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PROJECT GEMINI

FOEEWORD

The purpose of this manual is to present, clearly and concisely, the description

and operation of the Gemini spacecraft systems and major components. The pri-

mary usages of the manual are as a fAm41iarization-indoctrination aid, and as

a ready reference for detailed information on a specific system or component.

The manual is seetion_lizedby spacecraft systems or major assemblies. Each

section is as complete as is practical to m_nimize the necessity for cross

referencing.

The information contained in this manual (SEDR BOO, Vol. i) is applicable to

Long Range and Modified missions only, and is accurate as of 30 September 1965.

For information pertaining to Rendezvous Mission Spacecraft refer to SEDR 300,

Vol. II.

PREPARED BY MAINTENANCE ENGINEERING PROJECT G_INI

Reviewed by f_. _. _/q'-_
Maintenance Engineer

Reviewed by
Supervisor - Phintenance Engineering

Reviewed by <: - .._[
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INTRODUCTION

Initiated by the NASA and implemented by McDonnell Aircraft Corporation, Project

Gemini is the next logical step in the field of manned space exploration.

Closely allied to Project Mercury in concept, and utilizing the knowledge

gained from the Mercury flights, Project Gemini will orbit a two-man spacecraft

considerably more sophisticated than any employed so far.

The Gemini spacecraft is maneuverable within its orbit and will rendezvous with

and connect to a second orbiting vehicle. Depending upon the specific mission

objective, it can stay in orbit up to fourteen days. Finally, upon re-entry,

the re-entry portion of the spacecraft can be controlled in a relatively con-
f-

w;ntional landing.

The modified and long range configurations of the spacecraft, however, with

w_,ichthis manual is specifically concerned, perform a variety of missions.
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SECTION I SPACECRAFT MISSION

MISSION DESCRIPTION

F_mdamentally, the mission of Project Gemini is the insertion of a two-man

spacecraft into a semi-permanent orbit about the earth, the study of h_,mAn

capabilities during extended missions in space, and the subsequent safe return

of the vehicle and its occupants to the earth's surface. Early missions included

an unmanned orbital flight, an unmanned sub-orbital flight, a manned 3 orbit

flight and a manned 62 orbit flight. Subsequent missions include rendezvousing

and docking with an orbiting Agena spacecraft.

K[SSION OBJECTIVES

_ Specifically, the project will seek to:

1. Demonstrate the ability of the pilots and spacecraft to perform in space

in manual and/or automatic modes of operation.

2. Perform a simulated rendezvous for system qualification; assessment of the

general problems to be encountered; and rendezvous and dock with an orbiting

Agena.

3. Evaluate the adequacy of the spacecraft major systems, such as environ-

mental control system, the electrical power system, communications system,

etc.

4. Verify the functional relationships of the major systpm_ and their inte-

gration into the spacecraft.

5. Determine man's requirements, necessities, and performance capabilities

in a space environment for future extended missions.

6. Determine man's interface problems, and develop operational techniques

for the most efficient use of on-board capabilities.

i-3



7. Develop controlled re-entry techniques required for landing in a predicted

touchdown area.

8. Develop operational recovery tecbn4cluesof both spacecraft and pilots.

SPACECRAFt DESCRIPTION

_NERAL

The Gemini Spacecraft (Figure i-i) is a conical structure consisting basically

of a re-entry module and an adapter.

RE-ENTRY MODULE

The re-entry module consists of the heat shield, the crew and equipment section,

re-entry control section and the rendezvous and recovery section. The crew

and equipment section contains a pressurized area suitable for hi,man occupation,

and a number of non-pressurized compartments for housing equipment. External

access doors are provided for equipment compartments. The re-entry control

section contains the major re-entry control system components. The rendezvous

and recovery section contains the rendezvous radar equipment, the drogue and

pilot chute assembly and the parachute assembly. The rendezvous and recovery

section is Jettisoned after re-entry along with the drogue chute.

_D_TER

The adapter consists of the launch vehicle mating section, the equipment section

and the retrograde section. The launch vehicle mating section is bolted to

the launch vehicle. A portion of this section remains with the launch vehicle

at spacecraft-launch vehicle separation. The equipment section contains major

components of electrical power system, the maneuvering propulsion system, the

i-4
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equipment cooling system, and the primary oxygen supply for the environmental

control system. The retrograde section contains the retrograde rockets and

some components of the equipment cooling system.

IJ_UNCH VEHICLE DESCRIPTION

The vehicle used to launch the Gemini spacecraft is the Gemini - Titan II,

bakiltby the Martin Company, which is a Titan II modified structurally and

f_mction_11y to accept the Gemini adapter and to provide for the interchange

of electrical signals.

CI_W REQUIREMENTS

F. T_leGemini spacecraft utilizes a two-man crew seated side by side. The man

o:ithe left is referred to as the "Command Pilot" and functions as spacecraft

comm_nder. The man on the right is referred to as the "Pilot." Crew members

are selected from the NASA astronaut group.

SPACECRAFT RECOVERY

_e Gemini landing module will make a water landing in a pre-determlned area.

A task force of ships, planes, and personnel will be standing by for locating

and retrieving the spacecraft and crew. In the event an abort or other abnormal

occurrence results in the spacecraft landing in a remote location, elec-

t:tonicand visual recovery aids and survival kits are provided in the space-

craft to facilitate spacecraft retrieval and crew survival, respectively.
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SECTION II MAJOR STRUCTURAL ASSEMBLIES

GENERAL INFO_MATION

The Gemini Spacecraft is basicslly of a conical configuration (See Figure 2-1)

consisting of a re-entry module and an adapter as the two major assemblies.

Spacecraft construction is semimonocoque utilizing titanium for the primary

structure. It is designed to shield the cabin pressure vessel from excessive

temperature variations, noise and meteorite penetration (See Figure 2-2). During

spacecraft flight, the spacecraft adapter is aft with respect to flight path.

See Figures 2-3 and 2-4 for spacecraft orientation.

KE-ENTEY MODULE

/-

_he re-entry mod%Lle (Figure 2-5) is separated into three primary sections which

include the rendezvous and recovery section (R & R)_ re-entry control system

section (RCS) and the cabin section. Also incorporated in the re-entry module

is the heat shield which is attached to the cabin, and a nose fairing which

is attached to the forward end of the rendezvous and recovery section. The

nose fairing is ejected during launch.

RENDEZVOUS AND RECOVERY SECTION

The rendezvous and recovery section (R & R) (See Figure 2-5), the forward section

of the spacecraft, is semi-conical in shape and is attached to the re-entry

control system section with twenty-four bolts. Incorporated in this joint is a

pyrotechnic device which severs all bolts causing the rendezvous section to

separate from the re-entry control system section on signal for parachute deploy-

f merit. A drogue parachute will assist in the removal of this section. The R & R

2-3
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section utilizes rings, stringers and bulkheads of titanium for its primary

structure. The external surface is composed of beryllium shingles, except for

the nose fairing. The nose fairing is composed of fiberglass reinforced plastic

laminate.

RE-ENTRY CCSTTROL SYSTEM SECTION

The re-entry control system (RCS) section is located between, and mted to, the

rendezvous and recovery and cabin sections of the spacecraft (See Figure 2-5).

This section is cylindrical in shape and is constructed of an inner titanium

a11oy cylinder, eight stringers, two rings and eight beryllium shingles for its

outer skin. The RCS section is designed to house the fuel and oxidizer tanks,

valves, tube assemblies, and thrust chamber assemblies (TCA) for the re-entry

control system.

A parachute adapter assembly is installed on the forward face of the RCS section

for attachment of the m_in parachute.

CABIN

The cabin (Figure 2-5), similar in shape to a truncated cone, is mated to the

re-entry control system section and the adapter. The cabin has an internal

pressure vessel (Figure 2-6) shaped to provide an adequate crew station with a

proper water flotation attitude. The shape of the pressure vessel also allows

space between it and the outer conical shell for the installation of equipment.

