruitcake

Pinegpple-grape-
fruit drink
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OLueS
Sausege Patties
Cinnamon Toast
Orange Drink
Grapefruit drink

Beef Sandw*ches

Butterscotch
Pudding

Tea

Day 3: Meal C

Shrimp Cccktail

Cubes

Pineapple Fruitcake

Orange-grapefruit
drink
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Day 4: Meal B
Shrimp Cocktail
Chicken/Gravy

Toasted Bread Cubes
Pineapple Fruitcake 2

IareN
Ccconut Cubes

Orange-Grapefruit
Drink

.Uay L Meal
Beef/Vegetabl
Aeat/SD ghetti
Cheese Sandwiches
Apricot Pudding
Gingerbread
Grapefruit Drink
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MANNED SPACE FLIGHT TRACKING NETWORK
GEMINI 12 MISSICN REQUIREMENTS

NASA operates the Manned Space Fli; “t Tracking Network
by using its own facilitles and those of the Department of
Defense for mission information and control,

+ b

For Gemini 12, the network will orovide flight controllers:

(1) Radar tracking, command control, voice and telemetry
data from launch thrcugh Gemini spacecrast zplzshdown. Except
for voice communications, the network rrovides the same Tunc-
tions fcr the Agena ag leng as electriczl nower is zvailable,

(2} Verification of the proper orerztiorn of ne s73Tems
onboard the Geminl and Agena tarcet.

Real Time Cecmputer Comnlex (7700

The RTCC at the Manned Spacscraft Zenter 1is resp sible
for the control of the entire missicn., The RTCC lle ts,
stores, processes, sends, and displays the necessary computer
support information required by the flight controllers at the
Mission Control Center (MCC).

ring the launch phasge, the R Jec-
tory and telemetry data from the v and
processes this information for com
mission, This felemetered inf cal,
envirenmental, electrical, co pace-
zrait systems parameters, TIhis the
various {light controllers ccnsc!
necesgary decisions are made. The the
Information to determine volce mess ds

to the spacecraft.

Tracking

The mission requires separate tracking of four vehilcles:
the Gemini spacecraft, the Agena ta”zpt vehicle, Geminli launch
vehicle {GLV), and as required, the 1z Standa A'nch
Vehicle (SLV). The Agena carries hand and ~rand
beacon. Skin tracking of the spac @emind
launch vehicle throughout criital ion reguire-
ment. The MSFN Wallcps Staticn iw

w
(SPANDAR) and facilities o the No
Command (NORAD) will be used. How
during rendezvous phase.
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Spacecraft tracking will be according to 1ndividual
station capability. Some sites have radar systems capable
of providing space position information on both the Gemini
and Agena simultaneocusly through their Verlort (S-band) and
FPS-16 or FPQ-6 (C-band) antennas. Data transmission links,
however, have only a single system capability; therefore,
priority is established by the Flight Director or Flight Dy-
namics Officer according to their needs,.

During the first revolution of the Agena (prior to Gemini
spacecraft 1iftoff), all stations will track this vehicle to
establish 1its position as accurately as possible. After
Gemini spacecraft 1iftcff, as a general rule, the C-band radars
will track the Geminl spacecraft while the S-band radars will
track the Agena target vehicle. The sites with dual-trackling
capability will track both vehicles simultaneously.

Goddard Space Flight Center Computer Support

NASA's Goddard Space Flight Center, Greenbelt, Md., real-
time computing support for Gemini includes the processing of
real-time tracking information beginning with milssion simulations

bthammcrmln Marmtaed sy mmave £t sanaArarr 2y Aearma 32 Padtme
VIILTUMELIL WTHidillL wpdvwC vl i v 2 Ve vl Gt lih  FAESC4ich S dd & Wil 9

Goddard's computer certifies the worldwide network's readl-
ness to suppert Gemini through & system-by-system, station-by-
station, computer-programmed check-out method called CADFISS
(Computation and Data Flow Integrated Subsystem).

Gemini Spacecraft

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

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

Agena Target Vehicle

The Agena target vehicle will coentain one C-band and one S-
band beaccn. The C-band beacon will be a modified DPN-66. The
C-band beacon will be prime for Agena target vehicle prior to
the Gemini launch. The Gemini spacecrarft will be the prime
target for C-band tracking follewing launch.

-mor




Acguisition Systems

All network sites receive real-time acquisition messages
(pointing data) from the Real Time Computing Center at MSC,
Houston. This information 1s used to position telemefiry and
radar antennas for acquisition of RF signals from the space-
craft when they appear over the horizon. Most sites also
have an acquisition aid system which permits "slaving" the
radar antennas to the telemetry antennas or vice versa.

Since the telemetry antennras have a much broader beamwidth
than the radar antennas, they may acquire the spacecraflt RF
signal first, making it possible to peint the radar antennas
in the general vicinity of the spacecraft to allow rapid radar
acguisition.

Mission Message Reguirements

Low speed telemetry data {on-site teletype summaries) from
flight controller manned stations are sent tc the Houston
Mission Control Center.

Bermuda and Corpus Christi transmit Gemini spacecraft or
Agena target vehicle PCM telemetry via high-speed digital
data to Houston in computer format. MCC-K/TEL I1I, Grand
Bahama Island, Grand Turk Island, and Antigua rcemcte Gemind
spacecraft and Agena wide-band data to the Houston Mission Con-
trol Center in the same manner.

Spacecraflt Command System

The prime grcund system in eftecting rendezvcus 1s the
Digital Command System (DC3) at Key stations throughout the
worldwide netweork. Command contrcl of the mission from launch
through recovery is provided by the Flight Director at Houston.

Grand Canary Island; Carnarvon, Australia; Hawaii, and
the two ships, USNS Ccastal Sentry and USNS Rose Knot, are DCS
equipped and manned by flight controllers who initiate all
uplink data command transmissions.

