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MAAMAJON NAME ANDFuwcmouQXI•NI POSITION
Left and Three Axes
Right Astr• Attitude Display OPanels Sphere having 360 of rotation about pitch, roll, and

e
‘/

„\ y I yaw axes. The sphere is driven about each of theA three axes by a separate servo which receives c0mm8.I1d
•

pA(”§;i1liA . inputs from the synchros located on the pitch, yaw and
A A A

A
A A outer roll gimbal of the inertial platform. The S/CA A

attitudes are monitored by a fixed reference super-
imposed on the sphere. Flight director needles operatc
as selected by the flight director switch panel.

Range Scale
Selection
LO RANGE - Selects 5o, 5O, 5O sensitivity for full-scale

deflection of the FDI needles.
HI RANGE — Selects l0° in pitch and yaw and 150 in roll for

·

full-scale deflection from center of the FDI
needles.

Left and ATT IND
Right C/B

__-——_-
(Attitude Indicator Switch)Panels

WITH FDI - (a) Enables attitude indicator ball to operate,
referenced to the platform.

(b) Enables flight director indicator needles
displaying rates and/or attitudes.

W/O FDI - (a) Enables attitude indicator ball.
(Without FDI) (b) Disables flight director indicator needles

display.

OFF. - (a) Disables attitude indicatorball.(b)
Disables attitude indicator needles display.
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CIRCUIT BREAKER TELEMETRYaus Powßa REQUIRED REMARKS

IGS PWR Fuse (VM) T[M (DgT) (a) Red back lighting thru LIGHTS - ATT
um 0/B.

·

Platform Gimbal (b) When IND RETRO ATT is depressed,

Auglesz the IMU roll and yaw signals to
l_ Pitch (O _ 3609 the FDI's are phase reversed and
2. Roll (O - 5600) there is a 160 pitch down bias
3. Yaw (9 — 360°) on the pitch FDI.

+ oAccuracy of ball = - O.5 of platform.

Range selection is located at lower
left side of attitude display.

I See section 2.8.5 for operation of
right Astro FDI°s during experiment D—lQ

(a) IGS PWR Fuse (VM) Red back lighting thru LIGHTS — ATT IND
C/B. Supplies 26V/4OO CPS AC power to

(b) ACME INV (VM) the attitude ball and FDI control
— or IGS PVR Fuses electronics thru the PLATFORM mode

(VM) switch and the AC POWER Switch in IGS.

(a) ms PVR Fuss (VM)
I

No power to the FDI control electronics.

S/C lO Rev Orig =
1
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L1OélAI%ON NAME ANDI Fos1T1oN FUNCTION
Left a.nd Fliht Direct_cg_
Right Astr Switch PanelP&¤@lS MODE Switch -

.. (RDM)~'“*»’e;Ä1

·

g gp 7
‘— RATE - Enables display of S/C rates by the flight director

(
needles displacement in pitch, roll, and yaw. Rates
come directly from the PRI or SEC ACME rate gyros at
all times and display pure S/C rates. Disables the

Reference Switch.

MIX - Enables ACME Rate Gyro signals to be algebraically
summed with a selected reference of attitude error
signals from the radar, the platform, or computer-

ATT - Enables display of S/C attitude errors by the flight
director needles from the source selected by the

·

Flight Director Reference Switch.

Roll attitude errors will come from the platform
except with a computer reference. Attitude errors
on all three needles can be selected to come from
the platform.

Flight Director
Reference Switch
(FDR)
RDR Selects target azimuth and elevation angles for

Ü display on FDI needles.

PLAT - Displays the difference between platform reference and
S/C attitude by taking the outputs from the platformgimbals. ___ ____

COMP - Selects computer derived error signals for display by 1
•

the FDI needles during ascent, catch-up, rendezvous or
reentry.
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CIRCUIT BREAKER TELEMETRYBUS Powan REQUIRED REMARKS
·HI Range - 1OO/sec full scale deflection

for pitch and yaw FDI
150/sec full scale deflection
for roll

LO Range - 50/sec full scale deflection
for all FDI‘s

iss mm Fuse (VM)
AcME mv (VM)

Each.deg/sec: l unit; Each deg = l unit
Readout is an equal summation of units.
During reentry the roll channel (needle)
is automatically placed in MIX to
display reentry roll commands.

See FDI display notes for details.•
Range selection switch allows selection
of two different sensitivities.

HI Range - 1OO full scale deflection for
pitch and yaw FDI.
150 full scale deflection forrgll FDI.

LO Range - 5 full scale deflection all
FDI's.

IGS PWR FUSE Needles are centered when radar lock-on
V( M) is lost. Roll is always referenced to

platform.

IGS PWR Fuse (VM) I Used in conjunction with the MODE
Switch.•

IGS PWR Fuss (VM) Used in conjunction with the MODE
Switch. See notes on each computer
mode for details of FDI signals.

S/C 10 Rev Orig Navigation System GEMINI OPERATIONS HANDBOOK
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PANEL• ATION NAME AND _Wawy P¤Sm¤N ‘°“”°“°“
Pedestal PLATFORM ControlPanPLATFORM M deSw t h

QQ9 l E

·

‘‘‘‘Qwßx
OFF — (a) No power to IMU(b) ATT and ACC Amber Lights OFF,
CAGE - Powers for warm-up and to bring gyros up to speed.

Platform will align with the spacecraft coordinates
with §mall Fnd Forward and gimbals will align with
reference positions.

SEF - Alignment mode with the platform slaved to horizon
sensors in pitch and roll. Correct alignment with
the S/C maneuvered _Small Fnd Forward. Yaw fine
alignment by precession of yaw to the orbital plane
(gyro compassing).

7'EMIIEII OPERATIONS PéANDBOOK Flight Crew Support Division§ä‘;P;;’ädbbY•' ' C · 1I
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CIRCUIT BREAKER TELEMETRY REMARKS

IGS PWR Fuse (VM) TM (gz Platform ATT and ACC lights are
1. Platform On/Off powered thru the IGS power supply (VM),

1. Warm-up and cage to S/C coordinates.
2. Ball arriving in reference position

iudicatas caging is complete,
3. Caging rate equals 0.83 degrees per

second.
I4. Can mcage by selecting SEF, BEROR

RATE, FREE or OFF.
5. The platform can be powered up in

·

any mode except off.

Power required
Warmup — 13.5 amps.
Run - ll.3 amps.

This fine alignment mode can be
selected from previous CAGE position.
A scanner ignore signal will place the
platform into an effective orbit rate
mode of operation.

I

·
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Lg('§§%lJON NAME AND

·

PPPPPFFFFFORB
RATE - The platform is torqued (in pitch) at a preset

orbital rate for constant platform attitudes with
respect to the local vertical. Roll and yaw gimbals
are free but referenced SEF for FDI outputs.

BEF — Alignment mode with the platform slaved to horizon
sensors in pitch and roll. Correct alignment with
the S/C maneuvered Blunt Bnd Borward. Yaw fine
alignment by precession of yaw to the orbital plane
(gyro compassing).

CAGE - Power for warm—up and to bring gyros up to speed.
Platform will align with S/C coordinates with Blunt
Bnd Borward orientation.

FREE - The platform is inertially free.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division Preparéd by IZ!/ié, - . _ _ _ Checked b 44-Hz‘
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CIRCUIT BREAKER TELEMETRYBus POWER REQUIRED REMARKS

In Orb Rate, the pitch rate is always
in the pitch down direction (reference
t¤ sm) .

This fine alignment mode can be
selected from the following
CAGE position. A scanner ignore sig-

nal will place the platform into an

effective orbit rate mode of operation.

Warm-up and cage to S/C coordinates.
See platform notes for CAGE
characteristics. Attitude light
on when caging starts. Ball arriv-
ing in reference position indicates
caging is complete. Electrical caging
rate equals .830/sec. (see notes)
Can uncage by selecting BEF, SEF,
Orbit Rate, or Free. The platform can
be warmed up in any mode except OFF.
See notes on FDI outputs.

I The platform is automatically switched
to FREE at retrofire.
The platform is gyro stabilized and
thus inertially fixed except for gyro
drift.
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PANEL_LOCATION NAME AND FUNCTION‘°°Sm°“

ATT - Illumination of Amber Light indicates:(Attitude)
(Amber Light)

(a) Gyro signal reduced or missing from the platform.
(b) Excessive gimbal error signal for longer than

4 seconds from the platform.
(C) A missing electrical signal needed to run theA platform (e) +22V DC

(b) — 3V DC
(e) +l2V DC

(Ö) RESET Button is in the depressed position,

ACC - Illumination of Amber Light indicates:
(Accelerometer)
(Amber Light)

(8) AV signal missing for greater than l/6.25 sec
from the platform accelerometers.

(b) Missing +l2V DC current to operate the accelero-
meters in the platform.

(C) RESET Button is in the depressed position,

RESET Button — (a) Button in the depressed position will illuminate
the ACC and ATT lights.

(b) Release after depression turns accelerometer and/
or attitude malfunction lights off and reset
circuitry.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division ääepärädbby .4"é3:;¤•
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REMARKS
(VM) IGS power fuse

(c) The +l2V DC from the DC-DC con-
verters will not be received
during fast heat (warm·up) and
the Att Light will be off. The
ATT MALF light will always come
on 33 sec after warm-up and may be
reset at this time.

IGS power fuse (VM)

(b) The +12V DC from the DC-DC con-
verters will not be received
during fast heat (warm·up) and
the ACC light will be off. The

ACC MALF light may come on 33 sec
after warm up. If so, it may then
be reset.

Reset button does not correct mal-
function and if malfunction still
exists, the light will not go off

I when button is released.
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POSITION
FFFFFPedestalSCANNER Switch

and Light
PRI - ga; Selects primary horizon sensor electronics.

b Enables use of HOR SCAN attitude control mode.
(c) Enables fine alignment of the platform in SEFcrBEF

OFF - (a) Scanners are not energized.
(b) Disables use of HOR SCAN attitude control mode.
(c) Disables fine alignment of the platform in

SEF or BEF.

SEC — (a) Selects secondary horizon sensor electronics.
(b) Enables use of HOR SCAN attitude control mode.
p(c) Enables fine alignment of the platform in

SEF or BEF.

SCANNER Ignore Illumination of the Amber light indicates that theAFFFF LFEFF - horizon sensor has lost track of the horizon.scmusn

·

pm
o•=®*

sec

Fog: additional information see Control Systems (2.4.1)

Pedestal RATE GYROS
Switches Three switches - Pitch, roll, yaw.
PRI - lnergizes Primary rate gyros.

OFF - Disables Rate Gyros.
SEC - ¤@I‘@;iZ@S Secondary rate gyros-

·

Repeated in Control Systems (2.4.1)
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CIRCUIT BREAKER TELEMETRYBus Powma REQUTRED REMARKS
. l, SCANNER requires 2 minute warm-up.

2. Automatic Scanner Heater when SCAN
HTR Circuit Breaker is closed.

ACME INV (V ) 3. A scanner ignore signal will place
IGS PWR Fueä (V ) 1 Roll [jeoo) the platform into an effectiveM 2 Pitch (+200) orbit rate mode of operation.

° l M. A loss of scanner error signals
3· Primary O¤·Off· will place the platform into a4_ Secondary On_Of pseudo-cage mode of operation.
5. Search Mode

Req 0.63 A (IGS P/Sr
AcME TMV (VM)
ms PVR Fuge (VM) I

SCAN HTR (VM) TgM
gDgT)Searchmode (On-Off! l. An ignore signal will°normall be 1y

received whenever the S/C attitude
is i 200 or greater from the OO

pitch or roll position.
2. A scanner ignore signal can possiblbe received when ähe S/C ismgneu-vered

-lM to -20 from the O
pitch and/or roll position.

3. Ihe sun in the scanner track will
cause the scanner to lose track.

AcME INT/' (VM) TM gg)
IGS PWR Fuse (VM) Pitch rate i20O/sec Rate gyroe require 30 Sec spin—up.

i G Rate gyro signal outputs are hardYaw rate io lined to the Ttnrs, ACME: and T/M.
Roll rate -30 /sec
PRI — ON - OFF [
SEC - ON - OFF
Pitch, Roll, Yaw
rate gyro scalefactor

P
Power Req'd (3 gyro=
1.33 amps 2ACME INW_ 0.93 amps _IGS P.S.

S/C IO Rev 0Tig Navigation System GEMINI OPERATIONS HANDBOOK
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PANELLOCATION NAME AND FUNCTION

·

ECTION I POSITIONPAGE u

Pedestal RADAR LOCK—ON Indicates that radar has acquired the target and is
LIGHT tracking.

Pedestal RADAR Switch Places the Radar System in the search mode.
ON

STBY Radar system is "ON" except that high voltage is
removed from transmitter tube plate.

OFF Power is removed from radar.

I

GEMINI OPERATIONS HANDB{)OK Flight Crew Support DivisionääiäiäädbbyI°
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CIRCUIT BREAKER TELEMETRY
BUS POWER REQUIRED REMARKS

RADAR Pwa (VM)
"FALSE TARGET" lock—on can occur
due to side lobe pick—up of the three
receiver antenna patterns when target
acquisition occurs at AZ or EL angles
greater than 37.40.

RADAR PWR (VM)

IGS Power fuse or A minimum of l minute warm-up in STBY
ACME INV (VM) is required. The minimum allowable

transmitter tube temp is +2OOF before
Switching to ON. The warm-up rate in
STBY is approximately l2°F/hr.

D

Radar PWR (VM) q Radar Range indicates less than zero .
IGS power fuse or in STBY.
Acmn 11VV (VM)

IAC POWER switch must be in either IGS or
ACME position to supply 26 VAC to radar.
If AC POWER switch is in ACME position

ythen ACME INV C/B must be closed.

Padar must be turned off while docked
' o preclude overheating.

S/C IO [Rev Orig Navigation System GEMINI OPERATIONS HANDBOOK
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PANELLOCATION NAME AND FUNCTIONSECTION I POSITIONPAGE l
Left astro RANGE RANGE a) Enables Radar to display range on the semi-
panel RATE METER logarithmic scale from 0 to 500,000 ft. I

1
V

_„;;”<(T\?"|__,. b) Enables Radar display of Range Rate from —l00 to
"'7?7·?·"'.lZ‘„° +500 ft/sec with an expanded range rate scale

‘°'
M capable of displaying range rate of i 5 ft/sec.

GEMINI OPERATIONS HANDBOOK Flight Crew Support DivisionEäepilädbby1*
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CTRCUIT BREAKER TELEMTRY

·

BUS POWER REQUIRED REMARKS

l. If analog range fails, the radar
may still angle track and provide
digital range.

·

2. If range rate fails, the radar may
still angle track and provide
digital range and analog range.

3. During the terminal phase of
rendezvous, the range rate needle
should precede the range needle
toward zero in order that the
closing rate is not excessive.
When the indicating edges of the
needle coincide as the needles
move toward zero,an excessive
closing rate is indicated.

Ä. The indicating needle for the range
rate vernier is usually off scale
and out of sight until the S/C is
within close range of the target.

·

5. Radar Range displays a small trans-
ient and then reads less than zero
when the radar is switched from off
to standby.

6. Radar Range rate will display a
large negative transient and then
return to zero when the radar is
switched from OFF to STBY.

T. Radar Range will read off scale
positively in the on mode until the
lock—on light comes on.

8. When the radar is switched from STBY
to ON, Range Rate will display a
negative transient and then return
to zero until the lock-on light

I comes on.

S/C 1O Rev Orig Navigation System GEMINI OPERATIONS HANDBOOK
Date 5/20/66' Radar Section 2,5,1.1 Pg 4
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NAME ANDFUNCTIONE%§égNI POSITION
Right ENGINE Switch
Switch C/B ARM - Enables control of PPS and SPS by ground commands and
Panel S/C commands (both RTC and SPC).

STOP — Prevents start commands from ground stations (both
RTC and SPC) and from S/C from getting through tw

·

PPS and SPS.

ight Switch INDEX Switch
/B Panel EXTEND - wers dual ignitors and extends Index ür

OFF — emoves power from Index Bar extend circuit(OFF — I
ight Switch EMERG REL Switch wers dual ignitors on each of the three latches for
C/B Panel ON• mergency disengagement of spacecraft from Agena

arget docking adapter.
The BUS ARM switch must be in the DOCK position.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division Prepäredby··
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CIRCUIT BREAKER TELEMETRY
BUS POWER REQUIRED REMARKS

AGENA CNTL l. This circuit becomes operative
C/B (VOC) after completion of the connection

of the hardline between the S/C
and the GAT.

2. The ENGINE Switch prevents inadver-
tent start of the PTS and SES during
Gemini S/C flight crew control of

" Ä I I‘ {O 6*0 ll SI 5 Ol

AGENA SQUIB C/B l & 2 Index Bar is jettesoned by the JETT
(VÜQ l & 2) RETRO Switch if the nose fairing has

been jettisoned.

AGENA SQUIB NO. l
& NO. 2 C/B (VDQ l & 2) l. Guarded push button switch.

2. In the event of a malfunction in
the normal latch release sequence,
the S/C latch receptacles are
separated from the R&R Section
by pyrotechnic devices in the S/C
and remain with the latches. In

I this case,additional docking opera-
tions cannot be undertaken.

5/C lQ Rev Orig Navigation System GEMINI OPERATIONS HANDBOOK
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LOOKTTON NAME AND FUNCTIONI POSITION e
Right Sw EXT LTS Switch
C/B Panel DOCK — Turns docking floodlight ON

OFF — Removes power from docking and EVA light
EVA - Turns EVA light

ONRightSw ENCDR Switch
C/B Panel ON - Turns encoder ON

OFF Turns encoder OFF

Q? The encoder provides the real-time command controlAm;
over the Agena target vehicle.

{} Encoder controls consist of two concentric switches„\€/
(Inner Switch and Outer Switch, each numbered O-?
around the periphery) a transmit switch and message

ENCODER .accept light.
A

OUTER SW. · The first digit of the command message is set up on
the Outer Switch., For example, to send command message
251, the 2 on the Outer Switch would be set opposite
the index mark.

INNER SW. · The second digit of the command message is set up on
the Inner Switch. For command message 251, the 5 on
the Inner Switch would be set opposite the index mark.

X-MIT SW. — The third digit of the command message (always O or 1)
is sent with the Transmit Switch. For command message
251, the Transmit Switch would be held in the l
position and this allows transmission of command and
display of the accept pulse.

MSG ACPT LIGHT - Illumination of the message Accept Light
indicates that the command transmission has been
accepted by the Agena.

A

MSC Form 992A (Rev Jul 6L+)
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CIRCUTT BREAKER TELEMETRYBUS Pownk REQUIRED REMARKS
DOCKING Light:

CABTN LTGHTS C/B (VM) Pgwgy yeqls for 1. 4000 beam candlepower.
Docking lignt 2. Located cn retro adapter on top1.24 amps _

centerline.
Power reqd for 3. Flood light illuminates nose of S/C

and Agena TDA.
EVA llsht 15 -97s ll. Dock and EVA lrgnte enouid be turned

off_prlO to retro because line is not•, .Q._SÄS¤Z ‘

AGENA PWR C/B (VM) 1. No warmup period required.
2. Radar must be on and 1ock—on

achieved in order to send commands
prior to docking.

1. Transmit Switch is spring loaded
AGENA PWR C/B (VM) to center off position.

2. Both concentric switches have 3600

travel in both directions.
3. The Agena L band transponder must

·

be turned on and the boom dipole
antenna extended by ground comand
before Gemini can command the Agena.

4. In the docked configuration, Gemini
commands are transmitted via hardline
to the Agena. The encoder should be .
off while docking to avoid shorting _:
the output connector.

5. The Transmit Switch should be held

. .5 sec to allow for transmission of
message and return of message
acceptance pulse (MAP). If no MAP

I is received within .5 sec, astro
should cycle X-MIT Switch to OFF,

·

SEQ LTS PWR C/B (V ) then back to desired transmitM . .(when docked) POSltlOn'
- . — ‘ Only one transmission of a command isRADAR PWR V sent with each actuation of XMIT Sw.
(when undocked

Flight Crew Support DivisionS/C 10 Rev A GEMINI OPERATIONS HANDBOOKMission Operations Branch Section 2_5_l_l pg 8
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NAME AND FUNCTION1 POSITION
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·

“”““§UE“E’“ER p.$§§h£ä§§.E„ REMRKS
6. The encoder can be used as soon asthe radar has lock-on. L-Band com-

mands may be sent down to lO feet
separation between spacecrafts.

·

Between lO feet and docked, due toreflections around TDA cone, the
transponder cannot track the incom-
ing signal and there is intermitten
lock-on and drop out.

7. When S/C has° radar lock-on and the
Encoder power switch is ON, the
Agena ground command system islocked out.

NO'I‘E: In the docked mode, the radar'stransmitter characteristics will be

·

degraded. The frequency will shift
and the pulse width may increase

In addition, damage may be
incurred by the radar due to the
transmitted power being reflectedback into the radar's receiver.
Normally, the L-Band radar shouldbe turned OFF within lO feet of the
Agena.

9. The Encoder Controller when not in
use will 'be positioned with 77 setI in the inner and outer Switches.

lO. During the docked mode the GroundCommand Link is locked out if the ·

·
Encoder is ON.

S/C 10 Rev orig Navigation Svataml GEMINI OPERATIONS HANDBOOK
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Läé§%%ON NAME ANDsEcP10N 1 P s ON FUNCTION
PAGE O ITI

A SAGENA STATUSgem DISPLAY PANEL
Target „
VéhiClQ AGENA STATUS DISPLAY

. [EH ,r«DDGLVII Mum
wwSECL0

DOCK LIGHT - Green when ON and indicates that the docking system
in the TDA is in the proper conditions to receive
the nose of the spacecraft.

RIGID LIGHT - Green when ON and indicates that the GAT and the
spacecraft have been rigidized to allow maneuvers
while docked.

PWR LIGHT — Green when ON and indicates that i28VDC, 115V ÄOOcps
1 ¢ and 115V uoo cps 3 ¢ are operable.

MAIN TIMFCLOCK - Gives burn time left on PES.

MAIN LIGHT - RED when CN and indicates a potentially dangerous

IREDI condition in the PTS.

MAIN LIGHT — GREEN when ON and indicates (in conjunction with

(GREEN} MAIN RED) that the PPS may be commanded to fire.

_ ARMD LIGHT - AMBER when ON and indicates that ITB and SFB may be
fired. ARMD LIGHT OFF indicates that the ENGINE-STOP
signal has been sent and engines cannot be fired from
any source.

SEC HI LIGHT — GREEN when ON and indicates that sufficient pressure
remains in the pressurization bottle to provide at
least one full length firing of high thrust units and
the regulated pressure in the manifold at the SIS
modules is adequate for firing. When OFF indicates
one of the above is below limits.

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division PI'€P&I‘€Ö by·'°
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LOCATION NAME ANDSECTION 1 P s T FUNCTION
PAGE O I ION

SEC LO LIGHT - Same as SEC HI LIGHT except for low thrust units.

SEC TIMECLOCK - Indicates burn time left on SPS. SPS HI thrust time
is presented directly. SPS LO thrust time remaining,
multiply clock reading by l2.

ATT LIGHT - GREEN when ON and indicates that the GAT ACS system

is active.

ATT GAS - Indicates percent of total pressure of attitude control
gas remaining in storage spheres.

Prepared by AJZZF Flight Crew Support Division G NI OBERATIONS HANDBOOchecked by fßf Mission Operations Branch
S§&H_lO

Rev lrig _
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Läää¥ifON NAME ANDECTION 1 Pos1*:1oN FUNCTION
PA E _

Main Inst TDA CONTROL
Panel SWI‘ICH

Rigid - Initiates hardline ridigize sequence by supplying
power to mooring drive motor.

Off - Allows TDA to rigidize in the normal automaticsequence.

·

Stop - Stops rigidizing sequence via hardline by remov-
ing power from mooring drive motor.

““““"'" E«“¤7>."6<Ti€Roi'"“
"_— ""'”— —'“_ """_"'" ""'—“' “""'

SWITCH
Undock - Disables the rigidizing sequence and initiates the

unrigidizing sequnece viahardline•OFF

EMINI OPERATIONS HANDBOOK Flight Crew- Support Division ääepärädbby —gLi
gi-3 Section 2•5·l•l Mission Operations Branch Apgäoäed
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CIRCUIT BREAKER TELEMTRYBUS BcwBR RBQUIRBB REMARKS
T[M(D[T) l. Rigid position is momentary.
Docking Cone 2. The dock latch limit Switches are by-
Rigidized P@·SS@d·

AGENA CONTROL ;
CNTL c/B(vcc)

M. Rigidizing sequence takes M-12 Sec,

AGENA CONTROL l. STOP hardline control is independent
CNTL C/B(VCC) of command system and sequence

system.
2. No control over unrigidizing.

MI?
AGENA CONTROL Docking Cone (1) Undock position is momentary.I CNTL C/B(VCC) U l t h d· H a C E (2) After undocking via the UNDOCK

Switch, the TDA automatically resets
and is ready for redocking.

I
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PANELLOCATION NAME AND FUNCTION

°

SECTION I POSITIONPAGE A
Pedestal Computer Control

Panel

Comuter Mode (a) Provides capability to verify computer
memorySwitchusing AGE on the pad.

PRE LN — (b) Performs diagnostic check of computer logic
(prelaunch) function.

(0) Mode used during ATM procedures.

ASC - (a) Program is automatically started at T = O (lift-
(Ascent) off). Solves the ascent equations and provides

the backup guidance during ascent and insertion.
The FDI's can indicate attitude errors via the
computer. (Selected by the secondary guidance
switchover.)

(b) Automatically displays the AV on the Fwd—Aft IVI
needed for correct insertion at SECO + BO sec
for firing the OAMS thrusters, and biases the
FDI's to null when the S/C is properly oriented.

•

NAV - (a) Catch—Up mode enables the computer to provide
(Navigation) pointing commands on the FDI's for S/C alignment

and velocity information on the IVI's for
controlled application of translation maneuvers.

(b) ORBIT NAVIGATION mode provides the capability of
navigating in real time during thrusting. As in
catch-up mode the computer can provide pointing
commands on the FDI's and Velocity information on
the IVI's

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division PI”€P3I°€d by Ä ,pg Section M. . O t. B h Checked by [fg?
1 2.5.2 135101,]. pera lÜÜ.S Approved
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CIRCUIT BREAKER TELEMETRY REMARKSBUS POWER REQUIRED

Recommended Computer pf —~ up sequence

T M D T) l. AC POWER Switch to IGS.
IGS PWR Fuse see notes 2.5.7) l(V ) 2. Reset MALF Light (Depress ResetM .

·

Switch)
5. Computer Mode Switch to PRE LN

4. Computer power switch ON

Also see computer program notes 2.5.7

IGS PWR Fuse T M D T
(VM) see notes 2.5.7) Also see computer program notes 2.5.7.

Ascent program is contained in
modules II and V.

IGS PWR Euse T/M D T Astronaut may select CATCH—U'P mode if
(VM) see notes 2.5.7) module II, III or V have been loaded

or orbit navigation mode if module VI
has been loaded into the computer.

Also see computer program notes 2.5.7.

I

Date 7/1/6·’ Mission Operations Branch SeCtiOYl 2•5•2 P8 2
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L§é§%‘IION NAME ANDECTION I P S T N FUNCTIONPAGE O I IO
RNDZ (a) Enables computer to use radar and platform data
(Rendezvous to compute AV's needed for thrusting for

rendezvous. AV's are displayed on the IVI.

(b) Enables computer to drive AV display up or down
toward zero as a thrusting is being made via
closed loop with accelerometer output.

PRED NAV
(Predict Navi- (a) Relative Motion mode provides the capability to
gation) determine the velocity increment required for

maneuvering from an initial relative state vector
with respect to a target to a final state vector
with respect to a target.

(b) Touchdown Predict mode enables the computer to
navigate ahead to a trial retrofire time, simulate
retrofire and reentry and display the lattitude
and longitude of touchdown.

(c) Orbit Predict mode provides the capability to
determine the future and past spacecraft position
and velocity and the option of determining the
target vehicle position and velocity at the
desired solution time and calculating the space-
craft position and velocity relative to the target

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division Pbbpäfbd by ‘
.--·|•
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CIRCUIT BREAKER TELEMTRY REMA SBUS BowBB BBQUIBBB RK

IGS PWR Fuse TgM (DgTQ
(VM) (see notes 2.5.7) Also see computer program notes 2.5.7.

Rendezvous program is contained in
modules III and V,

IGS PWR Fuse T/M (D/TQ Mode selected depends upon module
(VM) (see notes 2.5.7) loaded into computer.

(a) Relative motion mode is contained
in module III.

(b) Touchdown predict mode is contain:.
in module IV.

(c) Orbit Predict mode is contained in
module VI.

Also see computer program notes 2.5.7.

I
I

5/C 10 Rev GEMINI opBRA;r1oNS HANDBOOK
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Läéää%ON NAME ANDsEcTioN 1 POSITION FUNCTION
PAGE _

RE-ENT — (a) Enables computer to solve reentry equations and
(Reentry) will display commanded roll attitude and down

range and cross range touchdown point errors
on the FDl's.

(b) Enables computer to display bank angle on the roll
Phi (mixca with hcii hatc).

(c) Enables computer to display on the IVI the AV
achieved from retrofire.

(d) Provides the signals for the ACME reentry
attitude control mode (automatic).

ORB DT - Provides the capability to improve the accuracy
(Orbit Deter- of the onboard navigation by processing angle
mination) measurements (star-horizon and star—local verticle

taken by the crew.

A series of these angle measurements provides the
information which is used to compute the correc-
tions to the onboard navigated state vector.

B. START — (a) Initiates CATCH-UP, REENTRY programs and starts
(Computer "closed loop guidance" computations in RNDZ.
Switch)

(b) llluminates green COM light to indicate
operation of the computer.

(c) Allows initiation of the ATM manual mode if held
down while computer power switch is turned on.

(d) Initiates ORB PRED, ORB NAV, and ORB DET, includes
accelerometer outputs in ORB NAV equations of
motion and marks the time of star sighting
in ORB DET mode. ’

EMINI OISERATIONS HANDBOOK Flight·Crew Support DivisionääääääädbbyE
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CIRCUIT BREAKER TELEMETRY

·

BUS POWER REQUIRED REMARKS
IGS PWR Fuse T/M fDgT)
(VM) (see notes 2.5.7) Also see computer program notes 2.5.7.

