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FOREWORD

This handbook contains the flight crew operational procedures 
for Command Service Module 104. A volume 2 of the Apollo 
Operations Handbook is prepared for each Apollo manned spacecraft.

Volume 2 constitutes the crew Norma1/Backup, Abort, Malfunction, 
and Emergency procedures. Normal procedures are defined as 
those used if all systems are operating normally. Backup pro­
cedures are those used to accomplish the objective of the normal 
procedures when system failure or some other anomaly prevents 
use of the normal procedures. Malfunction and Emergency pro­
cedures encompass the recognition, diagnosis, and corrective 
action for system malfunctions or failure.

Volume 1 - Spacecraft Description (SM2A-03-BLOCK II-(l)), is 
bound separately and contains the description portion of the 
spacecraft systems and equipment.

Comments or suggested changes to this handbook should be 
addressed to the Spacecraft Systems Branch, FCSD, MSC, Office 
Code CF22, Telephone HU3-5558.
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SECTION hi-*’o
U

NORMAL/BACKUP PROCEDURESP
cT
CD

INTRODUCTION
\J\

3 Procedural steps in this section are presented in tabular form and in numerical sequence. Steps 
are further organized by subgroups into related functions. Column headings of the Normal/Backup 
procedures consist of STATION/TIME (STA/T), STEP, PROCEDURE, PANEL and REMARKS, 
each of these column headings is provided as follows:

$ >
H An explanation ofvo OON rco

t-
O cnSTA/T The station is equivalent to the crewmember assigned to the spacecraft location 

where a procedure or step is performed. Station CDR (commander), CMP (command 
module pilot) and LMP (lunar module pilot) correspond to the left, middle, and 
right crew couch positions, respectively. The CMP also pertains to the lower 
equipment bays inaccessible to the other crewmembers. The time column (T) will 
contain mission time, event time or altitudes.

O ogp u >3 mOQ
fO oCD
> <~ou
O 2 
§ £ 
X ^

p
(D

STEP The step is the numerical indication of the elements to be followed and their 
sequence in performing a complete procedure.

ZPROCEDURE The procedure is a group of steps or overall task involved in performing a complete 
function or operation. If a perimeter of Xs are around a procedure, it constitutes 
a backup procedure relative to the preceding step.

d
WoowPANEL The panel location is the location of a particular control or display by panel 

number. The main display console (MDC) panels are numbered 1 through 12; the 
lower equipment bay (LEB), 100 through l6^i; the righthand equipment bay (RHEB), 
225 through 278; the left hand equipment bay (LHEB), 325 through 382; the 
left hand forward equipment bay (LHFEB), 300 through 306; and the upper 
equipment bay (UEB), 600 through 602. (See figures B-l and B-2 for panel 
locations.)

p
0Q
(D

4=-
I
H
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td
p
TO
H*o This column provides the rationale supporting the adjacent step and the operational 

procedure. Rationale will grow in scope as the operational procedures are refined 
through continued application by the Flight Crew as applied during mission simulation 
using Apollo evaluators and simulators. As the Flight Crew becomes more familiar 
with the spacecraft and increases their proficiency, the Abbreviated Checklist is 
expected to diminish in overall coverage. Volume 2, however, with its supporting 
rationale will become a repository of comprehensive data providing a reference base­
line to the Flight Crew Abbreviated Checklist and for support personnel use.

REMARKS
O
p
rt-
0>

H
\_n

3S
4

>H ►dVO oSpacecraft controls and displays and their relative positions and indications are 
called out by their respective placard titles. Exceptions have been taken, where 
titles are lengthy by adoption of short-form nomenclature.

ONCo rf*
O cn

O So ^CL cs)Whenever a designated callout refers to a control or display, they are identified 
by the following:

►dp >3 HCTQ
& OfD

o It H In 
O 2 

§ 2
x
>

Light
Switch
Rotary type switch
Circuit breaker
Talkback indicator
Valve
Indicator
Push button
Potentiometer or rheostat 
Thumbwheel

p
CT sw

sel
cb
tb
vlv
ind %a

bdpb
Ocont Otw

►d
p For symbols and definitions, refer to Appendix A in the Apollo Operations Handbook, 

Block II Spacecraft, Volume 1 - Spacecraft Description (SM2A-03-BLOCK II-(l)).
OQa>

-tr-
Iru



w
STA/T STEP PROCEDURE REMARKSPANELP

CO
O

F U.l BACKUP CREW PRELAUNCH CHECKS
CD

Prelaunch procedures consist of the operational and configuration checks performed by backup flight 
crew prior to ingress of the prime crew. It is assumed that a complete prelaunch checkout, including 
loose gear stowage, has been performed by ground support personnel, prior to backup crew ingress into 
the command module, and that all systems are in an active configuration as required at the time of 
ingress. The spacecraft suit circuit shall have been purged and oxygen content verified to be 95? 
minimum. The DIRECT 02 valve shall remain partially open subsequent to the suit circuit purge to 
assure positive suit-to-cabin AP. The suit flow valves (3) are in the SUIT FULL FLOW position and 
the SUIT CKT RET VLV is closed.

H
NJ1

3:
*

>VO
ON
OD or

o £go U.1.1 INGRESS AND STATUS CHECKS O r>o
p X >2

M iVerify/set controls
SECS PYRO ARM (2) - SAFE
CSM/LM FINAL SEP (both) - off (down)
CM/SM SEP (both) - off (down)
SIVB/LM SEP - off (down)
PWR (3) - OFF
SUIT PWR (3) - OFF
PL VENT VLV UNLOCK - push (lock)

1CTQ x 2
r* I
H Cn
O CJ
2 o cn ^

o> 8 Lever-lock with key locked guard. 
Guarded.
Guarded.
Guarded.

CDR
d 2CMPP
CD

9,10,6ALL i

2CMP ZatdALL 2 Connect comm control head to CWG adapter O(3) O
K

3 Audio Panel Intercom Check 
MODE (3) - INTERCOM/PTT 
VOX SENS tw (3) - TBD 
S BD (3) - T/R 
S BD VOL tw (3) - TBD

9,10,6CTQ
a>

I
LO

BACKUP CREW PRELAUNCH CHECKS
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M-o

$? PWR (3) - AUDIO/TONE 
MASTER VOL tw (3) - TBD 
INTERCOM (3) - T/R

9,10,6ALL

Establishes ground communications (hardline) plus 
SC intercommunications.H

VJl
INTERCOM VOL tw (3) - TBD 
VHF AM (3) - T/R 
VHF AM VOL tw (3) - TBD 
AUDIO CONT (3) - NORM 
SUIT PWR (3) - on (up)
PAD COMM (3) - T/R
PAD COMM VOL tw (3) - TBD

3

H >VO
ON
CD O

t*rO coO £S'
4 C&WS Status Check

C/W NORM - NORMAL 
C/W CSM - CSM 
C/W PWR - 2

MASTER ALARM pb/lt (3) - on, push 1,3,122 
C/W PWR - 1

MASTER ALARM pb/lt (3) - on, push 1,3,122 
C/W LAMP TEST - 1

MASTER ALARM pb/lt - on 
LH C/W It (l6) - on 

C/W NORM - BOOST
MASTER ALARM pb/lt - off 

C/W NORM - NORMAL
MASTER ALARM pb/lt - on 

C/W LAMP TEST - 2
MASTER ALARM pb/lt - off 
LH C/W It (16) - off 
MASTER ALARM pb/lt - on

>b M2CMPOQ i
£0 OCD

Co0
prt* ALL

g sCO ^

CD
CMP 2
ALL
CMP 2 1 position is momentary. > £3CDR 1 2aCMP 2 moCDR 1 O
CMP 2

hd CDR 1P
OQ CMP 2 2 position is momentary.CD CDR 1

CMP 2
LMP 3

i
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O

S?
ft1

RH C/W It (23) - on 
C/W LAMP TEST - off (center) 

MASTER ALARM pb/lt - off 
RH C/W It (22) - off

2CMP
CD

3LMP
SUIT COMPR C/W light will remain on until compressor 
is activated.

2H CMPvn
353

C/W WORM - BOOST Inhibits master alarm light on MDC-1.H >
Co 5 ECS Valve Status Check

REPRESS 02 VLV - CLOSE 
EMER 02 VLV - CLOSE 
REPRESS 02 ind - 865-935 psia 
REPRESS 02 RELF vlv - OPEN (CW)
SURGE TK PRESS RELF vlv - AUTO 
PLVC
02 DEMAND REG vlv - BOTH
SUIT TEST vlv - OFF
SUIT CKT RET VLV - PUSH TO CLOSE
PRIM GLY TO RAD - normal (push)
CAB PRESS RELF (2) - BOOST 

ENTRY (safety latch off)
GLY RSVR IN vlv - OPEN 
GLY RSVR OUT vlv - OPEN 
GLY RSVR BYPASS vlv - CLOSE 
02 SM SUPPLY vlv - ON 
02 SURGE TK vlv - ON 
Verify CM 02 supply 

02 PLSS vlv - FILL 
02 PRESS IND sw - SURGE TANK 
CRYO TK 1 02 PRESS ind - 865-935 psia 
02 PRESS IND sw - TANK 1

O
V6oiCDR Guarded. r6ooLMP O cnO 602pr

p tvTJ3 >MCDR 375OQ
X 1CD 376 oNORMAL £> loO 380 iH cnr+ f-Ho oCD

2 ^ « ocn325 4^
XX
2

326 Owooa
p

Includes surge tank and repress/emergency tanks.OQ
CD

CMP 2
Nominal CM 02 supply pressure.

\
VJl

BACKUP CREW PRELAUNCH CHECKS
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t-*-o
326CDR 02 PLSS vlv - OFF

DIRECT 02 vlv - partially OPEN (CCW)S?r+ 7 Valve previously adjusted by ground support personnel 
for 0.2 lb/hr flow (off the peg) to assure suit 
circuit 02 purity of 95?.

cd

H
CMP PRESS EQUAL VLV - CLOSED 

LM/CM PRESS vlv - OFF 
LM/CM PRESS DIFF ind - 0.0 psi 
Cabin ht exch louvers 
PRIM CAB TEMP vlv - C (CW)
SEC CAB TEMP vlv - COOL-MAX (CW)
DRNK H20 SUPPLY vlv - OFF (CW)
FOOD PREP H20 vlv (2) - rel 
GLY TO RAD SEC vlv - NORMAL 
PRIM ACCUM FILL vlv - OFF 
PRIM GLY ACCUM vlv - on (CCW)
Open coolant control attenuation panel 

SUIT HT EXCH PRIM GLY vlv - FLOW

Combined hatch\j\
s 12
3

>H centeredvo TJON 303 OCD

30U Drinking water unavailable during launch hold periods.
O cn305O
m ro377p

>B 379 W0Q I378 # o(I>
£> COCovers panel 382.G 1H382 So
Ss

CD

WARNING

|> £0SUIT FLOW RELF valve must 
remain OFF throughout mission 
or swelling of C02-odor 
absorber filters may result.

25
G
Woo

SUIT FLOW RELF vlv - OFF 
PRIM GLY EVAP IN TEMP vlv - MIN 
SUIT HT EXCH SEC GLY vlv - FLOW 
EVAP H20 CONT vlv (2) - AUTO 
H20 ACCUM vlv (both) - RMTE 

Close coolant control attenuation panel

TJP
OQ

CD

XT’
ION
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o
Covers C02 canisters.Open C02 canister attenuation panel 

C02 cstr divert vlv - both 
(center)

Close C02 canister attenuation panel 
MAIN REG vlv (2) - OPEN 
H20/GLY TK PRESS vlv (2) - BOTH 
EMER CAB PRESS vlv - OFF 
CAB REPRESS vlv - close (CCW)
WASTE TK SERVICING vlv - CLOSE 
PRESS RELF vlv - BOTH 
POT TK IN vlv - OPEN 
WASTE TK IN vlv - AUTO

CMP0P 350
CD

H 351vn

<5
H >VO Servicing fitting is capped.352o\
Co OrPotable water chlorination port capped.

O cnOtr­
ill 336 ECS/Cryogenic Status Check

SUIT CAB AP ind - ____
02 FLOW ind - 0.2 lb/hr (not pegged) 
CRYO TK H2 PRESS ind (both) - 

225-260 psia
CRYO TK 02 PRESS ind (both) - 

865-935 psia
CRYO TK H2 QTY ind (both) - 100?
CRYO TK 02 QTY ind (both) - 100?
CAB FAN (both) - on (up)
H2 HTRS (both) - AUTO 
02 HTRS (both) - AUTO 
H2 FANS (both) - AUTO 
02 FANS (both) - AUTO 
ECS IND sel - PRIM 
ECS RAD PRIM IN TEMP ind - T3-110°F 
ECS RAD PRIM OUT TEMP ind - 30-50°F 
GLY EVAP PRIM OUT TEMP ind - 30-50°F 
GLY EVAP PRIM STM PRESS ind - 0.25 psia 

(pegged)

3 >MOQ I2in. H20CD X O> coDIRECT 02 valve partially open.G 1HP I_\ cn
O oz sCD

28 lbs nominal at 100 percent (each tank). 
320 lbs nominal at 100 percent (each tank).

> £0
2
G
td
Oo

t)
p

(JQ
CD

tr
I
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M-o

W
rf-

CMP GLY DISCH PRIM PRESS ind - 
SUIT TEMP ind - *45-55°F 
CAB TEMP ind - T0-80°F 
SUIT PRESS ind - approx 1*4.9 psia 
CAB PRESS ind - approx 1*4.7 psia 
CO2 PART PRESS ind - 0.0 mm Hg 
ECS RAD FLOW AUTO CONT - AUTO 
ECS RAD tb - gray

J?sig 2
a

H
VJl

as
3

>Hvo Gray indicates No. 1 flow proportioning valve 
controlling flow.

npON
OCD

rECS RAD FLOW PWR CONT - off (center) 
ECS RAD MAN SEL - RAD 1 O inWhen switch is powered, by placing the ECS RAD FLOV/ 

PWR CONT switch to MAN SEL MODE, the center position 
will close all isolation valves.

O o CN)P >dw ^0Q ECS RAD PRIM HTR - PRIM 1 
ECS RAD SEC HTR - OFF 
SUIT COMPR AP ind - 0.0 psi

pa oa>
> u>d iHSUIT COMPR C/V7 light remains on as long as 

compressors are not operating.
p in§2C-t-fD

2%ACCUM PRIM QTY ind - _
H20 QTY IND sw - WASTE 

H20 QTY ind - 
H20 QTY IND sw - POT 
H20 QTY ind - _

POT H20 HTR - OFF 
SUIT CKT H20 ACCUM AUTO - center 
SUIT CKT HEAT EXCH - ON 
SEC COOL LOOP EVAP - RESET for 

sec min, then off (center) 
SEC COOL LOOP PUMP - off (center) 
GLY EVAP IN TEMP - MAN

oin 4^

% > ^
ZD% W
O
O
I*

Assures secondary loop steam pressure valve is closedp
0Q
(D

X=r!
OD
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m-
O

2Position prim loop steam press valve 
GLY EVAP STM PRESS AUTO - MAN 
GLY EVAP STM PRESS INCR - INCR 

for 45 sec min, then DECR for 
8.5j^0.5 sec

GLY EVAP H20 FLOW - off (center)
CAB TEMP - MAN 
CAB AUTO TEMP tw

CMPd
rf
(D INCR and DECR positions are momentary. Steam 

pressure valve requires 36 seconds from full close 
to full open.

M

4
>H max deervo tlov
O00

T EPS Status Checks
FC RAD (all) - NORMAL

LMP
t-3 NORMAL position is momentary.
O cnn o Ssr FC RAD tb (all) - gray Gray indicates FC radiator panels are not bypassing 

flow.2 >MCTQ FC HTRS (all) - on (up) 
FC PURG (all) - OFF 
FC REACS (all) - on (up)

1P 6CD
£> U>d 1HPi On position is momentary. 2 co 
O O

X^
>

rf
CD

FC REACS tb (all) - gray
FC MN BUS A (3) - 1 & 2 center, 3 OFF
FC MN BUS A tb (3) - 1 & 2 gray, 3 bp

Gray indicates FC reactants valves are open.

Gray indicates FC connected to bus, barber pole 
indicates FC disconnected from bus. 2

O
WMN BUS A RSET - RESET

FC MN BUS B (3) - 1 OFF, 2 & 3 center
FC MN BUS B tb (3) - 1 bp, 2 & 3 gray

RESET position is momentary. O
O
2Gray indicates FC connected to bus, barber pole 

indicates FC disconnected from bus.p
CTQ
0)

MN BUS B RSET - RESET 
FC IND sel - 1, 2, 3

FC H2 FLOW ind - 0.01-0.05 lb/hr 
FC 02 FLOW ind - 0.10-0.1*0 lb/hr

RESET position is momentary.

Flow limits are proportional to individual FC currents 
and can be approximated by FC H2 Flow = (amps x 2.5)/ 
1000, and FC 02 Flow ^(amps x 2.0)/100. GSE is 
supplying most of spacecraft power.

■Cr
i

VO
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H-n FC MOD SKIN TEMP ind - 390-*+50°F 
FC MOD COND EXH TEMP ind - 150-175°F 
FC tb (2) - gray

3LMPDP
ct- Gray displays indicate normal pH factor and normal 

FC radiator temperature.
CD

H BAT CHARGE 
DC IND sel - FUEL CELL 1, 2, 3 

DC AMPS ind - 5-20 amps 
DC IND sel - MAIN BUS A, B 

DC VOLTS ind - 26.5-31 vdc 
DC IND sel - BAT BUS A, B, BAT C 

DC VOLTS ind - 35-37.5 vdc 
DC AMPS ind - <3.0 amps 

DC IND sel - PYRO BAT A, B 
DC VOLTS ind - 36.0-37-5 vdc 

DC IND sel - MAIN BUS A

OFF\_n
3
R

>H
VO
ON oCD r

t-
O cn

O oS
CN)tlp
>3 wcro pJ oa>
UJ

G ia Dual Inverter Status Check 
AC INV 1 - MNA
AC INV 2 - MNB
AC INV 3 - OFF
AC INV 1 AC BUS 1 - on (up)
AC INV 2 AC BUS 1 - OFF
AC INV 3 AC BUS 1 - OFF
AC INV 1 AC BUS 2
AC INV 2 AC BUS 2
AC INV 3 AC BUS 2 - OFF
AC IND sel - BUS 1 & 2, <j)A, B, C 

AC VOLTS ind - 113-117 vac

cnp hHO oQ

X ~
> ro
2
OwOFF O

(up) Oon

p
CTQ
ft)

b Standby Inverter (No. 3) Check 
AC BUS 2 RSET - OFF 
AC INV 3 - MNB 
AC INV 2 AC BUS 2 - OFF 
AC INV 3 AC BUS 2 - on (up)

4="

O
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M-
O

C
p AC BUS 2 RSET - RESET 3 RESET position is momentary. Positioning AC BUS 1 or 

2 RSET switches to RESET ensures a MASTER ALARM light 
and tone. Positioning AC BUS 1 or 2 RSET switches to 
on will cause random activation of MASTER ALARM 
lights and tone.

LMPrf-
0

Hv_n

3 MASTER ALARM pb/lt (2) - on (push) 
C/W Its (38) - off

3,122ALL
>SUIT COMPR C/W light will remain on until compressor 

is activated.
2CMPVO

ON
Oco

AC IND sel - BUS 2, <$>Ay B, C 
AC VOLTS ind - 113-117 vac 

AC BUS 2 RSET - OFF 
AC INV 3 AC BUS 2 - OFF 
AC INV 2 AC BUS 2 - on (up) 
AC BUS 2 RSET - RESET

3LMP rr
O cnO £& Q S5p

>a wOQ IRESET position is momentary.
2 RSET switches to RESET ensures a MASTER ALARM light 
and tone.
on will cause random activation of MASTER ALARM 
lights and tone.

Positioning AC BUS 1 or pd oo
G
p Positioning AC BUS 1 or 2 RSET switches to 6 o . . *0

3 Ocn 4^
iMASTER ALARM pb/lt (2) - on (push) 

C/W Its (38) - off
ALL 3,122

SUIT COMPR C/W light will remain on until compressor 
is activated.

2CMP
2G
td
OLMP AC INV 3 - OFF 3 Inverter 1 powering a-c bus No. 1 and inverter 2 

powering a-c bus No. 2. O
AC IND sel - BUS 1 & 2, <f>A, B, C 

AC VOLTS ind - 113-117 vacp
OQ
0

I
H
H
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H*o

8 SPS Status Checks
SPS PRPLNT TK TEMP ind - 100°F max0 Normal operating temperature is +h$ to +75°F. 

is +27 and +100°F.
3 RedlineLMPP

cr-
CD

H Normal operating pressure after fuel and oxidizer tank 
is pressurized with He (after He valve is actuated) 
is 170-195 psia. GSE servicing pressure is 110 psia.

SPS PRPLNT TK FUEL PRESS ind - 
170-195 psia2

P

>SPS PRPLNT TK OXID PRESS ind - 
170-195 psia

SPS PRESS IND sw - He, N2A, N2B 
SPS PRPLNT TK He PRESS ind - 

3300-3900 psia
SPS PRPLNT TK N2 PRESS ind - 

2200-2800 psia
SPS ENG INJ VLV ind (U) - CLOSE 
OXID FLOW VLV th (2) - gray

H
vO
ON Oco

r
GSE servicing pressure is 3600+50 psia.

O cnso os>M i pd o
> ? H cn
52 § £
£5

P3
OQ

CD
Gray indicates propellant utilization valve positioned 
for normal flow.bp

OXID FLOW VLV INCR - NORM 
OXID FLOW VLV PRIM - PRIM 
PUG MODE - NORM 
SPS He VLV tb (both) - bp

a>

Barber pole indicates both helium isolation valves 
are closed. 2

bSPS He VLV (both) - AUTO 
SPS LINE HTRS - OFF 
SPS PRESS IND sw - He

W
O
O

9 RCS Status Check
SM RCS He 1 tb (U) - bp

p
OQ Barber pole indicates helium isolation valves for 

system 1 are closed.
2CMPa>

SM RCS He 2 tb (U) - bp Barber pole indicates helium isolation valves for 
system 2 are closed.

*r
I
Hro
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S?rt-
SM RCS PRIM PRPLNT tb (1*) - bp 2 Barber pole indicates at least one primary propellant 

isolation valve (fuel or oxidizer) in each quad is 
closed.

CMP
cd

H
U1

SM RCS SEC PRPLNT tb (4) - bp Barber pole indicates at least one secondary 
propellant isolation valve (fuel or oxidizer) 
in each quad is closed.

p

>VO RCS IND sel - SM A, B, C, D 
SM RCS PKG TEMP ind - amb

TjON
CO Operational SM RCS package temperature is maintained 

by thermostatically controlled electrical heaters (2) 
Thermostat control limits of the primary heater are: 
on 115°F and off 13^°F.

on T0°F and off 118°F.

O
t-r
O cnO The secondary heater limits 

Heaters are notP 2dare:
operated on the pad and during ascent to reduce the 
effects of boost heating on the package temperature.

P >Maq 8CD 2^ o
2> OJa
o 2 gsCO ^

p
SM RCS He PRESS ind - I+OOO-I435O psia Nominal He load is ^150 psig at T0°F. 

temperature excursions are due to ambient conditions.
Pressure and0

SM RCS SEC FUEL PRESS ind - 192-207 psia 
SM RCS IND sw - He TK TEMP

SM RCS He TK TEMP ind - ____
SM RCS IND sw - PRPLNT QTY 

SM RCS PRPLNT QTY ind - 100?
CM RCS PRPLNT (both) - on (up)
CM RCS PRPLNT tb (both) - gray 
RCS IND sel - CM 1, CM 2

CM RCS He TEMP ind - 60-90°F 
CM RCS He PRESS ind - 1+000-41*50 psia 
CM RCS MANF PRESS ind - 25-105 psia

£4
> £3°F 2
0
td
O

On position is momentary.
Gray indicates propellant isolation valves are open.

O
*

2d
0Q

CD

Pressure monitored is GSE servicing pressure on fuel 
and oxidizer tanks. Servicing pressure is 30+2 psia 
at 68°F. Pressure excursions are a function of 
temperature and ullage variations.

IH
00
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Cfi
o

U.1.2 EMS PRELAUNCH TESTSS?r-t-
CD 1 ICDR 1 Open EMS GTA cover
H
Wl The GTA switch is used during ground operations only. 

Setting the switch on (up) allows EMS calibration for 
zero g condition. The switch must be set off (down) 
and door closed before flight.

2 GTA - up
£
3
H

>NO
ON
CO o3 EMS FUNC - OFF F

F
O cnCAUTIONO S95&

p If SPS THRUST light comes on, 
there is a ground on one or 
both AV THRUST switches.

P
OQ ipd o

> t
H cn
32 
§ s

o»
o
p
(D LMP b Verify cb EPS GRP 2 (both) - close 229

CDR 5 cb EMS (2) - close 8 i

>
26 EMS MODE - STBY 1 awoT EMS FUNC - AV O

8 Adjust nomenclature and alphanumeric 
brightness (option)p

CTQ
CD

9 Wait 5 seconds

10 EMS MODE - AUTO-Cr-
I
H
tr
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o
0 1CDR 11 Adjust EMS GTA null adj until

RANGE/AV least significant digit 
changes <1/10 sec

P
f-t
CD

Hvn 12 EMS FUNC - AV SETSB
3 The AV/EMS SET switch is used both for slewing the 

G-V scroll and for setting the RANGE/AV indicator. 
Slew speeds executed by the AV/EMS SET switch are 
as follows:

13 Slew RANGE/AV ind to +1586.8H >VO
G\

OCD

It1
r
O cnRANGE/AV 

Indicator 
Ft/Sec or 

Nautical Miles

O G-V Display 
Ft/Sec

1827 Ft/Sec = 1 In. 
of Scroll

2 §P"
P

>P wOQ l
# o
> Co

dw on 
g 5
K J-

CD

0
P

0.25/secSlow (soft stop) 
INCR or DECR

30 ft/sec/sec = 
0.016U in./sec

rt-
CD

Fast (hard stop) 
INCR or DECR

U80 ft/sec/sec = 
0.263 in./sec

127.5/sec
2
0
WFor negative numbers the RANGE/AV indicator will 

display a minus sign. No sign will appear for 
positive numbers.

O
O

t)P
Ih EMS FUNC - AV TEST 

SPS THRUST It - 
RANGE/AV ind decreases (10 sec) 
SPS THRUST It

(at AV -0.1 fps)
RANGE/AV ind - stops at 

-20.8+20.7 fps

CTQ
CD on

off
■t-

H\n
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O

S?r+
1CDR 15 MS MODE - STBY

o>
EMS FUNC - EMS TEST 1 (wait 5 sec)16

VJ1
EMS MODE - AUTO (wait 10 sec) 

.05 G It - off 
SPS THRUST It - off 
RSI lower It

EMS considered stable after 10 seconds.ITS
3
H

>vo Off
RSI upper It - off 
RANGE/AV ind - 0.0 
Slew scroll until display index is 

superimposed upon notch in the 
self-test pattern

ON
CO Or

rMS scroll reverse slew capability is limited to one 
inch. O cnO

p *0p >w0Q i
& oCD 18 EMS FUNC - EMS TEST 2 

.05 G It - on 
Wait 10 sec 
All other It

> LOd iHP oort-CD
Off

£ JLEMS FUNC - EMS TEST 3
.05 G It - on (wait 10 sec)
RSI upper It - on
Set RANGE/AV ind to 58+0.0 NM

19 £> r\J
ZD
W
Oo

EIvIS FUNC - EMS TEST k
.05 G It - on (all others off)
G-V trace within test pattern for 

10 sec, then stops in lower right 
corner

RANGE/AV ind counts toward zero 
for 10 sec, then stops at 0.0+0.2

K20
p

0Q
CD

£r
IH

ON

BACKUP CREW PRELAUNCH CHECKS
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STA/T STEP PROCEDURE REMARKSPANELPCO

o
0 CDR 21 EMS FUNC - EMS TEST 5

.05 G It - on (wait 10 sec) 
RSI lower It 
RANGE/AV ind - 0.0

1P
CD

on
Hvn
3 22 Scribe traces vertical line ~9g

to 0.22+0.1g and stops (trace within 
test pattern)

H >VO idOV
CD Or23 EMS FUNC - RNG SET r

O ^

M i o 
> w
H cn
o 2

O 2k EMS MODE - STBY
P Scribe traces vertical line from 0.22g 

to 0+0.lg and stops 
All It

CTQ
CD Off0prr 25 EMS FUNC - OFFCD

WARNING

GTA switch is used for ground 
tests only and must be set off 
(down) and door closed for proper 
flight operation of EMS.

2
Uwoo

tj 26 GTA - downp
0Q

CD
27 Close GTA cover

-fr-
H

BACKUP CREW ^RELAUNCH CHECKS

NORMAL/BACKUP



td REMARKSSTA/T STEP PROCEDURE PANELPcn
O

S? l+.l. 3 ORDEAL PRELAUNCH SWITCH POSITION CHECK This procedure assumes that the ORDEAL box has been 
interconnected between the FDAIs and the EDA during 
installation, and that prime or backup crews will 
not be required to connect or disconnect ORDEAL 
cables to stow or unstow ORDEAL.

(D

H
VJ1

S
3 |EARTH/LUNAR - PWR OFF 13CDR
H >VOo\ CAUTION03 OPBefore ORDEAL is stowed, or 

when not being used (whether 
EARTH/LUNAR switch in PWR OFF 
or not), FDAI 1 & 2 switches 
must be at INRTL. 
pitch inertial attitude cannot 
be displayed by FDAI ball.

PO cnO SS Si&
p

>wcm iOtherwise, o> ro
D Hp cn

P Ga>
oFDAI sw (both) - INRTL

ALT SET - TBD
LTG - OFF
MODE - HOLD/FAST
SLEW - off (center)

cn 4^
X —> £3
dwook.l.h PANEL CONFIGURATION CHECKS

li.l.U.l LH CouchP
OQ
a>

1 THC - LOCKED It is possible to actuate the THC clockwise or 
counterclockwise while locked.

! 2 RHC - LOCKEDH
03

BACKUP CREW PRELAUNCH CHECKS
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o

S’ 3 MDC Side Panels 
COAS PWR 
UTIL PWR - OFF 
PL BCN LT - off (center)
PL DYE MARKER - off (down)

CDR
OFF 15a> Connector covered.

Hv_n Guarded..S PL VENT 
AUTO RCS SEL (l6) - OFF 
cb panel 8 - all closed except 

cb SECS ARM (2) - open 
cb SECS LOGIC (2) - open 

FLOAT BAG (all) - VENT 
SECS LOGIC (both) - OFF 
EDS PWR

OFF*
8

H >VO
ON
CD O

rr
O cnO Lever-lock. sotr OFF T roP ►d >MOQ I
pd o> Y*

a> CAUTION
0 Hp cnMore than 1 hour of continuous 

on-time for SCS TVC SERVO PWR 
switches may be detrimental to 
SPS gimbal actuators.

o 2 

>

(D

*zSCS TVC SERVO PWR (both) - OFF 
FDAI/GPI PWR - BOTH 
LOGIC 2/3 PWR - on (up)
SCS ELEC PWR - GDC/ECA
SCS SIG CONDR/DR BIAS (both) - AC1
BMAG PWR (both) - WARM UP

U
W
O
O
*

p
OQ

CD

U Main Display Console 
Set altimeter index 
CMC ATT - IMU
Accelerometer - check (+lg)

1 Value obtained from LCC.

Mvo

BACKUP CREW PRELAUNCH CHECKS

NORMAL/BACKUP



td REMARKSSTA/T STEP PROCEDURE PANELP
COc-o

r+
1FDAI SCALE - 5/1 

FDAI SEL - 1/2 
FDAI SOURCE - CMC 
ATT SET - GDC
FDAI error and rate ind (6) - zero 
FDAI (both) - R 163°, P 90°, Y 0° 
Event Timer
MAN ATT (3) - RATE CMD 
LIM CYCLE - OFF 
ATT DBD - MIN 
RATE - HIGH
TRANS CONTR PWR - on (up)
RPIC PWR NORM (both) - AC/DC 
RHC PWR DIRECT (both) - OFF 
SC CONT - SCS 
CMC MODE
LV/SPS IND a - a 
LV a/SPS Pc ind - zero 
LV/SPS IND SII/SIVB - SII/SIVB 
LV SII FUEL TK PRESS ind (2) -

CDR
a>

H

1,2£
3

100:00H >VO
TPON

CD O
t-
O cnO

p) T3 >P WOQ I
53 oCD
> COd IFREE Ha w 
22r-t-

CD
2 OCn 4^

SII fuel tank pressure is displayed until SII/SIVB 
staging. SIVB 0XID tank pressure is displayed after 
SII/SIVB staging.

2
dtdLV SIVB FUEL TK PRESS ind (2) - 

BMAG MODE (3) - RATE 2 
SPS THRUST - NORMAL 
AV THRUST (2) - OFF 
SCS TVC (2) - RATE CMD 
SPS GMBL MOT (li) - OFF 
AV CG
ELS LOGIC - OFF 
ELS AUTO
CM RCS LOGIC - OFF

O
O

Lever-lock. 
Guarded.

p
CTQ

CD

CSM
Guarded.

(up)onsroo

BACKUP CREW PRELAUNCH CHECKS
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o

S?r-f-
1 Guarded.

Guarded.
Guarded.

CM PRPLNT DUMP - OFF 
CM PRPLNT PURG - off (down) 
IMU CAGE - off (down)
EMS ROLL - OFF 
.05 G sv - OFF 
LV/SPS IND SII/SIVB - GPI 
TVC GMBL DR (2) - AUTO 
FCSM (2) - RESET/OVERRIDE 
EVNT TMR STRT 
EVNT TMR RSET - (up, center)

CDR
CD

Hv_n
as

H >VO
ON
CD center O

r
O cnO U.1.U.2 Center Couch oSroP

>P W1 RHC - LOCKEDCMPaq IX oa>
£> COG iMain Display Console

PROBE EXTD/RETR tb (2) - gray
2 Hp HH CO OOGray indicates probe fully extended or fully 

retracted.
2CD

cn
HI JL.DOCK PROBE (3) - OFF 

EXT RUN/EVA LT - OFF 
EXT RNDZ LT - off (center) 
TUNL LT - OFF 
LM PWR
MSN TMR ind - zero 
MSN TMR

EXTD/REL switch guarded.
2
G
td
OOFF O

tJ Will reset to zero and count up at lift-off, but not 
abort initiation.

STARTp
CTQ

CD MSN TMR ind - verify counting up 
UP TLM CM - TBD 
UP TLM IU - TBD 
CM RCS PRESS - off (down)■p- Guarded.iroH

BACKUP CREW PRELAUNCH CHECKS

NORMAL''BACKUP
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H-
O

SM RCS HTRS (h) - OFF 
RCS CMD - 
RCS TRNFR 
EDS AUTO - OFF 
ABRT SYS PRPLNT 
ABRT SYS 2 ENG OUT - AUTO 
ABRT SYS LV RATES - AUTO 
ABRT SYS TWR JETT (both) - AUTO 
LV GUID - IU 
LV SII/SIVB - OFF 
LV XLUNAR - INJECT 
MN REL - off (down)
HI GAIN ANT TRACK - AUTO 
HI GAIN ANT BEAM - WIDE 
HI GAIN ANT PITCH POS - 0°
HI GAIN ANT YAW POS - 0°
HI GAIN ANT PITCH ind - 0°
HI GAIN ANT S BD ANT ind - TBD 
HI GAIN ANT YAW ind - 0°
HI GAIN ANT PWR 
HI GAIN ANT SERVO ELEC - PRIM

U 2CMPP OFF position is momentary. 
SM position is momentary.

OFFn> SM
vn

DUMP AUTO
p

M
>vo Guarded.CT\

co o
Guarded. t-

O cnGuarded.O o£fir
H >

>s
H 1 i-4 cn
O O

p
0Q
CD

D
p
IT
CD

2 ^ - Ocn
4^

OFF
> £0
2u

U.1.U.3 RH Couch td
O
O1 Main Display Console 

SM LEFT
S BD NORM XPNDR - PRIM 
S BD NORM PWR AMPL PRIM - PRIM 
S BD NORM PWR AMPL HI - HIGH 
PWR AMPL tb - gray (after 90 sec)

KLMP VHF ANT 3
P

OQ
CD

Gray indicates power is applied to S-band power 
amplifier.Iroro

BACKUP CREW PRSIAUNCH CHECKS
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STA/T STEP PROCEDURE REMARKSPANELpw

o
□ 3S BD NORM MODE VOICE - VOICE

S BD NORM MODE PCM - PCM
S BD NORM MODE RNG - RANGING
S BD AUX TAPE - OFF
S BD AUX TV - OFF
UP TLM DATA - DATA
UP TLM CMD - NORM
TAPE MOTION tb - bp
S BD ANT OMNI A - A
S BD ANT OMNI - OMNI
VHF AM SQLCH tw (2) - TBD
VHF AM A - SIMPLEX
VHF AM B - off (center)
VHF AM RCV ONLY - off (center) 
VHF BCN - OFF 
FC REACS VLV - NORM 
H2 PURG LINE HTR 
TAPE RCDR FWD - REWIND

LMPP
cd

Hvn
3P
H >VO Barber pole indicates no tape motion.OV
CD o

tr*
O cnO Sotr rop

>3 WCTQ !
oCD

> Oo
0 H

Q2
P
r+ OFFCD

Allow tape to completely rewind before proceeding. 
TAPE MOTION tb is gray when tape is in motion.

2 ocn 4*.
TAPE RCDR PCM/ANLG - PCM/ANLG 
TAPE RCDR RCD - RECORD > £3Power to switch is provided by the up-data link or 

the TAPE RCDR FWD switch in the FWD position.
2DtdTAPE RCDR FWD - off (center)

SCE PWR - NORM
PMP PWR - NORM
TLM INPUTS PCM - LOW
TLM INPUTS BIOMED - LEFT

O
O

pcrq
CD

Iro
00

BACKUP CREW PRELAUNCH CHECKS

NORMAL'BACKUP
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o

9r+ 2 MDC Side Panels
FC 1 PUMPS - AC1 
FC 2 & 3 PUMPS - AC2 
G/N PWR - AC1 
MN BUS TIE (2) - OFF 
BAT CHGR - AC1 
NONESS BUS 
cb panel 5 - all closed except 

cb INST SEB (both) - open 
cb INST SCI EQUIP HATCH - open 
cb ECS STM/UR DUCT HTR (2) - open 

SPS GAUGING - AC1 
TELCOM GRP 1 - AC1 
TELCOM GRP 2 - AC2 
ECS GLY PUMPS 
SUIT COMPR (both) - OFF 
cb panel h - all closed 
DOCK TRGT - OFF 
UTIL PWR - OFF 
COAS PWR - OFF
cb panel 229 - all closed except 

cb MN REL PYRO (2) - open

LMP 5CD

H
\f\

3
MN BH

>CT\
CD o

t-
tr*
O cno k oS

p rv
3 >WCTQ lCD & OOFFo

NP inr+ t—i

o O 
% 5

a
16 Connector covered. 

Connector covered. cn
XX
£> IV

229 2
d
td
O3 RHEB O

SCI INST PWR - OFF 
cb panel 275 - all closed except 

cb MNA & B BAT C (2) - open 
cb FLT/PL BAT BUS A, B, BAT C (3) - 

open
cb panels 276, 277, and 278 - 

all closed

*227 Connector covered.
275p

Qrq
O

276,277,278
XT'

rox^

BACKUP CREW PRELAUNCH CHECKS
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o

S?rt-
U.l.U.U Equipment Bays

rt)
1 Fwd Equipment Bay 

MSN TMR ind 
MSN TMR - START

306H CMP zero\_n
Mission timer will reset to zero and count up at 
launch.

2
3

MSN TMR ind - verify counting up 
EVNT TMR ind 
EVNT TMR STRT - center 
EVNT TMR RSET

H >VO zeroON Id00 O
PUP
p
O cnO 52 LEB o

p roUTIL PWR •
FLOOD DIM 
FLOOD FIXED - as desired 
LEB LT (3) - as desired 
G/N OPT PWR - OFF 
G/N IMU PWR - on (up)
RNDZ XPNDR - OFF
SYS TEST (2) - 5A
SYS TEST ind - 1.1-1.9 vdc

100 Connector covered.OFF
• as desired >S3 wOQ I

P OCD

a IHp cn
2 2CD

ocn 4^
101 >

Equivalent to -+-U5° to +75°F nominal SPS oxidizer 
engine feedline temperature.

2a
tdSYS TEST (2) - 6A 

CM RCS HTRS - OFF 
WASTE H20 DUMP - OFF 
UR DUMP - OFF

O
O

"id
p

CTQ
CD

CAUTION

OPT MODE switch must not be 
moved during prelaunch or inad­
vertent jettison of optics 
covers could occur.

1ru
\Sl

BACKUP CREW PRELAUNCH CHECKS

NORMAL "BACKUP
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m-o
0 CMP OPT ZERO 

OPT MODE - MAN 
OPT SPEED - LO 
OPT COUPLING - DIRECT 
OPT TELTRUN 
COND LAMPS ■
UP TLM - ACCEPT 
SCI/UTIL PWR - OFF 
Sci PWR

ZERO 122P
PT
CD

Hvn
SLAVE TO SXTS

tB ON

>VO 163 Connector covered. 
Connector covered.

CJN 0Co
162OFF O

r
3 RHEB O cnO scb panel 225 - all closed 

cb panel 226 - all closed except 
cb FC REACS (3) - open

225pr O226 roP 0 >wFC reactant valve circuit breakers are opened after 
FC start up to preclude inadvertent valve closure.

TO 1oCD
> LO0 1cb panel 250 - all closed except 250 H cn°e2! o cn 4^

> £3

p
r+
CD

CAUTION

cb’s PYRO A&B TIE TO BAT BUS A&B 
(2) should never be closed when 
cb1s PYRO A&B SEQ A&B (2) 
closed.
power could result.

2
0are tdLoss of pyro battery O
O

0 cb PYRO A TIE TO BAT BUS A - open 
cb PYRO B TIE TO BAT BUS B - open 
cb BAT C TO BAT BUS A, B (2) - open 

WASTE MGMT OVBD DRAIN vlv - OFF 
BAT VENT vlv - VENT 
WASTE STOWAGE VENT vlv - CLOSED

p
TO

CD

251
252

Iroo\

BACKUP CREW PRELAUNCH CHECKS
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O

S?rt-
1*. 1.5 PRE-EGRESS PROCEDURES

ft)
Secondary Glycol Loop Check 

ECS IND sel - SEC
1

H 2LMPvn
SEC COOL LOOP PUMP - AC 1

ECS RAD SEC IN TEMP ind - T3-100°F 
ECS RAD SEC OUT TEMP ind - T3-100°F 
GLY EVAP OUT TEMP ind - T3-100°F 
GLY EVAP SEC STM PRESS ind - 0.25 psia 

(pegged)
GLY DISCH SEC PRESS ind - 39-51 psig 
ACCUM SEC QTY ind - 30-50$

AC 2

2
$

H >VO hdON
CD O

t-
0
O cn

O SoET roP SEC COOL LOOP PUMP
GLY DISCH SEC PRESS ind - 39-51 psig 

SEC COOL LOOP PUMP - off (center)
>P WCTQ Io > w

: i i

o
0 ECS IND sel - PRIM

GLY TO RAD SEC vlv - BYPASS
Hp co
on- ■ 1—4

CT 3TTCMP(D
z ocn ►p.2 Primary Glycol Loop Activation 

ECS GLY PUMPS
GLY DISCH PRIM PRESS ind - ^0-52 psig 
ACCUM PRIM QTY ind - 30-50$

1-AC1
GLY DISCH PRIM PRESS ind - U0~52 psig 

ECS RAD FLOW PWR C0NT - PWR 
ECS RAD FLOW AUTO C0NT - 2 

ECS RAD tb

U2-AC1LMP > £32 Z0w1*ECS GLY PUMPS O2 O
Z

p
2 indicates No. 2 flow proportioning valve controlling 
flow.

OQ 2o>

ECS RAD FLOW AUTO CONT - AUTO 
ECS RAD tb - gray Gray indicates No. 1 flow proportioning valve 

controlling flow.tr
Iro ECS RAD FLOW PWR CONT - off (center)

BACKUP CREW PRELAUNCH CHECKS

NORMAL 'BACKUP
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Wrt- 3 Suit Circuit 02 Flow Adjustment 
DIRECT 02 vlv - OPEN (CCW) Valve adjusted to regulate 02 flow to 0.45 lb/hr for 

increased volume with prime crew in the loop.
7CDRCD

H

02 FLOW ind - 0.4-0.5 lb/hr 2LMPs
%

4 Verify/set controls 
PWR (3) - OFF 
SUIT PWR (3) - OFF

>VO 9,10,6ALLON
Co orr5 Disconnect comm control head from CWG 

adapter (3)
O cnO ogtr

p>
P >W0Q lCD & O
u IHto 5 w oo

gScn ^ 

>

rt-
CD

2
0
bd
O
O

ft)
p>

DO
CD

Iro
03

BACKUP CREW PRELAUNCH CHECKS
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p STA/T STEP PROCEDURE PANEL REMARKSw
o

4.2 PRIME CREW PRELAUNCH CHECKSa
pc-r-
O k.2.1 INGRESS AND STATUS CHECKS
H

1 Ingress into couchCDRvn
S
3 2 Pyro Check and First Suit Hookup

SECS PYRO ARM (2) - SAFE (unlocked) >8H Range safety officer provides key to remove guard 
from the lever lock SECS PYRO ARM switches.

voo\ O03
SUIT PWR - OFF 
PWR - OFF 
AUDIO CONT - NORM
Suit flow vlv - OFF (by technician) 
Remove suit hose interconnect 
Connect CM 02 umbilical and comm control 

head to suit connectors 
SUIT PWR - on (up)
PWR - AUDIO/TONE
Suit flow vlv - SUIT FULL FLOW (by 

technician)
SUIT COMPR 2 - AC1 (by technician)
SUIT COMPR It 
SUIT CKT H20 ACCUM AUTO 
Shut off and remove portable 02 

ventilator (by technician)
SUIT COMPR AP ind - 0.7-0.9 psi 
SUIT CAB AP ind - >+2.0 in. H20

9 rao cnO £tr o301 r\>P hd >p M0Q iAided by space suit technician. P oa>
f> u>a i

p cn9 O °Zu I—'

rf-
(D

3 O301 ui
i

>£2k
off 2 ai bd

Oo
Indicates suit compressor differential. 
Indicates suit-to-cabin differential.

*0p
OQ
0)

3 Audio Panel Check
MODE - INTERCOM/PTT 

VOX SENS tw - TBD 
S BD - T/R

S BD VOL tw - TBD

9
4r
irovo

PRIME CREW PRELAUNCH CHECKS

NORMAL/BACKUP



STA/T STEPP PROCEDURE PANEL REMARKSTO!-*•
O

G CDR MASTER VOL tv - TBD 
INTERCOM - T/R

INTERCOM VOL tv - TBD 
VHF AM - T/R

VHF AM VOL tv - TBD 
AUDIO CONT - NORM 
PAD COMM VOL tv - TBD 
PAD COMM - T/R

9Pr-r-
(t>

H
\J\

33
>H\oo\ O03 rl* Connect restraint harness (by technician) t-
O cnO LMP 5 Ingress into couchtr dop *0 >6 WSecond Suit Hookup 

SUIT PWR - OFF 
PWR - OFF 
AUDIO CONT - NORM
Suit flov vlv - OFF (by technician) 
Remove suit hose interconnect 
Connect CM 02 umbilical and comm 

control head to suit connectors 
SUIT PWR - on (up)
PWR - AUDIO/TONE
Suit flov vlv - SUIT FULL FLOW (by 

technician)
SUIT COMPR 1 - AC1 
SUIT COMPR 2
Shut off and remove portable 02 

ventilator (by technician)
SUIT COMPR AP ind - 0.7-0.9 psi 
SUIT CAB AP ind - >+2.0 in. H20

OQ i
ftf 6ct> 6 f> U>0 HP cnH ^O o0>
^ o300
cn 4^

i
Aided by space suit technician.

26 G
W
O300 O

up OFFOQ
Q

2 Indicates suit compressor differential pressure. 
Indicates suit-to-cabin differential pressure.X?

I
U)o

67 Audio Panel Check per step 3

PRIME CREW PRELAUNCH CHECKS
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M-
O
o Connect restraint harness (by technician)LMP 8
CD

Ingress into couchCMP 9
Hvn Third Suit Hookup 

SUIT PWR - OFF 
PWR - OFF 
AUDIO CONT - NORM
Suit flow vlv - OFF (by technician) 
Remove suit hose interconnect 
Connect CM 02 umbilical and comm 

control head to suit connectors 
SUIT PWR - on (up)
PWR - AUDIO/TONE
Suit flow vlv - SUIT FULL FLOW (by 

technician)
Shut off and remove portable 02 

ventilator (by technician)
SUIT COMPR AP ind - 0.7-0.9 psi 
SUIT CAB AP ind - >+2.0 in. H20

10
10

>H\o
ON O302OD

V

o
O oS

10pj
>HOQ l

CD 302
U

O O

si
CD

LMP 2 Indicates suit compressor differential pressure. 
Indicates suit to cabin differential pressure.

2
CMP 11 Audio Panel Check per step 3 10 □

td
OConnect restraint harness (by technician)12 OW

13 Pressure Suit Circuit and PGA Check at 
Sea Level (a or b)OQ

CD

This procedure may be used in lieu of b (PGA Check 
Only), to ascertain complete suit loop integrity.

a. Gross Suit Circuit Verification

I
U) DIRECT 02 vlv - partially OPEN (CCW)CDR Previously adjusted by ground support personnel.7H

PRIME CREW PRELAUNCH CHECKS

NORMAL/BACKUP
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p STA/T STEP PROCEDURE PANEL REMARKSCD
H*n
d 02 FLOW ind - 0.4-0.5 lb/hr 

SUIT PRESS ind - 14.9 psi
CMP 2P Suit pressure greater than cabin pressure to maintain 

integrity of suit circuit purge.
(D

SUIT TEMP ind - 45-55°F
C02 PART PRESS ind - <7.6 mm Hg
SUIT CAB AP ind - >+2.0 in. H20

H

Pressure differential to be maintained at a minimum 
of 2.0 in. H20.%

>h-*
VO
ON 380CDR SUIT TEST vlv - PRESS All crewmen exercise PGA joints during pressurization 

period.
OCD rt-CMP SUIT CAB AP ind - +5.2 in. H20 

(pegged)
02 FLOW ind - 1.0 lb/hr (pegged) 
02 FLOW HI It

2 O cnO

M ^
tr
p
2 After l6-second delay.onOQ
<D

[> Oou MASTER ALARM pb/lt (2) - on, 
push

SUIT PRESS ind - 17.0 psia (pegged) 
PGA press ind - 4.1-4.5 psig 
DIRECT 02 vlv - close (CW)

CMP ,LMP 3,122 MASTER ALARM light on MDC-1 disabled because C/W 
NORM switch is in BOOST position.

HP i-4 w 
O O

cf
(D

CMP 2 fk o(AALL PGA In approximately 75 seconds. 4^
iX^CDR 7

>£3
2WARNING d
td
OSudden depressurization may 

result from aneroid chamber 
relief valve leakage when 
demand regulator is placed 
in OFF position, causing crew 
discomfort or possible injury.

O

p
0Q

380tr 02 DEMAND REG vlv - OFF
02 FLOW ind - 0.2 lb/hr (pegged) 
02 FLOW HI It - off

i
oo 2ro

PRIME CREW PRELAUNCH CHECKS
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H*o
d PGA press ind - <0.5 psi/min 

pressure decay
PGA Crewmen to remain inactive while monitoring pressure 

decay to preclude indicator fluctuation.
ALLP

a>
380 Momentary 02 flow increase until SUIT TEST vlv in 

DEPRESS position.
02 DEMAND REG vlv - BOTHCDRHv/i

SUIT TEST vlv - DEPRESS 
SUIT CAB AP ind3 >+2.0 in. H20 2 Pressure differential to be maintained at a minimum 

of 2.0 in. H20.
CMP

>H
VO
On OCD

VIn approximately 75 seconds.SUIT PRESS ind - slightly >PRESS 
CABIN ind

SUIT TEST vlv - OFF 
DIRECT 02 vlv - partially OPEN (CCW) 

02 FLOW ind - 0.4-0.5 lb/hr 
SUIT CAB AP ind - >+2.0 in. H20

t-
O co

380O CDR s2 B7p >a 2 WCMPOQ 1
V O0> Indicates suit-to-cabin differential pressure. > Co
. Id cop
o n 
g 5
tc —

This procedure performed only if individual or 
collective PGA verification required.

b. PGA Check Onlyrr

DIRECT 02 vlv - partially OPEN (CCW) Previously adjusted by ground support personnel.7CDR
202 FLOW ind - 0.4-0.5 lb/hr Suit pressure greater than cabin pressure to maintain 

integrity of suit circuit purge.
2CMP d

W
OSUIT CAB AP ind - >+2.0 in. H20 

SUIT TEST vlv - PRESS O380 All crewmen exercise PGA joints during pressurization 
period.

CDR
p 02 FLOW ind - 1.0 lb/hr (pegged) 

02 FLOW HI It
2CMP0Q

a> After l6-second delay.on

MASTER ALARM pb/lt (2) -on, 
push

SUIT CAB AP ind - +5.2 in. H20 
(pegged)

MASTER ALARM light on MDC-1 disabled because C/W 
NORM switch in BOOST position.

3,122
-p-

1u> 2CO

PRIME CREW PRELAUNCH CHECKS

NORMAL/BACKUP
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REMARKSPANELP STA/T STEP PROCEDUREcn

H-o
DIRECT 02 vlv - close (CW) 
PGA press ind - U.l-4.5 psig

TCDRU In approximately 75 seconds.PGAALLP
o

WARNING
H

Suit flow valve(s) may remain 
in OFF position for no longer 
than one minute or asphyxiation 
may result.

S'
3

>h-'
tlVO

O'n oCO rCAUTION
O cnIf all suit flow valves are 

closed simultaneously, the 
suit compressors must be shut 
off to prevent compressor 
damage due to deadheading of 
the suit loop.

O
XT

►d ^p >wOQ ?sa>
d !P

O O

k - > £2

rt-(D
SUIT flow vlv - OFF (suited 

crewmen)
Disconnect 02 exhaust umbilical 

from PGA (suited crewmen)
PGA press ind - <0.5 psi/min pressure PGA 

decay (suited crewmen)
Reconnect 02 exhaust umbilical to PGA 

(suited crewmen)
Suit flow vlv - SUIT FULL 

FLOW (suited crewmen)
SUIT TEST vlv - DEPRESS 

02 FLOW HI It
SUIT PRESS ind - slightly >CAB 

PRESS ind

Aided by space suit technician if all astronauts 
previously restrained.

300,301,302

2d
Crewmen to remain inactive while monitoring pressure 
decay to preclude indicator fluctuation.

W
O
O
W

►d
p 300,301,302OQ
a>

380CDR
2offCMP

In approximately 75 seconds.
u>
XT'

PRIME CREW PRELAUNCH CHECKS
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n
O 380SUIT TEST vlv - OFF 

DIRECT 02 vlv - partially OPEN (CCW) 
02 FLOW ind - 0.U-0.5 lb/hr 
SUIT CAB AP ind - >+2.0 in. H20

CMPP 7CDRa>
2CMP

H

s lU Cabin Closeout
Unified hatch closing

Verify external tool stowed on 
outside of hatch (technician)

Remove hatch seal protector 
(technician)

Puncture GN2 bottle 1 (technician) 
Hatch open lock - release (technician) 
Push hatch to near closed position 

(technician)
Gear box sel - LATCH 
Actr handle sel - L (latch)
Lock pin rel knob - UNLOCK (verify) 
Actr handle rel - push or squeeze

3 Unified hatch >
\o
o^ OCD r

o ann
p

>3 Mcrq > sn>
O fj CO

b oP)
a>

Pushbutton or squeeze bar releases actuator handle 
for operation.

Hold hatch closed
Actr handle - operate (until hatch is 

fully latched)
Lock pin rel knob - LOCK

2awoLock pin release knob automatically goes into LOCK 
and lock pin engaged when hatch fully latched. O

7s
TJ
p LOCK PIN'Ind - flush (verify)

Actr handle rel - push or squeeze 
Actr handle - move to stowage position

Configure hatch for rapid egress
Gear box sel
Actr handle sel - U (unlatch)

Indicates lock pin not sheared and engaged.CTQ
fl)

I
LO

UNLATCHvn

PRIME CREW PRELAUNCH CHECKS

NORMAL/BACKUP
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I-1-o
G BPC JETT knob - launch (CW)

GN2 press ind - check
If pressure is below 2000 psig 

GN2 vlv handle - unlock and push 
(outboard until pressure is 
2200+200 psig)

GN2 vlv handle - neutral (lock 
position)

CMP Unified
hatch

p
cd

Pressure ind will not show increase with GN2 valve 
handle in charge position.

H\n
3

>H
VOOn oCD

rxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XX oRapid hatch opening

Actr handle sel - push or squeeze 
Actr handle - operate (until 

hatch is unlatched)
Push hatch open 
If hatch does not open 

GN2 charge knob 2 - CW 
GN2 vlv handle - unlock and push 

(outboard)

cnO o£sr IMPP Lock pin will be sheared, 
actuator operation will open hatch.

About 5 complete cycles of3 >MOQ
^ o t> u>
O o

CD
0
p
PT
CD

X X
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 2GwGround performs hatch leak test Requires approximately 20 minutes.

O
OCabin purge to 60% 02/k0% N2 (launch 

atmosphere)
CAB PRESS RELF (RH) - DUMP (safety 

latch off)
Cabin air composition verified at 

60% 02/h0% N2
CAB PRESS RELF (RH) - BOOST ENTRY 

(safety latch off)

p CDR 3250Q
CD

I
U)
ON

PRIME CREW PRELAUNCH CHECKS
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o 15 EDS Checkout and Countdown Test Crew participation in EDS test is directed by ground 

personnel. Test requires approximately 30 minutes.d
p

Verify/set controls after test 
EDS PWR - OFF 
EDS AUTO - OFF 
ABRT SYS 2 ENG OUT - AUTO 
ABRT SYS LV RATES - AUTO

CD
TCDR

CMP 2H
ui

S
3

>16 RCS Status Check
RCS IND sel - SM A, B, C, D 

SM RCS PKG TEMP ind - ambient

H
VO
CT\ oCo

VTemperature maintained by thermostatically controlled 
heaters.
heaters is 115-13^°F, and 70-ll8°F for secondary 
heaters.
to reduce effects of boost heating on package.

fThermostat on-off nominal range for primary O cnO o£& Heaters operate only after boost insertionp
>p wCTQ I> so>

SM RCS He PRESS ind - 1+000-1+350 psia Nominal He load 1+150 psig at 70°F. Pressure and 
temperature excursions are due to ambient conditions.

d 1p hn cn 
O O
m 9

a>

SM RCS SEC FUEL PRESS ind - 192-207 
psia

Primary fuel pressure initially shown for each quad 
until momentary OPEN position of SEC PRPLNT FUEL PRESS 
A(B,C,D) switch selected. > £3

2SM RCS IND sw - He TK TEMP
SM RCS He TK TEMP ind - ____
SM RCS IND sw - PRPLNT QTY 
SM RCS PRPLNT QTY ind - 100$

RCS IND sel - CM 1, 2
CM RCS He TEMP ind - 60-90°F 
CM RCS He PRESS ind - 1+000-1+1+50 psia 
CM RCS MANF PRESS ind - 25-105 psia

d°F Woo
p

0Q

Pressure monitored is GSE servicing pressure on fuel 
and oxidizer tanks, 
at 68°F. 
temperature.

Servicing pressure is 30+2 psig 
Pressure excursions are a function ofXT'

I
00

PRIME CREW PRELAUNCH CHECKS
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wp STA/T STEP PROCEDURE PANEL REMARKSw
o
d -60:00
PJ 1+.2.2 G&C VERIFICATION(D

1 Gyro Powerup
FDAI/GPI PWR - BOTH 
SCS ELEC PWR - GDC/ECA 
BMAG TEMP It (both) - off 
BMAG PWR (both) - ON

vn CDR 7
3 2

>H 7VOov O03
2 GDC Alignment 

FDAI SEL - 1 
FDAI SOURCE - ATT SET 
ATT SET tv (3) - R 163°, P 90°, Y 0°
GDC ALIGN pb - push 
FDAI 1
ATT SET tv (3) - R TBD, P TBD, Y TBD 
FDAI 1 - verify errors full scale R left, 

Y left, P dovn 
FDAI SEL - 2
FDAI 2 - verify same ind as FDAI 1 
GDC ALIGN pb - push 
FDAI 2
ATT SET tv (3) - R 163°, P 90°, Y 0°
FDAI 2 - verify errors full scale 

R right, Y right, P up 
FDAI SEL - 1
FDAI 1 - verify same ind as FDAI 2 
GDC ALIGN pb - push 
FDAI 1 - verify total att R 163°,

P 90°, Y 0°

1 O coO
o S
M >

£> coru
o o2 »- m 9

tr
CTQ
O errors null
d
C“t
O

CMP 2
> 13CDR 1 aCMP errors null 2 dCDR 1| WoCMP 2
O
*

p CDR 1CTQ
CD

-P"

CO
CO

PRIME CREW PRELAUNCH CHECKS



td
PANEL REMARKSSTA/T STEP PROCEDURE

CO
H*o
d WARNINGP
CD Sequencers in the SECS should 

be deactivated to preclude an 
inadvertent abort.

H
VJ1

as
8SECS PYRO ARM (2) - SAFE 

SECS LOGIC (both) - OFF
CDR >\oov oCD rVerifies trim control and manual (MTVC) control capa­

bility of primary and secondary gimbal control 
system. SPS gimbal angle settings based on CSM c.g. 
and vary with propellant loading.

3 Gimbal Drive and Trim Check t-
O cn

O o £CL [\J&p >p Wgs
H m

OQ PITCH and YAW GMBL caution/warning lights (panel 2) 
will not illuminate unless an actual overcurrent 
sensed.
switch selection, that a gimbal motor not operating 
or auto switchover (THC-CW) has taken place.

CD

O
p Otherwise, no indication to crew, except for o 2 Z 5Cfl t—i

CD

X'b
SPS GMBL indicator response opposite to RHC commands 
as follows: 2

d
WoINDRHC O

- Pitch 
+ Pitch
- Yaw 
+ Yaw

+ Pitch
- Pitch 
+ Yaw
- Yaw

t)
p

OQ
CD

Initialization
MN BUS TIE (2) - on (up)
SCS TVC SERVO PWR 1 - AC1/MNA 
SCS TVC SERVO PWR 2 - AC2/MNB 
LV/SPS IND SII/SIVB - GPI

5LMP4="
I 7CDRu>vo

1

PRIME CREW PRELAUNCH CHECKS

NORMAL/BACKUP
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M ■o
O 1CDR Primary TVC Check

SPS GMBL MOT PITCH 1 - STARTP START position is momentary, 
sequentially at =1 sec intervals to avoid power surge.

Start SPS gimbal motorscr
CD

Hv/i START position is momentary.SPS GMBL MOT YAW 1 - START 
Confirm trim control on indicators 

SPS GMBL tw (2) - + and -
3
3 Gimbals drive in response to SPS PITCH and YAW thumb­

wheel movement. >H Verifies primary gimbal trim control. ►dVO
CT\ OAuto Switchover Check 

RHC PWR NORM 2 - AC 
RHC 2 - ARMED

co rOpens RHC 2 (Commander’s) breakout switch d-c 
circuits. Prevents RCS jets from firing when RHC used 
for MTVC check. Normally IGN 1 signal disables RCS 
pitch and yaw channels 1 second after SPS engine 
ignition.

F
O cnO

& ►d £ 
M >

p3
OQ I

CD

G It is possible to actuate THC clockwise or counter­
clockwise while locked.

THC - CW HP ^ CQO orf
CD

*7 ►-m °RHC 2 - perform MTVC check 
SPS GMBL ind (2) - no motion Verifies TVC control switches from channel 1 to 

channel 2 (off) when THC-CW selected.
>Secondary TVC Check

SPS GMBL MOT PITCH 2 - START 3Start SPS gimbal motorsSTART position is momentary, 
sequentially at **1 sec intervals to avoid power surge.

a
td
O
OSTART position is momentary.SPS GMBL MOT YAW 2 - START 

Confirm trim control on indicators 
SPS GMBL tw (2) - + and -p Gimbals drive in response to SPS GMBL PITCH & YAW 

thumbwheel movement, 
control.

OQ
<D Verifies secondary gimbal trim

Gimbals drive in response to RHC movement, and return 
to set-in values when RHC is neutral. Verifies 
secondary MTVC loops.

RHC 2 - perform MTVC control checkXT

XT'o

PRIME CREW PRELAUNCH CHECKS
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H-o

TVC GMBL DR (2) - 1
RHC 2 - perform MTVC control check

d CDR 1
P Gimbals drive in response to RHC movement, and return 

to set-in values when RHC is neutral, 
switch from secondary to primary control loops, and 
verifies control of primary MTVC loops through the 
RHC.

(D
Verifies auto

H
V/l

3 THC - neutral 
RHC PWR NORM 2 - AC/DC 
TVC GMBL DR (2) - AUTO 
SPS GMBL MOT PITCH 1 - OFF

>H
VO
ON oCD

rShut off gimbal motors sequentially to avoid a power 
surge.

O cnSPS GMBL MOT YAW 1 - OFF 
SPS GMBL tw (2) - Y TBD, P TBD

O o SGimbals are trimmed to thrusting values (SCS modes). 
If thrusting performed in CMC control, CMC program 
will automatically drive gimbals to trim position 
at proper time.

p
3 >MOQ IFJ oJ> LO

cno o 
m o
ffi ~ 
>

0)

d
p SPS GMBL MOT PITCH 2 - OFF 

SPS GMBL MOT YAW 2 
LV/SPS IND SII/SIVB - SII/SIVB 
MN BUS TIE (2) - OFF, then AUTO

fD OFF

LMP 5
2k SM-RCS Ground Firing Tests 

SM RCS He 1 (k) - OPEN 
SM RCS He >tb (h) - gray 
SM RCS He 2 (kj - OPEN 
SM RCS He 2 tb (h) - gray 
SM RCS PRPLNT {h) - OPEN

dCMP 2 OPEN position is momentary. 
He isolation valves open. 
OPEN position is momentary. 
He isolation valves open. 
OPEN position is momentary.

td
O
O

p
OQ

CD

SM RCS PRIM PRPLNT tb (4) - gray Primary fuel and oxidizer isolation valves for all 
quads are open.

■p-
i

■e-
H

PRIME CREW PRELAUNCH CHECKS
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M-
O

a
SM RCS SEC PRPLNT tb (k) - gray Secondary fuel and oxidizer isolation valves for all 

quads open.
P 2CMPCf-
(I>

RCS IND sel - SM A, B, C, D
SM RCS SEC FUEL PRESS ind - 192-207 

psia
cb SECS ARM (2) - close 
AUTO RCS SEL PITCH AU - MNA 
AUTO RCS SEL YAW Bh - MNA 
AUTO RCS SEL PITCH C3 - MNA 
AUTO RCS SEL YAW D3 - MNA 
RCS CMD - ON

H Check pressure with RCS INDICATORS switch positioned 
at SM A, B, C, and D (in turn).

VJl

as
p 8CDR

>H
'O tlCTn OCo aa

OON position is momentary. If SM RCS activated or 
fired prior to launch scrub, propellant would be in 
engine lines and propellant residue in engines. This 
would be an unsafe condition requiring deactivation 
and decontamination of SM RCS.

2 cnO o 5tr
p

>MOTQ I

S i)o o
Cfl °

0>

a CAUTIONP
rf
fD

Each jet should be fired only 
once and for a duration of one 
second or less.

4^
X ~> £33aRHC - plus pitch

Confirm jet C3 fires 
RHC - minus pitch

Confirm jet Ah fires 
RHC - plus yaw

Confirm jet D3 fires 
RHC - minus yaw

Confirm jet BU fires 
RCS CMD - OFF

aGround provides confirmation of jets firing. O
O

tJ
p

0Q
(D

OFF position is momentary.CMP•P"
I

■P"ro

PRIME CREW PRELAUNCH CHECKS
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O

8AUTO RCS SEL (l6) - MNA 
RHC - plus R, P, Y, minus R, P, Y 

Confirm no jets fire 
AUTO RCS SEL (l6) - OFF 
RHC - LOCKED

CDR0
ft)
CT
CD

M
vn

GDC Drive Check
FDAI 1 - errors moved R right,

P down, Y left 
FDAI SEL - 1/2 
FDAI SOURCE - CMC
FDAI 1 - total att R l63°, P 90°, Y 0°

5
H >1VO

T)crv
03 Orr

O cn
%O o

$ >ft) 6 RSI Setup
EMS ROLL - on (up)
GDC ALIGN pb - push and hold 
ATT SET YAW tw - adjust until RSI 

points up 
GDC ALIGN pb - rel 
EMS ROLL - OFF

3
OQ oCD

> Iu H cn
O CJ
2 o cn 4^

CT
CD

27 Align GDC to IMU Ensures that GDC is aligned to actual IMU angles, 
rather than calculated values. Attitude reference 
comparison (in orbit) will be more accurate.

