
81705 
® 1965. 1982 BY REVELt INC.. VENICE, CALIF.. LITHO IN U.S.A. 

The National Aeronautics and Space Administration 
announced December 7, 1961, a plan to extend the 
manned spaceflight effort by development of a two-man 
spacecraft. On January 3, 1962, the program was offi
cially designated "Gemin i" and named after the third 
constellation of the zodiac, featuring the twin stars Castor 
and Pollux. 

O B J E C T I V E S 

The Gemini Program is managed by the Manned 
Spacecraft Center, Houston, Texas, under the direction 
of the Office of Manned Space Flight, N A S A Head
quarters, Washington, D . C . 

Primary objectives of the Gemini program, which were 
decided upon after it became evident to N A S A officials 
that an intermediate step between Mercury and Apollo 
was required, are: 

*To provide a logical follow-up program to Mercury 
with a minimum of time and expense. 

*To subject two men and supporting equipment to 
long duration flights, a research and experience require
ment for projected later trips to the moon or deeper space. 

*To effect rendezvous and docking with another orbit
ing vehicle; and to maneuver the combined spacecraft in 
space, utilizing the propulsion system of the target vehicle 
for such maneuvers. 

*To experiment with astronauts leaving the Gemini 
spacecraft while in orbit and determining their ability 
to perform extravehicular activities such as mechanical 
or other type tasks. 

*To perfect methods of reentry and landing the space
craft at a pre-selected landing area. 

*To gain additional information concerning the effects 
of weightlessness, and physiological reactions of crew mem
bers during long duration missions, and other medical data 
required in preparation for the lunar missions of the 
Apollo Program. 

*To provide the astronauts with required zero-gravity 
and rendezvous and docking experience. 
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GEMINI 1 is shown split seconds after liftoff from Pad 19 at Cape 
Kennedy, Florida, April 8, 1964. 

A DRAWING OF THE Gemini spacecraft is shown broken down to indicate major sections of the spacecraft. From left to right are tfte adapter 
module equipment section, the adapter module retrograde section, and the reentry module which consists of the cabin section, the reentry 
control section, and the rendezvous and recovery section. 



G E M I N I S P A C E C R A F T 

The Gemini spacecraft is similar to the Mercury space
craft in shape but is, of necessity, considerably larger. 
The reentry module alone is I l-feet high and 7'/2-feet in 
diameter at the base as compared to the nine-feet high, 
six-feet in diameter Mercury spacecraft. 

The combined weight of the Gemini spacecraft and 
its adapter module, which is about 19-feet high, is ap
proximately 7,000 pounds as compared to Mercury's 
4,000 pounds. The cabin section has about 50 percent 
more volume than was available in Mercury. 

There are many other major changes incorporated in 
the Gemini spacecraft as compared to Mercury. Since 
Mercury was primarily a research and development vehicle, 
it was designed to provide completely automatic control 
from the ground although it had built-in capabilities for 
switchover to pilot control. Due to difficulties encountered 
in the various systems in Project Mercury flights, and 
the fact the astronauts capably handled such difficulties, 
the Gemini spacecraft is primarily designed to be con
trolled by the astronauts throughout the flight. 

Other major differences between the two spacecraft 
are the type and placement of sub-systems and compo
nents. In Project Mercury, most of the systems were in 
the pilot's cabin, with many components stacked in 
"layer-cake" fashion, and when troubles were encountered 
it was sometimes necessary to disturb a number of systems 
to get at the one causing trouble. By comparison, in 
Gemini, the systems are modularized by placing all pieces 
of each system in compact packages. Packages are so 
arranged that any system can be removed without tamper
ing with any other system, and spare packages are com
pletely checked and kept ready for rapid replacement if 
any troubles occur. These packages are located on the 
outer wall of the pilots' pressurized cabin, permitting 
easy access in the event replacement is necessary. Only 
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the visual instruments, controls, communications equip
ment and life support equipment and materials such as 
food, water, waste handling equipment, survival gear and 
breathing apparatus is located in the pilots' cabin section. 