Reentry Program is contained in
module IV..

IGS PWR Fuse TM fg}
(VM) (see notes 2.5.7 Also see computer program notes 2.5.7.

Orbit Determination Program is contained
in module VI.
If astro switches out of the mode and
then back in and reselects LCM8, then
the data table is destroyed.

·

IGS PWR Fus d. See computer program notes for
(VM') operation of COMP START in module VI

I
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FUNCTIONE.
Computer
Power Sw

ON — (a) Applies power to the computer and enables it to
operate in the selected mode (li- sec). ·

·

4 (b) Powers the IVI's.
(c) Ehahics the Mm: pwh Switch.
(d) Enables use of the ATM.

OFF - (a) Normal controlled shutdown.

Right Astr Manual Data
Panel Readout Unit

A NEU The MDU contains a two digit address display and a
five digit message display.

· (a) The two digit address window displays address
Ä ÄIÄ Ä Ä Ä Ä

7 Supplied from insertion unit (NEU) . (SeeVÄVÄE
¤ ¤ notes 2.5-7)

·

Ä H Ä
(b) The five digit message window displays quanti-

ties either entered thru the NEU or read from
the computer.

PWR Switch
A ON - Power from the computer to MDU.

OFF — Disables NEU.

EMINI OPERATIONS HANDBOOK Flight. Crew Support Divisionäääclgäääflbby•'7 Section 2_5_2 Mission Operations Branch Approved
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•
CIRCUIT BREAKER TELEMETRY __
"—i3'IE*—**· REMARICS

l. The IGS power supply receives 2SVDC,
if this Voltage drops below 2l.55
j.35 V at the main bus for more than'• IGS PWR Fuse (VM) lOOms, {he ACPU‘initiates a con-

Computer ON - OFF trolled computer shut down prevent-
5'68 a'mpS' ing loss of memory.

2, If the Voltage drops below 2l.55
i,§5 V for less than lOOms,self-contained

batteries in the ACPU
will maintain normal Voltage to
the IGS power supply during the
low Voltage transient on the main bus.

IGS PWR Fuse (VM) Incorrect use of the MDU such as:
l. too many digits on insertion,
2. too few digits on insertion,

·

3. incorrect address,
will result in all zeros being dis-
played 0n MDU. See notes for valid
addresses.

I

S/C lO Rev Orig ». Navigation System
U.
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LOUTTON NAME AND FUNCTIONPosxmow

READ OUT - If a valid two digit address is inserted, depression
and release of the read out will cause display of
values in the five digit message window. Subsequent
read outs of same address my be made by simply

·

depressing RE-AD OUT-

CLEAR - Depress and release of the CLEAR button releases
al}, latches for the numbers displayed, but does not
affect>the visual display.

ENTER - Depress and release the button to insert the
five digit message from the MDU into the memory
of the computer to the address specified in theaddress window. •

Right Astr Manual Data
Panel Insertion Unit

MDU The manual keyboard is used to enter the necessary
numbers into the IVIDU for either entering informa-

° tion into the computer or reading out informationII¤¤ from the computer. Insertion of a two digit
[III! address for readout or a two digit address and

a five digit message for insertion.

EMINI OPERATIONS HANDBOOK Flight Crew Support Divisionääääägädbby'°9 S€¢tl°¤ 2-5-2 Mission Operations Branch Approved by
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CIRCUIÄUEREAKER PO$E§E§ä§¥RE„ REMARKS
Computer MDU parameters are updated
approx every 4 sec. Updated parameter—
may be read out by releasing and then
depressing READ OUT button.

Depress of ENTER button will clear
display if a valid address and a 5
digit message are not inserted. A
valid address of a memory unit that
will accept updating must be displayed.
(See notes 2.5.7)

A nine inserted in the first digit
space after the address designates
a number as negative except for
numbers that are designated negative.
Approximately second is required
for each digit insert. Ripple of

displayed digit verifies computer
acceptance. Non-acceptance will
drive all entered digits to zero.

I See notes 2.5.7 for complete list
of computer parameters.

S/C lo Revorig. Navigation System GEMINI OPERATIONS HANDBOOK
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PANELLOCATION NAME AND FUNCTIO

·

ECTION I POSITION N
PA E

left Astro Incremental
Panel Velocit

Indicator
IVI

DisplaysAV from OOO i 999 ft/sec in any one or all

·

·-® —© ©·¤% three S/C body axes (See Remark 3 ). It has the follow-
“‘@ “"’““ ©' ing methods for displaying Velocity readouts:AAAt a. Insertion ofAV values in any one or all three

axes by manual slew knobs. These values are not closed
loop with the S/C attitude; however, the computer does
act upon thruster firings and resulting accelerations
to add to or subtract from the IVI readings. A

b. Displays the outputs of the platform accelero-
meters Via the computer. The acceleration would be
caused by the maneuver thrusters or retrofire. This is

_ true in all computer modes except prelaunch.
c. A V Values may be inserted Via the computer from

the MDU or the DCS (cATcH-UP Mode, and ORB NAV mode
address 25, 26, & 27)

d. Direction of incremental Velocity is indicated

•

by lamps (FORWARD or AFT, RIGHT or LEFT, UP or DOWN)
associated with respective axis. When the IVI's count
down through zero (indicating an over correction of
S/C Velocity for the respective axis) the lights will
switch from "FwD" to "AFJJ", "R" to "L" and "UP" to "DN"
respectively and the numbers will increase.

Displays ATM module number in FWD/AFT IVI
(see notes).

Displays ATM module tape words on the L/R IVI
(see notes).
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REMARKS
IGS PWR Fuse (VM) (1) The maximum drive rate of the IVI by
IGS via Computer the computer is M6.5 ft/sec/sec.

(2) As each slew knob is rotated clock-
wise, it will increment "forward", "right"
and "up" respectively and the corres-
ponding sign light will illuminate.
Counter-clockwise rotation will cause the
reverse. l3.5O between manual slew rate
settings at l, 2, 5, l0, and 50 ft/sec/se
(I 67.5O rotation) slew knobs are spring
loaded to the center.
(3) In re-entry, theLlV from retrofire
will be displayed in navigation axis.
(M) The computer sets the IVI's to zero
at the following times: ASCENT - AT SEC;

I
ORB NAV ORB PREDICT ORB DETCATCH-U? and REENTRY’- when mode is
selected and as called for by math flow;
when the computer is turned ON. If the
IVI's are not zeroed by the computer wit
in 23 sec, they should be set to zero
manually by the astro to prevent this
residual from being added to desired
display.
(5) The computer will maintain the cor-
rect AV display with respect to the
instantaneous S/C attitude thru closed
loop operation with the platform gimbals
in catch-up and ORB NAV mode.

'

(6) An attitude change will resolve the
AV components along the 3 axes of the S/C
Ibut does not effect platform reference.
(T) The direction in which the thrust is
is to be applied is indicated by the ligh s
associated with each Av meter. The most
efficient method for thrusting is to ali;
S/C so that theAV indication is in the
FWD—AFT axis onl .
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PANELLOCATION NAME AND FUNCTIONECTION I p 5 0PAGE O ITI N
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CIRCUIT BREAKER TELEMETRYaus Powm REQUIRED REMARKS
(8) If a thrust is made in the indicated

x direction, the lVI's will start counting
down and go to zero when the thrusting
equals the AV that was displayed.
(9) The IVI can also be used as a
reference for 900 yaw attitude change.
For example if a FwtAv of lO0 ft/sec is
loaded into IVI via MDU, the S/C will
have been yawed 900 right when theAV of A
l00 ft/sec appears in the lVI "left"
thrust„position.
(l0) LCM} allows astro to select a
l0:l X lVl AND MEIU scaling change if
module lll or VI has been selected.
(ll) 55LCA allows the IVI to display
velooity updates on X axis only. This
allows a faster reaction time to the
Agena PPS thrusting·and is used only in
module V.
(l2) See computer notes for complete
details of IVI usage for each mode.

I

l
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LddAItdtON NAME AND BMMcTToNT POSITION “ '
Right Astro. AUX TAPE CONTROL
Panel Baaal

“ö' ö_V__V

A TAPE
MODE Switch
A) STDBY A) Routes four of the multiplexed computer outputs(Stand By) to the TRS ehe TVT.

B) Enables the use er the LVUT (Aux. Tape AGE) to
load new modules onto the Aux. Tape. V

B) AUTO The astro may verify, reporgram or verify and reprogren
(nntanatia) the computer by inserting a coded no. into the compute

using the MDIU Address 62. The coded no. is then
analyzed by the computer. The computer takes control
of the Aux Tape and performs the function commanded
by the astro.

C) REWIND The tape will be wound toward the beginning of the

·

tape at the rate of 12 in. per sec. When the
beginning of the tape is reached, limit switch will
remove the rewind command and the AUX TAPE RUN light
will go out. Leaving the mode switch in REWIND (or
WIND), after the end of tape position is reached,
will cause no damage.

D) WIND The tape will be wound toward the end of tape at 12 in.
V per sec. When the end of the tape is reached, limit

switches will remove the wind command and the AUX TAPE
RUN light will go out.

E) PROG The tape will move at read speed of 1.5 in,per sec.— (ptngtam) The ATM viii read the tape ehe output the dete to the
computer. The data will not be accepted by the
computer except as required by the computer manual

·

reprogram math flow.
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CIRCIJIT TELENETRY REMARKSBUL POWER REQUIRED

ATX TAPE (VM) A) The Aux Tape Mode Switch should
‘Ö&S€ TGIHP (O—20O°F) always remain in this position when
Internal Pressure not in use. This precaution will
(0-25 Psioa) allow normal use of the TRS and IVI.No lg vr T»riv·;‘— IDelayed (Bilevel)

I
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PANELLOOATION NAME ANDrUNcT1oNSECTIONI POSITIONPAGE _

F) ERROR The AUX TAPE ERROR light is illuminated only when a
Aääähigäpe Amber parity error is detected in reading the data from the

tape. Detection of a tape parity error does not
inhibit any ATM operation. Whatever operation was
being performed at the time the error was detected
continues without interruption.

G) RUN The AUX TAPE RUN light will be on any time the ATM ”
(APX Tape Green drive motor is on (wind rewind program and verif ),Llgh-tl) 2 2 2 Y

H) Aux Tape Applies power to the AUX Tape and enables it to
Power/Reset Sw operate in the selected mode.

Resets the ERROR light.
OFF
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CIRCUIT BREAKER TELEIVIETRYass Powm REQUIRED REMARKS

H. Switch should be pulsed to reset
prior to adapter sep to preclude
a possible guillotining of ATM
source generated hot wires.

I

3/C 10 Rev 01*ig Navigation System GEMINI OPERATIONS HANDBOOKDätii 5/2O/66 Computer System Section 2-5.2 Ps lg

·

MSC Form 992B (Rev Jul 6L+)



.. """"""N""*”“ Q
NRightSw AC POWER Switch
C/B Panel IGS - (a) Powers IGS Inverter which provides 26V AC

power to all systems using AC power.
(h) Ehebicc oN-oFF cr PLAmRoRM Nr/M.
(c) Supplies control power to the Auxiliary

Computer Power Unit.
(d) Enables power for L & R ATT IND Switch
(e) Enables power for ATT and ACC lights
(f) Enables power for COMP MALF light.
; Enables pwe forCOMPOFF

- No power toinverters.ACME

- Powers ACME Inverter which provides 26V AC power to
all systems, except platform and computer, using
AC power.
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CIRCUIT BREAKER TELEMETRY REMARKS

IGS PWR Fuse (VM) T M D/T) l. Platform and computer receive AC
power from IGS inverter only.

·

2. Some items of equipment have

+26V AC (23-29V AC) integral inverters (i.e., coolant
pumps) and are not considered as
AC systems.

ACME INV (VM) · voltage (23 - l. Platform and computer receive AC
29V AC). power from IGS inverter only.

· Freq (380 - 2. Some items of equipment have
420 CPS). integral inverters (i.e., coolant

·

pumpe) and are not considered as
AC systems.
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PANEL . ‘LCAT ON NAME AND F

·

TION I POSITION UNCTION
PA E _.

(a) Applies power to event timer for warm-up and pro-
° t t' f t t' .Left Astro Event Timer vides zero delay s ar ing o even imer

Panel (b) Provides the standard increase, decrease rates
o uüäa ,‘'°' avi';·--· described below.,,,„—/

STBY -
(Standby)

Center Position- Spring loaded to center from stop.only.
(not labeled)

Timer should be started UP or DOWN from STB
to avoid starting errors.

STOP - ·Stops any counting (momentary contact).

UP - DOWN - Initiates the timer counting in the selected
direction (momentary contact) spring loaded to
center, and powers timer if not in standby: however
a starting error of 0.4 second may result.

DECR or INCR - Increases or decreases the min—sec display with high
(Increase or - · . . .and low speeds for setting timer to predetermined· Decrease) .° values at speeds of .4 to l, 4 to l, and 25 to l.

The increase or decrease will override any counting
sequence when not in the zero position.

Right Astro 24-Hour Clock «
Panel Indicates time in hours and minutes with a stop
l-5.7 watch for minutes and seconds that can be stopped

-•-I‘-)4'— and reset to zero. n
Left Astro Accutron Clock Display GMT
Panel ”

EMINI OPERATIONS HANDBOOK Flight Crew Support Divisionää;§ä;ädbbYMSC
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CIRCUIT BREAKER TELEMETRY REMARKS

·

EVENT TIMER (VM) l. One second warm—up time for the
tuning fork and motor.

2. The lift-off signal from the GLV
APS and IPS busses closes a 28V
latching relay that starts the

EVENT TIMER (VM) Event Timer counting UP. The com-
ELECT TIMER (VM) puter receives its start signal by

interrogating the elapsed time
register.

3. Manual actuation of the Event
Timer counting UP will start

· ——i·—— the Electronic Timer and the
Computer at lift-off.

EVENT TIMER (VM) COUNT 4. The UP-DOWN Switch is spring loadedO'l2 mpg to center. The STBY-STOP switch is

·

momentary in the STOP position only.
5. The Event Timer counts from_l—— —-li O to I}-59 MIN 59 SEC and then

EVENT TIMER (VM) SET starts over. ~
OÖ} MPS 6. 1:1 Accuracy = T l sec/hr.

8 Day Spring
wgurld 1 (a) Two adjustable markers and a date

display.
(b) Will be set to GMT.
(C) Accurac 1* 15 sec da _, d_

ää‘l€;;_;ntal¤ed Accuracy j 3 sec/day. _

S/C TO Rev Orig Navigation System GEMINI OPERATIONS HANDBOOK
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PANELLOCATION NAME AND FUNCTIONECTION I POSITIONPAGE V
Elapsed TimeCenter Digital ClockPanel

o o
uaußuSTART

- (a) Latches start-stop relay in start position and
(momentary allows clock wheels to start counting up as soon
position) as 8 pps signal is received from TRS.

Center Position A I
(not labeled) Switch is spring loaded to center from both STARTand STOP.
STOP
(momentary Latches start—stop relay in stop position and
position) stops the clock wheels.

INCR or DECR
(increase or Latches the start-stop relay in stop when moved

, decrease) from the normal (o) position to any of the increas.decrease marks and increases or decreases the
display at rates of 0.h, M, or 25 sec/sec.

Center
Panel Clock Light A post light with a red lens and mechanical dimer

The red post light provides adequate illumination
of the digital clock during periods of nightime

cockpit observations without degradingvision. '
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CIRCUIT BREAKER TELEMETRY

•
BUS POWER REQUIRED REMARKS

T0l\TE VOX/CLK LT (VM) Power Required The INCR-DECR switch must be in the
0.l0 amps normal (0) position.

Start-stop switch must be moved to start_ ._ __ __ __ __ __ _ position after use of INCR-DECR switchto
allow resumption of normal counting when
8 pps signal is received from TRS.

._ _._ __ ___ _ __ ___ __ _ ACCU-T'3·CY¤ Same 85 electronic timer.

•
Maximum display: 999 hrs 59 min 59 sec.

TOl\]’E VOX/CLK LT (V ) Power Required 1. TONE VOX/CLK LT C/B is only control
M .l5 amps over clock light.

I
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PANEL_LOCATION NAME AND FUNCTIONPOSITION
Overhead Sw Circuit Breaker No. 12-5 (VM)
C/B P&“€l ATT IND LIGHTS (Attitude Indicator Lights)

(Red Lights)

Closed - (a) Powers back lighting for both attitude display
balls.

(b) The C/B is the only On—Off control of the ATT
IND LIGHTS.

Repeated n Electrical 2,2,5

Right Sw Circuit Breaker No. ll-5 (VM)
c/B Panei° SCAN HTR (Scanner Heaters)

Closed — (a) Enables heater in horizon sensor electronics.
I

(Heaters are automatic if C/B is closed)

(b) Power for Scanner IGNORE light.

(c) Provides power for the platform "electrical
f1ip" mode logic switching relays. These relays
control the fly to and fly away orientation on
the FDI's and the phase of the platform signals
to the ACM.

Repeated in C•ntrol Systems 2.4.4 _ _
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PANEL
A•

LOAT ON NAME AND FvwcmowNäiäig enennen
Left Sw Circuit Breaker No. 12-7 (VRCC)O/n Panel ATT im CNTL

RETRO (Attitude Indicate Control Retro)

·

Closed — (a) Powers Indicate Retro Attitude Telelight Switch.
(b) Disables 160 pitch down bias to FDI's (thru JETT

RETRO Telelight Switch).
(c) Canses the IMU roll and yaw signals to the FDI to

‘ revert to their original phase relationship (thru
VL 1 l' ' h(d) °EagL>]neasAax1OixTa11loaiel°aAetr ayejlale c)1anne1 of F°DI's; ( thru

JETT RETRO Telelight Switch).

Repeated in Sequential 2.1.5c

Left Sw Circuit Breaker No. 12-8 (VCC)C/B Panel ATT IND CNTL LDG (Attitude Indicate Control Landing)
Closed - (a) Power for horizon scanner ignore Signal-

(b) Enables ascent scale factors signal to left and
right FDI's (thru COMPUTER mode switch in ASCENT)_

(C) Provides power to the IMU H/S ignore (7 second T.D.
circuit which controls the ignore light and platfo I
slavin.

NO. 8-42 (V )
(Tone Vox Cajock Light)

Left Sw ; Powers Digital Clock Light
C/B Panel TVQNE VQX CLK LT Powers Elapsed Time digital Clock

Closed - (See also Sec. 2.6.3, p. 2).
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' PANEL ” DDDANNDN NAAAD AND F¤N¤T1¤N

·

TI•N I POSITIONPA E [

Right Sw Circuit Breaker lo. 12-4 (VM)
C/B Panel ACME INVClosed - owers ACME Inverter (thru AC POWER Switch in the

·

·CME position).
° Repeated in Electrical.

Fuse (VM)
IGS PWR Powers IGS power supply (thru AC POWER Switch in the

IGS position). 1. IMU DC to DC Conv.
2. COMP DC to DC Conv.

. . 5. Precision IGS power supply (QLV AC).NDDDDDDD AD DADDNNADDA 4. IGS DC to AC (4oo~& l200^) Inverter:.
5. Powers charge for ACPU.

Left Sw Circuit Breaker Io. 8-14 (VM)
c/B Panel EVENT TIMER

Closed - (a) Powers EVENT TIMER. D

(b) Powers EVENT TIMER thru remote forward via lift—off
relay. (Lift-off relay is powered from the APS &
IPS GLV busses.)

(c) Provides power for emergency start of Electronic
Timer thru the EVENT TIMER. (The Electronic Timer
can in turn allow the computer to see a lift-off
signal.)

Left Sw Circuit Breaker No. 8-45 (V )
C/B Panel M

ELECT TIMER
Closed - (a) Powers Electronic Timer.

(c) The C/B is the only On-Off control of theÜElcctrOnic
Timer. (llll1. T/M - (D/T)

T6 and TR

EMINI OPERATIONS HANDBOOK Flight Crew Support Division gäägääädbby
‘äé;~ég-
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PANELLOCATION NAME AND FUNCTIONSECTION I POSITIONPAGE .
Right SW Aena Control N0 15-30 (VOC)/C/B Panel (AGENA CONTROL CONTROL)

closed (a) Powers TDA Control Rigid/Stop Switch.

·

(b) Powers TDA Control Undock/Off Switch.

(0) Powers engine ARM/STOP Switch.

Right Sw Ahe cehtmi Ne. 10-2 (v )
C/B Panel Pwr M—— (AGRNA CONTROL POWER)

(a) Powers ENCODER PWR Switch.

(b) Powers BETA SPECT Switch

(c) Powers ION SENSOR Switch

(d) Powers X-Ray SPECT Switch

(e) Power for Magnetometer.

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division PI'€PaY‘€dby|°
4 Section 2.5.5 Spacecraft OperationsBranch·

Msc Form 992A (Rev Jun 6L+)



L§é§%%ON NAME ANDSECTION 1 Pos1T1oN FUNCTION
PAGE

Right Sw RADAR PWR No. 10—1 (VM)
C/B Panel (Radar Power)

Closed — (a) Supplie 25Vdo power to RADAR Switch.
(b) Powers Radar lock—on light
(0) Powers message accept light while undocked.

Right Sw
o/B Panel AUX TAPE Am. 12-11 (VM)

- (Auxillary Tape)

(a) Powers Auxillary Tape Memory Unit and the Aux
Tape Power/RESET Switch.

(b) Powers contacts of the OAMS propellant lines
Guillotine relays to enable automatic ATM
shutdown at SEP OAMS if not previously done
manually.

(c) Powers AUX TAPE RUN and ERROR lights.

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division Prepared by ‘
Fg 5 Section 2.5.5 Spacecraft OperationsBranchMSC
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NOTES

Platform

The lnertial Quidance System contains a platform with three separate rate inte-
grating gyros and three accelerometers, supported by a four-gimbal system. The
gyros and accelerometers are mounted orthogonally. The max accelerometer capa-
bility is ll g‘s. The lnertial Guidance System platform can be powered only
by the 1GS power supply and not from AGME. lt requires approximately 16 amps.
The platform will be pressurized to 5 psig prior to launch. T/M readout of the
X gyro and X accelerometer Temperature Gontrol Amplifiers is from 3V to 35V.
The warmup in the GAGE position requires T nov and will only require 5 to 15V
when the caging process starts which indicates the end of fast heat.

The platform selections and operative descriptions are as follows:

OFF - Platform not energized.

GAGE — First cage position for warmup of platform gyros, and electrical caging
of the platform by aligning the platform at 00, 00, 00 or 1800, 1800, 1800 with
the spacecraft coordinate (small end of spacecraft). The electrical caging rate
is .830/sec; thus maneuvering the spacecraft could lengthen the caging time. When
the platform is ON and when warmup is in progress, fast heat is being applied
(jtov). The attitude and accelerometer light may be activated and should be re-
set when the caging process starts.

SEF — Platform Fine Alignment Mode - Platform is slaved to the horizon scanner
output signals. In addition a gyro compassing logic system converts roll angular
error signals into yaw gimbal alignment signals. The signal phases are set_for
correct alignment in the S/G small end forward position. An orbital rate signal
(nominally A0/min) is summed with the error signal to the pitch gyro torquer. A
scanner ignore signal will automatically cause the platform to function as in the
orbit rate mode. A loss of scanner attitude signals without an ignore signal will
place the platform in the Pseudo Gage Mode. (Pitch will not cage properly.) (Note:
Switching the scanners off while in SEF will produce the above Pseudo Gage condition.)

Orbit Rate — Maneuvering mode - The platform is inertially free in roll and yaw
but pitch is torqued at a preset orbital rate for constant platform attitude with
respect to the local vertical. Nominal rate is approximately H0/min pitch down.

BEF - Platform Fine Alignment Mode - ldentical to SEF, except signal phases are
set for correct alignment in the S/G Blunt End Forward condition. An orbital
rate signal (nominally MO/min) is summed with the error signal to the pitch gyro
torques. Horizon scanner functions are identical.

Gage — Second Gage position for warmup of platform gyrosoandoelectrical cäging of
the platform by a1igning.the platform gimbals at OO, 180 , 0 , or 1800, O , 1800
with the S/C coordinates. Other functions and characteristics are identical to
the first cage position.

FREE - The platform is gyro-stabilized and thus inertially fixed except for gyro
drift.
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FDI DISPLAY

NOTES

The Flight Director Indicators (FDI's) are selected on and off by the left and
right ATT IND switches on the left and right circuit breaker panels. The Flight
Director Reference switches control the selection of what the FDI's are referenced
to. Reference selections are Radar I Platform, and Computer.
The Flight Director Mode selection can be RATES, ATT or MIX (a combination
of rates and attitudes).

If MIX is selected, the Voltage inputs are summed
and the resultant deflection is displayed. Any time rates are involved in the
FDI display, a "fly to" the FDI's orientation is required to null out the rates.
Whenever attitudes are selected for FDI mode reference, a "fly to" or "fly away"
from the pitch, roll, and yaw FDI's is applicable, depending on the position of
the PLATFORM mode switch and spacecraft attitude. The following is a chart to
indicate whether to "fly to" or "fly away" from the pitch, roll, and yaw FDI's.
It is assumed that the Horizon Scanner is on.

SPACECRAFT ATTITUDE DISPLAYED ON "8" BALL AT TIME OF SWITCHING INTO MODE

Pitch Roll Yaw Pitch Roll Yaw Pitch Roll Yaw Pitchlioll Yawoo o° o° 00 oo 1so° oo 1800 oo oo 1.so° 1so°
llllllllllllll ' ' '

GAGE Fly Fly Fly Fly Flv Fly Fly ly ly ly
, To To To To Aw Aw Aw Aw To To

Fl Fl Fl * *t ORB RATE *. ORB RA
ggg Y Y Y Fly‘ Fly Fly Fly Fly Fly Fly Fly FlyTO TO TO To Aw Aw Aw Aw Aw Aw TQ To

ä ORB RATE Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly
5 To To To To Aw Aw Aw Aw Aw Aw To‘ To
E *2 * O'B RATE *1 ORB RATEä Fly Fly Fl Fly Fly Fly Fly Fly Fly Fly Fly Fly
ä To Aw Aw TO TO TO Aw To To Aw Aw Aw
*lCAGE(BEF) Fly Fly Fly Fly Fly ly ly ly Fly ly ly

To Aw To To To Aw To To Aw Aw Aw

FREE Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly
To To To To Aw Aw Aw Aw Aw Aw To To

*1 When at these attitudes,a scanner ignore signal will be received which will
place the platform in an effective orbit rate mode of operation.

*2 When at these attitudes, the FDI's can be nulled by flying the FDI's as
T indicated, but‘the platform will continuously_diverge from the alignment

point.
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HORIZON SCANNER NOTES

There are two identical horizon scanners and they are 100% redundant. The two
scanners are mounted one above the other on the left side of the S/C with the
bottom scanner being the primary scanner

The warmup time for a scanner is 2 minutes. Switching ACM and IGS power
supplies or power interruptions greater than 5O ms will cause the scanner to
have degraded performance for 2 minutes.

When turned on, the scanner begins to search from +l2° above the horizontal of
the S/C to —5S° below the horizontal. The scanner must have a tracking signal
for 5 to 9 seconds before the outputs are accepted by the IMU or the Scanner
Ignore light is turned off. However, a tracking signal will immediately be
accepted by the ACME and indicated by TM. Outputs from the Horizon Scanner are
to the ACME for HOR SCAN Control Mode (Sec. 2.4.7.2, pg. l) and to the Platform
for platform alignment (Sec. 2.5.6, page 1).

A loss+of track or Scanner Ignore will occur whenever either pitch or roll ex-
ceeds —20°, or both pitch and roll exceeds —l5°. A scanner loss—of-track (LOT)
signal will always drive the scanner back into the search mode and send a
scanner LOT signal to the IMU electronics and cause the platform to function
as in the orbit rate mode with outputs properly phased according to Platform
Mode Switch selection. A Scanner LOT will also cause the IMU to illuminate
th Scanner Ignore lamp,

If there is a loss of AC power in the horizon scanner itself, while in the
platform alignment mode, the platform will be switched to a pseudo cage

·

condition because of lack of a Scanner Ignore signal.

The scanner heaters come on at +lO°Fi5° and the heaters go off at +20°Fi5°.
The heaters are a safety precaution, to keep the heat above O°F and are not
expected to be needed. If the temperature of the scanner should fall below
O°F, the Johnson noise (thermal agitation) is so great that the scanners will
not operate properly When the temperature drops below —20°F, the scanners
will stop tracking. Specifications call for scanner operation from O°F to
l40°F but tests show that the scanner will operate to +l60°F. The milar glue
in the scanner will melt at l80°F and a failure will occur. Normal operation
was set at l25°F, but tests indicate that ll5°F will be closer to the normal
operating temperature.

The power for the scanner comes from the IGS or ACME Inverters and not through
a circuit breaker. The automatic scanner heaters receive power from the
SCAN HTR circuit breaker. The SCANNER selection switch and the SCAN HTR circuit
breaker should be off prior to landing since the hot lines going to the quick
disconnect plug for the scanners are exposed.
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COMPUTER PROGRAM NOTES

PRE LN

The prelaunch computer program enables the AGE equipment to verify the memory

·

thru the spacecraft umbilical. Each computer program can be checked out along
with the computer malfunction light. If PRE LN is selected in orbit, a diagnostic
check including all T/M Values for prelaunch and l62 computer multiplex words
can be recorded. Since only six of the l62 words are read out every 2.)+ seconds,
6h.8 seconds (27 frames) are required to read all l62 words. The prelaunch program
may be entered by selecting an illegal (not loaded) mode while in orbit. The
computer will then begin cycling through the prelaunch mode with one exception —
the comp running light will not come on.

ASCENT

The ascent computer program is the onboard secondary guidance during ascent and
can provide all of the steering commands to the GLV during the ascent phase.
The program will provide the crew with the information to correct the insertion
Velocity conditions with the onboard OAMS translation system. The onboard
secondary guidance may be automatically selected by the GLV or manually initiated
by selecting IGS on the guidance switch. Primary guidance (RGS) may be reselected
if desired. If onboard guidance is activated, there is a fade—in logic
that will minimize the forces on the GLV in the event a difference exists
between secondary guidance (IGS) and primary guidance (RGS). The max attitude

·

error that can be displayed is 60 regardless of HI or LO range selection.