UwooFDAI SEL - 1 
FDAI SOURCE - 
ATT SET - IMU 
ATT SET tw (3) - null FDAI 1 errors 
ATT SET - GDC 
GDC ALIGN pb - push 
FDAI SOURCE - 
FDAI SEL - 1/2

ATT SET
ft)

OQ
CD

CMCXT'

XT’
LO

PRIME CREW PRELAUNCH CHECKS
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O

CDR 8d EMS FUNC - EMS TEST 1
Slew scroll to superimpose display- 

index on alignment notch of 1st 
un-numbered test pattern

1 Delayed until T -30 minutes because procedure bypasses 
remaining ground test patterns, which are then 
unavailable if countdown recycled.

p
n>

Hv_n -30:00
9 Pad Abort Enable 

EDS PWR - on (up)
Shoulder harness - locked 
cb SECS LOGIC (2) - close 
SECS LOGIC (both) - on (up) 
SECS PYRO ARM (2) - on (up)

CM RCS LOGIC - on (up)

p*< 7
>H ALLVO

ON 8CDR O03 rLever-lock.
Both lever-lock pyro arm switches must be operated. r

O
O o SLES pad abort capability enabled; SECS LOGIC and 

PYRO buses are armed.
1P

>p MCTQ I
i? O 
|> OJ

-20:00CD

d 10 Set EMS AV
EMS FUNC - AV SET 
Set AV ind - 3000 fps 
Verify EMS MODE - STBY 
EMS FUNC
FDAI 1 - total att R 163°, P 90°, Y 0° 
BMAG MODE (3) - RATE 1

iHP c/) 
O OCD
TA Ocn 4^
X ^AV
>FDAI 2 will drift as function of earth rate. Z
dw

U.2.3 LAUNCH PREPARATION Oo
-15:00t)

p 1 LCC Confirm Launch Ready 
Gear box sel - 

UNLATCH (verify)
Actr handle sel - U (unlatch) (verify) 
FDAI SCALE - 5/5 
RATE - HIGH

QfQ
CMP Unified hatchCD

1CDR■P-

XT

PRIME CREW PRELAUNCH CHECKS
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o
a RHC (both) - ARMED

RHC PWR DIRECT (both) - MNA/MNB
AUTO RCS SEL B/D ROLL (4) - MNA
AUTO RCS SEL PITCH (4) - MNA
AUTO RCS SEL YAW (4) - MNA
CMC MODE - FREE
SPS THRUST It - out
FCSM (2) - on (up)
MODE (3) - PTT 
PAD COMM (3) - OFF 
VHF AM - OFF
Perform S-band air-to-ground voice 

check with MCCH 
VHF AM - T/R 
S BD - OFF
Perform VHF air-to-ground voice check 

with MCCH 
S BD - T/R
S BD VOL tw - max deer

CDR,CMPP) 1CDRct*
fl>

8
H
VJl

5S 1-10:003
>

VO
ON 6,9,10ALL OCD tr*

d6LMP O cnO O ^
DO

>MOTQ I?s
O o

a>
0
p)
rf
O

3 5cn6,9,10ALL 4^
ICDR

-05:00 SPS THRUST - NORMAL
AV THRUST (2) - OFF
LV/SPS IND a - a
LV/SPS IND SII/SIVB - SII/SIVB
EDS AUTO - on (up)
ABRT SYS LV RATES - AUTO 
ABRT SYS 2 ENG OUT - AUTO 
RCS CMD - OFF 
LV SII/SIVB - OFF

1 Lever-lock. 
Guarded. Zd

Woo2CMP *
d
p>

OQ
a> OFF position is momentary. 

Guarded.

-fr- 2 G&C Preparation
UP TLM (2) - ACCEPT 
Verify P02

■P-
\J\

-03:00

PRIME CREW PRELAUNCH CHECKS
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H'o
d CAUTION
cr
CD Do not press ENTR after keying 

V75. If ENTR is pressed the G&C 
system will receive incorrect 
lift-off time.

Hvn
2
%

>H Key V75VO 73ON
CO O

V3 Systems Preparation 
FC REACS VLV - LATCH 3LMP O cnCDRO O S325 Immediately after GSE water-glycol pump is 

deactivated at T -01:15.
PRIM GLY TO RAD - PULL TO BYPASS-01:15P (V■tf3 td >

? S
a A
O C

CJQ I2psigCMP GLY DISCH PRIM PRESS ind -
ACCUM PRIM QTY ind - ____
TAPE RCDR FWD - FWD 
TAPE MOTION tb - gray 
MN BUS TIE (2) - on (up)

CD
%d

P 3LMP
CD Indicates tape recorder operating. §1 c5

-00: i+5 X ~
> ^1CMP GDC ALIGN pb - push, hold

FDAI 2 total attitude - no motion
GDC ALIGN pb - release

3
d
td
O
OREADY FOR IGNITION

P
0Q

CD

I
o\

PRIME CREW PRELAUNCH CHECKS
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H*
O

O h.3 BOOST AND INSERTIONp
CT
0>

U.3.1 BOOST
Hvn

LV engines lights (5) go on at T -12 sec when S-IC 
indicating circuits are armed.

Ignition-00:09

CDR >H
Indicates all five engines have achieved over 90% 
of rated thrust.

LV ENG Its (5) - off 1-00:01CT\ OCO
r
t-
O C/300:00LIFT OFF It

NO AUTO ABORT It - off
on and00:00 so

Q Nrr
2 >Additional lift-off cues:

Event timer start
Voice communications from MSFN
DSKY displays Program 11

P
3 wMODE 1A iQTQ W o 

j> wa>
U H C/3

O 2 

►

WARNINGP
ri-
Ol

(Refer toManual abort initiation may be required, 
mission rules.)

Do not press the 
LIFT 0FF/N0 AUTO 
ABORT pb if LV 
RATE or any LV 
ENG Its on.

Z
U
tJJoWhen liftoff verified 

LIFT OFF/NO AUTO 
ABORT pb - push

Ow
Guarded.p

OQa> CDR,
1RATES

+3°/sec P,Y 
+20°/sec R

Verify event timer ind 
resets to zero and 
starts counting up

CMP
■p-

-tr

BOOST AND INSERTION

NORMAL/BACKUP
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o
O xxxxxxxxxxxxxxxxxxxp X Xn> CDR EVNT TMR STRT - 

START
START position is momentary.1

x Xxxxxxxxxxxxxxxxxxxx
Pc

CMP Verify MSN TMR ind 
resets to zero and 
starts counting up

2 >-*
o Vooo

r
O cnxxxxxxxxxxxxxxxxxxxo X X soMSN TMR - STARTP ►d >X MxCTQ XXXXXXXXXXXXXXXXXXX o 

H cn
o 2 2 S

0>

G Verify Pll (auto) 
Key VERB 
Key REL

P
rt-

cn 4^
i

ffi -xxxxxxxxxxxxxxxxxxxxx
X X 2NO Pll - Key ENTR V75 inserted in P02 prior to lift-off.MODE 1A 0

tdX Xxxxxxxxxxxxxxxxxxxxxx oo8V06 N62 These parameters will be displayed throughout ascent. 
VI = Inertial velocity.
H DOT = Alt rate.
H = Altitude above pad radius.

VI xxxxx.
xxxxx.
xxxx.x

FPSp
CTQ H DOT FPSCO

H NM

XT'
Co

BOOST AND INSERTION
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o TCDR0 +00:10 Roll program - report 

Pitch program - report 
Roll program - complete

p
ATT ERROR 

+5° P,Y
cd

+00:38

CMP<: +00:b2 00: b2 
MODE IB

ABRT SYS PRPLNT - 
RCS CMD

CM RCS PRPLNT tb (both) - 
gray

Roger MODE IB

233
<

>
Gray indicates propellant valves open.o

OOO r
O C/5o
kh ro

CDR
Monitor LV a/SPS Pc ind —.

to T +00:55 
Rate limit change to 

5°/sec - report 
CAB PRESS ind - starts 

decrease

P +00:50 RATES
+5°/sec p5y 
+20°/sec R

>2 M1OQ lgscd

d
p
c-f- o O

Ss
LMP 2 Relieves high CM-to-atmosphere Ap.CD

iX -XXXXXXXXXXXXXXXXXXXXXX
X X zIf no decrease by 

T +00:55
CAB PRESS RELF 

(RH) - DUMP 
(safety latch 
off)

d
WoCDR 325 RH valve has four positions. Cabin/ambient differ­

ential pressure increases to approximately 6.8 psia 
by T +00:55, and to the design limit of 8.6 psia by 
T +00:63.

O

*0
p

0Q
CD X Xxxxxxxxxxxxxxxxxxxxxxx

100# A0A 
12° ROLL 

error

+01:17 MAX Q
i-p-

M3

X
BOOST AND INSERTION

NORMAL/BACKUP
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M-o ✓V

CMPa
+01:HOP 2ABRT SYS 2 ENG OUT - OFF 

ABRT SYS LV RATES 
LV/SPS IND a - Pc 
Roger MODE 1C

rr
CD OFF

1CDRH
01:50 

MODE 1C
+01:50VJI

3P FDAI SCALE - 50/15/50/10 
Report GO/NO GO for staging 
CECO (LV ENG 5 It - on)
LIFT OFF It

+02:38.1 OECO (LV ENG 1, 2, 3 
& k Its - on)

All engine Its - off 
LV ENG 1, 2, 3, h 

& 5 Its - on 
SII SEP It
All engine Its - off

>Y-* +02:10
+02:26 dvo Center engine cutoff.o\ OCD roff rOutboard engine cutoff. O co

O S-IC/SII separation. 
SII engine ignition.

& +02:39 
+02:UO dP >3 Waq £sa>

SII 2nd plane separation circuitry armed. 
SII engines 65? rated thrust.

ond H cn+02:1+3p O oCD

xxxxxxxxxxxxxxxxxxxxxx
XX IX -If early SII/SIVB 

staging required 
LV SII/SIVB - LV 
STAGE

2
d2 td
O
OxXxxxxxxxxxxxxxxxxxxxxxx

d SII and SIVB fuel tanks.1Monitor LV TANK PRESS ind 
(14) - >

p
0Q _ApCD

MODE 1C

+=-
1

v/i
O

BOOST AND INSERTION
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H •o
d GLY EVAP STM PRESS AUTO - AUTO 

GLY EVAP H20 FLOW - AUTO 
ECS IND sel - SEC 
SEC COOL LOOP EVAP - EVAP for 

1+ sec

2CMPP
rt-
(D

Hvn
S
3 CAUTION >
H
M3 OSEC COOL LOOP EVAP 

switch must be placed 
in RESET immediately 
after GLY EVAP SEC STM 
PRESS indicator drops 
below 0.25 psia (off 
the peg), to preclude 
water carryover and 
associated freezing.

ON r00
t-
O cn

O s2 5fir
p >0 W 1OQ Jx) oCD

d H coP
O °■ ■ V—'(I)
g 5cnGLY EVAP SEC STM PRESS ind - 

<0.25 psia
SEC COOL LOOP EVAP - RESET for 

15 sec, then off (center)
CAB TEMP - AUTO 
ECS IND sel - PRIM 
LV/SPS IND SII/SIVB - GPI

1X '~' >£2
d
td
O
OKCDR Ground will monitor LV-FTP during time GPI is 

displayed and will inform crew of any problem.
1

p MODE 1Ccrq
CD

SPS GMBL MOT PITCH 1 - START 
SPS GMBL MOT YAW 1 - START 
SPS GMBL MOT PITCH 2 - START

START position is momentary. Start SPS gimbal motors 
sequentially at -1 second interval to avoid power 
surge.■p"

1
H

BOOST AND INSERTION

NORMAL/BACKUP
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p STA/T STEP PROCEDURE PANEL REMARKSCO
H-
O 1SPS GMBL MOT YAW 2 - START 

Check SPS GMBL ind (2) 
YAW-TBD 
PITCH-TBD

CDRdP
CT
0)

I-*vn
LV/SPS IND SII/SIVB - SII/SIVB

SII interstage jettisoned.SII SEP It - off J>+03:09H
vO CMPON

OCO 2+03:1*+ EDS AUTO - OFF 
ABRT SYS TWR JETT (2) - 

on (up) (TFF 1+20)
Report TWR JETT and MODE II

f03:1^ Guarded. On position is momentary do CO
O So& rop >0 wOTQ ixxxxxxxxxxxxxxxxxxxxxxxx

H in 
o o

CD XX

u No tower jettison 
Refer to EMERGENCY 

PROCEDURES, 
para 5-3.1.5

p MODE IIrt-
(D

g 5cn
xXXXXXXXXXXXXXXXXXXXXXXXXX

2DLV Guidance initiate 
Guidance good

+03:30
+03:53 W

O
CDR O
+04:00 Report status
LMPP

OQ +05:00 Report statuso
CDR
+06:00 Report status
CMP

■p- +07:00 Report status
VJ1 LMPro

+08:00 Report status

BOOST AND INSERTION



wp PANELSTA/T STEP REMARKSPROCEDURECO
H*o

CDRd
p +08:1+2

+08:1+3
All engine Its - on 
All engine Its - out

1 SII engine cutoff. 
SII/SIVB separation.

rf
0>

H
xxxxxxxxxxxxxxxxxxxxxxxxxxxxXK X

p If no SII/SIBV staging 
LV SII/SIVB - LV STAGE

c
>H

O dX Xxxxxxxxxxxxxxxxxxxxxxxxxxxxx oCD

d
d+08:1+5

+08:1+8
LV ENG 1 It 
LV ENG 1 It

SIVB ignition armed. 
SIVB thrust to 65$.

on O cnoffO 5od rodp M > 5 • g s
3 Monitor LV TANK PRESS ind

(M - >__
Report status 
Report status

SIVB OXID TANK and SIVB fuel tank.CTQ
AP(D

+09:00
+10:00

d MODE II 1H cnp

22C-f-
tD ICMP 2 ocnReport/confirm C01 

MODE IV
+10:07 10:07 4^

X -
z+10:12 10:12 d

fMODE IV WoMODE III O+11:27 FIXED AV MODE 11:27
td

P FIXED AV 
MODE

OQ
CDR0

+11:29 Insertion 
LV ENG 1 It - 
SEC0 - Report

INSERTION
SIVB engine cutoff.on

i 22:51vnu>

BOOST AND INSERTION

NORMAL/BACKUP
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o

CAUTIONd
Prrn If no SECO, go 

to backup. THC 
must be returned 
from CCW position 
before 3.0 sec or 
CSM/SIVB separa­
tion will occur.

i—*
V/l

s
p

>H dvO
ON OCD d

dxxxxxxxxxxxxxxxxxxxxxx oXX C/)o oSCDR THC - CCW - return 
within 1 sec roP d >3 WCTQ XX gs

H
2 2

xxxxxxxxxxxxxxxxxxxxxx
d
p Record from DSKYCMPrt-

2 VI = Inertial velocity.
H DOT = Alt rate.
H = Alt above pad radius.

XXXXX. FPS 
XXXXX. FPS 
XXXX.X NM

VI 3 oH DOT cn
iH X —

2Key V37E 00E dw
(R30, Orbital Parameters) O

O
Key V82E 

FL V06 NM
d
p

OQ XXXX.X NM 
XXXX.X NM 
XXBXX MIN-SEC

Haa>
Hp

Time of free fall to h9.h NM.TFF
-t-
i PRO (exit if Hp < 50 NM)VJl

-P-

SAFE ORBIT

BOOST AND INSERTION



td
PANELp STA/T STEP PROCEDURE REMARKSCO

H-o
0 FL V06 N32 

T perigee
2 Time from perigee.CMPP OOXXX. HRS 

OOOXX. MIN 
OXX.XX SEC

cd

w\_n

PRO£
P

>H
VO oo\
CO rro cnO o S

p
>WOQ I? s
cn 

O O
3 5

CD

0
Prf
CD

cn
X —
> ^zo
td
O
O

p
OQ

CD

tr-
Ivn
\ji

BOOST AND INSERTION

NORMAL/BACKUP



top STA/T STEP PANEL REMARKSPROCEDUREcn
H-o

b.3.2 POSTORBITAL INSERTION CHECK 

k.3.2.1 Status Checklist
O
p
a>

Shut off gimbal motors sequentially to avoid power 
surge.
in the logic.

CDR SPS GMBL MOT PITCH 2 - OFF 
SPS GMBL MOT YAW 2 - OFF 
SPS GMBL MOT PITCH 1 - OFF 
SPS GMBL MOT YAW 1 - OFF 
MN BUS TIE (2) - OFF 
AV THRUST (2) - OFF 
TRANS CONTR PWR - OFF 
RHC PWR DIRECT (2) - OFF 
ELS AUTO - MAN 
CM RCS LOGIC - OFF 
FCSM (2) - RESET/OVERRIDE 
cb ELS BAT (2) - open 
cb FLOAT BAG (3) - open 
SECS PYRO ARM (2) - SAFE 
SECS LOGIC (both) - OFF 
AUTO RCS SEL (l6) - OFF 
SCS TVC SERVO PWR (2) - OFF 
EDS PWR - OFF
cb FC REACS (3) - open (verify) 
FC REACS VLV - NORM

1H Setting servo 2 off first minimizes switchingVJl

s
p

>5LMPH
VO 1 Guarded.CDRo\ OCO

tr*ro cn
O
&
p >3 MCTQ 18 gs
U iH cnp Lever lock. 

Lever lock. O O
as

T
LV ENG 1 It out.

2226 03 Setting switch to NORM removes holding voltage from 
open side of FC reactant valves.

LMP td
O
O2CMP UP TLM IU - as required 

SM RCS HTRS (4) - PRIM 
C/W NORM - NORMAL 
MODE (3) - as desired 
Couch to docking position 
Record 2-1 data from the ground 

Long___________

p
OQ 9,10,6ALLa>

This data defines the landing site and thrusting 
parameters for a first orbit, deorbit and entry.■t- Lat

GETI PERM 
GET I

v-n
ON

AV

BOOST AND INSERTION



td
p PANELSTA/T STEP PROCEDURE REMARKScn
H*o
0 k.3.2.2 Perforin SCS Attitude Reference 

Comparison Check, para *+.10.2.7
Check must be performed as near to orbit injection 
as possible to prevent additional drift in the 
attitude reference systems.

p
a>

H
*+.3.2.3 SCT/SXT Dust Cover Jett Procedure

3
P< WARNING

>
ON OUntil the optics are to be used, 

the OPT ZERO (panel 122), should 
be kept at ZERO to prevent inad­
vertent jettison of the optics 
covers.

CO

t-
O cnO o sCL ropr

p
>P

OQ l?sa> G/N PWR OPT - on (up) 
OPT ZERO - OFF 
OPT MODE - MAN 
OPT COUPLING - DIRECT 
OPT SPEED - HI

100CMP 1
0 I122 Optics zero switch to OFF enables function of OPT 

MODE and OPT SPEED switches.
Hp cn
O o
g s
X ^

cp

2 OHC - max right
Observe ejection through optics Za

tdoU.3.2.U ECS Post Insertion Configuration O
B

8cb PL VENT FLT/PL - open Prevents inadvertent opening of postlanding vent 
valves.

CDRp
0Q
a> CAB PRESS RELF (2) - NORMAL 

(safety latch on)
GLY EVAP PRIM STM PRESS ind - 

0.097-0.l*+5 psia
GLY EVAP PRIM OUT TEMP ind - 1+0-*+3°F

325

2LMP
I\s\

BOOST AND INSERTION

NORMAL/BACKUP
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p STA/T STEP PANELPROCEDURE REMARKSCO
H-O
0 2 Water-glycol flow through primary loop radiators to 

commence no sooner than T +15:00 or later than 
T +30:00. After 1 minute of flow, radiator outlet 
temp should be less than inlet temp.

LMP Initiate radiator flowPrrCD

H ECS RAD FLOW PWR C0NT - PWR 
PRIM GLY TO RAD - normal (push)
ECS RAD PRIM HTR - PRIM 1

ECS RAD PRIM OUT TEMP ind - below 
ECS RAD PRIM TEMP IN ind

vn
CDR 325s

p LMP 2 >
H
VO OON rOD

oxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx cnxXO o£er Outlet temp higher than inlet 
PRIM GLY TO RAD - PULL 

TO BYPASS, recheck in 
5 minutes

DOP ECS primary loop radiators again isolated.
5 minutes, flow through radiators is attempted once 
more by repeating procedure.

325 >CDR In2 mQTQ I? S
O O 
^ o

CD

d
P XXrf xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx(D

CftCovers panel 382.Open coolant control attenuation panel 
EVAP H20 C0NT SEC vlv - OFF 
Close coolant control attenuation panel 
DRNK H20 SUPPLY vlv - ON (CCW)
ECS RAD tb - gray

CMP
382 > £5

Z30h dwLMP 2 Gray indicates No. 1 flow proportioning valve 
controlling flow. O

O
GLY EVAP IN TEMP - AUTO
cb ECS STM/UR DUCT HTR (2) - close
WASTE H20 DUMP - HTR A
UR DUMP - HTR A
GLY RSVR BYPASS vlv - OPEN
GLY RSVR OUT vlv - CLOSE
GLY RSVR IN vlv - CLOSE

5p CMP 1010Q
(D

326CDR
£r
I

V/1
03

BOOST AND INSERTION



top STA/T STEP PANELPROCEDURE REMARKSO)
M*
O

ACCUM PRIM QTY ind - 30-70# 2LMPd
Prr xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

If quantity < 30#
PRIM ACCUM FILL vlv - ON, 

until 40-70# is reached

CD xx
i—1
V/l

379CMP,LMP3:p
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

>vo
ON
Co

4.3.2.5 Systems Verification and Monitoring Or
Mount ORDEAL BOX 
Perform ORDEAL Initialization, 

para 4.10.2.8

1 O cnO oSroto
P

>WTO I
CD Perform C&WS Operational Check, 

para 4.7.5-1
2

d HP cn
o OCD

Perform SM RCS Monitoring Check, 
para 4.7.2.2

3CMP

4 2Perform CM RCS Monitoring Check, 
para 4.7.2.3

Z
dtoCMP, OPerform EPS Checks, para 4.7.3.1 

through 4.7.3.5
2,101,3,55LMP O

B
*0
p 6 379,2Perform ECS Monitoring Check, 

para 4.7.4.1
TO

CD

-fr-
3Perform SPS Monitoring Check, 

para 4.7.2.1
i LMP 7V/l

VO

I
4.3.2.6 Cabin Atmosphere Changeover (TBD)ovo

BOOST AND INSERTION

NORMAL/BACKUP
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p STA/T STEP PANELPROCEDURE REMARKS
M-
O

U.U INJECTIONS (TBD)U
p
rt-
fi>

>

or
t-o COO o Sp r\j

>wCTQ I? s
3 CO
o o 
g S

a>
a
p
rr
CD

01

ffi ~
>
2
d
td
Oo
K

p
CTQ
(D

S
On

-fr-
I
C\ro

INJECTIONS

NORMAL/BACKUP
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PANELSTA/T STEP PROCEDURE REMARKSw

M*
O

0 4.5 LM INTERFACES
rr
CD

4.5.1 MANEUVERS (TBD)

4.5.1.1 CSM/SLA Separation and Transposition (TBD)
h

2:

4.5•1.2 Formation Flight With LM/SIVB (General) (TBD) >HVO
ON 4.5.1.3 Docking With LM/SIVB (TBD) O03 rr4.5.1.4 LM Withdrawal From SLA (TBD) O coO o SuS ro4.5.1.5 LM Separation From CSM (TBD) >3 WOQ 1SsCD 4.5.1.6 Formation Flight With LM (TBD)
0

O o

S3

4.5.1.T LM Active Docking With CSM (TBD)CD

4.5.1.8 CSM Active Docking With LM (TBD)

4.5•1.9 Final CSM Separation From LM (TBD) 20
W4.5.2 INTERVEHICULAR ACTIVITIES (TBD) O
O

4.5.2.1 Preparation for LI-1 Withdrawal (TBD)

4.5.2.2 IVT to LM (TBD)OQ
CD

4.5.2.3 IVT to CSM (TBD)
■p- 4.5.2.4 Preparation for Manned LM Separation (TBD)1
ON
LO

4.5.3 EXTRAVEHICULAR ACTIVITY (TBD)

LM INTERFACE

NORMAL/BACKUP



w REMARKSP> STA/T STEP PANELPROCEDUREw
o 4.5.^ TUNNEL MECHANICAL SYSTEMSGP>

U.5.^.1 Docking Probe Removal (CM side)pt
(D

TUNL LT - on (up)
DOCK PROBE (3) - OFF 

LMP,CDR Open combined hatch, para
Depressurizing button - push for 15 sec

2CMPH
vji

X tunl4 Red button located under pyro components cover. 
Depressurizes probe retract system when depressed.

>
HVO OON Remove probe stowage receptacle dust 

covers
Disconnect & stow probe umbilicals (2) 
Close docking ring elect connector 

covers 
Remove probe assy

Push ratchet handle rel
Move ratchet handle outboard 30°
Fold probe assy

Move probe collar aft 
Retract support arms from docking 

ring sockets
Rotate capture hatch rel handle 

180° (CW) and remove probe 
Stow probe assy 
TUNL LT - OFF

2Co

O CO
O Og

(2) hJp> >3 m 1to V oCO

G H inP>
O orr

Ct> 2 ^ TA Oin

?5Releases capture latches (3) from drogue. 2
O
tdProbe stowed in (TBD). OCMP 2 O
2

.5.^ .2 Docking Probe Removal (LM side)P>
CTQ
(0 TUNL LT - on (up)

Verify auto docking latches engaged
(at least 3 engaged latches 120° apart)

CDR If latch is not fully engaged, a red button will 
protrude from latch handle. Manually latch any 
open latches by pulling handle inboard two complete

tunl
i=-

1
ON strokes to cock latch, then push manual release 

lever at bottom of latch.
XT'

There are 12 automatic
docking latches.

LM INTERFACE



p> STA/T STEP PANELPROCEDURE REMARKSCO
M •o
0 Disconnect & stow probe umbilicals (2)CDR tunl Umbilicals can be stowed after probe in LM.PcT
(D

Steady with left hand while performing following 
probe removal steps.

Remove probe assy
\n Pull ratchet handle rel toward LM 

Push ratchet handle 1 inch to detent 
ratchet and move handle inboard 30° 

Fold probe assy
Move probe collar toward CM 
Retract support arms from docking 

ring sockets 
Stow probe assy in LM 
TUNL LT - OFF

2

>H
VO
ON OCo r

go COO SProbe stowed in (TBD). 9-5tr
p 2CMP >3 MOQ i

fd o
J> OJ

0) U.5.^.3 Docking Probe Installation (CM side)0 iH cop
o G
3 o cn ^
£ ^

TUNL LT - on (up) 
Procure probe assy

n>
Probe assy stowed (TBD). Probe assy has not been 
qualified to remain in cabin atmosphere for more 
than 2h hours.

2GPlaces capture latch rel handle in latch cocked 
position.

Pull capture latch rel handle aft & 
rotate (CCW) 150°

Install probe assy into drogue
Push probe head into drogue until 

capture latches engage & lock 
Verify capture latches engagement

W
O
O

Probe head has three capture latches.
p

0Q CMP verifies engagement by pulling on probe assy. 
LMP verifies engagement by noting extended position 
of probe head button.

CMP ,LMPa>

i
ON

VJl

LM INTERFACE

NORMAL/BACKUP
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M-o

CMP Install probe assy into docking ring 
Align probe support arm with docking 

ring by color code

0
P Color coding is on probe support arms and docking 

ring. Electrical umbilicals on probe, and 
connectors in tunnel will be matched when probe 
is aligned. Color coding is TBD.

rr
0>

Hvn
3P Push ratchet handle rel Fixed steady handle should be grasped with left 

hand for support. >H
VO Pull ratchet handle aft as far as 

possible
Place installation strut in position 

against tunnel wall
Ratchet probe collar fwd until 3 probe 

support arms engage in docking ring 
sockets

Stow installation strut on support 
Rotate ratchet handle to align with probe 

cylinder
Push ratchet handle rel 
Move ratchet handle fwd until lug on 

ratchet housing is engaged

ON OCD
0
0
O cnO Ratchet handle should be pumped between stops (25°) 

until collar fwd motion stops.
pr 2 &p t) >p MOQ

5* O t> ^ 
H cn
o 2
^ ° cn ^
X
>

o
0
P
n>

Handle telescopes during fwd motion and ends in 
stowed position.

Z
0DOCK PROBE (3) - OFF (verify) 2 Guarded. W
O

cb INST CONT PWR OPR (2) - open 276 ORequired to assure power supplied during umbilical 
connection.

Connect probe elect umbilicals (2) in 
docking ring

Place dust covers on probe stowage 
receptacles

p
Oq
0>

Basic installation procedure complete, 
necessary to preload probe assy until LM is ready 
for separation.

Not

■p-
i TUNL LT - OFF

cb INST CONT PWR OPR (2) - closed
2ON

ON 276

LM INTERFACE



mp* STA/T STEP PANELPROCEDURE REMARKSto
M *o

k.5.^.4 Docking Drogue Removal (CM side) Normally accomplished when all three crewman are in 
CM prior to an IVT to LM and normally follows probe 
removal.

0
p
(T>

Open combined hatch, para 
Remove docking probe, para k.5.h.l 
TUNL LT - on (up)
Pull & rotate (CCW) drogue lock lever 

until flush against tunnel wall 
Remove drogue

CMP
f—1vn 2
3 tunl%

>H Drogue outer ring should be grasped with both hands 
at opposite sides. Drogue lugs must move to left 
end of support fitting before drogue can be pushed 
free.

vo
ON OCo

O crO sRotate (CW) & push until 3 drogue 
lugs clear support fittings 

Rotate toward CM and grasp any two 
handles

Maneuver drogue past support fittings 
and stow in CM 

TUNL LT - OFF

0 aCr
>3 WOq 1pd o

S> CO
H cn 
O 2 
§ 0
>3

(D
O Drogue must be canted and rotated to clear tunnel. 

Drogue stowed in (TBD).rt-
0)

2

k.5.k.5 Docking Drogue Removal (LM side)
2aTUNL LT - on (up)

Verify auto docking latches engaged
(at least 3 engaged latches 120° apart) 

Push probe capture latch rel with tool B 
Push & rotate (CW) 90° drogue latch 

lever (3)
Remove drogue

Rotate (CCW) until each drogue lug (3) 
is at end of recess in its mount 

Pull toward LM cabin until drogue lugs 
are disengaged from support fittings 

Maneuver into LM cabin & stow

Wtunl O
O

Releases three probe capture latches.CDR,LMPT)P
OQ

■fc-
I

ON
—J

Drogue is stowed in (TBD).

LM INTERFACE

NORMAL/BACKUP



ttfp STA/T STEP PROCEDURE PANEL REMARKSW
M*o
D CMP TUNL LT - OFF 2
P
cra> i*.5*^*6 Docking Drogue Installation - Single Normally used when all 3 crewmen are in the LM prior 

to an extended stay with the LM docked and the LM 
hatch is closed.

Crewman (CM side)Hvn
TUNL LT - on (up)

CDR,LMP Procure drogue from stowage 
Install drogue

Maneuver past support fittings in LM 
tunnel

£
3 Drogue is stowed in (TBD).tunl

>H
VO Drogue must be canted and rotated to clear the support 

fittings in the tunnel. Limited clearance between 
the LM hatch and the support fittings requires care 
in maneuvering the drogue. Handles should be used 
for support.

OON
OD

O cna go ^cl roI?
T)P >a wcrq P oAlign drogue lugs (3) with support 

fittings in LM tunnel
The drogue must be held along the outer diameter at 
opposite sides adjacent to the drogue lugs. At this 
point the drogue handles are facing the LM hatch.

(D
> O0

U H ii
o2

Prr
(D

Pull drogue lugs into the support 
fittings and rotate (CCW) until 
lugs hit stops in support fittings 

Push and rotate drogue latch lever 
(3) 90° (CW)

Install docking probe, para U.5.U.3 
Close combined hatch, para U.T-T*5 
TUNL LT - OFF

The ramps on the support fittings will guide the 
drogue lugs into the support fitting recesses. X —

ZThis locks the drogue latch mechanism. a
td
Oo

CMP 2-0p
0Q

4.5•h.T Docking Drogue Installation - Two(D Normally used after the CDR and LMP have performed an 
IVT to LM with the LM hatch open.Crewmen (LM & CM side)

TUNL LT - on (up)
Procure drogue from stowage! Drogue is stowed in (TBD).C\

Co

LM INTERFACE



to PANEL REMARKSP STA/T STEP PROCEDURECO
M •o
o CMP Install drogue

Insert drogue into tunnel and rotate 
until handles are accessible to LMP

p
Handles should be used to control movement past the 
support fittings in LM tunnel.

tunlrt-
<D

Align drogue lugs (3) and push into 
support fittings in LM tunnel 

Rotate drogue (CW) until lugs hit 
stops in support fitting recesses 

Push and rotate drogue latch lever 
(3) 90° (CCW)

TUNL LT - OFF

The ramps on the drogue support fittings will guide 
the lugs into the support fitting recesses.

vn LMP
z
%

>
H
VO oON
CD r

F
2 O (/)CMP

O
to 14.5.1+.8 Hard Docking Tunnel Operations (TBD)p

WCTQ 1£sa>
d H ^p Sort“
CD

X ^
zuwoo

p
CJQ

CD

■£-

!
ON
VO

I
O

LM INTERFACE

NORMAL/BACKUP
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mp PANEL REMARKSSTA/T STEP PROCEDUREcn
o 4.6 RENDEZVOUS0
P

4.6.1 TPI SEARCH (PIT) The purpose of this procedure is to:a>
H (required), para 4.10.1.2 Compute parameters associated with minimum energy, 

safe periapsis transfer maneuver and resultant 
intercept if GETI (TPI) provided by DSKY input.

CMC on
sp

>Hvo T)Provide Astronaut with option of defining to CMC 
initial transfer trajectory search sector for 
central angles either > or <180° from position of 
active vehicle (CSM) at GETI (TPI).

ON
CO O

O cn
O o ^CL CNJtJ*

Display parameters associated with transfer (TPI 
and intercept).

p >a w ;0Q OJ> ^
0 This procedure may be performed concurrently with P20 

or independently. If P20 is operating, sighting 
marks on LM may be initiated by keying V57E (R2l) or 
V54E (R23) at any flashing display in P17. For 
sighting mark procedures, refer to para 4.6.2, steps 
5-7 or 8-10, respectively.

p o 2 
g 5cn ^

PT
o

IX ~
Z
02 ,l40CMP 1 Key V37E 17E 

DSKY P17 td
Oo

2 FL V06 N37 
GETI (TPI)►d 00XXX. HRS 

000XX. MIN 
OXX.XX SEC

P
CTQa>

Accept Record GETI (TPI)
PRO

H Reject Key V25E
Load desired GETI (TPI)

RENDEZVOUS

NORMAL/BACKUP



p STA/T STEP PANELPROCEDURE REMARKSwM-
O 2,lh0CMP 3 FL V06 N72

A ang (TPI)d A ang (TPI) - Central angle between vehicles at 
GETI (TPI). + , CSM ahead; -, CSM behind.

XXX.XX DEGPc-r
(D

H A alt (TPI) - Magnitude of altitude difference. 
LM above; -, IM below.

A alt (TPI) XXXX.X NM + >
2
P

Search option - 00001, seach for central angle 
<l80°; 00002, search for central angle >l80° (from 
CSM at GETI (TPI) to intercept).

0000X.H Search option >VO
G\
CD Or

t-Accept Record data 
PRO
Key V32E
Return to step 2 to adjust 

GETI (TPI)

O cnO s2 RRejectp >p w0Q io(D
D

O °
Z 5cn ^ 
X

p Key V23E
Load desired search option

orrf
(D

If no solution exists.Poss FL V05 N09 
XXXXX (alarm code) 
Key V32E
Return to step 2

2
d

To adjust GETI (TPI) and/or search option. W
O

h FL V06 N58 O
Hp XXXX.X NM Hp - Altitude of perigee above launch pad radius 

after TPI maneuver.p
CTQ

CD
AV (TPI) AV (TPI) - Required impulsive AV to accomplish the 

TPI maneuver at GETI (TPI).
XXXX.X EPS

■t=~

AV (TPF)I AV (TPF) - Required impulsive AV to accomplish 
intercept maneuver (TPF) at calculated time of 
intercept. +, CSM ascending; -, CSM descending.

XXXX.X FPS—4ro

RENDEZVOUS



w PANELP REMARKSSTA/T STEP PROCEDUREcn
H ■o
G 2,lk0Accept Record data 

PRO
CMPP

Cfa>
Reject Key V32EH Return to step 2 to adjust 

GETI (TPl) and/or search£
P option

>H
'O 5 FL V06 N55

R1 Per code
ON
CD OPer code - 00001, perigee between TPI and TPF. 

00002, perigee after TPF.
0000X. r

g
O cn

O sCENTANG - Central angle of LM from GETI (TPI) to time 
of intercept.

XXX.XX DEGR3 CENTANG 2 RK
P >3 w IAccept Record data 

PRO
Key V32E
Return to step 2 to adjust 

GETI (TPl) and/or search 
option

0Q o
to

to

O i
H Cn
O G
3 o cn ^

Rejectp
to

6 FL V3T R00
G
Woo

p
CTQ
o>

i

to

RENDEZVOUS

NORMAL/BACKUP
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STA/T STEPP> PANEL REMARKSPROCEDURECO

H*
O

4.6.2 CSM RENDEZVOUS NAVIGATION (P20)□ The purpose of this procedure is to:P>
rT
(D Control CSM attitude and optics to acquire LM in 

SXT FOV and to point CSM transponder at LM or to 
control CSM attitude to acquire LM along CSM +X 
axis depending on option selected by crew.

H\n
£p<3

>H
VO To update either 114 or CSM state vector depending 

on crew selection.
G\
Co otr4CMC - on (required), para 4.10.1.2 

ISS - on and orientation known 
(required), para 4.10.1.2 & 4.11 

SCS - on (desired), para 4.10.2.2 
OPTICS - powered up (required), 

para 4.10.1.4 
CMC ATT - IMU 
LOGIC 2/3 PWR - on (up)

t-
O cnO o sZ-i DOtr Provides total attitude and rate monitoring.p >3

0Q i? s(D

O 1CDR 3 £
O O
& su

p T Required for control and display functions if SCS - 
on option is not selected.o

1 Select Total Attitude Display, 
para 4.9.2.5

2Select Attitude Control mode (desired), 
para 4.9.1

2 a
td
Oo2 ,140Key V37E 20E 

DSKY P20
CMP 3

Selection of P20 automatically selects preferred 
tracking attitude option and LM state vector update 
option. Crew may exercise control of these options 
through use of the following extended verbs.

p
OQ

<T> Poss PROG alarm
Key V05 N09 (to verify 

alarm)
00210 (ISS not on),x=-

i
■t=r

RENDEZVOUS



top PANELSTA/T STEP REMARKSPROCEDURECO
n

VT6E - Selects preferred tracking attitude. 
V77E - Selects +X axis tracking attitude. 
V80E - Selects LM state vector update.
V8lE - Selects CSM state vector update.

2,ll+0XXXXX (IMU orientation 
unknown)

O CMP or
prr
CD

FL V37
Key XXE (select program 

to turn on ISS and/or 
perform IMU orientation 
determination)

V-H

2
3

>H toVO OON
CO Provides for maneuver (auto or manual) to attitude 

specified by option selected.'
(Attitude Maneuver Routine, R60) toto

O cn1+ FL V50 N18 (auto maneuver request)
XXX.XX DEG

Q O £roto Required gimbal angles.K, P, Y top >P toOQ ? s1SC CONT - CMC 
CMC MODE - AUTO

AcceptCDRa>
a jj cn

o o
P 2,1*40 This may be performed second time as attitude trim.PROCMPrf
(D

V06 Nl8 
R, P, Y

Priority display. Display will remain a minimum of 
5 sec. At completion of maneuver, display will revert 
to FL V50 Nl8.

XXX.XX DEG

2Monitor auto maneuver on FDAI 
Key V62E
RHC - null FDAI error needles

UProvides reference for manual maneuver.Reject to
O
O
to

1SC CONT - SCSCDRto or
p

OQ
CMC MODE - other than AUTOa> or

2,1*40 To update display without performing maneuver.PROCMP
Recycle step *4

■t-
i

\_n

RENDEZVOUS

NORMAL/BACKUP
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a
STA/T STEPP REMARKSPANELPROCEDUREw

H*n
d 2,lU0CMP When attitude is satisfactory 

ENTR
p

Terminates Attitude Maneuver Routine, R60. (Routine 
R6l will continue to compute and maintain selected 
attitude (option) as long as SC control is CMC AUTO.)

CT-
O

H
\T\

s If optics sighting marks are desired, 
go to step 5

a.

H >VO
or b. If backup optics (COAS) sighting 

marks are desired, go to step 8

(Automatic Optics Positioning, R52)

o\
03 Or

d
O (/)o O s

1225 OPT MODE - CMC >3 W i(TQ ? s(D 2,lU0Poss PROG alarm
Key V05 N09 (to verify 

alarm)
00^407 (TA >50°)

d
O O

p
O

Key Vl6 N22 for desired gimbal angles. 
Key Vl6 N92 for desired optics angles.

RHC - manually maneuver 
to selected tracking 
attitude

a.
2
d
ttf
O1CDR SC CONT - CMC 

CMC MODE - AUTO 
Key V58E

or b. O

2,lU0CMPP
CTQ
O (Rendezvous Tracking Sighting Mark Routine, R2l) To perform SCT sighting marks on LM.

6 Key V57E45-
I

-4
ON

RENDEZVOUS



mp PANEL REMARKSSTA/T STEP PROCEDUREw
M ■o
o 7 FL V51 (please mark)

OPT MODE - MAN
OHC - center LM in SCT
MARK pb - push

p 122rf- CMPCD

vn
S
3 If more marks are desired.Accept Repeat mark procedure

>H
VO If sufficient marks have been made.PROCT\ orCD OOPT MODE - CMC 

Go to step 11
Reject MARK REJ pb - push

Repeat mark procedure

rdo cnO O £pr T)P
W>3 (Backup Rendezvous Tracking Sighting Mark Routine, R23)

2,1^0

To perform sighting marks on LM using backup optics 
(COAS).

OQ l
V OCD

CO
d Key V5^E8 H cop

O o
Ss

CD
FL V06 N929

SA - Shaft angle (nominal = 00000)
TA - Trunnion angle (nominal = 57^70)

XXX.XX DEG 
XX.XXX DEG

SA iX r*TA
2dAccept PRO 

Reject Key Y2hE W
OLoad desired data O

FL V53 (request alt LOS mark) 
RHC - Align LM in COAS 
ENTR

10P
0Q

CD Alternate LOS mark.

If more marks are desired.Accept Repeat mark procedure
-p-s

PRO If sufficient marks have been made. 
Rejects previous mark.

or
Reject V86E

Repeat mark procedure

RENDEZVOUS

NORMAL/BACKUP
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M-n
o

(Rendezvous Tracking Data Processing Routine, R22)p
rf
(D

2,lU0CMP 11 Poss FL V06 Nl+9 Excessive update parameters.vn
XXXX.X NM 
XXXX.X FPS 
0000X.

AR
AVcp

00001 = Optics (CMC does not differentiate between 
SXT and COAS marks)

Source codeH >VO
ON
CO o00002 = VHF ranging (not applicable to CSM 10U) rr

O cnIncorporates update data.
Does not incorporate update data.

Accept PRO 
Reject Key V32E

O otr £1 ro 
* >3 H iCTQ To terminate P20 and all other programs 

running
Key V37E 00E 

DSKY POO

12 fd o 
> oj

(T>

D iJj W
o G
3 o cn ^

p

To terminate P20 only 
Key V56E 
FL V37

or

2R00
O
td
Oo

7J
pcrq
rt>

■£-
I

03

RENDEZVOUS
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M-
O

G
U.6.3 TRANSFER PHASE INITIATION (P3^) The purpose of this procedure is to:rTrt>

• Calculate required AV and other initial conditions 
required by CMC for CSM execution of TPI maneuver, 
given:

a. Time of ignition, GETI (TPI), or elevation 
angle (E) of CSM/LM LOS at GETI (TPI).

b. Central angle of transfer (CENTANG) of 
passive vehicle (LM) from GETI (TPI) to time 
of intercept.

H

P?

>H
VO tJCTV oCO

tr4
O cn

O S2 S• Calculate GETI (TPI) given E or E given GETI (TPI) hd >3
CTQ i

0
> ^

o 2^ ° cn 4^
1X —

a> This procedure may be performed concurrently with 
P20 or independently. If P20 is operating, sighting 
marks on LM may be initiated by keying V57E (R2l) or 
V5^E (R23) at any flashing display in P3^. For 
sighting mark procedures, refer to para h.6.2, steps 
5-7 and 8-10 respectively.

O
rp
CD

CMC - on (required), para U.10.1.2 
ISS - on and orientation known (desired), 

para 10.1.2 & h .11
Required for meaningful display of MGA during final 
display of Ni+5 (step 8).

G
W
Oo2,lU0CMP 1 Key V37E 3^E 

DSKY P3^
0Q

2 FL V06 N37 
GETI (TPI)

CD

00XXX. HRS 
000XX. MIN 
OXX.XX SEC■£-

I
VO

RENDEZVOUS

NORMAL/BACKUP
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P STA/T STEP PANELPROCEDURE REMARKSw
H-O
d 2 ,l40 Load desired GETI (TPl) if CMC computation of E is 

desired. If it is desired that E be specified and 
CMC compute GETI (TPl), load an initial value for 
GETI (TPl). This value should be within 30 minutes 
of actual.

CMP Key V25E
Load desired GETI (TPl) 
Record GETI (TPl)

P
a>
H

PRO
P
H 3 FL V06 N55 

R2 E
>VO

ON E - Elevation angleXXX.XX DEGCO Or*CENTANG - Central angle of passive vehicle (LM) from 
GETI (TPl) to time of intercept.

XXX.XX DEGR3 CENTANG t-
O cn

O 2 SRecord CENTANG and EAcceptXfP PRO >a
Go to step 8 
Key V22E
Load desired E in R2

OQ i£sa>
Rejecta 2«

o o
w °

GETI (TPl).CMC computesp
r-fa»

CMC computesLoad +00000 in R2 
Key V23E
Load desired CENTANG in R3

E.or

2dU If E specified (CMC computes GETI) W
O

Poss FL V05 N09
006ll (no GETI for given E) 
PRO
Go to step 2 (adjust input 

parameters)

O

p
OQ
(D

FL V06 N3T 
GETI (TPl)-p- 00XXX. HRS 

000XX. MIN 
0XX.XX SEC

1
CDo

RENDEZVOUS
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p STA/T STEP PANEL REMARKSPROCEDUREw
H*
O

G 2 ,lU0Record GETI (TPI)CMPPrt PRO(D
Go to step 5Hvn

S If +00000 specified for E (CMC computes E) 
FL V06 N55 

R2 E
R3 CENTANG

or3 To obtain central angle of active vehicle (CSM), 
key V06 N52.H XXX.XX DEG 

XXX.XX DEG
>VO

ON t)Co
O
GRecord E and CENTANG G
O cnPRO

O
K-l (\J5 FL V06 N58p >3 WXXXX.X NM Hp - Altitude of perigee above launch pad radius.HpGTQ i
& O
[> U>

O [j cn
o O

as
AV (TPI) AV (TPI) - Required impulsive AV to accomplish TPI 

maneuver at GETI (TPI).
XXXX.X FPSP

rt1
CD

AV (TPF) AV (TPF) - Required impulsive AV to accomplish 
intercept maneuver (TPF) at calculated time of 
intercept.

XXXX.X FPS

Record data 
PRO
If not final pass, go to step 7

2awoo
6 FL V06 N8l (final pass only) 

AVX, Y, Z (lcl vert)

Accept Record AV (lcl vert)

AV (lcl vert) - Components of required impulsive AV 
in active vehicle (CSM) local vertical coordinates.

XXXX.X FPSP
0Q
CD

PRO
To modify AV (lcl vert) to correct for out of 
planeness key V90E (R36). Use data obtained from R36 
to determine desired AV (lcl vert).

Reject Key V25E
-p- Load desired AV (lcl vert)i
CD

RENDEZVOUS

NORMAL/BACKUP
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2 ,lllOT FL V06 N59
AV 1, 2, 3 (LOS) 
Record AV (LOS)

0 CMP
AV (LOS) - Components of required impulsive AV in an 
orthogonal coordinate system oriented along CSM to LM 
LOS.
5.k.h.2 of R577, Vol I.)

p XXXX.X FPSC-f
CD

(For complete definition, refer to sectionH PRO
2
3 8 FL VI6 NU5 

Mark ctrs Mark ctrs - Number of marks processed by Rendezvous 
Data Processing Routine, R22.

Two most significant digits - VHF ranging marks 
(not meaningful on SC 10U).
Two least significant digits - Optics marks 
(Either SXT or backup optics (COAS) marks).

H XXBXX MARKS >VO
0\
CO oa. V

O cnb.
O 5tr
p >p MTF GETI (TPI) - Time from ignition. Max reading is 

59B59* -, before; +, after.
TF GETI (TPI) XXBXX MIN-SEC00 ^ O

> w !, »
<d
0

o £
cn ^

p
MGA - Middle gimbal angle (yaw).

-00001 for other than final pass.
-00002 for final pass.
+XXX.XX DEG for final pass and IMU aligned.

rf -ooooxMGACD

X ~
zTo continue mark process

Key V32E
Return to step h

a. G
W
Oo

To terminate mark process and do final 
pass through program

or b.
poo PRO

Return to step ^
CD

After final pass through program 
PRO

or c.
■t=-
i
03ro

9 FL V37 R00

RENDEZVOUS
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o
4.6.4 TRANSFER PHASE MIDCOURSE (P35)0 The purpose of this procedure is to calculate 

required AV and other initial conditions required by 
the CMC for CSM execution of next midcourse correc­
tion of the transer phase.

p
rt-
(D

Hvn
S This procedure may be performed concurrently with P20 

or independently. If P20 is operating, sighting 
marks on LM may be initiated by keying V57E (R2l) or 
V54E (R23) at any flashing display in P35• 
ing mark procedures refer to para 4.6.2, steps 5-7 
and 8-10 respectively.

p

>f—1
o\ For sight- OCD

O Mon (required), para 4.10.1.2 
Program P34 - (completed), para 4.6.3
CMCO o 5fr Time of intercept (computed and stored by P34) is 

required for computations in P35*
p

W >a
CTQ iS s(D

on and orientation known (desired), 
para 4.10.1.2 & 4.11

O Required for meaningful display of MGA during final 
display of N45 (step 4).

ISS
a W
O O 

^ 2
P
CP
(D

2 ,140CMP 1 Key V37E 35E 
DSKY P35 
Go to step 4 > £3

3a
FL V06 N8l (final pass only) 

AV X, Y, Z (lcl vert)
2 WoAV (lcl vert) - Components of required AV in active 

vehicle (CSM) local vertical coordinates.
XXXX.X FPS O

Record AV (lcl vert)Accepttl
p PROCTQ

To modify AV (lcl vert) to correct for out of plane­
ness key V90E (R36). Use data obtained from R36 to 
determine desired AV (lcl vert).

o Reject Key V25E
Load desired AV (lcl vert)

iCD
CO

RENDEZVOUS
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M-o
CMP 3 FL V06 N59

AV 1, 2, 3 (LOS)
2 ,lLOd AV (LOS) - Components of required impulsive AV in an 

orthogonal coordinate system oriented along the CSM 
to LM LOS.
section of R577, Vol I.)

XXXX.X FPSPcr
(D

(For complete definition refer to GSOPH

S Record AV (LOS)3 To obtain central angle of active vehicle (CSM) key 
V06 N52.

PRO
H >vo
ON k FL Vl6 Ni+5 

Mark ctrs
'CD OMark ctrs - Number of marks processed by Rendezvous 

Data Processing Routine, R22.
Two most significant digits - VHF ranging marks 
(not meaningful on SC 104).
Two least significant digits - Optics marks 
(either SXT or backup optics (COAS) marks).

TF GETI (TPM) - Time from ignition.
59B59. -, before; +, after.
MGA - Middle gimbal angle (yaw).

-00001 for other than final pass.
-00002 for final pass.
+XXX.XX DEG for final pass and IMU aligned.

XXBXX MARKS r
owa.O o £fir

p b. >3 W(TQ I
(D

o TF GETI (TPM) XXBXX MIN-SEC Max reading is tj Inp
OOto

-ooooxMGA

%aTo continue mark process 
Key V32E 
Return to step 3

To terminate mark procedure and do 
final pass through program 

PRO
Return to step 2

After final pass through program 
PRO

a. Woo
or b.

p
CTQ
0)

or c.-t-
ioo

5 FL V37 R00

RENDEZVOUS
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n

U.6.5 STABLE ORBIT RENDEZVOUS (P38)d The purpose of this procedure is to:
prr
CI> Calulate and display required AV and other initial 

conditions required by CMC for CSM execution of 
first phase of stable orbit rendezvous (SOR) 
maneuver, given:

GETI (SOR)
CENTANG - Angle of transfer of passive vehicle 
The offset of the stable orbit point specified 
as a distance (AR, step 5) along passive 
vehicle (LM) orbit.

f—*vn

P
a.

>H b.VO
G\ Oc.CO

r
O cn

%O 2 S3Calculate and display required AV and other 
initial conditions required by the CMC for CSM 
execution of second phase of SOR maneuver, given: 

A respecification of GETI (SOR) based on TPF 
and any midcourse corrections performed in 
program P39*
An optional respecification of CENTANG.

s >PP iOQ O
> CO

H cn
o2

0)

d a.
prta>

b.

Store SOR phase 1 and 2 target parameters for use 
by desired thrusting program. 2

d
td
OThis procedure may be performed concurrently with P20 OIf P20 is operating, sightingor independently, 

marks on the LM may be initiated by keying V57E (R2l) 
or V5^E (R23) at any flashing display in P38.p For
sighting mark procedures, refer to para U.6.2, steps 
5-7 and 8-10 respectively.

CTQ
O

on (required), para U.10.1.2 
on and orientation known (desired), 

para U.10.1.2 & ^.11

CMC
Required for meaningful display of MGA during final 
display of Nl+5 (step 9).

ISStr
i

CO
VJ1

RENDEZVOUS

NORMAL/BACKUP
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d
p P39 completed (required for phase 2 of 

P38), para 4.6.6
The option of selecting phase 1 or 2 computation is 
provided in step 4.

rt-
cd
H
VJl

2,lh0CMP 1 Key V37E 38E 
DSKY P38%

H
>VO

ON
CO 2 FL V06 N33 

GETI (SOR) OOOXXX. HRS 
000XX. MIN 
OXX.XX SEC

r
O cnO o S&1

p3 >MAccept Record GETI (SOR)CTQ lSsCD PROd Reject Key V25E 3 Wp
Load desired GETI (SOR)rT o oCD

3 FL V06 N55 
R3 CENTANG CENTANG - Central angle of passive vehicle (LM) from 

GETI (SOR) to time of intercept.
XXX.XX DEG

2
dAccept Record CENTANG
WPRO OReject Key V23E O

Load desired CENTANGtl
p

OQ
4 FL V04 N06

00005 (specify phase option) 
0000X (l - phase 1; 2 - phase 2)

CD

*r
I

CO
ON

RENDEZVOUS
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M ■o
G 2,lU0Accept PROCMP

If option 2 specified, go toCt-a>
step 9 

Re j ect Key V22E
H
3 Load desired option
$

5 FL V06 N5T 
AR (SOR)

H
>\o

AR (SOR) - The offset of the stable orbit point, 
specified as distance along passive vehicle (LM) orbit. 
+, SOR point behind LM; -, SOR point ahead of LM.

o\ XXXX.X NMCO Orf
Accept Record AR (SOR)

O PRO oS& Reject Key V21E >a wLoad desired AR (SOR)0Q

a 6 FL V06 N34
GET (FINAL) S In 

O o
gg
X — 
> .£2

p)
GET (FINAL) - Ground elapse time of arrival at stable 
orbit.

H* OOXXX. HRS 
000XX. MIN 
OXX.XX SEC

(D

Record GET (FINAL) 2
GPRO
WGo to step 9 O
O

7 FL V06 N58 
Hp (SOR)id Hp (SOR) - Altitude of perigee above launch pad radius.

AV (SOR) - Required impulsive AV to accomplish SOR 
maneuver at GETI (SOR).

XXXX.X NMP>
OQ
n> AV (SOR) XXXX.X FPS

■t- AV (SOR-FINAL) AV (SOR-FINAL) - Required impulsive AV to accomplish 
SOR maneuver at time of intercept.

XXXX.X FPS
00
-4

RENDEZVOUS

NORMAL/BACKUP
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H-o
O To obtain CSM central angle of transfer key V06 N52. 

If CSM central angle is between 170-190 degrees, 
reaccess input targeting parameters based on AV and 
GETI.

2,lU0Record Data 
PRO

CMPP>
rt
(D
HV/l
£
3 8 FL V06 N8l

AV X, Y, Z (lcl vert) XXXX.X FPS 

Accept Record AV (lcl vert)

AV (lcl vert) - Components of required impulsive AV 
in CSM local vertical coordinates.

H >\o
ON
03 Otr«PRO tr*

To modify AV (lcl vert) to correct for out of plane­
ness, key V90E (R36). Use data obtained from routine 
R36 to determine desired AV (lcl vert)

O coReject Key V25E
Load desired AV (lcl vert)O

^ rv>W
>W iOQ P 6

J> OJ

O o
ai

<T> 9 FL Vl6 Ni+5 
Mark ctrs0 Mark ctrs - Number of marks processed by Rendezvous 

Data Processing Routine, R22.
Two most significant digits - VHF marks (not 
meaningful on SC 10U).
Two least significant digits - Optics marks 
(these marks may be either SXT or backup optics 
marks).

XXBXX MARKSP
P a.

i
b. t>^zo

WoTF GETI (SOR) TF GETI (SOR) - Time from ignition. 
-, before; +, after.

XXBXX MIN-SEC Max reading 59B59* O
W

p MGA - Middle gimbal angle (yaw).
-00001 for other than final pass through P38. 
-00002 for final pass and IMU not aligned. 
+XXX.XX DEG for final pass and IMU aligned.

MGA -0000X.(JQ
<t>

or +XXX.XX DEG
-tr-
I

CO
Co

RENDEZVOUS
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M-o
d To continue mark process 

Key V32E 
Return to step 7

a.p 2,lU0CMPa>
Hvn

To terminate mark process and do 
final pass through program 

PRO
Return to step 7

or h.X
%
H >VOo^
CO OrAfter final pass through program 

PRO
or c.

O Cn
O
tr 10 FL V37 R00P >P MOQ igsn>
0 iH cnp

O oas.0)

K ^3 
>£
2
d
Woo
K

p
OQ
O

I
03

VO

RENDEZVOUS

NORMAL/BACKUP



to
p STA/T STEP PROCEDURE PANEL REMARKScn
O

d 4.6.6 STABLE ORBIT MIDCOURSE (P39) The purpose of this procedure is to:p
cD

Calculate required AV and other initial conditions 
required by CMC for CSM execution of next possible 
midcourse correction of stable orbit transfer 
phase.

H
■Jl

s
p?

>H Compute and display suitable information to enable 
crew to enter final rendezvous phase at correct 
time to complete required thrusting maneuver.

This procedure may be performed concurrently with P20 
or independently. If P20 is operating, sighting marks 
on LM may be initiated by keying V57E (R2l) or V54E 
(R23) at any flashing display in P39. For sighting 
mark procedures, refer to para 4.6.2, steps 5-7 and 
8-10 respectively.
To obtain CMC central angle of transfer, key V06 N52.

o
ON

O03

r
O cn

O 52 Sp 73 >3 WOQ ? SfD

e
sS

53

Prr
(D

CMC - on (required), para 4.10.1.2 
ISS - on and orientation known (desired), 

para 4.10.1.2 & 4.11
Required for meaningful display of MGA during final 
display of N45. 2

d
Time of intercept (computed and stored by P38) is 
required for computations in P39*

Program P38 - phase 1 completed, 
para 4.6.5

td
O
O

2,140CMP 1 Key V37E 39E 
DSKY P39 
Go to step 3

73
p

OQ
O

2 FL V06 N8l
AV X, Y, Z (lcl vert)

Accept Record AV (lcl vert)

AV (lcl vert) - Components of required impulsive in 
CSM local vertical coordinates.

XXXX.X FPS
i

VOo

PRO

RENDEZVOUS



w REMARKSPANELP STA/T STEP PROCEDURECO
H-* •o
u To modify AV (lcl vert) to correct for out of plane­

ness key V90E (R36). Use data obtained from routine 
R36 to determine desired AV (lcl vert).

2,l40Reject Key V25ECMPP
Load desired AV (lcl vert)c-t-

(D

H
vi 3 FL Vl6 Kl+5 

Mark ctrsK Mark ctrs - Number of marks processed by R22.
Two most significant digits - VHF marks (not 
meaningful on SC 104)
Two least significant digits - Optics marks 
(these marks may be either SXT or backup optics 
marks).

XXBXX MARKS3 a.
H >VO
ON Xb.CO

O
y
y
O cn

gTF GETI (MID) - Computed from T now plus some stored 
value, A. This value may be changed by prelaunch 
erasable load or P27 CMC update. Max reading 59B59* 

before; +, after.

O TF GETI (MID) XXBXX MIN-SEC 9 5tr 2 >p
M3 iOQ W O
> toCD

0 H cn
o 2

iX

p MGA - Middle gimbal angle
-00001, for other than final pass through P39. 
-00002, for final pass and IMU not aligned. 
+XXX.XX DEG for final pass and IMU aligned.

-0000XMGAa>

or +XXX.XX DEG

0To continue mark process 
Key V32E 
Return to step 2

a. W
O
O

To terminate mark process and do 
final pass through program 

PRO
Return to step 2

or b.p
OQ
.a

*=~
After final pass through program 

PRO
i or c.VO
H

4 FL V37 R00

RENDEZVOUS

NORMAL/BACKUP



w
p> STA/T STEP PROCEDURE PANEL REMARKSTO
H-
O
d ^•6.7 LM TPI TARGETING (P7*0 The purpose of this procedure is to:p>rr
(T> Calculate required AV and other initial conditions 

required by the LGC for LM execution of TPI 
maneuver, given:

a. Time of ignition, GETI (TPI), or the eleva­
tion angle (E) of LM/CSM, LOS at GETI (TPI).

b. Central angle of transfer (CENTANG) of 
passive vehicle (CSM) form GETI (TPI) to 
time of intercept.

H\n
5
P>

>h-»
VOc\

OCo
rd
°cn• Calculate GETI (TPI) given E or E given GETI (TPI).O O 3&

p>
M >3 This procedure may be performed concurrently with P20 

or independently. If P20 is operating, sighting marks 
on the LM may be initiated by keying V57E (R2l) or 
V5*+E (R23) at any flashing display in P7^. For sight­
ing mark procedures, refer to para U.6.2, steps 5-7 
and 8-10 respectively.

oq

5 s(D

d a in 
O O
tfi o 

> £3

p>
c-f
(D

(required), para U.10.1.2CMC on

22,lU0CMP 1 Key V37E 7*+E 
DSKY P71*

d
td
O
O2 FL V06 N37 

GETI (TPI)
W

00XXX. HRS 
000XX. MIN 
OXX.XX SEC

p>
OQa>

Load desired GETI (TPI) if CMC computation of E is 
desired. If it is desired that E be specified and 
CMC compute GETI (TPI), load an initial value for GETI 
(TPI). This value should be within 30 minutes of 
actual.

Key V25E
Load desired GETI (TPI) 
Record GETI (TPI)x=-

1
PROVOro

RENDEZVOUS



w REMARKSP PANELSTA/T STEP PROCEDURECO
»-»■o
d 2,l40CMP 3 FL V06 N55 

R2 E
P E - Elevation angle.XXX.XX DEG(D

H CENTANG - central angle of passive vehicle (CMC) from 
GETI (TPl) to time of intercept.

XXX.XX DEGR3 CENTANG
K
4 Record CENTANG and EAccept
H PRO >VO

Go to step 8 
Key V22E
Load desired E in R2

ON
CD oReject rCMC computes GETI (TPl). r

O cn
O CMC computes E.Load +00000 in R2 

Key V23E
Load desired CENTANG in R3

or O ^CL tV&
'Vp >3 wCTQ io [> coa 4 If E specified (CMC computes GETI) H cnp

rf •—I ^o £
3 OCfi ^Poss FL V05 N09

006ll (no GETI for given E) 
PRO
Go to step 2 (adjust input 

parameters)

X
>2
d
WoFL V06 N3T 

GETI (TPl) O00XXX. HRS 
000XX. MIN 
0XX.XX SECp

OQ
0) Record GETI (TPl)

PRO
Go to step 5

1
VO
CO

RENDEZVOUS

NORMAL/BACKUP



tdp STA/T STEP PANELPROCEDURE REMARKS
H-
O

0 If +00000 specified for E (CMC computes E)orPrr
O

FL V06 N55 
R2 E
R3 CENTANG

2,lU0CMP To obtain central angle of active vehicle (LM), 
key V06 N52.

H
\J1 XXX.XX DEG 

XXX.XX DEGS
3
H Record E and CENTANG >voo\ tlPROCO

Or5 FL V06 N58 tr*
O cnXXXX.X NMHp Hp - Altitude of perigee above launch pad radius.

AV (TPI) - Required impulsive AV to accomplish TPI 
maneuver at GETI (TPI).

AV (TPF) - Required impulsive AV to accomplish 
intercept maneuver (TPF) at calculated time of 
intercept.

so o
>AV (TPI)P XXXX.X FPSP w .QTQ

PS0>

d AV (TPF) XXXX.X FPS H cn
oG

>

p
0

Record data 
PRO
IF not final pass, go to step 7

2
6 FL V06 N8l (final pass only)

AV X, Y, Z (lcl vert) XXXX.X FPS
d
WAV (lcl vert) - Components of required impulsive AV 

in active vehicle (LM) local vertical coordinates.
O
O

Record AV (lcl vert)AcceptPcrq PRO
(D

To modify AV (lcl vert) to correct for out of 
planeness key V90E (R36). In using data obtained from 
R3& to determine desired AV (lcl vert) it must be 
noted that R36 calculations assumes an active CSM.

Reject Key V25E
Load desired AV (lcl vert)

VO
tr

RENDEZVOUS



w
p PANEL REMARKSSTA/T STEP PROCEDUREco
M-
O

0 2,lU0CMP 7 FL V06 N59
AV 1, 2, 3 (LOS)P AV (LOS) - Components of required impulsive AV in an 

orthogonal coordinate system oriented along the LM 
to CSM LOS. (For complete definition refer to GSOP, 
section 5.^.^.2 of R577, Vol I.)

XXXX.X FPSCT
CD

H

3 Record AV (LOS)
H PRO >VO
ON TJoo

O8 FL Vl6 N45 
Mark ctrs rXXBXX MARKS Mark ctrs - Number of marks processed by Rendezvous 

Data Processing Routine, R22.
Two most significant digits - VHF ranging marks 
(not meaningful on SC 10U).
Two least significant digits - Optics marks 
(either SXT or backup optics (COAS) marks).

tr*
O (*)

O 3a. 2$tr
P >3 Mb. iCTQ ?sCD

o Jj CO
o 2 z S

p
TF GETI (TPI) TF GETI (TPI) - Time from ignition. 

59B59. before; +, after.
XXBXX MIN-SEC Max reading isCD

>5MGA - Middle gimbal angle (yaw). 
-00001 for other than final pass. 
-00002 for final pass.

-0000XMGA
ZuwTo continue mark process 

Key V32E 
Return to step U

a. O
O

p To terminate mark process and do 
final pass through program

or b.OQ
CD

PRO
Return to step h

vo

RENDEZVOUS

NORMAL/BACKUP



td
p STA/T STEP PANELPROCEDURE REMARKSCO
H*O
d 2 5lU0CMP After final pass through programor c.p
r-t
CD

PRO
Transmit all maneuver parameters 

to LM
H

3:
3

R009 FL V3TH >\o
ON
03 or

t-o 01O 2 ^IT
P

>wOQ lgScd

d i
cn

on
^ ° cn ^

p
CD

>&
2
dwoo
w

p
OQ

CD

-fr-
I

VO
ON

RENDEZVOUS



to
p PANELSTA/T STEP REMARKSPROCEDUREto
M-o 4.6.8 LM TRANSFER PHASE MIDCOURSE TARGETING (P75) The purpose of this procedure is to calculate required 

AV and other initial conditions required by LGC for 
LM execution of next midcourse correction of transfer 
phase.
This procedure may be performed concurrently with P20 
or independently. If P20 is operating, sighting 
marks on LM may be initiated by keying V57E (R2l) or 
V5^E (R23) at any flashing display in P75. 
sighting mark procedures refer to para U.6.2, steps 
5-7 and 8-10 respectively.

0
p
Cf-a>

z
p<
H

>vO ForON tlCO Ortr*on (required), para 1*.10.1.2 
Program P7^ - completed, para U.6.7
CMC O cnTime of intercept (computed and stored by P7*0 is 

required for computations in P75.
O g25tr
p >2 ,lUo3 Key V37E 75E 

DSKY P75 
Go to step k

FL V06 N8l (final pass only) 
AVX, Y, Z (lcl vert)

Accept Record AV (lcl vert)

CMP 1 MOQ B O
H In 
O 0
a 2
x ^

a
D
p

2CD
AV (lcl vert) - Components of required AV in active 
vehicle (LM) local vertical coordinates.

XXXX.X FPS

PRO 2
To modify AV (lcl vert) to correct for out of 
planeness key V90E (R36). In using data obtained from 
R36 to determine desired AV (lcl vert) it must be 
noted that R36 calculations assume an active CSM.