The basic cabin structure consists of a fusion welded titanium frame assembly

to which the side panels, small and large pressure bulkheads and hatch sill are

seam welded. The side panels, small and large pressure bulkheads are of double

skin construction and reinforced by stiffeners spotwelded in place. Two hatches

2-8
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SECTION II MAJOR STRUCTURAL ASS_BLIE

GENERAL INFORMATION
N

The Gemini Spacecraft is basically of a conical configuration (See Figure 2-1)

consisting of a re-entry module and an adapter as the two major asspmhlies.

Spacecraft construction is semimonocoque utilizing titanium for the primary

structure. It is designed to shield the cabin pressure vessel from excessive

temperature variations, noise and meteorite penetration (See Figure 2-2). During

spacecraft flight, the spacecraft adapter is aft with respect to flight path.

See Figures 2-3 and 2-4 for spacecraft orientation.

EE-ENTRY MODULE

The re-entry module (Figure 2-5) is separated into three pr_m-ry sections which

include the rendezvous and recovery section (R & R), re-entry control system

section (RCS) and the cabin section. Also incorporated in the re-entry module

is the heat shield which is attached to the cabin, and a nose fairing which

is attached to the forward end of the rendezvous and recovery section. The

nose fairing is ejected during launch.

RENDEZVOUS AND I_COVERY SECTION

The rendezvous and recovery section (R & R) (See Figure 2-5), the forward section

of the spacecraft, is semi-conical in shape and is attached to the re-entry

control system section with twenty-four bolts. Incorporated in this Joint is a

pyrotechnic device which severs all bolts causing the rendezvous section to

separate from the re-entry control system section on signal for parachute deploy-

F merit. A drogue parachute will assist in the removal of this section. The R & R

2-3
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section utilizes rings# stringers and bulkheads of titanium for its primary

structure. The external surface is composed of beryllium shingles, except for

the nose fairing. The nose fairing is composed of fiberglass reinforced plastic

laminate.

BE--ENTRYCC_I_ROLSYSTEM SECTION

The re-entry control system (RCS) section is located between, and mted to, the

rendezvous and recovery and cabin sections of the spacecraft (See Figure 2-5).

This section is cylindrical in shape and is constructed of an inner titanium

a!1oy cylinder, eight stringers, two rings and eight beryllium shingles for its

outer skin. The RCS section is designed to house the fuel and oxidizer tanks,

valves, tube assemblies, and thrust cb-mber assemblies (TCA) for the re-entry

control system.

A parachute adapter assembly is installed on the forward face of the RCS section

for attachment of the main parachute.

CABIN

The cabin (Figure 2-5), similar in shape to a truncated cone, Is mated to the

re-entry control system section and the adapter. The cabin has an internal

pressure vessel (Figure 2-6) shaped to provide an adequate crew station with a

proper water flotation attitude. The shape of the pressure vessel also allows

space between it and the outer conical shell for the installation of equipment.

The basic cabin structure consists of a fusion welded titanium frame assembly

to which the side panels, small and large pressure bulkheads and hatch sill are

seam welded. The slde panels, small and large pressure bulkheads are of double

skin construction and reinforced by stiffeners spotwelded in place. Two hatches

2-8
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are hinged to the hatch sill for pilot ingress and egress. For heat protection,

the outer conical surface is covered with Rene' 41 shingles and an ablative heat

shield is attached to the large end of the cabin section.

A spring loaded hoist loop, located near the heat shield between the hatch

openings, is errected after landing to facilitate engagement of a hoisting hook

for spacecraft retrieval.

Equipment Bays

The equipment bays are located outside the cabin pressure vessel (Figure 2-7).

Two bays are located outboard of the side panels and one bay beneath the

pressure vessel floor. The bays are structurally designed for mounting of the

equipment.

Doors

To enclose the side equipment bays, two structural doors are provided on each

side of the cabin (Figure 2-7). These doors provide access to the components

installed in the equipment bays. The main landing gear bays, located below

the left and right equipment bays, are each enclosed by one door. The landing

gears are not installed but fittings are provided for the attachment of the

gears for future spacecraft. On the bottom of the cabin, between the landing

gear doors, two additional doors are installed. The forward door allows access

to the lower equipment compartment and the aft door provides access to the ECS

compartment which is a portion of the pressure vessel.

Hatches

Two large structural hatches (Figure 2-8) are incorporated for sealing the cabin

ingress or egress openings. The hatches are symmetrically spaced on the top
2-10
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INTERFACE ACCESS MAIN LANDING GEAR DOOR - LEFT FUEL CELL SERVICE ACCESS

GUILLOTINE ANVIL ACCESS CENTER EQUIPMENT BAY DOOR - FORWARD GUILLOTINE CARTRIDGE ACCESS

INTERFACE ACCESS G GEAR DOOR - RIGHT GUILLOTINE CARTRIDGE ACCESS

GUILLOTINE CARTRIDGE ACCESS FORWARD EQUIPMENT BAY DOOR - RIGHT OAMS FUEL PURGE ACCESS

INTERFACE ACCESS AFT. EQUIPMENT BAY DOOR - LEFT ENGINE TO SCUPPER INTERFACE ACCESS

PARAGLIDER ELECT, CONTROL BOX ACCESS E.C.S. BAY DOOR ELECTRONIC MODULE TEST ACCESS

GUILLOTINE CARTRIDGE AND LAUNCH
RE-ENTRY CONTROL SYSTEM ACCESS AFT. EQUIPMENT BAY DOOR - RIGHT VEHICLE ELEC . CONN, ACCESS

ACCESS PURGE FITTING ACCESS SEPARATION SENSING SWITCH ACCESS

RE-ENTRY CONTROL SYSTEM ACCESS VERTICAL MANEUVERING ENGINE ACCESS SHAPED CHARGE DETONATOR ACCESS

RE-ENTRY CONTROL SYSTEM ACCESS LATERAL MANEUVERING ENGINE ACCESS FUEL CELL PURGE ACCESS

Figure 2-7 Access Doors (Sheet 2 of 6) (S/C 3)
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/

LEGEND

NO. DESCRIPTION NO. DESCRtPTION NO. DESCRIPTION

I DROGUE CHUTE DOOR RE-ENTRY CONTROL SYSTEM ACCESS OAMS OXIDIZER PURGE ACCESS

DOCKING EAR CARTRIDGE ACCESS SHINGLE OAMS MODULE SERVICE ACCESS

PYRO ELECTRICAL DISCONNECT ACCESS FRESH AIR DOOR ECS SERVICE ACCESS

SHINGLE ZI60.20 EQUIPMENT ACCESS ECS PUMP MODULE SERVICE ACCESS

_GE
AND GUILLOTINE CARTRIDGE ACCESS Z160.20 EQUIPMENT ACCESS ECS PUMP MODULE SERVICE ACCESS

PILOT CHUTE DEPLOY SENSOR SWITCH ACCESS SHINGLE SEPERATION SENSING SWITCH ACCESS

SHINGLE Z160.20 EQUIPMENT ACCESS ELECTRICAL DISCONNECT ACCESS

RADAR ACCESS _ _FT ELECTRICAL DISCONNECT ACCESS

[11]1 SHINGLE _l_tJ AFT EQUIPMENT BAY DOOR-LEFT _F._. SHINGLE

ill INTERFACE ACCESS I_[jJ'_ SHINGLE Jr_J[_.,_ ZI60.20 EQUIPMENT ACCESS

I_,[0]_.k_• RECOVERY LIGHT AND HOIST LOOP
_IP_II INTERFACE ACCESS -- RIGGING AND CARTRIDGE ACCESS _P'_rI_J RECOVERY LIGHT DOOR

J_J INTERFACE ACCESS E_'o"_ SEPARATION SENSING SWITCH ACCESS mlr_..'-_ RECOVERY LIGHT DOOR RELEASEMECHANISM

Jr_]_-_ GUILLOTINE CARTRIDGE ACCESS _*'_ DAMS LINE GUILLOTINE ACCESS J'-IJ[0" HOIST LOOP DOOR

',J INTERFACE ACCESS _J F.L.S.C. TUBING CUTTER ACCESS J:IPJ SHApEDCHARGE DETONATOR ACCESS

COVER ASS'Y.-pARAGLIDER OR PARACHUTE
_'_ DISCONNEcTPYROTECHNICcARTRIDGESWITCHCARTRIDGEAccEssAND BRIDLE _J_*'_ FORWARD MANEUVERING ENGINE ACCESS J;_ CONTROL CABLES.