Module II contains the Ascent/Abort—Reentry capability of initializing the
reentry navigation equations from the position and Velocity information
generated in the Ascent navigation equations. Following this initialization,
the reentry navigation and steering equations are used. Mode select switch
must be left in the ASCENT position. The Ascent/Abort—Reentry initiation is
blocked out until BOO seconds from liftoff.
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STAGE I — Lift—0ff

The spacecraft platform is aligned and in the FREE position during 1ift—off and
ascent. When the GLV is 1.5 inches off of the launch pad, the Event Timer, the
Time Reference System, and the Computer will be started by activation of a lift-
off relay that is powered by the APS and IPS busses of the GLV. The Elapsed
Time (TE) is started when the spacecraft is 1.5 inches off the launch pad.
All ascent guidance is based on TE. The count UP on the Event Timer, if manu-
ally initiated, is a backup start for the TRS and Computer at lift-off.

ROLL PROGRAM
‘The roll program commands a constant roll rate of i1.25°/sec. The start time is
a variable with the termination time fixed at 20.M8 seconds. The earliest start
time (tR) for roll program initiation is M.M8 seconds and varies as tR = 20.M8
— A¢R/1.25 . (A¢R is the roll required to align the pitch of the GLV with the
orbital plane). Positive roll is clockwise looking from the rear of the GLV
toward the front. Nominal roll duration is variable due to a variable launch
azimuth.

PITCH PROGRAM

A four—step pitch program is provided with pitch rates designed to approximate
a gravity turn profile in order to minimize the angle of attack and normal forces
on the GLV. The following are the start times and the pitch rates for the four-
step pitch program:

Step No. Initiation Time Pitch Rate

·

1 23.0M seconds -0.709°/second*
2 87.MlM seconds* —0.5l6°/second*
3 118.13M seconds* -0.253°/second*
M * 0.000

*May be updated via DCS.

FIRST STAGE UPDATES

Two out—of—plane velocity components (azimuth updates) will be received. The
first update will be at 105 seconds and the second will be at 1M5 seconds. The
onboard computer can accept four updates. However, the computer will only
receive two updates due to Burrough's ground computer limitations. These updates
are to correct the platform alignment.

STAGE II

INITIATION

The Stage II guidance initiation time will be loaded via the DCS into

·

computer address 105 and will be 166.072 sec. after lift-off. The approximate
location of the spacecraft will be at an altitude of 250,000 feet, a velocity
of 9,800 ft/second, a pitch attitude of 20 degrees, and a down range distance
of 20 N.M.
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STEERING

The Stage II guidance equations determine the attitude commands required to
achieve the desired insertion conditions based on computed navigational data.
The computed change in Velocity error during each computation cycle is used
to derive a time—to-go to Second Stage Engine Cutoff—(SSECO). Spacecraft
will not receive Second Stage updates from the ground.

YAW STEERING

The implicit steering scheme, in which only the out—of—plane Velocity is nulled
at SSECO, will be used. The onboard computer also provides the capability of
explicit yaw steering, in which both the out—of—plane position and Velocity are
driven to zero at SSECO. Explicit yaw steering will not be used on Gemini.

SECO COUNTDOWN

When the time—to-go to Second Stage Engine Cutoff (SSECO) becomes less than
2.3 seconds, the computer enters a fast loop sequence to insure engine cutoff
as precise as possible and to command a zero attitude error signal to the GLV
autopilot. The SSECO Discrete Input (DI) is transmitted when the time-to—go
to SSECO is less than tk (tk is a time bias to compensate for the thrust tailoff).
At this time, the astronauts will be on their right side with their heads toward
the south pole.
SECO + 3.5 SECONDS

At SECO + 3.5 seconds, the IVI's are enabled and will go thru a zeroing process.
When the IVI's are zeroed, the zeroing loop is disabled and the AV values are
displayed, If zeroing is not completed within 23 seconds, the computer will bypass
the loop and IVI's must be zeroed manually.
SECO + jO SECONDS

At SECO + 3O seconds, the SEP SPCFT telelight will be depressed. Nominal AV
will then be added by firing the aft firing maneuver thrusters.

IVAR

The_Insertion Velocity Adjust Routine (IVAR) is automatically entered following
a GLV shutdown after-2z3OO seconds from lift—off. IVAR provides the Velocity
commands required to obtain a specified orbit. A Velocity command is displayed
at SECO + 3.5 seconds if zeroing is complete. If zeroing is not complete at
SECO + 3.5 seconds, the IVAR commands are displayed when zeroing is complete or
SECO + 23 seconds, whichever occurs first. 0ut—of-plane Velocity errors are
included in the displayed Velocity command. An additional Velocity correction
at apogee to correct perigee and a time from lift—off to apogee is calculated
and available via the MDU.

IVAR will.calculate the corrections for either an under-
speed or an overspeed condition at booster cutoff.
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INSERTION IVAR COMPUTATIONS

IVAR uses the Catch-Up mode logic with the computer mode switch in ASC and takes
into consideration the in-plane Velocity commands (V ) and the out-of—plane
Velocity comands ( [gz) to make the insertion Velocgty corrections. V is
calculated from the radial Velocity error (flight path angle error) theg%otal
vehicle Velocity error at insertion and the error in radial distance from the
earth center. The Lßézerror is calculated from the three computed platform
Velocity components. The out-of-plane comand ( Lßz) is not limited in the
math flow. Address 9h will display radial Velocity and Address T2 will display
total inertial Velocity.
NOTE: The zeroing of Az will limit but not necessarily correct the out-of—plane
position errors.

IVAR IVI DISPLAY

The in-plane and out-of-plane Velocity commands are displayed in body coordinates.
As the spacecraft attitude changes, the computer will maintain the correct Lgv
display with respect to instantaneous spacecraft attitudes thru a closed loop
with the platform gimbals and accelerometer.

Due to the approximations made in the IVAR equations, the intitial A§V's dis-
played on the IVI's are not necessarily the Z§V's that must be applied to the
spacecraft to drive the IVI’s to zero.

IVAR FDI DISPLAY

The Flight Director Indicators (FDI‘s) provide pointing commands for alignment
of the spacecraft to apply the IVAR Velocity corrections. The roll during IVAR
will always indicate "zero" roll. The pitch needle will be displaced such that
nulling it will align the spacecraft for the in-plane Velocity correction. The
yaw needle will be displaced such that nulling it will align the spacecraft for
the out-of—plane correction.

UNDERSPEED INSERTION

For an underspeed insertion, the FDI’s will be in a "Fly-To" polarity in the SEF
"Heads-Up" position. The procedure for correcting the underspeed insertion is
to null the FDI's and fire the aft-firing maneuver thrusters until O ft/second
is indicated. If the IVI's go thru "zero," the pitch FDI will peg at the top
or bottom limit; also, the FWD light will go out and the AFT light will
illuminate.
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OVERSPEED INSERTION

when an overspeed exists, the pitch FDI will pgg at the top or bottom limit
indicating that a pitch up or a pitch down 180 maneuver should be performed.
The computer will use a "shortest way to 180 logic" to reach the E%F heads
down position. This FDI pitch logic depends on which side of the 0 pigch
the spacecraft is orientated. The prgcedure to be used will be the 180 pitch
up attitude maneuver. When at the 90 pitch up position, the aft firing
thrästers should be fired for 5 seconds to give S/C—GLV separation. When the
180 pitch over maneuver is complete, the S/C will be "BEF" and in the "Heads
Down" position. The FDI's will be in a "Fly To" polarity. The aft firing
maneuver thrusters should be fired until O feet/second condition is reached.

IVAR APOGEE CORRECTION

From SEC0 until switching out of ASCENT mode the horizontal in-plane velocity
to be gained at apogee to correct perigee (V , computer address 52) and the
velocity to be gained at perigee to correct ägogee (V , computer address 95)
are computed. V and V should be read out of the ÜDU as soon as insertion
thrusting is comägete. Täe time from lift-off to apogee (T , address 89) is
computed only from SEC0 to SEC0 + 20 seconds and only the fägal computed
value can be read out. V and V a are continuously computed taking into
consideration central angäg traveg and thrusting. T , V , and V remain
in storage after switching out of Ascent mode and maypbe ggad out ää other
modes when the computer is on.

AFTER IVAR THRUSTING

Read out V (computer address 52) and T; (computer address 89) and record
these valuäg. Select PRE LN so that the insertion conditions can be read on
T/M.
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CATCH—UP MODE

·

LOGIC FLOW

Computer in Power up Computer
Catch-up Mode and Platform

Enter
Ai; (25)Ai (26)
A2 (27)
via MDU

Display Attitude
EI‘I‘OI‘S OH FBI Start Comp OH

YES
Radar Ready NO V displayed on IVI

(Magnitude & Direction)_ Platform Acceleraccording to S/C Att. .ometer inputsTake Radar Data Tim; N
to Calculate Range _ IV] Countdown
Rate (every oo Sec) OAMS thrust applied according

tothrustapplied

Perform Range Rate
Calculations

AXIS SYSTEM.
+2 Toward

Calculate Commanded Northern
Attitude Angiee P¤l@ P<>i t

+x
Along Velocity
Vector

+YLocal Vertical (Down)

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division Prepared by s ° 1.
S/C _ lO Rev Orig ‘ Mission Operations Branch Checked by «ÄZIZ
Pg 6 Section Q1 Dam 5/go 66 Approved by ßi

MSC Form 1097B (Dec • NASA - Manned Spacecraft Center

·



COMPUTER PROGRAM NOTES

CATCH—UP

·

The CTCH—UP computer mode is used in conjunction with an aligned platform in
0RB—RATE or EREE to apply a controlled Velocity with the spacecraft OAMS translation
system. Astronaut or ground computations must be done to supply the spacecraft
computer with Velocity components (pointing commands), and the time to initiate
thrusting. CATCH UP Velocity Components can be loaded in any computer mode except
rendezvous. Radar is used to calculate range rate (RR Address 35). RR is calcu-
lated using the present average radar range (R Address 69), the average range
for five radar samples, the present time and the time of reading the five samples.
RR will be calculated once each 20 seconds.
LOADING THE MEMORY

The three Velocity Vectors (Ax, Ay, A2) can be loaded into the computer via the
DCS or MPU in platform coordinates. The Velocity Vectors are loaded into addresses
25, 26, and 27 of the computer memory.

Example:
Address:Message

Ax = +50 feet/second 25:0050.0

A5; = +1+0 feet/second 26:00l+0.0

·

A2 = +30 feet/second 27:0030.0

Negative values may be loaded by using a 9 in the first digit of the Message.

EDI DISPLAYS

When the Ax, Ay, and A2 values are inserted into the computer, the pitch and yaw
EDI will displace to a position such that when they are nulled, the FWD—AET axis
of the spacecraft will be aligned along the resultant Velocity Vector. The roll
EDI is always slaved to the platform roll gimbal; however, the phasing is con-
trolled to maintain a "fly—to" phasing. As i90° yaw is approached, the pitch and
roll EDI's become hyper sensitive. Yaw attitudes close to i90° must be flown using
the "8 ball" or the IVI's as a reference.

The "8 ball" readings at the EDI null position can be calculated from the Velocity
by using a yaw, then a pitch Euler angle calculation sequence. The yaw angle
is measured in the xz (yaw) plane from the x axis. The "8 ball" pitch angle is
measured in a plane perpendicular to the yaw plane from the Ax, A2 resultant to

·

the resultant of the Ax, A2 and Ay Velocity Vectors.
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The computer also calculates the pointing angles and they can be read out of the
MDU from addresses 56 (yaw) and 57 (pitch).

IVI DISPLAY

If the S/C is aligned to the platform and if Ak, Ay and Ai values are inserted
into the computer (in platform coordinates), and the START computer button
is depressed, the Velocity values will be displayed in the FWD-AFT IVI windows.
The Ay (address 26) will be displayed in the UP—DN IVI windows. The Ai
(address-27) will be displayed in the L-R IVI windows. As the spacecraft attitude
changes, the computer will maintain the correct AV display with respect to
instantaneous spacecraft attitude thru a closed loop with the platform gimbals.
An attitude change will resolve the AV components along the 5 vectors of the
spacecraft (body coordinates). The AV°s displayed on the IVI‘s are also closed
loop with respect to spacecraft translation maneuvers thru the platform
accelerometer. When the spacecraft is maneuvered in attitude to null the
pitch and yaw FDI's, the single Velocity resultant will be displayed in the
FWD—AFT IVI windows. For each set of IVI windows, there are small green lights
indicating the direction in which a spacecraft translation maneuver would be
required to drive the IVI‘s to "zero" if the S/C attitude were to remain
constant.

An additional option is included so that the Y and Z IVI channels can be bypassed
during Agena thrusting. This allows response of the X IVI channel every computer
cycle rather than every third cycle. This option may be exercised by use of
Address 55 of the MTIU.
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REENTRY

·

‘The reentry computer program provides the capability to fly an automatic reentry
or to fly a manual reentry by nulling the Roll FDI from 400,000 feet to 80,000
feet altitude.

UPDATES

The reentry computer program can receive DCS updates when the computer is in the
reentry mode up to TR-l20 seconds and in any other mode up to TR = O. The MTU
may be used for updating until TR = O while in any mode. The initial condition
data of the RE—ENT mode consists of earth centered position coordinates and
velocity components valid at TR = 0 and the target latitude and longitude.
The target coordinates may be updated following TR = 0 using the MIU.

INITIATION

The RE—ENT computer mode can be started by a TR = O discrete input (DI) from
the Time Reference System (TRS), from the COMP button on the pedestal, or from
the MAN FIRE RETRO Telelight Switch. With the COMPUTER mode switch in RE—ENT,
the computer will accept and store l0 sec of acceleration data from the platform
accelerometers prior to initiation of the RE-ENT mode (TR = 0). If the retrorockets
are fired at a time other than TR = 0 the landing footprint will be shifted
proportionately requiring different control action to achieve a desired target.

TR = 0 to 400,000 feet

At TR = 0 the first retro rocket will fire. The last retro rocket thrust will
end at TR + 22 seconds which includes tailoff time. At TR = 0 the COMT light
will illuminate green and the computer will accept acceleration data from the
platform accelerometers for 60 seconds. During retrofire and until the 60-sec
time period is over, the computer will integrate the acceleration data and
display the AV from retrofire on the IVI's in body coordinates that are not
closed loop with S/C attitudes. TR + 45 seconds and in retroattitude, the
JETT RETRO Telelight will illuminate amber. When depressed, the retro rockets
are jettisoned; the BEF bias (“fly to" the FDI°s in BEF attitude) is removed;
the roll FDI‘s are locked in the MIX mode regardless of flight director mode
switch selection. At TR + 60 seconds, the computer by—passes the accelerometer
data and navigates the spacecraft to 400,000 feet using a programed drag and
air density profile. The HI RANGE for FDI scale deflection should be selected.
As long as COMP MODE and ATT REF are selected, the FDI will reference zero
regardless of S/C attitude.

400,000 feet to l.0 ftgsecg

When the spacecraft altitude is calculated to be below 400,000 feet, the computer
will command a zero degree bank angle, send the bank angle error to the FDI roll
needle, and began using accelerometer data in the navigation. When the roll FDI
needle is nulled, a full lift (heads down) attitude will result. This attutude
will be held until an acceleration greater than l.0 ft/sec2 is measured from the
accelerometers, at which time the computer will calculate and display downrange
and crossrange errors on the pitch and yaw FDI needles, respectively. The
acceleration will reach l.O ft/sec2 at an altitude of approximately 290,000 feet.
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1.0 feet/secg to 80000 feet

·

When the 1.0 feet/secg acceleration is sensed, the down range and cross range
errors will be displayed on the pitch and yaw FDl's. To calculate these errors,
the distance down range to the touchdown point is compared with the distance to
the touchdown point that would be obtained if zero lift (rolling reentry) were
flown. lf lift is needed, a roll FDI bank angle command is calculated
using the cross range error and the lift distance needed to reach the target. lf
there is no cross range error, the bank angle commanded from the "heads down" BEF
position will be zero. Full scale deflection from center on the pitch FDI (down
range) is $200 n.m. (Hl scale) and $100 n.m. (LO scale). Full scale deflection
on the yaw FDI (cross range) is $25 n.m. (Hl scale) and $12.5 n.m. (LO scale).

Note: This procedure is continued until there is no more down range error or
until the computations of altitude (from the center of the earth) shows
that the S/C is 80,000 feet above the earth's surface.

When there is no more down range error, but there is a cross range error greater
than the l n.m. deadband, the bank angle to hit the target will no longer be
computed but a 900 bank angle error signal will be sent to the roll FDI until
the cross range error is within the deadband or until the 80,000 feet altitude
is reached.

When there is no more down range error or cross range error greater than 1 n.m.,
the computer will command 150/sec roll rate to give the S/C a zero lift trajec—
tory until the 80,000 feet above the touchdown point is reached.

There is a "short way home" logic that allows the S/C to continue the established
roll rate if the lift vector is further than 1300 away from where the lift vector
should be but rolling away from the desired bank angle. lf the lift vector is
within 1300 of where the lift vector should be and if the S/C is rolling away
from the desired bank angle, roll is commanded in the opposite direction.

When the computation (of the distance to the center of the earth) indicates that
the S/C is 80,000 feet above the earth surface, the roll gimbal is checked and
a signal that is opposite to the roll gimbal angle is commanded, thereby setting
any bank signal or roll rate equal to zero. The pitch and yaw FDl's are commanded
to zero.

The S/C is now in the proper attitude for drogue deployment.

The reentry program has a self test capability which provides a check of all
instructions in the navigation equations and guidance logic. The test is a
simulated reentry using a set of fixed test conditions. The computer compares
the test solution to the stored correct solution and indicates to the Astro
the test results.
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COMPUTER PROGRAM NOTES

RENDEZVOUS

l. When RNDZ is selected, after RDR lock—on is established, the computer
will go through an initialization cycle and sets mTTPR = 2700
and the angular distance between vernier corrections A = 6OO. These values
can be changed via the MDIU.

2, The computer will zero the IVI's and then start cycles to check the
RDR until the RDR ready discrete is up. At this time the computer will
read the range to the target and the sine of the azimuth and elevation
angles of the target with respect to the spacecraft. The computer checks
that the data is within reliable operating ranges of the RDR.
If the data is out of range, it is discarded, and if it is in range, a
second set of data is taken and compared to the first. If the two
ranges are within a specific tolerance, the first set of data is accepted.
The computer uses this accepted data and the gimbal angle information to
compute the position of the spacecraft in target centered navigational
coordinates (X, Y & Z) and stores this coordinate data. This process will
continue at lOO second intervals until 7OO seconds after the first valid
RDR sample.

3. If during the RDR interrogation an invalid data point is received,
the COMP will interrogate the RDR four times a second until a valid

·

point is received or until lOO seconds have passed. If late data is
received, it is time tagged with the actual late time and stored. If
no valid data is received, then a missed point indicator is stored.
4. 7OO seconds after the first valid data point (provided that the last
data point is not a missed point), a sequence of calculations is begun
using the Clohessy—Wiltshire equations. The data storage table contains
ll spaces for data stowage and the latest data point is always stored in
position ll, and earlier data points shifted dovm toward l by one storage
space, with any data bit in the first data stowage space being shifted
out. At the end of 700 seconds, 8 data points will have been taken and
spaces l, 2 & 3 will have missed data point indicators stored in them.
The data point stored in number ll is compared with the data in l through
7. Points l, 2 & 3 are invalid, therefore, only Z., 5, 6 & 7 are used.

5. The AV is displayed on the AVX of the IVI for 5O seconds. After
that the IVTS are zeroed and remain zero for 5O seconds. During this lOO
second interval, the astronauts must determine whether to push start COMP
and initiate the closed-loop Rendezvous or wait for anotherAV . When a
AVT has been selected and the start COMP depressed, the midpoin¥ of the
first thrust is set at 250 seconds after the last radar point was
taken. The AV for the initial thrust is calculated, the angles to align

·

the Spacecraft for that thrust are displayed on the FDIs and the IVIs will
count up. When the start COMP light comes on,thrust should be initiated.
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RENDEZVOUS

·

NOTES

6. 150 seconds after the midpoint of thrust (TM + 150), the Spacecraft
attitude is computed so that at (gg + 200 sec.) the Spacecraft can be
alägned onlthe target. At (TM + 0 secs), the computer starts taking
ra ar samp es at 20 second not 100 sec. intervals for 120 seconds(7 samples). (ix, + 200 Sec.) + (120 Sec.) = TM + 320 Sec. At TM + 320
seconds, all FD s are commanded to zero for platform alignment.

7. 80 seconds prior to the first verier correction, the platform align-
ment is terminated by an indication from the FDIs to re—a1ign on the
target. At the end of the 80 seconds for spacecraft-target alignment,
one rage; data pointkis taken. This one radar data point, plus the
seven a a points ta en prior to the platform alignment are used to

cämäääeba ver?i§r.AN. As säen as the ZSV appears on the IVIs, thrusting-
s o egin 1 ne-of—sight .

8. The procedure in the previous paragraph is repeated as many times as
necessary.

9. Out-of-plane correctgons will be made on the first thrust and on any
vernier correction of 90 or less from rendezvous.

10. l50tseconds after the last vernier correction, the start COMP light
_goes ou indicating that the closed-loop rendezvous is complete. At this
time, 1f there is less than 30 orbital travel to rendezvous, the computer
will interrogate the radar each l/8 second and the radar range can be readom};. or thä catchup mode can be selected as it interrogates the radareachsecon.

ll. A self test capability has been incorporated into rendezvous mode on
Module lll. The self test provides a bit by bit check of essentially all
the computer instructions with the exception of the radar, accelerometer,
and gimbal angle read subroutines. The self test is initiated by manual
insertion of a negative valve of the parameter LCS via MTIU (address 91).
Exit from the self test is automatic at the conclusion of the test or may
be forced by manual insertion of a positive valve for LCS via MDIU
(address 91) upon exit from the self test, the Rendezvous mode is
re-initialized and the complete sequence repeated.

lndications of successful self test are:
(a All 1Vl channels are set to 007.

b The FD1 commands are set to zero.
c Computer running light remains OFF.

lndications of unseccessful self test are:
(a) All 1Vl channels are set to 505.
(b) The FDI commands are set to l80°.
(0) The computer running light is turned ON.
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ORBIT NAVIGATION

Orbit Navigation mode provides the capability of navigating in real time during
periods of thrusting.

Two sets of memory locations are used to store spacecraft initial conditions. One
set is used for M?IU/DCS updates and the other set is sued for onboard generated
initial conditions. The astro selects the desired set of initial conditions using
LCM4 (address 99). The onboard generated state vector initial conditions are
automatically selected upon mode selection.

Subsequent to selecting initial conditions, the astro depresses the START computer
button, the computer running light will illuminate and the computer will integrate
the initial conditions to the present position and velocity. The computer running
goes out when the computation of present position and velocity is finished.

After the COM? lights goes out, the computer maintains current position and velocity
and computes attitude error displays (using the AV components 25, 26, 27) for the
maneuver thrust.

The second time the START computer button is depressed, the AV requirements, in
body coordinates, are displayed on the IVI°s and pointing commands are displayed
on the FDI's. The astro then initiates thrust, and the computer will monitor
the accelerometer signals to perform navigation and to drive the IVI displays as
thrust is applied.

The third actuation of the START computer button indicates that thrusting is
complete. The computer will then turn off the COMP light, stop driving the IVI‘s,
and navigation will continue in real time with an integration interval of l6 seconds.
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ORBIT PREDIOT

This mode provides the onboard capability to determine spacecraft position and
Velocity at a selected time and the option of determining the target position
and Velocity at the desired solution time and calculating the spacecraft position
and Velocity relative to the target. The astro also has the capability to
predict spacecraft position and Velocity after simulating a spacecraft maneuver.

The prediction of spacecraft orbital ephermeris is initialized from either a
ground (DCS/MDIU) update or an onboard calculated orbital update received from
ASCENT, ORBIT NAVIGATION or ORBIT DETERMINATION modes.

A ground computed (DOS/MIU) initial state vector can be chosen by selecting
LOMA positive (99/lllg) on the MDIU. The onboard initial state Vector can
be chosen by setting LCMA negative (99/99994) on the MDIU. DOS updates received
following mode initialization are used only when the mode is re—initialized by
momentarily selecting some other mode and returning to eh PRED NAV mode.

After choosing either onboard or ground initial conditions the astro selects
LOM5 positive if he desires to calculate spacecraft ephemeris, LOM5 negative
for target ephemeris or LOM5 to zero for both ephemeris concurrently with a
calculation of spacecraft position and Velocity relative to the target vehicle
at the desired solution time. The prediction of target vehicle orbital
ephemeris is initialized from an orbital update obtained from a set of memory
locations which can be modified only via MDIU.

The astro next inserts a desired solution time (TTRE, address 20). The first-
time (TTRE) inserted after mode selection is a time-to-go to the desired time.
All times inserted after this are elapsed time from the reference time (TEO)
of the initial conditions.

After inserting the desired solution time the astro depresses the START com-
puter switch. The computer running light will illuminate and the initial
state Vector(s) will be integrated to the desired solution time. The computer
running light is turned off when the calculation is completed. Solutions may
be read out on MDIU address l5—l8 and 75-78.

After the initial solution is reached, the astro may obtain successive solutions
by inserting a new desired solution time and pressing the START COMP switch. If
the start comp switch is depressed without inserting a new prediction time, the
computer will provide a solution for a time 50 seconds later than the previous
solution.

The state vectors which are Valid at the solution time are stored to serve as
initial conditions for determining state vectors at the next solution time and
as MDIU display quantities.
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A spacecraft maneuver may be simulated by setting LCM2 (address 99) either
negative or zero. The astro next updates the position and velocity to the
time of the desired burn, inserts the desired velocity change in addresses
25, 26, 27 and pushes the start comp button. The insertion of a new solution
time (TTRE) and a second depression of the START COMP button will provide a
prediction of future spacecraft position and velocity using the modified initial
conditions.
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ORBIT DETERMINATION •
l. The Orbit Determination Mode provides an on-board capability to improve

navigation accuracy. It processes measurements taken in-flight and computes
the corrections to be added to the navigated position and Velocity to bring
them into closer agreement with the actual position and Velocity of the
spacecraft.

2. The procedure for initializing the mode consists of the following steps:

l) The astronaut selects the Orb.MDet. position on the computer mode

·

selector switch tassuming Module VI has been previously loaded into
the computer).

2) The astronaut sets LC M4 Via MDIU address 99 to select his desired
initial condition source according to the following rule:

(-) on-board generated initial conditions

(O, +) MTIU/DCS entered initial conditions (initialized plus)

5) The astronaut sets LC M8 Via MDIU address 99 to + which indicates that
he wishes to start a measurement set.

4) The astronaut depresses the START COMP button. At this point the
computer running light turns on, indicating that the computer is
generating a reference trajectory and integrating it up to the present
time. When the computer running light has turned off, the reference
trajectory is being computed in real time and the system is prepared
to accept measurements. (il6 seconds)

The measurement procedure consists of the following steps:

l) The astronaut selects the type of measurement he wishes to make,
indicating this to the computer by setting LC M6 via MDIU address 99
according to the following rule:

(O) star—local Vertical measurement

(+) star-horizon measurement

2) The astronaut then inserts the right ascension and declination
of the selected star into the_computer via MTIU addresses 92 and 95
respectivelyl____Nlf a star horizon measurement is being taken, the
horizon band altitude is inserted into the computer Via MTIU
address 90.

5) The star-horizon measurements are taken with the sextant while the
star—local Vertical measurements are taken using the platform and
the window reticle. Sextant readings are taken by aligning it on
the star and the horizon, then pressing START COMP when the align-
ment is exact. The sextant reading is then inserted into the computer
Via MDIU address 85.

GEMINIl%PERATIONS HANDBOOK Flight Crew Support Division Prepared by _
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•

4) The star—local vertical measurement is taken with the platform aligned
to the local vertical. When the reticle cross—hairs are superimposed on
the subject star and the START COMP is depressed and
the COMP light will illuminate. The computer automatically calculates
the measurement angle from the platform gimbal angles and stores this
result in the correct location. After a measurement has been entered
(by the computer or the astronaut) the following steps conclude the
measurement sequence.

5) The astronaut depresses START COMP, the comp light goes out and the
Icomputer calculates the measurement gradient and the measurement residual.

6) The astronaut reads the measurement residual (the difference between
the measurement and the reference measurement) and on the basis of
this, decides to accept or reject the measurement.

7) The astronaut instructs the computer to accept and store or reject
the measurement by setting MDIU address SS according to the following
rule:

+: accept and store measurement
—: reject measurement

After a measurement has been addepted or rejected, the computer tests
to see if the total number of measurements accepted is equal to six.
If not, the computer awaits another measurement; if so, it proceeds to
the final portion of the process.

To indicate that the computer is calculating the state correction the

·

computer running light turns on for 65 seconds. When the light has turned
off, the astronaut proceeds to the trajectory correction function. The
procedure consists of the following steps:

l) The astronaut reads the position residual via MTIU address 84.

2) The astronaut reads the velocity residual via MTIU address S9.

5) The astronaut decides whether or not to accept the correction and
indicates this to the computer by setting MTIU address 88 according
to the following rule:

+: accept corrections ‘
—: reject corrections

If the corrections are accepted, the new position and velocity are
stored in the on—board generated initial condition locations. These
results may be used in any computation for which the on—board initial
condition locations are accessible.

If the corrections are rejected, the computei discards the oldest
measurement. When a new measurement has been accepted, the computer
recalculates the trajectory corrections. The trajectory correction
procedure is then repeated.
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RELATIVE MOTION

·

The Relative Motion mode provides the Astro with the capability to compute
maneuver AV's. The computer determines the AV required to maneuver from
an initial position and Velocity, with respect to the target, to a final
position and Velocity, with respect to the target. The desired transfer
of orbit requires a dual maneuver. The first maneuver places the spacecraft
in the required position at the desired time and the second maneuver
corrects the spacecraft Velocity at the desired position.