Following astronaut recovery, further commands will be
sent the Agena target vehicle. Network Digital Command System
suppcrt will be continued thrcughout the Agena target vehicle
battery lifetime.

The Texas, Cape Kennedy, Grand Bahama, Grand Turk, Antigua,
and Bermuda sites are not manned by flight controllers.
Uplink data command transmissions through these sites will be
remcted in real time from Hcuston Control Center.

In addition to real-time commands and onboard clock up-
date commands, the following digital instructions may be sent:

-more -



a. Gemini spacecralt b. Agzena target vehicle
1. Preretro with maneuver 1. Maneuver
2. Preretro without maneuver 2. Ephemeris
3. Orbital navigation 3. Engine burn time
4. Maneuver
5. Rendezvous
6. Accelerometer errcr corrections
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Spacecraflt Commurni

Al1 MSFN stations having bcth HF ana UHF spacecraflt
commur:ications are controcllea zither oy the station ¢cr by
remote (tcne) keying Irom Houston and Geadard.

The following sites are not scheduled to hzve z commanda
communiicator (Cap Com) and will be remotecd tec Hcuston.

Cape Kennedy; Grand Bahama Island; Tannanrive, Malagasy
Republic; Kano, Nigeria; Bermuda; Grand Turk Island;
Pt. Arguello, Calif.; Antigua Island; Ascension Island;
Canton Island; USNS Wheeling, and the voice relay air-
craft.

The Gemini spacecraflt communi o
eacons, voice communications, telemels:
overy light, and digital commznd; allicws z Cra
of the spacecraft, two-way voice ccocmmunicaticns Letween the
ground and the spacecraft and Irom astrcnaut to astronaut,
ground command of the spacecraft, TM systems data transmis-
sion, and postlanding and recovery data transmission. The
scle link between the ground and the spacecraft is by these
systems.

(J oy

The Agena target vehicle communications systems (antennas,
beacons, telemetry transmitters, and digital command system)
allows radar tracking of the vehicle from both the ground and
the Gemini spacecraft. Ground staticn and Gemini spacecraft
command to the Agena also are accomplished thrcough this system.

-more -
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Agena Target Vehicle On-Board Geminl Spacecraft On-Board
Systems Support by Network Systems Support by Network
Stations Stations
Telemetry (Real Time) Reentry Module UHF (voice)
Teletry (Dump) xmit-Rev
L-Band Transponder Reentry Mcdule HF (voice)
S-Band Transponder xmit-Rev
C-Band Transponder Reentry Module Telemetry
Command Receiver (Real Time)
(Range Safety) Reentry Module Telemetry éDump)
Command Receiver Reentry Module Telemetry (Backup)
(Command Control) Adapter Package L-Band Radar

{(Telemetry Readouts)

Reentry Module C-Band Transponder

Adapter Package C-Band Trans-
ponder

Adapter Package Acquisition
Aid Beacon

Adapter Package Digital
Command System

Reentry Module UHF Recovery
Beacon

Ground Communications

The NASA Communications Network (NASCOM) used for Gemini 11
will be used for Gemini 12. Shore stations for USNS Rose Knot
and USNS Coastal Sentry ship support are based upon the mission-
designated ship pocsitions and predicted HF radio propagation
conditions.

Network Responsibility

Manned Spacecraft Center (MSC). The direction and mission
control of the Network immedlately preceding and during a
mission simulation or an actual mission 1s responsibility of
the MSC,

Goddard Space Flight Center. The NASA Office of Tracking
and Data Acquisition has centralized the responsibility for the
planning, implementation, and technical operations of Goddard
Space Flight Center,

Department of Supply, Australia. The Department of Supply,
Commonwealth of Australia, is responsible for the maintenance
and operation of the NASA station at Carnarvon, Australia.

~more -
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Department of Defense (DOD), The DOD is responsible for
the maintenance and operational control of DOD assets and
facilities supporting Gemini. These include network stations
at the Eastern Test Range, Western Test Range, White Sands
Range, the Air Proving Ground Center, and the tracking and

telemetry ships.

~more-
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ABCRT AND RECOVERY

Crew Safety

Every Gemini system affecting crew safety has a backup

feature. The Malfunction Detection System aboard the launch
vehicle warns the crew of a malfunction in time for escape.

There are three modes of escape:

MODE I Ejection seats and personal parachutes, used
at ground level and during first 50 secconds
of powered flight, or during descent after
reentry.

MCDE II1 Retrcrcckets salvo fired after engine shut-
down is commanded.

MODE III Ncormal separation from launch vehicle using
OAMS thrusters, then normal reentry using
computer.

Except for Mode I, spacecraft separates from Gemini Launch

Vehicle, turns blunt-end forward, then completes reentry and
landing with crew aboard.

Survival Package

Survival gear, mounted on each ejection seat and attached

to the astronaut's parachute harnesses by nylon line, weilghs
23 pounds.

Each astronaut has:

3.5 pounds of drinking water; machete; one-man life raft,
3 by 5% feet, with COp bottle for inflation, sea anchor,
dye markers, nylon sun bonnet; survival light (strobe),
with flashlight, signal mirror, compass, sewing kit, 14
feet of nylon line, cotton balls and striker, halazone
tablets, a whistle, and batteries for power; survival
radio, with homing beacon and voice transmission and
reception; sunglasses; desalter kit, with brickettes
enough to desalt eight pints of seawater; medical kit,
containing stimulant, pain, motion sickness and antl-
biotic tablets and aspirin, plus inJjectors for pain and
motion sickness.

Planned and Contingency Landing Areas

There are two types of landing areas for Gemini: planned,

where recovery forces are pre-positioned to recover spacecraft
and crew within a short time, and contingency, requiring special
search and rescue technigues and a longer recovery period.

-more -



Planned Landing Arecs

PRIMARY

SECONDARY

LAUNCH SITE

LAUNCH ABCRT

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

East Atlantic, West Pacific and Mid-Pacific
areas where ships are deployed.