COVER ASS_Y.-PARAGLIDER OR PARACHUTE
RE-ENTRY CONTROL SYSTEM ACCESS FUEL CELL SERVICE ACCESS CONTROL CABLES.

/- _ RE-ENTRYCONTROL SYSTEM ACCESS DAMS OXIDIZER PURGE ACCESS

RE-ENTRY CONTROL SYSTEM ACCESS DAMS LINE GUILLOTINE ACCESS

Figure 2-7 Access Doors (Sheet 3 of 6) (S/C 41
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[]

LEGEND

NO. DESCRIPTION NO. DESCRIPTION NO. DESCRIPTION

AND GUILLOTINE CARTRIDGE ACCES_ RE-ENTRY CONTROL SYSTEM ACCESS RELAY PANEL ACCESS

SHINGLE SHINGLE SEPARATION SENSING SWITCH ACCESS

SHINGLE ZI60.20 EQUIPMENT ACCESS GUILLOTINE CARTRIDGE ACCESS

RADAR ACCESS SHINGLE B.I.A. RELAY PANEL ACCESS

AND GUILLOTINE CARTRIDGE ACCESS ZI60.20 EQUIPMENT ACCESS FORWARD MANEUVERING ENGINE ACCESS

DROGUE CHUTE DEPLOY SENSOR SWITCH ACCESS SHINGLE

jl_ INTERFACE ACCESS J_J_l Z160.20 EQUIPMENT ACCESS _1_ FUEL CELL SERVICE ACCESS

jl__ GUILLOTINE ANVIL ACCESS JC_PJ FORWARD EQUIPMENT BAY DOOR - LEFT JPI_J GUILLOTINE CARTRIDGE ACCESS

J_ • INTERFACE ACCESS _[_]_ MAIN LANDING GEAR DOOR - LEFT Ke4J[ll" GUILLOTINE CARTRIDGE ACCESS

Jl_ T_ GUILLOTINE ANVIL ACCESS J_m CENTER EQUIPMENT BAY DOOR - FORWARD "e_m OAMS FUEL PURGE ACCESS

|It-' El INTERFACE ACCESS J_l_ MAIN LANDING GEAR DOOR - RIGHT Ke4J_m ENGINE TO SCUPPER INTERFACE ACCESS

|J_" _-_ GUILLOTINE CARTRIDGE ACCESS J_ FORWARD EQUIPMENT BAY DOOR- RIGHT _e_-*J_ ELECTRONIC MODULE TESTACCESS

GUILLOTINE CARTRIDGE AND LAUNCH
[llJl_'• INTERFACE ACCESS Jc]lrJ AFT. EQUIPMENT BAY DOOR - LEFT mle_lPJ VEHICLE ELEC. CONN, ArCF_

JJ V-_ PARAGLIDERELECT, CONTROL BOX ACCESS E_t_.J_ E,C.S. BAYDOOR _r,_l_J_ SEPARATION SENSING SWITCH ACCESS

_1_ RE-ENTRY CONTROL SYSTEM ACCESS J_][_J AFT. EQUIPMENT BAY DOOR - RIGHT JF,m_ J SHAPED CHARGE DETONATOR ACCESS

REENTRY CONTROL SYSTEM ACCESS PURGE FITTING ACCESS FUEL CELL PURGE ACCESS

REENTRY CONTROL SYSTEM ACCESS REL

Figure 2-7 Access Doors (Sheet 4 of 6) (S/C4)
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DESCRIPTION DESCRIPTION DESCRIPTION

DROGUE CHUTE DOOR SHINGLE RECOVERY LIGHT DOOR

DOCKING BAR CARTRIDGE ACCESS z160,20 EQUIPMENT ACCESS LIGHT DOOR RELEASE MECHANISM

PYRO ELECTRICAL DISCONNECT ACCESS FORWARD EQUIPMENT RAY DOOR - LEFT HOIST LOOP DOOR

AFT EQUIPMENT BAY DOOR - LEFT SHAPED CHARGE DETONATOR ACCESS

SHINGLE COVER ASS'Y - PARACHUTE CONTROL CABLES

PILOT CHUTE DEPLOY SENSOR SWITCH ACCESS RECOVERY LIGHT AND HOIST LOOP ASS'Y. - PARACHUTE CONTROL CABLES
RIGGING ANDCARTRIDGE ACCESS

SEPARATION SENSING SWITCH ACCESS RADIOMETER

DAMS LINE GUILLOTINE ACCESS CRYO SPECTROMETER/INTERFEROMETER

F.L.S.C. TUBING CUTTER ACCESS NUCLEAR EMULSION

FORWARD MANEUVERING ENGINE ACCESS ) SPECTROMETER/INTERFEROMETERACCESS

FUEL CELL SERVICE ACCESS

DAMS OXIDIZER PURGE ACCESS

DAMS LINE GUILLOTINE ACCESS

DAMS OXIDIZER PURGE ACCESS

DISCONNECT CARTRIDGE ACCESS DAMS MODULE SERVICE ACCESS

ECS SERVICE ACCESS

RE-ENTRY CONTROL SYSTEM ACCESS ECS PUMP MODULE SERVICE ACCESS

RE-ENTRY CONTROL SYSTEM ACCESS ECS PUMP MODULE SERVICE ACCESS

RE-ENTRY CONTROL SYSTEM ACCESS SEPARATION SENSING SWITCH ACCESS

ELECTRICAL DISCONNECT ACCESS

ELECTRICAL DISCONNECT ACCESS

SHINGLE

Z 160.20 EQUIPMENT ACC ESS

Figure 2-7 Access Doors (Sheet 5 of 6) (S/C 7) P._-2-7
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DESCRIPTION DESCRIPTION DESCRIPTION

EMERGENCY DOCKING RELEASE CARTRIDGE 2:160.20 EQUIPMENT ACCESS R.I.A. RELAY PANEL ACCESS
AND GUILLOTINE CARTRIDGE ACCESS

SHINGLE SHINGLE FORWARD MANEUVERING ENGINE ACCESS

SHINGLE ZI60.20 EQUIPMENT ACCESS SHAPED CHARGE DETONATOR ACCESS

RADAR ACCESS SHINGLE FUEL CELL SERVICE ACCESS

EMERGENCY DOCKING RELEASECARTRIDGE
Z]60.20 EQUIPMENT ACCESS GUILLOTINE CARTRIDGE ACCESS

AND GUILLOTINE CARTRIDGE ACCESS

DROGUE CHUTE DEPLOY SENSOR SWITCH ACCESS FORWARD EQUIPMENT RAY DOOR - LEFT GUILLOTINE CARTRIDGE ACCESS

INTERFACE ACCESS MAIN LANDING GEAR DOOR - LEPT OAMS FUEL PURGE ACCESS

GUELLOTJNE ANVIL ACCESS ENGINE TO SCUPPER INTERFACE ACCESS

INT EREACE ACC ESS ELECTRONIC MOD ULE T ESTACCESS

GUILLOTINE ANVIL ACCESS GUILLOTINE CARTRIDGE AND LAUNCH
VEHICLE ELEC, CONN. ACCESS

INTERFAC EACCESS SEPARATION SENSING SWITCH ACCESS

GUILLOTINE CARTRIDGE ACCESS SHAPED CHARGE DETONATOR ACCESS

INTERFACE ACCESS FUEL CELL PURGE ACCESS

ELEC. DISCONNECT ACCESS SPECTROMETER/INTERFEROMETER

RE-ENTRY CONTROL SYSTEM ACCESS ELECTROSTATIC CHARGE SENSOR

RE-ENTRY CONTROL SYSTEM ACCESS PITCH SENOR SYSTEM

RE-ENTRY CONTROL SYSTEM ACCESS SEPARATION SENSING SWITCH ACC ESS SPECTROMETER/ INTERFEROMETER ACCESS

RE-ENTRY CONTROL SYSTEM ACCESS GUILLOTINE CARTRIDGE ACCESS

SHINGLE

Figure 2-7 Access Doors(Sheet 6 of 6) (S/C 7)
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EXTERNALHATCH SILLSIRUCTURE