(1) Operation of this mode requires the following inputs to the computer.

(a) The relative spacecraft position, Velocity and time at which the
initial maneuver is to be accomplished.

(b) The final spacecraft relative position, Velocity and time after
the final maneuver.

(c) The target vehicle orbit radius.

(d) As the initial position and Velocity are inserted in the same
MDIU/DCS address as the final position and Velocity, the Astro
is required to use LCM 5 (AddreSS 99) to define which set of
components is being inserted.

(2) The computer provides the following outputs to the Astro upon
request.

(a) The total Velocity increment (AVT, Address 70) required for both

°

the initial and final maneuver.

(b) The total Velocity increment (AVI, Address 7l) required for the
initial maneuver.

A (c) The Velocity components (AR, AV, and A2, Addresses 25, 26, and 27)
of the initial maneuver.

(d) The Velocity components (dkf, Alf, and Aif, Addresses 85, 86, and
87) of the final maneuver.

(5) It is not necessary to switch out of the mode momentarily before
inserting conditions to obtain second or succeeding solutions.
When inserting conditions to obtain a second solution, it is not
necessary to reinsert parameters which remain the same.
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NORMAL OPERATIONALPROCEDURESFOR
THE GEMINI ONBOARD COMPUTER TOUCHDOWN PREDICT MODE

1. Turn Computer on.

2. Enter the following "8" values through the DCS or manually through
the MIU using the following addresses and units:

(1) l3:XXXXX (+100 yds) Set of inertially fixed orthog-
or = T3:XXXXX (-100 yds) onal axis with origin at theEO center of the earth, ZEO along

(2) YEO = lh:XXXXX (+100 yds) the north polar axis, and XEO
or YEO = Th:XXXXX (-100 yds) extending through a celestrial

reference lying in the equatorial(3) ZE0 = ißzxxxxx (+100 yds) plane'
or ZEO = T5:XXXXX (-100 yds)

(M) NEO = l6:XXXX.X (+.1 yds/sec) Velocity components in XEO,
or XEO = T6 xxxx.x (-.1 yds/sec) YEO, ZEO coordinate system.

(5) EEG = l7:XXXX.X (+.1 yds7sec)
6+ YEO = 77:xxxx.x (-.1 yas/Sec)

(6) EEG = l8:XXXX.X (+.1 yds/Sec)
or ZEO = 78:XXXX.X (-.1 yds/sec)

(7) A60 = l9:XXX.XX (.0l°) The angle from Greenwich Meridian to theXEO axis at the time of update.

·

(8) TF = l2:XXX.XX (MIN:SEC) The time to go until the update is valid.

3. Select T.D. PRE computer mode.

M. Select and insert T = 20:XXX.XX (MIN:SEC) into the MTU and pressENTER. TRE
NOTE: TTR , trial retro time is the time from present time until the
desired retro time. T RE must be greater than time needed to prepare
for retrofire and reentry and not greater than time needed for three
orbits since update.

5. Press START COMP and monitor running light under START COMP button. This
inserts the initial values into the computer.

NOTE: Two minutes are required for each orbit from update time to
TTRE and one minute for reentry computations.

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division Prepared by __;
S/C Rev oY‘i Mission Operations Branch Checked by /53Qf
P8 - EQ Section 2'5'7 Date 5 20/66 ApprovedbyMSC

Form 109% (Dec 63) NASA - Manned Spacecraft Center

·



6. When the computer running light goes off, TTR 85=>¤¤<.xX (MINZSEC), iS
displayed on the MRU.

NOTE: No "h" TTRE at the insert address "20" is the same as the TTR
readout address of "85" in No. "6" for second and subsequent trial
retrofire times inserted.

T. Press START COMP and 86;xxx.xx (.0l°), predicted touchdown latitude

·

at 50,000 feet, will be displayed on the MDRU. Copy this value.

8. Press START COM and 87:xxx.xx (0l°), predicted touchdown longitude
at 50,000 feet will be displayed on the MDRU. Copy this value and
plot it with the value from Step T on the provided world orbital
map. Write TTRE (the value from Step M or 6) beside the plotted value.

9. If the T.D. point is acceptable, insert the accept code 88:11111 and
press ENTER.

10. If the T.D. point is not acceptable, return to Step M and select anew T E. The new TTRE is obtained by taking the value from Address
85 T Eb. At is determined by the desired change in touchdown point.
NOTE: A reject code of 88:-9999 may be used but it is not necessary.

11. Set event timer to SY-BY for warm-up.

12. Press START COMP and monitor running light. TRC = 2l:XXX.XX (MIN:SEC)
will be displayed and should be set into the event timer. T is the
time for retro that has been computed. When the running ligäg goes out,
in 180 sec (3 min) after the T display, the computer transfers T Cto the TRS (TIM REFERENCE SYSTEM) and the event timer should be säarted
counting down. If TRC is less than 128 secs, it cannot be transferred to
the TRS and maneuver must be initiated manually. If TRC becomes unacceptable
during the 180 secs, a reject message 88:99999 must be inserted.

13. Insert the desired touchdown latitude at 50,000 feet into the computer
at address l0:XXX.XX (.0l°) and press ENTER.

lb. Insert the desired touchdown longitude at 50,000 feet
into the computer at address 1l:XXX.XX (.0l°) and press ENTER.

15. Select the RE-ENT mode of the computer thereby inserting the proper
initial conditions in the RE—ENT mode.

NOTE: If TR' from Step 12 is less than 128 sec, it will be
rejected by ghe TRS and will set the TRS retro time to 3 days. Retro
will then be manual with the use of the event timer or a new later
TRC must be computed.
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To accept new update data, momentarily select some mode other than
T.D. PRE and then return to T.D. PRE.

For the message section of (l) through (6) of No. 2, if a nine is
put in as the first digit, it will be displayed as a (-) but will be
accepted by the computer as a nine because the (+) or (—) has already
been determined . In all other cases, it will be considered as a (—).

The following graphical display is presented to clarify the situation
where an unacceptable TTR is obtained. Trial one indicated an early
retrofire, trial two, a late retrofire, and trial three was just right.

TE = ELAPSED TIME

TE(TRIAL ONE) TTR TRIAL ONE

(TIME WHEN UP- TIME INSERTED
TEO DATE IS in ADD 20

TE VALID (TRIAL ONE)

T READOUT ADD TRIAL TWO
E l 85 (TRIAL ONE) AT TR

(VALTD UPDATE) | 2PASSED TO S/C |<-l- TIME TNSERTED IN
ADD 20 (TRIAL TWO)

rl------ READOUT ADD 85

I
TRIAL TWO TRIAL THREE

I TIME INSERTED IN AT3
L O — ADD 20 TRIAL THREE

I
TIME READOUT ADD

85 TRIAL THREE

L/0
NOTE: Time inserted in ADD 20 (TRIAL TWO) = READOUT ADD 85 (TRIAL ONE)+AT2.

Time inserted in ADD 20 (TRIAL THREE) = READOUT ADD 85 (TRIAL TWO)-AT3.
This shows that the computer is only required to integrate over AT for second
and subsequent trials.
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COMTUTER MDU

NOTES

The Manual Data Unit (MDU) consists of the Manual Data Keyboard and the Manual
Data Readout units. The Manual Data Keyboard has ten push buttons for insertion
of addresses and data, while the Manual Data Readout has three push buttons
for control of manual data functions.

Readout — Insert the two—digit address, the first digit going into the left
address window and the second going into the right address window. Depress
Readout and any computer function that is going on will stop and the data at
the selected address will be displayed in 3.7 seconds. Then the computer will
continue on as normal.

Insertion — A two—digit address and a five—digit message must be displayed.
If negative data is to be inserted, the number nine key is depressed as the
first message digit. This means that the largest positive number that can
beinsertedby the MDU is 89,999 and the largest negative number that can be inserted
is -9,999.

Depress the Enter button and the data in the message windows is entered into
the computer memory at the designated address. Each digit of the address and
the message is verified by a slight ripple of the display wheels. If‘a number
other than the one displayed was entered, the ripple will turn the display
wheel to the number that was entered, This can happen if the number keys are
not held down for approximately Q_5 Sgcondg each.
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COMPUTER

NOTES

IVI's

·

The lncremental Velocity indicators display the AV values from 000 to _;999 ft/sec
in any one or all three axes. A value of'O.5 is added to each velocity value to
be displayed and the value is.rounded to the lower whole number. When a thrust
is made while the computer is in Ascent, Catch-up, Rendezvous, or Reentry, the
computer will resolve the acceleration data from the platform through the
matrices in the computer and drive the1AN values to these proper settings on
the IVI. TheAAN values are displayed with reference to body coordinates of the
spacecraft. However, the AV's displayed in REENTRY Mode do not change when
spacecraft attitude is changed as is true for the other modes.
Whenever the AN values are inserted from the platform through the computer or
from the MDU or DCS through the computer, they are closed loop with the space-
craft attitude. Any acceleration change will be sensed and changed to body
coordinates and displayed accordingly on the IVI's. The spacecraft can be
maneuvered such that all of the AN value will be displayed in one axis only.

Insertion of AN by the manual insertion knobs are not closed loop because they
are not resolved through the computer matrices. The computer automatically
zeros the,AN indicators when turned on and upon changing from one cmputer mode
to another computer mode.

The IVI's provide a display of the required or actual velocity change in each of
the three spacecraft axes, as determined by the particular computer mode of
operation.

a. Ascent - Display and countdown of insertion velocity correction calculated
by the computer. AV to be added will be displayed at SSEC0 + 3.5 sec. The
attitude errors will be displayed on the FDI at SSEC0 + 20 sec.

b. Catch—up — Display and countdown catch—up velocity maneuvering which will be
inserted via the Digital Command System, the MDU, or set in manually.

c. Rendezvous - Accept radar data, calculate and display ASV and pointing
commands required for rendezvous.

d. Reentry — The display will show the change in velocity, relative to
the body reference axes, caused by the firing of retro rockets. However,
the AV's are summed relative to the platform and transferred to the body
reference axes. This display will, therefore, not change with spacecraft
attitude.
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COMUTER

NOTES

The Auxiliary Computer Power Unit provides power to the computer during
periods of Varying bus Voltage, The Auxiliary Power Unit will supply power
for l00 M.S. and, if proper Voltage is not restored, will then shut the
computer down in a controlled sequence so that no memory data will be erased.

EXTENDED ADDRESS CAPABILITY
The DCS extended address capability is accomplished by sequential use of two
DCS addresses (computer addresses 60 and 6l) such that the data and an auxilliary
address are shared within the two word transmission. The extended address
technique is required for any DCS decimal address (computer address) greater
than 65. The extended DCS capability permits a greater number of DCS
loadable constants as well as providing a 26 bit data word update which elimi-
nates some errors resulting from the DCS 18 bit words.

EXAMLE
18 of the most significant bits Address 20

6 bits
24 E 7 6 1

·

8 least significant bits Auxilliary Address Address 21

246--
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AUXILIARY TAPE MEMORY UNIT NOTES

The Auxiliary Tape Memory (ATM) provides the capability of reprogramming the
digital computer of the Gemini Inertial Guidance System. Using this technique
all modules may be reprogrammed except the hard core portion of Module T. There
are two procedures available for reprogramming the computer: Manual and Automatic.
Each module is redundantly loaded onto the tape.

ATM MANUAL PROCEDURE

l. AC POWER SW - TGS
2. COMPUTER MODE — PRE—LN
3. COMPUTER POWER SW — ON
M. ATM POWER SW —·ON
5. ATM MODE SW - REWIND
6. Determine wind time to desired module.

Module Wind Time Module Wind Time

IA O - IB 4 min T8 sec
TITA 59 sec IIIB 5 min Ol sec
VIA l min 22 sec VIB 5 min 44 sec
TVA 2 min O5 sec TVB 6 min 27 sec
VA 2 min 48 sec VB 7 min IO sec

ITA 5 min 5l sec TIB 7 min 55 sec

7. ATM WIND SWITCH — WIND

Time Wind Operation
8. ATM MODE SW — STDBY
9. COMPUTER POWER SW — OFF

TO, Depress Start Comp while computer power switch is turned on.
ll. ATM MODE SW — PROG
ll. Monitor computer running light and TVI's.
l3. ATM MODE SW — STDBY
I4. ATM POWER SW — OFF

GEMINT OPERATTONS H&NDBOOK Flight Crew Support Division Prepared by
S/C IO Rev E Mission Operations Branch Checked by
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ATM AUTOMATIC MODE PROCEDURE

1. AC POWER SW — IGS
2. COMPUTER MODE — PRE—LN
3. COMPUTER POWER — ON
A. MDU P0wER - ON
5. ATM POWER SWITCH — OFF
6. ATM MODE SWITCH — STBY
7. Insert desired ATM command via MDU address 62, First Tape Position Word and

then Operation Code.

¤ 2 Oeration Code€"' Ol = ReprogramFirst _O.C. O2 = Verify
O3 = Reprogram & verify

First Tape Position Word (T.P.W.)

MODULE Program TPW TPW Last
ID NO. After EOP TPW

IA 1 A 38, AA
11A 99 A7 -- 87
IIIA 99 90 -- 130
IVA A 133 159 173
VA 5 176~ 207 216
Dummy 99 219 -- 263
IB 1 266 300 306
IIB 99 309 -- 3A9
IIIB 99 352 —— 392
1VB A 395 A21 A35
VB 5 A38 A69 A78
Trailer 99 A8l -- -—

8. ATM Power Switch -— ON
9. ATM Mode Switch — AUTO
10. MONITOR IVI's and COMPUTER LIGHT
ll. At end of commanded function, the L—R IVI will read one less than the

TPW after EOP value given above, and the computer light will go out.
12. ATM Mode Switch — STBY
13. ATM Power Switch — OFF
1A. Select desired computer mode.
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COMPUTER

NOTES

ADDRESS (a) The two digits to be inserted if a readout is
desired.

(b) The first two digits of seven te be inserted if
data is to be entered into the computer memory.

QUANTITY Nomenclature of the addressed memory units.

MODE Position of computer mode selection switch for the
corresponding address.

DCS UPDATE Address and data can be inserted through the DCS
system from the ground.

MDU INSERT The dimensions and units that can be inserted into the
computer for each address.

MDU INSERT The dimensions and units that can be displayed by the
computer for each address.

RANCE The maximum and minimum nominal amount that can be
inserted into or read out of the computer for eachaddress,

·
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T/M OF COMPUTER MODES

°
NOTES

Prelaunch ModeT/M (D/T)
1. Prelaunch selection 0 or +8V lh. Time in Mode Sec
2. Pitch gimbal Rev 15. Flow tag
3. Yaw gimbal Rev 16. Pitch rate Rad/Sec
M. Roll gimbal Rev 17. Position (X) Ft
5. Sum of X accel F—X FPS 18. Position (Y) Ft
6. Sum of Y accel F—Y FPS 19. Position (Z) Ft
7. Sum of Z accel F—Z FPS 20. Time to go to SEC0 Sec
8. Sum of X accel SF—XP FPS 21. Radical Velocity FPS
9. Sum of Y accel SF—YP FPS 22. Z Velocity Update FPS

10. Sum of Z accel SF-ZP FPS 23. Platform misalign Angle Rad
ll. Pitch error Deg 2h. Sum of X Accel at SSECO FPS
12. Yaw error Deg 25. Sum of Y Accel at SSECO FPS
13. Roll error Deg 26. Sum of Z Accel at SSECO FPS
lh. Time in mode Sec 27. Time—Lift—0ff to SSECO
15. Flow tag
16. Multiplex frame (1M frames) Diagnostic Catch—up Mode

Check T/M (D/T)
17. MDU—DCS Multiplex Word 1 Diagnostic

Check 1. Catch—up Mode Selection 0 or +8V
18. MDU—DCS Multiplex Word 2 Diagnostic 2. Pitch gimbal Rev

Check 3. Yaw gimbal Rev
19. MU—DCS Multiplex Word 3 Diagnostic h. Roll gimbal Rev

Check 5. Sum of X accel SF—XP FPS
20. MDU—DCS Multiplex Word M Diagnostic 6. Sum of Y accel SF—YP FPS

Check 7. Sum of Z accel SF—ZP FPS
21. M®U—DCS Multiplex Word 5 Diagnostic 8. Computed 1Vl (X) FPS

Check 9. Computed Tvi (Y) FPS
22. MU—DCS Multiplex Word 6 Diagnostic 10. Computed 1V1 (Z) FPS

Check ll. Pitch command Rad
12. Yaw command Rad

Ascent Mode 13. Logic time Sec
T/M (D/T) ih. Time in mcde Sec

p 15. Flow tag
1. Ascent selection 0 or +8V 16. lncremental velocity
2. Pitch gimbal Rev (X) FPS
3. Yaw gimbal Rev 17. lncremental velocity
h. Roll gimhei Rev (Y) FPS
5. Sum of X accel SF—XP FPS 18. Incremental velocity
6. Sum cr Y eccei SF—YP FPS (Z) FPS
7. Sum—of Z accel SF-ZP FPS 19. Time thrust of midpoint Sec
8. Velocity (X) FPS 20. Radar Range Ft
9. Velocity (Y) FPS 21. Sine radar elevation

10. Velocity (Z) FPS 22. Sine radar azimuth
11. Pitch error Rad
12. Yaw error Rad
13. Roll error Rad

GEMINI OPERATIONS BOOK F ' ht Cr . S 0 ° — ‘
S/c Rev

’”1>1~‘1e
iväiémPg
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Rendezvous Mode
T/M (D/T)

1. Rendezvous Mode selection 1. TOuChdOWH Pfédict MGÖG

2. Pitch gimbal Rev 2. Pitch gimbal Rev

5. Yaw gimbal Rev 3. Yaw Gimbal Rev

4. Roll gimbal Rev M. Roll gimbal Rev
5. Sum of X accel SF—XP FPS 5. Drag Accel. FPS

6. Sum of Y accel SF-YP FPS 6. Time Tag (Ephemeris) Sec

7. Sum of Z accel SF-ZP FPS 7. Time in mode Sec

8. Computed IVI (X) l FPS 8. Flow tag
9. Computed IVI (Y) FPS 9. Radius-Earth center to

10. Computed IVI (Z) FPS S/C Ft

ll. Pitch command Rad 10. Velocity—S/C earth ref FPS
12. Yaw command Rad 11. Radius Rate FPS
15. Logic time Sec 12. Transformation Coeff. CK1
14. Time in mode Sec 13. Transformation Coeff. CKM

15. Flow tag 1M. Transformation Coeff. CK7

16. Incremental velocity (X) FPS 15. S/C Latitude Rad

.17. Incremental velocity (Y) FPS 16. S/C Longitude Rad

18. Incremental velocity (Z) FPS 17. Integration Interval Sec

19. Time of thrust midpoint Sec 18. S/C Heading-Earth ref Rad

20. Radar range Ft 19. Sum of X Accel SF—XP
21. Sine radar elevation 20. Sum of Y Accel SF—YP
22. Sine radar azimuth 21. Sum of Z Accel SF-ZP

Reentry ModeT/M (D/¤¤>
l. Reentry selection
2. Pitch gimbal Rev
5. Yaw gimbal Rev
4. Roll gimbal Rev
5. Sum of X accel SF—XP FPS
6. Sum of Y accel SF—YP FPS
7. Sum of Z accel SF-ZP FPS
8. Distance to earth center Ft
9. S/C velocity FPS

10. Flight path angle Rad
ll. Down range error NM
12. Cross range error NM
15. Commanded bank Rad
14. Time in mode Sec
15. Flow tag
16. Longitude Rad
17. Latitude Rad
18. Predicted Zero Lift Range NM
19. S/C heading Rad
20. Density altitude
21. Range to Target NM
22. Integration Time Sec

Cggggggdbgy “ Flight Crev_Support Divisioh emma 0PERATIONS rmgmsoe
Apprcved Mission Operations Branch S C l0 Rev ÜTlß.
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Orbit Predict ModeT/MU?/T)

·

1. Orbit Predict Mode ll. Star right ascension Rad
2. Pitch, yaw and roll platform gimbal 12. Star declination Rad

angles Rev 15. Measurement angle residual Rad
5. Sum of X, Y, Z accelerometer outputs 14. Measurement type
4. Computer time in mode Seo
5. Flow tag and computation cycle Sec Relative Motion Mode
6. Spacecraft position coordinates Ft T/M(D/T)
7. Spacecraft velocity components FPS
8. Ephemeris integration time Sec 1. Relative Motion Mode
9. Target vehicle position 2. Sum of X, Y, Z accelerometer

coordinates Ft outputs Rev
lO. Target vehicle velocity components FPS 5. Computer time in mode. Sec

4. Flow tag and computation cycle Sec
Orbit Navigation Mode 5. Relative position coordinates

T/M(D/T) at transfer initiation Ft
6. Relative velocity coordinates at

1. Orbit Navigation Mode transfer initiation FPS
2. Pitch, yaw and roll platform gimbal 7. Relative in plane position

angles Rev coordinates at transfer
5. Sum of X, Y, Z accelerometer outputs termination Ft
4. Computer time in mode Sec S. Relative in plane velocity
5. Flow to g and computation cycle components at transfer

time Sec termination FPS
6. Integration interval Sec 9. Time of transfer inititation Sec
7. Commanded total spacecraft velocity lO. Time of transfer termination Sec

increments FPS ll. Total velocity increment
S. Time of initiation of orbit rate required to transfer and

torquing FPS match velocity FPS

·

9. Time read from TRS Sec
lO. Spacecraft navigated position

in ECI navigational coordinate
system Ft

ll. Spacecraft navigated velocity in ECI
navigational coordinate system Ft

12. Ephemeris integration time Sec

Orbit Determination Mode
T/M(1>/T)

1. Orbit determination mode
2. Pitch, yaw and roll platform gimbal

. angles Rev
5. Sum of X, Y, Z accelerometer outputs FPS
4. Measurement time Sec
5. Flow tag and computation cycle Sec
6. Earth centered inertial position

components Ft
7. Earth centered inertial velocity

components FPS
8. Integration Time Sec
9. Position Residual Ft

lO. Velocity Residual Ft
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L—BAI\lD RADAR NOTES

·

The L—Band radar interfaces with the radar range and range rate meter,
the FDI's, the computer, a lock-on light, and the encoder. The radar
range and range rate display is a semi-logarithmic meter that will display
ranges from 0 to 300,000 feet, range rate from -l00 to +500 ft/sec and a
vernier range rate that displays i5 ft/sec. The range scale is internally
divided into three ranges, 300,000 feet to 30,000 feet, 30,000 feet to
3,000 feet, and 3,000 feet to 0. The low scale range is more accurate than
the mid and high scale ranges. When switching from one range to another,
a glitch will be observed on the range rate display.

For ranges greater than 50 N.M. with the radar locked on, the range needle
will be deflected full scale, the range rate needle will indicate zero, and
the vernier range rate will indicate zero.

The FDI’s can display pitch and yaw angle errors to align the S/C on the
line-of-sight to the target if RDR and ATT have been selected on the FDR
and FDM. Roll is always from the platform. The FDI's are limited tojl0O hi scale or i5O low scale. The radar may still provide angle data to
the FDI's even though the range or range rate has failed.

The radar lock—on light will illuminate upon receipt of T response pulses

I
from the transponder. The lock-on light

U U could fail and the S/C
still have lock-on and valid indications.

The computer accepts three data inputs from the radar: line—of—sight range
to target (250 N.M. max.), elevation and azimuth angles (%25O max.). Ranges
up to 250 N.M. can be read from the computer through the M.D.U. (Address 69).
If the analog range and range rate fail, the radar may still provide digital
range.

In the undocked configuration, the encoder may be used to send RF commands
via the L—Band radar. When the Encoder is turned on, the PRF of the radar
is changed from 250 pps to 256 pps and locks out the agena ground command
system.

In the docked mode, the radar‘s transmitter characteristics will be degraded.
The frequency will shift and the pulse width may increase depending on the
effective VSWR that is seen by the transmitter. If the radar is on in the
docked mode, damage may be incurred by the radar due to the transmitted
power being reflected back into the radar's receiver.

Good radar track of the target is possible from ZX>feet to i8o N.M. The
maximum servo angular tracking rate is 1.50/sec. For tracking rates greater
than this, a lagging error is introduced. The readouts of AZ or EL angles
are limited to +2b.5O by the mechanical limitations of the servo shafts.
For AZ or EL angles between 2b.5 and 37.b, the antenna will be driven against
the stops. However, the radar has a true lockon and will give the correct
sign of the AZ or EL angle. If the AZ or EL angle is reduced to below 2b.5O,
the antenna will remain against the stop for approximately lb. seconds.

·

For EL or AZ greater than 37.bO, the radar will have a true lockon and the

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division Prepared by Q ÜS/C ..lQ.... Rev „9£i§... Mission Operations Branch Checked by '-Ä7£V
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FDI will he pegged out to approximately 900. There will be no reversal
of polarity, provided continuous lock—on is maintained.

False lockon can occur if initial acquisition is in the region of EL or
AZ greater than 37.MO. In this case, the FDI's will display pointing
commands of the wrong sign. The procedure to assure true lockon is given
in Section 2.5.8, page 2. ‘

Random motion will be observed on the FDI until range decreases to
approximately 60 N .M. Excursions of approximately one-half degree willbe observed at Lock-on range and decrease to no excursion at 60 N.M.
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L—BAND RADAR TRANSPONDER
FUNTIONAL BLOCK DIAGRAM

··::*I

OSCILLATOR TRANS- I :..____, ANTENNAGOMMAND AND IVIITTER ..1-.: SWITCHI NCDULATICN MODULATOR —··—··
I II I %I
I MESSAGE I PULSE I REE/

©
TRANS- 'TUQI

I AGGEPTANG NIDTR RVRRID III AZ NIITTER «.-.I
PULSE I DISCRININATCR ELI-—-———J II

/ IRECEIVER // I RECEIVER
j;_I§Tj„I ANALOG DEMÜD— IRANGE ULATOR I ZMSEG

I·_·_gi E RANGE & DELAY
RATE SERV0 I

I I' IDIGITAL DIGITALRANGE ENCCDER I SUR BIT
I DETECTCR
I
I

GMDUTER SEIISTER I TRANSPCNDER _
O RE E E INDUGTION IEGENA° Auuvuum °" PQ'} CMDS I- L..-.I/'7{/I\\ R I GANALOG AN LERAEARij-/ (Ö
0 I .. 12
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·

SUGGESTED PROCEDURE TO NULL FDI NEEDLES THUS ASSURING TRUE LOCK-ON
l. Lock-on light turns on

2. Flight director indicator reference to radar

Pitch Vehicle in Direction
Indicated by FDI Pitch Needle

_ 1 Null
Does FDI Pitch Needle Pass Through Yes pitch
Null Needle

Stop at Attitude Change F! 300
and Wait 15 Seconds

Does FDI Pitch Needle Pass Through Null Repeat Verify that
Null 1 Pitch Procedure Both FDI

Needle For Yaw Needles are
Nulled

Pitch Vehicle in Direction

·

Indicated by FDI Pitch Needle
Does FDI Pitch Needle Pass Through Null
Null Pitch

Needle

No False null if no exist by this time

Stop at éttitude Change·$! 100, Turn Radar to Standby.
Pitch 90 in Opposite Direction. Turn Radar on and
wait until FDI Needles Deflect

NOTE: If radar lock-on light turns off, turn radar to stangby, return to
original attitude and pitch vehicle approximately 50 in opposite
direction. Turn radar on, then start procedure again when FDI's
deflect.

·

Exit is at l First pass if elevation (azimuth) angle is less than 2)+Ö5O

2 First pass if elevation (azimuth) angle is less than 30 O
3 First pass if elevation (azimuth) angle is less than 37.N
1 Second pass if elevation (azimuth) angle is less than YMÖ5
2 Second pass if elevation (azimuth) angle is less than 80 O
3 Second pass if elevation (azimuth) angle is less than 8T.h
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RANGE AND RANGE RATE ACCURACIES
(As READ 0M MGE/m0E RATE METER)

I. Raue Acourac

Raue Accurao 5

0 - 5,000 ft. i_5% Or i_l40 ft. whichever
is larger

5,000 ft. to 50,000 ft. i 5% or _+_ 860 ft. whichever
is larger

50,000 ft. to 500,000 ft. i 8159 ft.

II. Raue Rate Acouracies

(For Raue Less Than 0,000 ft.)

Raue Rate Aocurao 5

-5 ft/sec to + 5 ft/seo (veruier) i 5% or i l.5 ft/sec whichever
is larger

-100 fb/geb bb -54.9 rb/Sec i 5% bb i 5.65 rb/Sbb whichever
is greater

-54.9 ft/sec to -25.2 ft/seo _+ 5% or i 2.68 ft/sec whichever
is greater

25 2 ft/seo to +25 2 ft/sec i 5% or i 7 59 ft/ägcggeääeäver- . . . h' h

+2,5.5 ft/seo to +54.9 ft/sec i 5% or i 2.68 ft/sec whichever
is greater

+54.9 ft/seo to +175.5 ft/sec i 5% or i 5.85 ft/sec whichever
is greater

+175.5 ft/sec to +500 ft/sec i 5% or ;•·_ 16.59 ft/seo whiohever
is greater
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TIME REFERENCE SYSTEM

NOTES
,• IUIV nl:

Q
Ill!

{-_
f-\ DOU-

_· . · „.. -„ Q-l.l| VM

EMERGENCY g ÄLIFT—OFF FSTART T ; LIFT-orr RELAY
O _ usi-un-1a-1•——1•

ÜF I 1COMPUTER
-

F -: atv BusseELECTRONIC 28V PÖWER POWERED ATDCS TTMRR I 1.6·· LIFT- II IQ orr Ilapsed Time ÄDigital
Clock L-; —_ "_— j“I

The Time Reference System consists of an Electronic Timer, an Event Timer,
and an eight-day/24-hour clock. The Electronic Timer is in the area behind the
panel and is started by the lift—off signal from the GLV or by the manually

_ actuated emergency start UP signal from the Event Timer. The Electronic Timer,
when started at lift-off, will start thecomputer.The

Electronic Timer is basically an electronic binary counter (requiring
O.24 amps) which provides an elapsed time since lift-off (Te), time-to-go to
retrofire (T ), and a time-to-go until all DCS relays are reset (TX). The TR—256
sec and T -3B sec signals also come from the Electronic Timer. The TR=0 discrete
will star? the computer and fire the retro rockets.