Off-the-pad abort or abort during early
phase of flight, includes an area about 41
miles seaward from Cape Kennedy, 3 miles
toward Banzna River from Complex 19.
ed flililght, extendin
cm Cape Kennedy to

O

Abeort during powe
41 miles &t sez {
coast of Africs.

'3

fv

Contingency Landing Areas

All the areas beneath the spacecraft's grcund track except
those designated Planned Landing Areas are Contingency Landing
Areas, requiring aircraft and pararescue suppoert for recovery
within 18 hours from splashdown.

Recovery forces are provided by the mllitary services under
the operational contrcl of the Department of Defense Manager
for Manned Space Flight Suppcrt Operations.,

-more -
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SPACECRAFT AND LAUNCH VEHICLES

Geminl Spacecraft

The Gemini spacecraft is conical, 18 feet, 5 inciies long,
10 feet in dlameter at i1ts base and 39 inches in diameter at
the top. Its two major sections are the reentry module and
the adapter section.

Reentry Module

eet in dilameter
ndezvous and
) czabin

The reentry module is 11 feet high and 73 fe
at its base. It has three main sections: (l§ re
recovery (R&R), {2) reentry cecntrol (RCS), and (3

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

Reentry control section 1s 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 assembly is included for
maln parachute attachment.

Cabin section between RCS and adapter section, houses the
crew seated side-by-side, their instruments and controls.
Above each seat 1s the hatch. Crew compartment 1s pressurlzed
titanium huil Egquipment not reqt ing pressurized envirconmen®
bt

hal
b

i R S | .—”.\s..,\,..w " N ¥ 1 3 » '51-! 4~
is located between pressure hul 1d cuter beryllium shell whicH

is corrugated and shingled to provide aerodynamic and heat
protection. Dish-shaped heat shield forms the large end ol
cabin section.

Adapter Section is 75 feet high and 10 feet in dlameter at
its base, contalning retrograde and equipment sections.

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

Eguipment section contains fuel cells for elect
fuel for the orbift attitude and maneuver systiem (OAN
C

S

T

oxXyegen for the environmental control system {(ECS),
oxygen and hydrcgen for fuel cell system. It also
radiator for the cooling system, alsc containea in
section.

rves as a
ne equipment

The equipment section 1s jettisoned immedlately before
retrorockets are fired for reentry. The retrograde section 1s
jettisoned after retros are fired.
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Electric Power Systems

Gemini 12 will carry two fuel cells for the primary power
supply during launch and crbital flight. The cells consist of
three stacks of 32 individual cells. Cryogenlec liquid oxygen
and hydrogen react to produce electrical energy.

Four 45-amp-hour batteries will also be carried in the
spacecraft to insure a continuous power supply during reentry
and landing. They also will be used during prelaunch and launch,
in conjunction with the fuel cells.

Three l1l5-amp-hour squlb batteries will be used in the
reentry section for all squib-actuated pyrotechnlc separations
during the mission.

Propellant

Usable: 917 pounds. Budgeted, no dispersions: 620 pounds.

Rendezvous Radar

Purpose -- to measure range, range rate, and bearing angle
to Agena so0 crew can determine maneuvers necessary for rendez-
vous.,

Location -- small end of spacecralt on forward face of

rendezvous and recovery section,

Size -- less than twe cublic Teet.
Weizht -- less than 70 pounds.
Power Reguirements -- less than 30 watts,

Auxiliary Tape Memory (ATM) -- The auxiliary tape memory is a
15-track magnetic tape recorder which stores 12,500,000 bits.
Data parity, clocking, and computer prccessing bits are recorded
in triplicate. The AT provides triple redundant storage for
approximately 1,170,000 bits for external storage of computer
programs. The ccmputer has onbcard program capability for
launch, rendezvous, and reentry and has 156,000 bits of program
storage.

The ATM 1s a hermetically-cezled unit which contains a
mechanical transport assembly mcunted on vibratlion 1solators,
and an electronic assembly containing the power supply, control
logic, record logic, and playbacx iogic.

-more-



The tape transpert is a Ilangeless reel, peripheral
drive unit which contains 525 lect of one-inch magnetic
tape. The magnetic tape is driven by the endless, seamless

3/4-inch wide mylar belt. The peripheral drive belt is in
turn driven by two capstans coupled by mylar belts. By not
exposing the magnetic tave to drive stresses, its useful
life is extended.

The unit weighs 26 pounds, contains 700 cubic inches,
and uses approximately 18 watts. The AT™ is built by Raymond
Engineering laboratories, Middletown, Conn., under contract
tc the Internatiocnal Business Machines, Electronics Systems
Divisicn, Cwego, N.Y¥., Tor thne prime Gemini Contractor,

Ty e
MeDonnell Alrcerailt Corp.

Gemini Launch Vehicle

The Gemini Launch Vehicle is a modified U.S. Air Force
Titan II intercontinental ballistic missile ccnsisting of two
stages, identical to the launch vehicles used in previous
Gemini flights,

FIRST STAGE SECOND STAGE
HEIGHT 63 feet 27 feet
DIAMETER 10 feet 10 feet
THRUST 430,000 pcunds 100,000 pounds
‘ {one engine, twoc nozzles) (one engine)
FUEL Aerozine 50 -- half-and-half blend of

hydarazine and unsymmetrical dimethyl-
hydrazine (UDMH).

OXIDIZER Nitrogen tetroxide (Fuel is hypergolic,
ignites spontaneously upon contact with
axidizer.§

Overall height of launch vehicle and spacecraft is 109 feet.
Combined weight is about 340,000 pounds.

Modifications to Titan II for use 43 the Gemlini Launch
Vehlcle include:

1. Mzalfunctions detection system added tc detect and
transmit bocster performance information to the crew,.

2. Back-up flight control system added to provide a
secondary system if primary system fails,

-more-
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3 Radiec guidance substituted for inertilal guldance.