HANDLERECEPTACLES __

_ _ _ LATCHASSEMBLY

'_ : < __--E22_22L"ATC" HATCHSTRU_TUR
HATCH LATCH SHOWN IN LATCHED POSITION

HATCH INTERIOR VIEW

_'_:._

HATCH HANDLE SHOWN IN STOWED POSITION HATCH HANDLE SHOWN IN UNSTOWED POSITION

" i

Figure 2-8 Spacecraft Ingress/Egress Hatches
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side of the cabin section. Each hatch is manually operated by means of a handle

and mechanical latching mechanism. Each is hinged on the outboard side. In

an emergency, the hatches are opened in a three sequence operation employing

pyrotechnic actuators. When initiated, the actuators simultaneously unlock and

open the mechanical latches, open the hatches and supply hot gases to ignite

the ejection seat rocket catapults. An external hatch linkage fitting is incor-

porated to allow a recovery hatch handle to be inserted for opening the hatches

from the outside. The recovery hatch handle is stowed on the main parachute

adapter assembly located on the forward face of the RCS section. A hatch cur-

tain (Figure 2_9) is stowed along the hinge of each hatch. After water landing,

when the hatches are open, the curtains are inst_11ed to help prevent water from

entering the cabin.

Windows

Each of the ingress/egress hatches incorporates a visual observation window (Figure

2-10). Each window consists of an inner and outer glass assembly. The outer

assembly is a single flat pane and the inner panel assembly consists of two flat

panes. The panes consist of vycor (96% silica). The panes in the right window

are optically ground for better resolution. Each surface of each pane, with the

exception of the outer surface of the outer pane, is coated to lessen reflection

and glare from cabin lights and to aidin impeding ultraviolet radiation into

the cabin compartment.

Heat Shield

The heat shield is a dish-shaped structure composed of silicone elastomer filled

phenolic impregnated fiberglass honeycomb. It is an ablative device, 90 inches

in diameter with a spherical radius of 144 inches. The shield is designed to
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INBOARD HOOK ATTACHMENT HOOK---_

OUTBOARD HOOK ATTACHMENT

s-

HATCH CURTAIN SHOWN IN EXTENDED POSITION _'_

(TYPICAL IN LEFTAND RIGHT SIDE) '_'_._ _ \\

(ROTATED 180 °) _""_._ _. \

STRAP SNAP
_'_ (TYPICAL 5 PLACES

\ _ EACH SIDE)

HATCH CURTAIN SHOWN IN STOWED POSITION

FM 2-2-9

Figure 2-9 Hatch Curtain
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OUTER GLASS

PANE_

GLARE SHIELD
GASKET fGASKET

FP,AM_ (_ _ FRAME

_ O_ING

_.,A : _ _ DEIAIL A-A

HATCH OUTER
ML (REF)

OUTER WINDOW ASSY

__,_I/_/GLASSPANE ,/Y _/_/_ _HATCH INNER ML (REF)

OUTER WINDOW ASSEMBLY __ // /_ GLAssINNERWINDOWASSYPANES

z13_.___ OBSERVATION WINDOW ASSEMBLY

NUT-

MIDDLE GLASS I

STAT-O-SEAL
WASHER

3LASS PANE

b_ _G

FRAME

INNER WINDOW ASSEMBLY
STAT-O-SEAL

BOLT

EM 2-2-10

Figure 2-10 Observation Window
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protect the re-entry module from extreme thermal conditions during re-entry into

the atmosphere. The device is attached to the large diameter end of the cabin

structure by 1/4 inch bolts.

__an_les

_le external surface of the cabin is made up of beaded shingles of Rene' 41.

_le R & R and RCS section surfaces are made up of unbeaded shingles of beryl Iium.

be shingles protect the re-entry module structure from excessive heat and pro-

_Lde additional rigidity for the cabin. The shingles are black on the outer

s_face to control thermal radiation. The inner surface of the beryllium shingles

are coated with gold to provide a ic_ emissivity surface.

ADAPTER

In the spacecraft configuration, the adapter functions to mate the spacecraft

to the launch vehicle, to provide provisions for mounting equipment, and to

serve as a radiator for the spacecraft coolant system. The adapter (See Figure

2-2) is a truncated cone-shape, semimonocoque structure consisting of circum-

ferential a1,-,_hum rings, extruded magnesium alloy stringers, and magnesium

skin. The extruded stringers are designed in a bulb-tee shape to provide

a flow path for the liquid coolant which transfers heat to the adapter skin

for radiation to space. The outer surface of the skin is coated with white

ceramic type paint and the inner surface is covered with al_num foil. The

forward end of the adapter is coupled to the aft end of the re-entry module

by utilizing three titanium tension straps (See Figure 2-11).
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SHAPED CHARGE

ASSEMBLY (REF)

(TITANIUM)

FAIRING

SPACER _ (REF)
N_ .

f (REF)

A i_ "._,NING STRAP "x_"._..! ! ".

CItTANI UM).., _ "''-_.. ""_. ". __j

WASHER / ....-_"
_/RE-ENTRY MODULE

(REF)

(REF)

STRAP ASSEMBLY

"_..-- (VIEW ROTATED FOR CLARITY)

ADAPTER. _
IREE)

SHAPED CHARGE "-/
ASSEMBLy (REF) !'"',

"" '_REF)

RE-ENTRY MODULE j

STRAP ASSEMBLY (_E)

(TYP 2 PLACES)

A DA PT: ::F:_ IREF)_/'_J i _ '
i

SECTION A-A

EM 2-2-11

Figure 2-11 Re-Entry Module-Adapter Retaining Straps
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RETROGRADE SECTION

The retrograde section, the smaller end of the adapter, provides for installation

of four retrograde rockets and six OAMS thrust chamber assemblies. To provide

for the installation of the retrograde rockets, the retrograde section _mploys

an al_num "I" beam support assembly. The "I" beAm.qare assembled in the form

of a cruciform with one retrograde rocket mounted in each qnadrant.

ADI_2ER EQUIPMENT SECTION

The adapter equipment section is the larger diameter end of the adapter. The

section provides hard points for the attachment of structural modules for the

OAMS tanks, E.C.S. primary oxygen supply, fuel cell (batteries on S/C 3 and 4),

.... c_)lant, electrical and electronic components. A honeycomb blast shield is pro-

vided above the modules to shield the equipment section and booster dome from

excessive heat during retro-rocket firing under abort conditions. Ten OAMS

thrust chamber assemblies are mounted on the large diameter end of the equil_nent

section. A gold deposited fiberglass temperature control cover protects the

equipment from solar radiation thru the open end of the adapter after separa-

tion from the launch vehicle.

Spacecraft-Launch Vehicle Matin S

The spacecraft is mated to the Titan II launch vehicle with a machined al1_,_uum

alloy ring (See Figure 2-12). This ring, 120 inches in diameter, mates with the

launch vehicle mating ring. Twenty bolts secure the rings together. To pro-

vide for alignment, the launch vehicle incorporates one steel 3/26 inch diameter

- alignment pin located at "TY" and four index marks. To separate the spacecraft

from the launch vehicle, a pyrotechnic charge is fired, severing the adapter
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I
!