Elapsed time and time-to-data are stored as binary-coded words in magnetic
shift registers. The basic time reference is a 1.048576 M.C. crystal-controlled
oscillator with the least significant data bit representing 1/8 second. Each
l/8 second is divided into 32 words; each word is divided into 32 bits; and
each bit into 32 "S" pulses. Of the 32 bit words that are sent out, 24 are used

One is a sign bit, and the others are address and instruction bits. The
"S" pulses are used as shift and transfer pulses to drive the magnetic registers
and as clock pulses for synchronizing data transfer in or out of the Electronic
Timer.

Data in the timer registers are not continuously displayed; however, the
crew can command readout of T via the MU. Time displayed will be in
error by 3.7 seconds due to täme takän for the computer to display the value.
The elapsed time (Te) can not be read out via the MDU.

If there is an attempt to update TR to less than 128 seconds

·

the TRS wll automatically be set to 580 hrs 16 min 00.957 sec_; .975 sec.
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LASAAAFAAJON NAME ANDFuwcmowTIONI POSITION =PAGE _ .„„„4

Center NO. l & NO. 2
Panel AUDIO MODE

Switches
One for each

·

astro
S? - (a) Powers lOOO cps tone generator.

(b) Directs 1000 cps tone to HT TP&¤SC@iV@T·

(c) Provides standby power to HF
transoeiver thru HF Select Switch in RNTY A
position.

(d) Provides continuous keying of HF
transceiver.

HF - (a) Directs astro audio output to HF
transceiver.

(b) Provides standby power to the HF

·

transceiver thru HF Select Switch in. RNTY
position .

(c) Provides keying line from HF transoeiver to VOX or
PTT switches for full transmission power when keyed.

Provides intercom capability only (disables HF, UHF, and
INT

_ HF-DF transmission). The output level to the voice tape
(IHFGTCÜM) recorder is 8db lower than in HF, UHF, or HF/DF modes.

UHF - (a) Directs astro audio output to UHF tT&HSC€iV€T
No. 1 & 2.

(b) Provides standby power to UHF transoeiver No. l or
(thru UHF Select Switch in No. l or 2 position)

(c) Provides keying line frmmUHF transceiver to VOX or
PTT switches for full transmission power when keyed.

·

- · · · Prepared by . { Rev A
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^ I "1T‘ REMARKS

M (a) TONE VOX (VM). 1. Intercom capability exists any time
(b) Sameas (a). mike is keyed, independent of MODE

Switch setting (see KEYING Switch
(0) HF - T/R (VM). for more details).

WHIP ANTENNAS - HF 2. AUDIO & UHF T/R 1 & 2 C/B's power
(VCC). redundant headset and mike amplifiers.

(d) Same as (0). 5. The astros can hear the lOOO cps tone
via sidetone. Sidetone volume can
be controlled using the HF Volume

(8) AUDIO & UHF T/R Control.
l & 2 (VM)• 4. To insure normal signal input to voice

(b) WHIP ANTENNAS — HF tape recorder, leave AUDIO MODE
(VCC). Switches in a position other thanHF‘ T/R (VM). INT and the KEYING Switch in CONT
AUDIO & UHF T/R INT - PTT.
1 & 2 (VM).

c) Same as (b).

AUDIO & UHF T/H 1
&/or 2 (VM).

(A) AUD10 & UHF T/H
1 &/or 2 (VM).

(b) Same as (a) plus I
UHF RELAY

·

(0) Same as (b).

U
S/C10 Rev A Communications GEMIN1 OPERATIONS HANDBOOK

Date 7/1/66 Voice and Beacon Control Section 2.6.1 PH 2

·
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PANELLOCATION NAME AND FUNCTION

·

SECTION I POSITIONPAGE

Center NO. 1 & NO. 2
Panel AUDIO Volume

Controls
One set for each
astro
UHF — Three wheel type controls (one for each mode) for each
INT - astro to regulate his headset audio volume.
HF -

Center UHF S! and HF S! (Squelch Controls)
Panel UHF — Two wheel type controls for regulating UHF and HF

HF — receiver squelch (each control effects both astros).

I

Center UHF Select SwitchPanel No. 1 — (a) Powers UHF receiver No. 1.

·

(b) Connects UHF transmitter/receiver No. 1 to the
quadriplexer.

(c) Provides stendby power to the UHF transmitter No. 1
(thru MODE Switch in UHF position).

(d) Enables keying of UHF transmitter No. 1 for
transmission.

No. 2 - Same es above except for T/R No. 2.

OFF - No power.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division ääääiäädbby )·ä;:1
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CTRCUIT BREAKER TELEMETRY
BUS POWER REQUIRED REMARKS

Indicator setting from Off to 9.
Note that high settings of the squelch
control may completely prevent reception.
Normal setting is just past noise
threshold.

(a) AUDIO & UHF T/R 1 ransmitter/receiver warm—up requires,_ Receiver - Q_]_Q amps
(V 10 to 20 seconds. Usage prior to this, _ M t Transmitter - _ _ _(b) UW RELAY (VCC). Standby _ 051 amps time will not damage equipment but result

Tranamit _ 157 in degraded output during warmup.
(c) Same as (a). &mPS

(a) Atmio & UHF T/11 1
(VM).
mm RELAY (VCC).

UDIO & UHF T/R 2 (VM).
· u¤ RELAY (VCC).

Power req'd —

Same as above

5/C lO Rev: A Communications GEMIWI OPERATIONS HANDBOOK
Date 7/1/66 Voice and Beacon Control S@C*¢1O¤ 2·6·l P8 4
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I PANEL
I

LOCATION NAME AND FUNCT ONQECTION I posymow I
PAGE

Center HF Select SwitchPanel RNTY (8.) Powers HF receiver. I
(b) Provides standby power to the transmitter

(thru MODE switch in HF or HF/DF position).
(c) Enables keying of HF transmitter.

OFF — No power

OFF _No power

Misc PTT Buttons (Q) (Push to Talk)
Push on - (a) Keys transmitter (thru the MODE switch).

(b) Keys mike amplifier.

Center RESC BEACON
Panel CONTROL Switch

ON - Powers UHF Rescue Beacon and Flashing Recovery Light.
OFF - No power.
W/O LT - Powers UHF Rescue Beacon only.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division PTGPGTGÖ by · BGV A•• 5 Se t' 2 6 l I ‘ ° O t'ons Branch checked bg i#——-g C IOH • • M1SSlOH p€I°8· l Approved y
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1

·

CTRCIIITUEREAKER POTääE;IE:ä§;RED REMARKS

Reeeiver _ O_O9 amr 1. Transmission with retracted antenna
Transmitter _ will damage transmitters.

·

(a) HF T/H (VM)- Standby * O~56 amPS 2. Transmitter/receiver. warmup requires
(b) HF WHIP ANTENNAS Tnanamit — 1-78 10 to 20 sec. Usage prior to this

(VOC).
&mpS°

time will not damage equipment but
(c) Same as results in degraded output during

warmup.

1. Two PTT buttons are located on theAttitude Control Handle and one on
each electrical suit umbilical.

2. PTT buttons can be used while in the
VOX position of the KEYING switch.

RESC BEACON (VM). 0.93 amps. 1. Rescue Antenna extended at main chute
single point release. Transmitting
prior to this time will damage the

I transmitter.
2. Flashing Recovery Light has its own

·

power supply.

ds/c
10 R.ev CRM}
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LO)()IAI¥%ON NAME ANDI POSITION FUNCTION

Center KEYING SwitchP&“€l
VOX - (a) Selecta voice actuated keying (thru MODE Switch) to:

l. Power the HF or UHF tranamitter for tranamiasion.
2. Remove power from the receiver (receiver is

·

standby powered while tranamitting).
(b) Selecta continuous keying of mikea (hot intercom).

and tranamitter.

PTT — (a) Selecta push-to-talk keying (thru MODE Switch) to:
l. Power the HF or UHF tranamitter for tranamiaaion.
2. Remove power from the receiver (receiver ia

standby powered while transmitting).
(b) Selecta puah—to-talk keying for intercom.

CONT — (a) Selecta push-to-talk keying (thru MODE Switch) to:
INT/PTT l. Power HF or UHF tranamitter for tranamiaaion.

2. Remove power from the receiver (receiver ia

·

atandby powered while tranamitting).
(b) Selecta continuoua keying of mikea (hot intercom).

Center -·••.·; ; •;
Panel CONTROL Switch

CONT — Powers Adapter C—Band Beacon continuoualy. (Does not
diaable DCS command "on" capability.)

CMD - Enablea DCS to command Adapter C—Band Beacon on.
NOTE: If DCS command "on" ia already preaent,beaccn

will remain on when awitched from CONT to CM.

ZMENIMsc
Form 992A (Rev JU1 6l+)
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W CIRCUIT BREAKER TELEMETRYBUS PowER REQUIRED REMARKS

l.
ONE VOX (VM). Note there is continuous intercom (hot

and intercom) when VOX or CONT INT/PTT is 4
HE RELAY (VCC). selected.

Or - 2. VOX should not be used during EVA.
II WHIP ANTENNA (VCC).

l. To insure normal signal output to
voice tape recorder, leave AUDIO MODE
switches in a position other than INT
and the ICEYING switch in CONT INT—PTT.

·

2. CONT INT/PTT should be selected
during EVA.

5. When the pilot is performing EVA and
wants to communicate with Ground,
the CMD Pilot must press the PTT
Switch.

C—BEACON (VM). M D T he Adapter C-Band Beacon is located in
l. Adapter C-Band ·quipment adapter section and thus will

•e jettisoned prior te retrofire.
C-BEACON (VM). ·dapter C-Band characteristics:
DCS PWR (vMj_ {'eceiver frequency 5690 MC

Decoder pulse spacing - 5.0 t .5}l.sec
ransmitter frequency 5765 MC

Pulse repetition frequency (PRE) -
taudby Q_98 ampS_ 1 - 2670 PPS range

lnterrogated l,O58mp‘ Pulse width .75_; .1 sec.

5/C lQ Rev Communications GEMINI OPERATIONS HANDBOOK
Date g Ay/55 Voice and Beacon Control geetlea 2.6.1 pg 8
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PANELLCATION NAME AND FUNCTION

·

..„TION I POSITIONPAGE

Center C-RNTY BEACON
(a) Powers Reentry C-Band Beacon continuously. (Does

CONT * not disable DCS command "on" capability.)
(b) Powers the C-Band Helix antenna (reentry) phase

·

shifter (thru ANT SEL Switch in the RNTY position).

CIVH) — (a) Enables the DCS to command the Reentry C-Band
Beacon on, or continues to power the Reentry C—Band
Beacon if the DCS "on" command is already present.

(b) Enables the DCS to command powering of the C—Band
Helix antenna (reentry) phase shifter (thru ANT
SEL Switch in RNTY position).

Center ANT SEL (Antenna Select Switch)
Panel RNTY - (a) Powers Reentry C—Band Beacon phase shifter (when

C-Band Beacon in on).
(b) Connects UHF Stub Antenna (reentry R & R section)

·

to the Quadriplexer thru the Stub and UHF Whip
Coax switch and the Descent Antenna Coax Switch.

ADPT — Connects UHF Whip Antenna (retro adapter) to the
Quadriplexer thru the Stub and UHF Whip Coax Switch
and thru the Descent Antenna Coax Switch.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division PTGPETGÖ by ·~)• · BGV A
I 9 Section 2,6,1 .1I/Iigsion Opera.tions Branch.älggäléägdbäyMsc
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CIRCUIT BREAKER TELEMETRYaus Powm REQUIRED REMARKS
(a) 0nly one beacon at a time should be

in CONT since both beacon charac-
teristics are the same.

(a) C BEACON Standby 1.04 amps.

·

(b) Same as (a). Interrogate l.29amps (b) The phase shifter has its own DC-DC
W/Phase Shifter — converter. (26V AC, 453 CPS)·_ 1.67 ams

(a) 1>11>L1=:x wm? ANTENNA
V N • ·

L ”( CL') REENTRY C-BAND Characteristics
C BEACCN Receiver Frequency 5690 MC _|_

(b)S8m€ as (EL). Decoder pulse spacing - 5.0 - 0.5
Ißsec. WTransmitter Frequency 6765 MC

Pulse Repetition Frequency -
l - 2000 PPS +‘ Pulse width 0.7 — 0.2 ,usec

(a) C BEACON RNTY position must be selected during
launch, and also during reentry (prior

(b) COAX CNTL (V to Single Point Release for UHF Voice &CC_ telemetry transmission.
The R & R Stub Antenna should not be
’used during docking.

CIJAX CNTL (VOC). · The UHF‘ Whip Antenna is not available
UHF WHIP ANTENNAS (V ) until SEP SPCFT (automatically uncoveredCC
(Required for deploy— and extended at this time).
ment only.) _

I

xs/c IO Rev A ä Communications GEMINI OPERATIONS HANDBOOK
Date 7/1/66 Voice and Beacon Control Section 2.6.1 Pg 10
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PANELLOCATION NAME AND FUNCTION

°

QECTION I POSITIONPAGE U

Center HF ANT (HF Antenna Switch)
Panel EXT - (a) Extends Reentry HF Whip Antenna thru LANDING

Switch in ARM.
(b) Extends Adapter HF Whip Ant thru LANDING Switch

in SAFE
(c)Connects HF T/R to extended antenna

OFF — Removes power from antenna motors
RET - Retracts either extended HF Whip Antenna

WARNING: During docking the HF Whip Antenna
should be retracted to prevent

l
possible antenna breakage

Center SILENCEPanel Switch -
No. l — Powers both headset amplifiers of thepilot.i

Removes power from both headset amplifiers of the
command pilot.

NORM — Powers both headset amplifiers of both command pilot
and pilot.

No. 2 — Powers both headset amplifiers of the command pilot.
Removes power from both headset amplifiers of the
pilot.

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division PTSPSTSSbyI'
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CIRCUIT BREAKER TELEMETRY A S

·

BUS POWER REQUIRED REM RK

WHIP ANTENNAS - HF l. Both EXT and RET position are

(VCC), momentary and must be held in positio

·

until antenna is fully extended.
2. Adapter and Reentry Antennas may

WHIP ANTENNAS — HF require as long as 50 seconds to

(VCC)_ extend and 50 seconds to retract.
5. To insure that an antenna has been

fully extended, hold switch to EXT
for at least 50 sec.

AI. Limit switches cut power off when
antenna is fully extended or retracted

5. If one HF antenna is extended, it
should be retracted before extending
the other antenna or it may not be
possible to retract either antenna
until after the adapter antenna is
lost at retro-adapter separation at
which time the reentry antenna can
be retracted.

°

AUDIO & UHF T/R Crew talk capability exists in all
No. l &: 2 positions of silence switch.

I

S/C lg RQVOMG ' Cqmmunicgtigng GEMINI OPERATIONS HANDBOOK
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l'ANEI„ FUNCTM

·
RightAstroPanel

Amber Light — Light illuminates and latches "on" when a DCS Stored ES
Program Command has been received from the ground.

· Depress Switch - Turns light off (resets latching relay holding light

·

on).
NOTE: To avoid the possibility of missing SPC

confirmation, the mechanical iris should not
be closed to the fullest extent

ääeär Applies power to voice tape recorder transport and
electronics for continuous operation.

OFF — Removes power from voice tape recorder transport and
electronics .

MOM — Applies power to voice tape recorder transport and

·

electronics as long as it is in that position.

Center RCDR TAPE llluminates for two seconds approximately 2 minutes
Panel Amber light - before end of tape. Will remain on at end of tape.

·. - ~ A - · ·S· Prepared by L-J · RSV A

MSC Form 992A (Rev Jul 6L+) I
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·

REMARKS I

1. Verification 1. Push button switch.
DCS PWR (VM). (8 ones = Verify). 2. The DCS is jettisoned with the I

·

2. +6V DC Reg Power equipment adapter section.
(0 to 6V). 3. The DCS Power Supply is powered from

3. Rcvr Sig Str-Quad the VM thru the DCS PWR C/B. This
(-50 to -100 DBM). C/B is the only on-off control of the

4. Rcvr Sig Str-Dip DCS.
(-50 to -100 DBM).4. There are 2 DCS Receivers (A & B).

5. Package Temp They are connected to the Diplexer
(0 to 2000F). and Quadriplexer resp and both are

6. +28V DC Reg Power powered from the DCS Power Supply.
7. -18V DC Reg Power. The receivers are redundant in fdnctio -
; +23V DC Reg peWe1·_ The pcwer supply and decoder are not6
9. -6v DC Reg Power. redundant- .

TONE VOX/CLK LT(VM)
Spring loaded to center from MOM
position only. Tape recorder must be

I on for at least 4.5 seconds to insure
getting time correlation signal on
tape. A

roms Vox/cm-{ LT

Rgv A _ Communications GEMIMI 'OPERATIONS HANDBOOK
Date . 7/1/66 _ Digital Command System S°°“°“ 2*6*2 pg 2

—Msc Form 9928 (Rev Jun 6L+)



PANELLOCATION NAME AND

·

sscwiom I pos1T1oN FUNCTION
PAGELeft

Switch Circuit Breaker No. 8-59 (VCC)
C/B Panel COAX CNTL

Closed - Enables UHF Whip Coax Switch to
select desired antennas (thru ANT SEL Switch).

·

Left Switch Circuit Breaker No. 8-l (V )
6/B Penei M

AUDIO & UHF TgR
No. l
Closed · (a) Powers UHF T/R No. l.

(b) Powers the Left mike amplifier for each astro. .
(c) Power the Left headset amplifier for each astro.

Left Switch Circuit Breaker No. 8-7 (V )
6/B Panel M

AUDIO & UHF T[R
No. 2
Closed - (a) Powers UHF T/R No. 2.

(B) Powers the Right mike amplifier for each astro.
(C) Powers the Right headset amplifier each astro„

Left Switch Circuit Breaker No. 8-54 (VCC)C/B Panel UHF RELAY
Closed - (a) Enables keying of UHF transmitter/receivers (thru

UHF Select Switch.snd AUDIO MODE SWITCH).
(b) Enables routing of T/R No. l or No. 2 signal to

and from quadriplexer (thru UHF Select Switch).

6 rmpnaoac riigbt cm, supbbrz uiyibibb preperea by 1.. .Sääl lO Rev j?h" Missicn Op@r}*?¤nS Branch ¤h¤¤k¤d bY _pg I secubn 2.6. Date ,122*66 Appr¤v¤d by
MSC Fm-m mg] (9;; 63) NASA - Manned 6’p•cecr•ft Center
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‘ PANEL

·

r.ä§@§°¥ §ä’§?T$ä§ FUNCTION
Left Switch Circuit Breaker No. 8-42 (VM)
C/B Panel TONE VO CLK LT (a) Powers voice operated relays (VOX). S/C has two

« ¤l¤¤@d — vor ums.

·

(b) Powers tone generator (thru MODE Switch in HF-DF
position).

I (c) Powers voice tape recorder (thru RECORD Switch in
both CONT & MOM positions.

(d) Powers Time Oorrelation Buffer.
(e) Powers RCDR TAPE light.
(f) Powers Digital Elapsed Timer and its red

post light.

Ü
Left Switch Circuit Breaker No. 8-2 (VM)
C/B Panel HF T R

Closed - Powers HF transmitter·/receiver.
I

(WHIP ANTENNAS — HF C/B must be closed to key- transmitter . g

Left Switch Circuit Breaker No. 8-18 (V )0/B Panel CC
I WHIP ANTENNAS

Closed - Powers cover release solenoid of UHF Whip Antenna in
retro adapter section (thru SEP SPCFT). Antenna
automatically extended upon cover release. BOOST-
INSERT CNTL 1 or 2 C/B's needed for SEP SPCFT function.

Approved by Date°5·
MSC Form 1097Dec ·
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__
PXNELLOAATION NAME AND FUNCTION

·

s TION I POSITIONPAGE I
Left Switc Circuit Breaker No. 8-33 (VOC)
C/B Panel ANT CNTL

Closed - (a) Powers (thru R & R Section Separation Relays)
Descent Antenna Coax Switch which selects Descent

·

Antenna for quadriplexer. LANDING SEQ CNTL l or 2
C/B's needed for R & R Section Separation Relays.

(b) Enables powering of Acquisition Aid Beacon at SEP
SPCFT. BOOST-INSERT CNTL l or 2 C/B's needed for
SEP SPCFT function.

Left Switch Circuit Breaker No. 8-12 (VCC)°/B Pauel HF wH1P ANTENNA
Closed - (a) Enables keying of HF transmitter/receiver (thru HF

Select Switch).
(b) Enables selection of Reentrly HF transmitte /

receiver signal to either H Whip Antenna {thru
HF Select Switch)

(c) Enables extension of Reentry and Adapter HF Whip

·

Antenna (thru HF ANT Switch in EXT and LANDING
Switch in ABM and SAFE, respectively).

(d) Enables retraction of Reentry and Adapter HF Whip
Antenna (thru HF ANT Switch in RET).

Left Switch Circuit Breaker No. 8-19 (VOC)
c/B Panel DIPLEX WHIP

ANTENNAS
Closed - (a) Powers cover release solenoid of UHF Whip Antenna

I in equipment adapter section (thru SEP SPCFT).
Antenna automatically extended upon cover release.
BOOST-INSERT CNTL l or 2 C/B's needed for SEP SPCFT.

(b) Enables Power to B IReent C-Band Beacon via DCS relay.

·
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PANEL ”

·

LocA'1*1oN NAME AND
SECTTON T POSTTTON nnnnnlnn

PAGE

OVQI‘h€8,d S BreakerNO.C/B
Panel .C BEACON_

Closed - Powers Adapter C-Band Beacon (thru C BEACON
CONTROL Switch in CONT position and thru C-ADPT BEACON
CONTROL Switch and DCS relay in CMD position). DCS PWR
C/B also needed in CMD position. _

Powers Reentry C—Band Beacon & Phase Shifter (thru
I

C-RNTY BEACON CONTROL Switch or DCS relay). DTPLEXWHIP ANT AND DCS PWR C/B also needed.
I

Overhead Sw Circuit Breaker No. 8-5 (VM)
wa Panel misc BEACONS '

Closed - Powers UHF Rescue Beacon (thru RESC BEACON CONTROL
Switch).

Overhead Sw Circuit Breaker No. 8-13 (VM)

Closed - Powers Acquisition Aid Beacon thru D/T XMTR and ACQ AID
BEACON DISABLE relays. Other C/B's needed: ANT CNTL,
BOOST-INSERT CNTL 1 or 2, and TAPE RCDR CNTL.

Ihight Sw Circuit Breaker No. 8-6 (VM)
C/P Panel W PWR Powers Pos sotivetioh or Ahort Lights

Powers TM of DCS Abort
Closed - Powers Digital Command System.

Powers DCS LIGHT

,,5%;- C S t D1 1 1 G NT- OPERATIONS HANDBOOt.::st;a¤.;y ka; äränää s%n_ ion 3Rev R RA _
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VOICE AND BEACON CONTROL
NOTES

1. Headsts and Mikes

·

Each astro has redundant headsets and mikes in his helmet. Although only
one of the two mikes in each helmet directly actuates the VOX, the other mike
will provide VOX keying thru capacitance coupling in the event of failure
of the primary mike. _ _ _

There are also 2 portable headset—mike combinations stored in the space-
craft for use when an astro removes his helmet.

2. Antennas

Because of the differences in impedances between orbital and atmospheric
conditions, the Reentry HF Antenna is shorter than the Adapter HF Antenna.
The shorter antenna also helps prevent breakage in rough seas.

A damaged (broken off) antenna or partially extended antenna may be used
with some loss of signal strength, but an extremely short antenna could result
in transmitter damage.

3. Communications "Blackout"
There will be only C-Band Beacon (no voice or T/M) communications available

from R & R Section separation to single point release of the main chute since
no antennas are available. The time involved is about 45 seconds but varies
since single point release will not be actuated until the crew has determined
that the main chute has been successfully deployed. Should the main chute not
be deployed satisfactorily and the astros aborted, the ground would not have
any indication of this fact, as there is no voice or T/M information.

R & R Section separation automatically cgnnects the UHF descent antenna to
the UHF and R/T T/M transmitters. Since the UHF descent antenna and the
recovery antenna are not deployed until single point release of the main chute,
no communication should be attempted during this period to prevent damaging the
transmitters.

Ä. C-Band Beacons Operational Aspects:
a. Since both Gemini C-Band Beacons have the same characteristics, only one

beacon should be used at a time. To have both on might degrade thetracking data. I
·GEMINI OPERATIONS HAWDBOOK Flight Crew Support Division Prepared by iattfS C ]Q Rev____A Spacecraft Operations Branch Checked by 14*61
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5, The following diagram shows the transmission capabilities which exist for
different Mode and Keying switch selections.

·

Moon Switch Selection
PP IM E P-H

§ VOX VOX - UHF Cont - Int+ VOX - HF Tone
Q Cont—Int+ Cont-Int+ Cont—Int+
*8
g PTT PTT — UHF PTT — Int PTT - HF Tone
Ä PTT - Int PTT - Int PTT - Intcb
Ü +CONT PTT - UHF Cont - Int PTT - HF ToneINT-PPT Cont-Int+ — Cont—Int+ Cont—Int+

+ Cont — Int means that no VOX relay or PTT operation is required for
intercom operation (the mikes are continually powered)

* Cont Recording - the tape recorder electronics and tape transport are
powered to record all signals on the audio bus (includes intercom and
transmission and reception). The audio from the mikes can be keyed

Q
by VOX, PTT, or CONT INT/PTT.

o. Voice Control Operational Aspects
a. There is intercom capability at all times regardless of Mode Switch selectionprovided the KEYING Switch is in CONT/INT — PTT position OF VOX p®SiÜiO¤· .b. INT selection of the Mode Switch indicates there is intercom capability only

since all transmission is disabled (reception is not disabled).

c. Reception capability is controlled only by the HF and UHF Select Switches.
Any time a Select Switch is on and T/R busses are powered, the astros will
receive ground communications regardless of Mode or Keying Switch selections.

d. The astros_hear a sidetone of all transmission. By monitoring the quality
and/or loudness of the sidetone, the astros can determine if the transmitter
is operating properly.

e. Each astro can control his audio (including sidetone) by means of his volume
control switches.

P d b .. . F11 ht G S t 1 G T OPERATIONS HANDROOcäääüää Säämio Rev, ‘
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6 Prelaunch and Recovery

During prelaunch the ground complex is communicating to the astros thru
an umbilical line. The astro can regulate reception volume via the Intercom
Volume Control. Prior to lift-off, the UHF Select Switch should be switched
from OFF to NO. l to have the transmitter standby powered. This permits
immediate radio contact after umbilical separation without mode switching
or transmitter warm-up delays. HF communication is not possible during launch
and reentry as no antenna is available.

Communications with the recovery forces will be conducted via the HF
link. Communications with recovery forces in the water is possible via
hardline when mode switches are in INT.

There is a UHF voice transmitter located in the survival kit. To use it,
the astro disconnects the rescue beacon antenna coax located overhead and
plugs in the voice transmitter, Note: The RESC BEACON Switch should be turned
off before disconnecting the antenna coax.

7. VOX

VOX sensitivity controls are provided as screwdriver adjustments (near
each Mode Switch). They are used to adjust the threshold level of voice
actuated keying.

‘ GEMINT OPERATIONS HANDBOOK Flight Crew Support Division Prepared by L.¢.FZ„
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ANTENNA UTILIZATION
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Jett - Jettisoned

(l) Available after Sep S/C
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L

DCS NOTES

The Digital Command System (DCS) consists of.2 receivers. One is connected
to the diplexer and the other is connected to the quadriplexer. The DCS enables
the ground to update the computer and Time Reference System, and to activate 9
DCS relays. To be updated, the computer and TRS must be powered. Note that the
only power control for the DCS and TRS is the DCS PWR and ELECT TIMER C/B's resp.

On S/C 9, 9 DCS control relays are used to control various S/C equipment
(DCS has a capability of 32 relays). These are listed on page 2. Each relay
can be commanded ON (Set) by a command from the ground. Each relay can be com-
manded OFF (Reset) by a command from the ground. In addition, Qight fQ?&yS EEÜ
be reset by a reset command (TX) from the TRS. The desired TX may be sent any
time by DCS prior to the desired off time. This command has a maximum time of
2 hours and 16 minutes and 31.8 seconds (T register capacity). In addition, E2.

„ 7 relay reset capability exists with the "Reset" position of Tape Playback Switch.
The DCS is contained in the adapter and therefore jettisoned at SEP ADPT.

After the adapter is jettisoned, all DCS functions must be handled by the crew
via the panel switches.

Should the TR be updated such that the new TR is less than 128 seconds, the
TRS will automatically set the new TR = 34,816 min 00 sec. Note that the MDU
will only read out the last 5 digits.

·

Should TR be updated after the TR-256 sec & T -30 sec relays have been
activated, these relays will be reset. Note that ähere is a TB-128 sec.lock—out
GH DCS computer updates. To update the computer after this time, the TR in the
TPS would have to be updated to a time greater than 128 seconds. g

Some operational updates for SC Ulare listed below. A complete list of all
parameters is shown on section2.5.7 page 31 to 37

l. Ascent Mode
a. Velocity in x axis
b, Vglggity in y axis A13 105 and 145 seconds 1‘I‘OII1 1ift—Off
c. Velocity in z axis

2. Catch-up Mode (Maneuver update)
a. Ay to be applied in x axis
b. AV to be applied in y axis
c. AN'to be applied in z axis

3. Reentry Mode (Preretro update)
a. Velocity and position in x axis at retrofire point
b. Velocity and position in y axis at retrofire point
c. Velocity and position in z axis at retrofire point
d. Initial earth angle (longitude of x axis) at retrofire point
e. Target latitude and longitude at landing point (50,000 feet)

4. Tx - update of time to go until DCS relays will be reset.

5. TR — update of time to go to retrofire.

-
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The 9 DCS relays used are as follows:

1Relay No. l - Standby Select R/T T/M 1
Set - Turns ON Standby T/M, switches modulation from R/T T/M {to Standby T/M.