4, Retro and vernler rockets deleted.

5. New seccond stage equipment truss added.

6. New second stage forward oxidizer skirt assembly added.

7. Trajectory tracking requirements simplified.

8. Electrical hydraulic and instrument systems modifiled.

Gemini Launch Vehicle program management for NASA 1s under
the direction of the Space Systems Division, Air Force Systems

Command.

Agena Target Vehicle

The Agena target vehicle for Gemini 12 is a modification
of the U.S. Air Force Agena D upper stage, similar to the space
vehicles which helped propel Ranger and Mariner spacecraft to
the Moon and planets.

It acts as a separate stage of the Atlas/Agena launch
vehicle, placing 1tself into orbit with its main propulsion,
and can be maneuvered either by ground control or the Gemini
crew.

Height (Liftoff) 36.3 feet Including shroud
Length (orbit) 26 feet Minus shroud and
adapter
Diameter 5 feet
Welght 7,000 pounds In orbit, fueled
Thrust 16,000 pounds Primary propulsion
40O pounds Secondary Engines,
Unit II
32 pounds Secondary Engines,
Unit I
Fuel UDMH (Unsymmetrical Dimethyl Hydrazine)
Oxidizer IRFNA (Inhibited Red Fuming Nitric Acid)

in primary propulsion system; MON (Mixed
Oxides of Nitrogen) in secondary propul-
sion system.

Combustion JRFNA and UDMH are hypergolic, ignite on
contact.

-more-—
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Frimary and secondary preopulsicn systems are restartable.
Main engine places Agena intc 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 ullage orientation and vernier

adjJustments.

Attitude control (roll, pitch, yaw) is accomplished
by six nitrogen jets mounted on Agena aft end.

Agena program management for NASA is under the direction
of the Space Systems Division, Air Force Systems Command.

Atlas Launch Vehicle

The Atlas Standard Launch Vehicle is a refinement of the

modified U.S. Air Force
missile, similar to the
Mercury astrconauts into

Atlas intercontinental ballistic
launch vehicle which placed Project
orbit,

Atlas is a lé-stage Standard Launch Vehicle, igniting all
three main engines on the pad, then dropping off the two out-
board booster engines at staging, allowing the single sustainer
engine to continue thrusting at altitude, aidedly two small

vernier engines.

Height

Diameter

wWeight

Thrust

Fuel

Oxidlizer

7T feet
16 feet

10 feet

260,000 pounds

390,000 pounds
330,000

47,000 pounds

Balance

Lower Booster
Section

Tank Sectlons
Tapered Upper End

Fully fueled, minus
Ageng payload

Total at 1liftoff
Two booster (outer)
engines

One Sustainer
(center) engine

Two small vernier
engines for tra-
Jectory and final
velocity control

RP-1, a hydrocarbon resembling kerosene

Llguid oxygen at -297 degrees F.
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Ccocmbustion Unlike Tltan's hypergolic, spontaneous
ignition, Atlas combustion 1is achileved
by forcing propellants to chambers under
pressure, burning them in gas generators
which drive propellant pump turbines.

Modifications to the Atlas Standard Launch Vehlcle for the
Gemini 12 mission include:

1. Special autopilot system for rendezvous mission.

2. Improved propellant utilization system to assure
simultanecus depletion of both fuel and oxidizers.

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

4, Simplified pneumatic system.

5. Retrorockets moved from exterior equipment pods to upper
interstage adapter section.

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

7. Modular telemetry kit tallored for each mission.

Atlas Standard Launch Vehicle program management for NASA

is under the direction of the Space Systems Division, Air Force
Systems Command,

-more-




NAME: James A, Lovell, Jr.
BIRTHPLACE AND DATE: Cleveland, Ohio, March 25, 1928,

EDUCATION: Bachelor of Sci
Naval Academy.

m

nce degree from the United States

MARITAL STATUS: Married Tt the ::rmew Marilyn Gerlach cf

el ™R - 3 P T Iy T = -
CHILDREN: Barbara L., C James A,, February 15,
TOonS . o - e T ce ~yl
1852 Suszan K jelfrey Carl, January
1=y L20T,

¢ Navy Astronaut
c;ety, riignt

EXPERIENCE: Lovell, & Navy captain, rece _ved flight training
following graduation from Znnapolis.
He served in a number of aval Aviator assignments
inciuding & ilnree-yezr _our as a test pilot at the
Naval Alr Tes: Center at Patuxent River, Md. His
duties there iIncluded service as program manager
Ior the r<H weapon System Evaluation.

Aviation Safety
California,

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

Lovell has logged 3,300 hours flying time, in-
cluding more than 2,200 hours in jets.

CURRENT ASSIGNMENT: Lovell was selected as an astronaut by NASA
in September 1962. In addition to par icﬁpating in the astronaut
training program, he has performed special duties, incliuding moni-

toring design and development of recovery and crew life support
systems. Lovell was pllot of the history- making Gemini 7 mission,

which was launched December &, 1325, and splashed down after 330
hours and 35 minutes, establisning z number of space '"firsts"
longest manned space fligh:; first rendezvous of two manned maneu-
verable spacecraft as Gemini 7 was joined in orbit by Gemini 6;

longest multi-manned space flight, and numerous technical and med-
ical experiments. Lovell previously was backup pilot for the
second manned Geminl space mission, and backup command pilot for
Gemini 9,
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NAME: Edwin E. Aldrin, Jr.

BIRTHPLACE AND DATE: Monclailr, N.J., January 20, 1930.

EDUCATION: Bachelor of Scilence degree from the U.S, Mil
Academy, 1951; and Sc.D. degree in astronauti
Massachusetts Institute of Technology, 1963.

MARITAL STATUS: Married to the former Joan A, Archer of Hohokus,
New Jersey.