OXIDIZER TANK
(REF)

QUAD3

QUAD4 QUAD2

VEHICLE

(REF)

I

I
SPACECRAFT TO

LAUNCH VEHICLE

_,T:t_.M_NTBO_T

EQUIPMENT $E

QUAD4 QUAD3

RX LX

SPACECRAFT......... _ ...... MATING LINE

L_ --9 Z13.44
VEHICLE

RING ATTACH
BOLT

BY

SECTI, iN A-A
(TYPICAL 20 pLACES)

FM 2-2-12

Figure 2-12 Spacecraft/Launch Vehicle Mating Ring

2-24



SEDR300

PROJECT GEMINI

section approximately 1 1/2 inches above the launch vehicle/spacecraft mating

point.

f
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OBSERVATION WINDOW_ PANEL

ANDLE

IIII
IF1

BREAKERPANEL

BREAKER PANEL

PILOT _ PILOT =S
PANEL PANEL

w

)-MED
RECORDER

ATTITU
CONTROL
HANDLE
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)NTROL

SECOND PILOT'S PILOT,S
EJ ECTI( EJECTION SEAT

WASTE

POWER SUPPLY

CONTROL

SECONDARY 0 2 SECONDARY 0 2

(REF)

Figure 3-1 Cabin Equipment (Typical)
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SECTION III CABIN INTERIOR ARRANG_4ENT

GENERAL

The equipment within the cabin is arranged to permit the Command Pilot, seated

to the left, and the Pilot, seated to the right, to operate the controls and

observe displays and instruments in 9111 pressure suits in the restrained or

im_estrained position. The cabin air outflow is regulated during launch to

establish and maintain a 5.5 psi differential pressure between the cabin and

outside air. The cabin is maintained at a nominal 5.1 psia throughout the

flight by a cabin pressure regulator. The cabin equipment (Figure 3-1) basi-

calLly consists of crew seats, instrument and control panels, controls, lighting,

food, water, waste collection, and miscellaneous equipment.

CI{_ SEATING

The crew members are seated in the typical pilot and co-pilot fashion, faced

toward the small end of the re-entry module. The seats are canted ]2° out-

board and 8° forward to assure separation and to provide required elevation

in the event an off the pad ejection is necessitated.

Cre_ seating provisions include seats, restraint mechanisms, ejection devices,

seat man separator, survival gear, and egress kit assembly.

SEAT DESCRIPTION

The crew seats (Figure 3-2) are all metal built-up assemblies consisting of a

torque box framed seat bucket, channeled backs and arm rests. The seat has

lateral and vertical stiffeners, designed for a single moment of thrust. The
i
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RAFT CONTAINER

_RAND
BALLUTERISER STORAGE

PARACHUTE

RISER\--_ o o o o

IRVlVAL KIT

ILING ASSEMBLY

BACKBOARD _ R BOARD

DROGUE

RESTRAINT

BLOCK

CONTROL

STRAP

KIT
OXYGEN HOSE AND
COMMUNICATION LINE

DITCH-
CONTROL

NOTE

COMMAND PILOT EJECTION SEAT ILLUSTRATED.
HARNESS RELEASEACTUATOR IS LOCATED ON
OUTBOARD SIDE OF SEAT.

STIRR

Figure 3-2 Gemini Ejection Seat Assembly
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i

seat is supported at a single point at the top of the seat back. At this

point, the seat bolts to the rocket/catapult. Each seat is supported against

fore, aft, and side movement by slide blocks mounted on the seats and retained

in tee type rail assemblies attached to the large pressure l_,1_head. The seats

incorporate a padded contoured headrest to support the pilots helmet. Each

seat also incorporates a restraint system, harness release system and a seat-

man separator.

SEAT EJECTION SYSTEM

_e seat ejection system (Figure 3-3) provides the pilot with a me-n- of escap-

ing from the vicinity of the spacecraft in the event of an abort or in an emer-

gency condition during launch or re-entry. Crew member seats are ejected by

means of rocket catapults. Hot gas from each of the hatch actuators is routed

to the appropriate seat catapult where dual firing pins strike d;I-Ipercussion

primers, thereby igniting the seat rocket catapult main charge and ejecting the

seats from the spacecraft. Hot gas from the rocket catapult m-_n charge ignites

the sustainer rocket and the rocket provides addition-! separation from the space-

(-raft. In the event ejection becomes necessary, after deployment of main landing

system parachute and while descending in the two point suspension, it is _n-

datory that the main landing system parachute be jettisoned before ejecting from

the spacecraft.

'Fneejection sequence is initiated by manu-11y l_111ingeither "D" ring located

.onfront of the seat buckets. During the launch phase of flight, each pilot

erects and holds on to the "D" ring. This action aids in stabilizing the pilots'
/

arms _nd at the same time places them in a position for instant response. The
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300 FEET

=- JNOTE
THIS PLOT ILLUSTRATES THE
TRAJECTORY OF A PILOT
WHEN EJECTED OFF THE PAD.

100 FEET

0 FEET

0 FEET 100 FEET 200 FEET 300 FEET 400 FEET 500 FEET 600 FEET 700 FEET

EJECTIONSEATTRAJECTORYPLOT

W_ARN]NG

EITHERPILOT CAN EJECT EOTH SEATS. ASSURE EACH PILOT _:_:_
IS PROPERLY POSITIONED BEFORE INITIATION, _i

EJECTION i LINES
CONTROL ::_::_

P

I gACTUATORiili!m_NU_LERNOMEC"_NSMF_E_-
AT APPROXIMATELY 24'000 FT/SEC

NOTE
B BOTH PILOTS WILL HOLD THE EJECTION CONTROL LOOP FIRMLY. MDF CROSSOVER NEMORK INITIATES SECOND SEAT INITIATOR.

IMPULSE TRAVELS TO HAFCH ACTUATORS IN 4 SEPARATE LINES.

EVENT TIME

i "°'° TIMETOLE_NCETHE CONTROL LOOPWILL BE HELD FIRMLY TO KEEP ARMS WITHIN t010

EO_ESSA_UM,TS._iii!iliIW_RE_CHASSEM_Ly,ON_T_S-HATCH IS UNLATCHED. ".'¢VARIAELE-DEPENDS

BINITIATE EJECFION ED, ON HATCH LOAD

_0v0o__co_ _ _:_o_o::_;_1:.i!i! rzs0 -.05

Figure 3-3 Njeetion Seat Sequence Of Operation (Sheet 1 of 4)
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i!ii_i!!i RACKBO_O

 L.STIC !i!ii:iiiiiI
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:.ii!::i:'i_ SEPARATE FROM SEAT.

_I.LOTOBGGUEMOBT_BALWTES_STEMANO.COVPR_B_ACON.",T,ATED
BY LANYARDS CONNECTED TO SEAT STRUCTURE.

TIME TOLERANCE

AT;_°OUTBOARDO_:"X"AX_SANDR°_0'EDWARDOF"Z"AX_S. !::;:_ii

Figure 3-3 Ejection Seat Sequence Of Operation (Sheet 2 of 4)
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Noze]i_ii!iii

i_]_i_ DROGUE MORTAR BAROSTAT IS ACTIVATED DURING SEAT/MAN
(4 PLACES) _:_.._: SEPARATION TO DEPLOY THE PARACHUTE AT 5700 FEETOR BELOW.

BALLUTE _4! m DROGUE MORTAR FIRES.

__!iii)i: EVENTTIME INDIWDUA'ACTIONI_:_:_:_iii_i_! _ TIME TOLERANCE• _1460

NOTE

EVENT TIMES ARE FOR EJECTION BELOW 5700 FEET ONLY.