'Reset — Turns OFF Standby T/M, switches modulation from Standby 4
T/M to R/T

T/M.RelayNo. 2 - Standby Select D/T T/M
Set — Turns ON Standby T/M, switches modulation from D/T T/M

to Standby T/M.
Reset — Turns OFF Standby T/M, switches modulation from Standby

T/M to D/T T/M.
Relay No. 3 - R/T T/M ‘

set - Turns ON R/T T/M
Reset — Turns OFF R/T T/M.

Reiey Ne. 4 — D/T T/M
Set - Turns ON D/T T/M. Turns OFF Acquisition Aid Beacon.

Antenna Coaxial switches to D/T T/M. Arms tape playback
switch.

Reset - Turns ON Acquisition Aid Beacon. Turns OFF D/T T/M.
Antenna Coaxial switched to Acquisition Aid Beacon.
Disarms tape playback switch.

Relay No. 5 - Tape Playback
Set — Turns ON Tape Recorder for dump.
Reset - Turns OFF Tape Recorder dump.

Relay No. 6 - Adapter C-Band Beacon
Set - Powers Adapter C-Band Beacon.
Reset - Turns OFF Adapter C-Band Beacon.

Relay No. 7 - Reentry C—Band Beacon
Set — Powers Reentry C-Band Beacon.
Reset - Turns OFF Reentry C-Band Beacon.

Relay No. 9 - Instrumentation Calibration
Set — Starts timing function for application of calibration

signal to instrumentation.
Reset - Resets the timing function for the application of

calibration signal to instrumentation.

Relay No. lÖ - Abort

·

Set - Power to give onboard light indication.
Reset - Turns OFF power to abort light. E¤&blGS T/M invsrtsd

bilevel of "ABORT",
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SECTION 2.7

INSTRUMENTATION



LIOOIAIFILON NAME AND FUNCTIONI POSITION

Center TM CONTROL
Panel CALIB Switch

NO. l - Initiates calibration of low calibrate point (20%
full scale signal) of CRYO O2 and H2 I

·

quantity and pressure gages, and a one point
calibration of 20 other parametera. (See MAC "Gemini
Instrumentation, Book "B" for listing of these
parameters.)

NO. 2 - Initiates calibration of high calibrate point (80%
full scale signal) of CRYO O2 and H2

“

quantity and pressure gages and a one point
calibration of 20 other parameters.

Center TM CONTROL STBY
Panel T M Switch

R/T — (a) Powers Standby T/M transmitter for R/T
transmission.

(h) Enehiee input er R/T tv/M data from the PCM

·

Programmer to the Standby T/M transmitter.

OFF — No power to standby transmitter.

D/T —· (a) Powers Standby T/M transmitter for D/T
transmission.

(b) Enables tape plybk control through:
l. TAPE PLYBK Switch in CONT .
2. DCS when TAPE PLYBK Switch is in CMD.

·
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OIROUIT BREAKER TELEMETRY

•
Bus POWER REQUIRED REMARKS

CALIB (VCC). TM ([2 Spring loaded to center position. Hold
CRY0 QTY (VM) Calibrate (bilevel) for 10 seconds for calibration.

OALIB C/B controls power for calibration
of omc Quantity Gage. I
NOTE: DCS commanded calibration
includes only the single point
calibration of the 20 parameters and not
the high and low calibrate points of the
CRY0 O2 and H2. It must be

Icommanded off after calibration.

(a) STBY XMTRS PWR (VM) The DCS can also perform these functions

·

(b) STBY XMTRS CNTL
(Voo)‘

(a) Smm xmas CNTL
(voc) '
STBY XMTRS PWR (VM)

(b) TAPE RCDR CNTL
I

(Vcc>'

S/C 10 Rev A Ingtmlmentatign GEMINI OPERATIONS HANDBOOK
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·ANELLOCATO NAME AND 1~‘UNcT1oN

·

TI• I POSITION°A E g

Center T[M CONTROL TgM
Panel Switch

R/T & ACQ - (a) Powers R/T T/M transmitter continuously (the R/T
T/M transmitter is always connected to the

·

quadriplexer).
(b) Turns the Acquisition Aid Beacon on and connects it

.to the diplexer.

CMD - (a) Enables DCS to command R/T and D/T T/M transmitters
on, disconnects the Acquisition Aid Beacon from the
diplexer and connects D/T T/M transmitter to the

•

diplexer.

(b) Turns the Acquisition Aid Beacon on when the D/T
T/M transmitter is off and connects the Acquisition
Aid Beacon to the diplexer.

R/T — D/T — (a) Powers the R/T T/M transmitter continuously.
(b) Powers the D/T T/M transmitter continuously and

connects it to to the diplexer.

(c) Enables tape playback control through:1. TAPE PLYBK Switch in CONT.

·

2. DCS when TAPE PLYBK Switch is in CMD.

. . . . R/gf,EMINI OPERATIONS HANDBOOK Flight Crew SupLp_ort Divisionääägiäädbbäf|°ApprovedMsc
Form 992A (Rev Jul 6L+) (
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REMARKS

(e) R/T xMTR
(VM).Acq Aid Beacon

temperature
(h) E/T XMTR (VM). (0 - 200°F). (6) 6 (e) When Aeq Aid Beacon 1e en,

ACQ BEACON (VM)- D/T transmitter is off and vice
TAPE RCDR CNTL R/T TM transmitter verea. Acq Aid Beacon automatically

(VCC).
'°·75 amPS· on er SEP SPcET. (Diplexer antenna

extended automatically at spacecraft
IAcq. Aid Beacon separation.)

0.19 amps.

(e) E/T XMTR (VM). (e) Powering er the E/T T/M ¢renen11rer
D/T XMTR (VM). enables tape playback control of
TAPE RCDR CNTL the Tape Recorder through:

(VCC). 1. TAPE PLYBK Switch in 00NT.
2. DCS when TAPE PLYBK Switch

(6) R/T XMTR (VM). is in 0ME.
TAPE RCDR CNTL
(VCC).

Acq(e)

R/T XMTR (VM). D/T TM Transmitter
(b) TAPE RCDR CNTLO_75E/T

XMTR (VM). I
(e) TAPE Rcmh CNTL

Dos PWR (VM).

IIIIIIIIIIIIIIIIIIIIII
Telemetry Control S@Cti°¤ 2.7-l P8 4
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PANELLOCATION NAME AND FUNCTION

·

E TION T POSITIONPAGE

CGHNGT TAPE PLYBK (Tape Playback Switch)
Panel CONT - Plays back (dumpe) PCM T/M recorder continuously thru

T/M Control T/M Switch (seenotes).CMD

- Plays back (dumps) recorder when commanded on by DCS.

RESET - Resets DCS Relays l thru 8. Calibration (Channel 9)
and Abort (Channel lO) are not reset.

Overhead Sw DC-DC CONV (DC-DC Converter Switch)
C/B Panel PRI - Powers primary DC-DC converter.

OFF - No power to converters.
SEC - Powers secondary DC-DC converter.

Gverhead Sw T/M AC Switch ( Telemetry AC Switch)
C/B P““el

ON - Provides 26V AC single phase power to signal
conditioning instrumentation package no. 2 and

OFF - three syncho repeaters.
Removes power to signal conditioning instrumentation
package no. 2 and three syncho repeaters.

EMINI OPERATIONS HANDBOOK Flight Crew SupportDivisionvg
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PPMAPKS

TAPE RCDR CNTL (VCC). _ÄQ@l_£BÄÄÄ To have a continuous tape playback, it
TAPE RCDR PWR (V+24V). Tapo motion monitor is also necessary to have the
DC-DC CONV (VM)- D/T transmitter on.
Same as above.

Tape recorder records continuously
except when playing back, or when
tape supply is exhausted.

DC-DC Converter (VM). Before ADPT SEP: The DC-DC converters provide +5V DC
IGS OFF-1.90 amps and ;24V DC instrumentation power.

SMS' ISS ON S SM MPS see Section 2.2, "Electrical", for
After ADPT SEP:

IGS OFF __ L7; amps details of equipnent using DC-DC
IGS ON „ 2.25 amps Converter power.

AC voltage is needed to convert particu-
lar inputs into sighals which are com-

ACME or IGS Inverters T[M (D[T) patible with the multiplexer — encoder
(VM). ACME or IGS AC system.

voltage (23-29V AC). No C/B or fuse protection between
Frequency instrumentation system and AC bus.

(580-420 CPS) In case of difficulties isolation must
be accomplished with this switch.

S/C 10 Rev A Ingtmlmgntation GEMINI ÜPERÄTIONS HANDBOOK
Dat'} FT/l/66 Telemetry Control Sootion 2*7*1 P8 S
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PANELLOCATION NAME AND FUNCTION

·

TI•N I POSITIONPA E A

Rüght Sw Circuit Breaker No. 9-7 (VOC)
C B PAAOL CALIB (ceiibretien)

Closed - Powers calibration of signal conditioning packages
(thru T/M CONTROL CALIB Switch or DCS). Also powers

ORYO QTY gaging system calibration.

Overhead Sw Circuit Breaker No. 7-21 (VM)
C/B Panel CRY QTY (Cryogenic Quantity)

Closed - Powers control unit for CHYO O2 & H2
quantity gages (thru CRYO QTY Switch).

Ne. 8-42 (VM)
Left Sw Circuit Breaker
C/B Panel TONE VOXfCLK LT (a) Powers voice operated relays (VOX). S/C has two

Closed - VOX units.
(b) Powers Tone Generator thru NO. l or NO. 2 AUDIO

Mode Switches in HF/DF position.
(c) Powers Voice Tape Recorder electronics and tape

transport thru RECORD Switch in both CONT & MOM
positions.

(d) Powers Time Correlations Buffer
(e) Powers RCDR TAPE light
(f) Powers digital clock and its red post light.

Right Sw Circuit Breaker No. 9-2 (V+24V)
C/B Panel TAPE Rom PWR (Tape Recorder Power)

Closed - Powers instrumentation tape recorder with power from
DC-DC Converter. DC-DC Converter C/B also needed. I

EMINI OPERATIONS HANDBOOK Flight Crew Sup ort Division PI'ePal‘e‘l by Ö ·. · · Ch 1; ;1bMg1 Section 2.7.2 Mission Operääégää Branch Apgäoäed My jélüqgää _
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·

DDAADDDN NAND AND FUNCTION„E TION I POSITIONPAGE

Right Sw Circuit Breaker No. 9-9 ·(VCC)
C/B Panel TAPE RCDR CNTL (Tape Recorder Control)

Closed - (a) Powers tape recorder playback command (thru Tape

°

Playback Switch or DCS).
(b) Powers Acquisition Aid - D/T T/M Coax Switch

(selection control coming from T/M Control T/M
Switch or DCS).

(c) Enables selection of either Acquisition Aid Beacon
or D/T transmitter for UHF diplexer (selection
control coming from T/M Control T/M Switch or DCS).

(6) Powers Des Mnaual Reset.
I

Overhead Sw Circuit Breaker No. 9-4 (VM)
C/B Panel D[T XMTR (Delayed Time Transmitter)

Closed - Powers D/T transmitter (control is from T/M Control T/M
Switch gp DCS), Tape Rcdr Cntl C/B also required.

I

Overhead Sw Circuit Breaker No. 9-6 (VM)
C/B P&“€l

R[T XMTR (Real Time Transmitter)
Closed - Powers R/T transmitter (thru T/M Control T/M Switch or

Dos).

Overhead Sw Circuit Breaker No. 9-5 (VM)
C/B Panel STBY XMTRS PWR (Standby Transmitter Power)

Closed - Powers T/M Standby transmitter (control is from T/M
Control Standby Switch or DCS).

; r; , . . . . . pr
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ANgCA%lON NAME AND FUNCTION

·

CTIN I POSITION
° E ~

Overhead Sw Circuit Breaker No. 9-8 (VCC)C/B Panel STBY XMTR CNTL (Standby Transmitter Control)
Closed - Enables powering of Standby T/M transmitter (thru

T/MControlStandby Switch or DCS). Standby Xmtr Power
C/B needed to power transmitter. Powers relays to
Select R/T or D/T TM to STBY XMTR.

Overhead Sw Circuit Breaker No. 9-37 (V )
c/B Panei M

DC-DC CONV
Closed - Powers DC—DC converters (thru DC—DC Converter Switch).

EMINI OPERATIONS l-lANDBOOK Flight Crew Support Division ääepärädbby é*'-· —
•
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INSTRUMENTATION SYSTEM

NOTES• l. General
All instrumentation system parameters are available for Real Time (R/T)
transmission. A small number of these parameters are displayed in the
spacecraft for crew monitoring, while all are stored on tape for Delayedu
Time (D/T) transmission at a later time. Special Instrumentation is
provided for measurement of physiological aspects of both astronauts and
is covered in Section 2.8 under Biomedical Instrumentation.

2. System Power

DC Power for the Instrumentation System is provided by the Primary or
Secondary DC-DC Converter in the form of +5 and i24 Volts. The ACME or
IGS inverter supplies 26V 4OO CPS AC single phase power for signal
conditioning.

5. System Timing

Basic timing for the system is furnished by a 409.6KC clock oscillator
located in the programmer. Time correlation with the TRS is accomplished
by sampling a T and a T every 2.4 seconds. A less accurate TE is also
sampled every IVIO seconä.

4. Time Correlation Buffer

A time correlation buffer is provided to correlate TRS elapsed time with
events stored on the voice and bio-medical tapes. The elapsed time word
(TE), a TRS generated 24-bit length word sampled every 2.4 seconds, is the
same T word that is used for time correlation of the instrumentation systemwith täe TRS. A TE word is shifted into the Time Correlation Buffer every
2.4 seconds. .Every l/lO second thereafter, a data bit of the T is shifted
out of the buffer to the voice and biomedical tapes. The 24th git of the
TE word is recorded on both tapes as a marker bit, marking the time on thetapes that the TE word is shifted into the correlation buffer. These
marker pulses appear on the tapes every 244 seconds, followed by the
24 bits that comprise the TE word, The Time Correlation Buffer is powered
thru the TONE VOX C/B. The voice tape must be on for at least 4.5 seconds in
order to insure a time correlation signal.

5. Sampling Rates

The programmer provides serial output signals for R/T transmission, D/T
recording, and hardline utility of various test equipment. The serial
output for R/T transmission is 5l.2K bit per second, or 64OO digital words
per second, with 2.4 seconds being required to sample all parameters at
least one time (except computer multiplex words in the computer memory).

Cmti1mad.._..reparad by Flight Crew Support Division Q NI DPERATIONS VROOCh°°k°d bY ;*"@EÄ Mission Operations Branch‘ °5%H——- tg-P R°V·—
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R/T transmission of all computer multiplex words requires 64.8 seconds and
can only be sampled when the COMPUTER Mode Switch is in the PRE LN position.

The serial output to the tape recorder is 1/10 that of R/T transmission, or
640 digital words per second. Again, 2.4 seconds are required for recording
of all parameter outputs at least one time (except the computer multiplexwords).

·

6. PCM Tape Recorder

The PCM T/M tape recorder provides four (4) hours of recording time for data
received from the Multiplexer Encoder at a tape speed of 1 7/8 inches per
second. It will playback this data on a manual or DCS command at a tape speed
of 41.25 inches per second (22 times recording speed, or 14,080 digital words
per second). During playback, the data is\transmitted via the PCM Standby
T/M transmitter or the PCM D/T T/M transmitter. Recording is initiated by
closing the TAPE RCDR PWR C/B. Whenever a playback command is received, the
recorder stops, immediately reverses, and plays back. During this playback,
the information is transmitted to the ground. Upon removal of the playback
command, the recorder stops, then resumes recording. In the event the
playback command is not removed before all the recorded data is played back,
the recorder stops and waits for the command removal. If all of the tape is
recorded‘before receipt of a playback command, the recorder stops and waits
for the playback command. The Tape Recorder power source is + 24V DC from
the DC—DC Converter via the TAPE RCDR PWR C/B. Power consumption is 11.5
watts for playback and 9.1 watts for record mode.

n

7. Transmitter Freguencies (unmodulated carrier)

Three different UHF frequencies are used for the three T/M transmitters. The
lowest frequency (250.4 MC) is used by the Real Time T/M transmitter; the
middle frequency (246.5 MC) is used by the Delay Time T/M transmitter; and
the highest frequency (259.7 MC) is used by the Standby T/M transmitter.

8. Transmission Capabilities

Transmission capabilities of R/T and D/T data are as follows:

a. During ascent, R/T telemetry is transmitted via the quadriplexer and
the UHF Stub Antenna (Reentry R & R Section). ANT SEL Switch must be in RNTY.
Delayed Time transmission (data-dump) is available during ascent only by
means of the Standby T/M transmitter via the quadriplexer and the UHF Stub
Antenna (Reentry R & R Section).

b. At insertion, the ANT SEL Switch should be placed to ADPT. This
switches the quadriplexer from the UHF Stub Antenna to the UHF Quadriplexer
Whip Antenna to be used for R/T T/M transmission during orbit. D/T T/M
transmissionpis available thru the D/T transmitter via the Diplexer UHF Whip

. Continued
GEMINI OPERATIONS HläNDli0OK;Flight Crew Support Division PPBPBPGÖ by
S/C .....lQ.. Rev i;i2£L.. Mission Operations Branch Ch°°k°d by
Pg 2 Section 2.7.5 Apprbved by
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Antenna (the UHF‘ Quadriplex Whip and Diplexer UHF Whip Antennas are
automatically extended at SEP SPCFT) whenever the Acquisition Aid Beaconis off. However, D/T transmission is available thru the Standby T/Mtransmitter if it is desired to leave the Acq Aid Beacon on.

•

c. At Equipment Adapter Section separation, the D/T T/M transmitter,the Diplexer UHF Whip Antenna, and a low and high level multiplexer arejettisoned. R/T T/M transmission after this time and prior to R & R Sectionseparation must be made by use of the UHF Stub Antenna via the quadriplexer.D/T T/M transmission during this time is available only through the StandbyT/M transmitter via the quadriplexer and UHF Stub Antenna.

d. The UHF Quadriplexer Whip Antenna is jettisoned with the RetroAdapter Section.

e. At Reentry R 86 R Section separation, the UHF Stub Antenna isjettisoned. Therefore, there can be no R/T or D/T transmission from thistime until Main Chute Single Point Release, at which time the UHF DescentAntenna is automatically extended. R/T and D/T T/M transmission is thenavailable via the R/T and Standby transmitters via the quadriplexer(Quadriplexer is switched from UHF Stub Antenna to Descent Antenna at R 86 RSection separation).

repared by Flight Crew Support Division g%HNIl%PER.ATIgN§checkedbY ÜÜ'7 Mission Operations Branch S ti- -2775 e'PA“t’· .—Approved by $.·d. ‘ l e 520/66 ec cm _"* g
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VOICE TAPE RECORDERNotms

°
Power for the Voice Tape Recorder electronics and cartridge drive is
supplied from the main bus through the TONE VOXKHJ<I£‘C/B and the RECORD
Switch in CONT or MOM positions. {SeeSection 2.6 "Communications.")
Voice signals are stored on replaceable magnetic tape cartridges, each
having a l hour capacity at a recording speed of spproximately ä inch per
second. The tape is completely enclosed within the cartridge (2" x 2" x
5/l6") and is slotted so that it cannot be inserted backward. The dual
track tape is l/8 inch wide. One track is utilized for voice recording.
The other is available for time correlation with the TRS through a Time
Correlation buffer (see instrumentation notes).

Voice signal sources for the recorder is at the astronauts' microphone
amplifiers. Since there is a gain reduction in the mike amplifiers when
either AUDIO MODE Switch is in INT, it is desirable that the MODE Switches
be in a position other than INT and the Keying Switch in CONT INT-PTT.
This will insure normal voice signal input to the tape recorder as well as
provide INT capability between the two astronauts.

An amber light is located on the Annuciator Panel in order to alert
the astronauts that a cartridge change is necessary. The lightilluminatesfor

2-5 seconds approximately 2 minutes prior to end of tape. At end of
tape, the lights come on and remain on until power is removed from the
recorder through the RECORD Switch.

GEMQNI QPERATIQNS HANDßQOKiFlighD Crew Support Division Prepared by
S/C _lO__ Rev _Q_@_L_Q_____ Mission Operations Branch- Chebked by -Pg l Section 2.".4- Date 5/2„/66 Approved by

·

MSC Form ‘O97A(D¢C 63) NASA - Manned Spacecraft Center



sEcT¤0N 2.8
MISCELLANEOUS



PANEL ^ND mlcmvSECTION I POSITIONPAGE

Right Sw BIO—MED RCDR 1
C/B Panel Switch

CONT — Continuously powers Bio-Med Tape Recorder #1.

·
Right Sw BIO—MED RCDR 2
C/B Panel Switch

CONT - Continuously powers Bio—Med Tape Recorder #2.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division Prepared bv ,
·,n' l Section 2.8.1 Mission Operations BranchälgäälgägdbbéyMSC

Form 99ZA (Rev Jul 6'-+)

·



CTRCVTT BREAKER TELEMETRYrw rowm REQUIRED REMARKS

BIO-MED INST (VM). TgM §DgT) l..Each recorder records an EKG #2 for
l BiO_M€d Tape Rcdr each astro. lmpedance pneumogram for

l (ON _ OFF) the command pilot is recorded on
2 BiO_M€d Tape Rcdr recorder #2 only. lmpedance pneumo—

2 (ON _ OFF) gram for the pilot is recorded on both
For each aStrO_ recorders. EKG #1 is recorded for
TCM VRZTE each astro on recorder #2. Two EEG's

are recorded for the command pilot on
recorder #1 only.

2. Whilé the recorders are powered

BIO_MED INST (V ) 3. Respiration rate d;rectly from the BIO—MED INST C/B,
M depth (O - 8 cpsl the sensors are powered from the

4_ EKG l (O - 25cpsl BIO-MED power supply (+lOV i L%)
5. EKG 2 (O - 250psl (-lOV_; 1%) which in turn is powered

by the c/6.
T[M §DgTQ 3. The two recorders are mounted on the

·

6. Oral Temp bulkhead behind each astro.
(95 -

lO5OF). Each recorder contains a 100-hgur
capability tape cartridge.

P . d 4. Oral temperature is available
ggg? Tequlreh on R/T T/M and is recorded on the

' amps eac PCM tape recorder for T/M to the
ground. The signal conditioner for
this parameter is located in pockets
of the astro's undergarments.

(3/C
lO Rev OI‘ig• Miscellaneous GEMTNT OPERATTOVS HANDBOOK

Date 5/20/66 B10-MED sbctibb 2.8.1 Pg 2
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SECTION I POSITION FUNCTION
PAGE

Right Astro ION SENSOR
Panel Switch

SEQ l — Powers the D—lO Ion Sensors pitch and yaw guillotine
pyros extending booms.

SEQ 2 — Powers Ion Sensor Cover pyros, (exposing sensors)

·

The Ion Sensor Selector Switch must be in either ON
or EDI.

Right Astro ION SENSOR
Panel Selector Switch

SAEE — No power.

ON — Powers Ion Sensor pitch and yaw electronics and
enables T/M.

EDI - Powers Ion Sensor pitch and yaw electronics and enables
Ion Sensor pitch and yaw signals to T/M and right
astro EDI. (Platform, Computer, and Radar inputs to
EDI bypassed)

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division Eäääägädbby • .2pg 1 S€CtiO“2'8'2 Mission Operations Branch Äppygvgd äy jéäéj
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CIBCUTT BREAKER TELEMETRY
BUS BUUBB BBQUTBBB REMARKS

AGENA SQUIB l & 2 The BUS ARM Switch must be in the EXP

(VOAMSQ l & 2) position for both SEQ l and SEQ 2
positions.

TgM lDgTl
Current IC 0-5V)
Current IB O-5V}
Compared Output(¤—5V>
Calib. Monitor

<¤—5V>AGBTVA CONTROL PWR (VM) Temp 0 (0-20MV)
Temp B (0-20MV) p
Range Analog (O-5V)
Current IA (O-5V)
Current IB (O—5V)
Compared Output

AGENA CONTROL BwB (VM) (o—5V)
Calib. Monitor

<¤—6V>
Temp A (O—2OMV) The roll channel is not affected by
memp p (e'eemV) Experiment B-10.

n
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JOCXNTION NAME ANDD A YSECTION I P S FUNCTIOAPAGE O ITION
VX-RAY SPECT (X—Ray Spectrometer Switch)
Switch

ON - Powers Bremstrahlung (X—Ray) SpectrometerOFF - Remove power

·BETA SPECT
”

(Beta Spectrometer Switch)
Switch

WITH MAG — (a) Powers Magnetometer Electronics Unit

(b} Powers Beta Spectrometer Electronics Unit

OFF - No power to above

ON — Powers Beta Spectrometer Electronics Unit

" IGEMINI OPERATIONS HANDBOOK Flight Crew Support Division PI’€‘PaI‘€ÖbyI,
3 Section 2_8_2 _ _ _ Checked bjg ,¤ß},yMission Operations Branch APPI‘bV@d y [Q2
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CIRCUIT BREAKER TELEMETRY
•

BUS BUWBB REQUIRED REMARKS
AGENA CONTROL PWR C/B TM lg}
(VM) 'Word l thru 7

(Bilevel)
MSB indicator
(Bilevel)
Control Loop Monito
< )

•

Dead—time Monitor( >

T M D T
AGENA CONTROL PWR C/B (ma etometer Magnetometer boom extended at SEP S/C
(VM) X—axis—output( ) Spectrometer covers removal at SEP S/C

Y—axis—output
< >

' Z—axis—output( >
(Spectrometer)
Word l thru 7
(Bilevel)
MSB indicator
(Bilevel)
Package Temp.( )
Voltage Monitor( )

I

S/C lO Rev Orig. GEMINI OPERATIONS HANDBOOK
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Rcwiow 1 posirsiow FUNCTLON
PAGE _

Right Sw Circuit Breaker No. lO—2 (Vm)
C/B Panel AGENA CONTROL °

PWR c/B
Closed — (a) Powers pitch & yaw ion sensor electronics (thru

ION SENSOR switch in EDI or ON position)

(b) Powers Bremsstrahlung Spectrometer (thru X—RAY

·

SPECT Switch)

(0) Powers Magnetometer Electronics Unit (thru BETA
SPECT Switch in WITH MAG position)

(d) Powers ENCDR PWR Switch

· · - · Pre ared b 1/}GEMINI OPERATIONS HANDBOOK Flight Crew Support Division Ckeäked b Y « lf"]• * L ’ ¢4/‘ l SGCJCLOH 2.8.5 Mission Operations Branch *^*PPTOV@<i %Y {Q;}Msc Form 992A (Rev Jun 6L+)
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PANELNOONNION NNNN NNO FUN0TioNSECTION I POSITIONPAGE P
Right Sw ¤Circuit Breaker Nos. 15-28, 15-29 (V
C/B Panel AGENA CONTROL EXPQ

lSQUIBl & 2
Closed — (a) Powers pitch & yaw ion sensor cover pyros (thru

BUS ARM Switch in EXP position, ION SENSOR Switch
in ON or FDI position, and ION SENSOR BOOM EXT
Switch in SEQ 2 position)

(b) Powers pitch & yaw ion sensor guillotine ignitors,
extending booms (thru BUS ARM Switch in EXP posi-
tion, and ION SENSOR BOOM EXT Switch in SEQ l
position.)

Right Sw Circuit Breaker No. 9-27 (Vm)
C/B Panel BIO-MED INST

Closed - (a) Powers BIO—MD Power Supply

(b) Powers BIO-MED Tape Recorders 1 & 2 (through
BIO-MED RCDR 1 & 2 Switches)

Overhead Sw ELSS PWR
C/P Panel Closed _ Enables S/C power to the ELSS and serves as an

ON/OFF control for the relay in the ELSS which
selects internal or external power.

GEMINI OPERATIONS HANDBOOK Flight Crew Support Division ääiäigädbby _Äg%;%·
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EXTRAVEHICULAR LIFE SUPPORT SYSTEM (ELSS)

(Refer to drawing l.ll.l in GOH Sect.

I)TheELSS is a semi—open loop system containing the necessary

controls and equipment for astronaut life support and comfort.

Spacecraft O2 is normally supplied in the ELSS. In

case this supply is lost, the ELSS incorporates a

self—contained O2 supply.

The flow from either of these high pressure O2 supplies is

expanded through an ejector providing circulation of reprocessed

O2 in the suit circuit and also supplying makeup O2 to lower the

CO2 level and maintain suit pressure. The flow through the ejector

is controlled by the O2 FLOW SELECTOR VALVE. This three—position

valve (OFF—MED—HIGH) varies the O2 from O lbs/hr, 5.1 lbs/hr, and

7.8 lbs/hr, respectively. The O2 OUTFLOW VALVE relieves to main-

tain suit pressure between 3.5 to 3.9 psid and maintains the CO2 ‘

at a permissible level.

For humidity and temperature control, the O2 passes through

an Evaporator—Condenser. The Evaporator cools the O2 by allowing

water to "boil" overboard, automatically maintaining the Evapo-

rator O2 outlet temperature at M5 3 5° F by controlling the amount

of water dumped overboard. The evaporator also contains a manual

override which allows the astronaut to control the temperature if

he gets too cold. Initially, the evaporator is loaded with

.65 3 .15 lbs of water and is replenished with condensate water.

g%iINI OPERATIONS Flight Crew Support Division Prepared by _
_ Rev __ g Spacecraft Operations Branch CheckedbyPg
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The condenser has the capability to remove mositure from the cir-

culating oxygen at a rate of 0.976 lbs/hr.

In event the suit pressure drops below 3.5 psid, the Suit

Pressure Demand Regulator maintains the pressure at 3.3 1 0.l psid.

If the regulator fails, the Manual Bypass valve is used to main-

täiü thé Yéquiféä pY@SS¤Y€~ Using the Bypass Valve and the S/C O2

supply results in a flow of lO.2 lb/hr from the spacecraft plus

emergency 02 flow.

The ELSS contains an emergency 02 supply, as well as the

necessary controls and audio-visual warning devices to keep the

astronaut safe and constantly aware of his operating conditions.