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

e

SPECIAL AWARDS: Distinguished Flying {ross, zan
g ying P
with two oak leafl clusters; Group
ati

Team,

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

drin; a majlor, U.S. Air F¥orce, received his wings

He flew 66 combat missions in F-86 aircraft in Korea
with the 51lst Fighter Interceptor Wing. Aldrin was
credited with two MIG-15's destroyed and damaged.

He served a tour as aerial gunnery instructor at
Nellis AFB, Nev.; then attended the meswon Nf_
ficers! School, Air University, Maxwell AFB, Ala.

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

After completing his work at MIT, where his doctoral
thesis concerned guidance for manned orbital rendez-
vous, he was assigned to the Gemini Target Office of
the Air Force Space Systems Division, Los Angeles,

While there, he was member of the speclal study
group which made recommendations concerning Air
Force participation in the NASA Gemini Program. He
was later transferred to the USAF Field Office at
the Manned Spacecraft Center, which 1s responsible
for integrating DOD experiments into the NASA Gemini
flights.

-more-
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Aldrin has logged 2,850 hours flying time, including
2,450 hours in Jets.

CURRENT ASSIGNMENT: Aldrin was one of the third group of astro-
nauts named by NASA in October 1963. 1In addition to participating
in the astronaut training program, his specific area of responsi-
bility is mission flight planning for Gemini and Apollo flights.
He has played a key role in the formulation of mission profiles
for the early Gemini rendezvous flights. He was the designated
backup pilot for the Gemini 9 mission.

NAME: L. Gordon Cooper, Jr.

-~

BIRTHPLACE AKD DATE: Shawnee, Okla., March 6, 1827.

EDUCATION: Bachelor of Science degree in aeronautical engineering,
Alr Force Institute of Technology.

MARITAL STATUS: Married to the former Trudy Olson of Seattle.

CHILDREN: Camzla, November 16, 1948; Janita, March 15, 1950.

SPECIAL AWARDS: NASA Distinguished Service Medal and USAF Astro-
naut Wings; NASA Exceptional Service Medal and
USAF Command Astronaut Wings; Firefly Club Award.

EXPERIENCE: C(Cooper, a colonel, U.S. Air Force, received an Army
commissicn after completing three years of schooling
at the University of Hawaiil. He was transferred to
the Air Force and went on extended active duty in
1949 and was given flight training.

Cooper was assigned to the 86th Fighter Bomber Group
in Munich, Germany, where he flew F-84's and F-86's
for four years. While in Munich, he attended the
European Extension of the University of Maryland.

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

After graduation from AFIT, Cooper attended the
Air Force Experimental Flight Test School, Edwards
AFB, Calif. He was graduated from this school in
April 1957, and was assigned to the Performance
Engineering Branch of the Flight Test Division. He
flew experimental fighter aircraft as a test pilot.

Cooper has logged more than 3,000 hours flying time,
including more than 2,000 hours in jets.
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CURRENT ASSIGNMENT: Cooper was one of the seven Project Mercury
astronauts named by NASA in April 1959. On May 15-16, 1363, he
piloted "Faith 7" spacecraft on a 22-orbit mission which completed
the operational phase of Project Mercury. He attained a maximum
altitude of 166 miles, a speed of 17,546 miles per hour, and trav-
eled 546,167 miles in a flight of 34 hours, 20 minutes.

As command pilot of the eight-day Gemini 5 mission, he was the
first man to make a second orbital flight, and broke the Russian
lead in man-hours in space by accumulating a total of 225 hours
and 15 minutes. Geminl 5 flight which began on August 21 and
terminated on August 29, 1965, established a reccord of 190 hours,
55 minutes in 120 revolutions, and covered a total of 3,338,200
miles.

NAME: Eugene A, Cernan
BIRTHPLACE AND DATE: Chicago, March 14, 1934,

EDUCATION: Bachelor of Science degree in electrical englneering
from Purdue University; Master of Science degree 1n
aeronautical engineering from United States Navy Post-
graduate School.

MARITAL STATUS: Married to the former Barbara J. Atchley of
Houston.

CHILDREN: Teresa Dawn, March 4, 1953,

SPECIAL AWARDS: NASA Exceptiocnal Service Medal and Navy Astronaut
wings.

PROFESSIONAL ORGANIZATIONS: Member of Tau Beta Pi, national
engineering society; Sigma X1, na-
tional science research soclety;
and Phi Gamma Delta.

EXPERIENCE: Cernan, a commander, U.S. Navy, received hls com-
mission through the Navy ROTC program at Purdue,
and entered flight training upon graduation.

o1

at

Prior to attending the Naval Postigraduate Sci
2<

= £

he was assigned to Attack Sguadrons 1:zC an
the Naval Air Station, Miramar, Califl.

\

[e 7 )
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O

O

He has logged more than 1,900 hours flying time,
more than 1,700 1in jets.
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CURRENT ASSIGNMENT: Cernan was named in the third group of
astronauts selected by NASA in October 19063. He was pilot of
the Gemini 9 mission, which began on June 3, 1966, and remained
in orbit for almost three days. He spent one hour and forty-
seven minutes in extra vehicular activity on that flight. Ren-
dezvous was achleved with the Augmented Target Docking Adapter
by three different techniques.

PREVIOUS GEMINI FLIGHTS

Gemini 1, Apr. 8, 1964

Unmanned orbital flignt, using first production spacecraflt,
to test Gemini launch venicle performance and ability of launch
vehicle and spacecraft tc withstand launch environment. Space-
craft and second stage launch venicle orbited for about four

days. No recovery attempted.

Gemini 2, Jan. 1G, 19565

Unmanned ballistic flight to qualify spacecraft reentry
heat protection and spacecraft systems. Delayed three times by
adverse weather, incliuding hurricanes Clec and Dora. December
launch attempt terminated after malfunction detection system
shut engines down because of hydraullc component failure. Space-

craft recovered after balliistic reentry over Atlantic Ccean.