Another major change between the spacecraft concept 
of America's first two-manned space program is the dif
ference in approach to pilot safety should an abort occur. 
Mercury had an escape tower, while in the Gemini Pro
gram ejection seats are used. The use of ejection seats 
is made possible in Gemini because the fuel used by the 
Gemini launch vehicle, a modified A i r Force Titan I I , 
burns on contact with the oxidizer rather than exploding 
as did the fuel used by the Atlas launch vehicle in the 
Mercury program. The ejection seat method provides an 
additional benefit in that it can be utilized during reentry 
at low altitudes in case trouble develops during that phase 
of the reentry. 

The complete Gemini spacecraft contains two major 
units; an adapter module, consisting of a retrograde sec
tion and an equipment section; and the reentry module, 
consisting of the rendezvous and recovery section, the 
reentry control section, and the cabin section. The heat 
shield is attached to the cabin section. A nose fairing, 
attached to the forward end of the rendezvous and re
covery section, is ejected during the launch phase of 
the mission. 

It is not practical to list all of the components and 
systems housed in these sections of the spacecraft for 
such would mount into the hundreds, but following are 
some of the major items in each: 

'Rendezvous and Recovery Section: radar equipment 
for use in rendezvous missions, and the drogue and main 
parachutes. 

•Reentry Control Section: fuel and oxidizer tanks, 
valves, tube assemblies, and thrust chamber assemblies 
for the reentry control system. 

*Cabin Section: an internal pressure vessel serving as 
the crew station and including those items mentioned 
previously. This pressurized compartment is ballasted to 
provide the correct water flotation position. The space 
between the pressurized crew station and the external 
skin of the cabin section houses instrumentation packages 
and electronic gear among other items. The cabin also 
incorporates two hatches symmetrically spaced on the 
top side. These hatches are hinged on the outside and 
each is manually operated by means of a handle and 
mechanical latching mechanism. Both of the hatches have 
visual observation windows consisting of an inner and 
outer glass assembly. 

*Retrograde Section: provides spaces for the installa
tion of the four retrograde rockets and six orbital attitude 
maneuvering thrust chamber assemblies. 

* Adapter Equipment Section: the part of the space
craft which is mated to the launch vehicle, and also 
houses the primary oxygen supply, batteries and/or fuel 
cells, coolant, electrical and electronic components. Ten 
orbital attitude maneuver thrust chamber assemblies are 
mounted on the large diameter end of this section. 



G E M I N I L A U N C H V E H I C L E 

( T I T A N I I ) 

The Gemini Launch Vehicle ( G L V ) is the A i r Force 
Titan I I , modified to fit the needs of the Gemini pro
gram. B y using this proven vehicle, N A S A has again, 
as in the Mercury program, utilized existing hardware to 
the maximum rather than developing a special launch 
vehicle for the program. 

In order to assure the reliability and safety require
ments for use of the Ti tan I I in the Gemini program, 
a number of modifications were developed and made. 

* A malfunction detection system ( M D S ) to sense 
problems in any of the vital launch systems, and trans
mit this information to the astronaut crew. 

* A redundant flight control system which can take 
over the job of the primary system if it should fail in 
flight. 

*Redundancy in the electrical system with necessary 
changes to provide power for such added launch vehicle 
equipment as the M D S . 

*Substitution of radio guidance for the inertial guid
ance to provide weight reduction. 

* A new truss in the second stage of the launch vehicle 
to hold much of the new flight control, M D S , and 
guidance equipment. 

*New Stage I I forward oxidizer skirt assembly to mate 
the rocket with the Gemini spacecraft instead of a 
warhead. 

*Redundancy in the hydraulic systems to assure pilot 
safety, such as installation of dual hydraulic actuators 
for engine gimbaling. 

* Instrumentation to provide additional data during pre-
flight checkout and flight. 

A G E N A D 

A modified Agena D vehicle wil l be used as the target 
vehicle for Gemini rendezvous and docking missions. 
This vehicle will be launched by a standardized space 
launch vehicle, and following burnout of the Atlas, its 
propulsion system wil l be turned on until it attains an alti
tude of approximately 181 statute miles. The Agena wil l 
then be placed into a circular orbit and its power shut down 
to be turned on again for maneuvering following comple
tion of docking with the spacecraft. 

F L I G H T P R O G R A M 

The Gemini flight program was started on Apr i l 8, 
1964, with the successful launching of G T - 1 (Gemini-
Titan I ) from Cape Kennedy, Florida, following a flaw
less five-hour countdown. 