In the event the umbilical or MU 02 regulated pressure drops

below 77 1 l0 psid, the Emergency 02 will be automatically actuated

when the check valve in the emergency line cracks due to the dif-

ferential pressure between the Emergency O2 and the ELSS. With

the regulator maintaining 67 1 l0 psid and with 2.l8 lbs of usable

O2, the astronaut has 27 minutes on medium flow and l6 minutes on

high flow (02 FLOW SELECTOR VALVE settings). A heater is installed

in the line along with a temperature sensor to maintain the

Emergency 02 at M5 1 5° F. In order for the regulator to operate,

the Emergency 02 shutoff valve must be open.

To warn the astronaut of an abnormal suit pressure condition,

or that the Emergency 02 is actuated, two warning lights, one for

each case, and a warning tone for either case, are actuated. The

Pre ared b ‘
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activation is provided by two flow sensors, one in the suit pressure

regulator line, the other in the Emergency 02 line, which are set to

actuate at flow rates of 0.2 to l.5 lbs/hr and deactivate at flow

rates above 0.2 lbs/hr.
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EXPERIMENT NOTES

TRI—AXIS MAGNETOMETER (Msc-5)

The purpose of this experiment is to monitor the direction and amplitude
of the earth's magnetic field with respect to the Gemini spacecraft. This is
accomplished by a Flux—gate magnetometer.

The magnetometer consists of a sensor unit and an electronics unit. The
sensor unit has three sensor heads (three coils of wire) which detect three
orthogonal components of the earth's magnetic field. The sensor unit is
physically located on the tip of an extendable six-foot boom which is extended
by the SEP SPCFT Switch. The electronics unit contains a precision power supply
and a signal processor whose three outputs are fed to the spacecraft T/M
system. These parameters are used to calculate the direction of the earths
magnetic field with respect to the spacecraft for correlation with the Beta
Spectrometer Experiment (MSC—7). The electronics unit is powered by the
BETA SPECT Switch in the WITH MAG position.

BETA SPECTROMETER EXPERIMENT (Msc-6)

The purpose of this experiment is to measure the radiation environment
outside the spacecraft by detecting the flux energy and direction of electrons.
The data obtained will be used to calculate the radiation production inside
the spacecraft for comparison with the measured values obtained from experi-
ment MSC—7, the Bremsstrahlung(X-RAY) Spectrometer.

The spectrometer consists of two units, a detector—analyzer, and a data
processor. The detector analyzer consists of three in-line electron energy
detectors: a front detector, a total energy detector, and a scintillator.
Outputs from these three detectors are fed into analyzer circuits which allow
only electrons with .25 <:E <:4 million electron volts to be analyzed.
Outputs from the analyzer circuits are fed to the data processor and to the
spacecraft PCM system.

ION NAVIGATION EXPEHIMENT (D-IO) „

The purpose of this experiment is to determine the feasibility and
accuracy of orbital pitch and yaw determination from measurements of ion flow
variations.

The equipment for each axis is identical and consists of two sensors, a
boom, a power supply, dual amplifiers, a calibration circuit, and a comparator
circuit.

The sensor consists of two planar electrostatic analyzers mounted 90°
apart, each 45° from a plane thru the S/C pitch (or yaw) axes. Each sensor
produces a current flow proportional to the number of ions striking it and
therefore proportional to the angle of incidence to the ion flow. With a
pitch (or yaw) attitude of O° relative to the flight path, each sensor will
have the same angle of incidence (45°) to the ion flow and therefore produce
the same current. For angles other than O°, one sensor will detect a greater
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EXPERIMENT NOTES

number of ions than the other due to a greater angle of incidence of one
sensor and a decrease in angle of the other sensor. Therefore the difference
between the two sensor ourrents is proportional to the pitch (or yaw)

·

attitude.
The sensor ourrents are amplified and fed into a oomparator circuit

and to the spacecraft T/M system. In the oomparator the difference and
direction of the two ourrents are determined and applied to the pilot's
FDI's and to the spacecraft's T/M system. By comparing the Cmd pilot's
FDI's (platform attitudes) to the pilot's FDI's (ION attitudes) a determination
can be made of the accuracy of ion attitude determination.

The sensors for pitch and yaw are located on two booms which are
extended by the ION SENSOR Switch in the SEQ l position. The comparator
circuits are powered by the ION SENSOR Selector Switch in the ON or FDI
positions. The switch provides 28 VDC to a regulator which applies 3 l2VDC,
+24 VDC, -2O VDC, and -2 VDC. The switch in the FDI position allows
comparator outputs to the FDI needles and bypasses platform or computer
attitude inputs to the FDI's. Occasionally, automatic calibrations are sent
to the oomparator circuits to verify proper systems operation.
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PANEL *LOCATON NAME AND FuucmxowPOSITION F

Left Astro ABORT Light
Panel & One for each
Right Astr• astro
Panel .Red Light - Indicates a ground requested abort.

Light on when:
(a) Booster shutdown commanded on by range safety

officer thru APS &/or IPS receivers.
(b) Commanded on by the ground thru DCS.

Left Astro ATT RATE (Attitude Rate Light)
Fabel Red - Indicates booster attitude overrate exists.

(a) Overrate sensors automatically select secondary
guidance system (IGS).

Left Astro LONG ACCEL (Longitudinal Accelerometer Gauge)
(_ 5 _ Indicates longitudinal accelerations during ascent}‘ ‘°F Q; and retro. ’

·

/} F;} E
^bove 15 is red
(structural limit

EMINI oPERAT1oNs HANDBOOK Fr ht c s t Di<' 1 Pbbpbrbd by «-<—*,—
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·

" REMARKS

·

Each light assembly contains redundant
1. SECO (bilevel). lamps One lamp in each assembly is

(a) VAPS &:/or VIPS. 2. SECO (bilevel). powered by the VM via the DCS. 'Ihe
3. ABORT LIGHT other lamp in the left panel assen;. 2

(b) DCS PWR (VM). RELAY AC'I‘UATE is powered by the VIPS and in the
(bilevel). right panel assembly by the VAPS both

via the Range Safety Officer (RSG)

LV TM - to see if 1. Red light when a rate exceeds:(a).
VAPS/IPS. all LV parameters Stage I; P - +2,0 to -3.078%,

are R/T or D/T. R - ;20°/sec.
(b) BOOST CUT-OFF 1 1. Pitch, yaw, & Y - ;2.5O/sec.

·

(VBIACC). roll high rate Stage II: P — ;10O/sec.
(bilevel). R - _+20O/sec.

2. Pitch, yaw, & 4 Y - ;1OO/sec. ‘
roll low rate 2. The light assembly contains 1;0ri.1:;-L „ é E
( bilevel). lamps-

3. Overrate(bi1eve1). 3. Redundant rate gyros for each aris,
{ 4. Light goes out when overrate

> condition ceases to exist. *___—4

{
The 2 small needles record largest + and?

- g's undergone. Reset button resats ?
,them to present "g load." Large needle
gives continuous readout of + or - g's.

·
Self·contained instrument.

S/010 Rev orig ctv Malfunction Detection System GEMTNT OPERATIONS HANDBOGK
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LSSAITIION NAME AND FUNCTIONI

POSITIONLeftAstro SEC GUID Liht
Panel Amber - Indicates secondary guidance switchover

amplifiers have been powered.

·

Switchover from primary tosecondary guidance is:
(a) Manual when astro selects switchover in S/C.

(b) Auto when vehicle exceeds attitude rate limit«>„
(c) Auto when Stae I hydraulic actuator pressure ¤‘ir¢··‘..=

below l5OO psi (normal is BOOO psi).
I(d) Auto when Ste I actuators approach a luagrdwv · .

position (4 in. out of 4.65 in. totaltravel).Left

Astro ENGINE l Liht
Panel Red - Two lights, one for each subassembly. Indicates

pressure in the thrust chamber of that Stage I

·

subassembly is below 68% of normal pressure.

. . . . ’— Ae;‘äsggäämMsc
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·

CIRCUIT BREAKER TELEMETRYuns PowER REQUIRED REMARKS

LV TM The light assembly contains redundant
1. Astro switchover lamps powered by VIPS thru redundant

"A" & "B". switching networks.
(a) BOOST CUT-OFF l 2. S/C switchover (b) The rate values for switchover ai,

(VBIACC). "A" & "B". the same as those listed prevjously
(b) VAPS/IPS. for the ATT RATE LIGHT.
(C) VIPS. The light stays on unless manual switel···

back to primary guidance oocurs.
(6) VIPS.

VAPS/IPS. LV TM 1. Each light assembly contains redundant• MDS thrust chamber lampe- Each le-mp ia powered by the
pressure switches, VAPS/IPS.
subassembly 1 & 2 2. An underpressure condition will. A
(bilevel). illuminate both lamps in either

assembly.
3. The lights will be on prior to Engine:

start, and momentarily at staging.

:

S/C10 Rev omg cm: Malfunction Detection System GEMTVT OPERATWNS HANDBOOK
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·ANELLO AT NAME AND

°ONLeftAstro ENGINE 2 LihtPanal Amber - Indicates pressure in the Stage II fuel injector
is below normal. This corresponds to the thrust

°

chamber pressure below 66% of normal thrust.

EMINI OPERATIONS HANDBOOK Flight Crew Support Division Preparedbvl'
5 Section 2.9.1 Mission Operations BranchgggglääädbyyMSC
Form 992A (Rev Jul 6l+)



CIRCUIT BREAKER TELEMETRY

·

BUS 60wER REQUIRED REMARKS

VAPS/IPS. L[V T[M l. The light assembly contains
MDS thrust Chamber two lampe. Both lamps are
pressure switch powered by the VAPS/IPS.
(bilevel). 2. The light will be on during Stage I

burning.
5. Stage II shutdown is commanded by

radio guidance command (if on
primary system) or by IGS (if on
secondary system).

6/c lO Rev 61-ig SLV Melf¤¤eti¤¤ Deteetien System GEMINI 0P6RAT10Ns aAm>6001<
Date 5/QO/66 Onboard Monitoring Section 2.9.1 Pg 6

Msc rem 9926 (Rev Jun 6L+)



PANELLOCATION NAME ANDFUNCTIONECTIONI POSITIONPA E

Left Astro FUEL — 1 - OXID (Fuel-Oxidizer Pressure Indicators for Stage I)
V- Redundant pointers to indicate each tank fuel &

|f• •sl oxidizer pressure.

°

8 Ö/+ “ V
Minimum allow-

able fuel
pI‘€SS'llI‘€.

Misc GUIDANCE Switch
IGS (Momentary) - Selects secondary guidance system (Computer is in Ascen

Mode). V
OFF -
RGS (Momentary) - Reselects primary guidance system. (Refer to Mission

Rules with regard to use of this switch back provision.)

Left Astro FUEL - 2 — OXID (Fuel-Oxidizer Pressure Indicator for Stage II)
Panel V}VA V6 Redundant pointers to indicate each tank fuel and

ä• •: ‘
oxidizer pressure.

25 i; IF ‘
Minimum allow-

=ble fuel pressure
Q Minimum
=llowable fuel
•ressure at
.taging.
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·

REMARKS

VAPS &/OT IPS. LZV T[M 1. See notes.
l. Fuel tank 2. The same sensor supplies onboard

·

pressure "A" l gauges and T/M.
and "B" l (0 to Ö. Sensor failure, gage failure, or
50 psia). loss of power will result in full

2. Oxidizer tank scale deflection of indicator.
pressure "A" l
and "B" 1 (0 to
50 psia).

BOOST CUT—OFF l &/or 2LgV T/M l. Allows crew to select IGS as
(VBIACC). l. Astro S/O A & B. indicated by amber guidance light.

2. Switch located forward of Abort

·

Same. handle.

VAPS &/OT IPS. L[V T[M l. See notes.
1. Fuel tank 2. The same sensor supplies onboard

pressure "A" 2 readout and T/M.
and "B" 2 (0 to
75 peie).

2. Oxidizer tank I
pressure "A" 2
and "B" 2 (0 to

·

75 pm)-
‘s/c

gg Rev A GLV Malfunotion Detection Syetem GEMINI 0PERATIONS HANDBOOK
Date 7/1/65- Onboard Monitoring S@¤tiO¤ 2.9.1 P8 8
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PANELLOCATION NAME AND FUNCTION
•

ECTION I POSITIONPA E I

Left Sw Circuit Breaker No. 3-8 (V )BIACCC/B Panel Booer cm-orr 1
Closed - (a) Powers flight control ewitchover circuits to select

eecondary guidance (thru Secondary Guidance Switch).

·

(b) Powers booster shutdown motor driven switch to
enable booster shutdown (thru Abort Handle in
shutdown position). (Power also from VAPS &/Or IPS)

No. 5-26 (VBIACC)
Left Sw Circuit Breaker (a) Powers flight control switch over circuits to
C/B Panel BOOST CUT_OFF 2 select secondary guidance (thru Secondary Guidance

-—i—-l—— Switch).
Closed - (b) Powers booster shutdown motor driven switch to

enable booster shutdown (thru Abort Handle in
shutdown position). (Power also from VAPS &/Or IPS

(c) Sende power to computer (enables computer to
provide SSECO signal if under secondaryguidance).OP

ONS HANDBOG( Fl ht C S t Di i Pre red by ,..’«7.?ERATIRQ1; A 1:/lfseionaaörpenlggzlngne Qhggägd by ,g4'
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MDS MONITORING

MDS

·

l. Malfunction Detection Sstem
This system consists mainly of a group of redundant sensors to monitor:

(ag Tank and combustion chamber pressuresSb Attitude rates
c) Guidance condition

(d) Other associated displays

The sensors are either bilevel (lights) or analogue (meter reading)
transducers. To decrease the possibility of false warning, the redundant
bilevel sensors are in series; thus, the pair must be closed before a signal
is initiated. Analogue sensors are connected in independent, parallel
circuits, individually routed to the S/C. All MDS elements are designed to
warn, not to fault find.

.2. Engine l Combustion Chamber Pressure
Low combustion chamber pressure is indicated by the two ENGINE l

lights. Either or both ENGINE l lights will illuminate if either or both
Stage l subassemblies is below normal (63%). Low Stage l pressure is•
extremely critical at lift—off and max "q."

3. Engine 2 Combustion Chamber Pressure

Low combustion chamber pressure is indicated by the ENGINE 2 light.
The light comes on when combustion chamber pressure decreases to 55%. The
ENGINE 2 light will be on during Stage l burning but will go out at staging
when Engine 2 pressure builds up above 55%. At SSECO, the light will come
on again but will be turned off as the power wire is guillotined when SEP
SPCFT Telelight Switch is depressed.

Continued
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4, Stae l Fuel and Oxidizer Tank Pressures

Each tank pressure is indicated by redundant pointers. NHL I OxmStage l pressure drops are extremely critical at lift-· JS JS '
off. The indicator can provide means to predict im-
pending failure in the booster as can be seen by the charts 30 Jo

•

on the following pages. The cross hatched area indi- Q- Q-eates minimum allowable fuel tank pressure after '70 seconds. M 25The center scale, in seconds, indicates the Variation of
minimum fuel and oxid pressures vs. time (sec) since lift-
off, i.e, the minimum allowable structural pressure at 20 20
30 seconds is l3.5 psi, at 40 seconds, 12 psi. Note
that up to 20 seconds, the minimum structural pressure 15 -20- 15
is sea level ambient pressure (I5 psi). $

10
‘“

10The inner pointers are powered by the APS bus. The dt
outer pointers are powered by the IPS bus. Power loss · Scauses the needles to fail up. Indicator accuracy is $
l.2psi.Accuracy between pointers is $2.9 psi,

5, Stae II Fuel and Oxidizer Tank Pressures

Each tank pressure is indicated by redundant pointers. Stage 2 fuel pres-
sure drops are critical at staging. Minimum allowable fuel pressure at staging
is indicated by the "S" index on the gauge. Since Stage 2
oxidizer tank pressure is not autogenous, (all others are) ;U;L Q Qxgo
this pressure will decrease rapidly during Stage 2 burning 70 70
and should not be interpreted as a leak. Stage 2 fuel
pressure is not critical during Stage l burning. The indi- 60 60
cator can provide means to predict impending failure in the

··

..
booster as can be seen by the charts on the following pages. S0 soThe cross hatched area indicates minimum allowable fuel tank
pressure during Stage II burning, ‘° ‘°

The inner pointers are powered by the APS bus. The
outer pointers are powered by the IPS bus, Loss of bus NQ im
power will cause needles to fail up. Indicator accuracy
is $2,4 psi. Accuracy between pointers is $5.8 psi. 20

ä
20

6, Booster Overrates 10 ä 10
All overrates can be monitored by the ATT RATE light and by the FDI's.

An ATT RATE light on should be followed by a GUIDANCE light on, then the ATT
RATE light off. This indicates the secondary guidance system has taken over
and damped the excessive rates. Overrates are extremely critical in the
max "q" region

Continued
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The FDI's are cross referenced to primary and secondary guidance indica-
tions by having the left astro select RATE on the MODE Switch and the right
astro select ATT and COMP on the MODE and REF Switches resp. In this manner,
the left astro monitors spacecraft rates and the right astro monitors the
secondary guidance signals (attitude errors). The FDI's thus give a good
indication as to how well the primary guidance system is functioning with
respect to spacecraft rates and secondary guidance flight path.

NOTE

The center scale on the Stage l Gaugewi]1 be changed as shown below.

The change will be in the form of a decal pasted to the gauge.

*FS
Y:

e• ••
[xa A =

((7) .° ¤

*5 Z;. ; 5c•

I(" ig; ( *

5 Y , 5

The cross hatched area on the Stage II Gauge will be changed to 20 psi. The
change will be in the form of a decal pasted to the gauge.
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GUIDANCE AND CONTROL SUBSYSTEM

NOTES

1. MISTRAM (Missile Trajectory Measurement) provides the Range Safety Officer with
range, range rate, velocity, and trajectory information. MISTRAM is accurate
from altitudes of 20,000 feet. Thus the San/Sal C—Band Tracking radar, 5600
computer, and 7090 computer provide tracking and impact prediction for the first
20,000 feet. The latter system provides a backup in case of MISTRAM failure.
A second backup is a skin tracking radar (less accurate).

2. TARS (Three-Axis Reference System)

(a) Provides angular reference along Pitch, Roll, and Yaw axes.
(b) Provides roll and pitch open loop (internal) guidance programs during Stage 1.
(c) Accepts and executes closed loop (external) pitch and yaw guidance signals

during Stage II. A
(d) Provides discrete timing functions to the GLV. The roll program can be

updated to set up a new azimuth. The pitch program cannot be updated during
countdown.

3. RGS (Radio Guidance System) basically consists of a pulse beacon, rate beacon,
and A·l computer. The rate beacon determines three vector rates, feeds them
into the computer which determines the range, azimuth, and elevation rates.

_The pulse beacon determines range, azimuth and elevation, sends pitch and yaw
commands to TARS, and sends discrete commands to TARS. At present, only one ‘
discrete command is used, the Stage II shutdown command.

4. Command Control System - Three commands are issued via the range safety transmitter:

(a) Engine shutdown command (tones l & 5) originates from range safety officer
and terminates GLV thrust and warns astros to abort.

(b) Destruct command (tones l & 2) destroys booster after 3.5 sec T/D. Shutdown
command must be received first.

(c) Backup shutdown of Stage II (tones 2 & 5) originates from A-l computer and
is a backup of RGS/IGS Stage II shutdown.

5. Slow Malfunction Monitoring - Diagnosed by:

(a) Occurrance or absence of events
(1) Detected in directly affected channel - Recognition
(2) Divergent attitude error from IGS - Confirmation

(b) Gyro drift, program magnitude errors, and inadequacies in guidance equations
(1) Divergent attitude error from IGS — Recognition
(2) Radar trajectory plot - Confirmation

6. MDS (Malfunction Detection System) senses engine thrust for Stages I & II,
excessive GLV turning rates, propellant tank pressures, loss of Stage I
hydraulic pressure, presence of S/C switchover command, and engine hardover.
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2.5.5 1
ATT IND Switches 2.5.1 1 — 2
ATT RATE Light 2.9.1 1 - 2
Attitude Control Handle 2:4.1 5 — 6
Attitude Control Handle Notes 2.4.5 l - 5ATTITUDE CONTROL Mode Switch 2.4.1 7 - 12
ATTITUDE CONTROL MODE NOTES

HOR SCAN Mode 2.4.7.2 1 - 5RATE CMD Mode 2.4.7.3 1 - 3DIRECT Mode 2.4.7.4 1 — 2PULSE Mode 2.4.7.5 1RATETGMD (RE-ENT) M6d6 2.4.7.6 1RE—ENT Mode 2.4.7.7 1
PLAT Mode 2.4.1 9 - 1O

·

- l -
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ATTITUDE DRIVERS Switch 2.4.1 5 - 6
ATTITUDE THRUSTERS 1 thru 8 C/B's 2.4.4 2AUDIO Mode Switches No. 1 & 2 2.6.1 1 - 2

°

AUDIO & UHF T/R 1 & 2 C/B's 2.6.3 1
AUTO RETRO C/B 2.1.5 1
AUX REP c/B 2.2.5 1
AUX REP Switches 2.2.4 3 — 4
AUX Tape U/B 2.5.5 5

E

BEACON ACQ C/B 2.6.3 4

·

BEACON c-0/B 2.6.3 4BEACON CONTROL C-ADPT Switch 2.6.1 7 - 8
BEACON CONTROL C—RNTY Switch 2.6.1 9 - 1O
BEACON CONTROL RESC Switch 2.6.1 5 — 6
BEACON MED INST C/B 2.6.3 4BIO MED INST C/B 2.8.3 1
BIO MED RCDR l & 2 Switches 2.8.1 1 — 2
BOOST CUT-OFF 1 & 2 C/B's 2.9.2 1
BOOST INSERT CNTL l & 2 C/B's 2.1.5 3BOOST INSERT Switch 2.2.4 1 - 2
BOOST INST C/B 2.1.5 5BTRY PWR T. Switch 2.1.3 1 - 2BUS ARM Switch 2.2.4 5 - 6BUS TIE 1 & 2 Switches 2.2.1 11 - 12E OCABIN AIR RECIRC Handle 2.3.1 1 - 2CABIN PRESS Indicator 2.3.1 5 — 6Cabin Pressure Regulator 2.3.5 1Cabin Pressure Relief Valve 2.3.5 1CABIN LIGHTS C/B 2.2.5 2CABIN TEMP CONTROL Knob 2.3.2 9 - 1OCABIN TEMP Indicator 2.3.1 5 — 6CABIN VENT Handle 2.3.1 1 - 2CALIB c/B 2.7.2 1C-ADPT BEACON CONTROL 2.6.1 7 „ 8C-RNTY BEACON CONTROL Switch 2.6.1 9 - 1OC-BEACON C/B 2.6.3 4CENTER LIGHT Switch 2.2.3 1 - 2CNDSATE VALVE Switch 2.3.6 3 - 7
COAX CNTL C/B 15

1
16COMP Light 2.5.2 5 -6

·

Communications Mission Profile 2.6.4 5Computer MALF Light 2.5.2 5 — 6COMPUTER Mode Switch 2,5_2
1 _ 8Computer Notes 2_5_7 1 _ 24Computer Parameters 2,5,7 25 - 37

- 2 -
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Computer Power Switch . 2.5.2 7
Computer RESET Button 2.5.2 5

·

Computer START Button 2.5.2 5
COOL VLVS - PRE & SEC C/B's 2.5.5 5
Coolant Loop Notes 2.5.7 1 — 2
COOLANT PUMS PRI A & B C/B's 2.5.5 1
COOLANT PUMPS SEC A & B C/B's 2.5.5 l
CRY QTY C/B 2.2.5 1
CRYO Indicator 2.2.1 5 — 4

2.5.1 7 — 8

·

CRYO O2 & H2 HTR C/B 2.2.5 4
2.5.5 2

CRYO O2 & H2 REG C/B 2.2.5 5

E ,
D RING 2.1.2 l — 2

2.1.7 1
DC AMS Indicator 2.2.1 11 — 12
DC VOLTS Indicator 2.2.1 9 - 1O
DC-DC CONV C/B 2.2.5 1

2.7.2 5
DC-DC CONV Switch 2.2.4 5 — 4

2.7.1 5 - 6
DCS Button 2.6.2 1 — 2
DCS Light 2.6.2 1 - 2
DCS Notes 2.6.5 1 — 2

·

Dos PWR o/B 2.6.5 4
DESCENT Ft/SEC Gage 2.1.4 9 — 1O
DIRECT Mode Notes 2.47.4 l — 2
DIPLEX WHIP ANTENNA C/B 2.6.5 5
Ditch Handle 2.1.7 2

2.5.1.1 1 — 2
11/T mim c/B 2.7.2 2

E
ECS IND LTS C/B 2.5.5 1
ECS O QTY AND PRESS 2.5.1 7 - 8

INDICATOR 2.2.1 5 - 4
Egress Kit Release Handle 2.1.7 5
Ejection Seat Notes 2.1.7 1

4 — 9
Elapsed Time Digital Clock 2.5.4 5l
Electrical Notes 2.2.6 1 - 5
ELECT TIMER C/B 2.5.5 5

·

Eiiss o/B 2.8.5 2
ENCODER 2.5.1.1 7 - 8
ENGINE Switch 2.5.1.1 5 — 6
EMERG PREMAIN Switch 2.1.4 5 — 6
EMERG REL Switch 2.5.1.1- 5 — 6
Emergency Leak 2.5.6 1
ENCDR Switch 2.5.1.1 7 — 8
ENGINE 1 Light 2.9.1 5 — 4ill.,
ENGINE 2 Light 2_9_l

5 - 5
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EVA NOTES 2.8.4 1 — 5
EVAP FLOW Switch 2.5.2 7 4 8
EVAP HTR c/B 2.5.5 5
Evaporator 2 . 5 . 6
1EVAPPRESS Amber Light 2.5.2 7 4 8
EVAP Switch 2.5.2 7 - 8
EVENT TIMER 2.5.4 1 — 2
EVENT TIMR C/B ,2.5.5 5
Event Timer Manual Slew Knob 2.5.4 1 - 2
Event Timer STBY-STOP Switch 2.5.4 1 — 2
EMERG·PRE—MAIN 2.1.4 5 4 6
EMERG REL Switch 2.5.1.1 *5 — 6

·

Event Timer UP-—DOWN Switch 2.5.4 l — 2
BIO-MED INST C/B 2.8.5 1 - 2
Experiments

Experiment Notes 2.8.4 1
EXT LTS Switch 2.2.5 5 — 4

2.5.1.1 7 - 8

OFC H2 HEATER Switch 2.2.1 7 — 8
FC Section #1 & #2 PWR Switches 2.2.1 9 — 12
FC Section #1 & #2 PURGE Switches 2.2.1 15 — 16
FC Stach Control Switches 1A, 1.B, 1C,

2A, 2B, 2C 2.2.1 7 — 8FC 12 o/B 2.2.5 4
FC P Lights & Switch 2.2.1 1 - 2
FDI HI—LO Range Scale Switch 2.5.1 1 — 2
Flight Dir MODE Switches 2.5.1 5 — 4
Flight Dir REF Switches 2.5.1 5 — 4
FUEL CELL CNTL 1 &. 2 C/B's 2.2.5 2 — 5
FUEL — 1 — OXID Gage 2.9.1 7 - 8
FUEL — 2 - OXID Gage 2.9.1 7 — 8

E
Guidance and Control Subsystem Notes 2.9.4 1 — 2
GUIDANCE LIGHT 2.9.1 5 — 4
GUIDANCE Switch 2.9.1 7 — 8

li
Headsets and Mikes 2.6.4 1
HEATER ECS O Switch 2.5.1 9 - 1O
HF ANT Switcä 2.6.1 11 - 12HF sELEoi· Switch 2.6.1 5 - 6

·
- 4 -



Q NAME SECTION NO. PAGE
1-11* sc 061111-61 1111661 2.6.1 4
1111 1/11 c/B 2.6.3 2

·

HF WHIP ANTENNA C/B 2.6.3 3
HI-ALT DROGUE Switch 2.1.4 1 — 2
Horizon Scanner Mode Notes 2.4.7.2 1 - 5
H2 TANK VAC Switch 2.2.1 15 — 16
H20 HTRS 0/B 2.5.5 4H20 TANK VALVE Switch Q_5_6 5 - 7

I• IGS Notes 2-5-6 l — 10
IGS 11111 c/B 2.2.5 5
IND LT TEST C/B 2.2.5 l
IND RETRO ATT T. Switch 2.1.3 1 - 2
INDEX Switch 2.5.1.1 5 - 6
Inertial Reel Handle 2.1.7 2
INLET SNORKEL Handle 2.3.1 1 - 2
Instrumentation System Notes 2.7.3 1 — 3
IVI 2.5.2 11 - 12

J
JETT FAIR Switch 2.1.1 1 - 2
JETT RETRO T. Switch 2.1.3 11 - 12

M
Keying Switch 2.6.1 7 - 8•

L
L-Band RADAR NOTES 2.5.8 1
LANDING SEQ CNTL 1 & 2 C/B 2.1.5 4
LANDING Switch 2.2.4 1 - 2
Lap Belt 2.1.7 3

Ä LDG ATT Switch 2.1.4 3 - 4
Ä RE—ENT INST C/B 2.1.5 5“ LONG ACCEL Gage 2.9.1 1 - 2
Ä Left Cabin Light Switch 2.2.3 3 — 4

t M
1
l

MAIN BATTERIES 1, 2, 3 & 4 Switches 2.2.3 1 - 2
Maneuver Controller 2.4.1 7 - 8
Maneuver Controller Switch 2.5.1 7 - 8

·

Maneuver Controller System Notes 2.4.7.1 1 - 3
MANEUVER THRUSTERS 9 to 16 C/B's 2.4.4 2
MAN FIRE RETRO Switch 2.1.3 9 — 10

2.1.6 1
MAN RETRO C/B 2.1.5 1

- 5 -



t NAME SECTION NO. PAGE Q
Manual Data Insertion Unit 2.5.2 9 — 10
MANUAL O HIGH RATE Handle 2.5.1 9 - 10
MDU CLEAR Button 2.5.2 9 - 10

·

MU ENTER Button 2.5.2 9 — 10
MDU PWR Switch 2.5.2 7 — 8
MU READOUT Switch 2.5.2 9 - 10
MPS 2.9.4 1
MDS Notes 2.9.5 1 — 5
Mistram 2.9.4 11 I
NO. 1 & 2 AUDIO Mode Switch 2.6.1 1 - 2
NO. 1 UHF, INT & HF Volume Control Wheels 2.6.1 5 - 4
NO. 2 UHF, INT & HF Volume Control Wheels 2.6.1 5 - 4