-~ —~ -~ o~
Gemini 3, Mar. 23, 19065

FPirst manned flight, with Astronauts Virgil I. Grissom and
John W. Young as crew. Orbited Earth three times in four hours,
53 minutes. Landed about 50 miles short of planned landing area
in Atlantic because spacecraft did not provide expected 1lift .dur-
ing reentry. First manned spacecraft to maneuver out of plane,
alter its own orbit. Grissom, who made suborbital Mercury flight,
is the first man to fly into space twice.

Gemini 4, June 3-7, 1965

Second manned Gemini fligh®% completed 62 revolutions and
landed in primary Atlantic recovery area after 97 hours, 56
minutes of flight. Astronaut James A. McDivitt was command
pllot. Astronaut Edward H. White II was pilot, accomplished 23
minutes of extravehicular activity (EVA), using a hand-held
maneuvering unit for the first time in space. Near-rendezvous
attempt with GLV second stage was terminated after reaching
allotted fuel limitation. Malfunction in inertial guidance sys-
tem required crew to perform zero-lift reentry.

-more-
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Cemini 5, Aug. z.-2%, 1555

Astrconauts L. Gordon Cooper and Charles (Pete) Conrad, Jr.,
circled the Earth 120 times in seven days, 22 hours and 55 min-
utes. Cooper was first to make two orbital space Ilights. Fail-
ure of oxygen heating system in fuel cell supply system threat-
ened mission during first day of flight, but careful use of elec~
trical power, and excellent operatiocnal management of fuel cells
Ly vcth crew and ground personnel, permitted crew toc complete
flignt successfully. Spacecraft landed about 100 miles from
primary Atlantic recovery vessel because of erroneous base-line
information programmed intoc onboard computer, although computer

tsell performed =zs rlanned. lan o rendezvous with a trans-
pcender~bearing ood carried aloft vy Geminl 5 was cancelled be-

R, DR W R A T TR T A . 1.
cause CiI Préoc.en wWITno Iuen Cel. DXYyEgen suppiy.

Aolds current worid recerd for long-duration manned space
flight as Command Pilot Frank Borman and Pilot James Lovell com-
pleted 205 reveoclutions of the Earth in 13 days, 18 hours, and 35

minutes. On the 12%th day of thelr flight, the Gemini 7 served
as target for the Gemini € spacecraft on the first successful
rendezvous in space. In p ov1n5 man's ability to operate in
5§ T
e

4
space Ior a pericd cof up to two weekKs, the crew cf Gemini 7
carried out an ambitious list of 20 experiments includlng all
medical experiments in the Gemini program, a test of laser com-
munications from space, and visual acuity. The Gemini 7 ex-
perienced continucus difficulfty wlth the delta p light on the
fusl cell system. ﬂ¢ﬁ°?€f, the system performed for the entire
wissicn., The conly other protliem encountered was tThe tTemporary
malfunction of a yaw thruster on the spacecraft. Gemini 7 land-
ed in the Atlantic on Dec. 18, making a controlled reentry which
brought it within 10 miles of the recovery carrier.

Geminl 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 from a 100-by-167 mile orbit into a 185-
mile circular orbit, rendezvousing with Gemini 7 over the Pacific
Ocean at © hours, 47 minutes after 1iftoff., It demconstrated cne
of the major objectives of the program, and also paved the way
for Apollo Lunar Crbit Rendezvous in the accomplishment of the
first manned landing on the Moon.

Gemini & was launched cn its historic rendezvous mission
on the third attempt. On the first try, Oct. 25, the Agena
target vehicle was destroyed by a hard start of its primary pro-
pulsion system. On Dec. 12, the Gemini Launch Vehicle failed
to achieve 1iftoff when a booster tail plug dropped out
prematurely.
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Gemini 8} Marcn 15} :'9‘5

Astronaut Neil Armstrong, command pilot, and David Scott,
pilot, completed the first rendezvous and docking with an Agena
spacecraft launched into orbit approximately 100 minutes earlier.
The planned three-day flight was terminated near the end of the
sixth revolution after an electrical short circuit in the Gemini
spacecraft caused continuous firing of a roll thruster. The crew
undocked from the Agena and activated the reentry reaction control
system to regain control of the spacecraft. The crew made a guld-
ed reentry and landed in the Pacific Ocean 500 miles east of the
island of Okinawa and only approximately five miles from the aim-
ing point. A recovery aircraft was on the scene before splash-
down toc parachute a recovery team to the spacecraft. The crew
and spacecraft were picked up by a Navy destroyer approximately
three hours after splashdown.

Gemini 9, June 3-6, 1966

Three separate rendezvous with the Augmented Target Docking
Adapter and a 2-hour 8 -minute extravehicular activity were the
primary accomplishments of the seventh manned Gemini flight. Col.
Thomas P. Stafford, a veteran of the first U.S. rendezvous mis-
sion in Gemini 6, was command pilot for the 3-day flight. Eugene
Cernan was pllot and performed the EVA. The flight, originally
scheduled for May 17, was postponed two weeks when the Atlas
booster which was launching the Agena target vehicle developed
an electrical short circuit which caused its engines to gimbal
hard over and abort the flight. The ATDA was substituted for
the Agena and was launched on June 1. Gemini 9 did not launch
when a malfunction in the Data Transmitting System, sending data
to the spacecraft caused an automatic hold at T-3 minutes. Gemini
9 was launched twe days later, and although the shroud had failed
to separate from the ATDA which prevented any docking exercises,
an initial third orbit rendezvous was achieved, followed by an
equiperiod rendezvous, and a lunar abort or rendezvous from above
on the following day. The EVA was postponed to the following day
when Cernan spent more than one orbit outside the spacecraft.
Visor fogging in his helmet forced termination of the EVA before
the Astronaut Maneuvering Unit experiment could be performed.
Geminl 9 landed approximately 300 yards from the planned impact
point in the West Atlantic after 44 revolutions of the Earth.