UReject Key V25E toLoad desired AV (lcl vert) O
O

p
FL V06 N59

AV 1, 2, 3 (LOS)
30Q

0> AV (LOS) - Components of required impulsive AV in an 
orthogonal coordinate system oriented along CSM to 
LM LOS.
section 5.h .U .k of R577, Vol I.)

To obtain central angle of active vehicle (LM),
Key V06 N52.

XXXX.X FPS

(For complete definition refer to GSOP
pr
I

NO Record AV (LOS)
PRO

RENDEZVOUS

NORMAL/BACKUP



w
STA/T STEPp PANELPROCEDURE REMARKSw

H-
O CMP h FL Vl6 NU5 

Mark ctrs
2 ,lU0d XXBXX MARKS Mark ctrs - Number of marks processed by Rendezvous 

Data Processing Routine, R22.
a. Two most significant digits - VHF ranging marks 

(not meaningful on SC lOU).
b. Two least significant digits - Optics marks 

(either SXT or backup optics (COAS) marks).

P
C-t-a>
H
VJ1

3
H >VO
ON TF GETI (TPM) TF GETI (TPM) - Time from ignition. 

59B59. before; +, after.
XXBXX MIN-SEC Max reading isoo Orr

O cnMGA - Middle gimbal angle (yaw). 
-00001 for other than final pass. 
-00002 for final pass.

-0000XMGAO 52 5tr
p >3 HTo continue mark process 

Key V32E 
Return to step 3

QTQ ia. fd o 
>

a>
d 3 23p o 2 

g o
£ ^

a>
To terminate mark procedure and do 

final pass through program 
PRO
Return to step 2

or b.

2
d
WAfter final pass through program 

PRO
Transmit all maneuver parameters 

to LM

or c. O
O
K

p
CTQ
0

5 FL V3T R00

■f
ivo

oo

RENDEZVOUS



td
p STA/T STEP PANELPROCEDURE REMARKSCD
M-o
d h.6.9 LM TPI SEARCH (PTT)

CMC - on (required), para U.10.1.2

The purpose of this procedure is to:
P
rt-
(D Compute parameters associated with a minimum 

energy, safe periapsis transfer maneuver, and the 
resultant intercept, provided a GETI (TPl) by 
DSKY input.

Hvn
S

>H Provide Astronaut with option of defining to CMC 
initial transfer trajectory search sector for 
central angle either > or <180° from position of 
active vehicle (LM) to GETI (TPl).

VO
ON oCD

r
O cnO

& Display parameters associated with transfer (TPI 
and intercept).

p
>3 MOQ I? s(D

d This procedure may be performed concurrently with P20 
or independently. If P20 is operating, sighting marks 
on LM may be initiated by keying V57E (R2l) or 
V5^E (R23) at any flashing display in P77. For 
sighting mark procedures, refer to para U.6.2, steps 
5-7 and 8-10 respectively.

H cop
O Pa>
§ 2
> £

2,lU0CMP 1 Key V37E 77E 
DSKY P77

a
td
O
O2 FL V06 N37 

GETI (TPI) 00XXX. HRS 
000XX. MIN 
OXX.XX SEC

Paqa>

Record GETI (TPl)Accept
PRO*r

Key V25E
Load desired GETI (TPl)

RejectVO
VO

RENDEZVOUS

NORMAL/BACKUP



p STA/T STEP PANELPROCEDURE REMARKScn
(-* ■o 2 ,lU0CMP 3 FL V06 NT2

A ang (TPI)0 A ang (TPI) - Central angle between vehicles at 
GETI (TPI). + , LM ahead; -5 LM behind.

A alt (TPI) - Magnitude of the altitude difference. 
+, CSM above; CSM below.

XXX.XX DEGP
rt-
CD

H
A alt (TPI) XXXX.X NM

3
H Search option - 00001 search for central angle 

<180°; 00002 search for central angle >l80° (from 
LM at GETI (TPI) to intercept).

0000X.Search option >VO
ONoo orAccept Record data 

PRO
Key V32E
Return to step 2 (to adjust 

GETI (TPI))

r
O cn

O Reject 2 5tr
p hd >3 WCTQ l

W O 
r> oo

i

CD

d Key V23E
Load desired search option O O

orp
CD

If no solution exists.Poss FL V05 N09
XXXXX (alarm code) 
Key V32E
Return to step 2

Z
To adjust GETI (TPI) and/or search option. d

td
Ok FL V06 N58 O

Hp - Altitude of perigee above launch pad radius 
after TPI maneuver.

Hp XXXX.X NM
p

OQ
CD AV (TPI) AV (TPI) - Required impulsive AV to accomplish TPI 

maneuver at GETI (TPI).
XXXX.X FPS

-t-
i AV (TPF) AV (TPF) - Required impulsive AV to accomplish 

intercept maneuver (TPF) at calculated time of 
intercept. +, LM ascending; LM descending.

XXXX.X FPSHOo

RENDEZVOUS



to
p PANELSTA/T STEP REMARKSPROCEDUREw
O

0 2,lU0CMP Accept Record data 
PRO

P
CD

Reject Key V32EH Return to step 2 (to adjust 
GETI (TPI) and/or search 
option)

VJ1

s
3
H >VO

5 FL V06 N55
R1 Per code

ON
co Ooooox Per code - 00001, perigee between TPI and TPF. 

00002, perigee after TPF. rr
o R3 CENTANG XXX.XX DEG O SCENTANG - Central angle of CSM from GETI (TPI) to 

time of intercept.
tr a?P3 Accept Record data 

PRO
Key V32E
Return to step 2 (adjust 

GETI (TPI) and/or search 
option)

OQ
<D

o Rejectp
'rf o o 

2 ^ 
m o4a.

CD

6 FL V3T R00 2
Owoo

tJ
p

0Q
-CD

■p-
I
Ho
H

RENDEZVOUS

NORMAL/BACKUP



td
p STA/T STEP PROCEDURE PANEL REMARKSCO
M-o

U.6.10 LM STABLE ORBIT RENDEZVOUS TARGETING 
(P78)

The purpose of this procedure is to:d
p

Calculate and display required AV and other initial 
conditions required by LGC for LM execution of 
first phase of stable orbit rendezvous (SOR) 
maneuver, given:

a. GETI (SOR)
b. CENTANG - Angle of Transfer of passive 

vehicle
c. The offset of the stable orbit point 

specified as a distance (AR, step 5) along 
passive vehicle (CSM) orbit.

<i>

H
\n
2
P<C

>H
VO dON oCD

d
d
O 05o Ko ^bd [\>d >p Calculate and display required AV and other initial 

conditions required by the LGC for execution of
3

i0Q £ s(D second phase of the SOR maneuver, given:d H coA respecification of GETI (SOR) based on TPFa.P
n OO "% scn ^ 
X ^d tsj

and any midcourse corrections performed in 
program 79
An optional respecification of CENTANG.

a>

b.

Store SOR phases 1 and 2 target parameters for use 
by desired thrusting program.

2©
d
Wo

This procedure may be performed concurrently with 
P20 or independently. If P20 is operating, sighting 
marks on LM may be initiated by keying V57E (R2l) or 
V54E (R23) at any flashing display in P78. For 
sighting mark procedures refer to para 4.6.2, steps 
5-7 and 8-10 respectively.

O
W

d
p

OQa>

CMC - on (required), para 4.10.1.2 
P79 completed (required for phase 2 of 

P78), para 4.6.11
i The option of selecting phase 1 or 2 computation is 

provided in step 4.
Horo

RENDEZVOUS



wp STA/T STEP PANELPROCEDURE REMARKSCO
M •o

2,l40CMP 1 Key V3TE T8E 
DSKY P78

d
pc+-
<T>

2 FL VO6 N33 
GETI (SOR)

Hvn OOXXX. HRS 
000XX. MIN 
OXX.XX SEC

SS
4
H

>VOov t)Accept Record GETI (SOR)oo OPRO r
Reject Key V25E

O cnLoad desired GETI (SOR)O 2 £p nd3 FL V06 N55 
R3 CENTANG

>3 WOQ »CENTANG - Central angle of passive vehicle (CSM) 
from GETI (SOR) to time of intercept.

XXX.XX DEG
d d w 

O o
p Accept Record CENTANG
(D PRO

Reject Key V23E
Load desired CENTANG

h FL VOi+ N06
00005 (specify phase option) 
0000X (l - phase 1; 2 - phase 2)

zd
td
OowAccept PRO

If option 2 specified, go to 
step 9 

Key V22E
Load desired option

►d
p

CTQ
0>

Reject

•*r-

H
O
U)

RENDEZVOUS

NORMAL/BACKUP



mp STA/T STEP PANEL REMARKSPROCEDURECO
M*o
O 2,l4oFL V06 N5T 

AR (SOR)
CMP 5p

AR (SOR) - The offset of the stable orbit point, 
specified as distance along passive vehicle (CSM) 
orbit. +, SOR point behind CSM; -, SOR point ahead 
of CSM.

rf- XXXX.X NMo>
H
Ul Accept Record AR (SOR)
3S PRO3 Reject Key V21EH Load desired AR (SOR) >VO
ON
CO o6 FL V06 N34 

GET (FINAL) GET (FINAL) - Ground elapse time of arrival at stable 
orbit.

OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC

Ocn
O o £RT

Record GET (FINAL)p
>p wPROOQ »gsa> Go to step 9

O
p
IT FL V06 N58 

Hp (SOR)
O O 
^2

TCD
Hp (SOR) - Altitude of perigee above launch pad radius

AV (SOR) - Required impulsive AV to accomplish SOR 
maneuver at GETI (SOR).

XXXX.X NM

AV (SOR) XXXX.X FPS

u
tdAV (SOR-FINAL) - Required impulsive AV to accomplish 

SOR maneuver at time of intercept.
AV (SOR-FINAL) XXXX.X FPS O

O
WRecord data 

PRO To obtain LM central angle of transfer key V06 N52. 
If between 170-190 degrees, reaccess the input 
targeting parameters based on AV and GETI.

p
OQ

-t-
iH
Or

RENDEZVOUS



cd
P) PANEL REMARKSSTA/T STEP PROCEDUREw
M*o 2,l*+0CMP 8 FL V06 N8l

AVX, Y, Z (lcl vert) XXXX.X FPS

Accept Record AV (lcl vert)

G AV (lcl vert) - Components of required impulsive AV 
in LM local vertical coordinates.

p
rf-
<T>

H To modify AV (lcl vert) to correct for out of 
planeness, key V90E (R36). In using data obtained 
from routine R36 to determine desired AV (lcl vert), 
it must be noted that R36 calculations assumes an 
active CSM.

PROvn
Reject Key V25E£

$ Load desired AV (lcl vert)
H >VO tJON
CO or9 FL Vl6 NU5 

Mark ctrs
G

Mark ctrs - Number of marks processed by Rendezvous 
Data Processing Routine, R22.

Two most significant digits - VHF marks (not 
meaningful on SC 10^).
Two least significant digits - Optics marks 
(these marks may be either SXT or backup 
optics marks).

°cnXXBXX MARKS
O o £
p a.
2

CTQ
<T> b.
D 3 wp

O On>
TF GETI (SOR) - Time from ignition. Max reading 
59B59. -, before; +, after.

TF GETI (SOR) XXBXX MIN-SEC
X ^> £3
2

MGA - Middle gimbal angle (yaw).
-00001 for other than final pass through P38. 
-00002 for final pass and IMU not aligned.

U-oooox.MGA
G
Oor +XXX.XX DEG O
PS

X To continue mark process 
Key V32E 
Return to step 7

a.P
CTQn>

To terminate mark process and do 
final pass through program 

PRO
Return to step 7

b..or
t=-
iHO

RENDEZVOUS

NORMAL/BACKUP



w
p STA/T STEP PANEL REMARKSPROCEDURECO
H-o
a CMP or After final pass through program 

PRO
Transmit all maneuver parameters 

to LM

c.p
2,140rr-

CD

H
VI

s
3 R0010 FL V3T
H ►VO
ON
CD o

t-
t-
O cn

O
25p >p wCTQ i£s 
:, »

a>
d tj cn

on 
2 Scn ^

P
CD

a
d
tdoo

p
0Q

CD

I
H-*
O
On

RENDEZVOUS



td
STA/T STEP PANEL REMARKSPROCEDURECD

M*
O

4.6.11 LM STABLE ORBIT MIDCOURSE TARGETING
(PT9)

The purpose of this procedure is to:O

Calculate required AV and other initial conditions 
required by the LGC for LM execution of next 
possible midcourse correction of stable orbit 
transfer phase.

CD

h-*vn

5
Compute and display suitable information to enable 
crew to enter final rendezvous phase at correct 
time to complete required thrusting maneuver.

>H
VO
ON oCO

O cnThis procedure may be performed concurrently with P20 
or independently. If P20 is operating, sighting 
marks on the LM may be initiated by keying V57E (R2l) 
or V54E (R23) at any flashing display in P79« Eor 
sighting mark procedures refer to para 4.6.2, steps 
5-7 and 8-10 respectively.

O 215&
TJ
W ^3

OQ gsCD

a [j cn 
O ^rT

CD

To obtain LM central angle of transfer, key V06 N52.

Time of intercept (computed and stored by P78) 
is required for computations in P79«

CMC - on (required), para 4.10.1.2 
Program P78 - phase 1 completed, 

para 4.6.10
CMP 1 Key V37E 79E 

DSKY P79 
Go to step 3

2 FL V06 N8l
AVX, Y, Z (lcl vert) XXXX.X FPS

O2 ,l4o td
O
O

AV (lcl vert) = Components of required impulsive AV 
in LM local vertical coordinates.

OQ
CD

Accept Record AV (lcl vert) To modify AV (lcl vert) to correct for out of 
planeness, key V90E (R36). In using data obtained 
from routine R36 to determine desired AV (lcl vert), 
it must be noted that R36 calculations assume an 
active CSM.

PROH
O Reject Key V25E

Load desired AV (lcl vert)

RENDEZVOUS

NORMAL/BACKUP



td
STA/T STEPP PANELPROCEDURE REMARKSwH*

O
2,l40CMP 3 FL Vl6 N45 

Mark ctrs
d
p Mark ctrs - Number of marks processed by R22.

Two most significant digits - VHF marks 
(not meaningful on SC lOU).
Two least significant digits - Optics marks 
(these marks may be either SXT or backup 
optics marks).

XXBXX MARKSrT
(T> a.
H

b.SS
3
H >VO
ON

TF GETI (MID) - Computed from TNOW plus some stored 
value, A. This value may be changed by prelaunch 
erasable load or P27 CMC update. Max reading 59B59« 

before; +, after.

TF GETI (MID) XXBXX MIN-SECCD O
f
O cno o
W >p MGA - Middle gimbal angle

-00001, for other than final pass through P39* 
-00002, for final pass and IMU not aligned.

-0000X3 MGA M iOQa>
or +XXX.XX DEGG H cn

oGZ o cn ^

p
a> To continue mark process 

Key V32E 
Return to step 2

a.

To terminate mark process and 
do final pass through program 

PRO
Return to step 2

b.or O
W
O
O

p After final pass through program 
PRO
Transmit all maneuver parameters 

to LM

or c.
OQa>

I
h FL V37H R00o

03

RENDEZVOUS



td
p PANELSTA/T STEP REMARKSPROCEDURECO
M-o
o 4.6.12 RENDEZVOUS PARAMETER DISPLAY ttl (R3l) The purpose of this procedure is to display CMC 

calculated rendezvous parameters (range, range rate, 
and theta).

p

H CMC - on (required), para 4.10.1.2 
ISS - on and orientation known (required), 

para 4.10.1.2 & 4.11

VJl

Required for a meaningful display of theta.SS
3
H >VO 2 ,l40CMP 1 Key V83E Constraint: This routine should not be performed 

while average-g is operating. V83E should not be 
called in P4o after engine gimbal trim until 
termination of program, nor in P4l after maneuver to 
thrusting attitude until termination of program.

VON
CD O

O cn
Ko o&

3 >P
3 w2 FL V06 N54 (MON) Display is updated at 2 second intervals. iOQ £) O 

> ?
(D

0 XXX.XX NMRange Range and range rate are based on stored state 
vectors.

H cn

i2cn

>

p
fl>

(-) range rate indicates closing.XXXX.X FPSRange rate

Theta [Lcl Horiz/CSM XXX.XX DEG 
+X (+Up)]

Theta - Angle between CSM +X axis and the local 
horizontal plane. (+) indicates CSM +X axis is 
above the plane (0 to 360 DEG).

3O
td
OPRO

Return to program in progress
O

P
OQn>

i
H
O
VO

RENDEZVOUS

NORMAL/BACKUP



to
REMARKSP STA/T STEP PANELPROCEDURECO

o
o 4.6.13 CMC - TARGET DELTA V (R32) This routine provides a means of inputting LM 

maneuver parameters in order that CMC may update its 
knowledge of LM state vector.

P
cd

H CMC - on (required), para 4.10.1.2 

1 Key V84e

2,140CMPvn
S3 R32 should not be called from P40 orConstraint:

P4l to avoid destroying TIG.H
VOo\

2 FL V06 N84 (AV components) 
AVX, Y, Z (other 

vehicle)

co OrXXXX.X FPS t-
o cn

O o& Accept PRO 
Reject Key V25E

p
i_i >M ,3

0Q
g S0) Load desired data

0 H cnp 3 FL V06 N33 
GET I o 2 

g S
pr
CD 00XXX. HRS 

000XX. MIN 
OXX.XX SEC

GETI - Ignition time of LM AV maneuver. cn 4**
X — 
> £
2Accept PRO

Return to program in progress 
Key V25E
Load desired data

0
0
OReject OW

t)
p

0Q
CD

IH
H
O

RENDEZVOUS
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M-o
d h.6.lk RENDEZVOUS PARAMETER DISPLAY §2 (R3M The purpose of this procedure is to display CMC 

calculated rendezvous parameters (range, range rate, 
and phi).

p
Ct*a>

CMC - on (required), para U.10.1.2 
ISS - on and orientation known (required), 

para
Hv_n

1*.10.1.2 & k.llX
*

2,lU0CMP 1 Key V85E Constraint: This routine should not be performed 
while average-g is operating. V85E should not be 
called in P^O after the engine gimbal trim until 
termination of the program, nor in P^l after the 
maneuver to thrusting attitude until termination of 
the program.

>Hvo Vo\
OCO

r
O cn

O o ^tr
"dp >2 FL V06 N53 Display is updated at 0.5 second intervals.CTQ l?s
O O

n>
d Range

Range rate
XXX.XX NM 
XXXX.X FPS

Range and range rate are computed based on stored LM 
and CSM state vectors. 
closing.

p
(-) range rate indicateso>

Phi [Lcl Horiz/SLOS 
(+Up)]

XXX.XX DEG PHI - The angle between the local horizontal plane 
and the optics star line of sight at the present 
time.
(0 to 360 DEG).

2aPlus (+) indicates SLOS is above the plane tdPRO
Return to program in progress O

O

Vp
OQ
0)

*r
lHHH

RENDEZVOUS

NORMAL/BACKUP
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H-
O

d fc.6.15 RENDEZVOUS OUT OF PLANE DISPLAY (R36) Displays CMC calculated rendezvous out of plane 
parameters (Y, YDOT, PSI).

Prr
(D

CMC - on (required), para U.10.1.2
H

2,ll*0\_n CMP 1 Key V90E
X
% 2 FL V06 Nl6 

GET Event
>H OOXXX. HRS GET Event - GET for which out of plane parameters are 

desired.
vo Oo\ (Present time is indicated by all zeroes.)CO r000XX. MIN 

OXX.XX SEC
r
O cn

O o str VAccept PRO 
Reject Key V25E

p >P m(JQ gsa> Load desired GET Event
d

O O 

Si

p
3 FL V06 N90 (rend out of plane param)

XXXX.X NM
rr
CD

Y Y - Distance along V X R of LM

YDOT XXXX.X FPS YDOT = Rate of change of Y. 
-, decreasing.

+, increasing;
2
d

PSI XXX.XX DEG PSI - Angle between CSM orbital plane and the LOS 
to the LM projected into the horizontal plane.

O
O

Accept PRO
Exit R36 
Key V32E
Return to step 2 (adjust GET 

event)

P RejectOQ
<D

Sr
I
H
H
ro

RENDEZVOUS



p STA/T STEP PANEL REMARKSPROCEDURE0)(-*•o
I*.6.l6 RENDEZVOUS FINAL ATTITUDE (R63) The purpose of this procedure is to:O

p
o CMC - on (required), para U.10.1.2 

ISS - on and orientation known (required), 
para 4.10.1.2 & 4.11 

SCS - on (required), para 4.10.2.2 
RCS DAP - load and activate (required), 

para 4.10.1.6 & 8

• Calculate final gimbal angles required to point 
either the CSM +X axis or the preferred tracking 
axis at the M.Hvn

£
% • Provides auto maneuver to selected attitude by- 

calling r6o.H ►dVO
ON Oco 2 ,l40 R63 may be selected from POO only.CMP 1 Key V37E 00E r

r
O cnSelect ISS Total Attitude Display, 

para 4.9.25
2 Both FDAIfs are recommended so that either reference 

system (IMU or GDC) may be monitored. (The CMC 
attitude error and rate display are available.)

O o r̂o&
p >3 MCTQ I3 Key V89E £d on>
d

o 2
p Poss PROG alarm

Key V05 N09 (to verify 
alarm)

00210 (ISS not on)

Alarm occurs only if ISS is not on or IMU orientation 
is not known (R02).a>

iS —

zor XXXXX (IMU orientation 
unknown) dwooFL V37 

Key XXE Select program to turn on ISS or perform orientation 
determination.p

CTQ
(D

-p-
IHH

LO

RENDEZVOUS

NORMAL/BACKUP
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H*o
2,140CMP 4 FL V04 N06 

Option code 
CMC assumed option

(00001 - Preferred; 00002 - +X axis)

O
p 00003

0000X
CT
CD

Hvn
Accept PRO 
Reject Key V22E

S3
>Load desired option ►dVO
OON

CO FL V06 Nl8 (computed GMBL angles)
XXX.XX DEG

r5
Computed required girabal angles at selected tracking 
attitude (preferred or +X axis) if present IMU 
orientation is maintained.

R> P, Y O cn
O 0^ 

hH C'O& tJP >Accept PRO
Reject Key V32E (to update display)

Key V3^E (to terminate routine)

(Attitude Maneuver Routine, R6o)

FL V50 Nl8 (CMC auto request)
R, P, Y

D w I0Q
CD

a
p or O OCD

Provides maneuver (automatic or manual) to attitude 
selected in step b.

> £26
ZRequired gimbal angles.XXX.XX DEG 0wo1CDR SC CONT - CMC 

CMC MODE - AUTO
Accept

O
2,lU0PROCMP

Go to step 7 
Key V62E
RHC - null FDAI error needles

p
CTQ Provides reference for manual maneuver.RejectCD

i
HH

RENDEZVOUS
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o
d 1 Recomputes desired attitude without performing auto 

maneuver.
CDR SC CONT - SCS

(or CMC MODE other than AUTO) 
PRO (to update display)
Recycle to step 6

orp
<T>

2 ,l40CMP
H
VJ1

Terminates R60.ENTR 
Exit R60

orp

>H
►dVO

ON T V06 Nl8 (auto maneuver) 
R, P, Y

OCO rXXX.XX DEG d
^ cnO Monitor auto maneuver on FDAI 

Return to step 6 o £
p t r°

M >OQa>
d H i
P hn cn 

O O
a o
X ~ {> £0

rr

2
daoo

a
p

OQ
0>

Jr*
1
H
H
v/i
■f”

H
H
ON

RENDEZVOUS

NORMAL/BACKUP
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0 k . T SYSTEMS MANAGEMENTPrr(t>

Systems management is a compilation of procedures that are common to more than one mission 
phase. The procedures involve system monitoring, periodic checks, and unique functions of the 
following systems only: SPS, RCS, EPS, ECS, C&WS, T/C, and Mechanical, 
for the pre-launch through postlanding phases will repeatedly reference the. material contained in 
systems management.

v/i Systems integrated procedures
p%

>H
VO
ON 4.7.1 SYSTEMS TEST INDICATOR READOUTS OCD t-tr*A SYSTEMS TEST indicator and two selector switches (LEB-lOl) provide the crew with the capability 

of monitoring some of the systems measurements telemetered to MSFN. A chart for converting the 
SYSTEMS TEST indicator readings to measurement parameters is included in this paragraph. The 
measurements consist of the following:

O cnO °SP ►G >MCJQ i£s
. i

cd
a Fuel cells 1, 2, and 3 regulated N2, 02, and H2 pressures H cn 

6 O
Z 5cn ^

p
CD

Fuel cells 1, 2, and 3 radiator outlet temperatures

Battery vent manifold pressure
3Battery relay bus voltage U
WoCSM to LM power O

SPS oxidizer line temperaturep
0Q

CD CM/RCS engine injector temperature

Rendezvous radar transponder voltages and frequency lockup.
-tr

The following chart lists the positions of the SYSTEMS TEST switches (2), and the pertinent 
data available for each indicator readout.

SYSTEMS MANAGEMENT

NORMAL/BACKUP



td
p SYS TEST IndicatorSYS TEST 

Selector 
Switches (2)

COH*
O

d Nominal RangeSystem
P
a> Display (Volts)SystemMeasurement No. Sensor RangePosition Function
H

49 - 58 psia 

49 - 58 psia 

49 - 58 psia 

57 - 69 psia 

57 - 69 psia 

57 - 69 psia 

56 - 68 psia 

56 - 68 psia 

56 - 68 psia 

-10 - +90°F 

-10 - +90°F 

-10 - +90°F 

1 psia

Zero/75 psia 

Zero/75 psia 

Zero/75 psia 

Zero/75 psia 

Zero/75 psia 

Zero/75 psia 

Zero/75 psia 

Zero/75 psia 

Zero/75 psia 

-50/+300°F 

~50/+300°F 

-50/+300°F 

Zero/l8 psia

SC 2060 P 

SC 2061 P 

SC 2062 P 

SC 2066 P 

sc 2067 P
SC 2068 P
sc 2069 P 

SC 2070 P 

SC 2071 P 

SC 2087 T 

SC 2088 T 

SC 2089 T 

CC 0188 P

vn 3.3 - 3.9 

3.3 - 3.9 

3.3 - 3.9 

3.8 - 4.6 

3.8 - 4.6 

3.8 - 4.6 

3.7 - 4.55 

3.7 - 4.55 

3.7 - 4.55 

0.6 - 2.0 

0.6 - 2.0 

0.6 - 2.0

1A FC 1 N2 REG PRESS
K
3 FC 2 N2 REG PRESSIB

>H FC 3 N2 REG PRESS 

FC 1 02 REG PRESS
1CVO

ON OCD ID r
FC 2 02 REG PRESS2A O cn

O o£FC 3 02 REG PRESS2B
Pa FC 1 H2 REG PRESS2C W ,QTQ

H in 
O n
g S

O FC 2 H2 REG PRESS2D
U

FC 3 H2 REG PRESS3A
(D

3B FC 1 RAD OUT TEMP Cn 4^

ffi —3C FC 2 RAD OUT TEMP > £3
FC 3 RAD OUT TEMP3D 2

D4a BAT COMPARTMENT PRESS 
(MANIF)

0.2 W
O
O

4b Zero/+45 vdc 25 - 36.5 vdc 3.7 - 4.1BAT RELAY BUS VDC CC 0232 V 

NONE
cc 2962 C 

SP 0049 T

4cp OPENCTQ
0> 4d Zero/10 amp 

Zero/+200°F
LM POWER TBD TBD

+45 - +75°F5A SPS ENGINE OXIDIZER 
FEEDLINE TEMP

1.1 - 1.9
IHH

CD

SYSTEMS MANAGEMENT



w
p SYS TEST IndicatorSYS TEST 

Selector 
Switches (2)

w
M*o
0 System Nominal Rangep
ft-o> Function Measurement No. Sensor Range Display (Volts)Position System
H NONEOPEN5Bv/i

£p<3 -50/+50°F >48°CM/RCS -P ENG INJECTOR 
TEMP SYS 2

>4.9CR 2110 T5C
>H

VO
ON oCD

CR 2116 T rCM/RCS +Y ENG INJECTOR 
TEMP SYS 2

-50/+50°F >1+8° >4.95D r
O cnO o S6a CR 2114 TCM/RCS CCW ENG INJECTOR 

TEMP SYS 1
>48°-50/+50°F >4.9 roP

>3 WOQ I?s
O O
2 l“‘ ^ o

a>
6B >48°CM/RCS -P ENG INJECTOR 

TEMP SYS 1
-50/+50°F >4.90 CR 2100 T

p
rf
CD

6c >48° cnCM/RCS -Y ENG INJECTOR 
TEMP SYS 1

-50/+50°F >4.9CR 2103 T

> Si
6d >48° >4.9CM/RCS CW ENG INJECTOR 

TEMP SYS 2
-50/+50°FCR 2119 T awooXPNDR A XMTR POWER - RRT ST 0711 V NONE 0-5 vdc 0 - 5

p XPNDR B RCVR AGC - RRT ST 0710 V NONE 0-5 vdc 0 - 5CTQ
CD

4.5+0.54.5+0.5 vdcXPNDR C FREQUENCY LOCKUP - RRT ST 0712 X NONE

XPNDR D RCVR AGC - RRT ST 0719 V NONE 0.0+0.1 vdc 0.0+0.1XT
I
H
H
VO

SYSTEMS MANAGEMENT

NORMAL/BACKUP



a
p STA/T STEP PANELPROCEDURE REMARKSco
M •o
d k.7.2 PROPULSION SYSTEMS
n-
CD

Specific functions of the SPS and the two RCS subsystems must be monitored to assure operational 
readiness and capability. Functions requiring monitoring include helium tank pressures, temperature 
indications, propellant tank ullage pressures, and event indicator displays. The SPS and SM RCS 
monitoring checks will be performed at U-hour intervals and after each SPS burn. In addition, the 
SM RCS monitoring check will be performed prior to each SPS burn. The CM RCS monitoring check will be 
performed at 12-hour intervals and prior to entry.

Hvn
X
$

>H'O
ON O03

1+.7.2.1 SPS Monitoring Check r
O znO If last two burns during a 30-minute 

period <2 sec each
Verify MSFN engine injector flange 

temp readout >35°F

LMP O Snotr
P

M ^P Prevents possible engine chugging or failure; 
propellant may be frozen within injector.

OQ
CD

d S in O o
p
rt1 or Wait 3 hrs from last burnCD

2 ^
SPS PRPLNT TK TEMP ind - +U5 to +75°F 

If <i+5°F, SPS LINE HTRS - A 
If >75°F, SPS LINE HTRS - OFF 

SPS PRESS IND sw - He, N2A, and N2B 
SPS PRPLNT TK PRESS ind 

He 3900 psia max 
N2A 2900 psia max 
N2B 2900 psia max 

SPS PRESS IND sw - He 
SPS PRPLNT TK FUEL PRESS ind - 

170-195 psia
SPS PRPLNT TK OXID PRESS ind - 

170-195 psia

3
X —Use A/B position if double heater operation is 

required for temperature control.
d
tdo3900+300 at launch, decreases with burn periods. 

2900 psia at 130°F, decreases with each burn. 
2900 psia at 130°F, decreases with each burn.

O

p
OQ

CD Fuel and oxidizer tanks are pressurized with helium 
prior to launch.

Hnoo

SYSTEMS MANAGEMENT
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o
d CAUTION
o>

AP between fuel and oxid should 
not exceed 15 psi during a burn or 
degraded performance, rough com­
bustion, and/or engine failure may- 
result .

H
\T\

s
3

>H
VOo\

SPS ENG INJ VLV ind (4) - CLOSE O3 CLOSE position indicates eight propellant ball valves 
closed.

LMPOD

aSPS QTY % OXID ind - record 
SPS QTY l FUEL ind - record 
SPS QTY OXID UNBAL ind - record 
SPS He VLV (both) - AUTO 
SPS He VLV tb (both) - bp

O cnO O S ^ £Cr
P

OQ P o
[> LO

CD Barber pole display indicates helium isolation valve 
closed.a iHw cn 

O O
g 5

(D
4.7.2.2 SM RCS Monitoring Check cn 4^

X —SM RCS He tb (8) - grayCMP 2 Gray display indicates helium systems 1 & 2 isolation 
valves open. > ^

3aaSM RCS PRIM PRPLNT tb (4) - gray 
SM RCS SEC PRPLNT tb (4) - gray

Gray displays indicate primary and secondary fuel and 
oxidizer isolation valves open. O

O

RCS IND sel - SM A, B, C, D 
Check Quads A, B, C, D

SM RCS PKG TEMP ind - 75-205°F 
SM RCS He PRESS ind - record 
SM RCS IND sw - He TK TEMP 
SM RCS He TK TEMP ind - record

OQ
a>

■tr*

HroH

SYSTEMS MANAGEMENT
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O

O CMP 2SM RCS IND sw - PRPLNT QTY 
SM RCS PRPLNT QTY ind - record 
SM RCS SEC FUEL PRESS ind - 178-192 psia 

(192-207 psia until jets fired after 
orbit insertion)

p
rt-
CD

Primary fuel pressure readout for each quad until 
momentary OPEN position of SEC PRPLNT FUEL PRESS 
A (B,C,D) switch selected.

H
\J1
£

When SEC FUEL PRESS ind <150 psia
SEC PRPLNT FUEL PRESS A (B,C,D) - OPEN

Decrease in fuel pressure indicates primary fuel low. 
OPEN position is momentary. >HVO

ON o03 t-U.7.2.3 CM RCS Monitoring Check r
O cn

O CM RCS PRPLNT tb (both) - gray gGray displays indicate the four CM RCS propellant 
isolation valves open. Barber pole display indicates 
at least one valve (fuel or oxidizer) closed in the 
particular system 1 or 2.

O ^ y, rofir
* >p13 w IOQ
2 SCD

U 1RCS IND sel - CM 1, CM 2
CM RCS He TEMP ind - 60-90°F
CM RCS He PRESS ind - hOOO-hh^O psia
Prior to CM RCS activation

CM RCS MANF PRESS ind - 25-200 psia

cnp
O 2rf

CD 3cn g
GSE servicing pressure will be monitored until system 
activated.
temperature and ullage variations.

Pressure excursions are a function of Z
OwAfter CM RCS activation

CM RCS MANF PRESS ind - 287-302 psia O
O

p
OQ

CD

Js-
IHroro
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H-o
□ U.7.3 ELECTRICAL POWER SYSTEMP
rt~
CO

EPS Management
H

The normal EPS configuration will be with two fuel cells on each main bus, e.g., FC 1 on MNA,
FC 2 on MN A&B, and FC 3 on MNB. If one fuel cell is to be removed from the buses, one of two 
configurations may be assumed. The prime configuration, is one fuel cell per bus, for example; 
fuel cell 1 to main bus A and fuel cell 3 to main bus B. This configuration requires a dual inverter 
configuration and subsequent load balancing after fuel cell configuration has been established. The 
second configuration is to have the two fuel cells paralleled to the buses. This configuration should 
not be assumed unless equipment malfunction does not permit load balancing or one of the remaining 
fuel cells performance is degraded.

3
p

>H
-dVO

ON oCD
r
O ina o £POtrP

>3 Standby operation (in-line heaters, reactants, pumps active) may be used when powering down the 
spacecraft, as a corrective action for fuel cell malfunctions, or in the event it is desired to hold 
a fuel cell in reserve for future use. Batteries and the remaining fuel cells should be normal when 
a fuel cell is placed on standby operation (open circuit). Inline heaters and pumps should not be 
turned off unless the fuel cell is to be shut down. If during the mission it becomes necessary to 
conserve cryogenics, electrical loads should be reduced which will in turn decrease the flow of 
cryogenics to the fuel cells. In an emergency situation, consideration may be given to deactivate a 
fuel cell (inline heaters, pumps, and loads off) to conserve cryogenics. During the deactive period, 
continuous monitoring of the fuel cell system will not necessarily assure a reactivation capability 
and there exists a possibility of complete loss of the fuel cell.

HOQ I£ sa>
d

^ O)
O o
a s

p
0)

X -
> "

u
tflooThe prime inverter configuration is to have inverter 1 powering ac bus 1 and inverter 2 powering 

ac bus 2, with inverter 3 as backup. This configuration permits optimum bus isolation, however, 
reliability of the inverter permits single inverter operation to both ac buses if cryogenics are to 
be conserved.

P
CTQa>

Entry batteries A and B will normally supply main bus A and main bus B respectively with battery 
C as backup. The batteries (2) should be on during: countdown, lift-off, and all delta V maneuvers. 
Battery C will supply the buses prior to the deorbit bum and as required throughout the mission.Hro

U)
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O

dP Battery C will be connected to the buses as required to provide two battery configuration for 
delta V maneuvers when either battery A or B is being charged. All three batteries are to be used 
during the final deorbit burn.

o

Hui
Battery charging is required after peak power usage. The charging cycle may be terminated when 

the battery charger current indicated on the CHGR scale of the DC AMPS indicator is 0.^ amperes. The 
time required to reach the 0.U ampere level is variable but can be predicted, roughly: The time 
required depends on amount of discharge, battery temperature, and the internal characteristics of the 
battery. If the charger current does not reach 0.U amperes in the expected time for a given battery, 
transfer the charger to the remaining batteries. This procedure permits optimum battery capability 
for a given duration of time.

Batteries will be checked prior to each GO/NO-GO flight decision, prior to the deorbit burn and 
in routine periodic checks as required.

3
3

>H
Oco r
O cnO

P t) >P w0Q s

? SO H CO
O o

P The onboard readout will be the prime readout throughout the EPS checks.nt-
fD

Fuel cell periodic verification consists of updating onboard data and comparing the respective 
fuel cell performance for a particular phase, with the established history of the powerplant.

2Normal fuel cell purge requirements will be established inflight on the basis of pre-launch 
purity tests and elapsed amp-hours since previous purge. Purging will also be required just prior to 
GO/NO-GO flight decisions. Purging is accomplished by sequentially purging 02 (for 120 sec) then H2 
(for 80 sec).

U
td
O
O

p The time required for the H2 vent line heater activation prior to H2 purge has been set at 
20 minutes. This time is flexible in that a purge may be attempted with less heater time (for 
example, a contingency corrective action) with no immediate adverse effect on the powerplant.

CTQ
<D

■t-
I
Hro
-pr-
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a Cryogenic System Operational RegionsP
rra>

There are four basic cyrogenic system operational regions based on control requirements. 
Quantity balance should be obtained by the end of Region I to assure optimum fluid quantity 
remaining in Regions III and IV. These regions and their respective quantity balance requirements 
are:

H
VI

as
5

>H
VO Region I - Automatic Control RegionON OCD PPQuanity balance correction is to be implemented at a 3 percent differential 

for hydrogen and for oxygen a differential from 2 percent to h percent. Unbalanced 
conditions of 5 percent for 0 and 1+ percent for H 
effort.

O cn
2o should be avoided with a concerned Q csj&

3 >P>
3 H iOP W o(D

Region II - Minimum dq/dm Regiona H cn
0 °1 Scn ^

> 5

P
Quantity balancing procedures should not be implemented in this region.CD

Region III - Post Minimum dq/dm Region

2Quantity balancing correction should be implemented on the same basis as in 
Region I. Heaters and fans switches may be in either manual or AUTO, depending 
on balancing requirements.

0woo
Region IV - Terminal Regiontl

pCrq Quantity balancing procedures should not be implemented.(D

-p-
i
Hro
VI
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O

d H.7.3.1 Cryogenic Pressure-Quantity CheckP
CT
0)

CRYO TK H2 PRESS ind (both) - 225-260 psia 2
02 PRESS IND sv - SURGE TANK
CRYO TK 1 02 PRESS ind - 865-935 psia
02 PRESS IND sw - TANK 1
CRYO TK 02 PRESS ind (both) - 865-935 psia

Indicates H2 tank 1 and 2 pressure.CMP
Hvn Indicates surge tank 02 pressure.

$ Indicates 02 tank 1 and 2 pressure. >H
VO
ON Nominal per mission profile curve, 100? maximum 

indicates full tank (28 lbs each tank).
OCRYO TK H2 QTY ind (both) - recordCo r
d
O cnNominal per mission profile curve, 100? maximum 

indicates full tank (320 lbs each tank).
O CRYO TK 02 QTY ind (both) - record o ST3 n 

M >
P3

0Q ? sCD U.7.3.2 FC Power Plant Check
d a w o o

th o
X ~ 
> £3

p FC RAD tb (all) - gray Gray displays indicate three fuel cell radiators, 
which can be bypassed, in use.

3LMP«-r~
<D

FC HTRS (all) - on (up) Enables electronic switches which automatically apply 
or remove power to FC heaters.

d
WFC REACS tb (all) - gray Gray displays indicate FC reactant valves open.
O
O

FC IND sel - 1, 2, 3
FC H2 FLOW ind - 0.03-0.10 lb/hr 
FC 02 FLOW ind - 0.25-0.80 lb/hr 
FC MOD SKIN TEMP ind - 390-l*50°F 
FC MOD C0ND EXH TEMP ind - 150-1T5°F 
FC tb (2) - gray

tl Flow rate with no purging. 
Flow rate with no purging.P

CTQo

Gray displays indicate pH factor, and FC radiator 
temperatures normal.-c-

iHroo\
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O

h.7.3.3 D-C Voltage-Amperage CheckP
CT
<T>

MN BUS TIE (2) - OFF 
FC MN BUS A tb (3) - FC 1 & 2 gray, 

FC 3 bp

5LMPH
Gray displays indicate fuel cells 1 and 2 connected 
to main bus A, and barber pole indicates FC 3 
disconnected from main bus A.

3vn
2
3

>H
VO

FC MN BUS B tb (3) - FC 1 bp 
FC 2 & 3 gray

ov Barber pole display indicates fuel cell 1 disconnected 
from main bus B, and gray displays indicate fuel cells 
2 and 3 connected to main bus B.

OCO rro inO
2 ntr Record dc amps for each FC.DC IND sel - FUEL CELL 1, 2, 3 

DC AMPS ind - record 
DC IND sel - MAIN BUS A, B

DC VOLTS ind - 26.5-31 vdc (record) 
DC IND sel - BAT BUS A, B, & BAT C 

DC VOLTS ind - 3^-38 vdc 
DC AMPS ind - <3.0 amps

p
M ^3

OQ
V O(D Record dc volts for main buses A and B. J> COO
H cn
o n
gg

p
(D

Voltage indication may be different than shown when 
charging battery.

SYS TEST (2) - UB
SYS TEST ind - 3-7-1*.! vdc

Verifies battery relay bus voltage 25-36.5 vdc and 
verifies system test indicator, 
convenient.

CMP 101 2Perform if 0woCAUTION O
Do not leave DC IND sel at PYRO 
BAT A (B) position any longer 
than required to read DC VOLTS 
or PYRO battery charge will be 
depleted.

p
CTQ
O

I
Hro
->3
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H*o
d Check pyro batteries A and B once every 24 hours.P 3DC IND sel - PYRO BAT A, B 

DC VOLTS ind - 37.0-37.5 vdc 
DC IND sel - MAIN BUS A

LMP
to

H
\jy

i*.7.3.U3 A-C Voltage Check
>H

VO
ON AC IND sel - BUS 1, 2, <J>A, B, C 

AC VOLTS ind - 113-117 vac
Ooo
P
P
O cn

O Og4.7.3.5 Battery Charging
p >3 wCTQ lMN BUS TIE (2) - OFF 

cb PYRO A TIE TO BAT BUS A - open 
cb PYRO B TIE TO BAT BUS B - open 
cb BAT C TO BAT BUS A - open 
cb BAT C TO BAT BUS B - open 
cb BAT RLY BUS BAT A (B) - open 
DC IND sel - BAT CHARGER 
BAT CHARGE - A, B, or C 

DC VOLTS ind - 37-5-40 vdc

Placing MN BUS TIE switches at OFF completes circuit 
from charger to selected battery, and disconnects 
battery from main bus.

5 ? s250d H cnP i—iO °to

5
3

%If dc volts <37.5 or dc amps >2.0, transfer charger to 
remaining batteries. After remaining batteries are 
charged, return charger to affected battery.

d
W
O
O

DC AMPS ind - 2.0-0.4 amps It may take up to 10 min for charger current to reach 
max level, depending on discharged state of battery.p

OQ
o BAT CHARGE - OFF (at 0.4 amp or less) 

cb BAT RLY BUS BAT A (B) - close 
DC IND sel - MAIN BUS A

5
3

HFO
CO
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t—*•
O

d Refer to purge information at beginning of para ^.7.3.1+.7.3.6 Fuel Cell Power Plant PurgingP
rt-
(D

Purging is performed as determined by real time 
decision.

302 purging
FC IND sel - 1, 2, or 3 
FC 1, 2, or 3 PURG - 02 (2 min) 
FC 02 FLOW ind - flow increases 

0.6 lb/hr

LMP a.
H
3 The 02 flow rate will increase by 0.6 lb/hr. This 

may cause FC 02 FLOW indicator to exceed its normal 
limits and activate MASTER ALARM pb/lt (3) and FC 1 
(2 or 3) It. Alarm limits may be checked by monitor­
ing FC 02 FLOW indicator at the moment C/W It comes

>H
VO dON OCo

r
d
O cnon.

O O ^ y [nj• If normal 02 flow is at lowest limits, purging 02 
side of fuel cell will not cause MASTER ALARM 
pb/lt to come on.

dP >3 MCTQ i? sa>
d IFC 1, 2, or 3 PURG - OFF H COp

o 2£ scn ^
X ^ 
> ”

(D
H2 purging

H2 PURG LINE HTR - on (up), 20 min 
prior to purge

b.
Refer to purge information at beginning of para U.7.3. 
Purging is performed as determined by real time 
decision. 2DFC IND sel - 1, 2, or 3 

FC 1, 2, or 3 PURG - H2 
(l min, 20 sec)

FC H2 FLOW ind - flow increases 
0.67 lb/hr

d
O
O

H2 flow rate will increase by 0.67 lb/hr. 
cause FC H2 FLOW indicator to exceed its normal 
limits, and activate MASTER ALARM pb/lt (3) and FC 1 
(2 or 3) It.

This will
d
p

OQ
CD

FC 1, 2, or 3 PURG - OFF 
H2 PURG LINE HTR - OFF

■t*

Hrovo
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Y-* •o

^.7.3.7 H2 or 02 Quantity Balance Correction Refer to quantity balance information at beginning 
of para h.7.3.d

On low quantity tank
H2 or 02 HTRS - off (center) 

When tank quantity balanced 
H2 or 02 HTRS - AUTO

CMP 2Hvn
3
3

LMP U.7.3.8 Fuel Cell Load Disconnect 
(Example using FC 2)

This procedure is presented with the following 
assumptions:

>H
VO t)ON

OOO
rFC 1 powering d-c main bus A.

FC 2 powering d-c main buses A & B. 
FC 3 powering d-c main bus B.

a. Prior to disconnect
Insure that at least one fuel cell 

is powering each main bus 
Fuel cell disconnect 
(l) Prime configuration

FC 2 MN BUS A - OFF 
FC 2 MN BUS B - OFF

t-
O cnO o S&P

>3 MRequires load balancing.OQ !?s(D 3d IHFC 2 now disconnected from both d-c main buses.p ^ cn 
O O
a 2
x — 
> ^

ct
(D

FC 2 MN BUS A & B tb (2) - FC 1 powering d-c main bus A, and FC 3 powering 
d-c main bus B.
disconnected from main bus A and main bus B.

bp Barber poles indicate FC 2

2
dGray display indicates fuel cell 1 connected to 

main bus A.
FC 1 MN BUS A tb gray

W
OoaBarber pole indicates fuel cell 1 disconnected 

from main bus B.
FC 1 MN BUS B tb - bp

73
P

0Q
0)

FC 3 MN BUS A tb - bp Barber pole indicates fuel cell 3 disconnected 
from main bus A.

Jr FC 3 MN BUS B tb - gray Gray display indicates fuel cell 3 connected to 
main bus B.

!H
LO
O
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O (2) Secondary configuration 3 This configuration assumed if load balancing cannot 

be obtained.
LMPPrr

0>

FC 1 MN BUS B - on (up) 
FC 3 MN BUS A - on (up) 
FC 2 MN BUS A - OFF 
FC 2 MN BUS B - OFF

On position is momentary. 
On position is momentary.

H
Ul

3 FC 2 disconnected from both d-c main buses, 
and FC 3 paralleled to both d-c main buses.

FC 1
>H

'Oo\ OCD
FC 1 MN BUS A & B tb (2) - 

gray
rGray displays indicate fuel cell 1 connected to main 

bus A and B. tT1
O cnO o s^ C'OFC 3 MN BUS A & B tb (2) - 

gray
Gray displays indicate fuel cell 3 connected to main 
bus A and B.

P >3 MCTQ 1

? SO
FC 2 MN BUS A & B tb (2) - bp0 Barber poles indicate fuel cell 2 disconnected 

from main bus A and B.
1HP inhH ^

O Cl 

^2
o

b. Connect desired FC to desired main bus 
Fuel cell to bus connection 

FC 2 MN BUS B - on (up)
FC 2 MN BUS A - on (up)
FC 1 MN BUS B - OFF 
FC 3 MN BUS A - OFF

On position is momentary. 
On position is momentary. Z

G
W
OFuel cells returned to normal configuration (FC 1 

powering d-c main bus A, FC 2 powering d-c main bus 
A & B, and FC 3 powering d-c main bus B).

O

P
CTQ

FC 2 MN BUS A & B tb (2) - grayCD Gray displays indicate fuel cell 2 connected to main 
bus A and B.

FC 1 MN BUS A tb Gray display indicates fuel cell 1 connected to main 
bus A.

gray1HLO
H
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M*o
O Barber pole indicates fuel cell 1 disconnected from 

main bus B.
3LMP FC 1 MN BUS B tb - bp

P
ct-
CD

Barber pole indicates fuel cell 3 disconnected from 
main bus A.

FC 3 MN BUS A tb - bpH
V/1

3 Gray indicates fuel cell 3 connected to main bus B.FC 3 MN BUS B tb - gray >H 1JVO
ON ^.T•3.9 Inverter Changeover Normal operation throughout mission will be with 2 

inverters operating. During drifting flight, a 
single inverter is adequate to power both a-c buses; 
however, two-inverter operation is assumed, providing 
maximum bus isolation.

O03 r
rWARNING O Cfl

O
& • Insure at least one inverter 

on each a-c bus at all times 
(if available).

P >3 W iOQ F °f> LO<T>
a H cnP hH ^

O O• Loss of a-c power will result 
if two or more inverter a-c 
bus ties for the same bus 
are on simultaneously.

o> 2 ^ m °4^
a ~
2Dual inverter (No. 1 and 2) operation 

AC BUS 2 RSET - OFF
This procedure presented with assumption that inverter 
1 powering a-c bus No. 1 and No. 2.

Ga.
td
O
ODuring dual inverter operation, inverter connected 

to d-c main bus A should always power a-c bus 1 and 
inverter connected to d-c main bus B should always 
power a-c bus 2, to preclude loss of all a-c and d-c 
power to SCS in event of single d-c main bus failure.

AC INV 2 
AC INV 1 AC BUS 2 - OFF 
AC INV 2 AC BUS 2 - on (up)

MNB 2
-dP

CTQ
(T>

Sr RESET position is momentary.AC BUS 2 RSET - RESETi
H
COro
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M ■o
d MASTER ALARM pb/lt - on 

MASTER ALARM pb/lt - push 
MASTER ALARM pb/lt - off 
C/W It (all) - off

Placing AC BUS 1 or 2 RSET switch to RESET and 
releasing insures a MASTER ALARM pb/lt - on.
AC BUS 1 or 2 RSET to center will cause random 
activation of MASTER ALARM pb/lt.

1,3,122ALL
p Placing
cd

2H CMPv/t

S Inverter 1 now powering a-c bus No. 1 and inverter 2 
powering a-c bus No. 2.

%

>H
VO tocr\

Perform A-C Voltage Check, 
para h.7.3.h

CO OLMP toto
O cnThis procedure presented with assumption that inverter 

1 powering a-c bus No. 1 and inverter 2 powering a-c 
bus No. 2.

Single inverter operation 
AC BUS 2 RSET - OFF 
AC INV 2 
AC INV 2 AC BUS 2 - OFF 
AC INV 1 AC BUS 2 - on (up) 
AC BUS 2 RSET - RESET

b.O
2 5to 3 top >3 OFF to iCTQ gsCD

d [j Inp RESET position is momentary. O G to S cn 4^
to> "

CD

MASTER ALARM pb/lt - on 
MASTER ALARM pb/lt - push 
MASTER ALARM pb/lt - off 
C/W It (all) - off

Placing AC BUS 1 or 2 RSET switch to RESET and 
releasing insures a MASTER ALARM pb/lt - on. Placing 
AC BUS 1 or 2 RSET to center will cause random 
activation of MASTER ALARM pb/lt.

1,3,122ALL

to2CMP dto
OInverter 1 now powering a-c bus No. 1 and a-c bus 

No. 2. Oto
Perform A-C Voltage Check, 

para U.7.3.^
to LMP
P

OQ
CD

c. Standby inverter (No. 3) check 
AC BUS 2 RSET - OFF

This procedure presented with assumption that inverter 
No. 1 powering a-c bus No. 1 and inverter No. 2 
powering a-c bus 2.

3
■p-
i
H
(jO
oj
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H*o
d LMP AC INV 3 - MNB 

AC INY 2 AC BUS 2 - OFF 
AC INV 3 AC BUS 2 - on (up) 
AC BUS 2 RSET - RESET

3p
CD

RESET position is momentary.Hv-n
SS MASTER ALARM pb/lt - on 

MASTER ALARM pb/lt - push 
MASTER ALARM pb/lt - off 
C/W It (all) - off

ALL 1,3,122 Placing AC BUS 1 or 2 RSET switch to RESET and 
releasing insures a MASTER ALARM pb/lt - on.
AC BUS 1 or 2 RSET to center will cause random 
activation of MASTER ALARM pb/lt.

3 Placing
>H dVO

ON CMP 2 Oco r
dStandby inverter (No. 3) check should be performed 

every 2h hours.
LMP Perform A-C Voltage Check, 

para ^.7-3.^
O cn

O g2Rsr
p * t>wOQ I
CD

d

oG g Scn ^ 
X ^

p
rf-

CD

2
d
td
O
O
W

d
p

CTQ
CD

■P*
8Huo-tr-
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M*
O

d U.7.U ENVIRONMENTAL CONTROL SYSTEMPrt-a> ECS systems management procedures are divided into two categories. The first category consists 
of five procedures, described in steps 1 through 5, that are conducted at specific time intervals.

1. An ECS monitoring check is recommended every hour from the time the S/C attains orbit until 
CSM separation.

2. A redundant component check is accomplished at 2U-hour intervals to determine the operational 
status of certain ECS redundant components and the secondary water-glycol loop. The test 
will reveal any inoperative or malfunctioning components that might have been selected for 
use later in the mission. Several redundant components are not checked, however, because
of excessive use of oxygen, a means of selection not incorporated, or lack of direct 
indication.

H
VJI

p?
This check provides the crew with the latest status of the ECS.

>H
VO
ON oco rr*

O cnO 2*&p
>M0Q »£ sa>

0 Replacement of one C02-odor absorber filter is required on an alternate basis, at 12-hour 
intervals, for the ECS to remain within the prescribed metabolic limit. Filters are also 
changed if C02 partial pressure exceeds T-6 mm Hg.

3. iH in
o 2 

§ 2
P
fl>

It is recommended that at 2^-hour intervals the debris screens on the suit circuit return 
valve and at the inlet to the cabin heat exchanger be checked and cleaned as necessary.

h.
3
D

It is recommended that chlorine and a buffer agent be independently injected into the 
potable water supply every 2h hours to maintain potability. There is a 10-ampoule supply 
of each chemical on the spacecraft.

5. W
O
O

p The second category consists of procedures, described in steps 1 through 11 that are 
accomplished at random intervals or only as required.

CTQa>

1. PGA mode changes require certain precautions to be taken regarding suit power switch 
settings, communication functions and ECS adjustments. This applies whether the 
mode change is from PGA-to-shirtsleeve, shirtsleeve-to-PGA, or full PGA to partially 
suited mode. Also specified is a configuration for extra vehicular activities (EVA).

i
H
U)v~n
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H-o

2. Waste management procedures provide the steps necessary for the collection, removal, and 
disposition of waste products (except perspiration and respiration) resulting from normal 
body functions. Collection and disposition of emesis, and the retrieval of solid matter 
within the CM are also covered.
Procedures are provided to repressurize the CM cabin to 5 psia following depressurization 
for any reason, including lone crewman operations.
A verification of the PGA is carried out each time a crewman dons his suit. Although only 
one crewman may be returning to the suited mode, all those already suited will be subjected 
to the PGA verification. The verification is also performed prior to S-IVB separation, SPS 
burns, intra vehicular transfer (IVT) cabin pressure dumping, EVA, and deorbit. Also defined 
are lone crewman operations associated with IVT and EVA.
A hand-held hygrometer assembly and a conversion chart is used by the crew to determine the 
relative humidity. No built-in measurement system is incorporated in the ECS. Humidity is 
to be assessed every 6 hours or whenever condensation is evident.
The CM oxygen supply, represented by the surge tank and the repressurization tanks (3), 
requires replenishment after cabin repressurization. The procedures represent three 
crewman, as well as lone crewman operations.
The cabin pressure dump procedures are utilized during EVA. The procedures represent 
alternate methods of performing the dump operation; that is, either via the cabin pressure 
relief valve or the unified hatch valve. The procedures also consider either three-crewman 
or lone-crewman conditions.
The suit circuit must be purged of accumulated hydrogen once every 6 hours when all crewman 
are suited and the suit circuit is isolated from the cabin.
The cabin cold-soak operation is recommended for any period for which a cooler cabin is 
desirable, provided water consumption is compatible with water management, and radiator 
outlet temperature is greater than 0°F. The procedure may commence 8 to 12 hours prior 
to entry if a safety margin for entry is deemed advisable. Primary and secondary radiator 
loops are not to be operated simultaneously.
The CM/LM pressure equalization procedure will normally be used to support initial hard 
docking and LM withdrawal and intervehicular crew transfer from either the CM or LM vehicles.

U
P
rf
a

H
VJ1 3.

i
1*. >H

VOo\ O00
r
t-
O cn

Otr 5.p >p mOQ
(T>

□
oG

>2

6.p
<t>

7.
Z
O
td
O

8. O
t)
p 9.OQ
0

■P-
i
H 10.LO
ON
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hJmn

A tunnel pressure integrity check is normally performed after the CM/LM pressure equalization 
procedures to verify the tunnel pressure seal "between the vehicles.

d 11.p
rf-
O

U.7.4.1 ECS Monitoring CheckH\n
S SUIT CAB AP ind - 0.0 in. H20

02 FLOW ind - 0.2-0.U5 lb/hr
02 PRESS IND sw - SURGE TANK
CRYO TK 1 02 PRESS ind - 865-935 psia
02 PRESS IND sw - TANK 1
ECS RAD tb - gray

2LMP
$

>H dVO
ON oCO

FGray indicates No. 1 flow proportioning valve is 
controlling flow.

O cna oST* ECS IND sel - PRIM 
ECS RAD PRIM IN TEMP ind - 65-105°F 
ECS RAD PRIM OUT TEMP ind - 

-20 to +102°F
GLY EVAP PRIM OUT TEMP ind - 1*0-50.5°F 
GLY EVAP PRIM STM PRESS ind - 

0.097-0.135 psia
GLY DISCH PRIM PRESS ind - 1*0-52 psig
SUIT TEMP ind - 1*5-55°F
CAB TEMP ind - 70-80°F
SUIT PRESS ind - 4.7-5.3 psia
CAB PRESS ind - 4.8-5.2 psia
PART C02 PRESS ind - <7.6 mm Hg
SUIT C0MPR P ind - 0.3-0.4 psi
ACCUM PRIM QTY ind - 30-70#
If quantity <30#

PRIM ACCUM FILL vlv - ON until 
40-70# is reached 

H20 QTY IND sw - POT 
H20 QTY ind - 10-100#
H20 QTY IND sw - WASTE 
H20 QTY ind - 20-100#

P
3 HOQ

OQ

d I

0 2
P
(D z ocn

a m
2
d
Cd
O
O

d
p

QrQa>
2,379CMP, LMP

2LMP-p-
i
H
CO
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H-o
0 h.l.k.2 ECS Redundant Component Checkprr
CD

LMP 1 ECS IND sel - PRIM 2
H

2 Suit compressor
SUIT COMPR (both) - redundant 

compressor
SUIT COMPR AP ind - 0.3-0.1+ psi

3
3 1+

>H
VO 2ON oCD

IT*
3 Suit demand regulators 

02 DEMAND REG vlv - 1
r
O cn380 PGA verification may be performed at this time.CDRO o sui r\)P Valve in PRESS position only long enough to verify 

No. 1 (or 2) demand regulator.
SUIT TEST vlv - PRESS >y wOQ la> 202 FLOW ind - increase 

PGAs inflate (if suited)
SUIT TEST vlv - DEPRESS

02 FLOW ind - 0.2-0.1+5 lb/hr 
PGAs deflate to normal (if suited)

LMPU
o£
§ £ 
x ~

ALLP
380CDRa>

2LMP
ALL

WARNING Z
O
WDo not place SUIT TEST valve to 

OFF until suit pressure and cabin 
pressure equalize, as crew dis­
comfort or possible injury may 
result.

O
Oss

pera
a

380SUIT TEST vlv - OFF 
Repeat for 02 DEMAND REG vlv - 2 
02 DEMAND REG vlv - BOTH 

(at completion)

CDR

H
U>
CO
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M*o
d h Main 02 regulators

MAIN REG B vlv - close 
EMER CAB PRESS vlv - 1 
EMER CAB PRESS TO TEST pb - push

Prt- 351CMPcd

Press-to-test pushbutton held only long enough to 
obtain momentary high flow.

H
VJ1

35 02 FLOW ind - momentary increase 
02 press - 90-110 psig (from MSFN) 

MAIN REG B vlv - OPEN 
MAIN REG A vlv - close 
EMER CAB PRESS vlv - 2 
EMER CAB PRESS TO TEST pb - push

2LMP
Oxygen pressure is telemetered only. >H "d351VO CMPON OCD

roPress-to-test pushbutton held only long enough to 
obtain momentary high flow.

CflO o sropr hdp 02 FLOW ind - momentary increase 
02 press - 90-110 psig (from MSFN) 

MAIN REG A vlv - OPEN 
EMER CAB PRESS vlv - BOTH (OFF if all 

crewmen suited)

2LMP >3 MOQ i

£ SCD
351CMPG iH cnp »-H 'XO Ort

CD 2 ^ m °4^5 H20 accumulators
SUIT CKT H20 ACCUM AUTO - 

redundant accum
02 FLOW ind - monitor for momentary 

(10 sec) increase

2LMP
2
dAllow up to 10 minutes for accumulator stroking. W
O
O
W6 Urine dump nozzle heaters

WASTE H20 DUMP - redundant heater 
UR DUMP - redundant heater

MSFN reports no significant change 
in urine and water dump nozzle 
temperatures

CMP 101P
0Q

CD
Nozzle temperatures telemetered only. Temperature 
decrease indicates heater failure; however, if nozzles 
are facing sun, decrease may not be immediate.

U)
VO
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H-o
U Covers panel 382.CMP 7 Open coolant control attenuation panelp
rf-
(D WARNING
H

SUIT FLOW RELF valve must 
remain OFF throughout 
mission or swelling of 
C02 odor absorber filters 
may result.

3
>H

VOo\ OCD r*
8 Secondary glycol loop DSE, SCE, and G&N are not coldplated. 

non-coldplated items is as follows:
20 minutes ON, 30 minutes OFF. 
20 minutes ON, hO minutes OFF. 
1.9 hours ON, 11.1 hours OFF.

Usage time for O cnO 2 §tr DSEP
>SCE0Q i? s0) G&N

382U EVAP H20 CONT SEC vlv - AUTO 
ECS IND sel - SEC 
GLY EVAP STM PRESS AUTO - MAN 
GLY EVAP STM PRESS INCR - INCR 

for *45 sec min
ECS RAD PRIM HTR - off (center)
ECS GLY PUMPS - OFF 
SEC COOL LOOP PUMP - AC 1

GLY DISCH SEC PRESS ind - 39-51 psig 
ACCUM SEC QTY ind - 30-70?

ECS RAD SEC HTR - SEC 
SEC COOL LOOP EVAP - EVAP 
After 5 minutes

ECS RAD SEC IN TEMP ind - 65-102°F 
ECS RAD SEC OUT TEMP ind - U0-102°F 
GLY EVAP SEC OUT TEMP ind - *40-50.5°F 

SEC COOL LOOP PUMP - AC 2

iHP cnLMP 2 O o(D
fk oCnSteam pressure valve requires 36 seconds from full 

open to full closed. INCR position is momentary. X -rr
2*4 o2 W
Oo

p
oq
0> Allow 5 minutes of glycol circulation before reading 

temperature indicators.

tr
I
H
O
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ep GLY DISCH SEC PRESS ind - 39-51 psig 

SEC COOL LOOP EVAP - RESET
for 45 sec min, then off (center)

2LMPct-o RESET closes steam pressure control valve. Steam 
pressure valve requires 36 seconds from full open to 
full close.vrt

3S
A ECS RAD SEC HTR - OFF

ECS IND sel - PRIM
SEC COOL LOOP PUMP - off (center)
EVAP H20 CONT SEC vlv - OFF

>H
VO
ON O382CD CMP r

It4
O cn9 Close coolant control attenuation panelO og6F
* >P

3 wOQ iPrimary glycol pumps
ECS GLY PUMPS - redundant pump

10 £sa>
1+ Switch to pump opposite that on at beginning of test. 

This verifies primary loop pump operation.
LMPd i

5SP
GLY DISCH PRIM PRESS ind - 1+0-52 psig 
ACCUM PRIM QTY ind - 30-70%

GLY EVAP STM PRESS AUTO - AUTO

2o

211 Radiator heaters
ECS RAD PRIM HTR - redundant heater

d
dSwitch to heater opposite that on at beginning of test. 

"On" time of heater is function of radiator outlet 
temperature and cyclic in nature, 
requires radiator outlet temperature at -15°F.

O
OVerification

p
0Q
ft

H
H
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O
p

4.7.*+.3 C02 Absorber Filter Replacemento>

H FilterCMP Stowage
Container

FilterObtain unused filter Stowage
Container

VJ1
No. No.X

%
b61 Canister A 

Canister B
>12H

VO b62 13ON
O03 Ik b63 A3

U A3 15 A2
O165 A3 A2 tna o£6 A3 17 A2Cr

N>P S>187 B5 A2
8 a6OQ B5 19 ?sCD

a69 B5 20G HA610 B5 21P O ^
b6 a611 22CD

4^

Open C02 canister attenuation panel 
C02 cstr divert vlv - A (or B) 350 Handle placed up for canister B filter change, down 

for canister A filter change.
Z
O
tdCanister manual bleed valve - press

Cover latching handle - unlock
Replace used filter
Qover latching handle - lock
C02 cstr divert vlv - both (center)
Close C02 canister attenuation panel
Stow used filter

O
O

p
OQ

CD

XT
\H

XT'ro

SYSTEMS MANAGEMENT



w
p STA/T STEP PANELPROCEDURE REMARKSCD
M-
O

O 4.7.4.4 Debris Screen Check Lint or other debris on screens may reduoe flow 
substantially.

P
CD

CMP Check cabin ht exch inlet screen 
Open coolant control attenuation panel Covers panel 382 and SUIT CKT RET VLVH screen.VJl

3: WARNINGP
>SUIT FLOW RELF valve must 

remain OFF throughout 
mission or swelling of C02 
odor absorber filters may 
result.

►dVO
G\ oCD

V
V
O cnO %2 5^dCDR Check SUIT CKT RET VLV screen 

If debris is present:
CAB FAN (both) - OFF 
SUIT CKT RET VLV - PUSH TO CLOSE 
Clean screens, Waste Management 

procedure b, para 4.7.4.7 
SUIT CKT RET VLV - PULL TO OPEN 
CAB FAN (both) - on (up)

Close coolant control attenuation panel
Potable Water Chlorination - TBD

>MOQ

? S<D
LMP 2O H380P CDR cn

O 01—•

cf-
(D

3 Ocn
1X —LMP 2

2CMP a
4.7.4.5 W

O
O4.7.4.6 PGA Mode Changes

>d Shirtsleeve Configuration 
EMER CAB PRESS vlv - BOTH 
02 hoses disconnected at PGA 

and coupling inserted in 
return hose

Suit flow vlv - CABIN FLOW 
(for unsuited crewman)

p a.
0Q

3510
ALL

-p-

300,301,302H
-fr*
00
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p STA/T STEP PANELPROCEDURE REMARKSw
H*o
u 380SUIT CKT RET VLV - PULL TO OPEN 

SUIT PWR - OFF 
PWR - OFF
AUDIO CONT - NORM (verify)

CDRP
9,10,6rr ALLa>

M
\J1

X WARNING3
>H If comm umbilical is to be 

disconnected at bulkhead or 
control head, VHF AM switch 
on associated panel must be 
placed OFF.

voo\ OCD rt-o cnO O Sr\Jp

£s
3 Disconnect comm control head from 

PGA
Obtain CWG adapter

qtq
fi>
d Stowage location is volume P-8, RHEB. HP cnhHrf- o o(D

Although these are communication functions, they are 
included here for purpose of continuity in completing 
shirtsleeve mode.