_iiii_i!i 1

NOTE
A_OVEBEOUENCE,LLUBTRAT,ONIBTYR,CALOPEJECPIO.iliiii!i!_
BETWEEN 7500 AND 40,000 FEET ONLY. iii!i!i!i

[] BA_LUTEOEP_OYBAFTERA_BECONOOE_Y i!i_i_i
NOTE

I. BALLUTE BAROSTAT HAS BEEN ACTIVATED TO JETTISON THERALLUTEAT75O0EEET. i!iili
2. TIME CHART APPLICABLE TO EJECTION ABOVE ::!i::i!i_::

ONLY ii!ii
_ENTT,MEJ_._0_ TIME'NO'V'OUALACT7_.00TOLERANCEii!'ii!_,_,_,_::

iii?:i::i::ii_ii::iii:::ii:i!iiil::i::ii::iii::::i::;;i::!iiiliiiiii]_iiii; :;::i ;i i;i i;i iliiii i !iii !iiiii:.iiiii::i::ii:iiiii:iiiiiii

LINES :i:i_i

iiiiiiiii

MORTA, i:'i
_i,i!mBAC"O_RDANOEORESS_'TSEPARATEOPROMP'LO'.(TIME FROM DROUGE MORTOR FIRING)

:]:!: _ INDIVIDUAL ACTIONJ
ill TIME TOLERANCE

÷ 1.25 _
5.0 - 1.00

_igure a-a Njection Seat Sequence Of Operation (Sheet g of 4)
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iilii
NOTE

NOTE

i_:_ PILOT DISCONNECTS OXYGEN INLET AND OUTLET HOSES. OXYGEN
:_:_ CONNECTION IN PRESSURESUIT IS SEALED CLOSED WHEN OXYGEN

_ HOSE IS REMOVED.

Figure 3-3 Ejection Seat Sequence Of Operation (Sheet 4 of 4)
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"D" rings are normally stowed under a sliding door on the front of egress kit

and are locked into place via a pip pin on the front of the structure. This

pln is removed during launch and replaced for spaceflight. The pip pin is removed

for re-entry.

RESTRAINT SYST_

Each pilot is restrained in his ejection seat by a restraint system (Figure 3-4)

consisting of arm restraint loops, leg restraint straps, foot stirrups, elbow

restraint, lap belt, shoulder harness and inertia reel assembly. The restraint

system provides adequate support and restraint during conditions of maximum

acceleration and deceleration.

INERTIA R_.

The inertia reel (Figure 3-4) is a two position locking device, located on the

rear of the backboard. Two straps connect the inertia reel and the pilot's

harness to restrain the pilot's forward movement. The inertia reel control

handle is located on the front of the left arm rest and has two positions,

"manual lock" and "automatic lock." Orbital flight is accomplished with the

inertia reel in the "automatic lock" position. Manual lock position is used

during launch and re-entry. The manual lock position prevents the pilot's

shoulders from moving forward.

To release his shoulders, when the inertia reel is in the manual lock position,

the pilot must position the control handle to the automatic position. The "auto-

matic lock" a_!ows the astronaut to move forward slopplybut will lock with a

shock movement of 3 "G's." Nhen the automatic lock has engaged, the lock will
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i i mLAPBELTASSEMBLY
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_! PERSONALHARNESS .: _f." \)_
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\
\
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l

L.-" /

f

SHOULDER RESTRAINT DLEG RESTRAINT AND SURVIVAL KIT LANYARD

Figure 3-4 Restraint System
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ratchet and permit movement back into the seat, but will not permit forward

movement. The release of the automatic lock is accomplished by cycling the

control handle to manual and back to automatic lock.

Maximum extension of the shoulder strap from the inertia reel is 18 inches.

ARM RESTRAINT

The arm restraint (Figure 3-4) is a welded, 1/2 inch diameter tube assembly

made up in the form of a loop. A loop is installed on each arm rest to retain

the pilot's arms within the ejection envelope. When the arm restraint loop is

not required, it may be rotated back and down.

W.LI_OWRESTRAINT

An elbow restraint is provided for the command pilot only. It is used to stabi-

lize his forearm during manual re-entry.

LEG RESTRAINT STRAP

The leg restraint (Figure 3-4) consists of two straps of dacron webbing. One

end of each strap is secured to the egress kit by round metal eyelets. The left

strap of each leg restraint has a metal end assembly that permits the right strap

to fold back on itself. Velcro tape on the right strap is used to secure the

strap in position when the strap is drawn tight over the pilot's legs. During

seat/msn separation, the restraint strap eyelets are automatically released

from the egress kit.

EJECTION SEAT FOOT STIRRUP

The ejection seat foot stirrups (Figure 3-2) consist of two welded frames attached

to the front of the ejection seat. Each stirrup has a short protruding platform
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with small vertical edges rising along the outboard side. The stirrup is so

constructed that the pilot's shoe heel willlockin place and prevent forward

movement of the foot while the small vertical edges willprevent side movement.

During seat ejection, the pilot's feet must be in place.

I._I _' _T_

_',,.e lap belt (Figure 3-4) is an arrangement of dacron and nylon straps, designed

to restrain the pilot in the seat structure. Load carrying straps from the lap

belt are fastened to the backboard and egress kit. The lap belt has a manual

quick disconnect and a pyrotechnic release fitting near the center of the pilot's

lap. The manual quick disconnect can be released with one finger. Lap belt

s tension is adjusted by sliding excess strap through the pyrotechnic release.

Dtu:ing ejection, the lap belt ends attached to the seat structure are released

ju_;tprior to seat/man separation. During separation, the lap belt r_m-ins with

the pilot. Five seconds after the backboard drogue mortar fires, the pyrotechnic

lap belt release activates and allows the lap belt, backboard and egress kit to

falhl free.

A second manual release for the lap belt is also available to the pilot. It is

located forward on the right armrest and is referred to as the ditch handle.

Releasing the lap belt from the seat structure with the ditching handle allows the

pilot to egress from the landing module with the backboard and egress kit.

EGRESS KIT

The egress kit assembly contains the bail out oxygen for an ejected pilot. The
f

egress kit rests in the ejection seat bucket and forms a mounting surface for the

egress kit cushion. The egress kit contains an oxygen supply, for breathing and
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suit pressurization; a composite disconnect, which when separated closes the port

and prevents escape of egress oxygen; a relief valve, to prevent pressure build

up in the pressure suit; a regulator, to reduce high pressure to a controlled

flow of low pressure oxygen; a pressure gage, for visually checking egress oxygen

pressure; and connecting lines. Three lanyards are attached between the egress

kit and the spacecraft. These lanyards pull release pins to allow the composite

disconnect to separate, allow the oxygen to flow through the pressure relator

and allow the relief valve to control the pilot's suit pressure. When the drogue

mortar deploys the pilot parachute, a 5 second pyrotechnic time delay is initiated

and at burn out the egress kit with the backboard is separated from the pilot.

EGRESS KIT CUSHION

The egress kit cushion (Figure 3-2) has a universal type of contour and is

attached to the top of the egress kit. The cushion is positioned forward of the

pelvic block and up to the access door to the ejection control "D" ring.

BACKBOARD ASSEMBLY

The backboard assembly (Figure 3-2) is machined alundnum, designed and stressed

to retain the inertia reel, ballute, ballute release and deploy mechanism, drogue

mortar, personnel parachute and survival kit. A cushion, contoured to the indi-

vidual pilot's body requirements, is positioned on the forward surface of the

backboard. The cushion is provided to supply support and comfort to the pilot's

back. The inertia reel straps and lap belt secures the pilot to the backboard.

The backboard accompanies the pilot through seat ejection to parachute deployment.

Five seconds after parachute deployment, the backboard with the egress kit is

separated from the pilot.
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PELVIC BLOCK

The pelvic block (Figure 3-2), contoured to the lower torso of each pilot, is

positioned between the backboard assembly and the egress kit. The block supports

the pilot's lower vertebra and pelvic structure. It remains with the seat

structure upon seat man separation.

BALLISE SYST_I

The ballute system (Figure 3-2) consists of a barostat controlled pyrotechnic

initiator, combined with a pyrotechnic gas generator, cutters and a packaged

ballute. The ballute, located on the back and lower left side of the pilot's

backboard, is an altmlinized nylon fabric enclosed cone. It is inflated by ram

f air passing through four inlets located s_etricalSj around the upper periphery.

The ballute is connected to the backboard through an 8" riser, a 5 ft. dual

bridle, and by a 1.00 inch wide dacron webbing passing through a pyrotechnic

actuated cutter. The ballute provides the pilot with a stabilized, feet into

the wind, attitude for all ejections over 7500 feet. The system is _,ISy auto-

matic and is actuated at seat man separation. At altitudes below 7,500 feet,

the barostat prevents deployment of the ballute.