The Gemini flight schedule, beginning with the start 
of calendar year 1965 calls for one flight each quarter, 
barring difficulties which may be a result of natural or 
technical causes or both. 
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A CUTAWAY GRAPHIC illustration of the Gemini launch configuration 
showing some major items of hardware. 



, F L I G H T C R E W S 

Flight crews for the manned Gemini mission are named 
well in advance of the scheduled flight times. Since N A S A 
originally planned the first manned Gemini flight for late 
1964, the crew was selected on Apri l 13. Astronauts 

Virgi l I . Grissom and John W. Young were named prime 
crew command pilot and pilot, respectively, with Astro
nauts Walter M . Schirra, Jr . , and Thomas P. Stafford as 
the back-up crew in the same positions. 

On July 27, 1964, the crew members for the second 
manned Gemini mission were named. They are Astro
nauts James A . McDivit t and Edward H . White I I , as 
the prime command pilot and pilot, respectively, and 
Frank Borman and James A . Lovell as the back-up crew. 

F rom the time these crews are named they practically 
"l ive" with the spacecraft assigned to their particular 
mission. They spend much time at the McDonnell A i r 
craft Corporation plant in St. Louis, Missouri, where the 
spacecraft is assembled and keep an almost continuous 
check on it as well as participate in the spacecraft testing 
during all phases of assembly. 

Additionally, they are at the Cape for the mating of 
the spacecraft and the launch vehicle and participate in 
many simulations and tests prior to and following that 
mating procedure. The crews spend literally hundreds 
of hours training for their mission. A major part of this 
time is spent in simulated mission runs in the Gemini 
Mission Simulator at Cape Kennedy, with each astronaut 
spending more than 100 hours in this type training. Other 
refresher training for the selected crews includes such 
areas as abort training, egress activities, star identification 
and familiarization with the constellation above the 
planned orbital path, parachute landings, centrifuge, re
straint system procedures and controls and displays. A l l 
this training is accomplished to assure that the crews are 
at a peak of efficiency at flight time. The many hours 
in simulated missions also provide them with the op
portunity of working with flight controllers, network per
sonnel, and other personnel who support them on the 
ground during the missions. 

Astronaut John Young shows mobility of Gemini suit at Lane Weils 
Bldg. Site #4 , Houston, Texas. 



T Y P I C A L M I S S I O N P R O F I L E S 

There are two typical mission profiles for Gemini 
manned flights. It might be more true to say there is 
one flight profile which pertains to all flights and an 
additional profile for the rendezvous missions. 

First, let us consider the non-rendezvous type missions 
which will start with three orbits and then graduate to 
longer flights later in the program with some flights being 
up to a 14-day duration. 

Gemini flights really consist of a number of phases — 
prelaunch, launch, orbit, retrograde, reentry, landing, and 
recovery. 

The prelaunch phase begins with the arrival of the 
launch vehicle and the spacecraft at Cape Kennedy. This 
is followed by the launch vehicle erection; continuing 
checks of both launch vehicle and spacecraft systems; physi
cal mating of the launch vehicle and spacecraft; simulations 
to give further assurance that everything is in working 
order; and finally, the countdown on .launch day. 

When the Gemini configuration lifts off the pad, the 
launch phase starts and continues through the point when 
the spacecraft is separated from the launch vehicle's 
second stage approximately six minutes after liftoff. Dur
ing this phase of the mission, many vital actions are 
required for a successful mission to take place. The roll 
program is completed (this is necessary to reach proper 
altitude for orbital insertion); the stage one engines are 
shut down about 2'/2-minutes following launch at an 
altitude of about 230,000 feet; the stage two engine is 
ignited and following this ignition, stages one and two 
are separated. When the orbital insertion point is ap
proached, the astronauts cut off the second stage engine 
and fire explosive charges which separate the spacecraft 
from the launch vehicle. 

When these actions are completed, the orbital phase 
of the flight begins, and the activities from that point on 
depend upon the specific flight plan, and the planned 
length of the mission. Typical actions during the orbital 
phase of flight include a continuous check of spacecraft 
systems, translational and out-of-plane orbit maneuvering, 
completion of experiments assigned to the mission, pos
sible egress of one of the astronauts while in space, taping 
comments at specified times, communications with net
work stations, updating information in the computer, and 
performing other required pilot functions. 