Connect comm control head to CWG 
adapter i

X -r?
Connect CWG adapter to biomed and 

comm carrier set connectors 
cb VHF CREW AUDIO CTR - close 
Audio panel switches - 

as desired

d
td225LMP O9,10,6ALL O

p b. PGA Configuration 
SUIT PWR - OFF 
PWR - OFF
AUDIO CONT - NORM (verify)

OQ

*=~
H
-P-
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wp PANELSTA/T STEP PROCEDURE REMARKSCO
M-o
dp WARNING
CD

If comm umbilical is to be 
disconnected at bulkhead or 
control head, VHF AM switch 
on associated panel must be 
placed OFF.

Hvn
S
3

>H
VO
ON O03

t-Remove coupling from 02 return 
hose and connect hoses to PGA 

SUIT CKT RET VLV - PUSH TO 
CLOSE (if all suited)

Suit flow vlv - SUIT FULL 
FLOW (for suited crewman)

EMER CAB PRESS vlv - OFF 
(if all suited)

Disconnect comm control head from 
CWG adapter

Disconnect CWG adapter from biomed 
and comm carrier set connectors 

Connect comm control head to CWG 
Audio panel switches - as desired 
Stow CWG adapter

ALL O cn
O So380Cr CDR
p >3 M iCTQ 300,301,302ALL ?sr, i
CD

0 H cn351p CMP O o
L-i I—'

CTa>
Z CDALL Cn 4^

i

zu
tdoo

t)
p Partial PGA Configuration (TBD)c.OQ
CD

d. EVA Configuration (TBD)
i=r

H
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tdp STA/T STEP PROCEDURE PANEL REMARKScn(-*•n
G b. T.h.'J Waste Management Proceduresp
O)

WARNING
H If germicide pouch is accidently

ruptured, proceed as follows:
• Germicide on CM surface or 

hardware; wipe up with tissue.
• Germicide on crewman’s skin; 

blot with tissue and flush 
with water.

• Germicide in crewman's eyes; 
irrigate with water from water 
gun or soaked tissue.

• Germicide ingested; take 
magnesium compound and/or 
high protein food - do not 
induce vomiting.

Urine Dump (TBD)
Defecation/Vacuum Cleaner Operation 

and Debris Disposal
Connect unit to the waste management 

dump line quick disconnect

£
3 ALL >H hdVO
ON oOD r

G
O cn

O £o&
G >p

p m iOQ fd O> rcd

G H cn
O CJ
Z o cn ^
G "to 
> —

p
CD

a. 2
Gb. W
O
OEither fecal canister or vacuum cleaner. Verify urine 

receptacle not connected to waste management dump 
line quick disconnect or low vacuum will result.

t)p
CTQ WASTE MGMT OVBD DRAIN vlv - DUMP 

Insert inner bag into unit 
Insert germicide pouch (protective 

cover removed) into fecal/emesis 
(F/E) inner bag 

Perform task

251CD

Germicide pouch inserted prior to performing task for 
defecation function only.i

H
ON Either defecation or vacuuming.

SYSTEMS MANAGEMENT



p STA/T STEP PANELPROCEDURE REMARKSCO
H*o
d WASTE MGMT OVBD DRAIN vlv - OFF 251 Upon completing defecation or vacuuming function only.ALLP
a>

Debris bags are in short supply, 
replace bag when vacuum cleaner suction is reduced.

Seal inner bag When vacuuming,
H
VJJ Rupture germicide pouch 

Place inner bag into outer F/E 
bag and seal outer bag 

Knead contents
Only subsequent to initial odor 

detection will waste stowage 
compartment be vented prior to 
each waste deposit

WASTE STOWAGE VENT vlv -
VENT for 30 sec, then CLOSED 

Stow outer F/E bag

X
%

>H Fecal contents only required to be kneaded.'O
ON o00

rr
O cnO o s
hH CNJ

tr
252p

3
CTQ ? sa> Fecal matter stowed in waste stowage compartment.
d HP ►H S3 O O

§ s
a ~

Emesis
Obtain fecal/emesis (F/E) bag 
Perform task
Insert germicide pouch (protective 

cover removed) into inner F/E bag 
Seal inner F/E bag 
Rupture germicide pouch 
Insert inner F/E bag into outer F/E 

bag and seal
Only subsequent to initial odor 

detection will waste stowage 
compartment be vented prior to 
each waste deposit

WASTE STOWAGE VENT vlv - VENT 
for 30 sec, then CLOSED 

Stow outer F/E bag

cf c.0)

25
dwooat)

p
OQ

H
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STA/T STEP PANEL REMARKSPROCEDURECO

H-o
d U.7.^.8 CM Repressurization
<T>

Normal Mode (time approx 30 min) 
CAB PRESS RELF (2) - NORMAL 

(safety latch on)
02 PRESS IND sv - SURGE TANK 
02 PLSS vlv - FILL 
REPRESS 02 VLV - OPEN 

CRYO TK 1 02 PRESS ind - 
150 psia min 

02 PLSS vlv - OFF
CAB PRESS ind - 3.0 psia 

(in 1 minute)
REPRESS 02 VLV - CLOSE

a.
325H CDR\-n

X 23 LMP
3261 CDR >H 601 Guarded.

Minimum surge tank pressure.
VOo\ O200 LMP t-

t-
326 OCDR cn

O §2LMP O
* >2 M ,601 Close about 2 minutes after cabin pressureGuarded. 

reaches 3.0 psia.
CDRCTQ £s

H In 
O °■ ■ I—1

o
a

CAB REPRESS vlv - OPEN (CW)
CAB PRESS ind - U.8-5-2 psia 

CAB FAN (both) - on (up)
02 PRESS IND sw - TANK 1 
CAB REPRESS vlv - close (CCW)

rf Maintain 150 psia minimum in surge tank.351CMP
32LMP ocn

tx -
351CMP 2d

tdAlternate Mode (time approx 52 min) 
02 PLSS vlv - OFF 
CAB PRESS RELF (2) - NORMAL 

(safety latch off)
EMER CAB PRESS vlv - BOTH 
CAB REPRESS vlv - OPEN (CW)
02 PRESS IND sw - SURGE TANK 
CRYO TK 02 PRESS 1 ind - 150 

psia min

b. O326 To conserve emergency 02 supply.CDR O
325

CTQ 351CMPn>

2LMP
Minimum surge tank pressure.

■t-
t
H
■fr­ee
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bd PANEL REMARKSP STA/T STEP PROCEDURECOH*
O
d
p 351EMER CAB PRESS vlv - OFF 

CAB REPRESS vlv - adjust to 
150 psia min

CAB PRESS ind - k.8-5.2 psia 
CAB FAN (both) - on (up)
02 PRESS IND sw - TANK 1 
CAB REPRESS vlv - close (CCW)

CMPCT
0)

H
2vn LMP

3
3

>H 351CMPVOo\ OCD
Lone Crewman Mode (TBD)c.

O cnU.T• • 9 Pressure Suit Circuit and PGA Check so P 5at 5.0 psia hdp >w I0Q W O 
► ^(D a. Gross Suit Circuit Verification This procedure may be used in lieu of b, PGA Check 

Only, to ascertain complete suit loop integrity.d 'H co
o 2 

>5

p> DIRECT 02 vlv - close (CW) 
SUIT PRESS ind - 1+.8-5.2 psia 
02 FLOW ind - 0.2-0.1+ lb/hr 
SUIT TEST vlv - PRESS

ft CDR T(D
CMP 2

380CDR All crewmen exercise PGA joints during pressurization 
period. DIRECT 02 valve may be slightly opened to 
reduce suit loop pressurization time, but must be 
fully closed (CW) at U.O psig suit pressure.

Zdwo02 FLOW ind - 1.0 lb/hr (pegged) 
02 FLOW HI It
MASTER ALARM pb/lt (3) - on, 

push
SUIT PRESS ind - 8.9-9.5 psia 
PGA press ind (3) - ^.1-4.5 psig

CMP 2 O
WAfter l6-second delay.on

nd ALL 1,3,122P
OQ
O CMP 2 In approximately 75 seconds.

ALL PGA
XT
IH

XT'
VO
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p STA/T STEP PROCEDURE PANEL REMARKSCO
H*o
a WARNINGP
rf*n

Sudden depressurization can result 
from aneroid chamber relief valve 
leakage when demand regulator is in 
OFF position, causing crew discomfort 
or possible injury.

Hui
33

>H
VOo\ O38000 02 DEMAND REG vlv - OFF

02 FLOW ind - 0.2 lb/hr (pegged) 
02 FLOW HI It 
PGA press ind (3) - <0.5 psi/min 

pressure decay

CDR F2CMP F
O cnout

O 21Crewmen to remain inactive while monitoring pressure 
decay to preclude indicator fluctuation, 
schedule monitoring during accumulator stroking or 
30 seconds thereafter.

PGAALL
p VDo not >M0Q (£ 2O

O a wp
380 o n 

Sg
Momentary 02 flow increase until SUIT TEST valve in 
DEPRESS position.

CDR 02 DEMAND REG vlv - BOTHct>

SUIT TEST vlv - DEPRESS
02 FLOW ind - 0.2-0.4 lb/hr 
SUIT PRESS ind - slightly 

>CAB PRESS ind 
SUIT TEST vlv - OFF

CMP 2
In approximately 75 seconds. 2

D
W380CDR O
O

b. PGA Check Only This procedure performed only if individual or 
collective PGA verification required.P

DIRECT 02 vlv - close (CW) 
SUIT PRESS ind - 4.8-5.2 psia 
02 FLOW ind - 0.2-0.4 lb/hr

CTQ 7a> LMP 2

l
H
\jy
o
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STA/T STEP PANELPROCEDURE REMARKSto

M-O 380 All crewmen exercise PGA joints during pressurization 
period. DIRECT 02 valve may be slightly opened to 
reduce suit loop pressurization time, but must be 
fully closed (CW) at 1+.0 psig suit pressure.

SUIT TEST vlv - PRESSCDRd
P
CD

02 FLOW ind - 1.0 lb/hr (pegged) 
02 FLOW HI It - on 
MASTER ALARM pb/lt (3) - on, 

push
SUIT PRESS ind - 8.9-9.5 psia 
PGA press ind (3) - 1+.1-U.5 psig

WARNING

H 2LMPvji
2
P 1,3,122ALL

>H'O 2 After approximately 75 seconds.LMPo\
OCD PGAALL r
t-
O cno
O M13- Suit flow valve(s) may remain in 

OFF position for no longer than 
one minute or asphyxiation may 
result.

p >3 M >0Q

5“cd

U H cn
1-1 DO CJ 
Z o cn ^

p
CT CAUTION0

If all suit flow valves are 
closed simultaneously the suit 
compressors must be shut off 
to prevent compressor damage due 
to deadheading of the suit loop.

1
hG 73 
> ^
ZdwoowSuit flow vlv (suited 

crewmen) - OFF 
Disconnect 02 exhaust umbilical 

from PGA (suited crewmen)
PGA press ind (suited 

crewmen) - <0.5 psi/min 
pressure decay

Reconnect 02 exhaust umbilical to 
PGA (suited crewmen)

300,301,302
*0P

CTQ
CD

PGA Crewmen to remain inactive while monitoring pressure 
decay to preclude indicator fluctuation.-fr-

H
Vi
H
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M-o Suit flow vlv (suited

crewmen) - SUIT FULL FLOW 
SUIT TEST vlv - DEPRESS

out

ALL 300,301,302d
P

380CDR<t>
2LMP 02 FLOW HI It 

02 FLOW ind - 0.2-O.k lb/hr 
SUIT PRESS ind - slightly <CAB 

PRESS ind
SUIT TEST vlv - OFF

Hvn
In approximately 75 seconds.£

3
380CDR >H

VO dON c. Lone Crewman Operation (TBD) 
k.'J.h.lO Hygrometer Operation

Ooo rAllow hygrometer system to come to thermal equilib­
rium in cabin prior to use (about 10 minutes).
DEW/0FF/AMB switch to OFF before power cable connected 
to 28 vdc outlet.

rO cn
O sotr DEW/OFF/AMB - OFF HYGR0ALL 2 >P
3 M iCTQ o 

> wUTIL PWR - OFF
Connect to 28 vdc utility outlet 
UTIL PWR - on (up)
DEW/OFF/AMB - AMB 
Extend sensor in sample area, 

record reading

100CD

d H cn
02
3 o cn ^

ro
> —

P
cd HYGR0

Sensor held by connector to prevent obstructing 
opening in housing, giving erroneous indication. 
Gently wave sensor through air sample until reading 
stabilizes, then record reading. 2

dDEW/OFF/AMB - DEW
Extend sensor in sample area, record 

reading
Convert readings to relative humidity 

and record
If surface temperature required: 

DEW/OFF/AMB - AMB 
Press sensor unit against surface 

(approx 1 min)
DEW/OFF/AMB - OFF 
UTIL PWR - OFF

Disconnect and stow hygrometer

td
O
O

Using ambient and dew point readings, consult con­
version chart to obtain relative humidity percentage.

d
p

0Q
CD

Hold sensor button against surface until meter 
reading stabilizes (approximately one minute).■e-

H
ro 100
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H* •o
4.7.4.11 CM 02 Supply Refilld

Three Crewmen Operation
02 PRESS IND sw - SURGE TANK 

CRYO TK 1 02 PRESS ind - >400 
psia

CAB REPRESS vlv - close (CCW) 
REPRESS 02 VLV - CLOSE 
02 PLSS vlv - FILL

CRYO TK 1 02 PRESS ind - 865-935 
psia

02 PRESS IND sw - TANK 1 
02 PLSS vlv - OFF

a> a.
2LMP

Hvn
2

CMP 351
>6oi Guarded.CDRH

326VO
OON

OO LMP Monitor pressure to assure no decrease below 150 psia.2 rro cnUpon completing refill operation.a 326 o ^CL tOCDRIT
>2 M 10Q Lone Crewmen Operation (TBD)b. gs0

d IH4.7.4.12 s
§§
53

CM Pressure DumpPTn>
CAB PRESS RELF Valve - Three Crewmen 

CAB FAN (both) - OFF 
02 PLSS vlv - OFF 
DIRECT 02 vlv - close (CW)
CAB PRESS RELF (RH) - DUMP 

(safety latch off)
CAB PRESS ind - 3.0-3.25 psia 

CAB PRESS RELF (RH) - BOOST ENTRY 
02 FLOW ind - >0.2 lb/hr

a.
LMP 2

326CDR
27 dValve in DUMP position long enough for cabin pressure 

to decrease to approximately 3.25 psia.
325 d

O
OLMP 2

CDR 325ti LMP 2 Verifies cabin pressure regulator lockout.
OQ
(H

SUIT PRESS ind - 3.5-4.0 psia Verifies suit demand pressure regulator aneroid 
function.

CAB PRESS RELF (RH) - DUMP 
CAB PRESS ind - 0.0 psia 

(within 6 min)

CDR 325-Cr
I Cabin at 0.01 psia within 4.5 minutes.LMP 2H

00
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wp STA/T STEP PANEL REMARKSPROCEDUREcn
H*o

CAB PRESS RELF (2) - NORMAL 
(safety latch on)

CDR 3250p
a>

b. CAB PRESS RELF Valve - Lone Crewmen
(TBD)

c. Unified Hatch PRESS EQUAL VLV -
Three Crewmen (TBD)

d. Unified Hatch PRESS EQUAL VLV -
Lone Crewman (TBD)

4.7.4.13 Suit Circuit Purge of H2

Hvn
3
3

>
VO
ON o00 r

o cn
O
&

DIRECT 02 vlv - OPEN (CCW) for 1 min Suit circuit pressure relief valve dumps hydrogen 
into cabin.

P 7 >3 MffQ gsa> 202 FLOW ind - increases 
02 FLOW HI It 
MASTER ALARM pb/lt (3) - on, push 

DIRECT 02 vlv - close (CW)
02 FLOW HI It 
02 FLOW ind - decreases

U sHon cnP
o2

X ^

1,3,122CD
7
2off

4.7.4.14 Secondary glycol loop placed in evaporative cooling 
mode, and routed only to suit circuit heat exchanger

Cabin Cold-Soak Operation 0woActivate Cold Soak
Open coolant control attenuation 

panel

a. OCovers panel 382.CMP
►d
p

OQ WARNING
CD

SUIT FLOW RELF valve must 
remain OFF throughout 
mission or swelling of C02 
odor absorber filters may 
result.

-tr-
H
\jy
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wp PANELSTA/T STEP PROCEDURE REMARKSCO
M-o
G 382SUIT HT EXCH SEC GLY vlv - FLOW 

EVAP H20 CONT SEC vlv - AUTO 
Close coolant control attenuation 

panel
GLY TO RAD SEC vlv - BYPASS 
CAB TEMP - MAN 
PRIM CAB TEMP vlv - C (CW)
SEC CAB TEMP vlv - OFF (CCW)
SUIT CKT HEAT EXCH - BYPASS 
ECS IND sel 
SEC COOL LOOP PUMP - AC 1 
GLY DISCH SEC PRESS ind - 39-51 psig 
ACCUM SEC QTY ind - 30-70$
SEC COOL LOOP EVAP - EVAP 
GLY EVAP SEC OUT TEMP ind - 1+0-50.5°F 
GLY EVAP SEC STM PRESS ind - 

0.1-0.15 psia 
ECS IND sel - PRIM 
ECS RAD PRIM OUT TEMP ind - >-20°F 

If <-20°F

CMPp
c-r
CD

H
\J1 377
£ 2LMP3 Max cold position.

Bypasses cabin heat exchanger.
303CMP >H

VO
o\ 2 O00 lmp

rSEC ro cn
O After initiating cold-soak operation, periodic ECS 

monitoring check should include readings from the 
following secondary loop indicators:
OUT TEMP, GLY EVAP SEC STM PRESS, GLY DISCH SEC 
PRESS, and ACCUM SEC QTY.

SOtf DOP

« f g s
p GLY EVAP SECOQ
CD

a 1H cnp
o 2CD

ocn 4^
1Cold soak operation stopped until ECS RAD PRIM 

OUT TEMP >0°F.
SEC COOL LOOP EVAP - RESET 

for 1+5 sec min, then off 
(center)

SEC COOL LOOP PUMP - off (center) 
SUIT CKT HT EXCH

G
td
O
O

TJ ON
P

CTQ
CD b. Deactivate Cold Soak

SEC CAB TEMP vlv - COOL MX (CW)
CAB TEMP - AUTO
SUIT CKT HEAT EXCH - ON

CMP 303
LMP 2-tr*

1
H
vn
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H-
O

G 2 RESET closes steam pressure control valve, 
pressure valve requires 36 seconds from full open 
to full close.

SteamSEC COOL LOOP EVAP - RESET for 
45 sec min, then off (center)

LMPP
rt-
CD

SEC COOL LOOP PUMP - off (center) 
GLY TO RAD SEC vlv - NORMAL 
Open coolant control attenuation 

panel

H
ui 3TTCMPX
$

>VO
ON WARNING O03

rSUIT FLOW RELF valve must 
remain OFF throughout 
mission or swelling of C02 
odor absorber filters may 
result.

O cnO o suZi r\>&
p

>u
CTQ l? sCD

o HP cn382 o nEVAP H20 CONT SEC vlv - OFF
Close coolant control attenuation 

panel

rt*CD

CM/LM Pressure Equalization (TBD)4.7.4.15 2
G

Tunnel Pressure Integrity Check (TBD)4.7.4.16 td
O
O
W

p
OQ

CD

-fr*
1Hvn

ON

SYSTEMS MANAGEMENT



wp> PANEL REMARKSSTA/T STEP PROCEDUREw
H*o
d U.7.5 CAUTION AND WARNING SYSTEMp>
a> System management procedures for the C&WS consist of the following:
Hvn A procedure is provided for an operational test of the detection unit, system status 

lights, and the MASTER ALARM tone and lights. The test may be conducted at any time 
during the mission at the discretion of the crew.

a.3
3

>H
VOo\

An adjustment may be made at each orbital sunset to facilitate dark adaptation during 
the period of orbital darkness.

O00 b. rr
O cn

Acknowledgement of system status light illumination and resetting of the master alarm 
circuit is required. The procedures apply during prelaunch or any flight phase of the 
mission.

O
2 N

C .
p> >W iOQ gsa>
d A procedure is provided for inhibiting the MASTER ALARM tone in each headset, at the 

discretion of the crew. o 2

53

d.P>
Ct-

U.7.5*1 C&V/S Operational Check

Position 1 is momentary, 
light on MDC-122 accomplished when G&N condition 
lights on that panel tested, 
activated by this test.

A lamp test of MASTER ALARMC/W LAMP TEST - 1 2CMP 2
d
tdMaster alarm tone not
O
O

MASTER ALARM pb/lt - on 
LH C/W It (16) - on 

C/W LAMP TEST - 2
MASTER ALARM pb/lt - off 
LH C/W It (16) - off 
MASTER ALARM pb/lt - on

1CDR
2CMPP> Position 2 is momentary.OQ

O 1CDR
2CMP
3LMP-tr-

IH
V/7
->3
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wp STA/T STEP PANEL REMARKSPROCEDUREcn
M-o
u RH C/W It (23) - on 

C/W LAMP TEST - off (center) 
MASTER ALARM pb/lt - off 
RH C/W It (23) - off 

C/W CSM - CM
CM RCS It (both) - on

2CMPP
a> 3LMP

2CMPHui Master alarm tone activated by this test. 
Systems 1 and 2 status lights.S5

$
>H MASTER ALARM pb/lt and tone (3) - MASTER ALARM light on MDC-1 will not come on if C/W 

NORM switch in BOOST position.
1,3,122ALLvo

ON O03 on rMASTER ALARM pb/lt - push
MASTER ALARM pb/lt and tone (3) - off 

C/W CSM - CSM
CM RCS It (both) - off

t-
O cn

2O gCMP 2 $tr
p
3

uQ o
> V*U. 7.5.2 Dark Adaptation Adjustmenta>

O H cnp C/W NORM - ACK (at sunset) 
C/W NORM - NORM (at sunrise) o Sg o cn ^

prn>

U.T•5•3 Acknowledge/Reset Master Alarm
Indication 2

0
WNormal mode

MASTER ALARM pb/lt and tone 
(3) -

MASTER ALARM pb/lt (3) - push

a.
O1,3,122ALL O
Won

All MASTER ALARM lights have reset capability.
Pushing any light will reset alarm circuit unless C/W 
NORM switch in BOOST position. In this case, there is 
no reset capability with MASTER ALARM light on MDC-1.

T)
p

OQn>

MASTER ALARM pb/lt and tone (3) - 
off

Applicable C/W It - remains on
■p-
i

C/W light remains on until malfunction corrected.H CMP 2VJI
CD

SYSTEMS MANAGEMENT
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o
d Acknowledge mode (C/W NORM in ACK) 

MASTER ALARM pb/lt and tone 
(3) - on

MASTER ALARM pb/lt (2) - push 
and hold

MASTER ALARM pb/lt and 
tone (3) - off 

Applicable C/W light - on, 
for malfunction indication 

MASTER ALARM pb/lt (2) - rel 
Applicable C/W light - off

b.p 1,3,122CT ALLa>
1,3 MASTER ALARM light on LEB-122 does not have 

acknowledge capability.
CDR,LMPHvn

X 1,3,122ALL$
>H 2vo CMPON
OCD
r1,3CDR,LMP

Light may be recalled by again holding MASTER ALARM 
light on MDC-1 or MDC-3.

2CMP O (nO 2 §^-7-5.^ Master Alarm Tone Headset ControlP3 WCTQ Igscd a. Inhibit tone 
PWR - AUDIOd 9,10,6 Inhibit function may be selected individually or in 

any combination.
iALL cn 

O 2 

§ 2
?3

P
0)

b. Permit tone
PWR - AUDIO/TONE

2
d
Woo
w

p
oq

CD

•P*
I
H
VO
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wp STA/T STEP PANELPROCEDURE REMARKSco
o
o 4.7.6 TELECOMMUNICATIONSP
a>

The T/C system will be in operation throughout the entire mission. The information and 
procedures included here consist of normal and backup procedures that will be utilized during 
the earth orbital phase to accomplish mission requirements and satisfy test objectives. Some 
of these procedures will only be required during tests or contingencies.

H

3
$

>H Most orbital paths will involve passage over several MSFN ground stations within acceptable 
slant ranges for S band voice and data communications. Equipment necessary for voice communica­
tions, PCM, and TLM transmission will be activated and operating at all times. The UDL will also 
remain activated and capable of receiving up data when required.

VOov OCD

O cn
O otr

3 >Action required of the crew for voice communications and transmission of real-time PCM TLM 
will be to ensure optimum radiation and reception of RF signals, either by maintaining S/C 
attitude such that the selected omni-antenna is directed toward the MSFN station or by changing 
antennas with the S band antenna switches (2) on MDC-3. Also, the audio control panels (MDC-6, 
-9, and -10) must be set up in accordance with the requirements of the individual crewman for 
control of voice transmission and reception.

P
M 10Q Jd o 
> w(D

G H cn
O °

0 cn ^

>

p
(D

The reception of up data for updating the CTE and receiving real time commands (RTCs) will 
require no action on the part of the crew since the UDL will normally remain activated and will 
utilize the same omni-antenna as that used for S band voice and data operations. For updating 
the Apollo guidance computer, however, the up telemetry switches (panels 2 and 122) must be set 
to the ACCEPT position.

3
G
td
O
O
W

TJ The following procedures are presented with the assumption that the appropriate electrical 
buses are powered and that the proper circuit breakers are closed.P

0Q
a

tr
8H
G\O
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p PANEL REMARKSSTA/T STEP PROCEDURECO
M ■o
d U.7.6.1 Basic Switch ConfigurationP
cd

Apply A-C Power 
TELCOM GRP 1 - AC1 
TELCOM GRP 2 - AC2

LMP 1
hH

£
3 9,10,6Audio Panel (3)

MODE (3) - INTERCOM/PTT 
S BD (3) - T/R 
SUIT PWR (3) - on (up) 
AUDIO CONT (3) - NORM 
PWR (3) - AUDIO/TONE 
VHF AM (3) - T/R 
INTERCOM (3) - T/R 
PAD COMM (3) - OFF

Each crewman's individual audio panel must be acti­
vated to enable him to receive or transmit voice 
signals. T/R position enables voice transmission and 
reception over selected audio channel. RCV position 
permits reception only.

ALL 2 >Hvo
On o00 r

F
O cn

O
2 mP

>P Ham i£sCD

d
O O

SB

P
3S Band Normal

S BD NORM XPNDR - PRIM
LMP 3rt-

(D Whenever S BD NORM XPNDR sw positioned from PRIM to 
SEC or from SEC to PRIM, hesitate momentarily in OFF 
position to allow relay activation to follow switch 
action. 2S BD NORM PWR AMPL PRIM - PRIM 

S BD NORM PWR AMPL HI - HIGH 
S BD NORM MODE VOICE - VOICE 
S BD NORM MODE PCM - PCM 
S BD NORM MODE RNG - RANGING

d
Woo

pcm
CD h S Band Aux

S BD AUX TAPE - OFF 
S BD AUX TV OFF

!H
H
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bd
p STA/T STEP REMARKSPANELPROCEDUREw
H-o

5 Up TLM
UP TLM DATA - DATA 
UP TLM CMD - NORM 
PWR AMPL tb - gray

0
3p LMPrt-

(l

Gray display indicates power applied to S Band power 
amplifier.
Gray display indicates tape in motion.

H

S TAPE MOTION tb - gray
S Band Antenna

S BD ANT OMNI A - A 
S BD ANT OMNI

VHP AM
VHF AM A - SIMPLEX 
VHF AM B - off (center)
VHF AM ECV ONLY - off (center)

VHF BCN - OFF
Tape recorder

TAPE RCDR PCM/ANLG - PCM/ANLG 
TAPE RCDR FWD - FWD 
TAPE RCDR RCD - RECORD

3
>6H

VO
On oCD OMNI rv7 O cn

O So& [N)P ^ >3 M ,OQ W o
> V*H cn
o 2

Q
80

p 9a>
3 ocn 

!̂

210 Power
SCE PWR - NORM 
PMP PWR - NORM

0
Woo

11 TLM Inputs
PCM BIT RATE - LOW*0 Do not change PCM BIT RATE switch while tape recorder 

operating.
P

OQa>

12 VHF ANT - SM LEFT
-tr-
I 100CMP 13 RNDZ XPNDR - OFFH

ONro
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d U.7.6.2 High Gain Antenna OperationPrr
0> 2HI GAIN ANT TRACK - MAN 

HI GAIN ANT SERVO ELEC - PRIM 
HI GAIN ANT BEAM - WIDE 
HI GAIN ANT PWR - POWER

CMP
Hvn

SCAN LIMIT light will come on momentarily and MASTER 
ALARM lights will come on.

3P
>HI GAIN ANT PITCH & YAW POS (2) 

set in required antenna angles 
S BD ANT OMNI - HIGH GAIN 
HI GAIN ANT S BD ANT ind - >1/2 scale 
HI GAIN ANT TRACK - AUTO

H ►dVO oOn
03 t-3LMP t-

2CMP O Cfin With TRACK switch in REACQ, antenna will reposition to 
position control settings upon loss of signal. °§p

>3 WHI GAIN ANT S BD ANT ind - >1/2 scaleCTQ I£sCD

d U.7.6.3 S-Band Xponder Modes iHp cr
O ort-

cd
3 sVoice, RT-HBR Data, Ranging 

Select BASIC except 
PCM BIT RATE - HIGH

Cn 4^LMP
3

2Voice, RT-LBR Data, Ranging 
Select BASIC

d
W
O
OVoice, RT-HBR Data 

Select BASIC except
S BD NORM MODE RNG - OFF 
PCM BIT RATE - HIGH

P
OQ

CD

Voice, RT-LBR Data 
Select BASIC except

S BD NORM MODE RNG - OFF
iHo\

LO
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H-o
Voice and Ranging 

Select BASIC except
S BD NORM MODE PCM - OFF

O LMP
rt

3CD

H Voice
Select BASIC except

S BD NORM MODE PCM - OFF 
S BD NORM MODE RNG - OFF

vn

A
>H Tdvo

ON OCD Voice and LBR PCM with Apollo/Recovery 
Instrumented Aircraft (A/RIA)

Select BASIC except
S BD NORM MODE RNG - OFF

rro cn
O So DOTJ >3 MU,T•6.U FM Xmtr ModesOQ g sCD

U iHDump PCM/Analog
Select BASIC except 

TAPE RCDR FWD - REWIND 
S BD AUX TAPE - TAPE 
TAPE RCDR RCD - PLAY 
TAPE RCDR FWD - FWD (after rewind 

complete)
TAPE MOTION tb - gray 
Rewind and return to BASIC

cn
O ° .. ►—*(D
2 Ocn 4^

i

adwGray display indicates tape in motion. O
O
W

Td Dump LM PCM
Select BASIC except 

TAPE RCDR FWD - REWIND 
S BD AUX TAPE - TAPE 
TAPE RCDR PCM/ANLG - LM PCM 
TAPE RCDR RCD - PLAY

P>
OQ

CD

■P-
I
H
ON
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H-
O

TAPE RCDR FWD - FWD (after rewind 
complete)

TAPE MOTION tb - gray 
Rewind and return to BASIC

d 3LMPP
ct-
CI> Gray display indicates tape in motion.
H

3 TV$
>H WARNING to\oo\ OCD toInsure that S BD AUX TV switch 

is OFF prior to connecting or 
disconnecting the TV camera.

to
O cn

O o sX roto top >3 toSelect BASIC except 
S BD AUX TV - TV 
Television camera - on 
Television camera ALC - as required

i(TO £sCD

U CAMR iH cnP
o£ 
§ S

cf-
CD

BASIC switch configuration provides CSM-MSFN voice, 
CSM-LM voice, and CM-recovery voice.

U.7.6.5 VHF/AM Modes ito-
Simplex A 

Select BASIC
todto
OPLSS operation.Duplex A

Select BASIC 
VHF AM A -

O
except
DUPLEX

to
to 3
p

OP
CD Backup CM-recovery voice.Simplex B

Select BASIC 
VHF AM B - 
VHF AM A -

except
SIMPLEX
off (center)

tr
I
H
G\vn
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H*o
d Duplex B

Select BASIC except 
VHF AM B - DUPLEX 
VHF AM A - off (center)

Backup PLSS operation.P LMPrf
(D

3
H
VJ1
■S Provides capability to monitor recovery VHF voice 

transmissions.
RCV ONLY A

Select BASIC except 
VHF AM RCV ONLY - A 
VHF AM A - off (center)

p
>

VOs o
r

U.7.6.6 Under nominal conditions MSFN will control tape 
recorder operation.

DSE Record Modes O cnO 2^p
>3 Record HBR CM Data, CM/IC, LM/IC, LM/PCM In order to dump LM PCM at high speed when recorded 

with HBR CM PCM, two dumps are required.
W ,OQ

S sa>
d Select BASIC except 

PCM BIT RATE - HIGH 
VHF AM RCV ONLY - B DATA

iHP cn
O o
%s

(D

Record LBR CM Data, CM/IC, LM/PCM, 
EVA/LM/IC

Select BASIC except
VHF AM RCV ONLY - B DATA

ZdwooRecord HBR CM Data, EVA/LM/IC, CM/IC 
Select BASIC except 

'VHF AM A or B - DUPLEX 
PCM BIT RATE - HIGH

d
p

OQ
a

Record LBR CM Data, EVA/LM/IC, CM/IC 
Select BASIC except 

VHF AM A or B - DUPLEX
■tr-
I
H
ON
G\
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M*o
d U.7.6.7 Conference ModePcr
CD Conference (Voice Relay) with Duplex A Configures T/C to provide relay of voice and data 

between MSFN and LM or EVA via CSM.H
VI Select BASIC except 

MODE - VOX
S BD NORM MODE VOICE - RELAY 
VHF AM A - DUPLEX 
VHP AM RCV ONLY - A

2 Provides full conference between CSM/LM/EVA/MSFN 
while relaying EVA data to MSFN.

10CMPA 3LMP
>Hvo

ON O00 r
dConference (Voice Relay) With Duplex B 

Select BASIC except 
MODE - VOX
S BD NORM MODE VOICE - RELAY 
VHF AM B - DUPLEX

Same as previous mode except no EVA data relay. O cn
O s9 aXT 10CMPP >P w3LMPOQ lfd o

J> LOCD

d iH COp
o G

PS

.7.6.8 Rendezvous Transponder ActivationCT
CD

and Self Test

RNDZ XPNDR - HEATER for 2h min. , then 
to PWR

SYS TEST (LH) - XPNDR 
SYS TEST (RH) - A (XMTR power, self 

test)
SYS TEST ind - 2.5-5 vdc 
SYS TEST (RH) - B (RCVR AGC, self test) 
SYS TEST ind - 0-U.5 vdc 
SYS TEST (RH) - C (Frequency lockup, 

self test)
SYS TEST ind - h.5 vdc 
SYS TEST (RH) - D (RCVR AGC)

100 One minute warmup required if self-test only to be 
performed.

CMP
2101 d
td
O
O

73
p

CTQ
CD

■fcr
The SYS TEST selectors (2) must remain in XPNDR and D 
while operating rendezvous transponder otherwise 
transponder will be in self-test mode.

H
ON
-4
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o U.7.6.9 Backup Modesd
p Requires coordination with MSFN. Updata signal 

(noise) will be present in headsets until MSFN 
reconfigures for this mode.

Up Voice Backuprt-
(D

H Select BASIC except
UP TLM DATA - UP VOICE BU

VJl

3£ LMP
3

Down Voice Backup 
Select BASIC except

S BD NO™ MODE PCM - OFF 
S BD AUX TAPE - DN VOICE BU 
S BD NORM MODE RNG - OFF

>H
VO
ON o03 r

d
o cnO oSfir Down Voice and LBR RT Data Backup 

Select BASIC except
S ED AUX TAPE - DN VOICE BU 
S BD NORM MODE RNG - OFF

P
>mOQ la>

d iHP oaO oKeya>
m °Select BASIC except

S BD NORM MODE PCM - KEY 
S BD NORM MODE RNG - OFF

4^

Down Data Backup 
Select BASIC except 

PMP PWR - AUX
d
td
O
O

U.7.6.10 Pad Communications
p

CTQ
Select BASIC except

TAPE RCDR FWD - off (center) 
Prior to launch

PAD COMM (3) - T/R (or RCV) 
PAD COMM VOL tw (3) - as req 

Launch -10:00
PAD COMM (3) - OFF

(T>

-Cr 9,10,6ALL PAD COMM switch can be used after launch for 
intercom backup with PAD COMM VOL tw - deer.

iHo\
CD
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H*
o

d U.T.7 MECHANICAL SYSTEMSPrra> Operations for opening and closing the unified and combined hatches are presented in the 
following paragraphs, as well as the removal and installation of the docking probe and drogue. 
The procedures include performing the operations from the interior and exterior of the CM.

H

3
3 h .7.7.1 Opening Unified Hatch for EVT

>H
VO
ON Opening unified hatch from CM interior 

PGA's donned and checked, para U.7.^.9 
Procure tether and tool B and fasten 

to arm
Dump CM pressure, para H.7.^.12

Oa.03 t-ALL
Tool B stowed in location Al. O cn

O 5o&
* >CMPp

3 M i0Q fd o 
► ?

a> WARNING
d ia go £

3 o cn 4^

>5

p Counterbalance piston chamber 
must be vented and counterbalance 
mechanism must be disengaged 
prior to opening the hatch in 
orbit.

rr
O

z
d

CAUTION WooTo prevent shearing lock pin, 
set lock pin rel knob to UNLOCK 
prior to operating actr handle.

W
porqa>

Lock pin rel knob - UNLOCK 
Gear box sel 
Actr handle sel - U (unlatch)
Actr handle rel - push or squeeze 
Actr handle - operate (until hatch can 

be opened)

Pin can be sheared if left in LOCK position.
UNLATCH

■f'sH Push (button) or squeeze (bar) releases actuator 
handle for operation.

ONvo
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wp STA/T STEP PANEL REMARKSPROCEDUREw
H-
O

G Opening unified hatch from CM exterior 
PGA's donned and checked, para ^.7«^«9 
Dump CM pressure para, U.7.^.12 

PRESS EQUAL VLV - insert tool B, 
depress and rotate (CW) to stop

b.P ALLa>

Depressing pressure equalization valve with tool B 
will release inside actuating handle from stowed 
position, and rotating to stop will open valve.

H
Vil

X
WARNING

>H
VO
ON Counterbalance piston chamber 

must be vented and counterbalance 
mechanism must be disengaged 
prior to opening the hatch in 
orbit.

OCD r
o cnO o 5KH CNJ

&
P

>3 mOQ i£ s(D insertHatch actuation socket 
tool B

Rotate CW lU°
Rotate CCW (382°) until hatch 

can be opened

G iHP O ^Releases lock pin. 
Releases hatch latches.

cf
(D

4^
ffi -

U.7.7.2 Closing Unified Hatch for EVT 2
G
WClosing unified hatch from CM interior 

Actr handle sel - N (neutral)
Gear box sel - N (neutral)
Open door rel handle - pull 
Verify latches are in open position 
Close hatch
Open door rel handle - stow 
Gear box sel
Actr handle sel - L (latch)

a.
OCMP O

D-ring.p
OQ
0

LATCH
H
O
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o
G CAUTIONP
ct-
CD To prevent shearing lock pin, 

set lock pin rel knob to UNLOCK 
prior to operating actr handle.

Hvn

3 Actr handle rel - push or squeeze 
Actr handle - operate (while holding 

hatch closed)
Verify hatch fully latched 

Lock pin rel knob - LOCK 
(automatic ally)

LOCK PIN ind - not extended

CMP
>H
►dVOo\ OCo

rVerified lock pin has automatically engaged. O cnO o £p- Indicated lock pin is engaged.p >P W ,CTQ ? sa> xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XXa I

a W 
OG

If hatch was opened from CM
exterior and lock pin rel knob 
does not lock, LOCK PIN 
reset - RESET (push)

P
ct-
(D

3 Ocn 4^
iffi —

XXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 2
0

Actr handle - stowed position 
Repressurize CM, para U.7.^.8

td
O
O

b. Closing unified hatch from CM 
exterior

Actr handle sel - N (neutral) 
Gear box sel - N (neutral) 
Open door rel handle - pull 
Close hatch
Open door rel handle - stow 
Hatch actuation socket 

tool B

P
OQ

D-ring.
LMP

H insert
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H*’o
G Rotate CW (382°) to stop 

then rotate CCW l4°
Tool B - remove from socket 
LOCK PIN reset - RESET (push)
Lock pin rel knob - LOCK 
LOCK PIN ind - not extended 
If press equal vlv is open

PRESS EQUAL VLV - insert tool B 
and rotate CCW to stop 

Remove tool B
Repressurize CM, para ^.7.^.8

LMP Engages hatch latches.Prt-

Engages lock pin.CMPH
U1
s
3 LMP

>H
VOo\ Seals CM pressure equalization valve. O03 r

G
O cnO o s4.7•7•3 Unified Hatch CounterbalanceP

2 >Operation MOQ i£ oJ> LO
(D
o Deactivate counterbalance mechanism 

Vent piston chamber
GN2 vlv handle - pull (inboard)
GN2 press ind - minimum 

Disengage counterbalance
insert into counter­

balance locking pin 
Rotate tool B (CCW) to stop (U—1/2 

turns)

a. iHP cnCMP O oa Squeeze handle to unlock. 2 ^ m °4^

Tool B
2
O

Disengages piston bellcrank from the hatch bellcrank. 
Tool F may also be used.

td
O
O

b. Activate counterbalance mechanism 
Engage counterbalance

Tool B - insert into counter­
balance locking pin 

Rotate tool B (CW) to stop (L—1/2 
turns)

Pressurize piston chamber
GN2 vlv handle - push (outboard)

P
CTQ
(D

X=~
I
H
ro Squeeze handle to unlock.
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M •o
d GN2 press ind will display charge "bottle pressure 

when GN2 vlv handle in charge position (outboard). 
To provide maximum assist, GN2 vlv handle will be 
left in charge position through time counterbalance 
activated.

GN2 press ind - greenLMPPrt*
0>

H
\f\

X xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx X x
If GN2 press ind - below green

GN2 charge knob - CW
x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

D<c
>I-1 tlVO

ON oCD rr
O cn

O U.7.7.U Opening Combined Hatch 2 £p >p Wa. Opening combined hatch from CM 
interior

PGA's donned and checked, 
para U.T•^.9 

Equalize CM/LM pressure, 
para U.7.^.15

Perform tunnel pressure integrity 
check, para U.7.h.16 

Actr handle rel - PULL & ROTATE

iCTQ £ sa>
O iALL H cnp

o G
zn ^

gs

rr
(D If required.LMP

If required.

To free actr handle for operation, release is rotated 
to stop.

tunl d
W
O
OActr handle should move approximately 80°.Actr handle - pull to stop 

Actr handle sel - U (unlatch) 
(CCW 90°)

Actr handle - push to stop
p

0q
Actr handle should move approximately 60° to release 
latches.

(D

Actr handle sel - STOW (CW 90°) 
Actr handle - push to stowed 

position
tr Actr handle rel automatically locks handle in stowed 

position.
i
H
U)
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H*
O

o LMP Remove and stow combined hatch Hatch should be stowed in LHEB.P
CD b. Opening combined hatch from CM 

exterior
PGA's donned and checked, 

para h.'J .h. 9 
PRESS EQUAL VLV - OPEN

Tool B - insert, depress and 
rotate (CW)

LM TUNL VENT vlv - LM/CM AP 
LM/CM PRESS DIFF ind - _
Hatch actuation socket - 

tool B and rotate (CCW)
Stow combined hatch in LHEB 
Load all loose items to be 

abandoned from CM to LM when 
required

Hvn ALLK
3 CDR

>H
VO
ON

O00
rCMP 12

___  psid
insert tunl

Report indication to CDR.
Disconnects gear box and releases hatch latches.

O cnO CDR S2 3p
>MCTQ

^ OCD
J> W0 HP cn
o £CD
37A °cn ^ 

> £2
U.7-7-5 Closing Combined Hatch

Closing combined hatch from CM interior 
Obtain combined hatch from stowage 
Position hatch against sealing surface

Performed by LMP or CMP.
Combined hatch stowed in LHEB. 
Align equivalent colored arrows.

2
O
WooActr handle rel PULL & ROTATE tunl To free actr handle for operation, release rotated to 

stop.Vp
OQ
CD Actr handle - pull to stop

Aptr handle sel - L (latch (CV7 90°)
Actr handle - push to stop

Actr handle should move approximately 80°.

Actr handle should move approximately 60° to engage 
latches.4=-

IH Actr handle sel - STOW (CCW 90°)
Actr handle - push to stowed position Actr handle rel automatically locks handle in stowed 

position.
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(-*■o
O PRESS EQUAL VLV - CLOSE (CW) 

Repressurize CM, para ^.7.^*8

h.7.7.6 Couch Positioning (TBD)

CDRPrr
(T>

Hvn

I4.7.8 POWER DOWN CONFIGURATION (TBD)p<3
>H

VO
ON o03 rroo o £cl r\>P >3 wCTQ I? s

: , 1

(T>

o |j c/i
O o
§ g
X ~ 
>2

p
fD

2a
td
O
O
B

►d
p

OQ
a>

XT
I
H
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4.7.9 LIMITED USE CIRCUIT BREAKERSdP
cr

The following list defines circuit breakers which will be open during major portions of 
flight time. Primary considerations are to maintain maximum crew safety, reduce consumable 
usage, and increase equipment reliability.

X
$ RemarksWhen OpenLocationCircuit Breaker >H
VO oOn Closed only when required if pyro 

batteries indicate < 35 vdc during 
EPS battery check.

Entire mission.RHEB-250PYRO A&B TIE TO BAT 
BUS A&B (2)

03 r
O cnO
2 NClosed only when required, to connect 

battery C to battery bus A or B.
Entire mission.RHEB-250BAT C TO BAT BUS A&BP3 (2)OQ

t Sat
d Closed during deorbit and entry pro­

cedures . 
needed.

MDC-8 Postorbital insertion check.ELS (2) H (7)P hH
O Ci

Sg
Open to isolate ELS untilcr

gsOpened toClosed prior to splashdown, 
isolate Bat Bus A&B and Bat C from the

FLT/PL BAT BUS A&B 
and BAT C (3)

PrelaunchRHEB-275
2Flight and Post Landing Bus. d
td
OClosed only when required to shut down 

FC.
vertent fuel cell shutdown.

RHEB-226 Prelaunch after FC startup.FC 1, 2, & 3 REACS O
Opened to insure against inad-(3)

p
OQ
a> Closed during prelaunch, launch, 

deorbit and entry procedures. Opened 
to insure against inadvertent CM/SM RCS 
transfer and/or CM RCS activation.

RCS LOGIC (2) MDC-8 Post S-IVB separation check.

■Tr-
IH

ON
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p
CO When OpenLocation RemarksCircuit BreakerH*-
O

o MDC-8FLOAT BAG (3) Postorbital insertion check. Closed after splashdown. Opened to 
insure against inadvertent activation 
of the float bag compressors.

P
rf*
CD

H
mdc-8PL VENT FLT/PL Postorbital insertion check. Closed after splashdown. Opened to 

insure against inadvertent activation 
of the postlanding vents.

$
>H t)\o

CTn oMDC-8SECS ARM (2) Postseparation check. Closed during prelaunch, launch, 
docking, deorbit and entry procedures. 
Opened to insure against inadvertent 
activation of SECS functions.

CO r
O cnn Og&
tlp >3 wMN A&B BAT C (2) RHEB-2T5 Prelaunch Closed during deorbit and entry 

procedures, and as required for 
battery A or B backup. Opened to 
isolate battery C from the main 
buses.

iOrq gsCD

0
O °
w 2
a ^

p
rt-
CD

MN BEL PYRO (2) PrelaunchRHEB-229 Closed only after splashdown. Opened 
to prevent premature main parachute 
release.

2
d
td
O

FC RAD (3) RHEB-226 Entire mission Closed only when required to activate 
FC radiator bypass function.

O

p
CTQ
(D

I
M

I
H
-3
CO
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S'r*
4.8 G&C REFERENCE DATA

ft
This section provides data which generally apply to all G&C procedures in sections 4.4, 4.6, and 

4.9 through 4.17. The data do not include procedures but contain information which may be referenced 
in various procedures, may constrain the application of procedures, or may be helpful in applying the 
procedures.

H

SC
3
M
VO >4.8.1 SCS RATE, DEADBAND AND JET SELECT LOGICOnco

O
When attitude control is mechanized for SCS modes, para 4.9.1, rate and deadband performance 

is established by the positioning of the ATT DEADBAND switch and the RATE switch. (See figure 4.8-1.)

Jet select logic is established on MDC-8 by the position of l6 AUTO RCS SELECT switches and by 
the engagement of 10 circuit breakers. Each switch is for a single engine. There are 4 switch 
groups titled A/C ROLL, B/D ROLL, PITCH and YAW with 4 switches each.
the AUTO RCS SELECT switches summarizes the jet characteristics for both SM and CM RCS jets, 
nomenclature code is provided in figure 4.8-2.

rr
O [5o Str Os ^M i pd o
> ? H cn
o £ 
£ 2 
x ~

p
3

OQa> The panel nomenclature for
The0p

a>

For ullage, the switch setup is provided in figure 4.8-3. Ullage mechanization is shown with 
and without attitude control. Normally, the setup should include attitude control.

ZSM and CM RCS engine locations are depicted in figure 4.8-4. dto
OIn order to prevent inadvertent firings of the RCS engines when powering up the SCS, the 

BMAG*s should be caged.
O

p The pseudo rate function, which is controlled only by the LIMIT CYCLE switch, is used only 
during SCS attitude hold mode to conserve RCS propellants. The switch does not function when in 
computer (CMC) mode. Manual SCS maneuvers should not be performed with the LIMIT CYCLE switch on. 
Excessive RCS injector valve cycling and increased propellant consumption will result from the 
performance manual SCS maneuvers with the LIMIT CYCLE switch on.

OQ
a>

iH
VO
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G Generalized Switch Nomenclature DescriptionCode
Prra>

SM RCS Quad Designation 
A is -Z Quad 
B is +Y Quad 
C is +Z Quad 
D is -Y Quad

A,B,C or D
H

X
*

(Letter, Number)
H >VO
ON

MN ACD OIndividual SM RCS Engine Designation 
1 and 2 are roll engines 
3 and 4 indicates quad A/C pitch engines 
or quad B/D yaw engines 

Odd nos. (1 and 3) indicate positive rotation 
Even nos. (2 and 4) indicate negative rotation

1,2,3, or 4 r
Typical AUTO 
RCS SELECT 
Switch 
16 total

t-
O cnOFF 5O 2 RSr
* >Pa M iMN BCTQ fa Oa>

0 (+ or - sign, Letter) 3 hTranslation Axis and Direction Designation>±X, ±Y, ±Z
p

o 2a>
g 5ai ^& 1 or 2 CM RCS System Designation

1 is primary system
2 is backup system

(Number,* Number*) iX>Si
3

$> 1,2,3,4,5 or 6 Individual CM RCS Engine Designation 
1 and 2 are roll engines 
3 and 4 are pitch engines 
5 and 6 are yaw engines 

Odd nos. (1, 3 and 5) indicate positive rotation 
Even nos. (2, 4 and 6) indicate negative rotation

G
W
O
O

p
CTQ
fl> *No number means the engine 

is not applicable to the CM RCS 
system; applies only to A/C ROLL engines

SM-2A-I428A
I
H
CD Figure 4.8-2 SCS Jet Select Logic: MDC-8 Nomenclatureo
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Prt- SWITCH POSITIONS
0)

RATE - LOW* RATE - HIGHH
V/1

S ATT DBD: ATT DBD:3 Control
ParameterH >MAX*MIN MINVO MAXON

CD O
Attitude
Deadband

r+4.0°+U.2°+0.2° + 8.0° r
O cnO gOcr +7.0°/secPitch & Yaw poP

3 +0.65°/secCommanded
Rates

WCTQ I
O+20.0°/seco Roll LO>d lH cn

O °
Z S cn 4^

p Rate
Deadband

rt-
+0.2°/sec +2.0°/secCD

iX —*Recommended position to minimize fuel consumption during attitude hold.
> ^
2
dwoo

p
CTQ

CD Figure h.Q-1. SCS Rate and Deadband Select Logic

■tr*

H
03
H
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w
p Required AUTO RCS SELECT Switch Positions 

(Engines Firing*)O
RCS Engines* Providing 

Attitude Hold Capabilityrt- YawPitch
(D Type of

Ullage Desired DkB*+ChAh PitchB3 D3 YawH A3 C3ui

X MNAMNAMNA3 MNA2 Jet- 
Quad A/C 
Pitch 
Engines 
C3 and Ah

Without
Attitude
Control

B3 and VhOFF NoneOFFOFFOFF ororororH MNBMNBvo >MNB MNB
tlCO
OMNAMNAMNAMNA MNAMNAWith

Attitude
Control

A3 and Ch B3 and D^OFFOFF Foror oror oror
O cnMNBMNB MNBMNBMNBMNBO O £rr roTJP MNA MNAMNAMNAWithout

Attitude
Control

M >2 Jet - 
Quad B/D 
Yaw
Engines 
D3 and B^

P
OQ A3 and ChOFF OFF NoneOFF OFF or ororor(D O

J> LOMNB MNB MNBMNBO iHP cnrt- O O 
« o

0) MNAMNA MNA MNA MNAMNAWith
Attitude
Control

A3 and Ch B3 and DUOFFOFF or or or or oror cn
MNB MNB MNB MNB MNBMNB XX

CX)

2U Jet - 
Quad ABCD 
Engines 
Ah, Bk9 
C3, D3

MNA MNAMNAWithout
Attitude
Control

MNA 0OFF NoneOFF OFF NoneOFF or ororor W
OMNB MNBMNBMNB
O

MNA MNA MNA MNA MNA MNAMNAWith
Attitude
Control

MNA
A3 and C4 B3 and DUp or or or or ororor orOQ MNB MNB MNB MNBMNBMNB MNB MNB(D

*See figure U.8-U for explanation of engine code.
XT'
IH
03

Figure U.8-3. SCS Ullage Setupno
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H
V/l

3
<3
H >VO
ON
CD ortr*

O c/io Socr roP> -d >3 wTO i
& o0)
|> COa iH cnt—io Pn>
2 o01 4^

i

rv)>
2□
W
Oow

p
OQ
fl>

r
H
CD
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STA/T STEPP PROCEDURE PANEL REMARKSco

o
4.8.2 RCS ENGINES, VENT AND RADIATOR LOCATIONS

See figure 4.8-4.

4.8.3 SCS LOGIC BUS POWER DISTRIBUTION

9rt-
CD

H
VI

Figures 4.8-5 and 4.8-6 describe power distribution to the SCS controls (pushbuttons, functions 
and switches). The SCS LOGIC POWER circuit breakers on panel 8 provide MNA and MNB power to the 
four SCS logic buses. The power source for each control is also shown.

Hvo >ON
►dCD
orr4.8.3.1 SCS Logic Bus 2 and 3 Power Distribution O cnO

The power to SCS logic buses 2 and 3 is controlled by the LOGIC POWER 2/3 switch on panel 7.
The switches powered by these two buses have no open circuit or power off position. Power is removed 
from these switches by placing the LOGIC POWER 2/3 switch to OFF. Some control loads can be removed 
from LOGIC BUS 2 or 3 by selecting switch positions not powered by logic bus 2 or 3.

p
2 >OQ I(D X O

> U>

H ^ 
O o 
Z Sto 4^

> £0

0
p
(D

SCS Logic Bus 1 and 4 Power Distribution4.8.3.2

The power to SCS logic buses 1 and h is controlled only by the SCS LOGIC BUS circuit breakers 
The controls on these two buses have an open circuit or nonpower position for logic 
Logic bus 1 or h loads can only be removed by selecting the open circuit or nonpower

on panel 8. 
bus 1 or h. 2

Owposition of each control.
O
O4.8.U LIMITED USE CONTROLS

p The G&C circuit breakers, required for G&C operation, are to be closed during the entire mission
(See figure U.8-7.) If a malfunction occurs, some circuit

Refer to malfunction procedures,

OQ
(D except in the event of malfunctions, 

breakers may be operated in order to isolate problem areas. 
section 5.2.XT

IH Figure 4.8-8 defines switches which will remain in the same position during the major portion 
of orbital flight time because of functional requirements. Other considerations are to maintain 
maximum crew safety, increase equipment reliability and minimize power consumption.

CD
XT
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GOP POWER SOURCESCS CONTROLScn
H-
O

POSITION(S) SCS LOGIC BUS 2 SCS LOGIC BUS 3TITLE0P
rt

5/5 XCD *FDAI SCALE
H 2 Xvn *FDAI SEL 1 X2
A xCMCH >ATT SET XVO FDAI SOURCEON tlGDC XCO OrxIMU*ATT SET 0

OXCMC cno SC CONT O £XIT SCS
w >

!_i co 
O O z >-- o

PP ATT 1/RATE 2 XOQ *BMAG MODE ROLLCD RATE 2 X
0 ATT 1/RATE 2p X*BMAG MODE (PITCH & YAW)rf
CD RATE 2 X

cnX*THC-CW CW
X JL
> £0xAUTO
2!XRATE CMDSCS TVC PITCH & YAW 0XACCEL CMD W
OLM/CSM X oAV CG *XCSM

X*.05 G sw OFFp
OQ

CD *TVC GMBL DR (2) X2

*0ther position(s) are not powered by Logic bus 2 or 3.
HOD Figure 4.8-5. SCS Logic Bus 2 and 3 Power DistributionVJ1
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wp SCS CONTROLS POWER SOURCEcn
M*
O POSITION(S)TITLE SCS LOGIC BUS 4 OPEN CIRCUIT (OFF POSITION)SCS LOGIC BUS 1
*
r+ IMU X XCMC ATTa> GDC X
H

5/1vn X*FDAI SCALE 50/15 - 50/10s: X3 *FDAI SEL 1/2 XH
VO

>*ATT SETov GDC XCD

oACCEL CMD X
rMAN ATT (3) RATE CMD X t4MIN IMP X O toa
2 %tr ON (UP) XP aLIM CYCLE3 >OFF X mOQ i(D » OMAX X > COO ATT DBD iHMINP Xrt-
O P0)

HIGH X z sRATE LOW (71X
a ~*BMAG MODE (3) RATE 1 X >
2DIRECT ULL pb X OwTHRUST ON pb X ooGDC ALIGN pb X Khd ON (UP) Xp EMS ROLLOQ OFF XCD

ON (UP)*.05 G sw X
Mr 1 X*TVC GMBL DR (2)iH AUTO XCD
ON

*0ther position(s) are not powered by Logic bus 1 or U.
Figure 4.8-6. SCS Logic Bus 1 and U Power Distribution
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SM2A-03-SC104-(2)
APOLLO OPERATIONS HANDBOOK Q_z>

Vu
<
co

■ \
<
5
ofozThe G&C circuit breakers listed in this 

chart must be closed throughout the 
mission except when necessary to correct 
a malfunction.

Panel 8
SCS

TV AC 1 
AC (both)
ECA/TVC AC 2 
DIRECT ULL (2) 
CONTR/DIRECT (4)
CONTR/AUTO (2) 
LOGIC BUS (4)
SYS (2)
A/C ROLL (2)
B/D ROLL (2) 
PITCH (2)
YAW (2)

ORDEAL (2)
EMS (2)
RCS (10)
SPS (12)

<:EHca
wo

i
£
g

Panel 5 o
oS

G/N o
PWR (both) 
IMU (2)
IMU HTR (2) 
CMPTR (2) 
OPT (2)

Panel 229
EPS

GRP 1 (both) 
GRP 2 (both) 
GRP 3 (both) 
GRP 4 (both) 
GRP 5 (both)

Figure 4.8-7. Limited Use G&C Circuit Breakers

15 May 1968 4-187Basic Date Change Date Page



w
pCO Position 

Major 
Portion of 
Mission

o

9rt- Swit ch Location When Required RemarksCD
H
v/i CMC ATT MDC-1 IMU Normally not touched Selection of GDC position causes total 

attitude display to be lost on both 
balls.

X
*
H
VO

off (down) >ON IMU CAGE 
(guarded)

MDC-1 To establish an inertial 
reference in event of CSS 
failure or IMU tumbling.

Cage mode zeros the IMU gimbals in a 
coarse alignment.

03 d
O
rr
O cno EMS ROLL MDC-1 OFF Prior to entry Refer to Entry and Entry Preparation 

Procedures. 52 Kp d >.05 G sw MDC-1 OFF At .05 G during entry 
preparation

m0Q iCD 53 o
> t
H co
o G

a ~
>

d
p LV/SPS 

IND a
MDC-1 Pcrf- Following launch tower 

jettison
Left in Pc position after tower 
jettison.

CD

LV/SPS IND 
SII/SIVB

MDC-1 GPI Placed in SII/SIVB position prior to 
liftoff.

After separation from SIVB
%
d
tdLV GUID MDC-2 IU If manual inputs to the 

SIVB control system are 
required.

Nonfunctional after separation from 
SIVB. Ooa

d
p Both UP TLM switches (MDC-2, LEB 122) 

must be in accept position for CMC to 
accept telem data. MDC-2 switch is 
normally used as control.

UP TLM LEB-122 ACCEPT Not normally changedOQ
CD

IHCO
CD

Figure U.8-8. Limited Use Controls
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w REMARKSPANELPROCEDURESTA/T STEPPw
o

S? 4.8.5 G&N OPERATIONS
CD

1+.8.5»1 CSS/ISS InterfaceH
3 Normally the CMC must be ON before the IMU can be operated. The IMU may be powered up while 

the CMC is at STBY. In this condition, the IMU is caged (if powered up) and remains in a coarse 
align mode. Caging is accomplished internally and does not require any panel switching. However, 
if the CMC is at STBY, the IMU can be uncaged by momentarily placing the IMU CAGE switch to on (up).

3
HVO >ON

TJCD
O
r1+.8.5.2 DSKY Operations r
O cnO DSKY operations (MDC-2 and LEB-lUO) require certain restrictions to operation, loading of data, 

and display of data which are necessary to proper operation. Some general restrictions are listed 
below. Detailed information relative to DSKY operations is contained in MIT Report E-2129, "Keyboard 
and Display Program and Operation."

o S
p ►d r\j
3 M > 

» o
CTQ

CD

0 HP 1—i cn 
O O
tn o
a
►> ro

1. For display verbs (01-07), monitor verbs (11-17), and for all load verbs (21-25), the 
number of components of the verb must not exceed the number of components of the noun 
being used. If an attempt is made to violate this restriction the OPR ERR indicator will 
illuminate when ENTR is pressed to execute the verb/noun action. (Noun 01 may be used 
with any verb regardless of number of components.)

r-t-
CD

□bd2. No mixing of octal and decimal data will be allowed for loads having more than one 
component. If an attempt is made to violate this restriction, the OPR ERR indicator 
will illuminate when ENTR is pressed for the last entry.

O
O
7s

t)
P 3. Loading decimal data requires that each complete entry be made with a sign (+,-),

followed by five digits. If the desired data load does not contain five significant 
digits, zeros (0) must be entered ahead of the most significant digit. (E.g., for a 
data load of +925, the entry will be made by pressing DSKY keys, +, 0, 0, 9, 2, 5, ENTR.) 
Octal data loads only require that the significant digits be pressed.

0Q
(D

tr
1H

CO
VO k. Machine addresses must be loaded in octal.
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STA/T STEPP PROCEDURE REMARKSPANELCO

o
5. If an attempt is made to load a data word which is too large in magnitude for the noun 

being used, the OPR ERR indicator will illuminate.frf
CD
H 6. Verify all data loads before pressing ENTR key for the last register being loaded.

(The CLR key has no effect after last ENTR is pressed.) If any of the data is incorrect, 
the register may be cleared by pressing the CLR key. Each successive pressing of the CLR 
key will clear the preceding register until the first register is cleared. (This backing 
up action will only operate on components called by the load verb used.)

VJI
X
%
Hvo >
Co oAll VERB/NOUN flashes require operator action and the program in progress is halted 

until appropriate action is taken.
7.

tr1
O co
o £
2 ► M i
Jx) o
> ? 
H co
O °
Z Q CO ^

O
U.8.5•3 Optics Mechanizationppcrq Operation of the SCT and SXT requires adherence to certain constraints which are described 

as follows:
CD

apr+
CD 1. To avoid sun interference, the sun position must be more than 10 degrees from the optics 

shaft-drive axis and more than 15 degrees from the landmark LOS for the SXT, and more than 
55 degrees from the shaft-drive axis for the SCT. Within these limits it is possible to 
use the SXT even when the sun position is between the SLOS and LLOS. The constraints 
given, however, do not take into account light scattering which can occur from the actual 
spacecraft configuration (such as with LM in the docked position).

Zabd
Oo2. An adequate portion of the star field must be visible through the SCT in order that 

navigational stars can be recognized. The optics shaft-drive axis thus must be pointed 
at least 30 degrees above local sunlit earth horizon and at least 20 degrees above local 
dark earth horizon.

Ba
p

CTQ
CD

Maximum SXT LOS drive rates are 10 deg/sec for the trunnion and 19*5 deg/sec for the 
shaft, with a +20 percent tolerance. During landmark tracking from a 100-nautical mile 
earth orbit, in order to be able to maintain the optics LOS within the capability of the 
shaft-drive rate, the optics LOS to the landmark must be more than 8.5 degrees from the

3.
-tr-
IHVOo
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f-* •O

5»rt-
optics shaft-drive axis ground track at the closest point of approach of the landmark 
to the shaft-drive-axis ground track. Within this constraint, landmarks on the spacecraft 
ground track can be used by simply rolling the SC so that the optic LOS is more than 
8.5 degrees from the optics shaft-drive-axis LOS.

CD

VJl

s
$
H
VO

>G\
CO *1o

r
rO cnO str 9 £P

>Wcm iJx) o
> ? 
H cn
o£

Ss

a>
a
p
r-h
CD

2awoo

p
OQ

CD

8
H
VO
H
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H*n
4.8.6 VERB LISTdPrr

CD Regular Verbs
Hvn

Display oct compnt 1 (Rl)
Display oct compnt 2 (Rl)
Display oct compnt 3 (Rl)
Display oct compnt 1, 2 (Rl, R2) 
Display oct compnt 1, 2, 3 

(Rl, R2, R3)
Display decimal (Rl or Rl, R2 or 

Rl, R2, R3)
Display DP decimal - test only 

(Rl, R2)
Monitor oct compnt 1 (Rl)
Monitor oct compnt 2 (Rl)
Monitor oct compnt 3 (Rl)
Monitor oct compnt 1, 2 (Rl, R2) 
Monitor oct compnt 1, 2, 3 

(Rl, R2, R3)
Monitor decimal (Rl or Rl, R2 or 

Rl, R2, R3)
Monitor DP decimal - test only 

(Rl, R2)
Load compnt 1 (Rl)
Load compnt 2 (R2)
Load compnt 3 (R3)
Load compnt 1, 2 (Rl, R2)
Load compnt 1, 2, 3 (Rl, R2, R3) 
Display fixed memory

01X
% 02

03H
>VO 04o\

co
05 O

r
06 ° cno o Str 0Tp r°w >OQ

?■ s11CD

d 12 H ip j-h cn 
O O
2 ^ w o

13
CD 14

15 4^
X JL
> £016
dGrd use.IT td
O
O21

22
p 230Q

24CD

25
Grd use.27

■fr-

H
VOro
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p STA/T STEP PANELPROCEDURE REMARKSCO
o
O Request executive 

Request waitlist 
Recycle prog 
Proceed
Terminate function 
Test lights 
Request fresh start

30 Grd use. 
Grd use.p 31ct-

<D 32
H 33VJl

34X
p 35

36 Blanks DSKY displays. 
vector requiring a P27 update and IMU orientation 
determination.

May compromise stored stateH
>VO

ON
CO o

37 Change prog (major mode) r
O cnExtended VerbsO Sw 2 rp

>p *ko Zero ICDU (used with N20) Insures sync between ISS CDU ctrs and CDU ctrs in 
CMC. Terminates coarse align and enters fine align.

OQ s
$3 OCD

O
p 4l Coarse align CDU (used with N20 & N9l) N20 - Aligns IMU to gimbal angles specified by crew. 

To coarse align to 0, 0, 0 when GMBL LOCK and coarse 
align. N91 - To drive optics to shaft and trun 
angles specified by crew.

rf b 2
cn 4^

cd

ffi —
>Si
242 Pulse torque gyro

Load FDAI att error needles
Activate DAP
Load DAP data (R03)
Start crew defined maneuver - R62 
Please perform 
Please mark
Marked on offset landing site 
Please mark alternate LOS

Fine align IMU. 
POO only. 043 td

46 O
O48 Calls up routine 03. 

POO only.49
p 500Q
CD 51

52
53-pr

IH ^Callable with another extended verb in use 
and does not lock out other extended verbs.

vo
U)
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REMARKSSTA/T STEP PROCEDURE PANELP

cn(-*•
O

S?r+
5^ Start rend backup sighting mark (R23) 

Increment CMC time (decimal)
Terminate tracking (P20)
Start rend sighting mark (R2l)
Reset stick flag
Please mark (optics calibration)
Set att error reference to present att 
Display DAP att error

55CD
56Hv_n 57

3 583 59
H *60VO >*61 Mode 1.

current and DAP commanded ICDU angles.
FDAI error needles show difference betweenco

Or
*62 Display total att error Mode 2. Display difference between desired final 

ICDU's (N22) and present ICDU's (N20) resolved into 
CSM control axes.