9.
OAMS CONTROL PWR Switch » 2.4.1 1 - 2
OAMS CNTL PROP C/B 2.4.4 1
OAMS CNTL REG 1 & 2 C/B's 2.4.4 2 — 5
OAMS HTRS C/B 2.4.4 4
OAMS CONTL PWR Switch 2.4.1 1 — 2
OAMS PROP MOTOR VALVES Switch 2.4.1 1 - 2
OAMS PROP Quantity Indicator 2.4.2 1 - 2
OAMS PROP °F/Psia Gage 2.4.2 1 — 4
OAMS REG Switch 2.4.2 5 - 6
OAMS RESV Switch 2.4.2 7 - SO2 Hi RATE Amber Lt. 2.5.1 9 —10O2

HIGH RATE RECOCK Handle 2.5.1 5 — 4
O2 HI RATE Switch 2.5.1 11 - 12
O2 HTR Switch 2.2.1 5 — 6

2.5.1 9 — 10
O2 RATE CNTL C/B 2.5.5 5
Oxygen Loop Notes 2.5.5 1 - 5

E
PARACHUTE Landing System 2.1.6 2
PARA CNTL C/B 2.1.5 2
PARA JETT Switch 2.1.4 5 - 4
PARA Switch 2.1.4 1 — 4
Personnel Harness Kock Fittings 2.1.7 5
Platform ACC Light 2.5.1 9 — 10
Platform ATT Light 2.5.1 9 — 10
PLATFORM Mode Notes 2.4.7.4 1
PLATFORM Mode Switch 2.5.1 5 - 8
Platform RESET Button 2.5.1 9 - 10 7
Power System Monitor 2.2.1 17 - 18
PRE—MAIN Switch 2.1.4 5 — 6
PRI COOLANT PUMPS A & B C/B's 2.5.5 1
PRI COOLANT VLVS C/B 2.5.5 5
PRI PUMS A & B Lights 2.5.2 5 - 4-6 — U 7



MAM; SECTION NO. PAGE

PRIMARY PUMP A & B Switches 2.3.2 1 - 2
PRIMARY RES LO Light 2.3.2 5 - 6

·

PRI O2 HTR C/B 2.3.3 2
PROPELLANT RCS A & B Switches 2.4.1 5 - 6

PROPELLANT Indicator Selector Switch 2.4.2 1 - 4
PROP PSIA Indicator 2.4.2 1 - 4
PROP QTY (cms) Indicator 2.4.2 1 - 2
PROP TEMP Indicator 2.4.2 1 - 4
PTT Buttons 2.6.1 5 - 6

·

PULSE Mode Notes 2.4.7.5 1
PUMP A & B PRIMARY Lights 2.3.2 3 - 4
PUMP A & B PRIMARY Switches 2.3.2 1 - 2
PUMP A & B SECONDARY Lights 2.3.2 3 — 4
PUMP A & B SECONDARY Switches 2.3.2 3 - 4

Q
Quantity Selector Switch 2.2.1 5 - 6

2.3.1 7 - 8

E
Radar L-Band Notes 2.5.8 1 — 6
Radar LOCK-ON Light 2.5.1.1 1 — 2
Radar Switch 2.5.1.1 1 - 2
RADAR PWR O/B 2.5.5 4
RAD Switch 2.5.2 5 — 6
Range/Range Rate Meter 2.5.1.1 3 - 4

·

RATE COMMAND Notes 2.4.7.3 1 - 3
RATE GYROS P, R & Y Switches 2·4.1 15 · 14
RCS RING A & B CONTL PWR Sw 2.4.1 3 - 4
RCS A & B PROP MOTOR VALVES Sw 2.4.1 5 - 6
RCS A 1-3 C/B's 2.4.4 4 - 5
RCS B 1-3 C/B's 2.4.4 5 — 6
RCS HTR Light 2.4.3 1 - 2
RCS HTRS A & B C/B's 2.4.4 6
RCS HTRS Switch 2.4.3 1 — 2
RCS SQUIBS 1 & 2 C/B‘s 2.4.4 3 - 4RCS Telelight Switch 2.1.3 3 — 4

2.1.6 1
2.4.3 1 - 2

RCDR TAPE Lt 2.6.2 1
RECORD Switch 2.6.1 1 - 2
REENTRY Mode Notes 2.4.7.7 1
RE-ENT INST 2.1.5 5
REENTRY RATE COMMAND Mode Notes 2.4.7.6 1 „R.EPRESS Handle 2.3.1 13 - 14

2.3.5 1
RESC BEACON C/B 2.6.3 4RESC BEACON CONTROL Switch 2.6.1 5 - 6
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RES LO PRIMARY Light 2.3.2 5 - 6
RES LO SECONDARY Light 2.3.2 5 - 6RETRO AUTO C/B 2.1.5 1

·

RE—ENT INST C/B 2.1.5 5
RETRO JETT Switch 2.2.4 1 - 2
RETRO MAN C/B 2.1.5 l
RETRO PWR Switch 2.2.4 1 - 2
RETRO ROCKET SQUIBS 1, 2, 3 & 4 Switches 2.1.3 11 — 12
RETRO SEQ CNTL 1 & 2 C/B's 2.1.5 4
Right Cabin Light Switch 2.2.3 3 - 4RGS 2.9.4 1
ROLL JETS Switch 2.4.1 1 - 2
R/T XMTR C/B 2.7.2 2

§
SCAN HTR C/B 2.4.4 6
SCANNER IgnoreLight 2.4.1 15 " L4
SCANNER Switch 2.4.1 lö · 14
SEC COOLANT PUMPS A & B C/B's 2.3.3 1
SEC COOLANT VLVS C/B 2.3.3 3
SEC GUID Light 2.9.1 3 - 4
SECONDARY O2 BOTTLE SHUTOFF Handles 2.3.1 13 — 14
SECONDARY Ü2 PSIA Indicator 2.3.1 7 - 8
SECONDARY PUMP A & B Lights 2.3.2 3 — 4SECONDARY PUMP A & B Switches 2.3.2 3 - 4
SECONDARY RES LO Light 2.3.2 5 — 6
SECTION 1 PWR Switch 2.2.1 9 - 1O
SECTION 2 PWR Switch 2.2.1 5 — 8
SEP ADAPT To Switch 2.1.3 7 — 8
SEP ELECT To Switch 2.1.3 5 — 8

2.1.6 1
SEP OAM LINE Switch 2.1.3 3 - 6

2.1.6 1
SEP SPCFT Switch 2.1.1 l — 42.1.6 1
SEQ INST C/B 2.1.5 5_ _ 2.5.3 4SEQ LIGHTS BRIGHT—DIM Switch 2_l_4 9 _ lO

2.2.5 5 - 4SEQ LIGHTS CNTL C/B 2_l_5
22.2.8 1SEQ LIGHTS PWR C/B 2_l_5
2SEQ LIGHTS TEST Switch 2.2.5 1 - 2SEQUENTIAL NOTES 2_l_6
lShoulder Strap Inertial Reel Handle 2_l_7
2Silence Switch • · 2.6,1 ll _ 12Slow Mal Monitoring 2_9_4
1SQ HF Control Wheel 2_6_l

5 _
4SQ UHF Control Wheel 2.6.1 5 - 4SQUIB BATTERIES l, 2 & 5 Switches 2.2.2 1 - QSTAGE Light 2_9_l

5 _ 6
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STBY XMTRS CNTL C/B 2.7.2 3

·

STBY XMTRS PWR C/B 2.7.2 2
SUIT CO Press Indicator 2.3.1 5 - Ö
SUIT FAN 1 & 2 C/B 2.3.3 2
SUIT FAN Switch 2.3.1 3 — 4
SUIT FLOW Control Knobs 2.3.1 13 - 14
Suit Notes 2.3-4 1 - 2

·

Suit Pressure Demand Regulator 2.3.5 1
SUIT TEMP CONTROL KNOB · 2.3.2 9 — 1O
SUIT TEMP Indicator 2.3.1 5 - 6
Survival Kit 2.1.7 2

E
TAPE PLYBK Switch 2.7.1 5 - 6TAPE RCDR CNTL E/B 2.7.2 2
TAPE RCDR PWR C B 2.7.2 1
TARS 2.9.4 1
TEMP CABIN Indicator 2.3.1 5 - 6
TEMP CONTROL CABIN Knob 2.3.2 9 - 1O
TEMP SUIT Indicator 2.3.1 5 - 6
TEMP CONTROL SUIT Knob 2.3.2 9 — 1O
T — Handle 2.1.7 2
Three Axis Attitude Displays 2.5.1 1 - 2
Time Reference System 2.5.9 1• T/M AC Switch 2.7.1 5 - 6
T/M CONTROL CALIB Switch 2.7.1 1 - 2
T/M CONTROL STBY T/M Switch 2.7.1 1 - 2T/M CONTROL - T/M switch 2.*7.1 3 - z,
TONE VOX/CLK LT C/B 2.6.3 2

2.7.2 1
TR - 256 C/B 2.1.5 1

H
UHF RELAY C/B 2.6.3 1
UHF SELECT Switch 2.6.1 3 - 4UHF SQ Control Wheels 2.6.1 3 - 4
UHF WHIP ANTENNA C/B 2.6.3 2
URINE HEATER Light 2.3.1 15 - 16

2.3.6 3 — 7URINE DUMP Switch 2.3.1 15 - 16
2.3.6 3 — 7URINE SELECTOR VALVE Assembly 2.3.6 8
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1
Voice & Beacon Control Notes 2.6.4 1 - 5

·

Voice Tape Recorder 2.6.1 1 — 2
Voice Tape Recorder Notes 2.7.4 1
Volume Controls HF NO. 1 & 2 2.6.1 3 — 4
Volume Controls INT NO. 1 & 2 2.6.1 3 — 4Volume Controls UHF NO. 1 & 2 2.6.1 3 — 4
Vox 2.6.1 V - 6
Vo1tmeter(DC & AC) 2.2.1 17 - 18
Voltmeter Selector Switch 2.2.1 17 — 18

E
WASTE Management System Notes 2.3.6 6 - 8

Water Management Panel 2.3.1 15 — 16
Water Management System Notes 2.3.6 1 - 5
WATER SEAL Handle 2.3.1 3 — 4

WHIP ANTENNAS DIPLEX C/C 2.6.3 3
WHIP ANTENNAS HF C/B 2.6.3 3
WHIP ANTENNAS UHF C/B 2.6.7 2

E
XMTRS D/T C/B 2.7.2 2
XMTRS R/T C/B 2.7.2 2XMTRS-STBY CNTL C/B 2.7.2 3
XMTRS—STBY PWR C/B 2.7.2 2
XOVER Switch 2.2.1 15 - 16

NUMERALS

1A, 1B, 1C, 2A, 2B, 2C Switches 2.2.1 1 - 4lO.6K Light 2.1.4 7 - 8
4OK Light 2.1.4 7 - 8
"8" Ball 2.5.2 1 - 2
8 Day Clock 2.5.4 1 — 2
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GEMINI OPERATIONS HANDBOOK, SECTION III

SPACECRAFT lO

FOREWORD

·

Section III has been prepared by the Mission Operations Branch,
, Flight Crew Support Division, Manned Spacecraft Center, with the

technical support of McDonnell Aircraft Corporation.

The enclosed information details the flight crew procedures that will”
be used to control the spacecraft under both normal and malfunction
conditions. To avoid redundancy, the checklists found in the Flight
Plan are not reproduced in this Handbook. Detailed normal procedures
are contained in subsections 3.l.l, 3.2.l, 3.3.l, etc.; while detailed
malfunction procedures can be found in subsections 3.l.2, 3.2.2, 3.3.2,
etc. These procedures are written for the affected spacecraft as of
the indicated date. It will be periodically updated to maintain it con-
current with the spacecraft configuration.

Section III of the Gemini Operations Handtook shall not be reproduced
without the written approval of the Chief, Flight Crew Support Division,
Manned Spacecraft Center, Houston, Texas.

·

Only personnel on the approved distribution list will be supplied revi-
sions as they are issued.

All coments should be directed to Robert Boulware, Flight Planning Sec-
tion, Extension M27l. —

Prepared by:

Robert H. Boulware
AST, Flight Planning Section

- Flight Crew Support Division

·

Approved by:

iäßgbgnßüxsaprkczlézézméy

» Helmut A. Kuehnel
Chief, Mission Operations Branch
Flight Crew Support Division
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Concurrence:Charles
W. Mathews

Manager, Gemini Program Office
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Assistant Director for Flight Operations
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6EM11¤11 'OPERATIONS HA.1¤mB00K
SECTION III

TABLE OF CONTENTS

Proce- REVISIONS

·

dure TITLE » PAGES ORIG A B C

3.l Sequential System

3.l.l Normal Procedures I -

Normal Sequential Checklist
See Flight Plan)

l. Insertion Velocity Correction ' ,
using IVAR l — 6 X X I

2. Insertion Velocity Correction
I

using Ground Computed Infor-
mation 7, lO X X I· 1

3. Normal Retrofire ll — 13 X X

·

I-1. Reentry — Closed Loop — Auto lü -16 X
1

5. Reentry — Closed Loop — Man- _
ual (S/C Attitude Control
Technique) l7 - 19 X X

3.l.2 Malfunction Procedures

l. Mode I Abort l X I1
2. Mode II Abort l, 2, 3 X

‘

Mode II Abort Block Diagram M X I1

Os/c
io, Original, May 10,1966

i Rev A, July 1, 1966



P"°°°' TITLE. 0RIc HEVISIGNSdure ° A 3 C
3. No turnaround to SEF for 5 X

retro-adapter jettieon
following a Mgde II Abort. _

L. Mode III Abort 6, 7 X X
Mode III Abort Block Diagram 8 X X

5. Insertion Velocity correction 9 X .‘ ~ using horizcn reference. _
6. Booster Rates above lO°/sec

at SECO.
7. OAMS system failure prior to 10 X

separation

8. Pyro failure of SEP SPCFT 10 Xswitchg9-
SEP SPCFT switch function ll X
failure (guillotine failure)

10. JETT FAIR switch function ll X
failure

11. lle Failure of AFT firing 12 X X
thrusters or related circuitry
(SEC0 + 30) » 3-

12. 0 HI RATE switch function 13 X
fäilure ‘

13. BTRY PWR light failure 13 X
14. RCS switch failure (pyro 13 X ·

failure) •

ii {In!
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§l°°C€' TITLE PAGES ORIG REVISIONS
ure A B C

15. IND RETRO ATT switch
function failure lü X

16. SEP 0AMS LINES or SEP ADAPT
I switch function failure 15, 16, 17 X

17. Retrofire failure by auto or
„ manual means 17, 18 X

18. Contingency Retrofire 19, 20 X X

19. Emergency Retrofire 21, 22 X

20. RCS Retrograde 23, 2M X X

21. Retro-adapter failure to

·

separate 25, 26 X X

22. Reentry — Open Loop - Manual
Backup 27, 28 X

23. Reentry - Open Loop - Manual ·
(rolling) 29 X

2M. Personal Parachute checklist 30 X

25. Emergency Egress checklist 31 X

3.2 Electrical Systems
”

3.2.1 Normal Procedures

l. Normal Fuel Cell Purging 1, 2 X

2. Contingency Purging (Single
stack) 2, 3 X

iii



P"°°°' TITLE . PAGES omc REVISIGNS

·

dure _ , A B C

3. Contingency Purging (One
U

3 X
Section open circuited)

3.2.2 Electrical Malfunctiön Procedures
l. Main Battery failure L l X _

. 2. Squib Battery failure l X X

3. Equipment or Main Bus Short l, 2, 2a X X

4. Electrical Power Down for 3, L, 4a X ’
' Minimum Life Support [

[ S. Stack, Stack Ameter, or 5 X E X
. ‘ circuitry failure

6. Voltmeter failure 6 X X

7. F.C. Section failure [ 6 X X

. 8. Cryo Quantity Sensor or [ 7 X‘ related circuitryfailurel
[ .9, Cryo Pressure Sensor failure _[ 7, 8 X [

.10. FC H2 Purge valve failed open 8, 9 [ X

ll. Cryogenic, Venting or leak in 9, lO [ X . _lines .
12, Cryo H2 Venting 10.

Xiv ‘IIn



TITLE 01116 REVISIGNS
111*6 A B C

3.3 Environmental Control System
3.3.1 Normal Procedures V

1. Normal Depressurization l, 2 X

2. Emergency Decompression 2 X

3. Repressurization 5 X

1,, Nnnnni and Drink Mode (Launch I. X
6. 011,11)

5. Drink Mode (post-landing) 4 X

·

6. Urine System
a. Preparation 4, 5Xb.

Flush Mode 5, 6 X
7. Evaporator Fill Mode 6, 7 X

' 8. Tank Fill Mode 7
9, H20 Dump Mode 7, 8

. 9 —
9, 10

5·5•2 Malfunction Procedures
‘ 1, Exoessive Gabin Leak rate l, 2 X

2, Primary 02 System Leak 2,5,4 X X

·

3. S/C Quantity Gage failure 4 X U
1.. Gage failure (s/6 6. grd) 4 x

D "



P”°°°' 1*1*1*1.2 1>Ac„Es ORIG REVISIONS
dure A B C

5. Leak in right Secondary O2 5 X
System

6. Primary O2 System Pressure 6 X
Regulator failure

7. Leak in left Secondary O2 7 X
bottle

8. S/C Secondary O pressure 7 X
gage or sensor äailure

9. Mechanical failure of O2 7 X
HI RATE linkage

. 10. CABIN AIR azciac valve 7 X
failed closed

11. INLET SNORKEL failed open 8 X

12. INLET SNORKEL failed closed 8 X

13. Cabin Air Inlet door not 8 X X
jettisonéd

14. CABIN VENT failed open 8' X·

15. CABIN VENT failed closed 8 X'
16. WATER SEAL failed open 9

7
X

17. WATER SEAL failed closed 9 X
7

18. Suit Fan Failure 9 X
19, High Cabin Temperature 9.lO X

. vi A



SECTION TITLE PAGES ORIG REVISIONSI
11111: : A B C,

20. Single Coolant Pump failure 10 X I

' 21. Coolant leak 10 X I
22. 02 Automatic Pressure

Switch failed closed 10 X
25. O2 Relief Valve failed I

closed 10 X I
24. CO2 Pressure Gage failure ll X I

I I
I

24a. CO2 Canister failure ll, 12 X I 1
I• I 25. Urine overboard line frozen 12 X X

I 26. 02 Auto heater failed 12 X
27. Suit or downstream plumbing I

leak 15 X I
I

28. Overboard line frozen or I
solenoid failure 15, 14 X X

5.4 Control System X

5.4.1 Normal Procedures X
1

1. Normal Attitude Jet 1 XI
Firing Logic I

2. Main Oxidizer Tank empty 2 X X

·

5.4.2 Malfunction Procedures _ '
I

vii



SECTION „ REVISICNS
NUMBER TITLE PAGES 0RI A B C

·

1. Excess tumble rate during
sleep period (not docked) 1 X

2. Excess tumble rate during
sleep period (docked) 1 X

5. Uncommanded attituded rates
while docked 1, 2 X

4. Uncommanded rates, uncommanded 2-6 X X
thrust or improper control
response.

5. Intolerable rates. 6 X

6. Degraded Attitude control 7 X

·

6a. Malfunctioning Attitude
Thruster Isolation Chart 8 X

7. Abnormal decrease in 0AMS
source pressure 9, 10 X

8. Abnormal decrease in RCS Ring
A or B source pressure 10, 11 X

9, 10, 11. Low 0AMS Regulator
Pressure. 11, 12 X X

12. High 0AMS Regulated Pressure 12 X

15. Uncommanded rate, uncommanded
thrust or degraded controlwith RCS. 12-15 X

·viii

·



SECTION REVISIONS
NUMBER TITLE PAGES ORIG A BC5.5

Navigation {

5.5.l Normal Procedures

l. Manual Update of TR 1, Q X
2. Digital Clock update 2 X

{5. Touchdown Prediot 5,4,5 X n
{4. Orbit prediction 6, 7 X X {
{5. Simulated Impulsive Thrust 8, 9 X X, { {
{6. Orbit Navigation 10,11,12 X x { {

5.5.1/2{Normal/Malfunction Procedures { {

ll. IGS Power Up and Platform {
„ Alignment 2,5,4,5 X X ?

·

5 2. ATM Power Up andAutomaticQ
Operation 6,7,8,9 X {

{ ' 10,11,12X$5.
ATM Manual operation l5.-16 X {

{4. Orbit Determination Procedures 14-24
X5.5.2{Malfunction Procedures *

{1. Rendezvous Procedures l - 2O X {
2 E 2

5.6 {Communications Ü

5.6.2 {Malfunction Procedures {
{1., 2., and 2a.{UHFTransmission or {

Reception failure l X { {

5. HF T/R failure (during out) 2„ X {

Iix



SECTION REVISIONS
NUMBER TITLE PAGES ORIG A B C

4. HF Transmission and Reception 3 X
failure (after landing)

5• Left & Right Mike Amplifiers 3 X
failure6. VOX Failure (open) ,5 X

7. PTT failure (open) A X
_8. VOX Failure (Closed)

”
4 X

I
9• PTT Failure (Closed) 4 X

lO. Failure of CMD or CONT caps- 4 ·
bility of Adapter C-BandBeacon Xe

ll- Adapter C-Band Beacon orAntenna xailure 4 X I
l2. Failure of CMD or CONT oapa- 5

bility of Reentry C-Band
Beacon X

l5• Reentry C-Band Beacon or 5‘ Antenna Failure X ‘

l4—24. DCS Failure/S ··6 - ll X -X

3.7 Instrumentation _

3.7.2 Instrumentation Malfunction
Procedures
l. DCS Failure l X_2.

R/T TM Failure l X X

A
3 X . “



— Proce-REVISIONS

·

dura TITLE PAGES I ORIG A B C
. ‘ 3. Acq Aid Beacon Failure l X X

_ 4. DC-DC Converter Failure 2 X
5. R/T 'IM Transmitter Failure 2 X

6. Switch Malfunction in RT 2 X
ACQ Position

7. D/T 'IM Transmitter Failure 3 X
1

8. Switch Malfunction in R/T - 3 - X, D/T Position
I

9. Tape Recorder Failure 3 X X
IO. TM Control CALIB Switch Z. X

I i
Failure i

ll. Multiplexer or Instrumente- Z, X I X
tion Package Failure IX _ I

3 . 8 Miscellaneous

3.8.1 AGENA Command Notes 1 X
Agena Commands 2 , 3 °X X
Unit II (200#) Uiiaga Burn 4,5 X

3,8,2 l. Red Main Light - ON ZI., 2 X

. ' 2. Red Main Light gn during EVAI 2 X
;

·

3. Green Main Light - OUT 2, 3X·

Failure to Safe AGENA 3 X I

Xi U



SECTION , REVISIONS
NUMBER DITLE PAGES ORIG A B C

·

5. Green Dock Light — OFF 5 X
(Prior to docking)

6. TDA Not Rigidized 5 X

7. Armed Light will not come on
with Engine Switch 4 X

8. PWR Loss 5 X

9. Complete Loss of Agena ä
Electrical Pwr 5 X

10. Clock failure 5 X

ll. AGENA ATTITUDE CONTROLSYSTEM failure 5
X12.ATT GAS LOW/HIGH 6 X

a
15. SPS Pressurization failure 6 X

. 14. Agena SPS Translation to
correct orbit 7-1O X

5.9 GLV-MS

5.9.1 GLV-MS Notes 1 X

5.9.2 GLV—MDS Malfunction Procedures

1. Abort Light 1 X

2. Attitude Rate Light 2 X

5. Stage II Propulsion Lights 5 X
(Engines II)

4. Stage I Propulsion Lights 4 X

·

(Left and Right Engine I)

xii



TITLE PAGES ORIG ÄEVISÜQSC

5. Secondary Guidance Light 5 X Ä(SEC cum) X
6. Stage I Pressure Gage 6, 7 X(Fuel I OXID)
7. Stage II Pressure Gage 8

Ä
X(Fuel 2 OXID) Äs

8. Secondary Guidance Switch E 9 Q X(GUIDANCE)
9. Event Timer 10 X ‘

10. Attitude Ball and FDI Needles ll X·' 11. Accelerometer 12
X12.Altimeter 13 X I

13. Abort Handle 14 X
14. Gemini Abort Ground Rules 15 l X
15. MDS Displays for OFF - 16, 17 X‘ Nominal Conditions Ä

xiii



O
IEEÄQN TITLE PAGESORIG5.10

EVA
5.10.1 EVA Normal Procedures

1. A, Hatch opening 1 X

B, Hatch closing 1-2 X

2. Chest Pack normal mode

5.10.2 EVA Malfunction Procedures Q
1. Hatch will not close l X Q
2. Hatch will not lock 1 X g

5. Gain pawl jammed in lock 1 X

·

4. Gain pawl jammed in unlock 2 X Q

5. EVA Pilot too hot 2 X Q
6. EVA Pilot too cold 2 X Q {

7. Suspected 002 buildup 5 X Q
8. Suit pressure below 5.5 psia 5 X

‘

9. Suit pressure high 5 X

10. Fogged faceplate 4 X

11. Loss of umbilical communica-
tions 4 X

12. Emergency 02 being used 4, 5 X

·

xiv

l



SECTION
I—_”iwN·

REVISIONS
NUMER TITLL PAGES ORIG A B C„„15.

Chest—pack S/O
IPOWER LIGHT unexpectedly I

goes out 5 I
X

14. Pilot drifting untethered 6 I X

15. 50—ft tether hook will not Idisconnect for ingress 6 2 X
I I
I

16. ELSS audio warning cannot I_ be reset 6, 7 I X XI I* I17. S/C PWR C/B open and cannot I
be reset. 7 I X X 5

18. HHMU delivering I Iuncontrollable thrust. 7 X ‘
19. EVA Pilot tumbling 7 I X

20. Loss of maneuver capability I
with residual Velocity. 8 I X

I
21. S/O developing uncommanded I E

_ rates during EVA ° 8 I XI
5I I

XV
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MODE ]I ABORTNormal Launch ~
yOun• HQ 1 1cg 1Qn O t l. The Event Timer will be used as a

oheoee to MODE II Region backup äue
äoäogäterminine

if II
or a e aye a or is 0 e

. . IW accomplished.A Lbort Decision GLV Shutdown
eo eo Retro rockets salvo fired 2. Between 0:50 sec and l:hO (minzsec)

Abort Handle
_

SHUTDÜJN RCS 8.I‘II1€d in RATE CMD délay inSHUTDOWNS/C
rates damped before advancing it to ABORT position

automatically. for:
Bell left te heedegup end align *9 (a) 2.0 second from iiiumihatich ofS S te O P1t°R> O R°ll> O yaw ATT RATE light (1/2 scale defiectich of -pitch and/or yaw FDI needle/s in LO

scale). For worst case, 2 sec delay mustJETT FAIR Switch — Push Nose and scanner include astronaut response time approx.
(if not previously accomplished) fairings jettisoned l/E sec delay between abort handle sw

I A t I d closure and ignition of retrorockets.RRRRO JRRR S"%"‘*R ‘ RRM (5) <b> I5 see-mas (TT he ATT RÄTE TightJETT RETRO Swlteh * Push eHd’Sceuuer heads and pitch and yaw FDI needles are less
ettleooed_ than l/2 scale) or when horizon appears

Turnaroun• •y yawing left i30' in window, whichever is sooner.
and rolling l80° to heads down. (R
Pitch dem 55° using "8" ball 5- Refet to NOTE en 5.1.2-1.
(horizon in top of window).

a RCS A & B ATT CNTL PWR Switches-ACME iab) BOOST INSERT Switch - SAFE
« c) RETRO JETT Switch - SAFE R. A slight pitch down may be neces-

d RETRO ROCKETS SQUIBS (R) Sws - SAFE sary to acquire the horizon in event of
e SCANNER Switch - OFF a platform failure. The SEF position

is obtained to avoid recontact with the
retro adapter after it is jettisoned.W O Platform T With Platform

Hold this attitude until U Hold indioated attitude until 5_ Jettison retro adapter as soon as possible irhorizon is lost or aerodynamic aerodynamic forces start; the abort ooeors prior to og Seconds. Jettison atibreee begin building up; dem rates te Zehe- Use "8" nominal time if abort is after 62 secehas.then damp rates to zero. ball reference and maintain
Maintain bank angle less l80° roll attitude. 6_ Keep horizon in view. Final S/C attitndethen 60° by keeping hbtizbn should be 5o° above the hcrizeh. This gives maxOut the W1hdOW· lift necessary to avoid excessive "g's."

_ 7. b—e. If time is not available, accomplish these
LANDING Swlteh · Q items during Postmain Checklist.

C)
8. Arm at 7OK feet or immediately if below 7OK ft.

DROGUE Switch - Push ‘
9. (a) Push drogue at AOK feet or immediately ifbl hOKftbt 0.6K .Ros A at B Thor MOTOR vALvs Switches - ctossn e ew ee R eteve l eeet

Blip thrusters to relieve manifold pressure. (b) lf below lo_oK feet, or lf droooe io not
dereefed by lO.6K feet, deploy EMERG PREMAIN.

_

Below 26K feet (c) See remark Item l2 on preceeding page.cA1aT1~1 AB Rscisc Valve UP/ (OPEN)
(„ lO. a) Do not push LDG ATT if ground notifiesWATER REAL VRRIFY UR (OPEN) crew of shallow water or land landing. In this

event, crew will eject from S/C.
At l‘?·6K fe°J°> (h) If ejection is required after singlePARA Swlteh point release, prepare to eject and:

PARA JETT - Push
D-R' - PullLDG ATT Switch - Push ® me _
(c) Do not push LDG ATT until main chute isd' f d.Normal Descent & Landing leeee 6

·

Prepared by 4’ggÄ Flight Crew Support Division GEMNI OPERATIONS HANDBOOK
Checked by jäääe Mission Operations Branoh_ 3/C lO Rev Ori
Approved by Sßzär Date __5/j0[6§ Section 5.l.2 Pg E
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