Gemini 10, July 18-21, 1966

Rendezvous and docking, two extravehicular activities,
docked maneuvers, a dual rendezvous, and a new altitude record
were the prime accomplishments of Gemini 10, the elighth manned
Gemini flight. Astronauts John W, Young and Michael Collins
maneuvered the docked Gemini-Agena 10 to 475 miles altitude in
the course of achieving a dual rendezvous with Agena 8. Collins
conducted a standup EVA and an umbilical EVA.
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neuvering Unit (HHMU) to maneuver to Agena & and retrieve the
attached meteroid experiment package. n the 38 hours 47 min-
utes while Geminil was docked with Agena 10, six maneuvers of
the docked configuration using the Agena *O propulsion system
were successfully completed. Gemini 10 spiashed down in the
Atlantic after completing 43 revolutions at 7C hours 47 minutes
after 1iftoff. Landing was within three miles of the planned
landing point.

During the umnhilical EVA, Collins used the Hand Held Ma-

Gemini 11, Sept. 12-15, 1966

Astronauts Charies CZonrad and Richard Gordern, using only
cnbcard systemsg, steered Gemini 11 o irect zent, Tirst
ortit ‘e“uez”"uq and d:ckiug with the i ena, After

- :

four deckings with Agena, two EVA exer
utes, and a record altitude flight X
the astronauts undocked and siowly spun the tetnered Gemini-
Agena vehicles in a station kxeeping experiment to save maneu-
vering fuel. The umbilical EVA was terminated early due to
moisture in Astronaut Gordon's eye, The astrcnauts wound up
the Geminl 11 mission with an Apollc-type rendezvous and the
first, closed loop, automatic reentry, splashing down 2.5 to
3 miles from the primary recovery shi Mission duration was
71 hours and 17 minutes or &4 ”eWO‘uL’onw.

ing 167 min-
s above Earth,
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U,5, MANNED SPACE FLIGHTS
MANNED HOURS TOTAL MANNED HRS.

MISSION SPACECRAFT HRS, REVS, 1IN MISSION CUMULATIVE
HRS MIN.. SEC, HRS, MIN, SEC, HRS MIN, SEC,

MR-3 {Shepard) 15 22 S0~ 15 | 22 15{ 22
MR-4 (Grissom) 15 37 S0 15 | 37 30| 59
Mi-6 (Glenn) 4 55 23 3 kL 55 | 231 5 26| 22
MA-7 (Carventer)! & 55 05 3 L 56 1 05) 10 o2l 27
MA-8 (Schirrs) 9 13 11 6 9 13 { 11} 19 351 38
MA-9 (Cooper) 34 19 | kg 22 | 34| 19 | k9] 53 551 21
Gemini 3 (Grissom

% Young L 53 00 3 9 6 | ool 63 Ll 27
Gemini % (McDivitt

& VWhite 97 56 il 62 § 155 52 1 22} 259 23} Lo
Gemini 5 (Cooper

& Conrad) 190 56 & 120 | 381 52 | 02} 641 25) 51
Genini 7 {Borman

& Lovell 330 35 13 206 | 661 10 ] 2611302 | 36| 17
Gerini 6 (Schirra

& Stafford) |25 51 2k 15 51 L2 | 48!l3135L 19/ 05
Gemini 8 (Armstrong

& Scott 10 42 06 6.6 21 ok | 1211375 431 17
Gemini 9 (Stafford

& Cernan) T2 20 56 L | o1kh 41 | 52[1520 25] 09
Germini 10 {Young | 70 L& | s 43 | 141 | 33 | 30 pé6sL g1 3z
& Collins)

N
Y

Gemini 11 (Conrad!7Til 17 03 Ly | 1k2 34 1611304 3
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PROJECT CFFI

CIALS

Dr. George E. Mueller

John Edwards

william C. Schneider

Dr. Robert R. Gilruth

Charles W. Mathews

Christopher C. Kraft

Dr. Kurt H. Debus

G. Merritt Preston
Lt. Gen. Leighton I.

Maj. Gen.

Cocl. Robert R, Hull

Davis

V. G. Huston
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Associate Administrator for
Manned Space Flight, NASA
Headguarters; Acting Director,
Gemini Program

Deputy Director, Gemini Programs,
Office of Manned Space Flight,
NASA Headquarters

Gemini 12 Mission Director,
Deputy Director, Mission Opera-
tions, Office of Manned Space
¥lignt, NASA Headguarters

Director,
Center,

NASA Manned Spacecraft
Houston

Gemini Program Manager, Manned
Spacecraft Center, Houston

Assistant Director for Flight
Operations, Manned Spacecraft
Center, Houston

Director

s, John F. Kennedy Space
Center, F

-

J
ia
Deputy Missicn Director for
Launch Operationg, Jonn F.
Kennedy Space Center, Fla.

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

U>AF, Deputy DOD Manager of
Manned Space Flight Support
Operations; Commander of Air
Force Eastern Test Range

USAF, Director, Gemini Launch
Vehicles Directorate, Space
Systems Division, Air Force
Systems Command



Col. Alfred J. Gardner

Col. Otto C. Ledford

Col. John G. Albert

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

R. Adm. William C. Abhau

R. Adm. T. W, Jackson

R. Adm. Henry S. Persons
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USAF, Director, Gemini Target
Vehicle Directorate and Agena
Directorate Space Systems Di-
vision, Air Force Systems Command

USAF, Commander 6555th Aerospace
Test Wing, Space Systems Division
at Air Force Eastern Test Range

USAF, Chief, Gemini Launch
Division, 6555th Aerospace Test
Wing, Space Systems Division at
Air Force Eastern Test Range

USAF, Chief, Atlas Division,
6555th Aerospace Test Wing,
Space Systems Division at Ailr
Force Eastern Test Range

USN, Commander Task Force 140
Primary Recovery Area

USN, Commander Task Group 140.3

USN, Commander Task Force 130
Pacific Recovery Area
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SPACECRAFT CONTRACTORS

McDonnell Aircraft Corp., St. Louis, Mo., is prime con-

tractor for the Gemini spacecraft.