O coo goIT
^ > M . 
& o> rH cn
O ° 
Z o cn 4^

Ss

p3
OQ

CD *63 Display total astronaut att error Mode 3. Display difference between astronaut total 
attitude (N17) and present ICDU's (N20) resolved 
into CSM control axes.

0p
CD

6k Start S-band antenna routine (R05) 
Start optical verification of 

prelaunch alignment - P03 
CSM stroke test on 
Update liftoff time - P27

*65 V65E calls for P03 (during P02 only).

*68
a70 V70 through V73 are allowed only during POO, P01, 

P02, or P03. bJo
71 Univ update - BLOCK ADR - P27 

Univ update - SINGLE ADR - P27 
Update CMC time (octal) - P27 
Initialize erasable dump via downlink 
Backup liftoff 
Set preferred att flag

O
72
73p 7^CTQ

CD *75
*76

*Callable with other extended verb in use 
and does not lock out other extended verbs.

1
H
VO
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w PANEL REMARKSP STA/T STEP PROCEDUREw
H-o
G Reset preferred att flag 

Update prelaunch azimuth 
Start lunar LMK selection (R35)
Enable LM state vector update 
Enable CSM state vector update 
Start orbit param display (R30)
Start rend param display tt1 (R3l)
Start target delta V (R32)
Start rend param display #2 (R3*0 
Reject rend backup sighting mark 
Set VHF range flag 
Reset VHF range flag
Start rend final attitude routine (R63) 
Request rend out of plane display (R63) 
Compute banksum
Start IMU performance test (P07)
Enable W matrix initialization 
Enable translunar injection 
Enable engine ignition

*77p *78rt-
<D V79E calls R35•*79
H *80VJl

*813
V82E calls R30. 
V83E calls R31. 
V84E calls R32. 
V85E calls R31*.

3 82
83H >VO Qk ’llON

CD 85 o
r*86

*87 O cn*88o o Str V89E calls R63 from POO only. 
V90E calls R63.
POO only.
POO only (Grd test).

89p V £M >3 *900Q
0) 91 > s

S CO
O O 
*7 »— m <=>
X ~> £3

D 92p 93<-r
CD 98

99

U.8.7 NOUN LIST 2
GNormal Nouns W
Oo01 Specify address (fract)

02 Specify address (whole) XXXXX.
03' Specify address (degree) XXX.XX
05 Angular error/diff
06 Option code ID 

Option code

.XXXXX
p

0Q
XX.XXX (deg.) 
OCTAL

(D

IH ^Callable with other extended verb in use 
and does not lock out other extended verbs.

vo
V/1
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H-o 08 Alarm data ADRES
BBANK
ERCOUNT
FIRST
SECOND
LAST

OCTAL
OCTAL
OCTAL
OCTAL
OCTAL
OCTAL
OCTAL

U
P
rt-
CD

09 Alarm codesHvn
X
% 10 Channel to be 

specified 
Inbit message

H
>VO

ON Ik OCTAL
OCTAL
OCTAL CENTSECS 
OCTAL

BITS
CHANNEL
TIME

CD
O
rrIncrement address 

Time of event 
Astronaut total R 

attitude

O15 cnO 16 Used by extended verb only. 
Used in Mode 3 needles (V63). O S& XXX.XX DEG 

XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG

t\>P IT >wpOQ ?sCD Y
O 18 Auto maneuver R Used with V50. Hp cn
r-f P O OCD

2 ^ m °Y
Used with V50 only and retains N22 displays.Bypass att trim R 

maneuver
19 iX —P

Y 2aOG-Roll 
IG-Pitch XXX.XX DEG

20 ICDU angles
td
OXXX.XX DEG 

XXXXX. Pulses 
XXXXX. Pulses 
XXXXX. Pulses 

New ICDU angles OG-Roll XXX.XX DEG 
IG-Pitch XXX.XX DEG 
MG-Yaw

MG-Yaw O
21 PIPAS X

YP Z0Q
CD 22

XXX.XX DEG 
00XXX. HRS 
000XX. MIN 
OXX.XX SEC 
XXXXX.

x=- V25 N24 display initiated by V55E.24 Delta time for 
CMC clockHvo

ON

Used with V50.25 Checklist
G&C REFERENCE DATA
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p STA/T STEP PANELPROCEDURE REMARKSw
>—1 ■o

OCTAL (R1,R2,R3)O 26 Prio/delay, ADRES,
BBC ON

Self-test on/off sw 
X SM launch azimuth 
Target code (gyro com­

passing verif)
Time of landing site

pr-r-
(D xxxxx.

XXX.XX DEG 
XXXXX. (R1,R2,R3)

27
H 29\j\

30x
00XXX. HRS 
000XX. MIN 
OXXXX. SEC 
00XXX. HRS 
000XX. MIN 
OXX.XX SEC 
OOXXX. HRS 
000XX. MIN 
OXX.XX SEC 
OOXXX. HRS 
000XX. MIN 
OXX.XX SEC 
OOXXX. HRS 
000XX. MIN 
OXX.XX SEC 
OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC 
OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC 
OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC

31H
>VO
t)CD o
t-Time from perigee.32 T perigee t-
O cnO

tr O33 GETI GETI - ground elapsed time of ignition.p ►d
M ‘T
W o 
> w
H co
O °

I---- 1

3
OQ

CD

3bO Time of event
p
rt

CD
2 Ocn35 Time from event 4^!x —[V>
236 Time of CMC clock O

ooGETI (TPI)37

p
OQ
(D 39 AT for transfer

-p-
1
H
VO

G&C REFERENCE DATA
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w
STA/T STEP PANEL REMARKSPROCEDUREw

o
d Mixed Nouns
rr

This is a no load noun (OPR ERR).40 TF GETI/TFC XXBXX MIN-SEC 
XXXX.X FPS 
XXXX.X FPS 
XXX.XX DEG 
XX.XXX DEG 
0000X 
XXXX.X NM 
XXXX.X NM 
XXXX.X FPS 
XXX.XX DEG 
XXX.XX DEG 
XXXX.X NM 
XXXX.X NM 
XXXX.X NM 
XXBXX MIN-SEC 
XXXXX.
XXBXX MIN-SEC 
XXX.XX DEG 
OCTAL (R1,R2) 
XXXXX. LB 
XXXXX. LB 
XXX.XX DEG 
XXX.XX DEG 
XXXX.X NM 
XXXX.X FPS 
0000X.
XXXX.X NM

H VGvji

AV (accum)i 
Target$ N4l - 2 component noun.4l Azimuth

Elevation
Identifier

H
>VO

G\ tJ03 42 Apogee altitude. 
Perigee altitude.

Ha OrHp dAV (required) 
Lat (+North) 
Long (+East)

O cn43O
Tj >3 Alt MCTQ I

This is a no load noun (OPR ERR). £ s44 Apogee altitude.
Perigee altitude.
Time of freefall to 49.4 NM above launch pad radius. 
This is a no load noun (OPR ERR).

HaCD

d Hp iH O)
O O 
g o

TFFrf
(D Marks (VHF/optics) 

TF GETI (next burn) 
MGA (next burn)
DAP config 
CSM weight 
LM weight 
Pitch trim 
Yaw trim

45 cn
> ^

b6 Loads configuration for use by RCS DAP. 
Loads vehicle weights for use by DAP’s. 24? d

Wo48 Loads pitch and yaw trim angles.
O

49 AR
AVCTQ

a> Code
AR (miss distance) Negative for undershoot. This is a no load noun 

(OPR ERR).
50

■p-
iH Positive for overshoot. 

Time of freefall.
XXXX.X NM 
XXBXX MIN-SEC

HpVO
CD TFF

G&C REFERENCE DATA



mP STA/T STEP PANELPROCEDURE REMARKSw
>-*■o
a XXX.XX DEG 

XXX.XX DEG 
XXX.XX DEG 
XXXX.X NM 
XXXX.X FPS 
XXX.XX DEG

51 RHOP GAMMA
CENTANG (active veh) 
Range
Range rate 
Phi [lcl horiz/SLOS 

(+up) ]
Range
Range rate 
Theta [lcl horiz/ 

CSM+X (+up)] 
Perigee code

rt-
CD Central angle of active vehicle.52

H* 53
a
3
H

>VO 5U Range to LM.XXXX.X NM 
XXXX.X FPS 
XXX.XX DEG

ON
00 o

+ = +X above plane.

O cn55 xxxxx.
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXXXX. FPS 
XXXX.X NM 
XXXX.X NM 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXX.XX G 
XXXXX. FPS 
XXX.XX DEG

o o s13- Elevation.
Central angle of passive vehicle.

EP
CENTANG (passive veh) 
Re-entry angle

3
OQ l56 ✓d o 

p> u>
CD

G AV iHp (+ passive vehicle leads) 
Perigee alt (post TPl)

AR offset (SOR)
Hp alt (post TPI)
AV (TPI)
AV (TPF)
AV LOS 1 
AV LOS 2 
AV LOS 3 
G max 
V pred
Gamma El [lcl 

horiz/VI (+up)] 
Impact Lat (+North) 
Impact Long (+East) 
Hds up/down (+Hds up)

cn5T O oCD 58

59
3
G
W

60 Oo
*

-d
p

OQ
6lCD XXX.XX DEG 

XXX.XX DEG 
+/-00001

I
H
VO
VO

G&C REFERENCE DATA
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STA/T STEPP REMARKSPANELPROCEDUREw

H-
O

62 VI Inertial velocity.
Alt Rate.
Alt above pad radius.

XXXXX. FPS 
XXXXX. FPS 
XXXX.X NM

a
p H dotrt-
G H
H

RTOGO (.05 G to splash)63 XXXX.X NM One shot display, should always be positive. .05 G 
represents pad loaded altitude. This is a no load 
noun (OPR ERR).

3P

H >VO hd■ ON
VIO (at .05 G)
TFE (Time from .05 G) 
Drag accel

Predicted inertial velocity.XXXXX. FPS 
XXBXX MIN-SEC 
XXX.XX G 
XXXXX. FPS

Co Ort-64 O cnInertial velocity.VIO o sis rot)P >Negative and counting down when approaching target; 
positive and counting up when leaving target.

XXXX.X NM3 RTOGO to target m0Q gsg

d
5S
as
5s

P 65 Fetched in interrupt.Sampled CMC time 00XXX. HRS 
000XX. MIN 
OXX.XX SEC 
XXX.XX DEG

rf
G

66 CMD bank angleBeta

2Positive to right of plane (LATANG +South); negative 
to left of plane (-North).

XXXX.X NMCRSRNG ERR D
tdooNegative for undershoot (PREDANGLE -0); positive for 

overshoot.
XXXX.X NMDNRNG ERR

P
0Q

67 RTOGO to target Negative counting down for approaching target; 
positive counting up for leaving target.

XXXX.X NMG

Lat [Present position 
(+North)]

Long [Present position 
(+East)]

XXX.XX DEG
■t=-
I XXX.XX DEGrooo

G&C REFERENCE DATA



wp STA/T STEP PANELPROCEDURE REMARKScn
M*
O

d 68 CMD bank angle.
Inertial velocity.
Alt rate.
Beta - commanded bank angle.
DL - drag acceleration at skip out. 
VL - skip out velocity.

XXX.XX DEG 
XXXXX. FPS 
XXXXX. FPS 
XXX.XX DEG 
XXX.XX G 
XXXXX. FPS 
OCTAL 
OCTAL 
OCTAL 
OCTAL 
OCTAL 
OCTAL 
XXX.XX DEG 
XXXX.X NM 
XXXXX.
XXBXX MIN-SEC 
XXXXX. FPS 
XXXXX. FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS 
XXXX.X FPS

Beta
P VIrt-
O H dot 

BetaH 69v/i

DL£
3 VL

Star code (before mark) 
LMK data 
Horiz data
Star code (after mark) 
LMK data 
Horiz data 
A ang 
A alt
Search option 
TF GETI/TFC

TOHVO >ON dCO
Or71 do cnO 2 aSr (+ = active vehicle leads) 

(+ = passive vehicle above)
72P d >3 HTO 1

d Oa>
J> CO80d lH cnP VG O o 
g ocn ^

CD AV (accumulated)
AVX (lcl vert)
AVY (lcl vert)
AVZ (lcl vert)
AVX (cont)
AVY (cont)
AVZ (cont)
AVX (other vehicle) 
AVY (other vehicle) 
AVZ (other vehicle) 
VGX (cont)
VGY (cont)
VGZ (cont)
VGX (lcl vert)
VGY (lcl vert)
VGZ (lcl vert)

(AV components)81

2(AV components) cont = CSM control axes83 d
td
Oo(AV components)84

dp
CTQ

(VG vector components)85CD

(VG vector components)861roo
H

G&C REFERENCE DATA
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STA/T STEPP PROCEDURE REMARKSPANELcn»-*•

P

9f+ 87 Mark data Shaft
Trunnion

XXX.XX DEG 
XX.XXX DEG 
.XXXXX 
.XXXXX 
.XXXXX 
XX.XXX DEG

O)
88 Planet Unit position vector.XHvn Y

X z3 89 LMK LatH (+North) 
Long/2 

(+East)

vo >ON XX.XXX DEGCo
OrXXX.XX NM 

XXX.XX DEG 
XXXX.X FPS 
XXX.XX DEG 
XXX. XX DEG 
XX.XXX DEG 
XXX.XX DEG 
XX.XXX DEG 
XX.XXX DEG 
XX.XXX DEG 
XX.XXX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 
XXXXX. 
XXXXX. 
XXXXX. 
XXXXX. 
.XXXXX 
XXXXX.

Alt
90 Rend out of Y O cnO plane param Y DOT O £&

P PSI ro
P W fShaft

Trunnion
Shaft
Trunnion
X Gyro
Y Gyro
Z Gyro
Roll
Pitch
Yaw-
Roll
Pitch
Yaw

OQ 91 OCDU angleso & o
> CO0 92 New OCDU 

angles 
Delta gyro 

angles

1HP cnri- HHO o0

2 ^ « o93 cn
a
> IV

Pref tracking attitude ICDU angles.95 Pref att 
(FDAI 
angles)

+X axis att 
(FDAI 
angles) 

System test 
inputs

2D
tdo96 oa

p
0Q 97a>

98 System test 
results and 
inputs

4=~
1rv>oro

G&C REFERENCE DATA



w
p REMARKSSTA/T STEP PROCEDURE PANELcn
M •o

S?rt-
It.8.8 STAR LIST Vis Mag, Right Ascension and Declination data are 

relative to the numerical list.CD
H
\j\ STAR NAME NO. 

(Alphabetical)
Right 

Ascension 
(hr) (min)

STAR NAMENO.
3 (Numerical) Declination 

(deg) (min)$ Vis Mag
H
VO >ON 6 06 +282.1 0Acamar

Achernar
Acrux
Aldebaran
Alkaid
Alphard
Alphecca
Alpheratz
Alt air
Antares
Arcturus
Atria
Canopus
Cape11a
Dabih
Deneb
Denebola
Diphda
Dnoces
Enif
Fomalhaut
Gienah
Menkar

1 Alpheratz
Diphda
Navi
Achernar
Polaris
Acamar
Menkar
Mirfak
Aldebaran
Rigel
Capella
Canopus
Sirius
Procyon
Regor
Dnoces
Alphard
Regulus
Denebola
Gienah
Acrux
Spica
Alkaid

53CD
4 42 -182.2 02 11 Or54 +6025 2.23 0 27 r0.64 3611 1 -57 25 O 55n S0658 +8927 2.15 1 OSr r\j6 3.4 -40 26p 21 2 57 >3 W i562.87 32 3 00 +03OQ £J oas

82
(D +49 4410 1 221.9 3
□ 4o 4 34 +l6 2611 l.lprr -0812 33 0.3 5 12 15CD

+4513 0.2 531 13 57
14 34 6 4o-0.9 23 -52 iX —14 -1.6 6 -1644 4o15
16 13 0.5 7 37 +05 19 2

O4l -478 08 1417 1.9 td43 +48820 3.1 50 30 O26 -0821 23 2.2 9 O30
0622 2 1.3 10 +12 09tl 47 +14 4623 20 2.2 11p 24 44 2.80Q 12 13 -17 20o 45 1.6 -6224 4925 12

26 24 581.2 13 23 -10
46 +4927 7 1.9 13 30

■p-

roou>

G&C REFERENCE DATA
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STA/T STEP PANELPROCEDURE REMARKScn

H-
O

Right
Ascension

STAR NAME NO. 
(Alphabetical)

d NO. STAR NAME
p (Numerical) Declination 

(deg) (min)
Ct-
cd (hr) (min)Vis Mag
H
VJl

14 Oh -362.330 11Menkent
Mirfak
Navi
Nunki
Peacock
Polaris
Procyon
Rasalhague
Regor
Regulus
Hi gel
Sirius
Spica
Vega

30 Menkent
Arcturns
Alphecca
Antares
Atria
Rasalhague
Vega
Nunki
Altair
Dabih
Peacock
Deneb
Enif
Fomalhaut

£
Ih l4$ 0.2 +19 221031

+26332.3 15 50332H
>VO l6 -26271.2 213733o\ tl16CD 43 -68 5642 1.934 O

17 332.1 +12 355 r35 d3618 45+3816 0.136 O18 -26 in532.1 203537O o s49 46& +08190.940 17p ►d-14 54203.2 19 >4l 223 WOrq -5620 232.1 5142 12 ? sCD
4o +45201.3 0943 15d iH42p 4226 2.5 21 +09 in44 O O

r-f

56 490) 36 1.3 22 -2945 3 Sin
4.8.9 CHECKLIST REFERENCE CODES (V50 N25) X —

>
FUNCTIONACTIONR1 Code d

td
00014
00015
00016
00017 
00031
00035
00036 
0004l 
00062

Fine align option 
Target acquisition 
Terminate mark option 
Additional sightings 
Engine on option 
CMC preparation 
Thrust termination 
CM/SM sep to up 
CMC power down

OKey in
Perform
Key in
Perform
Key in
Perform
Perform
Switch
Switch

OTarget (celestial body) acquisition - Used in 
conjunction with N71 and the following celestial 
body codes:

00 - Planet (any planet except Earth)
01 to 45 - Star
46 - Sun
47 - Earth 
50 - Moon

p
0Q

CD

-Fr-
Iroo

G&C REFERENCE DATA



wp STA/T STEP PANELPROCEDURE REMARKScn
H1-o
d Sighting check option 

SC CONT to CMC, CMC 
MODE to AUTO 

Enable gimbal trim 
option

SPS ready to on 
LV GUID - CMC

Key in 
Swit ch

00202
00203p

c-r-
O
H 00204 Key in\ji

X
% 00^*00

00^02
Switch
SwitchH

>VOo\
co U.8.10 OPTION CODES (YOU N06) OrtrInput for R2PurposeR1 Code O cPO o S& Specified option codes will be flashed in R1 in con­

junction with VOk N06. Requests desired option be 
loaded into R2.

1 = PREF
2 = N0M
3 = REFSMMAT 
k = Ldg site

00001 Specify IMU
orientation

p
p >wcrq in> C °
D iHP j-h cn

O OCD 1 = This vehicle
2 = Other vehicle

Specify vehicle00002
in 4^
X ~> £3Specify tracking 

attitude
1 = PREF
2 = +X axis

00003 2
O
td

4.8.11 ALARM CODES (V05 N09) OFor V05 N09 Displays:
R1 0XXXX First alarm to occur after last RSET. 
R2 0XXXX Second alarm to occur after last RSET. 
R3 0XXXX Alarm which occurred last.

O

p
OQ
fD No mark since last mark reject 

Mark not being accepted 
No inbits (chan l6)
Mark made but not desired 
Optics torque request with switch 

not at CMC

00110
00112
00113
00114
00115

x=~
iro EXT VERB optics CDU.o

V/1

G&C REFERENCE DATA
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p STA/T STEP PROCEDURE PANEL REMARKSw
H*o
d 00116 Optics switch altered before 15 sec 

zero time elapsed 
Optics torque request with optics 

not available (OPT IND = -0) 
Optics torque request with optics 

not zeroed 
Bad PIPA reading
Zero encode not allowed with coarse 

align and gimbal lock (MGA _>T0°) 
ISS turn-on request not present for 

90 sec
IMU not operating 
Coarse align error 
PIPA fail, but PIPA is not being 

used
IMU not operating with turn-on 

request
Program using I MU when turned OFF 
Preferred orientation selected but 

not specified
Bad return from stall routines 
Desired gimbal angles yield gimbal 

lock (MGA >59.5°)
Target out of view (90 deg test)
Two stars not available 
Rend navigation not operating 
Target out of view (50 deg test) 
W-matrix overflow

Prr
(D EXT VERB optics CDU while program has reserved the 

optics for internal use.
00117Hvn
00120s

A
00205
00206

H
>VOov

CD or00207 t-o cnO 00210
00211
00212

O £p ►d3 0^CTQ

£ sCD
D 00213 a w o o

m o
a ~ 
> ^

p
rf
CD 00214

00215 P52, P54

00217
*00401 2

UwoR5200404
00405
00406
00407 
00421

OP52
R227J

p R520Q
CD

^Generates restart. 00401 in certain cases 
will generate a restart.Jr-

Iroocr\
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p STA/T STEP PANEL REMARKSPROCEDUREw
H-
O

G 00607
00611
01102

*01103
*01101+
01105
01106 
01107

Hyperbolic velocity 
No TIG for given ELEV angle 
CMC self test error 
Unused CCS branch executed 
Delay routine busy 
Downlink too fast 
Uplink too fast
Phase table failure assume erasable 

memory is destroyed 
Restart with no active phase 
Restart with active phase 
Executive overflow - no vac. area 
Executive overflow - no core sets 
Waitlist overflow - too many tasks 
Second job attempts to go to sleep 

via keyboard and display program 
No vac. area for marks 
Two programs using device at same 

time
Illegal interrupt of extended verb 
Arcsin-arccos input angle too large 
SQRT called with negative argument 
TESTIDX too large in integrated test. 

End test
An illegal quantity loaded in the 

jet or engine task erasable 
An illegal quantity loaded in the 

SPS or Saturn steering task 
Integrated test. Please perform 

task 1+01, 1+02 or 1+03 failed.
End test

p P3l+, P7l+ 
Self check 
Abort

ct-
(D

h-*
VI

3

H
>VO Restart

00
OrRestart

Restart
OHIO
01111

*01201
*01202
*01203
*01206

G
O cn

O o S
HH N>

IT
P

>2 wOQ I
V O0
£> U)u IHp CO*01207

*01210
I—I zr
O O

as
CD

01211
*01301
*01302

011+01
2
G

CSM/Saturn integr test to
O
O011+02 CSM/Saturn integr test

p 011+03 CSM/Saturn integr testOQn>
011+01+ CSM/Saturn integr test

tr
1ro
o
—J *Generates restart.

G&C REFERENCE DATA
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d CSM/Saturn integr test01405 ICDU's busy during Saturn steering 

test. End test 
VG increasing
Thrust too low for cross-product 

steering
IRIG scale factor test alarm or 

last CDU pulse missed 
Bad pulse torque of gyros XCDU out 

of limits
Bad pulse torque of gyros YCDU out 

of limits
Bad pulse torque of gyros ZCDU out 

of limits
IMU unsatisfactory 
IMU reversed
Keyboard and display alarm during 

internal use (NVSUB).
Illegal flashing display 
V3T request not permitted at this 

time
Overflow in drift test 
Bad IMU torque abort 
Bad optics during verification 
Less than 45 secs to ignition 
CMC AUTO mode not selected 
RHC in use during R6l

P
(D

01407
oi4ioH\r\

2S
3 oii*n
H >'O

01412 d00 OrOl4l3 d
O cn

Ol4l4o
rodP

W * 
p o

P6l, p62 
P6l, P62

3 011*26
011*27

*01501

OQ
Q

d
P
(D

*01502
01520 V37

1

01600
01601
01602
01703
01704
01705

2
dwoP4l, P42 or6i

r6id
p

0Q
The following list shows the general numbering logic 
for alarm codes excluding interfaces and exceptions:

Optics subsystem 
IMU subsystem

00100-00200
00200-00300

1roo
03 *Generates restart.

G&C REFERENCE DATA



p STA/T STEP PANELPROCEDURE REMARKSCO
M*o

00400-00600
01100-01200
01200-01300
01300-01400
01^00-01500
01500-01600
01600-01700
01700-01800

G Rendezvous
Computer hardware malfunctions 
List overflows (all aborts) 
Interpreter errors 
Display alarms
Keyboard and display programs 
System test alarms 
DAP display alarms

P
rt-
CD

H
VJ1

S
A
H

>VO
ON
Co 4.8.12 CMC PROGRAM - ROUTINE INDEX Or

4.8.12.1 Programs O cnO o S 
v £w Contains Crew 

Interface 
Routines

P
3 Program

No.
0Q I

Program TitleCD Phase
G 1HP trNone

None
CMC idling
Prelaunch or service 

initialization 
Prelaunch or service 

gyro compassing 
Prelaunch or service 

optical verification 
of gyro compassing 

Power down 
Systems test

00Pre-
Launch
and
Service

o OCD 01 3 5cn
1None02

> £2
ZNone03 G
tdoo06 R00

07
p

OP
CD Earth orbit insertion None 

monitor
Translunar injection R005R02,R60 
TPI search

11Boost

15
R00tr 171roovo

G&C REFERENCE DATA
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p STA/T STEP PANELPROCEDURE REMARKSwM*o
d Contains Crew 

Interface 
Routines

p Program
No.

rr
CD Program TitlePhase
Hvn

R02,R6l5R52, 
R00,R22,R21

Rendezvous navigationCoast 203
3

R00Ground track 
determination 

Orbital navigation

21H
>VO

ON
OD R02,R53,R52,22 OdR00

dR00,R53Cislunar midcourse 
navigation 

CMC update

23 O C/3O SoNone27 DOP >
CTQ

P OR00External delta V 
General lambert 

maneuver 
Transfer phase 

initiation (TPl) 
Transfer phase 

(midcourse) 
Return to Earth 
Stable orbit

rendezvous (SOR) 
Stable orbit

midcourse (SOM)

30Pre-
Thrusting

CD
|> LOR00U 31 iH cnp i—i _

2 GCD 34 R00,R22,R21 Z ocn
iR00,R22,R2135 X —

2R0037 d38 R00 WOoR0039
p

CTQ
R02 ,R60,R00,40 SPSCD Thrusting

R30
R02,r60,R30,4l RCS

R00i
47ro R02,R00Thrust monitorHo

G&C REFERENCE DATA



to
p STA/T STEP PANELPROCEDURE REMARKSU)
H-o Contains Crew 

Interface 
Routines

a Program
No.p Program TitlePhasecr

fD

R53>R54,R00IMU orientation 
determination 

IMU realign

Align­
ment

51Hvn
X R02,R50,R51, 

R00,R52, 
R53,R54,R55 

R56,R54,R00

52

H
>vo

ON Back-up IMU orienta­
tion determination 

Back-up IMU realign

53CO
Or54 R02,R50,R51,

ROO,R56,
R54,R55

to
O cn

O 22 Kcrp * >B 6l r6oManeuver to CM/SM 
separation attitude 

CM/SM separation and 
pre-entry maneuver 

Entry initialization 
Post 0.05 G 
Entry upcontrol 
Ballistic entry 
Final phase
LM transfer phase 

initiation (TPI) 
targeting 

LM transfer phase 
(midcourse) 
targeting 

LM TPI search 
LM stable orbit rend 

(SOR) targeting 
LM stable orbit 

midcourse (SOM) 
targeting___________

Entry MOQ
oo

□ 62 None ito cn
o 2 
Z 5

P
r-t-
CD

63 None
None
None
None
R00

Cn64 4^
i

65 X ^ 
>266 267 0
to74 R22 ,R00,R21Abort O
O

to R22,R00,R2175p
OQ
0)

R0077
78 R00-Jr

lro
H R0079H

G&C REFERENCE DATA
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STA/T STEP PROCEDURE PANEL REMARKScn

H*o
0 4.8.12.2 Routines
cr
CD Routine TitleRoutineHv-n

Final automatic request terminate 
IMU status check 
DAP data load 
S-band antenna
Rendezvous tracking sighting mark 
Rendezvous tracking data 

processing
Backup rendezvous tracking 

sighting mark 
Orbit parameter display

05
$ 2

This routine is manually selected by the crew (V48E). 
This routine is manually selected by the crew (v64e). 
This routine is manually selected by the crew (V57E).

3H >VO 5G\
CD o21

F22 F
O cn

This routine is manually selected by the crew (V54E). 3o 23 2 RtJ4
>This routine may be called by the crew (V82E) or by 

the CMC.
3 M30 I0Q Jx) o

H CO
O 2z 5cn ^
X ^ 
> -

CD

O
This routine displays range, range rate, and the angle 
between the CSM +X axis and local horizontal (theta). 
It is selected by the crew (V83E).

This routine is called by the crew (V84E).

Rendezvous parameter display 
routine No. 1

31rr
CD

Target delta V 
CMC/LGC clock synch 
Rendezvous parameter display 

routine No. 2

32 Z33 U
This routine displays range, range rate, and the angle 
between the optics star line of sight and the local 
horizontal (phi). It is selected by the crew (V85E).

td34 O
O
*

Lunar landing selection 
Rendezvous out of plane display 
State vector integration 

(mid to ave)
Coarse align
Auto optics positioning

35
36OQ

CD 4i

50
.t- This routine is automatically selected by P20 or P22. 

It is self-perpetuating and is terminated by R53 for 
star or landmark sightings.

52inoHro
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a Routine TitleRoutinep
rt-a>

Sighting mark 
Sighting data display 
Gyro torquing
Alternate LOS sighting mark

53H 54VJl

55
3 56 This routine is used to perform sighting marks for the 

backup alignment programs P53 and P54.H
>VO Optics calibration 

Attitude maneuver 
Tracking attitude

570's
CD 6o oF6i This routine orients the CSM properly with respect 

to the target vehicle during rendezvous tracking. F
O cnO o skh roThis routine calls R02, R60. 

crew from POO.
62 It is selected by theCrew defined maneuverp ►d >53 HOQ l£ sn>

O This routine calls R60 for an automatic maneuver if 
in POO.

63 Rendezvous final attitude 3 w O o
2 Q

p
a>

64 Cislunar tracking attitude
iX —

zowoo
p

QTQ
CD

IroH
La)
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H*o
d 4.8.13 CMC PROGRAM - FLAG LISTING
rt-
CD The flags which are applicable to Colossus programs are summarized in this section for 

information purposes only. Paragraph 4.8.13.1 shows the correlation between flag word 
numbers and erasable memory addresses while paragraph 4.8.13.2 lists the relationship between 
flags and programs.

4.8.13.1 Flag Word - Memory Location Correlation

Hvn
SP

H >VO
ON dCO O

rMemory AddressFlag Word d
O co

00074o 0 oS
m rodp >B M000751OQ Id 6CD

d 000762P
rf
CD

000773
!

4 00100 >Siz001015 d
wo6 00102 o

d 001037p
0Q

CD

‘■fr-

ro
H
-Jr-
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M*o

S?r+
4.8.13.2 Flag - Program Listing

(D Flag
Word Bit

Programs Using 
____ Flag

HV/l When SetCode When ResetTitleNo.

FLAGS
Hvo >00,20,34,35,36

40,41,47,52,74,
ON RNDVZFLG 0 7 P20 initiated P20 terminated1 RendezvousCD t)

Otr475
It4
O coO 00,20,30,34,35,

40,41,47,52,74,
7UPDATFLG 1 State vector up­

dating by marks 
allowed

State vector up­
dating by marks 
not allowed

2 Update O £a*p a3 >75 wcrq 1a> o
> Co

2 W o o
ft °

O 00,20,30,34,35,
40,41,47,52,61,
74,75

TRACKFLG 1 5 Rendezvous
tracking
allowed

3 Rendezvous 
tracking not 
allowed

Trackp
r-t-
O

4^-
a ^4 4 00,40,41,52 Preferred S/C

attitude
computed

Preferred S/C 
attitude not 
computed

2PFRATFLGPreferred attitude J> c\j
2
Otd
O402 Steering to be 

done
Steering omitted5 Steer STEERSW 11 O

a
aP 05,066 Standby CMC was in 

standby
CMC was not in 
standby

STBYFLAG 3 11crq
a>

05,06,11,20,30,
34,40,41,47,51,

REFSMMAT not good7 IMU orientation 
known (REFSMMAT)

REFSMFLG 3 13 REFSMMAT good
■tr*

1ro 52H\-n
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M*
o

S?rf Programs Using 
_____Flag

Flag
Word When SetBit When ResetCodeNo. Titlea>

H 06,11,20,30,3!+, 
!+0,1+1,47,51,52

8 IMU in use8 IMU not in use0vn IMUSEIMU
S

8 20 CMC state vector 
updated

LM state vector 
updated

1VEHUPFLG9 State vector\o >ON
CO o

r20,3!+,35,51,7!+,15 Terminate R21,R22 Do not terminate7TERMIFL710 Terminate t475 O cnO 5ok ro20 Enables CMC con­
trol of optic 
trunnion

CMC control of 
optics trunnion 
not enabled

0p Trunnion drive TRUNFLAG11 >WOQ l53 oa>
U)u 1HP cn

20 Not sighting LMSighting LM10112 Target 1 TARG1FLGCD
3 ocn 4^Sighting landmark Sighting star22,519TARG2FLG 113 Target 2
> c\>

Ik 20 W matrix invalid1 W matrix valid5RENDWFLGW matrix 2
0td20,1+0,1+1,616 Maneuver speci­

fied by 3 axes
Maneuver speci­
fied by 1 axis

3AXISFLG 53 axis15 O
O
*

30,3^5^016 8 External delta V 
VG computations

Lambert VG 
computations

2XDELVFLGExternal delta Vp
OQ

CD

3l+, 35,7l+,75 CSM active5 LM active217 Active vehicle AVFLAG

*r
lrv>H

ON
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n

vrt- Programs Using 
Flag_____

Flag
Word When Set When ResetBitCodeTitleNo.

H
3^,7^VJ1 6 Final pass 

through rendez­
vous program 
computations

Interim pass 
through rendez­
vous program 
computations

FINALFLG 218 Final computation
S
3
H
VO >ON
CD

6 V51 initiated V51 not initiated0 20,51,52R53FLAG O19 Sighting mark rIt11*0,1*1,6l ,20, 
51,52

Auto/manual Do maneuver using 
KALCMANU

AUTMANSW 3 15 Do maneuver 
manually

20 O cnO 2 £p T >Wlh 20,1*0,1*1,61 RHC in detent 
(auto maneuver 
enabled)

RHC out of detent 
(auto maneuver 
not enabled)

121 Stick flagcrq IoCD
> W□ 1H COp HH ^o 2
2 o

rr
CD

NON-FLAGS cn
MARKSTAT 1320* 10 After sighting 

mark
20,51,52 After mark reject1 Mark > £3

2
0w06,11,20,30,31+,

1+0,1+1,1+7,51,52,
53,5!+

IMU operate bit 
present

IMU operate bit 
not present

IM0DES30 1310* 92 ISS zero O
O

p
0Q

CD

*Memory addressiro
—j
-t=-
iroH

OD
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m •o b.9 G&C REFERENCE MODES
UP This section provides information about basic G&C functions by defining them in terms of system 

operating prerequisites and switch positions which together represent reference modes. Their scope 
is limited to independent system functions. These reference modes are repeatable and are applicable 
to all G&C procedures and thus are referenced in all subsequent sections of G&C procedures. The 
modes, however, are NOT intended to be complete or self-contained procedures.

a>

Hvn
S

>Wherever a step in one of these G&C reference modes references another mode, the title and 
paragraph number of the referenced mode is shown and the recommended options in the mode, if any, are 
specified. Only those switches which are required to be in unique positions are shown in the 
affected step after the mode is referenced.

H
VO OG\ rCD

°cnO O £& During time-critical mission phases, reference to other sections of the AOH cannot be 
accommodated, and, therefore, all time-critical operations are self-contained. Modes similar to 
those shown in this section, however, are contained or repeated within the time-critical procedures.

P
P M >OQ ?sCD

0 H iP t-H CO
o o
2 *- cn o

14.9.1 ATTITUDE CONTROLCD

U.9.1.1 SCS Channel Selection Provides methods for enabling auto coils of RCS 
without undesirable jet firings. X ~

> ts)
Set power switches

LOGIC 2/3 PWR - on (up)
1 25

Supplies 28 vdc to SC CONT switch, THC CW switch and 
ATT 1 RATE 2 and RATE 2 positions of BMAG MODE 
switches.

aTCDR
tdoo

SCS SIG CONDR/DR BIAS (both) - AC1 or Required for RCS jet on-off TLM.P AC2OQ
CD

2 Enable auto coils

BMAG's should be caged to prevent them from hitting 
their stops if CMC maneuver >17° is planned.

1 For CMC control 
SC CONT - CMC 
CMC MODE - FREE

ro
H 1
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H-o
O MAN ATT (3) - MIN IMP or RATE CMP 

AUTO RCS SEL (l6) - MNA or MNB
For SCS control

ACCEL CMD inhibits CMC outputs to jets.CDR 1P
rf-
(D

H\-n
SC CONT - SCSs a.

* SC CONT - CMC 
THC - CW

or >HVO
ON OCD rBMAG MODE (3) - RATE 2 BMAG MODE or MAN ATT switching cages BMAG's and 

prevents attitude error signals from causing jet 
firings.
16 switches should be set for CMC control. For SCS 
control, switches should be set by quad and rotation 
axis, as desired.

b. G
O cn 
O S
W >^ ° t> CO

cn 
O O

a 2

o MAN ATT (3) - MIN IMP or ACCEL CMD 

AUTO RCS SEL (l6) - MNA or MNB
ornr

P 83 c.
OTQ

CD

0
p

U.9.1.2 SCS Minimum ImpulseCD

Set power switches
SCS ELEC PWR - GDC/ECA or ECA

1 iX -Either position is required for minimum impulse 
generator.
Supplies 28 vdc to SC CONT switch, and THC CW switch. 
Required for RCS jet on-off TLM.

7 > £
0LOGIC 2/3 PWR - on (up)

SCS SIG CONDR/DR BIAS (both) - AC1 
or AC2

RHC PWR NORM (both) - AC/DC

W
O
O

1
p

OQ
Select minimum impulse control 

MAN ATT - MEN IMP 
SC CONT - SCS

2CD
Switches should be set by axis as desired.

4»
SC CONT - CMC 
THC - CW

ro orroo
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CO
o

3 To enable auto coils, para 4.9.1.1 
AUTO RCS SEL (l6) - MNA or MNBrt-

CDR
16 switches should be set for CMC control. For SCS 
control, switches should be set by quad and rotation 
axis, as desired.

8o>

Hvn

4.9.1.3 SCS Acceleration Command3
H >1 Set power switches

LOGIC 2/3 PWR - on (up)
SCS SIG CONDR/DR BIAS (both) - AC1 

or AC2
RHC PWR NORM (both) - AC/DC

VOo\ Supplies 28 vdc to SC CONT switch. 
Required for RCS jet on-off TLM.

TCo Ort*o ao 1 S& O t\)p V >p 2 Select acceleration coimnand control 
MAN ATT - ACCEL CMD

WOQ Io
> fH cn
o CJ
Z o cn ^

0 Switches should be set by axis as desired.
U
p Enable auto coils, para 4.9.1.13 Either CMC or SCS control is permissible.

AUTO RCS SEL (l6) - MNA or MNB l6 switches should be set for CMC control. For SCS 
control, switches should be set by quad and rotation 
axis as desired.

8

Z
0
tfl4.9.1.SCS Attitude Hold/Rate Command O
O1 Set power switches

LOGIC 2/3 PWR - on (up)
SCS ELEC PWR - GDC/ECA or ECA 
SCS SIG CONDR/DR BIAS (both) - AC1 

or AC2
BMAG PWR (both) - ON

Supplies 28 vdc to SC CONT switch.7
p

CTQ
(D Required for RCS jet on-off TLM.

If rate damping only is desired, BMAG 1 need not be 
turned ON but should be set to WARMUP.XT

roro
H
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H-o
o 2 Enable auto coils, para k.9.1.1p
CT
CD

BMAG's should be caged to prevent them from hitting 
their stops if CMC maneuver >17° is planned.

For CMC control 
SC CONT - CMC 
CMC MODE - FREE
AUTO RCS SEL (l6) - MNA or MNB

1CDRH\-n
3
3

>H For SCS controlVO
Oc\

CO rSC CONT - SCSa. tr*
O cno SC CONT - CMC 

THC - CW
or O

3 >W i
p0aq Jd oBMAG MODE (3) - RATE 2cd BMAG MODE or MAN ATT switching cages the BMAG's and 

prevents attitude error signal from causing jet 
firings.

b.
U H cn

O ° 
Z o cn ^

p MAN ATT (3) - MIN IMP or ACCEL CMDrr orCD

16 switches should be set for CMC control. For SCS 
control, switches should be set by quad and rotation 
axis as desired.

8AUTO RCS SEL (l6) - MNA or MNBc. i

2
UwSwitches may be set by axis as desired.3 Establish attitude hold 

MAN ATT - RATE CMD 
SC CONT - SCS

O1 O

p or SC CONT - CMC 
THC - CW

OQ
CD

BMAG MODE - ATT 1 RATE 2
Ironoro
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M •o

4.9.1.5 CMC Acceleration CMD/Minimum Impulse0
p
FT CMC, ISS, and RCS DAP enable autopilot control.The following are required 

CMC - on, para 4.10.1.2 
ISS - on, para 4.10.1.2 
RCS DAP - load and activate, 

4.10.1.6 & 8

CD 1
Minimum impulse controller is located on panel 122 in 
LEB and will provide minimum impulse commands in this 
mode.

Hvn RHC will provide normal acceleration commands.
Sp para

>
VO Set power switches

LOGIC 2/3 PWR - on (up)
SCS SIG CONDR/DR BIAS (both) - AC1 

or AC2
RHC PWR NORM (both) - AC/DC

CDR 2 OON Supplies 28 vdc to SC CONT switch. 
Required for RCS jet on-off TLM.

703

° cnO o S1tr
p

>3 HOQ 1Enable auto coils for CMC control, 
para 4.9.1.1 

SC CONT - CMC 
CMC MODE - FREE 
MAN ATT (3) - MIN IMP 
MAN ATT (3) - RATE CMD 
BMAG MODE (3) - RATE 2

? s3ct>
O S c/) 

O O y »—
a 2
a - 
>

p
rfa>

ACCEL CMD position inhibits CMC outputs to the jets.
or

Zol6 switches should be set for CMC control, 
control, switches should be set by quad and rotation 
axis as desired.

8AUTO RCS SEL (l6) - MNA or MNB For SCS td
Oo

►d CMC Attitude Control - Auto/Hold4.9.1.6p
OQ
0>

CMC, ISS, and RCS DAP enable autopilot control.1 The following are required 
CMC - on, para 4.10.1.2 
ISS - on, para 4.10.1.2 
RCS DAP - load and activate, 

para 4.10.1.6 & 8

■t-
1rv>ro

U)
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H-
O

CDR 2 Set power switches
LOGIC 2/3 PWR - on (up)
SCS SIG CONDR/DR BIAS (both) - AC1 

or AC2
Enable auto coils, para U.9.1.1

0
Supplies 28 vdc to SC CONT switch. 
Required for RCS jet on-off TLM.

7rra>

Hvn 3
3 For CMC Control 

SC CONT - CMC 
CMC MODE - FREE
MAN ATT (3) - MIN IMP or RATE CMD 
AUTO RCS SEL (l6) - MNA or MNB

>H 1VO
ON oCD rACCEL CMD inhibits CMC outputs to jets. F

OO cno sFor SCS Control ^ dj3 M >aq
(D SC CONT - SCSa.
O HSC CONT - CMC 

THC - CW
or F co

I2cn o

rf
CD

MAN ATT (3) - MIN IMP

MAN ATT (3) - RATE CMD 
BMAG MODE (3) - RATE 2

ACCEL CMD position inhibits CMC outputs to the jets.b.
> DOor 2 ^D
td
OAUTO RCS SEL (l6) - MNA or MNB Either CMC or SCS control may be used. l6 switches 

should be set for CMC control. For SCS control, 
switches should be set by quad and rotation axis as 
desired.

8c. Ow
p>crq
CD

k Establish attitude control
MAN ATT (3) - RATE CMD or MIN IMP
SC CONT - CMC
CMC MODE - HOLD or AUTO

1
! AUTO position must be selected when CMC automatic 

maneuver is desired.
rorojsr

G&C REFERENCE MODES



w
p STA/T STEP PANELPROCEDURE REMARKSCO
H*-o
a 4.9.1.7 SIVB Attitude Control Describes condition required to enable RHC rate 

control (0.5°/sec) of SIVB. 
and yaw to 0.3°/sec for attitude maneuvers.

P
IU limits rate in pitcho>

The following are required 
ISS - on, para 4.10.1.2 
CMC - on, para 4.10.1.2 
LOGIC 2/3 PWR - on (up)

1
Hvn
2 7 Supplies power for caging BMAG’s via BMAG MODE 

switches.$
>H

VO
ON O2 Enable att control

Saturn DAP activated, para 4.10.1.8
CD r2 ,l40CMP Load 3 in configuration option of DAP activation 

procedure. t1
O cnO sLV GUID - CMC 2pr O
^ >P BMAGs should be caged during SIVB maneuvers to 

prevent them from hitting their stops. AUTO RCS SEL 
switches should be off to prevent SM jet firing.

3 MOQ ? sd I
cn

O n
g S

53

P
4.9.2 DYNAMIC DISPLAY MONITORo>

4.9.2.1 Rate Display Provides methods for displaying rate information on 
rate needles of FDAI 1 or FDAI 2, or both, as desired.

ZU1 Set power switches
FDAI/GPI PWR - 1, 2 or BOTH WPositionProvides power for display electronics, 

chosen depends on which FDAl(s) is desired.
CDR 7 O

O

LOGIC 2/3 PWR - on (up) Provides 28 vdc source (logic bus 2) for OFF position 
of .05 G switch.

pcrq

BMAG 2 PWR - ON
(required if BMAG 2 desired) 

BMAG 1 PWR - ON
(required if BMAG 1 desired)

Either BMAG 1 or BMAG 2 may be selected to provide 
information. BMAG 2 is normally used and BMAG 1 
provides backup capability.roro

\j\
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H*o
a 2 Select desired rate source

BMAG MODE - RATE 2 or ATT 1 RATE 2
Switches should be set by axis as desired. 
Selects BMAG 2.

p
CDR 1<D

Selects BMAG 1.or BMAG MODE - RATE 1
Ul

2 3 Select display configuration 
FDAI SEL - 1$ Displays rate from BMAG 1 or 2 on FDAI 1 only. >H\o oON Displays rate from BMAG 1 or 2 on FDAI 2 only.or FDAI SEL - 2CD

t-
or FDAI SEL - 1/2 Displays rate from BMAG 1 or 2 on both FDAI's. O ^O o £roa

h.9.2.2 Attitude Error Display - BMAG Source Provides methods for displaying BMAG 1 attitude error 
information on attitude error needles of FDAI 1 or 
FDAI 2. Needles display attitude excursion from point 
at which BMAG's are unchanged up to maximum of 17°.

P
>3 MJQ 1g sQ

0 cnp
O on> 1 Set power switches

FDAI/GPI PWR - 1, 2 or BOTH
2 *-■ § 0Provides power for display electronics. Position 

chosen depends on which FDAl(s) is desired.
7 4^

£5
2LOGIC 2/3 PWR - on (up) Supplies power for caging BMAG’s via BMAG MODE 

switches. a
tdooPowers BMAG's in gyro assembly 1, only BMAG's 

capable of providing attitude error information.
BMAG 1 PWR - ON

p
(JQ Switches should be set by axis as desired. The RATE 

CMD position is required to uncage BMAG 1. However, 
MAN ATT and RHC breakout switches are overridden by 
IGN 2 logic signal during thrusting to uncage BMAG's.

2 Provide attitude error information 
MAN ATT - RATE CMD

<D
1

sr
Iro BMAG MODE - ATT 1 RATE 2 

.05 G sw - OFF
ro

On (up) position is not desirable (cage BMAG's).o\
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M*o
0 If RHC breakout switches are activated, BMAG's are 

caged (by axis) and attitude hold is lost.
RHC - neutralp

CD

CDR 3 Select display configuration 1
Vi

FDAI SEL - 1/2 Displays attitude error from BMAG 1 on FDAI 2.2 a.
A >FDAI SEL - 1 or 2 

FDAI SOURCE - GDC
Displays attitude error from BMAG 1 on FDAI 1 or 2. 
This position required when only one FDAI is selected.

or b.H
VO oON
CD rtr*4.9.2.3 Attitude Error Display - CMC Source Provides G&N computed attitude error in control axes. 

Information is meaningful only when computer program 
defines desired attitude.

O inO 5tr* 2 Sp
>i The following are required 

CMC - on, para 4.10.1.2 
on, para 4.10.1.2

HCTQ I? sCD Required to compute error and mode CDUfs. 
Required for attitude information.O ISS s?

a g
£3

P
CD

2 Set power switches
FDAI/GPI PWR - 1, 2 or BOTH 7 Provides power for display electronics, 

chosen depends on which FDAl(s) is desired.
Position

%LOGIC 2/3 PWR - on (up) Provides power for FDAI switches. Owo3 Select display scaling 
FDAI SCALE - 5/5 or 5/1 OPositions provide for compatible scaling between CMC 

and display electronics in roll axis during orbital 
flight. If 50/15, 50/10 position is chosen, roll 
scaling is 12.5° full scale.

1
p

CTQ
CD

4 Select display configuration

FDAI SEL - 1/2 Displays attitude error from CDU's on FDAI 1.a.roro
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H-o

Displays attitude error from CDUfs on FDAI 1 or 2. 
Position required when only one FDAI is selected.

1CDR or b. FDAI SEL - 1 or 2 
FDAI SOURCE - CMC

0
P
a>

Provides methods for displaying attitude difference 
between attitude set indicators and GDC (body error) 
or IMU gimbal angles (Euler error).

U.9.2.U Attitude Error Display - Attitude
Set SourceHvn

3 1 Set power switches and display logic 
FDAI/GPI PWR - 1, 2 or BOTH3 >Provides power for display electronics, 

depends on which FDAI is desired.
Position7

H 73VO Oo\
LOGIC 2/3 PWR - on (up) 
FDAI SEL - 1 or 2 
FDAI SOURCE - ATT SET 
.05 G sw - OFF

CD
rDisplay not available at 1/2 position.

Required to enable attitude set input to FDAI.
On (up) position is not desirable (cages BMAG's).

1
o o,O o sK C\>tr

p
P

OQ £ s2 Select attitude referencea>
0 1SCS Ha.p cn O o

£3

SCS ELEC PWR - GDC/ECA 
BMAG 2 PWR - ON 
ATT SET - GDC
BMAG MODE - RATE 2 or ATT 1 RATE 2

Provides power to GDC electronics.7CD

1
Switches should be set by axis as desired.

2b. ISS a*1.10.1.2 Constraint: If CMC is on, an overload in IMU resolver 
circuitry may cause an ICDU oscillation and trigger 
ISS warning light. (Reference ICD MH01-01325-216). 
FDAI must be used only as a null meter in this mode of 
operation. If not, large errors will result because 
of impedance mismatch.
Provides methods for displaying Euler angles on FDAI 
ball from GDC or IMU.

ISS on, para 
ATT SET - IMU

W
O
O

p
OQ
fl>

U.9.2.5 Total Attitude
*r

1 Set power switches and enable FDAI 
FDAI/GPI PWR - 1, 2 or BOTH

1ro PositionProvides power for display electronics, 
depends on which FDAl(s) is desired.

7ro
CD
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O
0 LOGIC 2/3 PWR - on (up)CDR 7 Supplies power for FDAI, BMAG MODE switches and ATT 

SET switch (IMU position).
GDC position will cause loss of total attitude on 
FDAl(s).

P
<d

CMC ATT - IMU 1
H
vji

2 Select display and display source 

ISS display
ISS - on, para 1*. 10.1.2 
FDAI 1 display

X
$

>a.
H tlVO OON Switching required to enable IMU resolver outputs 

to FDAI 1 ball drive. There are three possible 
switch combinations.

rCO

r
O cnO

FDAI SEL - 1/2
or FDAI SEL - 1

FDAI SOURCE - CMC

P >3 M iOQ pd o> w

§2 
CO ^
ffi
>

CD

0P or FDAI SOURCE - ATT SET 
ATT SET - IMU

Constraint: If CMC is on, an overload in IMU resolver 
circuitry may cause an ICDU oscillation and trigger 
ISS warning light. (Reference ICD MH01-01325-216). 
FDAI must be used only as a null meter in this mode of 
operation. If not, large errors will result because 
of impedance mismatch.
Switching required to enable IMU resolver outputs to 
FDAI 2 ball drive. There are two possible switch 
combinations.
Constraint: If CMC is on, an overload in IMU resolver 
circuitry may cause an ICDU oscillation and trigger 
ISS warning light. (Reference ICD MH01-01325-216). 
FDAI must be used as a null meter in this mode of 
operation. If not, large errors will result because 
of impedance mismatch.

rt-CD

2
□aFDAI 2 display 

FDAI SEL - 2
FDAI SOURCE - CMC

O
O

a
or FDAI SOURCE - ATT SET 

ATT SET - IMU
OQ

CD

-fr-
Iroruvo
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CO
O

Op b. GDC display
SCS ELEC PWR - GDC/ECA 
BMAG 2 PWR - ON
BMAG MODE - RATE 2 or ATT 1 RATE 2

cd CDR 7 Provides power to GDC electronics.

H 1 Switches should be set by axis as desired.\jy

P xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
BMAG 1 PWR - ON (if BMAG 2 fails) 
BMAG MODE - RATE 1

>xXH t)VO
ON oCD r

XXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx o Cno sO (Vp FDAI 2 display 
FDAI SEL - 1/2

Switching required to enable GDC resolver outputs 
to FDAI 2 ball drive. There are three possible 
switch combinations.

P M .ffQ pd oCD > ?0 H cnp or FDAI SEL - 2
FDAI SOURCE - GDC

t—to2r+
CD

2 Ocn 4^
U3or FDAI SOURCE - ATT SET 

ATT SET - GDC 3
0
td
OFDAI 1 display 

FDAI SEL - 1
FDAI SOURCE - GDC

Switching required to enable GDC resolver outputs 
to FDAI 1 ball drive. There are two possible 
switch combinations.

O
SS

p
CTQ

CD or FDAI SOURCE - ATT SET 
ATT SET - GDC

■f
inou>o
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O

O U.9.2.6 ORDEAL - Local Horizontal Attitude Provides methods for displaying local horizontal 
reference established by ORDEAL on FDAI 1 and/or 
FDAI 2 balls.

P
a>

Only pitch axis is affected.
H 1 Set power switches

FDAI/GPI PWR - 1, 2 or BOTH
vn 7 Provides power for display electronics, 

chosen depends on which FDAl(s) is desired.
CDR Position2

3 EARTH/LUNAR - EARTH or LUNAR 
LTG - BRT or DIM

13 >HVO
ON ooo

rReference system may be GDC or IMU, para U.9.2.5.2 Select display configuration 
FDAI 1 display

FDAI SEL - 1 or 1/2 
FDAI 1 sw - ORB RATE

O cnO S25& ip

M13OQ
£0 o
> w
H In
2; o cn

CD

d
P FDAI 2 display

FDAI SEL - 2 or 1/2 
FDAI 2 sw - ORB RATE

rt-
CD 1

13

FDAI 1 & 2 display 
FDAI SEL - 1/2 
FDAI sw (both) - ORB RATE

2
01 w13 Oo

U.9.3 GDC ALIGN Permits GDC to be aligned to ATT SET thumbwheels.
p

CTQ
CD SCS ELEC PWR - GDC/ECA

ATT SET - GDC
GDC ALIGN pb - push

Supplies power to GDC electronics.
Enables att set inputs to GDC.
Enables att set inputs to GDC and disables BMAG inputs.

T
1

-p-
irv>co
H

G&C REFERENCE MODES
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W
o
0 4.9.4 SPS THRUSTINGP
CD

4.9.4.1 TVC Initialization Defines safe switch configuration required before 
initiation of thrusting procedures.

\n
LOGIC 2/3 PWR - on (up)
SCS SIG CONDR/DR BIAS (both) - AC1 or AC2 
SPS THRUST - NORMAL 
SCS TVC (2) - RATE CMD (if burn is 

G&N or MTVC)

£ Provides power to SCS TVC switches. 
Required for RCS jet on-off and MTVC TLM.

7CDRp

>H 1vo
ON oCO r

O cnO SCS TVC (2) - AUTO (SCS turn) 
TVC GMBL DR (2) - AUTO

sortr The 1 or 2 positions may be used as backup if 
required.

P
P WOQ

o
> ^ 

g222 o cn 4^

Ss

CD FCSM SPS A - on (up)
FCSM SPS B - on (up) or RESET/OVERRIDE0 Both FCSM switches will be on for critical burns.p

CD
Required only for SCS/SPS auto thrusting, 
depends on whether LM is attached or not.

AV CG - LM/CSM or CSM Position

FDAI/GPI PWR - 1, 2 or BOTH Position chosen depends on whether redundant GPI 
displays are desired. To enable redundant GPI 
indicators, FDAI/GPI PWR switch must be set to BOTH.

7 20woLV/SPS IND SII/SIVB - GPI 1 O

4.9.4.2 SPS Gimbal Controlp
CJQ

CD 1 CMC Control
ISS - on (required), para 4.10.1.2 
CMC
Servo loop activated (step 4) 
Gimbal motors on 
SC CONT - CMC

Provides attitude information and power to the ECDU's.
(required), para 4.10.1.2on

-tr-
ro Operating time is limited depending on operating 

conditions. MN BUS TIE (2) must be on before gimbal 
motors are started.

u>ro

G&C REFERENCE MODES
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M •
O
a LOGIC 2/3 PWR - on (up) 

THC - neutral
CDR 7 Supplies power to SC CONT switch.p

a>

2 SCS Control - AUTO
Servo loop activated (step 4) 
Gimbal motors on

1H
VJ)

Operating time is limited depending on operating 
conditions. MN BUS TIE (2) must be on before gimbal 
motors are started.

3
>H

VO
ON o03 rLOGIC 2/3 PWR - on (up) 7 Supplies power to SC CONT, BMAG MODE, SCS TVC, .05 G 

sw (OFF) position and THC CW switches. O cnO str
SCS ELEC PWR - ECA or GDC/ECA
BMAG PWR (both) - ON
BMAG MODE - ATT 1 RATE 2
.05 G sw - OFF
SCS TVC (2) - AUTO
IGN 2 logic signal present

p Supplies power to control electronics.
Rate and attitude sensors required.
Required to uncage BMAG's in GA 1.
On (up) position is not desirable (cages BMAG's).

P Mcrq pd o
> w 
H w
Z o cn 4^

o 1d
p
CD

Provided by thrust control logic at engine on until 
1 sec after engine off.

SC CONT - SCS 
THC - neutral zutdor SC CONT - CMC 
THC - CW O

O

3 MTVC control - RATE CMD/ACCEL CMD Stick integrator is enabled when IGN 2 logic signal is 
present. IGN 2 logic signal present at SPS on until 
1 sec after SPS - off, is provided by thrust control 
electronics.

P
OQ

CD

Servo loop activated (step U) 
Gimbal motors on

■tr-
I Operating time is limited depending on operating 

conditions. MN BUS TIE (2) must be on before gimbal 
motors are started.

ro
LO
U>

G&C REFERENCE MODES
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n
0 LOGIC 2/3 PWR - on (up) Provides power for SC CONT, BMAG MODE, SCS TVC and 

CW switches.
CDR Tp THCrt-

CD

SCS SIG CONDR/DR BIAS (both) - AC1 
or AC2

SCS ELEC PWR - ECA or GDC/ECA 
BMAG 2 PWR - ON (for RATE CMD)
BMAG MODE (3) - ATT 1 RATE 2 or RATE 2

Required for RCS jet on-off and MTVC TLM.H
v/i

Supplies power to RHC's and control electronics. 
Rate information required for RATE CMD MTVC.p

>1H
VO
ON oCO tr4Rate Cmd

O cnO SCS TVC (2) - AUTO 
SC CONT - SCS 
THC - CW

0£ H ro
a.

p "d >3 W ICTQ £0 o 
> w
ds§2

CD

d SCS TVC (2) - RATE CMD 
SC CONT - SCS

or b.pr+
CD

or SC CONT - CMC 
THC - CW

2
0Accel Cmd
bd
Oa. SCS TVC (2) - ACCEL CMD 

SC CONT - SCS
O

1J
p or SC CONT - CMC 

THC - CW
^4 Servo Loop Activation

a. Servo loop No. 1
TVC SERVO PWR 1 - AC1/MNA or AC2/MNB 

TVC GMBL DR (2) - 1

OQ
CD

ro Provides power to clutches and servo drive electronics.TU)
1

G&C REFERENCE MODES
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o

Vrt- TVC GMBL DR (2) - AUTO 
THC - neutral
SPS GMBL MOT 1 - operating

CDR 1or
CD

No. 1 gimbal motor must be on with no overcurrent 
failure sensed.H

or TVC SERVO PWR 2 - OFF Tvji

3
3 Servo loop No. 2

TVC SERVO PWR 2 - AC1/MNA or AC2/MNB 
TVC GMBL DR (2) - 2

b.
>HVO

ON 1 oCO rt-TVC GMBL DR (2) - AUTO 
LOGIC 2/3 PWR - on (up) 
THC - CW

or O cnO £Provides power to THC - CW switch.7Cr OSp
>MCTQ

CD O
> ^ 
jj co§2 
? o cn 4^

TVC GMBL DR (2) - AUTO
SPS GMBL MOT 1 - not operating

1ora If No. 1 gimbal motor is off or an overcurrent is 
sensed, control is transformed to No. 2 servo loop.

p
PT
CD

4.9.4.3 Thrust On-Off Control

1 CMC Control
on (required), para 4.10.1.2 
on (required), para 4.10.1.2 

SPS Gimbal Control (desired), 
para 4.9.4.2 

SC CONT - CMC 
LOGIC 2/3 PWR - on (up)
SPS THRUST - NORMAL

ISS 2aCMC
Woo

Supplies 28 vdc to SC CONT switch.
DIRECT ON will override CMC thrust-on control.

7paq 1(D

AV THRUST A and/or B - NORMAL
■t=-

Thrust on
CMC engine on command (P40)

irv>oo
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S?rf CDR Thrust off
CMC engine off command (PUO)

1
CD

AV THRUST A and/or B - OFFor
H

2 SCS Control
SPS Gimbal Control, para U.9.^.2
SC CONT - SCS
LOGIC 2/3 PWR - on (up)
SPS THRUST - NORMAL 
AV THRUST A and/or B - NORMAL

X
%

>H
VO Supplies 28 vdc to SC CONT switch.

DIRECT ON will override SPS thrust control.
7ON O03 It*1 r

O cnO 5tr OThrust on
AV ind - not zero 
THRUST ON pb - push

roP3 Required only if EMS FUNC is in AV or AV TEST. MOP
Jd o

Z o cn 4^

CD

dP
ct- Thrust off 

EMS FUNC - AV 
AV ind - zero

CD

l

AV THRUST A and/or B - OFFor 2
□
td3 Direct Control 

Thrust on
AV THRUST A and/or B - NORMAL 
SPS THRUST - DIRECT ON

O
O
B

p
OQ

CD Thrust off
AV THRUST A and/or B - OFF

£r

ro
U)
ON

G&C REFERENCE MODES



W
STA/T STEPP PROCEDURE PANEL REMARKSCO

f-*-
O

S’c+
4.9.5 OPTICS CONTROL

n>
U.9.5•1 Auto Optics Positioning Procedure permits CMC control of optics.

Hcn The following are required
on, and orientation known, 
k.10.1.2 & k.ll 

CMC - on, para U.10.1.2 
Optics - on, para U.10.1.U

1s: ISS
para

H >VOov o03 r
2 Establish CMC control 

OPT ZERO - OFF 
OPT TELTRUN - SLAVE TO SXT 
OPT MODE - CMC

O cnn 122 sCMPSr 2 5Required for SCT trunnion drive.p3 H .OQ
OCD > ?d U.9-5.2 Manual Optics Control Permits manual control of optics using optics hand 

control (OHC).
Hp cn
2 2^ ° cn

5S

CD
1 The following are required 

Optics - on, para U.10.1.U

2 Establish manual control and sighting 
options

OPT ZERO - OFF
OPT COUPLING - DIRECT or RSLV 
OPT MODE - MAN

2D
WoPermits desired image motion in FOV. 

motion relative to vehicle while RESOLVED causes 
motion relative to eye.
Required for proper landmark tracking.
Provides zeroing of SCT trunnion axis.
Provides greater scanning capability for star 
sightings.
Set as desired.

DIRECT causes O

p
CTQ OPT TELTRUN - SLAVE TO SXTCD

or 0°
or 25°-e-

iroco
OPT SPEED -HI, MED or LO

G&C REFERENCE MODES
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4.9.5.3 Manual Optics Drive Pennits manual optics operation (no power) using 

optics tool.CD
1 The following are required 

G/N PWR - AC1 or AC2 
G/N OPT PWR - OFF

Supplies power for condition lamps and reticle.LMP 5H
n/i 100CMP
K
3 2 Obtain optics tool from tool kit

>Hvo
ON 3 Perform manual optics drive 

RETCL BRT tw - as required 
SHAFT - as desired 
TRUN - as desired

Oco e122 t-121 O cno 5
p3 4.9.6 ENTRY MONITOR SYSTEM (EMS) W0Q

£0 o

-o

Ss

CD

0 4.9.6.1 AY Testp
CP
CD

1 Initial EMS preparation 
Verify EMS FUNC - OFF 
cb EMS (2) - close 
EMS MODE - STBY
Adjust alphanumeric brightness (option)

1CDR
8
1 2

O
tdo2 EMS FUNC - AV SET

Set AV ind to +1586.8 fps
3 EMS FUNC - AV TEST

SPS THRUST It 
AV ind decreases (10 sec)
SPS THRUST It - off at approx -0.1 fps 

on AV ind
AV ind stops at -20.8+20.7 fps

4 EMS MODE - STBY

Enables slewing of AV ind. OX
AV TEST checks AV circuitry.P

CTQ
CD on

4=-
I

IV)u>
CO
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U.9.6.2 AV Setup Specifies required steps necessary prior to a AV to 

initialize EMS for monitoring and cutoff of an SPS 
burn.CD

EMS Orbit Change Test (desired), 
para h.13.2 

cb EMS (2) - close
H
VJl

8CDRX
%

>1EMS MODE - STBY 
EMS FUNC - AV SET

1H
VO oON
CD rrSet AV ind - required AV2 O cnO 25O' 10 to 30 sec prior to ullage initiation, EMS FUNC 

should be placed to AUTO. This time constraint will 
minimize buildup of erroneous signals due to 
accelerometer bias.

3 EMS FUNC - AVP M0Q
po O
>r
-n

ffi —

CD

D
p
CD

Provides positioning roll stability indicator (RSI) 
of EMS to any desired position for backup roll 
attitude indication at 0.05 G.

U.9.6.3 RSI Alignment

SCS ELEC PWR - GDC/ECA 
ATT SET - GDC

7
1 z0wEMS ROLL - on (up)

GDC ALIGN pb - push, hold 
ATT SET YAW tw - position RSI 
GDC ALIGN pb - rel 
EMS ROLL - OFF

1 O
O

p
0Q

CD

This step is required only if GDC had been aligned 
and realignment is required.

2 ATT SET YAW tw - reset
GDC ALIGN pb - push (32 sec max)

-p"
irooovo
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o

S?
ft

RSI upper It (G >.2) and RSI lower It (G < .2) 
relevant to entry from lunar mission. G >.2 light 
provides cue for start of program 67.

4.9.6.U Entry Test are
(T>

Initial EMS preparation 
Verify EMS FUNC - OFF 
cb EMS (2) - close 
EMS MODE - STBY
Adjust alphanumeric brightness (option)

1
CDR 1H 8vn

3 1
3

>H
VO

EMS FUNC - EMS TEST 1 
Wait 5 seconds

Test 1 checks lower trip point of 0.05 G comparator.ON 2 O03 t-t-AV/EMS SET switch is used both for slewing G-V scroll 
and for setting RANGE ind. O cnO&

P >EMS MODE - AUTO (wait 10 sec minimum) 
Check ind Its - 
RANGE ind - 0.0 
Slew scroll until hairline is super­

imposed on notch in self-test pattern

MEMS considered stable after 10 seconds.3CTQ
& O

gw 
§2 
cn ^

Ss

(D Off
0
p
rt- EMS scroll reverse slew capability is limited to 

one inch.
0)

1+ EMS FUNC - EMS TEST 2 (wait 10 sec) 
.05 G It - on (all others off)

Test 2 checks upper trip point of 0.05 G comparator. 
Considered stable in test 2 configuration after 
10 sec. Zuuo5 EMS FUNC - EMS TEST 3 

.05 G It - on
RSI lower It - on (10 sec after 

.05 G It)
Set RANGE ind to 58 NM +0.0

Test 3 checks the trip point of the RSI lower light 
(G <.2).

O

tJ
p

CTQ
CD For negative numbers, RANGE ind will display minus 

number in most significant decade. No sign will 
appear for positive numbers.

Iro-p-o
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Test U checks range-to-go integrator circuits, 
G-servo circuit, G-V plotter, and range-to-go 
circuits.