PEI_SO_, PARACHUTE

The personnel parachute (Figure 3-2) is a standard 28 ft. dia. nylon parachute.

The parachute is located on the right rear of the pilot's backboard. It is

d_?loyed by the drogue mortar slug and pilot chute. The parachute risers are

attached to the pilot's personal harness.
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PARACHUTE DROGUE MORTAR

The parachute drogue mortar (Figure 3-2) is a pyrotechnic device designed to

eject a IO oz. drogue slug with sufficient energy to deploy the pilot chute of

the personnel parachute. The drogue mortar is a barostat operated firing mechanism,

but can be fired ma_1,11y. It will fire and deploy the parachute at or below

5700 feet plus a 2.3 seconds time delay from seat/man separation. An MDF chain

is initiated by the drogue mortar to separate the backboard and egress kit

from the pilot.

HARNESS ASSEMBLY

The harness assembly (Figure 3-4) provides a light, strong, and comfortable

arrangement to attach the personnel parachute to the pilot. The harness is

constructed from nylon webbing formed into a double figure "8". The two figure

"8's are Joined by two cross straps, the waist strap, and the chest strap. Only

the chest strap is adjustable. A quick disconnect is placed forward and below

each shoulder for connection of the parachute risers and inertia reel straps.

Below the left quick disconnect, a sm_1_ ring is incorporated to attach the

survival equipment lanyard.

SURVIVAL rrT

The survival kit (Figure 3-2) is a packaged group of specially designed equipment

for the use of a downed pilot. Articles in this kit are intended to aid in

preser_Ing life under varying climatic conditions. Deployment of the survival

kit is automatic if the pilot ejects but is available to the pilot if he lands

with the re-entry vehicle.
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Deployment of the survival kit, during the ejection cycle, takes place as the

backboard and egress kit falls away from the parachuting pilot. As the backboard

falls, the survival equipment lanyard, connected to the pilot's harness, p1,11aa

pin on the life raft container. When the pin is removed, the "daisy chain" loops

are disengaged and the llfe raft and rucksack are extracted from the container.

The survival equipment lanyard repeats the extraction process in removing the

machete and water bottle from the second container. The machete and water bottle

are stowed in a survival equipment container on the left front side of the back-

board.

During seat/man separation, a lanyard between the seat structure and the rucksack

activates the radlo/beacon. As the pilot descends on his parachute, the survival

equipment is suspended below and the radio beacon transmits on emergency fre-

quency. Direction finding equipment on aircraft and aboard ship can plot the

pilot' s position.

Survival equipment is divided into two major stowage containers. The llfe raft

container mounted on the left rear of the backboard has the foIsowlng item_:

Life raft container

1 Life Raft

1 Sea Anchor

1 4 x 4 Foam Rubber Pad

1 CO2 Cylinder

1 Sea Dye Marker

1 Sun Bonnet
f
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Rucksack

1 Survival light

1 Strobe light
1 Flash light

4 Fish hooks

Fish line

2 Sewing Needles

Thread

1 Compass

1 Fire Starter

4 Fire Fuel

1 Whistle

i Signal Mirror

14 Water Purification tablets

1 De-salter kit (less can)

8 De-salter tablets

1 Water Bag

1 Repair kit

1 Medication kit

6 Tablet Packets

i Small Injector (1 CC)

i Large Injector (2 CC)

1 3 x 3 Compress

1 12 x 12 Al_mluum Foil

i TubeZinkOxide

i pr Sun glasses
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The forward survival kit, mounted on the forward surface of the backboard to the

left of the pilot's shoulder, contains the following:

1 _ater container with 3 lb of water

1 Machete with sheath

ITROTECHNIC DEVICES

S_ere are 18 pyrotechnic devices incorporated in the cabin all of which pertain

to seat ejection, restraint release and parachute deployment. The pyrotechnic

devices are: 2 hatch actuators, 2 seat rocket catapults, 2 ballute deployment and

release mechanisms, 2 backboard and egress kit jettisons, 2 drogue mortars, 2

}mrness release actuators, 2 seat/man separator actuators, 2 hatch actuator

initiators and 2 hatch MDF harnesses. The pyrotechnic devices, except the drogue

mortar, are safetied by stowing the ejection control handle and installing a

safety pin through the mechanically actuated initiator and a pip pin through

the egress kit. The safety pins will prevent seat ejection if control handle

is inadvertently pulled.

DEBRIS GUARDS

Zero gravity in space poses problems with items not attached to the cabin interior.

Under normal gravity conditions, objects tend to remain fixed when placed on the

floor or any other flat surface. During zero gravity, the movement of the cabin

oxygen can displace heavy objects. Because of movement of objects during zero grav-

ity, pilots must exercise a great deal of care to enclose or secure each item or

piece of material during flight. As an aid in keeping debris away from areas

not accessible to the pilots, debris guards have been installed. Areas requiring
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protection against entry of debris are around the ejection seats and under the

instrument panel. The instrument panel debris guards are shaped nonmagnetic

wire mesh and held in place by metal fasteners. The debris guards around the

ejection seats are taylored from neoprene coated nylon fabric and secured to

the spacecraft and ejection seats by velcro tape. Fencing off the areas

m_kes it easier for the pilots to capture any floating object when policing the

cabin interior.

INSTRUMENT PANELS

Instrument panels, switch and circuit breaker panels and pedestal (Figure 3-5)

are arranged to place controls and indicators within reach and convenient view

of each crew member while in a _11 pressure suit. A swizzle stick, stowed

by the overhead circuit breaker panel, enables a pilot to position switches and

rotate selectors on the opposite side of the cabin. With this arrangement, one

pilot can control the complete spacecraft and temporarily free the second pilot

of A11 duties.

CABIN INTERIOR LIGHTING

Basic lighting provisions consists of three incandescent flood lamps. One lamp

is located at each side of the crew compartment and one in the center for crew

station interior and instrument panels, i_11 range intensity control is available

through a rheostat on each lamp. A three position selector switch on each of the

hatch-mounted panel floodlights allows selection of WHITE-OFF-RED. The center

floodlight WHITE-OFF-RED, control switch is in the forward row of the overhead

panel. The rheostat is located on the lamp fixture. The units contain individ,_A1

bulbs for red and white light, with permanent filters and lenses to prevent
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light leakage. Fingertip lights are provided on the gloves of the NASA furnished

pressure suits. Mechanics1_y dimmed white utility lights are stowed in quick

release mounts on each cabin wall immediately aft of the switch/circuit breaker

panels. These lights are powered from the spacecraft utility electrical outlets

through a spiral retracting cord which is stowed when not in use.

ELECTRICAL OUTLETS

The two receptacles, powered by the spacecraft electrical system, are installed

on brackets immediately aft of the left and right switch/circuit breaker panels.

These receptacles are controlled by adjacent on-off switches and are used for

powering the utility light or other electrical equipment.

STATIC SYSTEM

The static presst_re system is employed to operate the rate of descent indicator,

altimeter, and to supply pressure to the static pressure transducer for instru-

mentation. The static system is also utilized to provide a differential pressure

for the cabin pressure transducer. The static ports (Figure 3-6), used for

atmospheric pressure pick-up, are located in the small end of the spacecraft

conical section. The static port (Figure 3-6), used for differential pressure

plck-up, is located on the forward surface of the small pressure b_!khead.

FOODrWATER AND EQUIPMENT STOWAGE

Containers to left, right and aft of pilots (Figure 3-7) are provided for equip-

ment and food storage. Although minor changes in storage containers are dictated

by mission requirements, the main containers are as follows: Center line stowmge

box, used for delicate instruments; right aft stowage box, used to stow easily
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Figure 3-6 Static System FIZZ-3-7
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RIGHT BIO-_AED RECORDER AFT STOWAGE CONTAINER

! AREA

-LEFT SIDEWALL STOWAGE CONTAINER EXTENSION

CONTAINER

INTING BRACKET STOWAGE

TOWAGE AREA

IONTAINER

#
I

PILOT EJECTION SEAT
R_AOVED FOR CLARITY

IN_:LIGHT MEDICAL

LB=T SIDE DRY STOWAGE BAGS ::::::::::::::::::::::::::::::::::::::::

OPTICAL _1VIEW LOOKING INTO COMMAND PILOlrSSIDE RIGHT PEDE!