At a specific point in the orbital phase of flight, the 
astronauts will turn their spacecraft around so that the 
large end is forward in flight in the proper reentry at
titude. They will then jettison the equipment section of 
the adapter module, thereby exposing the four retrograde 
rockets. Meanwhile, ground tracking stations will transmit 
data indicating orbital position and track which the pilot 
will insert into the on-board computer. The computer will 
then determine when the planned landing point is within 
range of the spacecraft and indicate the time the astro
nauts should fire the retrorockets to reach that point. The 
retrorockets wil l sufficiently slow the spacecraft's orbital 
velocity to a point where it will gradually drop from its 

orbit. The retrograde section is jettisoned following retro-
fire, and the spacecraft starts the reentry phase. 

During reentry, the computer continues to assess the 
flight path; directs the crew to roll the spacecraft with 
attitude control jets to position it properly to take advan
tage of its lift capability and to fly right or left or to lengthen 
or .shorten the descent as necessary to fly to the planned 
landing point. The Gemini spacecraft can be "flown" in 
this manner to a point within a 10-mile circle in a 28,000 
square mile area. When the spacecraft reaches a point 
where a non-lifting trajectory wil l carry it to the landing 
area, the computer will direct the crew to establish a 
continuous roll to eliminate the lift effect on the space
craft path. Aerodynamic drag then ultimately slows the 
spacecraft to near sonic speed. 

A t approximately 60,000 feet, the astronauts will deploy 
a drogue chute which wil l further slow their descent and 
stabilize the spacecraft. At approximately 10,000 feet, a 
large ring-sail parachute will be deployed and the space
craft wil l make a water landing. 

The Department of Defense plays a major role in the 
recovery phase of the mission. Ships, aircraft, and per
sonnel are deployed to many parts of the world to insure 
as rapid a recovery as possible following either a planned 
or contingency landing. 

The bulk of the recovery forces are located across the 
Atlantic Ocean, along the planned orbital insertion path 
in the event of a high-altitude abort situation and in the 
primary planned landing areas such as in the case of a 
three-orbit mission, are located at the end of the first, 

Artist's drawing of the Two Man Gemini Spacecraft in earth orbit. 
As shown, the astronauts have the capability of leaving spacecraft 
to assist in rendezvous or repair minor problems outside the 
spacecraft. 
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second and third orbits. I n this case several destroyers 
are located in the area at the end of the first and second 
orbits and an aircraft carrier (the prime recovery vessel) 
and a destroyer in the area planned for landing at the 
end of a nominal three-orbit flight. 

During other missions, there wil l be prime landing 
areas in both the Atlantic and Pacific Oceans as well as 
preferred contingency landing areas. This wil l require 
additional Department of Defense support, particularly 
in the number of Navy ships required to support the 
particular mission. However, in all cases, the bulk of the 
recovery forces wil l still be located across the Atlantic 
Ocean. 

In addition, the Department of Defense has several 
ships and aircraft with special equipment which are used 
in tracking operations and these ships are capable, as 
well, of certain communication capabilities with the 
spacecraft. 

Following the spacecraft landing and the exact loca
tion determined by aircraft, pararescue men are dropped 
from aircraft or helicopters and install a flotation collar 
around the spacecraft to aid in keeping it afloat until a 
ship with special retrieval equipment arrives and com
pletes the recovery operation. 

The flight profile of the spacecraft is much the same 
for rendezvous missions with some differences — the 
orbital plane may be adjusted slightly by varying the 
azimuth in order to place the spacecraft into an orbital 
path which wil l most nearly compare to the path of the 
Agena D target vehicle launched at an earlier time. 

The Agena is boosted toward a nearly circular orbit 
at approximately 181 statute miles altitude. After tracking 
stations determine the target has reached the proper obit, 
its engines are shut down by ground command to con
serve fuel for additional maneuvers as desired at a 
later time. 