EMS FUNC - EMS TEST k
.05 G It - on (all others off)
G-V trace (during 10-sec period) 

within test pattern 
After 10 sec, G-V trace stops at lower 

right corner of test pattern at a9g 
RANGE ind (during 10-sec period) 

counts toward zero. After 10 sec, 
stops at 50+0.2

1CDR 6

\Jl

S
5

>H
VO
CT\ o00 dIt*Test 5 checks trip point of RSI upper light (G >.2).EMS FUNC - EMS TEST 5 

.05 G It - on
RSI upper It - on (10 sec after 

.05 G It)
RANGE ind - 0.0
Scribe traces vertical line ~9g to 

0.22+0.1 and stops (trace within 
test pattern)

T O cnO
p
0 wOQ o

> w

Z o cn ^

SS

0

d
p
IT
(D

8 EMS MODE - STBY 
EMS FUNC - RNG SET 
G-V traces vertical line at approx 

0.22 G to 0+0.1 and stops

2atdoo
U.9.6.5 Range Indicator and Vo Setup Provides for initialization of EMS range-to-go 

display and scroll prior to entry.P EMS DEORBIT & ENTRY TEST (desired), 
para h.l6.2 

cb EMS (2) - close

OQ
0

8

1 EMS MODE - STBY 
EMS FUNC - RNG SET

1ro
■fc-
H
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1CDR 2 Set RANGE ind - desired range-to-go

CD
EMS FUNC - Vo SET
Slew scroll - superimpose predicted value 

of initial velocity on G-V display 
index (arrow)

3
Scroll can be slewed only one inch in reverse.H

v/i After scroll has been slewed one inch past 37,000 
ft/sec point, it will no longer be possible to switch 
back to RNG SET position to change value in RANGE 
ind.

3
>H This is because RNG SET position also 

initializes range integrator to 37,000 ft/sec. 
the Vo SET position, both initial velocity in range 
integrator and scroll are simultaneously changed.

voo\ In OOD rvO cnO
H toEMS MODE switch will be placed to AUTO after CM/SM 

SEP and vehicle stabilization at entry attitude.
k EMS FUNC - ENTRYP3

0q £0 O

ss

(D

dP
a>

Z
D
m
O
O

p
0Q
O

■t=-
I

fO
■t-ro
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4.10 G&C GENERAL PROCEDURES

CP
The procedures in this section involve both the G&N and SCS and are used most frequently during 

the orbital phase. Because they are fundamental to G&C operation, they are included or referenced 
in various forms in the more complex G&C procedures contained in sections 4.5, 4.6 and 4.11 through 
4.18.

Hvn

5
H >VO Applicable G&C Reference Modes, para 4.9, have been referenced throughout these procedures.ON
CD o

t-
O cnn 5IT Q £p -d >p Wffq i

O> ? 
H w
o 2 

>

o

d
p
<p

2
dwoo

p
OQ
(P

f
fO
■r-
CO
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o

S? 4.10.1 G&N GENERAL
CD

4.10.1.1 CMC Idling Program (POO) Indicates that CMC is in operate condition but not 
performing control or computation operations 
requiring coordination with other crew tasks.

H
vi
3S
3 Maintains CMC in readiness for entry into most 

programs. State vector is updated at 9-min intervals >HVO
ON 2 ,l40 OKey V37E 00E 

DSKY - POO
CMPco rv

O cnO h.10.1.2 Startup Procedure (TBD)tr
p

>p When P06 W4.10.1.3 CMC Power Down (P06) Transfers CMC from operate to standby, 
selected, CMC must be powered down to standby.

0Q i
& oCD
J> OOu 1 Key V37E 06E 

DSKY P06
IHP sS 

Bs 

> £0

cf-
CD

FL V50 N25
000.62 (CMC pwr down)

2

2
PRO (push till STBY It - on) 
CMC blanks DSKY displays

□
Woo

4.10.1.4 Optics Power Control
p

CTQ 1 Optics power up
G/N PWR - AC1 or AC2 
G/N OPT PWR - on (up)
OPT MODE - MAN 
OPT ZERO - ZERO (15 sec) 
COND LAMPS
RETCL BRT tw - adjust

CD Provides power to reticle and condition Its in LEB.5LMP
100CMP
122.t-

1ro
-p- ON■p-

G&C GENERAL PROCEDURES



w
p STA/T STEP PROCEDURE PANEL REMARKS05
H*-
O

S?rt-
2 Optics power down 

OPT ZERO - ZERO 
G/N OPT PWR - OFF 
G/N PWR - OFF

122CMPCD
100

5 Removes power from reticle and condition Its in LEB.LMPHvn
X CSM - CMC Update (P2T)It.10.1.5 P2T may be entered only from POO, P01, P02, P03.$

>H CMC - on (required), para U.10.1.2 
Key V3TE 00E 

DSKY - POO

vo
ON 2,lU0CMP O03

r
tr4
O coO Auto Update O r\jp * >P 2 mUP TLM CM - ACCEPT 

UP TLM - ACCEPT 
UPLINK ACTY It -

1crq I
CD $0 o122 UO>0 Ion H co

o°S' *-* Z o 
CO 4^

p
pr
CD

2 Update complete 
UPLINK ACTY It - 
UP TLM CM - BLOCK

PROG window on DSKY display 00.2,122out i
2

Z
122 0UP TLM - BLOCKor td

OVoice Transmission Update O
*

1 Liftoff time - V70Ep
OQ

CD Load data block - V71Eor

Load singular data - V72Eor■P*
Iro

Octal time increment - V73Eorvn

G&C GENERAL PROCEDURES
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O

$7rt-
P27 may be terminated by responding to flashing 
display with V3^E. Data will not be incorporated 
for use by CMC.

CMP 2 122DSKY P27
(D

3 FL V21 N01 
R1 Blank 
R2 Unchanged 
R3 AAAAA

H
U1

33
>H

VO
Key in update data, XXXXXE (R1) CMC 

increments R3 by 1
ON O00 rr

O cnO SRepeat step 3 until all data loadedtr 25P
3 2,lk0 Wk FL V21 N02 

R1 Blank 
R2 Unchanged 
R3 01026

CTQ i
O(D

> to0 IHP 3 w
o2
gocn ^

r+
CD

Data is transferred from buffer storage to 
appropriate cells

Accept update PRO
POO - selected 

automatically 
Load Octal Identifier 

(XXE) of word to be 
corrected 

Return to step 3

2
□Reject update td
Oo

p
Time Update (Decimal)CTQ

a>

1 Key V55E

s Poss OPR ERR (other extended 
verb active)

ro
tr
ON

G&C GENERAL PROCEDURES
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0 2,l*+0FL V21 N2U (V25)

A time (CMC clock)
CMP 2P OOXXX.E HRS 

OOOXX.E MIN 
OXX.XXE SEC

pr
CD

Delta time change must be all of one polarity 
(+ orH

VJ1

Accept Load A CMC time 
Reject PRO%

>H GVO V3^E Oor
CD r

r3 Check Updated CMC Time 
V16N 36e 
V3TE 00E

O cnO DSKY displays Rl, R2, R3 for crew verification. 
CMC returns to POO. o 5P G >3

Oq

? SCD Erasable Memory Update
O Hp cn

O o 
2 S

1 Key V37E 00ECD

2 For Sequential Address 
V21 N01E
Load first address 
Load first data word

■K -
XXXXE

XXXXXE 2G
td
ON15E Verify CMC increments 

address by one (Rl)
O

G
p Load second data word 

Load third data word
XXXXXE,E 
XXXXXE,E

CTQ
CD

Continue until last address 
in sequence filledIroir

G&C GENERAL PROCEDURES
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S?rf 2,l40For Non-sequential Address 
V21 N01E
Load first address 
Load first data word 
Load second address 
Load second data word

CMP 3
(D

XXXXE 
XXXXXE,E 

XXXXE 
XXXXXE,E

H

£
3

>i* To Verify Data Loaded in Seq Address 
V01 N01E
Load first address 
Check first data word in R1 
N15E
Check second data word in R1 
ENTR
Check third data word in R1 
ENTR

H
VO oON
Co rXXXXE rO cn

Otr
P WOQ o

> fH co
5°

CD

d
c+
CD

4. 10.1.6 CSM - DAP Data Load Procedure (R03) For CMC control modes, DAP data load procedure is 
used to select rate, deadband, and quads. When 
under computer control, operating program will 
establish S/C rates and attitude error deadbands,

i

>
2
dor crew may select other desired rates and error 

deadbands via DSKY. tdIn addition, crew has capability 
of selecting RCS quads for computer command of 
manual translation, attitude hold, or automatic and 
manual maneuvers.

O
O

V
CMC - on (required), para 4.10.1.2 

1 Key V48E

CTQ
CD

Extended verb 48 program calls DAP data 1, 2, and 3 
in sequential order. DAP data 1, 2, or 3 may also be 
displayed individually by using the respective verb/ 
noun combinations, i.e., V04 N46, V06 N4T, or V06 N48

(Bit A of R1 configures TVC DAP 
for LM on-off)

(RCS DAP manual rate mode ineffective 
at 0.05°/sec)

iro
-t="
CO
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STA/T STEP PROCEDURE PANEL REMARKSCO

o

r+
2 ,l402 FL V01+ N46

R1 - A B C D E 
R2 - A B C D E

CMP

Hvn
Accept PRO
Reject V2UE load desired data

S
3

If quads A/C and B/D (U jets) are desired for +X 
translation, Rl-B and Rl-C may "be set to 0,0, or 1,1.

H
>VO

ON
CD

O
rQuod A/C fof X Quad B/D for XVehicle Config. Err Deadband Rate Select tr10 = 1 0.5 °

1 = ± 5.0°
0 = Fail A/C
1 = Uie A/C

0 = Fail B/D
1 = Uie B/D

0 = 0.05 %e<
1 = 0.2°/tec
2 = 0.5°/tec
3 = 4.0°/tec

0 = No Dap
1 = CSM
2 = CSM A LM
3 = CSM A SJYB

o sR1O 5o [NJP >3 w .0Q
Quod C Quad DRoll Quod Select Quad A Quad Ba> o

U>>R2a 0 = Fail
1 = Uie

0 = Fail
1 = Uie

0 = Fail
1 = Uie

0 = Fail
1 = Uie

0 = Uie B/D
1 = Uie A/C H cn

oG
P
a>

!

2FL V06 Nl+7 
CMC weight 
LM weight

3 OXXXXX. LBS 
XXXXX. LBS

W
O
O

Accept PRO
Reject Key V21E, V22E or V2^E 

Load correct data
p

CTQ
n>

FL V06 Nl+8 
P Trim 
Y Trim

k
Trim values will be updated by CMC during burn.XXX.XX DEG 

XXX.XX DEG
t=~
irv>
-p-
VO
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REMARKSSTA/T STEP PROCEDURE PANELP

CO
H-o

S?rt>
2,ll*0Accept PRO - Return to program in 

progress
Reject Key V21E, V22E or V24E 

Load correct data

4.10.1.7 RCS DAP Attitude Deadband Reduction

CMP
ft

Hvn
2
3 This procedure will reduce RCS DAP att deadband 

to +0.1°.ProcedureH >VO
ON

CMC - on (required), para 4.10.1.2 
ISS - on and orientation known (required), 

4.10.1.2 & 4.11

CD O

O &para
RCS DAP - activate (required), 

para 4.10.1.8
O s& PSp

W i(desired), para 4.10.2.20Q SCS on o 
> w
H co
o° 
z Sco ^

CD

O Select CMC Attitude Control - auto, 
para 4.9.1.6

1pr+
0)

Select 0.5° deadband in RCS DAP2 i

3 Key V21 N01E 
3235E

2
□
WSpecifies +0.1° (other deadbands may be selected 

if desiredT.
HE O

O
4 To Terminate 

THC - CW 
Key V46E

p
CTQ DAP returns to deadband configuration in R03.CD

ro
NJI
O
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w REMARKSPROCEDURE PANELP STA/T STEPCO
M-n 4.10.1.8 DAP Activation
S?rt- (To be done first time DAP started or 

after fresh start)
H 1 Prevents inadvertent jet firings.1 CMC MODE - FREECDR

3 2,l40Key V48E
Insure left digit is 

0 No DAP

2CMP
>Establishes SC configuration.H

VO
OCT\

03 t-CSM1 r2 CSM & LM 
CSM & SIVB

O cnO 3
PROp tJ >P WPROCTQ I

B o
> LO

oo 
g 5
ffi
> £0

(X> PRO
0
p

Key V46Erf Activates DAP.3n>

4.10.1.9 CSM Crew Defined Maneuver (R62) Provides method of performing CMC controlled 
maneuver to crew defined attitude.

CMC - on (required), para 4.10.1.2
on and orientation known (required), 

para 4.10.1.2 & 4.11 
SCS - on (required), para 4.10.2.2 
CMC ATT - IMU 
.05 G sw - OFF

2
OISS aooBCDR 1

p
OQ

2 ,l40 Routine R62 may be called from POO only.CMP 1 Key V37E 00E 
DSKY - POO

Select Total Attitude (ISS) Display, 
para 4.9.2.5

XT' Both FDAI's are recommended so either reference 
system (IMU or GDC) may be monitored. (CMC 
attitude error and rate displays available.)

2
rv>vnH
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STA/T STEP PROCEDURE REMARKSP> PANELw!-*•o

2 ,l40CMP 3 Key VU9E

4 FL V06 N22 (final gimbal angles) 
R, P, Y

cta>
XXX.XX DEG

H
Accept PRO
Reject V25E load desired gimbal angles 

(Attitude Maneuver Routine, R60)

s
$

>H
Provides for maneuver (automatically or manually) to 
specified attitude.

voo\ OCD rr
O cn5 FL V50 Nl8 (auto maneuver request) 

R, P, Y
n S2 a& Required gimbal angles.XXX.XX DEGP> >3 WOQ i

BMAG MODE (3) - RATE 2 
Select CMC Attitude Control 

Auto, para U.9.1.6

$0 o
> ^ 

1H cn
oe
2J O cn ^

>

Acceptn>
U
P>
rt
CD May be performed second time as attitude trim.PRO

V06 Nl8 
R, P, Y

Priority display. Display will remain minimum of 
5 sec. At completion of maneuver, display will revert 
to FL V50 N18.

XXX.XX DEG 2
dMonitor auto maneuver on FDAI 

Key V62E
RHC - Null FDAI needles

td
OReject Selects Mode 2, total attitude error on FDAI needles. O

P> When attitude is satisfactory 
ENTR

CTQ
cd

45*
Iro
ro
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STA/T STEPP PROCEDURE PANEL REMARKSCO

o

S?r-t-
4.10.1.10 DSKY Check Procedure This procedure is used to test DSKY numerical, 

computer activity, and V, N flasher display functions.CD
CMC - on (required), para 4.10.1.2

CMP 1 Key V37E 00E (desired)
DSKY - POO

Hvn 2,140 It is convenient but not necessary to perform DSKY 
check during POO.£

*
>H 2 Key V21 N27EVO

ON Starts DSKY check.HE OCO
Vr3 Monitor the following on DSKY O cnOtr 2 5No sign will be displayed at this point.p All DSKY numerical displays show 9 

Wait 5*12 sec
All DSKY numerical displays show 8 

Wait 5*12 sec

3 >a.P
MOQ
JU OCD
> W□
o 2
■Z o Cn 4^
K ~ >

p
r-t*
CD

All DSKY numerical displays show 0 
Wait 5-12 sec 2

0wb. V, N flash begins 
COMP ACTY It - 
DSKY registers (3) 

Wait 5.12 sec 
DSKY registers (3) 

Wait 5.12 sec

O
Oon

display -00000
p

OQ display +00000CD

*r
irov_nu>
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STA/T STEPP PROCEDURE PANEL REMARKScn

H*o

9rt- 2,l40CMP All DSKY windows "blank 
Wait 5-12 sec 

V, N flash stops 
COMP ACTY It - off 
DSKY check complete - no manual 

termination required

c.
CD

H

I
>i-1 4.10.1.H Procedure used to check CMC control pulses, checks 

CMC's ability to write into and read out of 
erasable memory and performs internal fixed memory 
bank sum.

CMC Self-Check Procedurevo tlON OCD
rCMC - on (required), para 1*. 10.1.2 t*.
OO sST O c\jZero self-check cells: ERCOUNT, SCOUNT, SCOUNT +1.P Key V25 N01E 

1365E 
E, E, E

1 ? >P WCTQ
O

H cn
t-i r\o CJ
2 Ocn ^ 

>■2

(I>
D
p

Begin monitor of self-check cells.Key V15 N01E - establish monitor of 
self-check 

1365E

2CD

Key V21 N27E
10E - starts self-check 

KEY REL

3 2
0Starts complete self-check. 

Returns monitor. td
O
O

h Monitor R2 and PROG It
p

R2 becomes 5 or greater
Self-check has been successfully 

completed at least once 
Key V21 N27E

OE terminates self-check

OQ a.CD

Turns off self-check.
■p-

rovn
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p STA/T STEP REMARKSPROCEDURE PANELw
o 2,l40CMP PROG It comes on 

Record Rl, R2 & R3 
Coordinate with MSFN

b.
5?rt-a>

Procedure designed to test CMC/caution and warning, 
DSKY interface.

h.10.1.12 DSKY Condition Light TestH
X CMC - on (required), para U.10.1.2

1 Key V3TE 00E (desired)
DSKY - POO

p<3
>H Convenient but not necessary to perform this 

procedure in POO.
vo
ON OCO r4r2 Key V35E O cnO

P rop 3 Monitor the following events V >3 Mcm i
£0 o> r(D All DSKY condition Its ona.U H cop
O °
2 o cn ^

ISS warning It - on 
CMC warning It - on

b.a>

iffi —All DSKY numerical windows display 8 
Sign positions in Rl, R2, R3 show + 
V, N windows flash

c. > £2
Zowo

Wait 5 sec O

NO ATT will be left on if coarse align occurring.All DSKY warning Its - offd.p
0Qo>

ISS It - off 
CMC It - off

e.

r Old PROG number will be displayed 
Interrupted display (if any) will be 

restarted

f.ro
vn
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STA/T STEPp REMARKSPANELPROCEDUREcn

H*o
4.10.1.13 Measurement and Loading of PIPA BiasU

p
PT

CMC - on (required), para 4.10.1.2 
ISS - on and orientation known (required), 

para 4.10.1.2 & 4.11

a>
ISS should be on at least 1 hour prior to performing 
this procedure to allow PIPA!s to stabilize.H

X SCS - on (desired), para 4.10.1.4
CMC ATT - IMU
.05 G sw - OFF
LOGIC 2/3 PWR - on (up)

Provides display and SCS control capability.
>1CDR

H oVO
Powers .05 G sw (OFF) position.o\ T VCP t-

O cn11 Set Event Timer 00:00 5o Otf
>p 2 Select Attitude Control desired, 

para 4.9.1
Maintain SC Rates <0.1°/sec

W '0Q 5?CD
o H cn

52P CMP,rr
2 ,l40Key V25 N21E, E, E, E, V06 

Start Event Timer, ENTR 
simultaneously

cD Zeroes N21 cells.CDR 3
00:00 1

i

Ph C\-
> w
Z4 Initial values.

Far left space is for sign.
Record PIPA counts 

X Axis PIPA _
Y Axis PIPA _ '
Z Axis PIPA

U
td
O
O

04:16
V06 N21 should still be in V, N windows.5 ENTRp

0Q
CD

6 Record PIPA counts 
X Axis PIPA _
Y Axis PIPA
Z Axis PIPA

Final values.
Far left space is for sign.

■c-

ro
\s\
ON
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M*o
0 CMP,

CDR 7P Measure P BIAS X(Y,Z) 
= (NF - Nj)/100

2 ,lU0C-t-
CD

X PIP 
FINAL 
INITIAL 
BIAS

vn
1 Far left space is for sign.£P

>H
VO

Oov
OD Y PIP 

FINAL 
INITIAL 
BIAS

tr*
O cnO £o

p >3 W ip o [> oj
OQ Z PIP 

FINAL 
INITIAL 
BIAS

cd

d H cnp

O °rrt
CD z Ocn

Check present PBIAS X(Y, Z) 
Key V06 NOIE 

1716E
PBIAS X R1

2,ll+0 i8CMP
> ™
Za
tdooKey ENTR 

1720E
PBIAS Y R1

tl
p

CTQ
CD

Key ENTR
1722E
PBIAS Z R1Zr

Iro\n
-A
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STA/T STEPP PANEL REMARKSPROCEDUREcn

M*o
2,l40CMP 9 If measured and present BIAS terms 

differ by more than 0.26400, adjust 
PIPA bias (step 10)

G
p
rt-
(D

Key V21 N01E
17XXE (applicable PIPA) 
+XXXXXE (measured value)

H 10VJ1

3S
3 >
H

Key V37E 00E 
DSKY - POO

11VO OCT\ rCO
t-
O Cfl4.10.1.14 Torque Gyros Extended Verb (42) Fine aligns stable member by torquing gyros. 

(Primarily for ground use.)
O S9 SJr 2 >p

CMC - on (required), para 4.10.1.2
on and orientation known (required), 

para 4.10.1.2 & 4.11

3 M i0Q W OISSCD

o H cnp
o 2 
g Scn ^

cd 1 For Load <100 deg 
Key V42E

ias —
If another extended verb active.Poss OPR ERR

2
O

Load >90 deg should not be performed during flight.For Load >99*999 deg 
Key Y21E N02E 

02500E 
XXXXXE 

N15E 
XXXXXEE 
YYYYYEE 
ZZZZZEE 
ZZZZZE 
Key V42E

Wor
O
O

t)
p

OQ
CD

Irv>
VJ1
03

If another extended verb active.Poss OPR ERR
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STA/T STEP PANELPROCEDURE REMARKSw

M •o
d 2,l402 FL V21 N93 (request load) 

A Gyro X, Y, Z
CMPP

CT XX.XXX DEGa>

Accept Load desired data 
DSKY displays V42 
NO ATT It - off

H\n
ap Key PRO if gyro torquing registers loaded prior to 

keying V42E.
Reject PRO >DSKY displays V42 

NO ATT It - off
►GH

VO Oo\ rCD
t-

4.10.1.15 Load FDAI Error Needles Extended Loads crew specified angles into FDAI error needles. 
(Primarily for ground use). O cnO Verb (43) O £tr

P
>WCMC - on (required), para 4.10.1.2

on and orientation known (required), 
para 4.10.1.2 & 4.11

0Q iCD ISS
d

^ in o o
p
PT
CD

V43E can be executed only from POO.1 Key V37E 00E 
DSKY POO i

> £22 Key V34E 2
d

V34E cannot be executed if: CMC not in POO, I MU in 
coarse align or zero ICDU mode, or if another 
extended verb active. (Latter is constraint after 
liftoff.)

toPoss OPR ERR O
O

p
3 FL V21 N22 (request load) 

R, P, Y
0Q

CD XXX.XX DEG

Maximum angle which may be loaded is 43.6.88 deg.Load desired error angles.fc-
ro
\j\
VO
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H*
O
d h.10.1.l6 Initialize Erasable Dump Via 

Downlink Extended Verb (7*0'~
Dumps all eight hanks of erasable memory via downlink.Prf

CD

CMC - on (required), para h.10.1.2 

Key VTHE

H

2,11+0X CMP 14 >If another extended verb active.Poss OPR ERRH
VO OON

fOO Step may be performed prior to or after step 1.2 Key V21 N01E (load)
1132E (location)
XX000E (XX = 20 for k dumps)

(XX = 10 for 2 dumps)
(XX = OU for 1 dump)

U.10.1.17 CSM/LGC Clock Sync Routine (R33)

r
O cnO
kh rotrp3

CTQ SsCD
d Provides onboard method of determining difference 

between LGC and CMC clock time (AT). O O
P
0)

CMC - on (required), para 1+.10.1.2 

Key V06 N65E
If precise LGC/CMC clock AT supplied by ground, 
perform Increment CMC Time Extended Verb, V55E 
(para U.10.1.5)

i
1

a
Confirm selection of this routine in LM d2

td
OPerform countdown with LM crew 

ENTR (simultaneously with IM)
3 O

p FL V06 N65
CMC clock time

kOQ
CD OOXXX. HRS 

000XX. MIN 
OXX.XX SECJr*

froo\o
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p STA/T STEP PANELPROCEDURE REMARKScn
H •
O

□ 2 ,l40CMP Record this time
Obtain from LM the LM clock time of 

ENTR
Compute AT
If more data required, return to step 3 
Compute average of ATfs

prra>

H

3
>H 5 To incorporate AT into CMC clock 

Key V55E
vo
ON o03 rAll registers initially blank.AT OOXXX. HRS 

OOOXX. MIN 
OXX.XX SEC

O cnO O SP
3 w >CMC adds AT to CMC clock timeAccept

Reject
Load ATCTQ

£ sa> PROa
Jj CO
O O 
2 ^ K ?
X

p
Key V34Eora>

4.10.2 SCS GENERAL

4.10.2.1 SCS Power Down Describes safe power-down configuration 2
d
tdProvide Safe System Configuration 

EMS FUNC - OFF 
EMS MODE - STBY 
AUTO RCS SEL (l6) - OFF 
BMAG MODE (3) - RATE 2 
SPS THRUST - NORMAL

1
OCDR 1 O

p
OQn> Normal position selected to prevent inadvertent 

SPS firing.
2 Remove SCS Power

SCS TVC SERVO PUR (both) - OFF 
FDAI/GPI PWR - OFF

45"
I 7roo\
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p STA/T STEP PANELPROCEDURE REMARKScn
H*n
a LOGIC 2/3 PWR - OFF

SCS ELEC PWR - OFF
SCS SIG CONDR/DR BIAS (both) - OFF
BMAG PWR (both) - WARMUP
RHC PWR NORM (both) - OFF

7CDRf»
cf
(D

H
1\n

3 xxxxxxxxxxxxxxxxxxxxxxxx >XXH When BMAG switches set to OFF, UO-minute warmup may­
be required (BMAG 1 and 2 TEMP lights extinguish 
when operating temperature is reached) before normal 
operation of BMAGs. If set from ON to WARMUP,
BMAG TEMP lights should remain out.

vo For total power down 
BMAG 1 PWR - OFF

OON rCO
t-XX oXXXXXXXXXXXXXXXXXXXXXXXX cnO O S*rJp

>3 Power Down ORDEAL
FDAI sw (both) - INRTL 
EARTH/LUNAR - PWR OFF 
LTG - OFF

3 MOQ INRTL position bypasses ORDEAL resolver. £s13CD

o IHp m cn 
O O
*7 i-1 
® 2 x ~ 
>

rr
CD

h Power Down COAS
COAS PWR (2) - OFF 15,16LMP

2CDR, 5 Miscellaneous
THC - neutral, LOCKED 
RHC (both) - LOCKED

aCMP Woo
6 An optional step to place panel 1 switches on logic 

buses in their OFF position. Relationship between 
switch positions and logic buses described in 
para

Remove Logic Switching Power 
FDAI SCALE - 5/1 
FDAI SEL - 1 or 2 
ATT SET - IMU 
MAN ATT (3) - RATE CMD 
LIM CYCLE - on (up)
ATT DBD - MAX

p 1CDRcma>
k.Q.h.

roo\ro
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p PANELSTA/T STEP REMARKSPROCEDUREcn
M*
O

1CDR RATE - LOW 
EMS ROLL - OFF 
.05 G sw - OFF 
TVC GMBL DR (2) - 1

dPrr

Hvn Used to power up display and control electronics 
of SCS.

4.10.2.2 SCS Power Up
3 >Provide Safe System Configuration 

AUTO RCS SEL (l6) - OFF 
BMAG MODE (3) - RATE 2

1H
VO oG\ Cages BMAG's and prevents attitude error signal, if 

any, from causing jet firings when RCS enabled.
co

F
O cn2 Set Power Switches 

FDAI/GPI PWR - BOTH 
LOGIC 2/3 PWR - on (up)
SCS ELEC PWR - GDC/ECA
SCS SIG CONDR/DR BIAS (both) - AC1 or

O 2 5Provides power for display electronics.
Configures G&C for future command/control functions. 
Provides power for control and GDC electronics. 
Required for RCS jet on-off and MTVC TLM.

Tpr
p >M »OQ [3d o 

[> CO
0>

d CO

o 2 Z 5CO ^

X 73

AC2P
rf

BMAG PWR (both) - ON Provides rate and attitude source for control and 
display functions.

n>

RHC PWR NORM (both) - AC/DC Provides power to RHC for manual control functions 
if needed.

1
2
d
td

4.10.2.3 Drift Rate Adjust Permits periodic adjustment of finite drift rates 
of less than 1 degree/sec. It is intended for use 
during long periods of drift such as in thermal 
control where high power consumption is undesirable.

O
O

p
OQ 1 Set Up Power Switches 

FDAI/GPI PWR - 1 
LOGIC 2/3 PWR - on (up) 
SCS ELEC PWR - ECA 
BMAG 2 PWR - ON

o
7 Provides power for display electronics.

Powers panel 1 controls for command/control functions. 
Powers control electronics.
Provides rate source for control and display functionsiro

ON
LO
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H*
O

G SCS SIG CONDR/DR BIAS (both) - 
AC1 or AC2

RHC PWR NORM (both) - AC/DC

Required for RCS jet on-off TLM.TCDRP
rt-
<D

1
H 2 Establish Rate Display for Ball 1, 

para *+.9.2.1 
FDAI SEL - 1 
BMAG MODE - RATE 2 
.05 G sw - OFF

v/i
£
* >
H
VO oo\ rCo

3 Establish SCS Minimum Impulse, para 4.9.1.2 
MAN ATT (3) - MIN IMP 
SC CONT - SCS 
AUTO RCS SEL - MNA or MNB

O cno oST
>P0 WSingle jet control in each axis is preferred to 

allow fuel conservation.
iCTQ tti O 

> ?(0

O H cn
3 2 

> ^

P
FDAI SCALE - 5/1 is recommended since expected rates 
will be <l°/sec.

*+ Adjust Vehicle RatesPT
0)

RHC - ARMED
Adjust rates using FDAI 1 

RHC - LOCKED 2
Gtd1+.10.2.k Minimum Power SCS Attitude Hold 

(Three or Two Axes)
Provides attitude hold in two or three axes, as 
desired, for prolonged periods using low power 
consumption.

O
O

1 Set Power Switches 
FDAI/GPI PWR - 1 
L6GIC 2/3 PWR - on (up)
SCS ELEC PWR - ECA 
SCS SIG CONDR/DR BIAS (both) - 

AC1 or AC2
BMAG PWR (both) - ON

P>
TCTQa>

If total attitude display is desired, select GDC/ECA 
Required for RCS jet on-off TLM.

iro
ONJr

G&C GENERAL PROCEDURES



p STA/T STEP PANELPROCEDURE REMARKSCO
M-o
d Establish SCS Att Hold/Rate Command, 

para 4.9.1.4
MAN ATT (3 or 2) - RATE CMD

2p
rt-
CD

Selection by axis using these switches will determine 
the axes in which attitude hold is enabled.

1CDR
H LIM CYCLE - on (up)

ATT DBD - MAX
RATE - LOW
SC CONT - SCS
BMAG MODE (3) - RATE 2
AUTO RCS SEL - MNA or MNB

VJl

3 >H tJVO OON
CD rSingle jet control in each axis is preferred to allow 

fuel conservation. r
O an

BMAG MODE (3) - ATT 1 RATE 2O SP 5s >3 Select Displays, para 4.9.2.1 & 2 
FDAI SEL - 1 
FDAI SOURCE - GDC 
.05 G sw - OFF

W3 icrq
W o 
> ?

(T>

u IH an
o 9 z Sw 

Î
ffi — 
> £3

p
CT
(D

4 Monitor FDAI 1 att error during limit 
cycling

Z4.10.2.5 SCS Attitude Maneuver Provides options for performing an SCS attitude 
maneuver during normal orbital operations or to 
satisfy specific mission requirements. It permits 
easy correlation to the G&C Reference Modes, para 
4.9, and other G&C General Procedures, para 4.10.

d
W
Oo

p 1 The following are required
ISS - on and orientation known, 

for step 3a, para 4.10.1.2 & 4.11 
SCS - on, para 4.10.2.2 
CMC ATT - IMU 
.05 G sw - OFF

OQ
CD

ro
ON

VJ1
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STA/T STEP PANEL REMARKSPROCEDUREw

H-
O

d 12 Obtain maneuver data from MSFNCDR
rt-
(D

a. Final maneuver angles 
R °, P °, Y o

Hvn
S or b. External reference cues

*< >Select FDAI display as required.H 3 Maneuvervo
OON

03 t-To specified maneuver angles 
If ISS available

Perform GDC alignment to IMU 
gimbal angles, para 1+.10.2.6 

If ISS not available
Perform alternate SC Inertial 

Attitude Determination, 
para U.11.5

Set ATT SET tw - to desired values 
(step 2)

Select attitude control mode, para U.2.1

ra.
O co

O o £cr ro
>3 wcro gs

H in 
O O
SS

CD

U
rf

(D

cn 4^
I

The mode should be compatible with the magnitude of 
the maneuver - e.g. rate command, accel command or 
minimum impulse and the desired rates. zo

tdoUse total attitude and/or attitude error displays 
as required to obtain final gimbal angles.

RHC maneuver O
tl To external reference 

RHC - maneuver
or b.

Null rates at desired orientation.OQto

*r
Iro

ON
ON
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a
p PANELSTA/T STEP REMARKSPROCEDUREw
M*o
0 4.10.2.6 Provides two methods for aligning the GDC to the IMU.GDC Alignment to IMU Gimbal AnglesP
ct-
CD

The following are required
CMC - on for step 3b, para 4.10.1.2 
ISS - on and orientation known 

para 4.10.1.2 & 4.11 
on, para 4.10.2.2 

CMC ATT - IMU 
.05 G sw - OFF 
FDAI 1 sw - INRTL (desired)

1
H
\Ji

as
A scs >
H t)CDR 1NO OON
OO fProvides easy comparison between the FDAI and the 

ATT SET values.
13 F

O cnO o S& Establish Attitude Control, para 4.9.1 
Damp vehicle rates

Selected to prevent drift error during the alignment 
process.

2 >3 M0Q iS scd
O iHPerform Attitude Error Display - ISS 

Attitude Set Source, para 4.9.2.4
Constraint: If CMC is on, an overload in the IMU 
resolver circuitry may cause an ICDU oscillation and 
trigger the ISS warning light. (Reference ICD 
MH01-01325-216). The FDAI must be used only as a null 
meter in this mode of operation. If not, large errors 
will result because of impedance mismatch.

3 cnp
O o
Ss
X —

rf
CD

2aFDAI SOURCE - ATT SET 
ATT SET - IMU 
FDAI SEL - 1
ATT SET tw - Null FDAI 1 errors

1a.
W
O
O

p Vl6 N20E
ATT SET tw - Adjust to IMU 

gimbal angles on DSKY

2 ,l40CMP or 
CDR

b.CTQ
CD 1

ATT SET tw - Adjust to IMU gimbal 
angles as indicated on FDAI

or c.iro
ON

G&C GENERAL PROCEDURES

NORMAL/BACKUP



mp STA/T STEP PROCEDURE PANEL REMARKSw
H-
O

4 Align GDC, para 4,9*3 
ATT SET - GDC 
GDC ALIGN pb - push, hold

0
P 1CDRr+-
<D

4.10.2.7 Attitude Reference SystemH
\Jl Comparison
3 >The following are required

ISS - on and orientation known
1H

VO OON 4.10.1.2 & 4.11 
CMC - on, para 4.10.1.2 

4.10.2.2

r03 para
d
O cnSCS on, para 

CMC ATT - IMU
O SOtr

^ > 
M . 
pd o
>

O °
Z 5cn ^

pa .05 G sw - OFF
CTQ

CD
2 ,l40Key V37E 00E 

DSKY - POO
2CMPD

p
r-f

Establish Attitude Control, para 4.9.1 
Damp vehicle rates

3

Z4 Key V06 N20E (ICDU angles)
XXX.XX DEG

Required to allow rough ATT SET adjustment to IMU 
gimbal angles prior to nulling operation. OR, P, Y tdooPerform ATT SET/IMU comparison, 

para 4.9*2.4 
FDAI SEL - 1 
FDAI SOURCE - ATT SET 
ATT SET - IMU

5
1P CDROQ

(D
Constraint: If CMC is on, an overload in the IMU 
resolver circuitry may cause an ICDU oscillation and 
trigger the ISS warning light. (Reference ICD 
MH01-01325-216). The FDAI must be used only as a 
null meter in this mode of operation. If not, large 
errors will result because of impedance mismatch.

-p-
iro

ON
CO

G&C GENERAL PROCEDURES
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STA/T STEP PANELPROCEDURE REMARKScn

M-o
0 ATT SET tw (3) - Set approx to DSKY 

values , null FDAI 1 att errors 
ENTR (when nulled)
Record DSKY values

R__°, P__ °, Y
Record ATT SET values 

R__°, P__ °, Y

1CDRPJ
<rt
CD

2 ,140CMP
Error needle bias, if any, is determined and may be 
subtracted from GDC drift in step 6 (postflight).o\-n

12
3 o

>Hvo 6 OPerform ATT SET/GDC comparison 
ATT SET - GDC
ATT SET tw (3) - null FDAI 1 att errors 
ENTR (when nulled)
Record DSKY values

R__ °, P___ 0 , Y
Record ATT SET values 

R__ °, P___ °, Y

on
CD rCDR

O cn
O S2 ,i4oCMPtr O

w *M 1
W o
> ? 
H cn 
1—1 o O CJ
2 o cn 4^
a ib 
> w

o
OQ
(D 1u O

(D

2 ,l40Key V37E 00E 
DSKY - POO

7

4.10.2.8 ORDEAL Initialization Aligns one or both FDAI's to local vertical 
coordinates. 2d

WThe following are required
CMC - on (for 3a & 6a), para 4.10.1.2 
ISS - on and aligned, nominal option 

(for 6a), para 4.10.1.2 & 4.11 
SCS - on, para 4.10.2.2 
CMC ATT - IMU 
.05 G sw - OFF

Oo
The IMU and/or the SCS attitude reference system must 
be aligned with the +Y axis of the reference along 
(X x R.) , where V is the velocity vector and R is the 
position vector from center of the earth.

0Q
O CDR 1

■p- Select Total Attitude Display, para 4.9.2.511roo\
VO

G&C GENERAL PROCEDURES
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STA/T STEPP REMARKSPANELPROCEDURECO

H*n
C 2 Set ORDEAL controls, para 4.9.2.6 

FDAI 2 or 1 sw - ORB RATE 
EARTH/LUNAR - EARTH 
MODE - HOLD/FAST

13CDRP
Either or both FDAI's may be driven by ORDEAL.(D

Hvn
3 3 Obtain altitude setting

Orbit parameter display routine (R30) 
Key V82E 
Record Ha and Hp 

Calculate average

p
>
GH a.\o O2 ,l40G\ CMP rCD

G
O cn

O 25G
P GGround track determination program 

(P21)
Key V37E 21E 
Record alt for 10-min

intervals of present orbit 
Calculate average

or b. >3 MOQ G oa>
Co

D 2 ^pj

52 g Scn ^
a>

i
£ —MSFNor c.

If CMC in STBY, obtain alt 
setting from MSFN

Z
G
td
OCDR 4 ALT SET - adjust to proper alt

5 Damp Vehicle Rates, para 4.9.1

6 Obtain 0 - pitch angle to lcl horiz

13 O
Gp

Crq
CD 0 is the angle between +XSC and local horizontal 

plane. Positive indicates +XSC above plane.
Rendezvous Parameter Display Routine 

(R31)
Key V83E

a.

ro
-3
O

G&C GENERAL PROCEDURES
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STA/T STEP PANELPROCEDURE REMARKS

>-*•n
a CDR or b. MSFN

If CMC in STBY, obtain 0 from 
MSFN based on +XSC pointed at 
horiz

Maneuver to point +XSC at 
horiz, para 4.10.2.5

rt*
CD

H 0 is dependent on present altitude.VJl
2
3 >The CMC display of 0 is from -90° to +90°.7 Slew FDAI to angle indicated by

following relationship of velocity 
vector and +XSC in quadrants shown

tlH
VO OO-N rCD

O cn
O sQuadrant A

slew FDAI to (0)
(+XSC)

Quadrant B 
slew FDAI to 
(180 -0)

P f'opr
5 >2 ra iCTQ 53 o
> V*

CD

d ivelocity
vector

H co
3 2
^ o cn ^
£

p>
CD

Quadrant DQuadrant C 
slew FDAI to
(180 +|e|)

slew FDAI to 
(360 -|0|) Z

d
td8 MODE - 0PR/SL0W

Slew/adjust FDAI precisely
13 OThe FDAI may be more accurately adjusted using the 1° 

marks, if the yaw angle is 0° and the roll angle 0° or 
l80°. When the momentary SLEW switch is released, 
ORDEAL is in the operate mode.

O
d

CTQ
CD

FDAI sw (both) must be at INRTL (pwr OFF or not) to 
display pitch inertial attitude.

Repeat steps 6 through 8 as required91ro
H

Iro
ro
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PANELSTA/T STEP PROCEDURE REMARKScn>-*•

O
0
n-
(D 4.11 ALIGNMENTS

4.11.1 IMU ORIENTATION DETERMINATION (P5l) Determines inertial orientation of the IMU.Hvn
S CMC - on (required), para 4.10.1.2 

on (required), para 4.10.1.2 
SCS - on (desired), para 4.10.2.2

3 >ISSH Provides total attitude monitoring and attitude 
control capability.

vo OON rCO
t-1CMC ATT - IMU

LOGIC 2/3 PWR - on (up)
CDR O cnRequired for control and display functions, if SCS-on 

option not selected.
7O 2P 5tr

t) >Optics Power Up, para 4.10.1.4 
G/N OPT PWR - on (up)
G/N PWR - AC1 or AC2
OPT MODE - MAN
OPT ZERO - ZERO (15 sec)

3 1 iOQ Jx) O> rH cn
o 2
^ o cn ^

100CMPcd
Provides power to reticle and condition lamps (LEB).5d LMP

122CMPn>

iSelect Total Attitude Display, para 4.9.2.5 Both ISS and GDC attitude displays are recommended 
for monitoring of IMU coarse align and SC motion. > S2

2G2 ,l40Key V37E 5IE 
DSKY - P51

3 td
Oo

Display will occur only if ISS is not on.Poss FL V05 N09 
00210 (ISS not on) 
Perform ISS turn on 
PRO

GP>
0Q

Selects P05. Return to P51 at completion of P05.CD

*r
Iro

u>
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STA/T STEP PANEL REMARKSPROCEDUREQO

M*
O 2,140CMP 4 FL V50 N25

00015 (target acquisition)d Targets (celestial bodies).
a>

Vl6 N20 may be keyed in to monitor for impending 
girabal lock if operating from LEB where no FDAI is 
available.

Select desired attitude control 
mode, para 4.9.1 

Maneuver to acquire targets, 
if necessary

a.
H
V-Tl

3 PRO >
HVO oTime and RCS fuel may be saved and subsequent IMU 

alignment decisions greatly simplified if IMU is 
left inertially stabilized as close as possible to 
orientation required for future CMC programs.

To coarse align IMU to SC axes 
ENTR (when att acceptable)

o\ b.or rCD
r
O caO V4l N22 (coarse align) 

R, P, Y
O £g > 0 T

000.00 DEGpi
2

0Q ? sCD on, then offNO ATT It 
Recycle step 4

(Sighting Mark Routine, R53)

G
sSa>

5 FL V51 (please mark) 
Center target in SXT 
MARK (on target)

2d122
td
O2 ,l406 FL V50 N25

00016 (terminate marks)
O
*An unsatisfactory mark may be rejected by pressing 

the MARK REJ pb anytime prior to terminating the 
marking sequence. Possible program alarms if marks 
are rejected without prior marks or if surplus marks 
are made.

Accept PRO
Reject MARK REJ pb - push 

Return to step 5

0Q

■t=-
7 FL V01 N71

Target code•00 Target codes:
00 - Planet (any planet except Earth)
01 to 45 - Star

000XX4=-

Accept PRO

ALIGNMENTS
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p STA/T STEP PANELPROCEDURE REMARKS<n
M-o
g 2,ll*0 U6 - Sun 

47 - Earth 
50 - Moon

CMP Reject Key V21EP Load target codea

If target code is other than 00 
Return to step 5 for target No. 2

FL V06 N88 (planet only)
X, Y, Z PL

Hvn
3
3 8 This flash will occur only if marks were made on 

planet. X, Y, Z PL - Components of planet unit 
position vector at present time.

a
>.xxxxxM

VO OON
00 GAccept PRO 

Reject Key V25E rUse on-hoard tables to determine planet position 
vector at present time.

Oo Load desired data CnP sp
3 Return to step 5 for target No. 2 W >OQ

SsO

G (Sighting Data Display Routine, R5M Tests accuracy of pair of celestial body sightings. H 1
O Q
2 - cn o

p«-rn>
FL V06 N05

Sighting angle diff
9

XXX.XX DEG 4^

!> [\jAccept PRO 
Reject Key V32E

CMC calculates and stores IMU orientation as REFSMMAT
G

Return to step h bd
O
O10 FL V37E R00 W

p Optics Power Down, para U.10.1.^ 
ZERO

11 If P52 selected, this step should be bypassed.OQ
a> OPT ZERO 

G/N OPT PWR - OFF 
G/N PWR - OFF

122
100

LMP 5
■p-

ro
-3
V/l

ALIGNMENTS
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STA/T STEP PANELPROCEDURE REMARKSCD

H-
O U.11.2 IMU REALIGN (P52) Aligns IMU from known orientation to one of four 

orientations selected by crew. Orientation options 
available are:

G
fl>

• Preferred
• Nominal
• REFSMMAT
• Landing site

Hvn
3S
%

>H CMC - on (required), para 4.10.1.2 
ISS - on and orientation known (required), 

para 4.10.1.2 & 4.11 
SCS - on (desired), para 4.10.2.2

VO
ON O03 r

t-
O cnProvides total attitude monitoring and attitude 

control cabability.O
& 1CDR CMC ATT - IMU 

LOGIC 2/3 - on (up)
>0 MRequired for control and display functions, if SCS-on 

option not selected.
7 iOQa>

O i!j cn 
O O
g 5cn ^
X ~ >2.

p>
Optics Power Up, para b.lO.l.b 

G/N OPT PWR - on (up)
G/N PWR - AC1 or AC2
OPT MODE - MAN
OPT ZERO - ZERO (15 sec)

1(D
100 .CMP

Provides power to reticle and condition lamps (LEB).5LMP
122CMP

Z
G
tdSelect Total Attitude Display, para 4.9.2.5 Both ISS and GDC attitude displays are recommended 

for monitoring of IMU coarse align and SC motion.
2 O

O

2,1403 Key V37E 52E 
DSKY - P52CTQa>

Poss PROG alarm
Key V05 N09 (to verify alarm) 

00210 (ISS not on)
or XXXXX (IMU orientation 

unknown)

Iro
ON

ALIGNMENTS
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STA/T STEP PANEL REMARKSPROCEDUREOQ

o
2,l40a CMP FL V3T 

Key XXE Perform ISS turn-on procedure and/or IMU orientation 
determination.

rt-
0>

k FL V(A N06
Option code 
Option

H 00001
oooox

v-n
Options available are:

00001 - Preferred
00002 - Nominal
00003 - REFSMMAT 
0000U - Landing site

X
*

>Accept PRO 
Reject Key V22E

H toVO oov
00 rLoad desired option d

O cnIf 00001 selected, go to step 7O a. 5O ^lZ, rotr
to >Poss FL V05 N09

00215 (preferred orientation 
not specified)

Key V32E 
Recycle step k

MOQ lto o
[> LO

CD

O H CD 
t-i AIf nominal or REFSMMAT orientation acceptable. o 2 to So>

iTo select program to define preferred orientation. to — 
>&

Key V37E XXE 
Exit P52

or

to
d

If 00002 or 0000U selected, go to step 9b. toor
O
O5 FL V06

GET align
GET align - Time at which nominal or landing site 
orientation defined. Display initially 0, 0, 0. If 
this value accepted, nominal or landing site orien­
tation will be defined for GET align automatically 
selected by present time.

to
00XXX. HRS 
000XX. MIN 
0XX.XX SEC

to
0Q
<D

Accept PRO
If option 2, go to step 7♦»*

i Reject Key V25EN>
Load desired GET align--4

ALIGNMENTS
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w STA/T STEP PANEL REMARKSPROCEDURE
OQ
H*
O
d 2 ,l40CMP 6 FL VO6 N89 

Lat (+North) 
Long/2 (+East)

XX.XXX DEG 
XX.XXX DEG 
XXX.XX NM

CD

AltH
VJ1

S Accept PRO 
Reject Key V25E3

>H Load desired data ►dVO
ON OCo

dFL V06 N22 
R, P, Y

T dXXX.XX DEG O cn
O 2 §S' Accept PRO

Reject Select desired attitude
control mode, para 4.9.1 

Maneuver SC 
Key V32E

‘d >3 MOQ gsCD
d To obtain acceptable MGA.

V32E recycles to update gimbal angle display.
H cnp> »—iO o
8s

CD

Key V3TE XXE 
Exit P52

or

2(Coarse Align Routine, R50) d
W
O8 If required gimbal angle changes <5 degrees, IMU 

will not be coarse-aligned. Once coarse alignment 
complete, CMC will reset preferred orientation flag. 
If P52 re-entered without performing a program which 
redefines preferred orientation, option 00001 will 
not be accepted.

Verify coarse align complete 
on, then off 

Monitor ball motion

O
NO ATT It W

►d
OQ

CD

s=-
Iro

CD

ALIGNMENTS
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PANEL REMARKSSTA/T STEP PROCEDUREcn

H-n
2 ,l4od CMP 9 FL V50 N25

00015 (target acquisition)P
c-t*
0)

For CMC assistance in selectiona.Hvn
Select desired attitude control 

mode, para 4.9.1 
Maneuver SC 
PRO

>H
VO CMC perforins target selection routine.o\ OCD r

dPoss FL V05 N09
00405 (2 targets not available) O cna S2 5P a >3 Maneuver SC until suitable 

target acquired
W0Q Io0

d PRO 1Hp cnGo to step 10 r! Or-f- o ^. I—'
0

?? ocnKey V32E 
Recycle step 9

or
1a —

2Crew manually acquires target.b. To bypass CMC selection 
ENTR

or U
td 1Oo :Target codes:

00 - Planet (any planet except Earth)
01 to 45 - Star
46 - Sun
47 - Earth 
50 - Moon

10 FL V01 N70
Target code

:
oooxxa

p
CTQ

122(T> Accept OPT MODE - CMC
2 ,l40PRO

Reject Key V21E
Load desired code

ru—3vo If target not a Planet, go to step 12

ALIGNMENTS

NORMAL/BACKUP
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STA/T STEP PANEL REMARKSPROCEDURECDM-

O

2,1*40O CMP 11 FL V06 N88 (planet only) 
X, Y, Z PL X, Y, Z PL - Components of planet unit position vector 

at present time.
.XXXXXcd

Accept PRO 
Reject Key V25E

H Use on-board tables to determine planet position at 
present time.3 Load desired data

>(Auto Optics Positioning Routine, R52) Points SLOS of optics at selected target.H ►dvo
ON ooo rPoss FL V05 N09 

00*40*4 (TA >90°) f
O cn

O 3S 5Maneuver to reduce TA 
PRO

a. ►dp> >MOQ fd o 
J> OJCD

d Key V21 NTOE
Load new target code

or b.
p>

O G
2 o 
W 4^

rr
CD

Key V3*+E (To exit R52) 
FL V3T 

Key XXE

or c. iXR00
2
d
WPoss PROG alarm

Key V05 N09 (to verify alarm) 
00*407 (TA >50°)

Oo
*

p> Maneuver to reduce TA 
PRO

OQ
CD

or Key V21 N70E
Load new target code-fr-

Iro
§

ALIGNMENTS
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STA/T STEP PANELPROCEDURE REMARKSOQ

M-
O

d 2,140V06 N92 (desired optics angles) Optics will drive to acquire selected target.CMP 12
XXX.XX DEG 
XX.XXX DEG

SAa>
TA

H
When sighting marks are desired 

OPT MODE - MAN£ 122 Calls R53.

>(Sighting Mark Routine, R53)H
VO
ON OCD r2,11*0FL V51 (please mark) 

Center target in SXT 
MARK (on target)

13 t*122 O cF
O SO [NJ

3 >3 2,l4014 FL V50 N25
00016 (terminate marks)

WOQ pd o
> V

n>
d t

o 2
£ Ocn ^

Accept PRO
Reject MARK REJ pb - push 

Return to step 13

(D 122

2,1^0 Target codes:
00 - Planet (any planet except Earth)
01 to 45 - Star
46 - Sun
47 - Earth 
50 - Moon

FL V01 NT1 
Target code

15 2oooxx dwoAccept PRO 
Reject Key V21E O

Load target code
OQ
(D If target code other than 00,

•return to step 10 for target No. 2

FL V06 N88 (planet only) 
X, Y, Z PL

16 This flash will occur only if marks were made on a 
planet. X, Y, Z PL - Components of planet unit 
position vector at present time.

ru .xxxxxco
H

ALIGNMENTS
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p STA/T STEP PROCEDURE PANEL REMARKSCD
o
d 2,1^0CMP Accept PRO 

Reject Key V25EP
Use on-board tables to determine planet position 
vector at present time.

0>
Load desired data

H
Return to step 10 for target No. 2 

(Sighting Data Display Routine, R5^)
p?

Tests accuracy of pair of target sightings.
>H

VOov IT FL V06 NO5
Sighting angle diff

OCD
XXX.XX DEG d

O cno Accept PRO 
Reject Key V32E

Go to step 19
O SS3*P

>w0Q

?s(0
d (Gyro Torquing Routine, R55) Calculate and display gyro torquing angles for final 

(fine) alignment of inertial platform and to torque 
gyros.

a inp
O Oa>

18 FL V06 N93 (A gyro angles) 
X, Y, Z X ^X, Y, Z Gyro - Angle through which each gyro must be 

torqued to complete fine alignment.
XX.XXX DEG > £2

Z
d

Accept PRO (gyros torqued) 
Reject Key V32E

Pulse IRIGS through desired angle. 
Do not torque gyros.

td
Oow

19 FL V50 N25
0001k (fine align check)P

OQ
<t>

To repeat target sightings (R52 & R53), sighting data 
test (R5*0 , and gyro torquing (R55) to verify 
accuracy of alignment.

Accept PRO
Return to step 10

■t=“
iro Reject ENTROoro

ALIGNMENTS



Wp STA/T STEP PANELPROCEDURE REMARKSco
M*o 2,1^0 R00CMP 20 FL V3TdPct> 21 Optics Power Down, para 4.10.1.4 

OPT ZERO - ZERO 
G/N OPT PWR - OFF 
G/N PWR - OFF

4.11.3 ALTERNATE LOS IMU ORIENTATION 
DETERMINATION (P53)

a>
122
100H

5\j\ LMP
z

Determines inertial orientation of IMU using backup 
optical device (COAS). May also be used with failed 
optics or mark pb.

3 >
H
VO oON rCMC - on (required), para 4.10.1.2 

ISS - on (required), para 4.10.1.2 
SCS - on (required), para 4.10.2.2

CD
d
O cnProvides total attitude monitoring and attitude 

control capability.
O 52 Rw
p a >iCMC ATT - IMU

COAS - calibrated (required), para 4.11.7 

1 Select Total Attitude Display, para 4.9.2.5

CDR WCTQ i
fd o 
> ^

a>
d iH cn

o £

>5

P Both ISS and GDC attitude displays recommended for 
monitoring of IMU course align and SC motion.Q

2 ,l40CMP 2 Key V37E 53E 
DSKY P53

2Display will occur only if ISS not on.Poss FL V05 N09 
00210 (ISS not on) 

Perform ISS turn on 
PRO

d
W
Oo

p 3 FL V50 N25
00015 (target acquisition)

OQa>

Select desired attitude control mode, 
para 4.9.1

Maneuver to acquire targets, 
if necessary

a.
tr

VI6 N20 may be keyed in to monitor for impending 
gimbal lock if operating from LEB where no FDAI is 
available.

roooto
PRO

ALIGNMENTS
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wp STA/T STEP PROCEDURE PANEL REMARKSw
M*o

or b. To coarse align IMU to SC axes 
ENTR (when att acceptable)
V4l N22 (coarse align)

R, P, Y
No ATT It - on, then off 
Recycle step 3

Time and RCS fuel may be saved and subsequent IMU 
alignment decisions greatly simplified if IMU is 
left inertially stabilized as close as possible to 
the orientation required for future CMC programs.

d 2,l40CMPPrr
0>

000.00 DEG
Hv~n

3
(Alternate LOS Sighting Mark Routine, R56) >H tJVO

0\ ob FL V06 N92CO V
SA XXX.XX DEG 

XX.XXX DEG
r

TAO
O Ser

p V £ M >Accept PRO 
Reject Key V24e

3
0Q Nominal SA and TA for C0AS sightings are: 

SA - 000.00 DEG 
TA - 57.470 DEG

?s(D
Load desired SA & TAd HP i-H cn

O O

>

FL V53 (please mark)
RHC - center target in C0AS reticle 
ENTR

5a>
SCS minimum impulse mode is recommended. 
CMC interprets ENTR as a mark.

6 ZFL V50 N25
00016 (terminate marks) d

W
OoAccept PRO 

Reject ENTR CMC interprets ENTR as a mark reject.
Return to step 5P

CTQ
0>

Celestial body code:
00 - Planet (any planet except Earth)
01 to 45 - Star 
b6 - Sun
47 - Earth 
50 - Moon

7 FL V01 N71 
Target code 000XX

-p-
1 Accept PRO 

Reject Key V21E
ro
03
XT'

Load target code

ALIGNMENTS
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p STA/T STEP PANEL REMARKSPROCEDUREw
H*o
0 If target code is other than 00 

Return to step h for target No. 2p
rra>

2,l40FL V06 N88 (planet only) 
X, Y, Z PL

This flash will occur if marks were made on a planet. 
X, Y, Z PL - Components of planet unit position 
vector at present time.

CMP 8H .xxxxx\j\

s
3 Accept PRO 

Reject Key V25E >Use on-board tables to determine planet position 
vector at present time.

H
VO oLoad desired dataON rCO

tr*Return to step 4 for target 2 O cn
O s2 5& Tests accuracy of pair of target (celestial body) 

sightings.
(Sighting Data Display Routine, R54)p t) >WOQ fd o

> U) 
, IH co

o 2

FL V06 N05
Sighting angle diff

CD 9a XXX.XX DEGP
CD CMC calculates and stores IMU orientation as REFSMMATAccept PRO 

Reject Key V32E
>Return to step 3

R0010 FL V37 awo4.11.4 ALTERNATE LOS IMU REALIGN (P54) Aligns IMU from a known orientation to one of four 
orientations selected by crew using sightings on two 
targets (celestial bodies) with COAS.

O
*

t)
p

0Q
CD Orientation options available are:

9 Preferred 
9 Nominal 
© REFSMMAT 
© Landing site

■Jr-
I

CMC - on (required), para 4.10.1.2 
ISS - on and orientation known (required), 

para 4.10.1.2 & 4.11

roco
v/i

ALIGNMENTS

NORMAL/BACKUP



td
STA/T STEPP PROCEDURE PANEL REMARKSw

H-o
d SCS - on (required), para U.10.2.2 Provides total attitude monitoring and attitude control 

capability. Minimum impulse control using RHC avail­
able for alignment of target for sighting marks.

prr
fl)

1CDR CMC ATT - IMUHvn
1 Select Total Attitude Display, para U.9.2.5 Both ISS and GDC attitude displays recommended for 

monitoring IMU coarse align and SC motion.
S3

>2 Select desired Attitude Control Mode, 
para ^.9-1

H
VO OON
CD P

P2,1*40CMP 3 Key V3TE 5**E 
DSKY ?5b

O cnn
2 5&

pj

3 * ?S
P Poss PROG alarm

Key V05 N09 (to verify alarm) 
00210 (ISS not on)

0Q
(D

o
o G
^ ° cn ^

p
r-f-
fl> or XXXXX (IMU orientation 

unknown)

FL V3T 
Key XXE 2Perform ISS turn-on procedure and/or IMU orientation 

determination.
d
Wok FL VOU N06

Option code 
Option

O00001
oooox Options available are:hd

p
CTQ
0> 00001 - Preferred

00002 - Nominal
00003 - REFSMMAT 
0000H - Landing sitexr

iro
CO
ON

ALIGNMENTS



td
p PANELSTA/T STEP PROCEDURE REMARKSw
H*o

2 ,1^0d CMP Accept PRO 
Reject Key V22Ep

(D Load desired option
H If 00001 selected, go to step 7VJl a.

i Poss FL V05 N09
>00215 (PreferredH dVO

orientation not 
specified)

Key V32E 
Recycle step h

o\ O03 rdIf nominal or REFSMMAT orientation acceptable. O cnO oStr d dp
>P To select program to define preferred orientation.or Key V37E XXE 

Exit P5*+
MOQ iSs(D

d iHP o ob. If 00002 or 0000U selected, go to 
step 5

oro
*7s °4^

If 00003 selected, go to step 9or c. > £3
35 FL V06 N3^ 

GET align
GET align - Time at which nominal or landing site 
orientation defined.

d
Display initially 0, 0, 0. 

this value accepted, nominal or landing site orienta­
tion will be defined for GET align automatically 
selected by present time.

If00XXX. HRS 
000XX. MIN 
0XX.XX SEC

td
OO

d
P Accept PROOQ
(l If option 2, go to step 7 

Key V25E
Load desired GET align

Reject
-p'
iro

CD

ALIGNMENTS

NORMAL/BACKUP



STA/T STEP PANEL REMARKSPROCEDURECO
H-n
0 2 ,l40CMP 6 FL V06 N89 

Lat (+North) 
Long/2 (+East)

p) XX.XXX DEG 
XX.XXX DEG 
XXX.XX NM

FT
(D

AltH
NJ1

s Accept PRO 
Reject Key V25E

p

>H Load desired datavo
ON OCD tr4FL V06 N22 

R, P, Y
T GXXX.XX DEG O cn

O O S^ roPRO
Select desired attitude 

control mode, para 1+.9.1 
Maneuver SC 
Key V32E

Accept
Reject

►dp >3 WOQ gsG To obtain an acceptable MGA.
V32E recycles to update gimbal angle display.

i

O o
as
X -V

p
a>

Key V3TE XXE 
Exit P5^

or

2(Coarse Align Routine, R50) Owo8 If required gimbal angle changes <5 degrees, IMU will 
not be coarse-aligned. Once coarse alignment 
complete, CMC will reset preferred orientation flag. 
If P5*+ re-entered without performing a program which 
redefines preferred orientation, option 00001 will 
not be accepted.

Verify coarse align complete 
NO ATT It - on, then off 
Monitor ball motion

O

tlP
OQ

\ro
OD
Co

ALIGNMENTS



wp PANELSTA/T STEP PROCEDURE REMARKScn
M-o

2,11+0O CMP 9 FL V50 N25
00015 (target acquisition)P

cfa>
For CMC assistance in selectiona.

Hvn
Select desired attitude control 

mode, para 4.9*1 
Maneuver SC 
PRO

£
3 >H
VO CMC performs target selection routine. Oo\ r03

Poss FL V05 N09
00405 (2 targets not 

available)
Maneuver SC until suit­

able target acquired

O
O
&
P >MOQ i?s(D

PROO iH
oo

P Go to step 10rt
(T>

or Key V32E
Recycle step 9

2or b. To bypass CMC selection Crew manually acquires target. OwoENTR
O

10 FL V01 N70
Target code

Target codes:
p 000XXOQ

00 - Planet (any planet except earth)
01 to 1+5 - Star 
1+6 - Sun
1+7 - Earth 
50 - Moon

o
Accept PRO 
Reject Key V21E

Load desired code-t-
noco
VO

If target is not a planet, go to step 12

ALIGNMENTS

NORMAL/BACKUP



wp> STA/T STEP PANELPROCEDURE REMARKSw
M-
O

2,lU0FL V06 N88 (planet only) 
X, Y, Z PL

X, Y, Z PL - Components of planet unit position vector 
at present time.

d CMP 11
p .xxxxxct-
CD

Accept PRO 
Reject Key V25E Use on-board tables to determine planet position at 

present time.
Hvn

Load desired datas
% >.(Alternate LOS Sighting Mark Routine, R56) To perform sighting marks using COAS.
H
VO oON rFL V06 N92co 12 dXXX.XX DEG 

XX.XXX DEG
SA O ^

o TA O Sfcr
ndp> >Accept PRO 

Reject Key V21+E
mOQ i?sCD

Nominal SA & TA for COAS sightings are: 
SA - 000.00 DEG 
TA - 57.1+70 DEG

O Load desired SA & TA

SI
P
r-fo

FL V53 (please mark)
RHC - center target in COAS reticle 
ENTR

13
SCS minimum impulse mode recommended. 
CMC interprets ENTR as a mark.

2
d

Ik FL V50 N25
00016 (terminate marks)

td
O
O

Accept PRO 
Reject ENTR

tl
p CMC interprets ENTR as a mark reject.OQ
0) Return to step 13

Target codes:
00 - Planet (any planet except Earth)
01 to 1+5 - Star

FL V01 N71 
Target code

15Jr- oooxxIrovoo

ALIGNMENTS



w
p STA/T STEP PANELPROCEDURE REMARKSCO
M*o
d 2,lU0 U6 - Sun 

U7 - Earth 
50 - Moon

CMP Accept PRO 
Reject Key V32Eprt-

cd Load target code
H If target code is other than 00

Return to step 10 for target No. 2
VJ1

X
%

>FL V06 N88 (Planet only) 
X, Y, Z PL

16 Flash will occur only if marks were made on a planet. 
X, Y, Z PL - Components of planet unit position vector 
at present time.

H dVO .xxxxx oON
CD f*

dAccept PRO 
Reject Key V25E O ^Use on-board tables to determine planet position 

vector at present time.
O o 5N)Load desired datap d >P

0Q ? sCD Return to step 10 for target No. 2
U H i) 

O o
§ s

p (Sighting Data Display Routine, R5M Tests accuracy of pair of target sightings.CD

FL V06 N05
Sighting angle diff

17
X —XXX.XX DEG

Accept PRO 
Reject Key V32E

Go to step 19

d
W
Oo

(Gyro Torquing Routine, R55) To calculate and display gyro torquing angles for 
final (fine) alignment of inertial platform and to 
torque gyros.

d
p

0Q
CD

FL V06 N93 (A gyro angles) 
X, Y, Z

18
X, Y, Z Gyro - Angle through which each gyro must be 
torqued to complete fine alignment.

XX.XXX DEG
-fr-

£
H Accept PRO 

Reject Key V32E
Pulse IRIGS through desired angle. 
Do not torque gyros.

ALIGNMENTS
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w
STA/T STEPP PANEL REMARKSPROCEDUREw

H-o
a 2,lU0CMP 19 FL V50 N25p OOOlU (perform fine alignment)rf-
CD

To repeat target sightings R56, sighting data test 
(R5*0, and gyro torquing (R55) to verify accuracy of 
alignment.

Accept PROHVJ1 Return to step 10
2

41 Reject ENTR >H
VOov o20 FL V3TCD ra

4.11.5 ALTERNATE SC INERTIAL ATTITUDE 
DETERMINATION AND GDA ALIGNMENT

O cr
O s2 Ser

idp
>p wThe following are required

on (required), para 4.10.2.2 
IMU

iCTQ £3 O
£> U>CD SCS

a iCMC ATT 
.05 G sw - OFF

H w 
O O
g 5cn ^ 
X i

CDR
P
CD

Optics Power Up, para 4.10.1.4 
G/N OPT PWR - on (up)
G/N PWR - AC1 or AC2
OPT MODE - MAN
OPT ZERO - ZERO (15 sec)

1
100CMP

5LMP 2122CMP awooIf IMU off, only FDAI 1 need be powered or selected.Select Total Attitude, Attitude Error and 
Rate Display for SCS, para 4.9.2

2 W
p

CTQ
Select SCS Attitude Hold/Rate Command, 

para 4.9.1.**
CD Max deadband preferred until stars are obtained for 

fuel conservation.
3

-p-"srovoro

ALIGNMENTS



a
p STA/T STEP PANELPROCEDURE REMARKSw
H-o
0 CMP k Obtain 2 stars in SCT 

Select Optics Control, para U.9-5 
OHC - center star on R-line 
OHC - center star in FOV 
Hold star 1 in center of FOV

p
i-r-
CD OHC - Optics hand control.
H Final adjustment required OPT COUPLING - DIRECT.vn
X
* ATT IMP control can be used to allow positioning of 

the stars on the R & M lines.
Hold star 2 on R or M lines

>HVO
ON OCo rStars must be kept aligned while BMAG's are caged.BMAG MODE - RATE 2

ATT DBD - MIN
BMAG MODE - ATT 1 RATE 2

15CDR ro inO 2&
p TJW f?s

H co

p CMP 6 Read and record angles on trun and shaft 
ind(s) and transmit with star data to 
MSFN

121TO
0)

dP
oGCD Obtain inertial att values for ATT SET 

tw from MSFN
T Z oin

i

ffi-rr
Align GDC, para U.9.3

ATT SET tw (3) - set to MSFN values
ATT SET - GDC
GDC ALIGN pb - push

8 Z1CDR Uwoo
Optics Power Down, para U.10.1.U 

OPT ZERO - ZERO 
G/N OPT PWR - OFF 
G/N PWR - OFF

9
p 122CMPOQ
CD 100

5LMP
XT

rovo
u>

ALIGNMENTS

NORMAL/BACKUP



w
p PANELSTA/T STEP PROCEDURE REMARKSw
H* *
0

4.11.6 BACKUP GDC AND/OR IMU ALIGNMENT The purpose of this procedure is to align GDC and/or 
IMU without CMC.

dP
a> The following are required 

on, para 4.10.2.2 
CMC - off or STBY (for step 3a) 
CMC ATT - IMU 
.05 G sw - OFF

SCS
H
VJl 1CDR3
3 >
H Record the following data from MSFN 

ATT SET tw (step 9)
R__ °, P__ °, Y__ °

Boresight star data (step 5)
Boresight star ___
SPA

VO CMP 1 OON rCD r
°cno o SIT

P o3 SPA - Sight pitch angle. 
SXP - Star X position.