PCM RECORDER STOWAGE AREA"

Figure 3-7 Spacecraft Interior Stowage Areas-S/C 7 (Sheet 1 of 2)
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--LEFT AFT STOWAGE CONTAINER
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VOICE TAPE RECORDER AND MOUNTING BRACKET-

RIGHT FAIRING

UTILITY
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SEAT REMOVE
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t

PLOTTING BOARD STOWAGE AREA

Figure 3-7 Spacecraft Interior Stowage Areas-S/C 7 (Sheet 2 of 2)
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packaged equipment; left aft stowage box, used to stow food packages; right and

left sidewall stowage boxes, used to stow small pieces of equipment; left and

right fabric covered sidewA11 stowage boxes, used to stow lightweight head sets

and sidewall stowage box extensions. The sidewall stowage box extensions are not

required for mission equipment at this time. Equi_ent stowed in the above boxes

may change with each mission.

Larger pieces of equipment, emergency equipment or equipment used on every flight

have special stowage brackets or fabric pouches positioned throughout the interior

of the spacecraft. Examples of specific stowage brackets are as follows:

adapter mirror assembly, stowed on centerline stowage box door; inflight medical

kit, stowed aft of abort control handle; and the optical sight, stowed under

co-_nd pilot's instrument panel. Without counting the food packages, stowage

facilities are furnished for more than 125 pieces of equipment.

During flight, the right aft stowage box is cleared and the equipment is stowed

with velcro tape on the spacecraft sidewalls, and on the inside surfaces of the

egress hatch. As debris accumulates during flight, it is placed in the right

aft stowage box. Prior to descent, the equipment is re-stowed. On_ a gemeral

rule can be applied to stowage at this time. Exposed film is placed in insulated

containers, previously occupied by cameras and lens, in the center line stowage

box. The left aft stowage box is filled and the remainder of the loose equip-

ment is divided among the sidewall stowage boxes on a planned basis. The right

aft stowage box, with the flight debris, is seldom used to stow equipment for

re-entry.
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A water storage container, with a 16-pound capacity, is located forward of the

aft pressure bulkhead, between the seats. As the water is used from the main

storage container, it is replenished by the water stowed in the adapter section.

Drinking is accomplished by means of a tube and manual valve system. Control of

the manually operated water system is by means of a 3-knob panel located between

the pilots at approximately shoulder level. Food and water will be sufficient

for the mission and a postlandlng period of 48 hours.

WASTE DISPOSAL

_ces will be collected in a glove-like plastic bag. Provisions are incor-

porated in the food storage containers for the placement of used and unused feces

collector bags. Urine will be collected by means of a horn-shaped receptacle

with a self-adjusting opening and directed into an intermediate bellows type

container. Urine is disposed of by directing the liquid overboard.

ST(_AGE PROVISIONS

Personal stowage facilities are provided for retaining removed portions of the

pressure suit and other equipment. These provisions consist of Velcro striped

areas on the floor, on the side wall and on the inside surface of the hatch.

Items to be stowed in these areas incorporate mating Velcro tape patches.

In addition, several fabric pouches are positioned throughout the cabin interior

for stowage of items without Velcro tape patches. These pouches must be kept

closed to prevent objects from floating into the cabin. Cabin pouches are kept

closed with flaps or elastic bands.
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SECTION IV SEQUE_I'IAL SYSTEM

SYSTEM DESCRIPT][ON

The sequence (or sequential) system of Gemini Spacecrafts [3, 4, and 7 comprises

those controls, indicators_ relays, sensors and timing devices which provide

semiautomatic control of the spacecraft and/or launch vehicle during the criti-

cal control times_ but which are not parts of other systems. (See Figure 4-1.)

The critical control times are: the time from booster engine ignition thru

insertion into orbit; the time to prepare to go to retrograde thru post-landing;

and the time to abort.

The Gemini crew do not fly the spacecraft during boost and insertion. The space-

f

craft is controlled by radio guidance or by the inertial guidance system, on-

board computer and digital command system. The crew however do monitor certain

cabin indicators to keep informed of the operation of the launch vehicle, to

anticipate a crisis if one should develop, and to know if and when mission

abort is mandatory. The crew assume more control of the spacecraft after second

stage engine cutoff (SSECO). Spacecraft separation is accomplished and the final

thrust required for the desired orbit is applied by the Command Pilot.

During orbit= the sequence system is in standby. The electronic timer, however,

which is part of the time reference system, is counting down the time to go to

retrograde.

At 5 minutes before retrograde time on S/C 3 and 4, or 256 seconds before retro-

grade on S/C 7_ a sequence system relay is actuated, and several sequential
/
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system indicators ill_m_hate amber. These indicators provide the crew with cues

for necessary actions before going to retrograde. Again at 30 seconds before

retrofire time, the crew is cued to separate the adapter section. The sequential

system, if properly armed, will initiate retrofire automatically, and the crew

redundantly initiates it manually as a safety precaution. During descent,

altitude indicators remind the crew to deploy their chutes and extend antennas.

After splash down, the sequence system is shut down.

The abort system is part of the sequential system. The abort system comprises

the abort indicators, controls, relays, and pyrotechnics. The abort modes

are seat ejection, modified retro abort, retro abort, and normal re-entry

immediately after insertion. The mode of aborting selected is related to the

spacecraft altitude when the command to abort is given.

SYSTEM OPERATION

The Sequence System is divided into twelve parts in order to simplify the ex-

planation. These parts are prelauneh, lift-off, boost and staging, telemetry

and guidance, abort, separation and insertion, orbit, prepare to go to retro-

grade, retrograde, re-entry, landing, and post-landing. Figure 4-2 shows these

sequential parts, and the detailed functions which each part includes. This

simplified block diagram is explained in the following paragraphs.

Prelaunch, lift-off, boost and staging, and separation and insertion are ex-

plained first. Orbit, telemetry, and guidance are discussed elsewhere in this

manual, and therefore they are not explained in this Section. Prepare to go to

retrograde, retrograde, re-entry, landing and post-landing are discussed next.
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Figure 4-2 Sequential System Simplified Block Diagram FM2-4-2
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Abort is discussed last. Many of the sequential operations of abort mode II

are normal parts of the retrograde sequence. Abort mode III is a normal re-entry

maneuver.

PREI_UNCH

The Co--rid Pilot and the Pilot enter the Gemini cabin and take their assigned

crew stations. The hatches are closed and locked. The crew checks that both

"D" rings are unstowed. The Co_nd Pilot makes sure that the ABORT CONTROL

handle is in the NORMAL position; the MANEUVER CONTROLLF.Ris stowed; the alti-

meter is set; and the Incremental Velocity Indicator is zeroed. He verifies

that the Sequence Panel telelights, the two ABORT lights, and the ATT RATE

light, the GUIDANCE light, both ENGINE I lights, and the ENGINE II light are

extinguished. He places the top three rows of circuit breakers on the Left

Switch/Circuit Breaker Panel to the closed (up) position. He places the

BOOST-INSERT switch and the RETRO ROCKET SQUIB switches in the bottom row to

ARM, and the RETRO and LANDING switches to SAFE. He selects switches for

gyro run-up and platform alignment, and performs computer checkout.

The Sequence Panel telelights are tested with the SEQ. LIGHTS TEST switch. The

Pilot places the MAIN BATTERTR$ switches and the SQUIB BATTERIES switches to

ON. Both pilots select and check their intercom and UHF co_nunications.

The remaining controls and indicators are also monitored or positioned as re-

quired. The Co_mnd Pilot reports all systems ready for launch.

LIFT OFF

When the prelaunch countdown reaches lift off time (T) minus 4 seconds, the first

stage engine ignition signal is given from the blockhouse. Both first stage
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