This is followed by the launch of the Gemini during 
a period in which the spacecraft will require a minimum 
time to effect the rendezvous. This time period is termed a 
"launch window" and if climatic or other conditions pre
clude the launch of the Gemini at this time, the Gemini 
launch is delayed until favorable "launch window" condi
tions prevail. The Gemini wil l be inserted into an elliptical 
orbit with a low point of about 101 statute miles and a 
high point of about 181 statute miles. This results in the 
Gemini requiring less time to complete an orbit and per
mits it to gradually "catch up" to the Agena. 

When the Gemini is within 250 miles of the Agena 
and near the high point of its orbit the astronauts wil l 
use their maneuvering capabilities to circularize their orbit. 
At that distance the radar equipment at the front end of 
the spacecraft will acquire the Agena and the onboard 
computer will begin to provide the astronauts with bear
ing, range, closing rate and other maneuvering information. 

This small computer, occupying only a cubic foot of 
space, is a key computer in the complex inertial guidance 

Picture shows the astronauts using thrust maneuvering rockets to 
close in on the target vehicle during the rendezvous mission. 

Pictures show the approach of the spacecraft just prior to docking 
with the target vehicle, and the two vehicles in the docked con
figuration. 



Picture shows the equipment section of the adapter module being 
jettisoned to expose the retrograde rockets prior to the start of the 
reentry phase of the mission. 

system. It is one of the major sub-systems which has 
been incorporated in the Gemini program, both to aid 
in the rendezvous and docking missions and for the re
entry phase of ail missions. 

When the spacecraft closes to within 20 miles of the 
Agena, the astronauts will be able to see a high intensity 
flushing light to help guide them in their rendezvous pro
cedure. Using 100 pound thrust-maneuvering rockets, the 
astronauts will visually and manually guide their space
craft into the final docking position and direct the index bar 
on the Gemini into a V-notch on the docking collar of 
the Agena. When this maneuver is successfully accom
plished, clamps inside the docking collar will firmly lock 
the two vehicles together and hardline electrical connec
tors aboard the two spacecraft will mate, thus providing 
the astronauts with full control of the combined Gemini-
Agcna spacecraft. 

Although this docking will occur with both vehicles 
rushing through space at about 17,500 miles per hour, 
their relative speeds will only be a mile or two different, 
thus simplifying the operation. In the event the first dock
ing attempt is unsuccessful, the pilots will use small pulse 
jets to position the spacecraft for another docking attempt. 

A valuable aid to the astronauts during this period will 
be a lighted display panel mounted on the Agena and 
visible to the pilots. This panel will provide them with 
information concerning the status of the Agena such as 
amount of fuel, pressure, electrical power, etc.. which is 
available for use during the "docked" maneuvers. 

When this phase of the mission has been completed, 
the astronauts will unlatch their spacecraft from the target 
by firing reverse thrust maneuvering rockets, and will 
prepare for retrograde, reentry and landing operations. 

Picture stiows ttie spacecraft during ttie reentry witti control jets 
being used to move the spacecraft to the right or left or to lengthen 
or shorten the descent as necessary to fly to the selected land
ing area. 

Picture shows the spacecraft after the water landing with pararescue 
personnel and the flotation collar around the spacecraft to aid in 
keeping it afloat until the retrieval ship arrives. 

P R E S S U R E S U I T 

A new pressure suit has been developed for the Gemini 
program in order to provide more freedom of movement. 
The cabin environmental control system provides a 100 
percent oxygen environment, control pressurization and 
humidity, and removes unpleasant odors. The oxygen 
supply, purification, and suit cooling are all on a single 
circuit. The suits arc connected in parallel to this circuit 
and fitted with individual regulators so that each astro
naut can select the oxygen flow rate he desires. 



Oxygen enters the suit just below the chest and is 
routed directly to the face area, the arm areas, the leg 
areas, then out an exhaust line to be purified for reuse. 

E L E C T R I C A L S Y S T E M 

The major components of the primary electrical power 
system consist of two fuel cells, five silver zinc batteries, 
utilization of ground power prior to liftoff, and necessary 
switches and controls for distribution of A - C and D - C 
power. On some flights batteries may be used as the pri
mary electrical power system. 

Gemini is the first space vehicle to utilize the fuel 
cell as a primary source of electrical power. From launch 
through orbital phases, until the equipment section is 
jettisoned these cells wil l be used as a primary power 
source. Through the chemical reaction of oxygen and 
hydrogen, each cell wil l also produce a pint of pure drink
ing water for the crew each kilowatt hour of operation. 
This is a valuable by-product since it drastically cuts 
down the total water supply onboard at launch time, 
and weight in Gemini as in all space programs is a prime 
consideration. 