M >0Q
SXP ° ?gcd

0 H 'p 0° and 0° allows SC to be rolled about boresight star 
in step 8.

»-h cn 
O O
2 - cn o

rf
(D

Nav stars (step 8)
(50° mark on XXPrimary star ___

R line of SCT reticle)
(R line) ZSecondary star D

td
OISS att set, para 4.9.2.4 

FDAI SEL - 1 
FDAI SOURCE - ATT SET 
ATT SET - IMU

2 OCDR

p
0Q

CD
For GDC alignment only, this step is bypassed.CMP 3 Cage IMU

If IMU is in standby 
G/N IMU PWR - on (up)

(IMU automatically cages)

iro 100vo
4=-

ALIGNMENTS



wp STA/T STEP PROCEDURE PANEL REMARKSCO
H*o
U If I1-5U powered up
p
CT
CD G/N IMU PWR - OFF

Wait 5 min for gyros to run down
G/N IMU PWR - on (up)

CMP 100a.

Hvn
£ AIT SET tw - set to 0°, 0°, 0° 

Maneuver SC to 0°, 0°, 0° and null 
FDAI 1 errors 

IMU CAGE 
step 12

1CDR or b.3
>IMU gimbal angles should be 0+5° before caging to 

avoid damaging gyros.
H
VO Oo\

(up) and hold until r00 on
t-
O cna
o £k Select desired SCS attitude control mode, 

para U.9.1
p V £ 

W >P
CTQ

?sCD

O 5 Maneuver SC to position boresight star 
in C0AS H iP m cn 

O O 
2 ^

rf
CD

6 Optics Power Up, para U.10.1.U 
G/N OPT PWR - on (up)
G/N PWR - AC1 or AC2
OPT MODE - MAN
OPT ZERO - ZERO (15 sec)

100CMP
5LMP 2!122CMP □

W
O
O7 Set optics shaft to 180° and trun to 

7.5°, para U.9.5
180° shaft and 7.5° trunnion places 50° mark of SCT 
reticle along +ZSC axis.

p
0Q

After positioning primary star on 50° mark, SC may be 
yawed about this star to place secondary star on R 
line.

CD 8 Position stars in SCT
Roll SC - maintain boresight star in 

C0AS
Null SC rate as 2 nav stars appear 

in SCT

5CDR

CMPIrovo
ui

ALIGNMENTS
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w
p PANELSTA/T STEP REMARKSPROCEDURECO
H* ■o
a MAN ATT (3) - MIN IMP 

ATT DBD - MIN 
RATE - LOW
RHC - position primary star on R line 

(50° mark)
MAN ATT ROLL & PITCH - RATE CMD 

(on signal from CMP)
Yaw SC - position secondary star 

on R line
MAN ATT YAW - RATE CMD 

(on signal from CMP)

1CDR
+0.2° attitude deadband.cr

CD

121CMP
Hv_n

Provides attitude hold in roll and pitch.1CDR3P
>121CMPH

VO OON
CD Provides attitude hold in yaw.1CDR t-O cnO O gw GDC alignment, para h.9.3

ATT SET tw - set to recorded values 
AIT SET - GDC
GDC ALIGN pb - push until errors null 

on FDAI 1
Repeat if necessary 
MAN ATT (3) - MIN IMP 
RHC - position stars in SCT 
GDC ALIGN pb - push

9p
M >00 IEsCD

GDC is now aligned inertially to give display of 
0°, 0°, 0° on FDAI 1 at AV attitude.

d H ip h-t cn 
O O 
2 ^ cn o

CD

4^
X JLCMP
[>CDR 2a

Select desired SCS attitude control mode, 
para 1+.9.1

10 td
O
O
WManeuver to AV attitude

ATT SET tw - set to 0°, 0°, 0° 
Maneuver SC to 0°, 0°, 0°

Null errors on FDAI 1

11
poo
CD

XT' 12 Uncage IMU 
IMU CAGE

iro (up) and rel This frees IMU at 0°, 0°, 0°.on\o
ON

ALIGNMENTS



tdp STA/T STEP PANELPROCEDURE REMARKSCO
l-**o
d
p If step 3b was used 

I MU CAGE - relCD 1CDR
H

Optics Power Down, para 4.10.1.4 
OPT ZERO - ZERO 
G/N OPT PWR - OFF 
G/N PWR - OFF

13
s 122CMP
$ 100

>H 5LMPvo
ON O03 r4.11.7 INFLIGHT COAS CALIBRATION Provides method for inflight calibration of COAS 

(i.e., equivalent shaft and trunnion angles).
O The following are required

ISS - on and orientation known, 
para 4.10.1.2 & 4.11 

CMC - on, para 4.10.1.2 
on, para 4.10.2.2 

CMC ATT - IMU 
.05 G sw - OFF

OStr
P *T) tv>

to >OQ

?sCD

d SCS Hp hn in
O o
3 - cn o

1CDRrt
CD

Optics Power Up, para 4.10.1.4 
G/N OPT PWR - on (up)
G/N PWR - AC1 or AC2
OPT MODE - MAN
OPT ZERO - ZERO (15 sec)

a JL.1
tvCMP 100

ZProvides power to reticle and condition lamps (LEB).LMP 5 d
CMP 122 W

O
O

Select Total Attitude Display, para 4.9.2.5a 2
p

CTQ
CD 2 ,l403 Key V37E 52E 

DSKY - P52

rovo

ALIGNMENTS
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wp PANEL REMARKSSTA/T STEP PROCEDUREw
M*n
G 2,11*0Poss PROG alarm

Key V05 N09 (to verify alarm) 
00210 (ISS not on)

CMPP
cf
CD

Hvn XXXXX (IMU orientation 
unknown)

ors
9

>H FL V3T 
Key XXE

vo
ON OPerform ISS turn on procedure and/or IMU orientation 

determination.
Co rr

k FL VOU N06
Option code

O cn
O sIf preferred alignment flag is set, R2 will display 

00001. Otherwise, R2 will display 00002 (nominal 
alignment).

00001 O ^ y, rop >3 W i0Q Jd O
}> OJCD

O

O °g 5cn ^ 
X ~

Options available are:
00001 - Preferred
00002 - Nominal
00003 - REFSMMAT 
0000U - Landing site

0000XOptionP
CD

Select REFSMMAT orientation (V22E, 3E) 2
OPRO
td
O5 FL V50 N25

00015 (target acquisition)
O

Target (celestial bodies). K
p Select attitude control mode, 

para ^.9.1
Maneuver to acquire target in C0AS 
ENTR

OQ
CD

t*0
Irovoco

ALIGNMENTS



w
p STA/T STEP PANELPROCEDURE REMARKSCO»-*•o
d 2,ll+0CMP 6 FL V01 NTO 

Target codep 000XX Target codes:
00 - Planet (any planet except Earth)
01 to 1+5 - Star 
1+6 - Sun
1+7 - Earth 
50 - Moon

CD

122OPT MODE - CMC 
Load target code of target 

centered in C0AS (V21E XXE)
H
\J\

£
P

>2 ,ll+0PROH "dVO If target is not a planet, go to step 8 Oov
03 V

FL V06 N88 (planet only) 
X, Y, Z PL

7 O cn
O X, Y, Z PL - Components of planet unit position vector 

at present time.
5.xxxxx oxr

^ >P
Accept PRO 
Reject Key V25E

W «OQ
CD
O Load desired data H cn

o 22 o cn 4^

p
CD (Auto Optics Positioning Routine, R52)

8 V06 N92 Display will he updated approx every 0.5 sec.
SA XXX.XX DEG 

XX.XXX DEG 2TA aaoWhen target is centered in COAS and SA 
and TA are relatively constant

This step was written for existing GSOP. Steps 9-10 
are included to provide alternate method for obtain­
ing equivalent shaft and trun angles.

O
*0p Key VERB (to freeze display)OQ
CD

Accept Record SA & TA for use in P53/P51+ 
Reject KEY REL

Repeat step 8irovo
VO

ALIGNMENTS
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td REMARKSPANELP PROCEDURESTA/T STEPCO
H-o
O Displays shaft (Rl) and trun (R3) angles calculated 

by auto optics routine. These values will be octal.
2,l40Key V05 N01E 

2hrjh
CMP 9p

CT
(D

When target centered in COAS 
Key ENTR

Hvn
3
3 SAC = Required optics shaft angle to have SLOS lie 

along target unit vector specifying direction of 
appropriate target.

>SACRecord Rl - 
R2 - X X X X XH ovoo^ r03 t*

O .cnPAC = Required optics trun angle to have SLOS lie 
along target unit vector specifying direction of 
appropriate target.

PACR3 - 3n otr
^ >PP M .OQ W o
> W

o Loads SAC and PAC into N87 cells.Key V24 N87E
Load SAC into Rl 

PAC into R2

100 H cn
O ° 
2 o cn

p
ct-
(D

N87 will show properly scaled COAS equivalent shaft 
and trunnion angles. These angles should be recorded 
for use in N92 display of P53 and P54.

Key V06 N87E i11 a ~DEGSA > -
2DEGTA
0X X X X XR3 W
O

Record SA & TA angles for use in P53/P54 O
W

►a Optics Power Down, para 4.10.1.4 
ZERO

12p
OP 122OPT ZERO 

G/N OPT PWR - OFF 
G/N PWR - OFF

(D 100
5LMP

-fr-
I Select new program13U)oo

ALIGNMENTS



td
p STA/T STEP PANELPROCEDURE REMARKS0)
H*
O

4.11.8 INPLANE GDC ALIGNMENTd Provides a method for aligning the SCS attitude 
reference system in orbital plane (+Y axis of 
reference along V x R). This allows use of ORDEAL 
on FDAI 2 with IMU out of plane.

P
rfn> CMC - on (required), para 4.10.1.2

on and orientation known (required), 
para 4.10.1.2 & 4.11 

SCS - on (required), para 4.10.2.2 
CMC ATT - IMU

ISS
Hvn
X
% CDR 1

>H
VO Select Total Attitude Display, 

para 4.9.2.5 
FDAI SEL - 1/2

1 OON
CD d

do cnO O Str 2 ,l402CMP Key V3TE 52E 
DSKY - P52

P3 M >CTQ
(D

FL V04 N06 
Option code 
Option

U 3 H i
p i—i cn 

O O
2 - m <?
XX

00001
0000X

rf
(D Options available are:

00001 - Preferred
00002 - Nominal
00003 - REFSMMAT
00004 - Landing site 2

d
Select nominal option 

Key V22E 2E
W
O
O
KPRO

p
0Q 4 FL V06 N31* (GET align) 

GET align
a> GET align - Time at which vehicle position and 

velocity vectors are selected to define IMU local 
vertical orientation.

00XXX. HRS 
000XX. MIN 
0XX.XX SEC-fr-

I
U>oH Key V25E

Load present time plus 10 min

ALIGNMENTS
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wp> PANELSTA/T STEP REMARKSPROCEDURECD
H*o

Establish Attitude Control, para 4.9.1 Selected to prevent drift between gimbal angle 
calculation and GDC alignment.

d CMP 5p
rt-
cd Damp vehicle rates

2 ,l4oH PROv/i

X Gimbal angles for present SC/desired IMU.FL V06 N22 
R, P, Y

3 6
>XXX.XX DEGH

VO oON riCO ATT SET tw - adjust to Euler angles 
displayed on DSKY

TCDR

° cnO o Str Align GDC, para 4.9.3 
ATT SET - GDC
GDC ALIGN pb - push and hold

8P
M >(TQ

SsCD

D H ip cn 
O O
m o

Select new program9CD

4.11.9 ZERO ICDU EXTENDED VERB (V40 N20) ® Insures synchronization between ISS CDU counters 
and CDU counters in CMC.

4^
X JL
|> rozon (required), para 4.10.1.2 

on (required), para 4.10.1.2
© Terminates IMU coarse align mode and enters fine 

align mode (inertial IMU).
CMC d
ISS tdoo2 ,l40CMP 1 Key V40 N20E

NO ATT It - OFF"0
p

0Q
CD Alarm occurs if ISS is in coarse align mode with 

gimbal lock.
Poss PROG alarm 
Exit routine
Key V05 N09 (to verify alarm) 

00206 (zero encode not 
allowed)

Key V4l N20E, para 4.11.10

1
u>o
ro

ALIGNMENTS



td
STA/T STEP PANELPROCEDURE REMARKSCO

H* •o
4.11.10 COARSE ALIGN ICDU EXTENDED VERB (V4l N20) • Aligns IMU to gimbal angles specified by crew.d

rt
(D • Coarse aligns to 0, 0, 0 when in gimbal lock and 

coarse align.
CMC - on (required), para h.10.1.2 

on (required), para 4.10.1.2
H

ISSX
*

>2 ,l40CMP 1 Key V4l N20E *0H
VO oON f*Occurs if another extended verb active.Poss OPR ERR 

Exit coarse align
CD

IT4
O cn

O oS
uh ro& 2 FL V21 N22 (load CDU angles) 

R, P, Y
P» >3 XXX.XX DEG W0Q l?s<1>

Accept Load desired angles 
Reject PRO

U

O o z ^
pfa>

DSKY V4l 
NO ATT It iNO ATT It will remain on even after gimbals have been 

driven to specified angles.
X r*on
> £3

Poss PROG alarm 
Key V05 N09E (to verify alarm) 

00211 (error >2°)

d
td
OPresent and specified gimbal angles may be compared 

by keying Vl6 N20E and Vl6 N22E. Alternate method is 
to key V62E (Mode 2) to display difference between 
N20 and N22 on FDAI error needles.

O
To repeat coarse align 

Key V4l N20EP»
OQ
fi>

3 To extinguish NO ATT It and terminate 
coarse align 

Key V40 N20E
or V42E

Zero ICDU extended verb, para 4.11.9.
Torque gyros extended verb, para 4.10.1.14.

XT
I

LO
O
LO

ALIGNMENTS

NORMAL/BACKUP



& PANELp REMARKSSTA/T STEP PROCEDUREw»-*•
O

1*. 11.11 COARSE ALIGN OCDU EXTENDED VERB (vUl N9l) Drive optics to shaft and trunnion angles specified by- 
crew.

t)
p
ct-
<T>

CMC - on (required), para U.10.1.2

1 Optics Power Up, para h.10.1.4

G/N OPT PWR - on (up)
G/N PWR - AC1 or AC2
OPT MODE - MAN
OPT ZERO - ZERO (15 sec)

This procedure may not be selected during gimbal 
drive test or when TVC DAP on.H

S
3 >100CMP tlH

5VO oLMPON r122CMPCD
d
O cn

O oSu-i to2 OPT MODE - CMC dP >2 MOQ Igs3 Key VUl N91E(D

D
sS

£3

P Occurs if another extended verb active.Poss OPR ERR
Exit coarse align OCDU's

Poss PROG alarm 
Key V05 N09E (to verify alarm) 

00115 (OPT MODE not CMC)
OPT MODE

2
d

CMC WoV o00117 (OPT not available) 
Exit coarse align

This alarm code indicates that OCDU's are being used 
by TVC DAP or gimbal drive test and that this 
procedure cannot be performed.

or
d
p

CTQ
(T>

h FL V21 N92 (Load OCDU's)
SA XXX.XX DEG 

XX.XXX DEGpr TAi
U)o
tr

ALIGNMENTS



wp STA/T STEP PANELPROCEDURE REMARKScn
M-o
0 Accept Load desired SA & TA 

Reject PRO
122CMPp)

a>
Key Vl6 N91E to monitor optics angles.DSKY - via

Optics Power Down, para U.10.1.U 
OPT ZERO - ZERO 
G/N OPT PWR - OFF 
G/N PWR - OFF

£ 5A
>H 100vo

5o\ LMP O03 r
o COO O S

p>
3 >wOQ l£so
O iHp cn 

O O

>

o

2
0
td
Oo

p)
OQ
O

fu>o
VI

-t-
I

00o
ON

ALIGNMENTS

NORMAL/BACKUP
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mP STA/T STEP PANELPROCEDURE REMARKSCOM-
O

d b.12 COASTINGPrt-
CD

1+.12.1 GROUND TRACK DETERMINATION (P2l) Provides the crew ground track data for either the 
CSM or LM, based on time loaded in step 3.H

VJl
CMC - on (required), para 1*. 10.1.2

2 ,l40Key V37E 21E 
DSKY P21

CMP 1H >VO
ON
CO o

dFL V0i+ N06 
Option code 
CMC assumed option 

(00001 = CSM, 
00002 = LM)

2 d
00002
oooox

o cflo sotr >0p >3 wcrq I
a>
u H i)

92
Accept PRO
Reject V22E (load desired option)

P
a>

3 5cn 4^FL V06 N31*
GET lat long

3
00XXX. HRS 
000XX. MIN 
OXX.XX SEC

GET at desired position of selected vehicle.
2
d
td
OAccept PRO

Reject V25E (load desired T-lat long)
O

p 1+ FL V06 NU3 
Lat (+North) 
Long (+East)

0Q
O XXX.XX DEG 

XXX.XX DEG
Selected vehicle latitude at T-lat long. 
Selected vehicle longitude at T-lat long.

Alt XXXX.X NM Selected vehicle altitude above launch pad radius at 
T-lat long.

8
LO
O
-'J

COASTING
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wp STA/T STEP PANEL REMARKSPROCEDURECO
H-n
O 2 ,1^0Recycle V32E (to advance display by 

10 min)
Terminate PRO

Advances temporary state vector time tag by 10 min 
and updates the NU3 display.

CMPp
<t>

H
VJ1

R005 FL V3T
*<

k.12.2 ORBITAL NAVIGATION (P22) Purpose:H >VOo\
CD OLocate, track and mark on a lmk suitable for 

navigation. r
o CnO Calculate orbital parameter changes generated by 

lmk sightings marks. O £&
p >p w iCTQ gso Display orbital parameter changes generated by 

first lmk sighting mark for crew/ground verifi­
cation prior to state vector update.

0 H cnP
o Gr-f

(D
2cn g 
aUpdate known lmk coordinates.

Provide unknown lmk coordinates. 2awTrack a preloaded landing site. O
O

Provide coordinates of a new landing site 
(treated as an unknown lmk).

p
0Q
a> Provide coordinates of an offset landing site.

Point optics along an advanced orbit ground 
track to track and map a new landing site.iu>o

CD

COASTING



td REMARKSPANELSTA/T STEP PROCEDUREP
o
a There are 25 known lunar link's stored in CMC fixed 

memory and the landing site (lmk code 01) is stored in 
erasable memory.

Prr
CD

HVJl
LMKs may be known or unknown.XP

>Known earth lmk - Made known to CMC by Lat,
Long/2 and Alt.

Hvo t)ON o03

rKnown lunar lmk - Made known to CMC by lmk code. O cn
5o o r̂oUnknown lmk - Identified to CMC as unknown lmk.

p >WThere are two types of landing site mapping:OQ gscd
iO H cno Landing site determination - Track and mark an 

unknown lmk and store coordinates in lmk code 01.
p o °I—1cd g ocn 4^

i© Landing site offset - To store offset landing 
side coordinates in lmk code 01.

X —

OGround Track Determination Program (P2l) and Lunar 
Landmark Selection Routine (R35) are available to aid 
in selection of lmks.

td
O
O

CMC - on (required), para 4.10.1.2
on and orientation known (required), 

para 4.10.1.2 & 4.11
Optics Power Up (required), para 4.10.1.4 
OPT MODE - CMC 
CMC ATT - IMU 
.05 G sw - OFF
SCS - on (required), para 4.10.2.2

hd ISSp
0Q

CD

CMP 122
CDR 1■tr-

I
U>o Provides monitoring and alternate control capability.vo

COASTING
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p STA/T STEP PANEL REMARKSPROCEDURECO
H*
O
0 1 Select Total Attitude Display, para U.9-2-5P
(T>

2 Select Attitude Control mode desired, 
para U.9.1Hvn

K
<3 2,l*+0CMP 3 Key V37E 22E 

DSKY P22H >VOov
03 oPoss PROG alarm

Key VO5 N09E (to verify 
alarm)

00210 (ISS not on)
t*
O cr

O R02.
0p >3 or XXXXX (IMU orientation 

unknown)
WR02.OQ 1?sCD

0 a W
O o
* S 
55 ~

p
FL V37

Key XXE (select prog)
rr

1* FL V06 NU5
R3 max MGA if X-axis 

inplane
MGA is maximum possible middle gimbal angle if SC 
X-axis is held in orbital plane.

XXX.XX DEG Z
0
WoIF IMU alignment satisfactory 

Perform ORDEAL Initialization, 
para U.10.2.8

Maneuver to sighting att and 
establish orb rate

Select FDAI display & att 
control mode desired, 
para U.9.1 & U.9.2

a. O
CDR

P The initial sighting attitude should position optics 
shaft axis inplane and =10° ahead of local vert. This 
provides an optics cone of view which extends -50° 
ahead of local vert to =30° aft. Sighting attitude 
should be adjusted by a small roll maneuver, if

OQ
0

LOHO

COASTING



td
p STA/T STEP PANEL REMARKSPROCEDUREw
H*'o
0 RHC - position Xsc axis *20° 

below Lcl horiz, SEF heads 
up (put COAS LOS on horiz 
or use ORDEAL FDAI)

RHC or ATT IMP - pitch to 
offset orb rate, roll to 
avoid shaft axis =10° of link

CDR necessary, to prevent optics shaft axis from passing 
within 10° of target link. The 10° separation of link 
LOS and shaft axis insures optics drive rates are not 
exceeded due to optics shaft reversal to avoid 
trunnion stop at -5°.

p
a>

VJ1

X
$
H >voa\
CD PRO (if earth orbit, go to step 6) OCMP 2,11*0 r

or b. If realignment desired 
Key V3TE XXE O cnO Select I MU realignment procedure. Reselect P22 at 

completion of realignment procedure. o sP >wCTQ i? s5 FL V05 NT0 (lunar orbit only)
R2 link code

A 1 (known lmk) , 2 (unknown lmk) 
B Index of offset designator 
C Not used 

DE lmk ID

o
Q ABODE in O o

Sg
Eg

p
pfo

ZAccept If A = 2 
OPT MODE - MAN

dw122 O2,11*0PRO O
Go to step 8

p If A = 1 & DE ^ 00orcrqa> PRO
Go to step 7 The PROG alarm (00U01+ & 00U07) may occur at this point.

■tr-
If A = 1 & DE = 00orto PROwH

COASTING
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p PANELSTA/T STEP REMARKSPROCEDUREw
o
0 2,lU0CMP Reject Key V22Ep Load desired lmk codecfa>
H 6 FL V06 N89 (lmk data) 

Lat (+North)
Long/2 (+East)

Lmk latitude.
Lmk longitude divided by 2.
Link altitude above Fischer ellipsoid.

XX.XXX DEG 
XX.XXX DEG 
XXX.XX NM

Xp
AltH >VOo\

CO OAccept PRO 
Reject V25E ITt-Load desired data O cnO 225p' (Auto Optics Positioning Routine, R52) Points optics SLOS to selected lmk automatically, 

in lunar orbit and lmk code 5X was loaded in step 5, 
R52 will position optics 60° ahead of SC.

If hd >3 wQTQ I£sa>
a

H CO
o G
cn g
a ~

p Poss V05 N09
00140U (TA >90 DEG)

PROG alarm It on.a>

Maneuver SC until optics 
can acquire lmk

a.
zPRO PRO recomputes required optics angles. UwoKey V22 N70E

Load new lmk code
b.or O

t)
p Key V25 N89E

Load new lmk data
R52 examines lmk data each cycle.or c.0Qa>

PRO
*r

V3^E (terminates program) 
FL V37E

1 d.oru>H R0010

COASTING



w
p STA/T STEP PROCEDURE PANEL REMARKSCO
H-
O

0 Poss PROG alarm (TA >50° 
Key V05 N09E (to verify 

alarm)
OOUOT (is stored)

2,l*+0CMPp
CD

H If this alarm occurs, optics will be driven in shaft 
only.

vn
2
3

Key Vl6 N92E for display of required optics angles if 
not presently displayed. Key Vl6 N22E for required 
gimbal angles.

a. Maneuver to reduce
desired trun angle

H >VO
ON
05 orb. Reselect lmk

Key V22 N70E (to load 
lmk code)

or
O anO SO ^ y do
►dp >3 Mc. Key V25 N89E (to

load new lmk coords)
1TO or <8 o J> ^CD

D H an
O 2
^ 0 cn 4^

p
7 V06 N92 (new OCDU angles) No display if OPT MODE - MAN. If total attitude error 

is being displayed on error needles (V62 with RCS DAP 
active), nulling needles will point optics shaft axis 
at lmk.

CD
SA XXX.XX DEG 

XX.XXX DEGTA

2
0To mark, OPT MODE - MAN 122 Selects R53.

select OPT MODE - CMC (prior to completion of R53).
To regain auto optics positioning, td

O
O

(Sighting Mark Routine, R53)
hdp

8 FL V51 (please mark) 
Center lmk in optics 

MARK pb - push

TO
CD

Known lmk - SCT, unknown lmk - SXT.
1

U)Huj

COASTING
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PANELP STA/T STEP REMARKSPROCEDURE0)

M-
O

d If more marks desired.CMP Repeat mark procedureAcceptP
a>

2,li+0 If sufficent marks made.PROor
Hvn

122MARK REJECT pb - push 
Repeat mark procedure

RejectX
%

H >VO After 5 marks 
FL V50 N25

00016 (terminate marks)

►dorCJ\
CO 2 ,lU0 O

d
do cn

O sAccept
Reject

PRO 2 3Rejects last (5th) mark.122MARK REJECT pb - push 
Repeat mark procedure 
OPT ZERO - ZERO (15 sec) 
OPT MODE - CMC 

Exit R53 & R52

P >3 W 1CTQ ?S(D

d 1H cnP
O 0(D
Zcn g2 ,1^09 FL V05 NT1 (lnik data) 

R2 - ABCDE
1X —If a mark was made on an offset landing site, ensure 

that B corresponds to the mark. zA 1 (known lmk), 2 (unknown lmk) 
B Index of offset designator 
C Not used 

DE Lmk ID

d
td
O
O

p Accept PROCTQ
Q If A is 2 (or A is 1 & DE 1 00)

Go to step 11

-fsr
I

U)H

COASTING
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p STA/T STEP PANEL REMARKSPROCEDURECD
M*
O

FL V06 N89 (lmk coordinates) 
Lat (+North)
Long/2 (+East)

2,lU0d CMP 10 If auto optics positioning was performed, this data 
will be identical to the N89 data loaded in step 6.P XX.XXX DEG 

XX.XXX DEG 
XXX.XX NM

rt-
CD

H Altvn
X Accept PRO

Reject V25E (load desired data) 

FL V06 N**9
H >VO

11o\
CO OXXXX.X NM 

XXXX.X FPS
Position vector change magnitude. 
Velocity vector change magnitude.

AR rAV
O cnAccept PRO 

Reject V32E
O o SroTJp >E.O. - return to step 6P If in earth orbit. WCTQ l? s0> L.O. - return to step 5 If in lunar orbit.ord

O O

£S

P
FL V06 N89 

Lat (+North) 
Long/2 (+East)

12 If offset landing site mark was made and identified to 
the CMC, display is offset landing site coordinates of 
the lmk on which marks were taken.

CD
XX.XXX DEG 
XX.XXX DEG 
XXX.XX NMAlt

2
dAccept PRO

E.O. - return to step 6
Stores coordinates in CMC memory as the landing site 
(lmk code 01). W

O
O

L.O. - return to step 5or
TJp

(JP Reject V32E
E.O. - return to step 6

Does not store coordinates.CD

L.O. - return to step 5or
1

LO
Key V3^E (to terminate P22) 

FL V37E
V3^E at any flashing display terminates P22. 
R00.

13H
v/i

COASTING
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a REMARKSPANELP STA/T STEP PROCEDUREco
H-
O

G 4.12.3 CISLUNAR MIDCOURSE NAVIGATION (P23) Procedure purpose is to accomplish midcourse naviga­
tion by incorporating star/earth and star/moon optical 
measurements.

p
rf
<D
H CMC - on (required), para 4.10.1.2 

SCS - on (required), para 4.10.2.2
VJl

Provides monitoring displays and alternate control 
capability.

Xp

>H
VO ISS - on and orientation known (desired), 

4.10.1.2 & 4.11
aPermits auto maneuver to tracking attitude and auto 

optics positioning, if desired. Optics should be 
on for 15 min prior to marking.

o\
CD Opara r

O cn
ogO RCS DAP - Load and activate (desired), 

para, 4.10.1.6 & 4.10.1.8 
Optics powered up (required), para 4.10.1.4

Required if automatic attitude maneuver desired.
t)p >W3Oq ? So

O
O °
Ss
SS

1CMC ATT - IMU
.05 G sw - OFF
LOGIC 2/3 PWR - on (up)

CDRP
rr
O

7

Select Total Attitude Display, 
para 4.9.2.5

1
2
G
WSelect Attitude Control mode desired, 

para 4.9.1
2 O

O

2 ,l40CMP 3 Key V37E 23E 
DSKY P23p

OQ
(D

If IMU orientation unknown
RHC - maneuver to acquire lmk/horiz 

in SXT F0V 
Go to step 8

Select a suitable lmk/horiz for use by Optics 
Calibration Routine, R57.XT

Iu>
H
ON

COASTING
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STA/T STEP PANELP REMARKSPROCEDURECO»-*•o

0 IMU orientation known 
Go to step b

P or
CD

2 ,lUOV/1 CMP It FL V05 NTO 
Star ID 
Link ID 
Horiz ID

3: OOODE
ABODE
OOCDO

p

H >VO
ON
CD OR1 - star ID 

R2 - lmk identification 
A always 1 (known lmk)
B insignificant 
C 1 (earth lmk), 2 (moon lmk) 

DE lmk ID

rro cn
O sOtr DOP >3 W iOQ gsCD

0 iHR2 - 00000 for horizon measurement cnP or
O G 
§5 2

(D

R3 - horizon identification
C 1 (earth horizon), 2 (moon horizon) 
D 1 (near horizon), 2 (far horizon)

ZaR3 - 00000 for lmk measurementor W
O
OAutomatic acquisition desired PS

Accept Record data 
PRO

Reject V25E (load desired data)

P
0Q

CD

Manual acquisition desired 
OPT ZERO - ZERO (15 sec) 
OPT MODE - MAN

or-p-
i 122LO
H
--3

2,lU0PRO

COASTING
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td
PANEL REMARKSP> STA/T STEP PROCEDUREv>

H*-
O

d If sighting is on horiz or on an 
identified link (i.e. R2, DE ^ 00); 
go to step 6

p
ft-
CD

Hvn
2 ,1^0FL V06 N89 

Lat (+North) 
Long/2 (+East)

CMP 5P XX.XXX DEG 
XX.XXX DEG 
XXX.XX NM >H

Above Fischer ellipsoid (above mean lunar radius for 
lunar flights).

NO Alt tlON
CD orAccept PRO

Reject V25E (load desired data) r
O cnO
CL [\J6 FL V50 N25

00202 (request auto maneuver)
►dp >3 MCTQ l
^ OCD [> U)

d
O O 

EC ~

Reject ENTR
RHC - maneuver to acquire 

lmk/horiz in SXT 
Go to step 8 
PRO

p Select a suitable lmk/horiz for use by Optics 
Calibration Routine, R57.

rf
CD

Calls Cislunar Tracking Attitude Routine, R6U, which 
calculates the desired tracking attitude and subse­
quently calls R60 to perform the automatic maneuver. 
R6U may be repeated by keying VXXE.

Accept
%
d
td
O
O

(Attitude Maneuver Routine, R60) Provides for maneuver (auto or manual) to attitude 
calculated by B.6U.t)p FL V50 N18 (CMC auto request) 

R, P, Y
70Q

CD Required gimbal angles.XXX.XX DEG

CDR Accept SC CONT - CMC
CMC MODE - AUTO

1
■tr-
I

LO
H
CD

COASTING



a
p STA/T STEP PANELPROCEDURE REMARKSCO
M-o
o 2,lU0CMP PROP

VO6 Nl8rt- Static display. This display will remain until 
completion of auto maneuver and then revert to 
FL V50 Nl8.

o
R, P, Y

Monitor auto maneuver on FDAI
XXX.XX DEGM

VJl

Recycle step 7p Reject V62E Provides error needle reference for manual maneuver.
RHC - null FDAI error needles 
Recycle step 7

H
>VOo\

CD OrCDR SC CONT - SCS
(or CMC MODE - other than AUTO) 

PRO (updates display)
Recycle step 7

1or r
o cnO 2 ,1^0CMP oERecomputes desired attitude without performing auto 

maneuver.p
>s WOQ igs(T> ENTR (terminates R6o)or

d HP cn
O O(Optics Calibration Routine, R57)rt- Measures effect of solar radiation on SXT trunnion 

angle and stores measured trunnion bias for use by 
P23.

CD

8 FL V59 (perform calib mark) Constraint:
within region that will be used for P23 for at 
least 30 minutes prior to calibration and marking 
on navigation targets.

Optics should soak in an attitude Zd
WAccept Center moon in SXT

OPT ZERO - ZERO (15 sec)
OPT MODE - MAN
OPT TELETRUN - SLAVE TO SXT
Superimpose SLOS and LLOS
MARK pb - push
OPT MODE - CMC
Go to step 9

O122 O

p Trunnion bias angle is a function of angle between 
LLOS and sun and is a constant if sun is outside 
cone +15 deg from LLOS.

OQ
(D

-t-
i
£
VO
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w PANEL REMARKSP STA/T STEP PROCEDURECO
H-o

2,lU0U It is not necessary to recalibrate, if optics have 
been calibrated with sun outside cone defined above, 
and will be used outside cone during marks to be 
taken.
be performed each time through P23.

CMP Reject ENTRP IMU orientation unknownCf
cd Go to step 11H If sun is within this cone, calibration shouldvn

IMU orientation known 
Go to step 10

K or
PV!
H >VO 9 FL V06 N8T

R2 (trun bias)
ON
CD XX.XXX DEG Or

CMC stores calibration angle.Accept PRO O cn
If IMU orientation is unknown,Oer go to step 11 T)P >3 CMC erases mark data and recycles for new mark. MReject V32ECTQ ? sReturn to step 8CD

D !
H tn 
O 2

x ^

p (Automatic Optics Positioning Routine, R52) Points SLOS of the optics at selected star.rr
CD

Poss FL VO5 N09 
OOhOk (TA >90°)

Maneuver to reduce TA 
PRO 3OwoKey V21 N70E 
Load new star code

or O

p Key V3i+E (exit R52) 
FL V37

or0Q
CD R00

I
LO
fO
o

COASTING
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STA/T STEP PANELP REMARKSPROCEDUREw

H*n
a 2,1*40CMP Poss PROG alarm

Key V05 N09E (to verify alarm) 
001+07 (TA >50°)

Maneuver to reduce TA 
PRO

p
rt-
CD

H
VJt

p

or Key V21 N70E
Load new star code

H >VO
ON t)03 orV06 N92 (desired optics angles) Optics will drive to acquire selected star.10 t-SA XXX.XX DEG 

XX.XXX DEG
O cn

O o sIV)
TA

trp >0 (Sighting Mark Routine, R53) W 1OQ ?sa>
a 111 OPT MODE - MAN 122 H cnP o 2 

§ g
CD

FL V51 (please mark)
Check star & lmk are in SCT FOV 
OPT COUPLING - RSLV 
OPT SPEED - LO
RHC - Position lmk near center of SXT 

FOV
OHC - Superimpose star and lmk images 
MARK pb - push

2,1*4012

ffi —122
2
O
td
O
O

Id
p 2,1*4013 FL V50 N25

00016 (terminate marks)
OQ

CD

Accept PRO
Reject MARK REJECT pb - push 

Return to step 12

pr 1221
LOroH

COASTING
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STA/T STEP PANEL REMARKSPROCEDUREw

H*
O

d 2 ,ll+0CMP lU FL V01 N71 
Target code

R1 - 00000 = Planet (any planet 
except earth)

00001 through 0001+5 = star 
0001+6 = sun 
0001+7 = earth 
00050 = moon

p
000XXto

H

Z
5
H >VO

73ON
OO Ot-Accept PRO 

Reject V21E t-
O cn

O 2Load desired code 2 $p >3 Refer to step 1+ for codes. MFL V05 N71 
Star ID 
Lmk ID 
Horiz ID

15 1CTQ
yO O 
> ?

CT> 000DE
ABCDE
00CD0

d 1
H cop

(t>

Accept Record data 
PRO

Reject V25E 2Load desired data awoIf sighting mark was made using horiz or 
an identified lmk (i.e. R2, DE ^ 0), 
go to step 17

O

p
0Q
to 16 FL V06 N89

Lat XX.XXX DEG 
XX.XXX DEG 
XXX.XX NM

Long/2
^r Alt1LOroro

COASTING



w
p STA/T STEP PROCEDURE PANEL REMARKSw
M ■o
d 2 ,lU0CMP Accept PRO 

Reject V25Ep
rt-
CD Load desired data
Hv/i

17 FL V06 Nl*9s
3 Magnitude of position vector change. 

Magnitude of velocity vector change.
XXXX.X NM 
XXXX.X FPS

AR
AVH

>VO
ON
Co PRO

V32E
IMU orientation unknown 
Return to step 8

Accept
Reject

Od
d
O cnO So ^y, ts)p ►d >IMU orientation known 

Return to step
Worcrq I
£3 o 
J> LO

CD
d H 01 

02 2 scn ^

p
18 FL V3Tr~f-

a>

4.12.it ORBIT PARAMETER DISPLAY (R30) Provides the crew with CMC computed orbital 
parameters. iX —

CMC - on (required), para 1*. 10.1.2 Zd
Key V82E

If average G routine is on, go to 
step 3

W1 O
O
W

p FL V04 N06 
Option code 
CMC assumed option 

(1 = CSM, 2 = LM)

2OQ
CD 00002

0000X

I
U> Accept PRO

Reject V22E (load desired option)
roco
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m REMARKSSTA/T STEPP PANELPROCEDURECO(-*•o
2,lU0d CMP 3 FL Vl6 NMP Altitude above launch pad radius. 

Altitude above launch pad radius. 
Time of free fall to U9.^ NM.

XXXX.X NM 
XXXX.X NM 
XXBXX MIN SEC

HaCT
<T>

HpH TFFvn

£
P Accept PRO 

Reject V32E (Valid only ifRecalculates orbital parameters, 
average G is not on.)

H >VO Recycle step 3 tCT\
03 OrU.12.5 LUNAR LANDMARK SELECTION (R35) 

CMC - on (required), para h.10.1.2

• Displays time spacecraft will pass over landing 
site. O cn

Q so ^CL CN)© Calculates and displays five lmks suitable for 
navigation. ■Up >2 w ICTQ

d © Calculates and displays time the spacecraft will 
pass over each lmk. O 2a s 

es

P
<D

R35 can be selected from POO only.1 Key V37E OOE 
DSKY POO

22 Key V79E d
Wo3 FL V06 N3U 

T lat long
Time CMC will define as start of lmk tracking, 
display will be present time.

First OOOXXX. HRS 
OOOXX. MIN 
OXX.XX SECP

OQ

Accept PRO
Reject V25E (load desired T-lat long)

luoro
tr

COASTING
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p PANELSTA/T STEP REMARKSPROCEDURECO
O

2 ,lhOFL V06 N31 
T-ldg site

a CMP
p OOXXX. HRS 

OOOXX. MIN 
OXX.XX SEC

ct-
0)

\_n
Record T-ldg site

p
PRO (To display first navigation lmk)

>H
VOo-\ V3^E (terminates R35)03 Oor

tr*5 FL VO5 NTO
R2 Lmk code

O cnOOOXXO SS Str
p >PRO (To display time this lmk) 

Go to step 6
P M iCTQ W OO

O iH cn
o 23 o

P or V32E (To display next lmk code) 
Recycle step 5

rf
(D

cn 4^
i

or V3^E (To terminate) 
Exit R35

X
2d

6 FL V06 N3^ 
T-lmk

GET when spacecraft will pass over lmk just displayed 
in step 5.

W
OOOXXX. HRS 

OOOXX. MIN 
OXX.XX SEC

O
*

P
CTQ

PRO (To display next lmk code) 
Return to step 5

PRO will terminate the routine if all five lmks have 
been displayed.

a>

00
or V3^E (To terminate) 

Exit R35
rov_n
-p-
i

oo
no
ON

COASTING

NORMAL/BACKUP
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p STA/T STEP PROCEDURE PANEL REMARKSCO
H-o
d 4.13 ORBIT CHANGE VEHICLE PREPARATIONP
rf-
CD

4.13.1 ORBIT CHANGE GENERAL SYSTEM MANAGEMENT
Hvn

1 Obtain update from ground3:
3

CMP,
LMP 2

H >VO The following steps contain those system and 
subsystem verifications necessary to ensure 
operational status of the S/C prior to commencing 
thrust procedures.

Propulsion Systems Checks, 
para 4.7.2.1 and 4.7.2.2

dON
CO o

dr
O cnO
uS rotr

EPS DC and AC ChecKs, para 4.7.3.3 
and 4.7.3.4

3P d >p wOQ 5gso
d 1*ALL Pressure Suit Circuit and PGA Check at 

5.0 psia, para U.7• • 9 (if required)
P

O O0)

C&WS Operational Check, para 4.7.5*15 !

6 DSKY Check, para 4.10.1.10 These CMC/DSKY checks provide confidence in the CMC 
Caution and Warning, DSKY operations. %

d
td
OCMC Self-Check, para 4.10.1.117 O

d 8 DSKY Condition Light Test, para 4.10.1.12P
0Q
(D

tr
I

U)

ORBIT CHANGE GEN SYS MGMT

NORMAL, BACKUP



wp STA/T STEP PANEL REMARKSPROCEDURECO
o
a 4.13.2 EMS ORBIT CHANGE TEST Inflight verification of X-axis accelerometer output, 

AV/range display, the SPS THRUST light, and the 
thrust cutoff relay in the EMS.

P
CD CDR 1 EMS AV Test

cb EMS (2) - close 
EMS MODE - STBY 
EMS FUNC - AV SET (wait 5 sec)
EMS MODE - AUTO 
AV ind - set to 1586.8 
EMS FUNC - AV TEST 

SPS THRUST It 
AV ind - deer (10 sec)
SPS THRUST It - off (at 0.1 fps) 
AV ind - stops at -20.8+20.7 

EMS MODE - STBY

8H

1
3

>H
VO
G\
CD O

Von t-
O cn

O 52 5"dP >3 W 1cm fad o
£> CO

CD

O 2 For orbit change refer to
G&N ORBIT CHANGE, para U.lU, 

or SCS ORBIT CHANGE, para U.15

IH COp
o 2
g Scn ^ 
X ^

CD

Z
d
tdoo

hd
pcm
CD

4=r

CO
ro
CD

EMS ORBIT CHANGE TEST



w
p STA/T STEP PANEL REMARKSPROCEDURE
M*
O
a U. lU G&N ORBIT CHANGEPrt*
CD

h.lh.l The purpose of P30 is to accept targeting parameters 
from sources external to CMC and compute therefrom 
required velocity and other initial conditions 
required by CMC for execution of AV maneuver. Target­
ing parameters are impulsive AV along CSM local 
vertical axes at TIG and time of ignition (TIG). P30 
displays, to flight crew and ground, certain specific 
dependent variables associated with desired maneuver 
for approval by flight crew/ground.

G&N ORBIT CHANGE EXTERNAL DELTA V 
PRETHRUSTING (P30)Hv_n

3
$
H >VO

►dON
CO Ortr*o cn

CMC - on (required), para U.10.1.2 
ISS - on sind orientation known (desired), 

para k.10.1.2 & h.ll

O
2 nISS must be on and its orientation known to obtain 

middle gimbal display (step 5).
p

w >OQ i? sCD

0 2 ,lU0CMP 1 Key V3TE 30E 
DSKY - P30 O ° 

§ 2
P At this point, P30 (Colossus) sets TRACK and UPDATE 

flags.CD

2 FL V06 N33
GETI, stored 00XXX. HRS 

000XX. MIN 
OXX.XX SEC 2awoAccept Record GETI OPRO *

Reject V25E, load desired GETIp
0Q

CD 3 FL V06 N8l (AV components) Display - stored components of delta V along local 
vertical axes at GETI.

AVX, Y, Z (lcl vert 
at GETI)

Accept PRO 
Reject V25E, load desired data

XXXX.X FPS
!

U>
PRO option resets UPDATE flag.

G&N ORBIT CHANGE PRETHRUSTING (P30)

NORMAL/BACKUP
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STA/T stepp PANEL REMARKSPROCEDURE

M*
o
d 2,l40CMP 4 FL V06 N42 (calculated thrust 

parameters)
p
CT
(D

Apogee and perigee altitude is measured above launch 
pad radius (earth orbit) or, for apolune and perilune, 
altitudes are measured above lunar radius at most 
recently defined landing site. AV is the magnitude of 
the impulsive AV vector at GETI.

XXXX.X NM 
XXXX.X NM 
XXXX.X FPS

HaH
Hpv-n
AV (required)2

3
Coordinate parameters with GRD 

(if avail)
H >VO
ON
00 OrAccept PRO

Reject Reselect P30 or P27, 
load new parameters

O cn
O O S^ roIT
P >3 W5 FL Vl6 NU5 

Mark ctrs
iOQ £ s<T> Mark ctrs - Number of marks processed by R22. The two 

most significant digits display VHF ranging marks.
The two least significant digits display optics mark 
counter. Optics mark counter does not distinguish 
between backup and primary marks.

XXBXX VHF-Optics
U H In 

O O 
2 o

p>
CT
(T>

U1 4^

>2Constraint - R2 cannot be >59 59 at this point. 
TF GETI >59 59j display inaccurate

IfXXBXX MIN-SEC-59:59 TF GETI Z
0woMGA will be displayed as -00002 at this point if IMU 

not on and orientation known (REFSMMAT flag reset). 
Otherwise, display is MGA at GETI if +X axis of CSM 
is aligned with initial thrust direction.

XXX.XX DEGMGA O

p
OQa>

Record values 
PRO
Align GDC to IMU, para 4.10.2.6 
Select IMU Realign Program 

P52/P51*
Key V37E XXE

Accept
External AV steering flag is set at this point for 
use by thrusting program.iU) RejectU)o

G&N ORBIT CHANGE PRETHRUSTING (P30)



td
PANELP REMARKSSTA/T STEP PROCEDUREw

H*o
0 R00'(Colossus) turns off average g (if on) and zeroes 

rendezvous mark and VHF ranging counters in CMC. It 
also sets or resets REND, TRACK, and UPDATE flags, 
depending on which programs are in progress or are 
called. It may recycle into P20 under certain 
conditions.

2,140CMP 6 FL V3T
Key XXE

p
(D
H
V/l

3
H Go to

SCS Orbit Change, para 4.15 >no
These are thrusting options available.ON

OO o
G&N SPS orbit change, P40, 

para 4.14.2
or f

O cn
O o s

G&N SM RCS Orbit Change, P4l, 
para 4.14.3 3>P or

OQ iS so ij W 
O o
s °

p
a>

4^

>5
2

td
O
O

tJ
p

CTQa>

■fr-

CO
CO
M

G&N ORBIT CHANGE PRETHRUSTING (P30)

NORMAL/BACKUP
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STA/T STEP REMARKSP PANELPROCEDURECOH-o

d 4.14.2 G&N/SPS ORBIT CHANGE THRUSTING (PUO) The purpose of this procedure is:P
rt
O

To compute a preferred CSM attitude and IMU 
orientation for an SPS thrusting maneuver.H

VJ1

3S
3 To calculate and display gimbal angles which 

would result if present IMU orientation is 
used for thrusting in the preferred vehicle 
attitude.
thrust at present IMU orientation or to 
reorient the IMU using P52 or P54.)

>H
VO
ON

OCO (Crew then decides whether to d
d
O cnO o 5& To maneuver CSM to thrusting attitude (R60).P >3 wOQ i?s(D To control GNCS during SPS thrust countdown, 

ignition, thrusting, and thrust termination.D S In 
O O

a 2
sc ^ 
>

p
(D

To allow trimming of residual steering errors.©

CMC - on (required), para 4.10.1.2 
ISS - on with orientation known 

(required), para 4.10.1.2 & 4.11 
SCS - on (required), para 4.10.2.4

2
All AUTO RCS SEL switches must be OFF prior to SCS - 
on.

d
WG&C circuit breakers on all panels should be Oclosed except as defined in Limited Use Controls, O4.8.4.para

Orbit Change Vehicle Preparation 
(desired), para 4.13 

CMC ATT - IMU 
.05 G sw - OFF

P
0Qa> 1CDR

-p-
ico

LOro

G&N SPS ORBIT CHANGE THRUSTING (P4o)



bfl
p STA/T STEP PANELPROCEDURE REMARKSw
H*o
O 1 Test C/W lamps 

EMS MODE - STBY 
EMS FUNC - AV SET 
SET AV ind 
EMS FUNC - AV
RCS DAP - load and activate, 

including ullage selection, 
para U.10.1.6 & 8

CDR 1prr
(T>

Hv_n

3 Since SPS trim values are used at beginning of PHO 
for computing preferred IMU orientation and final 
vehicle attitude, they should be reviewed at this 
time.
controlled burn.

H >VO tJo\
Co SPS trim values will be updated during CMC- O

t-
O cnO 2 Key V37E 00E 

DSKY - POO
CMP 2 POO updates state vector, 

than ^5 min.
Time to GETI must be less 2 ISp >3 MCTQ lS s3 Key V37E UOE 

DSKY - P40
o This program should be preceded by a prethrust 

program.a

Ss
£3

p
a>

Poss PROG alarm
Key VO5 N09E (to verify 

alarm)
00210 (ISS not on) 2O

or XXXXX (IMU orientation 
unknown)

W
Oo

FL V3T 
Key XXEP When control is returned to CMC, program cycles 

through R00, which may set, or reset, REND, TRACK and 
UPDATE flags, depending on which programs are in 
progress or are called.

CTQ
O

CO
At this point (after R02 exited), CMC uses initial 
thrust direction and engine bell trim angles, to

u>
to

G&N SPS ORBIT CHANGE THRUSTING (PUO)

NORMAL/BACKUP
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STA/T STEPP PANEL REMARKSPROCEDURECO

H*o
compute preferred IMU orientation at preferred vehicle 
attitude for CSM position radius vector at TIG, and 
sets PREFERRED ORIENTATION flag. Final attitude will 
be computed (VECPOINT) during R60, and will point 
engine bell in initial thrust direction. The 
0.5-degree deadband is set in RCS DAP, the 3-AXIS flag 
is reset, and R60 is automatically called.
Display is available until average g turned on 
(GETI -30 sec).

□
P
rr
CD

H

K

>VO 4 If VG display desired 
Key V06 N8lE 

VG X, Y, Z
(lcl vert at GETI)

CT\
00 O2CMP

XXXX.X FPS
° cnO o S&

(R60 - Attitude Maneuver) Maneuvers CSM to final attitude based on attitude 
specified and stored in PUO. The maneuver is 
performed automatically by the G&N, or manually with 
an optional final automatic G&N controlled trim 
maneuver.

P
M >OQ

£ sCD
D HP t-H cn 

O O
cn o
ffi
> ts)

CD

5 FL V50 Nl8 (select CMC - auto)
R, P, Y
Establish total attitude display, 

para U.9.2.5
Accept BMAG MODE (3) - RATE 2 

CMC attitude control - 
auto, para H.9.1.6

Display desired final gimbal angles.

Both FDAI’s should be selected to provide redundant 
displays.
Prevents BMAG's from hitting stops during maneuvers.

XXX.XX DEG

Z
G
td
O1CDR
O

p Initiates auto maneuver without review of final gimbal 
angles. If review of final gimbal angles is desired 
prior to auto maneuver, reject option should be 
selected. If desired, att set control panel can then 
be set to final gimbal angles in order to provide 
attitude error information for completion of maneuver 
manually in event of G&N failure.

2PRO
Select desired attitude control 

mode, para U.9.1 
ENTR - go to step 7

CMPCTQ
RejectCD

-p-
i

LO
U>
•P'

G&N SPS ORBIT CHANGE THRUSTING (PUO)



G
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M-o
o 6 Auto Maneuver

V06 Nl8 (final attitude) 
R, P, Y

p These angles are obtained from a VECPOINT calculation. 
Maneuver rate will be as last defined by DAP load.

2CMP(D XXX.XX DEG
h

SC begins maneuver to final attitude when PRO keyed 
in step 5. CMC will monitor for RHC inputs, which 
will be interpreted as a manual override and will 
terminate auto maneuver.

on Monitor FDAIfs
(If RHC used or SCS selected, go to 

step T)

CDR,CMP

$
>H
Vvo

ON OCD VFL V50 N18 (att trim enable) 
R, P, Y

Final trim maneuver should be considered essential 
to SPS AV attitudes. Display of final gimbal angles 
remains in registers. Final attitude trim maneuver 
performed after Gimbal Drive and Trim Check.

7CMP GXXX.XX DEG O cnO
p >3 mOQ ? SSets up nontime-critical switching required for 

thrusting.
o Ignition preparationLMP
G iH cnp

O D
w 2a> £

n MN BUS TIE (2) - on (up)
SPS He VLV tb (both) - bp 
SPS He VLV (both) - AUTO 
RHC PWR DIRECT (both) - OFF 
SC CONT
CMC MODE - AUTO 
SCS TVC (2) - RATE CMD 
LV/SPS IND SII/SIVB - GPI 
TVC GMBL DRIVE (2) - AUTO 
FCSM SPS A - on (up)

Two batteries on line for orbit changes.3

1CDR 2CMC Gwo
O

p
OQ
(D

PITCH and YAW GMBL caution/warning lights (panel 2) 
will not illuminate unless there is an actual 
overcurrent sensed.

Gimbal Drive and Trim Check05:00

-fr-
I

TVC SERVO PWR 1 - ACl/MNA 
TVC SERVO PWR 2 - AC2/MNB

uo 700on

G&N SPS ORBIT CHANGE THRUSTING (PUo)

NORMAL/BACKUP
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H*o

TRANS CONTR PWR - on (up) 
RHC PWR NORM 2 - AC 
RHC 2 - ARMED

0 1CDRP Opens RHC 2 (CDR's) breakout switches (dc) to prevent 
attitude maneuvers through CMC during MTVC checks. 
During a burn, RCS pitch and yaw channels are disabled 
1 second after SPS engine ignition.

rt-a>
H

3 RATE 1 AV should be used for Lambert steering burns 
where angular change >15° or if gyro assembly U2 
failed.

If RATE 1 AV planned,
BMAG MODE PITCH - RATE 1 
BMAG MODE YAW - RATE 1

>H
VO
ON OCo

rtr*BMAG MODE (in axis) - RATE 1or O cr
O S& Start motors sequen-START position is momentary, 

tially at =l-sec intervals to avoid electrical 
overload.

SPS GMBL MOT PITCH 1 - START 
SPS GMBL MOT YAW 1 - START

p >w iOQ ?Sn>
O H ^

O 2£ o cn ^

P Auto switchover check 
THC
RHC - verify no MTVC control 

SPS GMBL ind (2) - no motion

cl-
a> Enables MTVC and switches TVC to channel #2.CW

Verifies TVC control switches from channel #1 to it2 
(which is off) when THC CW selected.

O
Secondary TVC check

SPS GMBL MOT PITCH 2 - START 
SPS GMBL MOT YAW 2 - START

td
OSTART position is momentary, 

tially at -l-sec intervals.
Start motors sequen- O

p Verifies secondary gimbal trim control.Confirm & set trim control 
SPS GMBL tw (2) - + & - 
Set to c.g. trim values

OQa>
The c.g. trim values can be obtained from DAP Data 
Load, para ^4.10.1.6, or GRD.

4=-
!

00
00
ON

G&N SPS ORBIT CHANGE THRUSTING (PUO)



p STA/T STEP PANELPROCEDURE REMARKScn
H-
O

G CDR Gimbals drive in response to RHC movement, and return 
to set-in values when RHC neutral. Verifies control 
of secondary MTVC loops through RHC. Gimbal will move 
proportional to RHC deflection since MTVC integrator 
is not enabled until engine ignition.

RHC 2 - Verify MTVCP
rt-
CD

Hvn
X
* THC - neutral

RHC PWR NORM 2 - AC/DC 1H >VO
CT\
CD oComplete auto att trimAccept Accept

enable
and reject options refer to attitude trim 
flash in step 7* rrBMAG MODE (3) - RATE 2 

Align SC in roll 
CMC attitude control - auto, 

para 4.9.1.6

O cnO £tr O ^L4 roP * >3 MCTQ g sCD PRO
Return to step 6
Select attitude control desired, 

para 4.9.1
Verify/maneuver to thrust 

attitude
(V62E for total att error 

display)
ENTR (exit R60)

CMP 2
G

O 0
a S
X ~
>2

P
CDR RejectCD

CMP 3O
W
O
O

RHC PWR DIRECT (both) - MNA/MNBCDR Provides use of direct RCS to allow override of a roll 
auto RCS failure during SPS burn.

B1
p MAN ATT (3) - RATE CMD 

RATE - HIGH
OQ

CD If MTVC required, RATE - HIGH bypasses noise problem 
in SCS gyro assemblies due to thrusting vibration 
levels, which can cause spurious RCS jet firings.

BMAG MODE (3) - ATT 1 RATE 21
00
U)

G&N SPS ORBIT CHANGE THRUSTING (P4o)

NORMAL BACKUP
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d Align GDC to IMU, para U.10.2.6 DSKY display option recommended because of its 
availability. All that need be done is set ATT SET 
tw to DSKY values and defer alignment until just 
prior to thrust.

1CDRP
ct-
CD

H
\J1

Check boresight starX
3

2CMP 8 FL V50 N25
00201* (CMC GMBL drive test)

H >M3 A manual drive, trim and MTVC check performed before 
CMC gimbal drive test enabled (PRO keyed).

ON
03 O

rrEnables CMC gimbal drive test. OAccept PRO cn
O Monitor GMBL drive sequence oS* £ 

M *
P
P (-•—YAW—^j(♦pitch-HOQ ?sCD +2°
d iHM 55O o

>5

p
CD 75-$ TRIM 

(at 16 sec)
0°

-0.2 seo^-
2 '-2° d
W
OTIME

(SEC) O
*

tl If gimbal test sequence not desired, gimbals will 
drive to trim k sec after PRO keyed.

Reject ENTRP
OQ GMBL's drive to trim position 

(after h sec)
CD

Display - Possible program alarm.Poss FL V05 N09
01703 (TF GETI <*+5 sec)
PRO (slips GETI U5 sec from 

PRO)

XT
IOO

MCD

G&N SPS ORBIT CHANGE THRUSTING (PUo)
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H-o Terminates PHO.V3^E 2CMP or0
p

FL V3T 
Key XXE

a> R00 (Colossus) turns off average g (if on), 
rendezvous optics mark and VHF ranging mark counters. 
It also sets or resets REND TRACK and UPDATE flags, 
depending on which programs are in progress or are 
called.

zeroesHVJ1

3
3

It may also recycle into P20.H >VOo\
Co OV06 NUO 

TF GETI
9 rTF GETI - Max reading is 59 59- Sign is minus before 

nominal GETI, plus after. Event Timer will not agree 
with R1 if GETI was slipped.

XXBXX MIN-SEC 
XXXX.X FPS 
XXXX.X FPS

r
VG O cnO AV (accum) °Sp >3 2 min countdown
Report TTI = 2 min
FDAI SCALE - 5/5
Verify SPS THRUST It - off
AV THRUST A - NORMAL
THC - ARMED
RHC (both) - ARMED

CDR 10 
02:00

CTQ l? sa>
a 1Pr+
(D

CDR,CMP
z(State Vector Integration, R^l) O
WoPROG alarm may illuminate between TIG -Uo sec and 

TIG -35 sec. Delta amount TIG is slipped will be 
as required by CMC to complete state vector 
integration.

00:^40 on, CMC has slipped TIG 
DSKY R1 continues count to former TIG 
DSKY clears at new TIG -35 sec 
COMP ACTY It - off (exit RUl)

If PROG alarm It O

t)
p

CTQ
CD

00:35
00:30

DSKY clears
V06 NU0 (avg g on)
Check AV (accum) for PIPA bias 

R3 <0000.U FPS

Static display with COMP ACTY It flash every 2 sec.
r

LO (ColossusR3 >. I4 FPS is excessive PIPA bias error 
Discontinue G&N thrust.

00:2500
VO 2/15/68).

G8cN SPS ORBIT CHANGE THRUSTING (PUo)

NORMAL/BACKUP
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H-O 1 Should not set to AUTO prior to T -30 seconds to 
prevent buildup of erroneous signals due to 
accelerometer bias.
THC +X for si sec after ignition.

EMS MODE - AUTOCDR
O
P
cf-a>

Start 2 jet ullage - THC +X00:20H
or£ Start h jet ullage - THC +X THC +X for =1 second after ignition.

Exact velocity change is not critical for ullage; 
there must have been a steady ullage to settle SPS 
propellants.

00:153
H >VO

►dON
Co Orxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

X x
No ullage

DIRECT ULL pb - push 
RHC - control attitude

r
O cnO o S^ r\>Direct ullage inhibits P&Y auto RCS. 

attitude within deadband limits.
MaintainIT

P
>3 WOQ X 5 SX<D XXXXXXXXXXXXXXXXXXXXXXXXXXXX

o
BS
Sg
5s

p CMPCf
(D 00:05

CMC changes VERB/NOUN, but retains previous display 
in registers.

FL V99 N^O (Engine Enable) 
TF GET I

211
XXBXX MIN-SEC 
XXXX.X FPS 
XXXX.X FPS

VG
AV (accum) 
Accept PRO

0woGo to step 12 
ENTR
Go to step lk

Manual trim with RCS

O
Reject

p
0Qn>

V3^Eor
R00 (Colossus) turns off average g (if on), zeroes 
rendezvous optics mark and VHF ranging work counters. 
It also sets or resets REND, TRACK, and UPDATE flags, 
depending on which programs are in progress or are 
called.

FL V3T 
Key XXEiU>

Q
It may also recycle into P20.

G&N SPS ORBIT CHANGE THRUSTING (PUo)
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H-
O CDR 12 Ignition 

00:00O SPS THRUST It onP
a>

Poss FL V99 N40
CMC recycles to step 11

AV monitor in CMC will recycle to step 11 if it does 
not detect thrust in 2-4 sec from receipt of engine 
on bit or for 6-8 sec during normal thrust. R3 will 
he 59B59 until recognition.

H 1VJl

X
$

vo6 n4o
TFC
VG (deer)
AV accum (incr)

AV ind - decreasing

2H CMP >vo Sign is (-) beforeTFC - Time from engine cutoff, 
cutoff, (+) thereafter.

XXBXX MIN-SEC 
XXXX.X FPS 
XXXX.X FPS

G\
Co orro cn

O
&p xxxxxxxxxxxxxxxxxxxxxxxxp wXX

0Q ^ O J> toIf no ignition
Recycle to step 11

(D

U N cnp
O o 

*2
XXrr xxxxxxxxxxxxxxxxxxxxxxxxfl)

IGN+1 sec Discontinue ullage

Poss PROG alarm
Key V05 N09E (to verify alarm) 

01407 (VG reversed)
01410 (low AV)

FL V37 
Key XXE

2
0woAV too low for cross-product steering. Oor

p
OQ
(D xxxxxxxxxxxxxxxxxxxxxxxxxxX

If premature shutdown 
Recycle to step 11■p-

i
to xXX xxxxxxxxxxxxxxxxxxxxxxxx

G&N SPS ORBIT CHANGE THRUSTING (PUO)

NORMAL/BACKUP
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H*o 13 Monitor SPS Operation 
Pc ind - 95-105 psi0 Green range on indicator is 65 to 125$ (corresponds to 

psia). Normal Pc range is 95-105 psia.
1CDRP

a>
SPS ENG INJ VLV A ind (2) - OPEN 
SPS He VLV tb (both) - gray 
SPS PRPLNT TK F & OXID PRESS 

ind (2) - 170-195 psia

3LMPH Gray indicates valves open.
X

H >VO CAUTIONON
CD ot*AP between F & OX should not exceed 15 psi during bum 

or degraded performance, rough combustion, and/or 
engine failure may result.

If noncritical bum & AP >15 psi 
AV THRUST A (B) - OFF

CDR f1 O cn
O 59 Sip >3 Monitor for errors and/or rates which would require 

MTVC takeover.
MFDAI - monitor errors & ratesCTQ o
> ^

<D

0 Ixxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx X x
MTVC takeover 

THC - CW
Monitor automatic rate damping 
Maintain attitude control manually 
If no rate damping

BMAG MODE (in axis) - RATE 1 
AV THRUST A - OFF

!i cnP O °x 1—■a>
Zcn g
X ^ 
> -
Zo
td
O
OxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

p xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXX0Q<T> Roll att control failure 
MAN ATT ROLL - ACCEL CMD ACCEL CMD position inhibits CMC roll commands and 

allows accel control of RCS auto coils with RHC.4=-
or AUTO RCS SEL ROLL (8) - OFF 

Use direct controlu>-e-ro
x Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

G&N SPS ORBIT CHANGE THRUSTING (PUO)
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p STA/T STEP PANEL REMARKSPROCEDURECO
M •o

Ik Monitor SPS Engine Cutoff 
SPS THRUST It - off

0
p 1CDRrt-
Q

FL Vl6 NUO (engine cutoff)
TFC (static at cutoff) XXBXX MIN-SEC

XXXX.X FPS 
XXXX.X FPS

2CMPH
VJl At cutoff +2.5 sec, CMC sets 

wide deadband in RCS DAP, then switches from TVC DAP 
to RCS DAP unless option to use SM RCS was selected in 
step 10.

TFC - Time from cutoff.
X VGft

AV (accum)
H >VO
ON 1Event Timer = Thrust durationCDRCo O

Set to OFF 1 sec aPter thrust termination (SPS THRUST 
It out).

rC/0+1 sec AV THRUST A - OFF O cnO °istr Report engine off 
Pc = 0

SPS ENG INJ VLV A ind (2) - CLOSE 
SPS He VLV tb (both) - bp 
For free drift

BMAG MODE (3) - RATE 2 
CMC MODE - FREE

p
>3 MOQ i3 £ sLMPCD

Barber pole indicates valves closed.d iHp cn
22CT> 1CDR S ocn 4^

Turn SPS GMBL MOT switches OFF sequentially to avoid 
power surge. > £

2
dTurning servo #2 off first minimizes switching in the 

logic.
SPS GMBL MOT PITCH 2 - OFF 
SPS GMBL MOT YAW 2 - OFF 
SPS GMBL MOT PITCH 1 - OFF 
SPS GMBL MOT YAW 1 - OFF 
SCS TVC SERVO PWR 2 - OFF 
SCS TVC SERVO PWR 1 - OFF 
EMS MODE - STBY

td
O
O
K

p TOQ
(D

1Record AV indXT'
Iuo4=- At this point, CMC sets minimum deadband in RCS DAP.2PROCMPu>

G&N SPS ORBIT CHANGE THRUSTING (PUo)

NORMAL/BACKUP
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STA/T STEPP PANEL REMARKSPROCEDURECD

M*o
0 FL Vl6 N85 (VG vector components) 

VGX, Y, Z (cont)

Display - Components of VG vector.2CMP 15P
Ct-
0> Velocity to be gained resolved along CSM X, Y, and Z 

control axes. The VG vector is updated each 
computation cycle.

XXXX.X FPS
H
n/i

33
Optional.If VG component to be nulled

RHC/THC - null out VG components 
THC - neutral, LOCKED 
RHC - LOCKED

CDRH >VOOn
CD O

P
P
O C/3

O CMC sets maximum deadband in RCS DAP.PROCMP&p >3 (R30 - Orbital Parameter Display) WOQ 1gsa>
U l6 If R30 desired 

Key V82E
R30 displays will be automatically updated at 2- 
second intervals if called at this point, since 
average g is still on.

H wP
2 20

SgFL Vl6 (orbital parameters)
XXXX.X NM ffi —Ha = altitude of apogee above launch pad radius (earth 

orbit) or of apolune above the lunar radius at most 
recently defined lunar landing site (lunar orbit).

Ha
3awoHp = altitude of perigee above the launch pad radius 

(earth orbit) or of perilune above lunar radius at 
most recently defined lunar landing site (lunar 
orbit).

XXXX.X NMHp O

p
0Q

CD

TFF = time of free fall to b9 NM above launch pad 
radius (earth orbit) or 5*8 NM above lunar radius 
at most recently defined lunar landing site (lunar 
orbit).