AIResearch Manufacturing Co.
Los Angeles

IBM Federal Systems Divisiocn
Electronic Systems Center
Owego, N.Y.

General Electric Co.
West ILynn, Mass.

The Eagle Pltcher Co.
Joplin, Mo.

Northrop Corp.
Newpury Park, Cal.

Rocketdyne Division,
North American Avliation, Inc.
Canoga Park, Cal.

Thickel Chemical Corp.
Elkton, Md.
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wWestinghouse Electric Corp.
Baltimore, Md4.

Honeywell, Inc.
Minneapolis, Minn.
St. Petersburg, Fla.

Atlas contractors include:
General Dynamics, Convair
Division

San Diego, Cal.

Rocketdyne Divisicn

North American Aviation, Inc.
Canoga Park, Cal.

General Electric Co.
Syracuse, N, Y.

-more-

Other include:

Environmental Control System

Onboard Computer

Fuel Cells

Batteries

Parachutes

OAMS, RCS

Retrorocket System

Ejectlion Seats

Rendezvous Radar System

Attitude Control Electronics

Inertial Guidance Platform

Propuision Systems

Guidance
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Burroughs Corp.
Pacli, Pa.

Titan II contractors include:

Martin Co.
Baltimore, Md.

Aerojet-General Corp.
Sacremento, Cal.

General Electric Co.
Syracuse, N.Y.

Burroughs Jovrp.
Paolii, Fa.

Aerospace Corp.
El Segundo, Cal.

Agena D contractors include:

Lockheed Missiles and Space Co.

Sunnyvale, Cal.

ems Co.
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1 Aerosyst
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Focod contractors:

U.3. Army Laboratories
Natick, Mass.

Whirlpool Corp.
St. Joseph, Mich.

Swift and Co., Chicago
Pillsbury Co., Minneapolis

Suit contractor:

The David R. Clark Co.
Worcester, Mass.
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Ground Guidance Computer

Airframe and Systems Integration

Propulsion System

Radioc Command Guidance

Ground Guidance Computer

Systems Engineering and
Technical Direction

Airframe and Systems Integration

Propulsion Systems

Target Docking Adapter

Food Formulation Concept

Procurement, Processilng,
Packaging

Principal Food Contractors
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08 =

09

10 -

11 =

12

Leunch
Insertion
Alige Platform

Qut-of=-plane Translation
CSE Translation

CDH Transletion
Reder Track Agens

TPI Trenslation
Midecourse Correction
Braking

Fly Formation

First Docking

irst Undocking
Second Docking

M 408 Experiment
Second Undocking
Third Docking
Third Undocking
Fourth Docking
Eat Period

M 408 Experiment

Prep, for Agens PPS Burn

Posigrade PPS Translation

(161 x 400 nm)
Sleep Period

S5-12 Experiment (door open)

14

15 -

6 -

17

18

19

21

25 .
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Major Events
12 Mission

Event

S-12 Experiment (door closed)

Eat Period

Standup EVA Preps.

Depregsurize
Open Hatch
Standup EVA
S«13 Experiment

Close Hatch
Repressurize

Post EVA

Eat Period

S-5 and S=6 Experiments

S-11 Experiment



27

28

25 .

30

31

32

33 -

34

35

36

37

38

Event GLT

S=5 and S-6 Experiment

S=11 Experiment

40 -

S=5 and S-6 Experiments 41 :
S=-29 Experiment -
JG2 -

Eat Period

Prep, for Agena PPS Burn

43 -
Retrograde PPS Translation -
Sleep Period -
44 -

45 -

AT

47 -

48 -

49 -

50 -

51 -

Eat Period
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cwent

Umbilical EVA Preps,

Depressurize - Open Hatch
Umbilical EVA

Close Hatch - Repressurize
Post EVA

Eat Period
Tether Exercise Prep.

Fourth Undocking & Tether Exercise

Eat Period

Terminate Tether Exercise
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57 -

58 .

60 -

61 -

62 -

63 .

64 .
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rvent

Fly Formation

Eclipse Phasing Translation
Sleep Period

Eat Period

Eclipse Phasing Translation

Standup EVA Preps,

Depressurize & open Hatch
Jettisgn Equipment, Standup EVA &
Mount -é3 %_lﬁneﬁ e
Eclipse & Retrieve S-13
Close Hatch & Repressurize

Post EVA
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OFET
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Heurs

65 -

66 .

67 -

68 .

69 -

71 -

73 -

Event

T=2 Experiment

Fat Period

T=-2 Experiment

S«29 Experiment

D«10 Experiment
S-11 Experiment

D=10 Experiment & Eat Period

Sleep Period
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82

83

85

87

89

Event

Eat Period

T=2 Experiment

S=51 Experiment

D-10 Experiment

S-51 Experiment
D-10 Experiment

Stow Equipment
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GET Event

Hours

=

Eat Period

Retro Preps.
93

Retrofire

Splash
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| LOCAL TIME LOCAL TIME NCTE: (Clip the time scales
AWM. PN, at left and slice
; 12:00 - 12:006 - them along the scales
- - showing the approxi-
- - mate ground elapsed
- - time of a nominal
01 - 01 - mission. Place the
- - local time of liftoff
- - opposite the 00 on
- - the GET scale and you
02 - 02 - will be able to read
- - off the approximate
- - local times of major
- - events,
3 03 . 03 .
| i i
04 . 06 _
i - -
| - -
05 - 05 -
g6 = 06 =
! - -
07 - 07 -
i - -
‘ - -
08 - 08 -
| - -
09 - 09 -
| 10 - 16
| - -
| 1 - i1 -
! - -
| 12 - 12 -