C O N T R O L A N D T R A C K I N G 

Although the Gemini spacecraft wil l be controlled by 
the pilots throughout the flight, there are a number of 
decisions which are made by flight controllers which direct 
the actions of the flight crew. The flight controllers are 
stationed in the Mission Control Center and this team of 
specialists continually monitors the various systems of 
both the launch vehicle and the spacecraft throughout all 
phases of the flight. 

Prior to launch date, a mission readiness review is held 
and all aspects of the launch vehicle, spacecraft, crew, 
manned spaceflight communications network, and the 
weather are thoroughly reviewed as to their flight readi
ness. A t the conclusion of this review the Gemini Opera
tions Director makes a G o / N o G o decision based upon 
the reports submitted. 

The flight date and time is established by the Opera
tions Director and, barring serious problems which might 
develop in any of the aforementioned areas during the 
interim period, the schedule is followed. Although many 
hardware tests and simulated flights as well as flight-readi
ness tests of both the spacecraft and launch vehicle are 
held prior to the mission review, there is always the pos
sibility that, in such a complex operation, troubles might 
crop up during the final countdown which might neces
sitate "holding" the mission for minutes or even days, 
depending on the trouble area and the length of time 
required for corrective action. Such trouble areas might, 
for example, be in major launch vehicle or spacecraft 
systems, status of a downrange network station, or weather 
conditions. 

The flight director in Mission Control Center has com
plete responsibility for the mission from liftoff through 
recovery. Based upon information furnished him by his 

group of flight controllers concerning the various systems 
and the nominal parameters for such systems, he must 
decide whether to permit the mission to continue as 
planned in case of any serious systems deficiencies or to 
terminate the mission. It is anticipated that during Gemini 
the crew members may be able to make most necessary 
corrective actions. 

The manned spaceflight communications network plays 
a vital role in all missions, both in tracking the spacecraft 
and in relaying information from the spacecraft to Mis
sion Control Center and from Mission Control Center to 
the spacecraft. 

The network presently consists of tracking stations 
located at Cape Kennedy; Grand Bahama Island; Grand 
T u r k Island; Ascension Island; Bermuda; Grand Canary 
Island; Kano ; Nigeria, Tananarive, Malagasy; Indian 
Ocean Ship; Carnarvon, Australia; Canton Island; Kauai , 
Hawai i ; two Pacific Ocean ships; Point Arguello, Cal i 
fornia; Guaymas, Mexico, White Sands, New Mexico; 
and Corpus Christi, Texas. In addition to the three ships 
which have been specially modified for the tracking duties, 
the Department of Defense has also converted several 
aircraft to provide additional tracking capability. 

T w o M I S T R A M (missile tracking measurement) sta
tions, Eleuthera and Valkaria , may be used during the 
powered phase of flight to obtain additional trajectory 
data. 

The Mission Control Center uses both digital com
mand and tone command systems and can remote these 
commands through some of the network stations. 

High speed data is provided through the Ground Opera
tional Support Systems Network through a combination 
of submarine cable, land lines and radio. Unt i l control 
is shifted to the Mission Control Center ( M C C ) at Hous
ton, all this data is processed at Goddard Space Flight 
Center, Greenbelt, Maryland, then transmitted to the 
Cape. After control has been switched to the Houston 
M C C much of the information wil l be relayed through 
the Goddard facility in raw form and will be processed 
at Houston. This wi l l result in a money-saving since the 
existing communications network is established and will 
require only extending the lines from Goddard to Houston. 

Data received via the network and data originating 
at the Control Center for transmission to the spacecraft 
is processed and displayed in real-time, that is within 
several seconds of the time of transmission. Through this 
exceptional communications system both the flight con
trollers and the astronauts have vital information con
cerning the systems which is updated on a continuing basis. 

Following each flight, all of the data recorded is 
thoroughly reviewed and a comprehensive report prepared. 
The information gathered from these reports is used by 
the engineers in the development of plans for future space
flight missions. 

The information in this booklet is based on official records of the 
National Aeronautics and Space Administration. 