XXBXX MIN-SECTFF
x=-

1
U)
XT
XT

G&N SPS ORBIT CHANGE THRUSTING (PUO)



w
p> PANEL REMARKSSTA/T STEP PROCEDURECO
M ■o
d If Hp NM

R2 = 59B59 
PRO (exit R30)

CMPP
ct-
<D

R00 (Colossus) turns off average g (if on), and zeroes 
rendezvous mark and VHF ranging counters. It also 
sets, or resets, REND, TRACK, and UPDATE flages, 
depending on which programs are in progress or are 
called. Under certain conditions, it may recycle 
into P20.

2
H

IT FL V37
Key XXE0

H >vO
03 OrMonitor main bus voltage for maximum allowable (31 vdc) 

during power down sequence.
18 Set Controls After Tailoff F

O cnO MN BUS TIE (2) - OFF 
Record burn data

o S 
d "

5LMP
Recorded burn data should include the following: 

AV accomplished
SPS propellant quantity remaining.

p CMP
OQ gsCD
d iH1EMS FUNC - OFF 

TRANS CONTR PWR - OFF 
FCSM SPS A - RESET/OVERRIDE 

Charge batteries

CDRP m cn 
O O

% 2
>k

Ct-
a>

3LMP

2
d
Woo
B

d
p

OQ
CD

I
LO

G&N SPS ORBIT CHANGE THRUSTING (P^O)

NORMAL/BACKUP
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p STA/T STEP PROCEDURE PANEL REMARKSCO
M-o

U.lU.3 G&N SM RCS ORBIT CHANGE THRUSTING (P4l)
CMC - on (required), para 4.10.1.2 
ISS - on with orientation known 

(required), para 4.10.1.2 & 4.11

The purpose of this procedure is:
To compute preferred CSM attitude and 
preferred IMU orientation for RCS thrusting 
maneuver and to maneuver CSM to thrusting 
attitude (r60).

d
p
CD

Hvn

$
SCS - on (required), para 4.10.2.4 All AUTO RCS SEL switches must be OFF prior to SCS - 

on.
except as defined in Limited Use Controls, para 4.8.4

H >VO G&C circuit breakers on all panels are closedON
03 O

riCMC ATT - IMU 
.05 G sw - OFF
Orbit Change Vehicle Preparation 

(desired), para 4.13 
Test C/W Lamps
Load and Activate DAP, para 4.10.1.6 & 8

CDR G
O cn

O
p3 >

xr
p0 w I0Q
(T»

o H cn
O °§ o cn 4^

> ^

prr Set Event Timer to read 00:00 at GETICMP 1

Select P4l 
Key V3TE 4lE

This program should have been preceded by a 
prethrusting program.

22

2GPoss PROG alarm
Key V05 N09 (to verify alarm) 

00210 (ISS not on)
td
O
O

or XXXXX (IMU orientation 
unknown)

p
0Q
(D

FL V3T 
Key XXE When control is returned to CMC, program cycles 

through R00, which way set, or reset, REND, TRACK, 
and UPDATE flags, depending on which programs are in 
progress or are called.

i
LO
-fcr-
ON

G&N SM RCS ORBIT CHANGE THRUSTING (P4l)



wp STA/T STEP PANELPROCEDURE REMARKSCO
M-o
G At this point (after R02 exited), CMC computes 

initial thrust direction and initial value of VG 
(local vertical), computes preferred IMU orienta­
tion, sets PREFERRED orientation flag, and stores 
desired attitude for use in R60. Final attitude 
will be computed during R60. The 0.5-degree dead­
band is set in RCS DAP, and 3-AXIS flag is reset..

pPr
CD

H
VJI
X
%
H

>VOo\ ►GCO ODisplay is available until average g turned on (GETI 
-30 sec).

3 If VG display desired 
Key Vl6 N8lE 

VGX, Y, Z
(lcl vert at GETI)

r2CMP r
O cnXXXX.X FPS

O otr
3 >P

3 (R60 - Attitude Maneuver) Maneuvers CSM to an attitude specified in Phi. 
Maneuver is performed automatically by G&N, or 
manually, with an optional final automatic G&N 
controlled trim maneuver.

CTQ W o
> V*cd

G H m
o G
cn 4^

> S

P
CD

h FL V50 Nl8 (select CMC - auto) 
R, P, Y Display desired final gimbal angles.XXX.XX DEG

Both FDAI's should be selected to provide redundant 
displays.

Establish Total Attitude Displays, 
para U.9.2.5

2
Owo

BMAG MODE (3) - RATE 2 
CMC Attitude Control - auto, 

para U.9.1.6

Prevents BMAG’s from hitting stops during maneuvers.1CDR Accept O

pcrq Initiates auto maneuver without a review of final 
gimbal angles.

2CMP PROCD

Select attitude control desired, 
para h.9.1 

ENTR, go to step 6

Reject

!
U)
XT’

G&N SM RCS ORBIT CHANGE THRUSTING (PUl)

NORMAL/BACKUP
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STA/T STEPP PANELPROCEDURE REMARKSco

H-
O

U 5 Auto maneuver
V06 Nl8 (final attitude) 

R, P, Y
P 2CMPrt
CD XXX.XX DEG
H SC begins maneuver to final attitude when PRO keyed 

in step h. Maneuver rate will be as last defined by 
DAP load. ICDU drives to achieve final gimbal angles. 
CMC will monitor for RHC inputs, which will be inter­
preted as a manual override and will terminate auto 
maneuver.

Monitor FDAI1s\n

3
>If RHC used or SCS selected, 

go to step 6
H t)VO

OON
CD

r
O cn6 FL V50 Nl8 (att trim enable) This step should be completed at least 30 sec prior to 

GETI, or GETI will slip.
O

IZ, Mp >3 M0Q i
Display of final gimbal angles in registers.XXX.XX DEGR, P, YCD

0
p BMAG MODE (3) - RATE 2 

CMC attitude control - auto, 
para U. 9.1.6 

PRO, return to step 8 
Select attitude control desired, 

para U.9.1
Verify maneuver to thrusting 

attitude
V62E for total attitude error 

display
MAN ATT (3) - RATE CMD
BMAG MODE (3) - ATT 1 RATE 2
Align GDC to IMU, para U.10.2.6

1AcceptCDR o oCD

2CMP
Reject 2

dwoo
p lCDRCTQ
CD

The DSKY display option is recommended because of its 
availability - all that need be done is set ATT SET 
tw to DSKY values and defer alignment until just prior 
to thrust.

Jr-
1oo

CD

G&N SM RCS ORBIT CHANGE THRUSTING (pltl)
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p STA/T STEP PANELPROCEDURE REMARKSCO
M*o
d Monitor VG display (static)

VO6 N85 (VG vector components) 
VGX, Y, Z (cont)

7P 2CMPCt­rl) Vector components resolved along CSM control axes.XXXX.X FPS
H 05:00VJl 8 Sets up nontime-critical switching required for 

thrusting.
Ignition preparation3n

H >VO Check boresight star 
TRANS CONTR PWR - on (up) 
EMS MODE - STBY 
EMS FUNC - AV SET

Set AV ind to reqd AV 
EMS FUNC

CDRON
CO 1 o

r
o cnSet to AV obtained from charts, in P30 and/or MSFN.O O S& AVP
w >00

S s(State Vector Integration, Rl+l)(D

U CMP H 13 cn
O O 
m o

P 00:1+0 PROG alarm may illuminate between TIG -1+0 sec and 
TIG -35 sec. Delta amount TIG is slipped will be 
as required by CMC to complete state vector 
integration.

CMC has slipped TIG 
DSKY R1 continues count to former TIG 
DSKY clears at new TIG -35 sec 
COMP ACTY It - off (exit Rl+l)

If PROG alarm It onCT
CD

2

Z00:35 DSKY clears G
G
OVl6 N85 (avg g on)

Check AV (accumulated) for PIPA bias 
R3 £0000.1+ FPS 
RHC (both) - ARMED 
THC - ARMED 
LIM CYCLE

00:30 9 Static display, with COMP ACTY It flash every 2 sec. O
*

R3 >.1+ FPS is excessive PIPA bias error (Colossus 
Discontinue G&N thrust.

00:25 
CDR,CMP

tlp 2/15/68).OQa>
For SCS translations.CDR OFF 1

t=r-
I

U)
+=-
VO

G&N SM RCS ORBIT CHANGE THRUSTING (pl+l)

NORMAL/BACKUP



w REMARKSSTA/T STEPP PANELPROCEDURETO
o
d Should not be set to AUTO prior to T -30 seconds, in 

order to avoid error buildup due to accelerometer 
bias.

1CDR EMS MODE - AUTOPrr
CD

H CMP 10 
00:00

RCS Bum
FL Vl6 N85 (request null VG) 

VGX, Y, Z (cont)

wi
Event timer not valid if GETI slipped.
These values are resolved along CSM axes, and before 
maneuver in step h.

25S
$ XXXX.X FPS
H >VO t)ON
03 oCommand manual translations and rotations to null VG 

components.
Manually null VGCDR tl

t-
Bum complete 

EMS MODE - STBY 
Record AV ind 
EMS FUNC - OFF 
TRANS C0NTR PWR - OFF 
THC - neutral LOCKED 
RHC (both) - LOCKED

11 O cn
O 2 Ewp >3 W1 i0Q ? sa>
d

o ° 
« g
> £

p CDR,CMPCD

(R30 - Orbital Parameter Display)

R30 displays will be automatically updated at 2-second 
intervals if called at this point, since average g is 
still on.

If R30 desired 
Key V82E

12 22 dCMP
W
OFL Vl6 NU4 OHa = altitude of apogee above launch pad radius (earth 

orbit) or of apolune above lunar radius at most 
recently defined lunar landing site (lunar orbit).

XXXX.X NMHa W
P

0Q
CD

Hp = altitude of perigee above launch pad radius 
(earth orbit) or of perilune above lunar radius at 
most recently defined lunar landing site (lunar 
orbit).

XXXX.X NMHp
•p-

5
'UJvno

G&N SM RCS ORBIT CHANGE THRUSTING (PUl)
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H*o
0 TFF = time of free fall to ^9*^ NM above launch pad 

radius (earth orbit) or 5*8 NM above lunar radius at 
most recently defined lunar landing site (lunar 
orbit).

XXBXX MIN-SEC 2TFFCMP
Ct-
ct>
H
Ul

I R00 turns off average g when PRO is keyed.
If Hp > U9-^ NM 

R2 = 59B59 
PRO (exit R30)

H
>VO

ON 1303 OrtrROO (Colossus) zeroes rendezvous mark and VHF ranging 
counters. It also sets, or resets, REND, TRACK, and 
UPDATE flags, depending on which programs are in 
progress or are called. Under certain conditions, it 
may recycle into P20.

13 FL V37
Key XXE O cnO O £

^ DO13 >3 WCTQ i

£ 3CD

□ a co
O ^

Sg
sEb

p>
ft-
CD

za
tdoo
w

13
OQa>

■fr*

00
on
H

!
00

ro

G&N SM RCS ORBIT CHANGE THRUSTING (PUl)

NORMAL/BACKUP
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o
4.15 SCS ORBIT CHANGES?rf-

4.15.1 SCS/SPS ORBIT CHANGE THRUSTING

Necessary for P47 monitor. 
Necessary for P47 monitor.

H (desired), para 4.10.1.2CMC
ISS - on and orientation known (desired),

onV/1

X
para 4.10.1.2

Orbit Change Vehicle Preparation 
(desired), para 4.13 

SCS - on (required), para 4.10.2.2

>H
VO
G\ OCD All AUTO RCS SEL switches must be at OFF prior to

Circuit breakers on all panels should be 
closed except as defined in Limited Use Controls, 
para 4.8.4.

rtrSCS on.
O cnO
2 v&

p
>P 1CMC ATT - IMU 

.05 G sw - OFF
CDRCTQ 1X o> w

on 
g 5cn ^
XX
> £3

0p Perform C&WS Operational Check, 
para 4.7•5.1 

EMS MODE - STBY 
EMS FUNC - AV SET 
Set AV ind 
EMS FUNC - AV

ALL 1rt-
a>

CDR

20uoSelected to maintain state vector within 9 minutes of 
present time.

22 Key V37E 00ECMP Oa
p In order to obtain telemetry on BMAG attitude error, 

FDAI SELECT switch must be in 1 or 2 position (with 
SCS displays).

Establish Total Attitude displays, 
para 4.9.2.5

CDR 3TO
a>

4 SCS Attitude Maneuver to thrusting 
attitude, para 4.10.2.51

00

00

SCS/SPS ORBIT CHANGE THRUSTING

NORMAL BACKUP



wp STA/T STEP PANELPROCEDURE REMARKScn
H-
O

Establish SCS Attitude Hold, para U.9.1.1* 
Check boresight star

0 CDR 5 To minimize fuel consumption, low rate, max deadband, 
and limit cycle should be selected.p

Ct-
CD

6 Ignition Preparation Sets up the non-time critical switching required for 
thrusting.H

v/i

S3 SPS He VLV tb (both) - bp 
SPS He VLV (both) - AUTO 
MN BUS TIE (2) - on (up)
LV/SPS IND SII/SIVB - GPI 
FCSM SPS A - on (up)
RHC PWR DIRECT (both) - OFF
SCS TVC (2) - AUTO
TVC GMBL DRIVE (2) - AUTO
AV CG - LM/CSM or CSM
Establish ullage select, para 4.8.1

3LMP Barber pole indicates valves are closed.
>H

VO 5ON oCO 1CDR
O cn

so o
V >ps M iOQ

PSCD

a H cn
oG 
§ S
> ^

P
CD If P^T (thrust monitor) 

Key V37E k'JE 
DSKY - Pl+7

P^7 should be called just priorIf G&N is operative, 
to thrusting and terminated as soon as possible there­
after in order to minimize errors of bias and average 

Pi+7 is normally used during rendezvous final

CMP 7
2

G. 2Poss PROG alarm
Key V05 N09E (to verify 

alarm)
00210 (ISS not on)

phase. Any AV under G&N control during that phase 
would require P3^, PUO, or PUl. Range, range rate, 
and theta may be displayed during P^7 by calling R31. 
Range, range rate, and phi may be displayed during 
P^7 by calling R3^. Orbital parameters may be 
displayed by calling R30.

□
W
Oo

p or XXXXX (IMU orientation 
unknown)

oq
CD

FL V37 
Key XXE

RSET and KEY REL pressed when nature of problem 
determined. When CMC regains control, program cycles 
through R00, which may set or reset RENDEZVOUS,
TRACK and UPDATE flags, depending on which programs 
are in progress or are called.

-tr-
I

U>

SCS/SPS ORBIT CHANGE THRUSTING
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M*o

FL Vl6 N83 (AV components) 
AVX, Y, Z (cont)

2CMPa Displayed when average G turned on. CMC required l.k 
seconds (earth orbit) or 2.5 seconds (lunar orbit) 
time step to turn on average G. Time step = 2^0 
seconds (earth orbit) or 350 seconds (lunar orbit). 
Registers read 00000 until thrusting maneuver is 
started, then update every 2 seconds. PIPA bias 
errors can be monitored until ignition.

XXXX.X FPS
CT
O per

Hvn
2P?

>f—' hd05:00VOo\ o8 Gimbal Drive and Trim Check
SCS TVC SERVO PWR 1 - AC1/MNA

CO rPITCH and YAW GMBL caution/warning lights (panel 2) 
indicate only an overcurrent to the motors.

TCDR tr1
O coO 5SCS TVC SERVO PWR 2 - AC2/MNB 

TRANS C0NTR PWR - on (up)
RHC PWR NORM 2 - AC 
RHC 2 - ARMED

2 Ssj*
p 1 >p wOpens RHC 2 (commander’s) breakout switch dc circuits 

to prevent loss of attitude reference. Prevents RCS 
jets from firing when RHC is used for MTVC check. 
Normally IGN 1 signal disables RCS pitch and yaw 
channels 1 second after SPS engine ignition.

OQ 53 o
P> ^

a>
d H In

O G
g o cn 4^

1—

prr
(T>

Primary TVC check Start motors sequentially at ~1 second intervals to 
avoid electrical overload. 2awSPS GMBL MOT PITCH 1 - START 

SPS GMBL MOT YAW 1 - START 
Confirm trim control on indicators

START position is momentary. O
O

Gimbals drive in response to thumbwheel movement. 
Verifies primary gimbal trim control.►a

p
0Q Auto switchover check 

THC - CW
RHC 2 - verify no MTVC

SPS GMBL ind (2) - no motion

(D

Verifies TVC control switches from channel til to 
channel #2 (off) when THC - CW is selected.1

U)
V/1

SCS/SPS ORBIT CHANGE THRUSTING

NORMAL/BACKUP
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CO
M*o

S?rf Secondary TVC check
SPS GMBL MOT PITCH 2 - START 
SPS GMBL MOT YAW 2 - START 
Verify trim control

CDR
START position is momentary.1A

Verifies secondary gimbal trim control.Hvn

Gimbals drive in response to RHC movement, and return 
to set-in values when RHC is neutral. Verifies 
control of secondary MTVC loops through the RHC.

Verify MTVC control$
>H

VOo\ OTHC - neutral
SPS GMBL tw (2) - set and confirm 

final desired gimbal position

CO
rGimbals are trimmed in primary channel to thrusting 

values (SCS modes). r
O cnO stj* o £p 9 RHC PWR DIRECT (both) - MNA/MNB Enables manual direct RCS override of a roll auto RCS 

failure during thrusting. >3 mcrq Ipd o
> ? 
[j cc
o£ 
Z Scn ^ 

> £2

CD

d The needles can be used as an error null reference in 
case of an MTVC contingency takeover from an automatic 
AV mode.

RHC 2 - null att errorsp
FT
CD

Set to MIN as errors are nulled.ATT DBD - MIN
RHC PWR NORM (both) - AC/DC utd2-minute countdown

Report TTI = 2 minutes 
FDAI SCALE - 5/5 
Verify SPS THRUST It - off 
AV THRUST A - NORMAL 
THC - ARMED 
LIM CYCLE - OFF

CMP 10 
02:00

O
2 O
1CDR

P
OQ Guarded.CD

4S* Selecting AUTO after T-30 sec prevents error 
buildup due to accelerometer bias.

00:30 EMS MODE - AUTOiu>
On

SCS/SPS ORBIT CHANGE THRUSTING
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H*n

CDR□
Exact velocity change is not critical for ullage; 
there must have been a steady ullage to settle SPS 
propellants.

p 00:20 Start 2 jet ullage
(D or

Start 4 jet ullage00:15
H

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx X x
No ullage

DIRECT ULL pb - push hold 
RHC 2 - control attitude

>Direct ullage inhibits pitch and yaw auto RCS control. 
Attitude should be maintained manually.

1H
VO oCT\ rCO

XX Fxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
O cnO oS 
^ £

Ignition
THRUST ON pb - push for ignition

11
P 00:00P

CTQ
^ O0)
I> OJxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxo
O o

X ~ 
>

X Xp If no ignition
SPS THRUST - DIRECT ON

r-r
(D

Bypasses FCSM.
or Terminate maneuver

xXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 2O
tdSPS THRUST It 

IGN+1 sec RATE - HIGH
on

OBypasses noise problem in SCS gyro assemblies because 
of thrusting vibration levels and provides backup to 
auto selection of high rate in pitch and yaw TVC.

O

t) Discontinue ullagep
CTQ

CD xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XX

Premature shutdown
If SPS ROUGH ECO It - on 

Continue/initiate ullage
FCSM SPS A - RESET/OVERRIDE

2
U) 1 Resets FCSM.v/i

SCS/SPS ORBIT CHANGE THRUSTING

NORMAL/BACKUP
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o
FCSM SPS A - on (up) 
Return to step 11

CDR 15?rt-n
or Terminate maneuver

H XXV/l xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
s
3 12 Monitor SPS Operation

SPS Pc ind - 95-105 psia 
SPS ENJ INJ VLV A ind (2) - OPEN 
SPS He VLV tb (both) - gray 
SPS PRPLNT TK F & OXID

PRESS ind (2) - 170-195 psia

>H
VO oON 3LMPCO

Gray indicates valves open. r
O tnO o S 

Si
> U)

O og s
ft JL 
J> £0

p
p

CTQ CAUTION AP between F & OXID should not exceed 15 psi during 
a burn or degraded performance, rough combustion 
and/or engine failure may result.

CD

d If noncritical burn & AP >15 psi, 
AV THRUST A(B) - OFF

p
CDR 1CD

CDR or
FDAI - monitor att error & rates 1,2CMP

2
dxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx aX X oMTVC takeover 

THC - CW
Monitor automatic rate damping

OCDR
p

00
CD or Maintain att control manually

If no rate damping
BMAG MODE (in axis) - RATE 1 
AV THRUST A - OFF

1i
U) Place AV THRUST A - OFF when rates are damped.N/l
CO x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

SCS/SPS ORBIT CHANGE THRUSTING
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o

5*rf-

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx X x
No roll att control

MAN ATT ROLL - ACCEL CMD
RHC - control roll rates

cd
1CDR

H

8or AUTO RCS SEL (l6) - OFF
Control roll using direct

X xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
>HVOo\ oCD rrMonitor SPS Engine Cutoff 

SPS THRUST It 
AV ind - 0 
Event Timer = thrust duration 
AV THRUST A - OFF 
For free drift

MAN ATT (3) - ACCEL CMD 
Report engine cutoff 

Pc = 0
SPS ENG INJ VLV A ind (2) - CLOSE 
SPS He VLV tb (both) - bp

13 O cn1n off oSSr
p roP >WOD IThis function is time-critical, as it is a backup to 

the normal SPS thrust cutoff.
oCD

£> COa iHP i-i 2 O O
r+
CD

3 5cn 4^
3LMP

Barber pole indicates valves are closed. 20
Ik wSet Controls After Tailoff 

SPS GMBL MOT PITCH 2 - OFF 
SPS GMBL MOT YAW 2 - OFF 
SPS GMBL MOT PITCH 1 - OFF 
SPS .GMBL MOT YAW 1 - OFF 
EMS MODE - STBY 
Record AV ind
SCS TVC SERVO PWR (2) - OFF 
ATT DBD - MAX 
THC, RHC - LOCKED

OTurning off servo No. 2 first minimizes switching in 
the logic. Set GMBL MOT switches OFF at 1 second 
intervals to avoid electrical overload.

1CDR O
B

p
OQ

CD

CMP
7CDR
1!

U> CDR,CMP
VO

SCS/SPS ORBIT CHANGE THRUSTING

NORMAL'BACKUP
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H-
O

o FCSM SPS A - RESET/OVERRIDE 
(To re-zero registers, V32E)

CDR 1Prr Provides capability to monitor another burn without 
going through R00.

a>

H PRO (exit P47) Key PRO when termination of P47 is desired.2CMP 15\fi

X
* 16 R00 in Colossus turns off average G (if on), and zeros 

rendezvous mark and VHF ranging counters in the CMC.
It also sets or resets the RENDEZVOUS, TRACK, and 
UPDATE flags, depending on which programs are in 
progress or are called. It may recycle into P20 
under certain conditions.

FL V37 
Key XXE >H tlVO oON

oo r
O u)o ogMN BUS TIE (2) - OFF 

EMS FUNC - OFF
Charge batteries, para 4.7.3.5

5LMPP >13 miCDROQ I? so LMP
d a kO ° 

“ 2

w
rfa>

2
d
Woow

p
OQ
(D

Jr*

U)
G\
o

SCS/SPS ORBIT CHANGE THRUSTING
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M-n

4.15.2 SCS/SM RCS ORBIT CHANGE THRUSTING

CMC - on (desired), para 4.10.1.2
on and orientation known (desired), 

para 4.10.1.2
SCS - on (required), para 4.10.2.2 
CMC ATT - IMU 
.05 G sw - OFF

$7<■+
CD Provides P4T monitor. 

Provides P47 monitor.ISS
H
VJ1

S 1CDR
>H

VO
ON oMaintains state vector within 9 minutes of present 

time.
Co 21 Key V3T 00ECMP r

tr*
O cnEstablish Total Attitude display, 

para 4.9.2.5
CDR 2O 5O ^

P
>P WCTQ

Select attitude control desired, para 4.9.1 
Maneuver to thrusting attitude

ja o3CD
> W0
o 0 
s 0

p
CD Establish SCS Attitude Hold, para 4.9.1.44 Maximum deadband, low rate and limit cycle are 

recommended for fuel conservation until prior to 
thrusting.

> £3
2Check boresight star05:00 5 0td
O6 For X-axis thrusting 

EMS MODE - STBY 
EMS FUNC - AV SET 
Set AV ind 
EMS FUNC - AV

O1
p

0Q
CD

If G&N operative. P47 should be called just prior to 
thrusting and terminated as soon as possible there­
after in order to minimize errors of bias and average 
G. P47 is normally used during rendezvous final 
phase. Any AV under G&N control during that phase

CMP 7 Key V37E 47E (for thrust monitor) 2

U)
ON
H

SCS/SM RCS ORBIT CHANGE THRUSTING

NORMAL/BACKUP
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M ■o

would require P34, P40, or P4l. Range, range rate, 
and theta may be displayed during P47 by calling R31. 
Range, range rate, and phi may be displayed during P47 
by calling R34. Orbital parameters may be displayed 
by calling R30.

a
p>rr
CD

H
Vi

S 2CMP Poss PROG alarm
Key V05 N09E (to verify 

alarm)
00210 (ISS not on)

$ >
HVO OON
CD

a
O cnor XXXXX (IMU orientation 

unknown) so o& 5 >p3 w I0Q FL V37 
Key XXE

RSET and KEY REL pressed when nature of problem 
determined. When CMC regains control, program cycles 
through R00, which may set or reset RENDEZVOUS, TRACK, 
and UPDATE flags, depending on which programs are in 
progress or are called. It may recycle into P20 
under certain conditions.

a o 
> wCD

a H cn
o£
3 o cn ^

p
rt-
CD

28 FL Vl6 N83 (AV components) 
AVX, Y, Z (cont)

Displayed when average G turned on. CMC requires 1.4 
seconds (earth orbit) or 2.5 seconds (lunar orbit) per 
time step to turn on average G. Time step = 240 
seconds (earth orbit) or 350 seconds (lunar orbit). 
Registers read 00000 until thrusting maneuver started, 
then update every 2 seconds. PIPA bias errors can be 
monitored until ignition.

aXXXX.X FPS aoo
a
p

crq
CD

00:30 9 RHC (both) - ARMED 
THC - ARMED 
ATT DBD - MIN 
LIM CYCLE - OFF 
EMS MODE - AUTO

CDR 1I
U)
ONro

SCS/SM RCS ORBIT CHANGE THRUSTING
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o

S?ct*
00:00

10 RCS burnCD Manually null VGCDR
H 111 EMS MODE - STBY

Record AV components 
EMS FUNC - OFF 
THC - neutral LOCKED 
RHC - LOCKED
(To re-zero registers, V32E)

v-n

i
>H

VOo\ O03 Provides capability to monitor another burn without 
going through R00.

rr
O cnO
hh ro12 PRO (exit PUT) 2CMPp

3 >WCTQ !R00 in Colossus turns off average G (if on), and 
zeroes rendezvous mark and VHF ranging counters in 
CMC. It also sets or resets RENDEZVOUS, TRACK, and 
UPDATE flags, depending on which programs are in 
progress or are called. It may recycle into P20 under 
certain conditions.

* 6 
> co

O O^ s
£> ro

(D 13 FL V3T
Key XXEO

p
CD

2
0
td
O
O

hd
p

CTQ
CD

-S'
I

COo\
CO

4r-
I

COov
-t-

SCS/SM RCS ORBIT CHANGE THRUSTING

NORMAL/BACKUP
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4.16 DEORBIT AND ENTRY VEHICLE PREPARATION This section applies to any deorbit: SPS or RCS, pure 
or hybrid, whether G&N, SCS or manually controlled.

O
pc-f-
(T> lt.16.1 DEORBIT GENERAL SYSTEM MANAGEMENT

H Cabin Cold-Soak Operation (GETI Minus 
TBD Hrs) if desired, para 4.7.4.14

Provides cabin cold-sink during entry.\jy

s
3

>Para 4.16.1 through 4.16.3 should be performed prior 
to deorbit burn to minimize crew workload between 
deorbit and entry.

1 Obtain update from groundH
VO oON
CD fr

O cnSet T/C BASIC, para 4.7.6.1, except 
S BD ANT OMNI A - C 
TAPE RCDR FWD - off (center)
PCM BIT RATE - HIGH 
cb panel 277 - all closed

2LMPO O £^ rv)3p
>3 MSFN will dump and rewind tape recorder and return 

control of DSE to crew at last MSFN contact prior to 
deorbit burn. At this time, TAPE RCDR switches will 
be placed to RECORD and off (center) and PCM BIT RATE 
switch to HIGH in preparation for DSE operation 
during deorbit SPS burn, entry and earth landing 
phases.

W 1OQ ? s(D
277UP

CD

1X —
2CMP, 3 Perform Propulsion Systems checks, 

para 4.7.2.1 through 4.7.2.3
Steps 3 through 10 contain those system and sub­
system verifications necessary to ensure opera­
tional status of the spacecraft prior to commencing 
thrust and entry procedures.

0LMP td
O
OW4 Perform EPS DC and AC Voltage checks, 

para 4.7.3.3 and 4.7.3.4
t)
p

0Q
(D

Perform ECS Monitoring Check, para 4.7.4.15

6 Perform C&WS Operational Check, 
para 4.7.5.1

-p-
1

LO
ON
KT\

DEORBIT AND ENTRY VEHICLE PREPARATION

NORMAL/BACKUP
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H ■ CMP,

LMP 7
o

Stow loose gearG
ct-

These CMC/DSKY checks provide confidence in CMC, 
caution and warning, DSKY operations.

8(D Perform DSKY Check Procedure, 
para 4.10.1.10

H

9 Perform CMC Self-Check Procedure, 
para 4.10.1.115

>H
Perform DSKY Condition Light Test, 

para 4.10.1.12
LMP 10ON oCD r

G
O cnThe RSI upper It (G >.2) and RSI lower It (G <.2) 

relevant to entry from a lunar mission. G >.2 light 
provides cue for start of program 67.

4.16.2 EMS DEORBIT AND ENTRY TEST are so 2 Bu* G >3 m \0Q Initial EMS preparation 
Verify EMS FUNC - OFF 
cb EMS (2) - close 
EMS MODE - STBY
Adjust alphanumeric brightness (option)

1(D
1CDRG H A, 

o 2
cn ^

>-K

8
0 1

Test 1 checks lower trip-point of . 05g comparator.EMS FUNC - EMS TEST 12 2
GAV/EMS SET switch is used both for slewing G-V scroll 

and for setting RANGE indicator.
Wait 5 seconds td

O
O

IMS MODE - AUTO (wait 10 sec min)
Check ind Its - off 
RANGE ind - 0.0
Slew scroll until hairline is super­

imposed on notch in self-test pattern

3 EMS considered stable after 10 seconds.GP>
CJQa>

EMS scroll reverse slew capability is limited to one 
inch.

Iu>
ON
ON

DEORBIT AND ENTRY VEHICLE PREPARATION
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M-
O

d CDR U EMS FUNC - EMS TEST 2 (wait 10 sec) 1 Test 2 checks upper trip-point of . 05g comparator. 
Considered stable in TEST 2 configuration after 
10 seconds.

p
it-
CD

.05 G It - on (all others off)Hvn
as 5 EMS FUNC - EMS TEST 3 

.05 G It - on
RSI Lower It - on (10 sec after .05 G It) 
Set RANGE ind to 58 NM +0.0

Test 3 checks trip-point of RSI lower light (G<.2).p

>H
VO hdON oFor negative numbers RANGE indicator will display 

a minus number in the most significant decade. No 
sign will appear for positive numbers.

03
rtr*
O cnO SP R& 6 EMS FUNC - EMS TEST k Test U checks range-to-go integrator circuits, 

G-servo circuit, G-V plotter, and range-to-go 
circuits.

p g >W i3
0Q W O 

> W
CD

d .05 G It - on (all others off)
G-V trace (during 10-sec period) within 

test pattern
After 10 sec, G-V trace stops at lower 

right corner of test pattern at =9g 
RANGE ind (during 10-sec period) 

counts toward zero. After 10 sec, 
stops at =0+0.2

H w 
O 22 ocn 

Î
X

p
CD

dwoo7 EMS FUNC - EMS TEST 5 This initializes EMS range integrator to 37K fps. 
Test 5 checks upper trip point of RSI upper light 
(G >.2). Enables slewing of scroll to start of 
entry pattern.

p
0Q

CD

.05 G It - on
RSI upper It - on (10 sec after 

.05 G It)
RANGE ind - 0.0

*r

U)
ON
-*3

DEORBIT AND ENTRY VEHICLE PREPARATION

normal/backup
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H-
O

d CDR Scribe traces vertical line ~9g to 
0.22+0.1 and stops (trace within 
test pattern)

Align scroll to entry pattern (hairline 
on 37K ft/sec line)

1p
rt-
<T>

H

3
3 8 EMS FUNC - RNG SET Either RNG SET or AV SET position enables slewing of 

RANGE ind. In this case, using RNG SET position to 
set in a AV TEST value minimizes switching.

>H
VO
ON oCO rG-V traces vertical line ss0.22g to 

0+0.1 and stops 
Set RANGE ind to +1586.8 fps

r
O cn

O °str
p >3 wThis setting of predicted inertial velocity enables 

time-saving because value can be trimmed rather than 
set, after deorbit AV.

EMS FUNC - Vo SET
Slew G-V scroll assy to predicted 

inertial entry velocity

9 i0Q £s
O H inP o o 

Z S10 EMS FUNC - AV TEST AV TEST checks AV circuitry. Rotate EMS FUNC switch 
counterclockwise to avoid reinitializing integrator 
to 37K fps (in TEST 5). ffi — 

>&SPS THRUST It 
AV ind decreases (10 seconds) 
SPS THRUST It - off at =-0.1 on 

AV ind
AV ind stops at -20.8j^20.7 fps

on
Owoo

p 11 EMS MODE - STBY0Q

■*=-

IU)
ON
OO

DEORBIT AND ENTRY VEHICLE PREPARATION
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M*o
0 4.16.3 DEORBIT SYSTEM PREPARATIONPrr
(D

Perform Pressure Suit Circuit and 
PGA Check at 5.0 psia, para 4.7.4.9 

Mae Wests - donned 
SUIT CKT RET VLV - PUSH TO CLOSE 
EMER CAB PRESS vlv - OFF

ALL
i—*
V/1

380CDRm
351 >H

VO
ON Time scale at this point is hours and minutes. O-01:00CD

CM Engine Preheating Preparation 
ch RCS LOGIC (2) - close 
CM RCS LOGIC 
CM RCS HTRS - on (up) (until lowest 

reading is 4.9 vdc or 20 min)
(SYS TEST (2) - 50, D, 6A, B, C, D)

1 r8 O cnO (up) 1on O Ser 101CMPP ro
P >WOQ I?sCD

o IHP h4 cn 
O O2 WASTE H20 DUMP - OFFCD
^ oUl3 UR DUMP - OFF 4^
a ~> £31+ Align RSI and GDC, para 4.9.6.3 RSI - Roll stability indicator. 2Ow5 Set FDAI 2 on ORB RATE & restow, 

para 4.10.2.8 O
O

6 Perform C&WS Operational Check, 
para 4.7.5.1

p
OQ

CD

7 CM RCS heating completion 
CM RCS HTRS - OFF-00:40-p"

1
00
ON
VO

DEORBIT AND ENTRY VEHICLE PREPARATION

NORMAL/BACKUP
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H*
O

0 8 Pyro Battery Check
cb PYRO A SEQ A - close 
cb PYRO B SEQ B - close 
DC IND sel - PYRO BAT A (B) 

DC VOLTS ind - 37.0-37.5 
DC IND sel - MAIN BUS A

p 250FT CMPa>

3LMPH

3P
>H

VO xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X x
If PYRO BAT A (B) < 35 vdc

cb PYRO A (B) SEQ A (B) - open
cb PYRO A (B) TIE TO BAT BUS A (B) -

close

ON Oor

250CMP Oo o SDO►dp >X0 X WxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxOQ I? s
3 ino o

a>
d 275cb MNA BAT C - close 

cb MNB BAT C - closeft)
CD

4^-00:35
Perform P52 IMU Alignment, para U.11.29 >

2
8 dPanel 8 - all cb closed except 

cb PL VENT FLT/PL - open 
cb FLOAT BAG (3) - open

CDR 10
W
O
O
W

11 CM RCS Check
SECS LOGIC (both) - on (up) 
SECS PYRO ARM (2) - on (up) 
RCS TRNFR - CM 
CM RCS PRESS - on (up)

P
0Q

CD

CMP 2 CM position is momentary.
Guarded. On position is momentary.

iuo
o

DEORBIT AND ENTRY VEHICLE PREPARATION
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H*o
0 CMP Test thrusters

RCS IND sel - CM 1, then 2
CM RCS He PRESS ind - 1+000-1+1+50 psia 
CM RCS MANF PRESS ind - 287-302 psia 

RCS TRNFR - SM 
SECS PYRO ARM (2) - SAFE 
SECS LOGIC (both) - OFF

Pcr 2n>

SM position is momentary. 
Lever-lock.
Lever-lock.

X 8CDRp*<
>H

VO
ON O12 If SCS - select POOCo

IT*
O13 AV Setup cnO 1EMS FUNC - AV SET O £

p Set AV ind 
EMS FUNC - AV

X £ 
W >

? s
H 1h-i cn
0 O
01 O

2
OQ ICD

G
P
rfr
CD

X JL

G
td
Oo

tl
p

0Q
CD

4=r-
I

U)

!
U)

ro

DEORBIT AND ENTRY VEHICLE PREPARATION

NORMAL/BACKUP
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It.IT G&N DEORBIT AND ENTRYap>rrn> This section applies to any G&N-controlled deorbit, regardless of the propulsion method.

It. 17.1 G&N RETURN TO EARTH PROGRAM (P3T)H Purpose of P37 is to compute a return-to-earth 
trajectory for CSM from outside lunar sphere of 
influence at TIG. P37 computes and displays pre­
liminary series of parameters based on conic 
trajectory and crew-specified time of ignition, 
maximum change in velocity, and entry angle. Upon 
acceptance, program computes and stores target 
parameters for use by P40 or Phi. P37 assumes no 
MSFN contact required.

3
3 >H
VO OON r03

O cn
Otr
p >CMC - on (required), para 4.10.1.2 

ISS - on & orientation known (desired), 
para h.10.1.2 and 4.11 

SCS - on (desired), para 4.10.2.4 
DAP Data Load - complete (desired), 

para 4.10.1.6 & 8

P M 1CTQ Desired to provide MGA display (step 10). ? sn>
0 !i cnP o G

§ s
X ^

rr
0

2CMP 1 Key V37E 37E 
DSKY - P37 2

U
td

2 FL V06 N33 (GETI) OGround elapsed time of ignition.
O00XXX. HRS 

000XX. MIN 
0XX.XX SECp

0Q
O

Accept Record GETI 
PRO
V25E, load desired valuesReject

1uo
-4
U>

G&N RETURN TO EARTH PROGRAM (P37)

NORMAL/BACKUP
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H*
O

CMP 3 FL V06 N60 
Blank 
V PRED

U 2
P
rf-a> XXXXX. FPS Maximum allowable change in velocity.
H

GAMMA Elvn XXX.XX DEG Flight path angle between inertial velocity and local 
horizontal at entry interface (65.8 NM). 
indicates flight path below horizontal plane. If 
zero-loaded, computation is solved to hit center of 
entry corridor. Otherwise, computation is solved to 
hit angle entered.

s Minus3
>HVO

ON OCo
t?

Accept
Reject

PRO
V25E, load desired values O' co

O s9 K5Sr
p >Poss PROG alarm (computation 

problem)
FL V05 N09 

XXXXX

Indicates either (a) state vector at TIG in lunar 
sphere of influence, (b) solution does not 
due to excessive iterations, or (c) desired flight 
path angle not reached.

3 W 7OQ
W O 
J> W0 converge

d H co 
O °
g S

p
<D V32E

RSET, return to step 2

4 FL V06 N6l (entry data) 
Impact Lat (+North) 
Impact Long (+East)

ZXXX.XX DEG 
XXX.XX DEG d

WooAccept Record values 
PRO

Reject V32E, return to step 2p
Crq
0>

5 FL V06 N39 
AT Trans OOXXX. HRS 

000XX. MIN 
OXX.XX SEC

Time required for transfer from GETI to time of entry 
at 65.8 NM (Fischer ellipsoid).tr

I
U)
tr

G&N RETURN TO EARTH PROGRAM(P37)
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H-o CMP Accept Record values 

PRO
Reject V32E, return to step 2

FL VO6 N60 
Blank 
V PRED 
Gamma El

O
P
r-r- 2<D

6
H

VJ1
XXXXX. FPS 
XXX.XX DEG

S
4

>H
VO Accept Record values 

PRO
Reject V32E, return to step 2

FL V06 N8l (AV components)
AVX, Y, Z (Lcl Vert 

at GETI)

Oo\
co Vro Cn

O 7 2 5p XXXX.X FPS >3 M iCTQ
<T>

d iHAccept Record values 
PRO

cop o o.. I—•a>
g ocn 4^8 If new values loaded (steps U, 5, 6) 

FL VO^ N06 (propulsion code)
00007 (option code)
00001 (CMC assumed option)
Blank

Accept

X —
Code 1 in R2 indicates data intended for SPS thrust. 
Code 2 indicates RCS. DAP Data Load should be 
complete before PRO.

2
□
td
OoPRO

Go to step 9
V22E, load desired option

t)
p Reject0Q
<T>

Poss FL V05 N09 (computation 
prob)

XXXXX
V32E
RSET
Return to step 2

-p-
i

U)
—3

G&N RETURN TO EARTH PROGRAM (P37)

NORMAL/BACKUP
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M-o
U If no alarm, return to step hCMPP
rt
CD

FL V06 N33 
GETI

9 2
OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC

Hvn

3 Record data 
PRO

>
VO

OON
CO rFL Vl6 Nl+5 (Maneuver data) 

Blank 
TF GETI

10
O cn

O ogXXBXX MIN-SEC 
XXX.XX DEG MGA at TIG if CSM +X axis aligned with initial thrust 

direction.
MGAP >3 m0Q I?sCD If IMU not aligned 

R3 00002D i
lj in
O o 

X —

9>
CD

PRO External AV flag reset at this point.

R00 in Colossus turns off average G (if on) and 
zeroes rendezvous mark and VHF ranging counters in 
CMC. It also sets or resets RENDEZVOUS, TRACK and 
UPDATE flags, depending on which programs are in 
progress or are called. It may recycle into P20 
under certain conditions.

FL V3T 
Key XXE 

DSKY - PXX

11
2
d
td
O
O

p
CTQ

CD

■P*
Iuo

ON

G&N RETURN TO EARTH PROGRAM (P37)
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4.17.2 G&N/SPS DEORBIT THRUSTING (P4o) Purpose:o
p To compute a preferred CSM attitude and IMU 

orientation for an SPS thrusting maneuver.
CT
(D

To calculate and display gimbal angles which 
would result if present IMU orientation is35

-5 used for thrusting in the preferred vehicle 
attitude. >(The crew then decides whether toH

VO
ON thrust at present IMU orientation or to 

reorient the IMU using P52/P5^.)
O00 r
O cnTo maneuver CSM to the thrusting attitude (R60).

To control GNCS during SPS thrust countdown, 
ignition, thrusting, and thrust termination.

O s2 5sr
* >p0 w 1OQa>

d [j cn 
O 0z scn 4^ 
X ^

To allow trimming of residual steering errors.p
CMC - on (required), para U.10.1.2 
ISS - on with orientation known 

(required), para U.10.1.2 and ^.11 
SCS - on (required), para U.10.2.4

0

All AUTO RCS SEL switches must be at OFF prior to
G&C circuit breakers on all panels should 

be closed except as defined in Limited Use Controls, 
para h.Q.h.

2SCS on.
d
td
O

Deorbit & Entry Vehicle Preparation 
(desired), para U.l6 

CMC ATT - IMU 
.05 G sw - OFF

O

CDR 1p
OQ

Test C/W lamps 
EMS MODE - STBY 
EMS FUNC - AV SET 
Set AV ind 
EMS FUNC - AV

1
XT
I

CO

G&N SPS DEORBIT THRUSTING (?k0)

NORMAL/BACKUP
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H-
O 2 Since SPS trim values are used at beginning of 

pl+0 for computing preferred IMU orientation and 
final vehicle attitude, they should be reviewed now. 
SPS trim values are updated during CMC-controlled 
burn.

CMP RCS DAP - load and activate, 
including ullage selection 
para 4.10.1.6 & 8

0
p
rr
0>

Hvn

S POO updates state vector, 
than 45 min.

Time to GETI must be less2 Key V37E 00E 
DSKY - POO$

>Hvo Oo> P40 should be preceded by a prethrust program.Key V37E 40E 
DSKY - P40

300 rt-
O cnMay indicate IMU not on or orientation not known.Poss PROG alarm

Key V05 N09E (to verify alarm) 
00210 (ISS not on)

O 2 5wp >3 won fd oa>
or XXXXX (IMU orientation 

unknown)
D Jj cn 

O °g Scn ^

p
o

RSET and KEY RLSE pressed when nature of problem 
determined. When CMC regains control, program cycles 
through R00, which may set or reset REND, TRACK, and 
UPDATE flags, depending on which programs are in 
progress or are called.

FL V37 
Key XXE

d
td
Oo(Exit R02) At this point, using initial thrust direction and 

SPS gimbal angles, CMC computes preferred IMU 
orientation at preferred vehicle attitude for CSM 
position radius vector at TIG, and sets PREFERRED 
ORIENTATION flag. Final attitude is computed (VEC 
POINT) in R60 and gimbals trimmed for initial thrust. 
The 0.5-degree deadband set in RCS DAP, 3-AXIS flag 
reset at this point, and R60 automatically called.

p
OQ
to

UJ
-5
CO

G&N SPS DEORBIT THRUSTING (PUO)



w PANEL REMARKSP STA/T STEP PROCEDUREw»-*•o 4 If VG display desired 
Key V06 N8lE

VGX, Y & Z (Lcl vert XXXX.X FPS 
at GETI)

2CMPd Display is available until average G turned on (GETI 
minus 30 sec).

P
Ct-
CD

H
(R60 - Attitude Maneuver) Maneuvers CSM to a final attitude based on attitude 

specified and stored in P40 (step 4). The maneuver 
is performed automatically by the G&N or manually, 
with an optional final automatic G&N-controlled trim 
maneuver.

X
*

>HVO oON
03

5 FL V50 Nl8 (CMC-auto request) 
R, P, Y

roDesired final gimbal angles.XXX.XX DEG cn
O
&

* >p Both FDAIs should be selected to provide redundant 
displays.

Establish total attitude display, 
para 4.9.2.5P M iOrq ? So

d Accept BMAG MODE (3) - RATE 2
CMC attitude control - auto, 

para 4.9*1•6

Prevents BMAGs from hitting stops during maneuvers.1CDR cop K-HI ^
Orf

a> § S
Initiates auto maneuver without reviewing final gim­
bal angles. If review desired prior to auto maneuver, 
reject option should be selected. If desired, att 
set control panel can then be set to final gimbal 
angles to provide attitude error information for 
completion of maneuver manually if G&N fails.

PRO

dwoo
wReject Select desired attitude control 

mode, para 4.9*1*0
p

OQ

ENTR - Go to step 7 2CMP

6 Auto Maneuver
V06 N18 (final attitude) 

R, P, Y

■pr
I Angles obtained from a VECPOINT calculation. 

Maneuver rate is as last defined by DAP load.
LO

XXX.XX DEGVO

G&N SPS DEORBIT THRUSTING (PltO)

NORMAL/BACKUP



td
STA/T STEPP PANELPROCEDURE REMARKScn

H*o
O Monitor FDAI's

If RHC used or SCS selected, go to 
step 7

CDR,CMP 1,2 SC began maneuver to final attitude when PRO keyed in 
step 5- RHC inputs are interpreted as a manual over­
ride and CMC will terminate auto maneuver.

P
rf
Q

H
FL V50 Nl8 (att trim enable) 

R, P, Y
CMP 7 2 Final trim maneuver should be considered essential to 

SPS AV attitudes. Display of final gimbal angles 
remains in registers. Final attitude trim maneuver 
performed after gimbal drive and trim check.

5 XXX.XX DEG3
>HVO

ON oCD rSets up nontime-critical switching required for 
thrusting. If necessary, MSFN dumps and rewinds tape 
recorder, and changes to HBR.

Ignition preparation F
O cnO o Sin rop >3 WMN BUS TIE (2) - ON Provides 3 batteries on line for deorbit and entry if 

cbs MNA BAT C and MNB BAT C are closed (panel 275)-
LMP 3OQ i£ s(D

d SPS He VLV tb (both) - bp 
SPS He VLV (both) - AUTO 
RHC PWR DIRECT (both) - OFF 
SC CONT - CMC 
CMC MODE - AUTO 
SCS TVC (2) - RATE CMD 
LV/SPS IND SII/SIVB - GPI 
TVC GMBL DRIVE (2) - AUTO 
AV CG - LM/CSM or CSM 
FCSM (2) - on (up)

p> o ^
gg
$S

rf
CD

CDR 1

2
0woo

Both FCSM and both AV THRUST switches are enabled to 
provide dual-bank operation and maximum redundancy for 
deorbit burn.

p
OQa>

PITCH and YAW GMBL caution/warning lights (panel 2) 
indicate only an overcurrent to motors.

05:00 Gimbal drive and trim check
-p-
i

<jU
00
o

G&N SPS DEORBIT THRUSTING (Pl+0)



w REMARKSP PANELSTA/T STEP PROCEDURE
o

TVC SERVO PWR 1 - ACl/MNA 
TVC SERVO PWR 2 - AC2/MNB 
TRANS CONTR PWR - on (up) 
RHC PWR NORM 2 - AC 
RHC 2 - ARMED

d 7CDR
P
rT
0> 1

Opens RHC 2 (CDR's) breakout switches (dc) to prevent 
attitude maneuvers through CMC during MTVC checks. 
During a burn, RCS pitch and yaw channels are disabled 
1 second after SPS engine ignition.

h-'
vn

P

>H
VO If RATE 1 AV planned

BMAG MODE PITCH - RATE 1 
BMAG MODE YAW - RATE 1
BMAG MODE (in axis) - RATE 1

RATE 1 AV should be used for Lambert steering burns 
where angular change >15° or if gyro assembly 2 
failed.

OON
Co r

O cn
sn 2 £orST

p >SPS GMBL MOT PITCH 1 - START 
SPS GMBL MOT YAW 1 - START

3 START position is momentary, 
tially at 1-second intervals to avoid electrical 
overload.

Start motors sequen- M iOQ fd o J> w<T>

d iH inP o 2
Z o cn ^

iX

Auto switchover check 
THC
RHC - verify no MTVC control 

SPS GMBL ind (2) - no motion

<D CW Enables MTVC and switches TVC to channel 2.

Verifies TVC control switches from channel 1 to 
channel 2 (which is off) when THC CW selected. ZSecondary TVC check

SPS GMBL MOT PITCH 2 - START 
SPS GMBL MOT YAW 2 - START 
Confirm and set trim control

SPS GMBL tw (2) - + and - and set to 
c.g. trim values

d
START position is momentary. td

O
OVerifies secondary gimbal trim control.

The c.g. trim values can be obtained from DAP Data 
Load, para 4.10.1.6, or ground.

p
OQ

<T>

RHC 2 - Verify MTVC control Gimbals drive in response to RHC movement and return 
to set-in values when RHC neutral. Verifies control 
of secondary MTVC loops through RHC. Gimbal will move 
proportional to RHC deflection since MTVC integrator 
not enabled until engine ignition.

XT

CO
CDH

G&N SPS DEORBIT THRUSTING (PUO)

NORMAL/BACKUP



wp STA/T STEP PANELPROCEDURE REMARKSCO
o
U CDR THC - neutral

RHC PWR NORM 2 - AC/DC
P
rt 1CD

Accept and reject options refer to attitude trim 
enable flash in step 7.

Complete auto att trimAcceptH

3 BMAG MODE (3) - RATE 2 
Align SC in roll 
CMC attitude control - auto, 

para *+.9.1.6

4
>H

'O
ON oCD rPRO

Return to step 6
Select attitude control desired, 

para *+.9*1
Verify/maneuver to thrusting 

attitude
(V62E for total att error 

display)
ENTR (exit R60)

2CMP
O cn

O o SReject
p >3 mOQ l? sa>
a H in 

O O

> £3

p
rf
CD

RHC PWR DIRECT (both) - MNA/MNB 1 Partially enables manual direct RCS for overriding a 
roll auto RCS failure during thrusting.

CDR
2

MAN ATT (3) - RATE CMD 
RATE - HIGH

d
WIf MTVC required, RATE - HIGH bypasses noise problem 

in SCS gyro assemblies due to thrusting vibration 
levels, which can cause spurious RCS jet firings.

O
O

-d BMAG MODE (3) - ATT 1 RATE 2 
Align GDC to IMU, para *+.10.2.6p DSKY display option is recommended because of its 

availability - only need to set ATT SET tw to DSKY 
values and defer alignment until just prior to thrust.

OQ
CD

Check boresight star
t

U>
CDro

G&N SPS DEORBIT THRUSTING (P*+0)



td
p STA/T STEP PANEL REMARKSPROCEDURECOM*o
O CMP 8 FL V50 N25

00204 (CMC GMBL drive test)
2P

rt- A manual drive, trim and MTVC check is accomplished 
before CMC gimbal drive test is enabled (PRO keyed).

a>

Accept PROH
v/i Monitor GMBL drive sequence2
$ I—PITCH—| j-—YAW—| >H +2° --VOov oCD

V
0° —i TRIM 

(at l6 sec)
O co4 6 8 100 2O S9 a& h= 0.2 sec-^p >p H-2°--CTQ fd o J> uoo

d TIME
(SEC)

H cn
o 2P

O

Reject ENTR
GMBLs drive to trim position 

(after 4 sec) 2
d
tdPoss FL V05 N09

01703 (TF GETI <45 sec) 
PRO (slips GETI 45 

from PRO)

O
O
Wsec

P
GTQ
(D V34 Terminates P40.or

FL V37
Key XXE (desired program)

R00 turns off average G.
ico

CDLO

G&N SPS DEORBIT THRUSTING (P40)

NORMAL/BACKUP



w
STA/T STEP REMARKSP PANELPROCEDUREcn

H-o
vo6 n4o

TF GETI
2CMP 9Gp TF GETI max reading is 59 59* Sign is minus before 

nominal GETI, plus after. Event Timer will not agree 
with R1 if GETI was slipped.

XXBXX MIN-SEC 
XXXX.X FPS 
XXXX.X FPS

FT
<D VG

AV (accum)Hvn

2-min countdown
Report TTI = 2 min
FDAI SCALE - 5/5
Verify SPS THRUST It - off
AV THRUST (2) - NORMAL
THC - ARMED
RHC (both) - ARMED

3 CDR 10 
02:003

>1H
NO
ON oCO r

It1
O cnCDR, CMPOCr tlp (R4l - State Vector Integration) >P W iCTQ ? s(D

00: 40G iHMay illuminate between TIG -40 seconds and TIG -35 
seconds.
CMC to complete state vector integration.

cnP on, CMC has slipped TIG 2If PROG ItCMP t-H
O oDelta amount TIG slipped is as required byo> 2m °

DSKY R1 continues counting to former TIG 
DSKY will clear at new TIG -35 sec 
COMP ACTY It - off (exit R4l) 2

G
td
ODSKY display clears00:35 O
2V06 N40 (avg g on) Static display, with COMP ACTY It flash every 

2 seconds.
00:30

p
0Q Check AV (accum) for PIPA bias 

R3 <0000.4 FPS
o

R3 >0.4 fps is excessive PIPA bias; discontinue G&N 
thrust.

00:25

■p-
i

U)co
pr

G&N SPS DEORBIT THRUSTING (P40)



w
p PANELSTA/T STEP PROCEDURE REMARKSCO
H-o
o LMP TAPE RCDR FWD - FWD 

EMS MODE - AUTO
3P

CDR 1 Selecting AUTO after T -30 seconds prevents 
buildup due to accelerometer bias.

a> error
H

Start 2 jet ullage - THC +X Retain for =1 second after ignition. Exact velocity 
change is not critical - only a steady ullage to 
settle SPS propellants.

00:202
$ or

Start b Jet ullage - THC +X00:15 >H
VO
G\ OCo xxxxxxxxxxxxxxxxxxxxxxxxxxxx rX X

No ullage
DIRECT ULL pb - push

control attitude
O cnDirect ullage inhibits P&Y auto RCS. 

tude within deadband limits.
Maintain atti-O s2 g5XT RHCP >3 x x W !XXXXXXXXXXXXXXXXXXXXXXXXXXXXOQ £0 o 

j> WO

□ ICMP H Cnp
O °
g Scn ^ 
X

00:05 11 FL V99 N40 (engine enable) 
TF GETI

Cf- CMC changes the verb/noim, but retains previous 
display in registers.

2a>
XXBXX MIN-SEC 
XXXX.X FPS 
XXXX.X FPS

VG
AV (accum)

ZoAccept PRO
Go to step 12 
ENTR, go to step lU 

Manual trim with RCS
OReject O

p
V3^E0Q oro FL V3T 

Key XXE
R00 turns off average G.

-t-
iLO

CO\r\

G&N SPS DEORBIT THRUSTING (PUO)

NORMAL/BACKUP



a
p STA/T STEP PANEL REMARKSPROCEDURECO
H-o

00:00 12 Ignition
SPS THRUST It

a
p CDR 1onrT

Poss FL V99 Nl+0
CMC recycles to step 11

AV monitor in CMC recycles to V99 Ni+0 if thrust not 
detected in (l) 2-k seconds from receipt of engine-on 
bit or (2) 6-8 seconds during normal thrusting.
R3 will read 59 59 until reignition.

CMP 2Hvn
£
3

>H V06 Ni+oVO
ON XXBXX MIN-SEC 

XXXX.X FPS 
XXXX.X FPS

Time from engine cutoff, 
positive thereafter.

TFC Sign negative before cutoff, OCo aVG (deer) 
AV [accum 

(incr)]
a
O Cfl

O £o ^X to&
P >3 AV ind - decreasing M00 gsa ixxxxxxxxxxxxxxxxxxxxxxxx

o 2
Sg
5S

XXp
CT If no ignition - TBD(D

XXXXXXXXXXXXXXXXXXXXXXXXXX

IGN+1 sec Discontinue ullage
2a

Poss PROG alarm
Key V05 N09E (to verify 

alarm)
OlUOT (VG reversed)

W
O
OKa

p
0Q

011+10 (low AV)a> AV too low for cross product steering.or

FL V37 
Key XXEXT'

ILO
00
ON

G&N SPS DEORBIT THRUSTING (?k0)



m REMARKSPANELSTA/T STEP PROCEDUREcn
H*o
G xxxxxxxxxxxxxxxxxxxxxxxxx X x

If premature shutdown
Go to step 11

X xxxxxxxxxxxxxxxxxxxxxxxxxx

p
CD

Hv-n
s
3 13 Monitor SPS operation 

Pc ind - 95-105 psia
>H Green range on indicator is 65 to 125$ (corresponds 

to psia). Normal Pc range is 95-105 psia.
1 GCDRvo

ON oCD r
G

SPS ENG INJ VLV ind (4) - OPEN 
SPS He VLV tb (both) - gray 
SPS PRPLNT TK F & OXID PRESS 

ind (2) - 170-195 psia

All four injector valves open in dual-bank SPS AVs. 
Gray indicates valves open.

O3LMP cnO
G Gp >2

1OQ £sCD
O

O O
g 5

Monitoring for possibly required MTVC takeover.1FDA1 - monitor errors & ratesCDRprr
CD

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X x

MTVC takeover
THC - CW
Monitor automatic rate damping 
Maintain attitude control manually 
If no rate damping

BMAG MODE (in axis) - RATE 1 
AV THRUST (2) - OFF

cn

2
G
W
OoaOFF when rates are dampened.G

p xXOrq xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxCD

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XX

XT Roll att control failure 
MAN ATT ROLL - ACCEL CMDLO ACCEL CMD position inhibits CMC roll commands and 

allows accel control of RCS auto coils with RHC.
00
—3

G&N SPS DEORBIT THRUSTING (Pl*0)

NORMAL/BACKUP



w REMARKSPANELP STA/T STEP PROCEDURE0)
M-o
g or AUTO RCS SEL ROLL (8) - OFF 

Use direct control
8CDRP

CTre
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxHv_n

14 Monitor SPS engine cutoff 
SPS THRUST It - off

sa 1CMP
>H GVO

FL Vl6 NUO (engine cutoff) 
TFC (static at 

cutoff)

2 OON
CO GTime from cutoff. At cutoff +2.5 seconds, CMC sets 

wide deadband in RCS DAP. Then CMC switches from TVC 
DAP to RCS DAP, unless SM RCS was selected in step 10.

XXBXX MIN-SEC ro cnXXXX.X FPS 
XXXX.X FPS

VGo
AV (accum) Gp M >2 iCTQ £sEvent Timer = thrust duration 

C/0+1 sec AV THRUST (2) - OFF
1CDRCD

Set to OFF 1 second after thrust termination (SPS 
THRUST It off).

iO cn
92P

Ct-re Report engine off 
Pc = 0

SPS ENG INJ VLV ind (h) - CLOSE 
SPS He VLV tb (both) - bp

3cn g 
a ^3LMP

Barber pole indicates valves closed. 2
G

SPS GMBL MOT PITCH 2 - OFF Set switches OFF sequentially to avoid power surge. 
Turning servo 2 off first minimizes switching in logic.

CDR 1 W
O
OSPS GMBL MOT YAW 2 - OFF 

SPS GMBL MOT PITCH 1 - OFF 
SPS GMBL MOT YAW 1 - OFF 
SCS TVC SERVO PWR 2 - OFF 
SCS TVC SERVO PWR 1 - OFF

p
OQ TCD

tr
1UJ

CO
Co

G&N SPS DEORBIT THRUSTING (PUO)



w PANEL REMARKSP STA/T STEP PROCEDURECO
H*o
dP STBY should be selected as soon as possible to 

minimize accumulation of errors in AV readout, 
selected, AV ind continues counting because of 
accelerometer null offset error after thrust 
termination.

CDR 1EMS MODE - STBY
cd Until
Hvn
2:
•3

Record AV indH
VO
Ov oCO rPRO CMC sets minimum deadband in RCS DAP. r

O cnFL Vl6 N85 (VG vector components) 
VGX, Y, Z (cont)

CMP 15 2 Velocity to be gained resolved along CSM X, Y, and Z 
control axes. 
cycle.

Otr XXXX.X FPS VG vector is updated each computation * >P3 WOP ?sCD
CDR If VG component to be nulled

RHC/THC - null out VG components 
THC - neutral, LOCKED

Optional.O H In
0 2
»s
Ss

P
CD

CMP l6 If orbital parameter display (R30) 
desired 

Key V82E 
FL Vl6 NM

R30 displays are automatically updated at 2-second 
intervals if called because average G is still on. 2d

tdoAltitude of apogee above launch pad radius (earth 
orbit), or of apolune above the lunar radius at the 
most recently defined lunar landing site (lunar orbit)

Ha XXXX.X NM O

p
op

Hp Altitude of perigee above launch pad radius (earth 
orbit), or of perilune above lunar radius at the most 
recently defined lunar landing site (lunar orbit).

XXXX.X NMCD

tr
1uo

00vo

G&N SPS DEORBIT THRUSTING (PUO)

NORMAL/BACKUP



w REMARKSPANELP STA/T STEP PROCEDUREwH-o
d Time of free fall to 49.4 NM above launch pad radius 

(earth orbit) or 5.8 NM above lunar radius at the most 
recently defined lunar landing site (lunar orbit).

CMP XXBXX MIN-SEC 2TFFPrt
o

If Hp >49.4 NM 
R2 = 59B59

H\s\
s3 PRO (exit R30) R00 turns off average G. >H "dVO

OIT FL V37
Key XXE (desired program)

OD rtr*
O cn

O sS18 Set controls after tailoff 
Record burn data Recorded burn data should include AV accomplished. hjp

3
CTQ ? s<0 FCSM (2) - RESET/OVERRIDE 1CDR
d sS

?S

p> Call P6l
Key V3TE 6lE

19(D
2CMP

2
d
td
O
O

t)
p

CTQ
0)

I
LO
VO
O

G&N SPS DEORBIT THRUSTING (P40)



w
p STA/T STEP PANELPROCEDURE REMARKSO)
H*o
d 4.17.3 G&N/SM-RCS deorbit thrusting (P4l) Purpose:

preferred IMU orientation for an RCS thrusting 
maneuver and to maneuver CSM to thrusting attitude

To compute a preferred CSM attitude and aprf
0

CMC - on (required), para 4.10.1.2
on with orientation known (required), 

para 4.10.1.2 and 4.11
on (required), para 4.10.2.2 

CMC ATT - IMU 
.05 G sw - OFF
Deorbit & Entry Vehicle Preparation 

(desired), para 4.l6 
Test C/W Its
Load and Activate DAP, para 4.10.1.6 & 8

(R60).ISSHvn

SCS$ 1CDR >H
VO
ON OG&C circuit breakers on all panels are closed except 

as defined in Limited Use Controls, para 4.8.4.
03

r
O cnO s2CMP 2 5tsrp * >3 wSet Event Timer to read 00:00 at GETI 1QTQ 1 1

a

D H w 
O °
§ S

Ix —

Select P4l 
Key V3TE 4lE

This program should have been preceded by a 
prethrusting program.

22Prra>

May indicate ISS not on or orientation unknown.Poss PROG alarm
Key V05 N09E (to verify 

alarm)
00210 (ISS not on)

2
d
td
Oor XXXXX (IMU orientation 

unknown)
O

p
0Q When CMC regains control, program cycles through R00, 

which may set or reset REND, TRACK, and UPDATE flags, 
depending on which programs are in progress or are 
called.

FL V37 
Key XXE

!
U>
VO
H

G&N SM-RCS DEORBIT THRUSTING (P4l)

NORMAL/BACKUP



wp STA/T STEP PROCEDURE PANEL REMARKSw
H-n
d After R02 is exited, CMC computes initial thrust 

direction and initial value of VG (local vertical), 
computes preferred IMU orientation, sets PREFERRED 
orientation flag, and stores desired attitude for use 
in R60. The final attitude is computed in R60. 
minimum deadband is set in RCS DAP, and 3-AXIS flag is 
reset at this point.

P

Hvn
The

%h-*
VO
ON O3 If VG display desired 

Key Vl6 N8lE 
VGX, Y, Z

(Lcl vert at GETI)

Display is available until average G is turned on 
(GETI minus 30 sec).

CD

CMP 2 F
O cnXXXX.X FPS

O oS
iZt N)p

Key REL0Q £sCD

d i(R60 - Attitude Maneuver) sSManeuvers CSM to an attitude specified in PUl. 
Maneuver is performed automatically by G&N, or 
manually with an optional final automatic G&N 
controlled trim maneuver.

Prt-
0)

i5sh FL V50 N18 (CMC - auto request) 
R, P, Y §XXX.XX DEG

W
OEstablish Total Attitude Displays, 

para U.9 - 2.5
Both FDAIs should be selected to provide redundant 
displays.

O
K

p
Accept BMAG MODE (3) - RATE 2

CMC attitude control - auto, 
para 4.9.1.6

CDR0Q Prevents BMAGs from hitting stops during maneuvers.1CD

CMP PRO Initiates auto maneuver without a review of final 
gimbal angles.

24=-
I

LO
VOro

G&N SM-RCS DEORBIT THRUSTING (pUl)



W
p PANELSTA/T STEP PROCEDURE REMARKSw
H-o

CDR Reject Select Attitude Control desired, 
para 4.9.1 

ENTR, go to step 6

0
p
o CMP 2

H 5 Auto maneuver
VO6 N18 (final attitude) 

R, P, Y

\j\

SP XXX.XX DEG
>H

VO CDR,CMP Monitor FDAIs 1,2 SC began maneuver to final attitude when PRO keyed 
in step 4. ICDU drives to achieve final gimbal angles 
RHC inputs are interpreted as a manual override and 
CMC will terminate auto maneuver.

ON OCX5

rIf RHC used or SCS selected, 
go to step 9 ° COo o Sfcr

p 6 FL V50 Nl8 (att trim enable) >3 This step should be completed >30 seconds prior to 
GETI, or GETI will slip.

MCTQ »(P O
[> LO

O

0
M cn 
O O 
Z ^

>5

p R, P, Y XXX.XX DEG Display of final gimbal angles in registers.rf
(D

Accept BMAG MODE (3) - RATE 2
CMC attitude control - auto, 

para 4.9.1.6 
PRO, return to step 5 

Reject Select Attitude Control desired, 
para 4.9.1

Verify maneuver to thrusting 
attitude

(V62E for total att 
display)

MAN ATT (3) - RATE CMD
BMAG MODE (3) - ATT 1 RATE 2
Align GDC to IMU, para 4.10.2.6

CDR 1

ZCMP 2 G
Woo
8

p errorcm
a>

CDR 1

DSKY display option is recommended because of its 
availability - only need to set ATT SET tws to DSKY 
valves and defer alignment until just prior to thrust

pr
Iu>

VO
U>

G&N SM-RCS DEORBIT THRUSTING (P4l)

NORMAL/BACKUP



w
p STA/T STEP PANEL REMARKSPROCEDUREO)
H*
O

Monitor VG (static) display 
V06 N85 (VG vector components) 

VGX, Y, Z (cont)

0 CMP T 2
Pct
CD Components resolved along CSM axes.XXXX.X FPS
H

ENTR (exit R60)
X
% -05:00

>Sets up nontime-critical switching required for 
thrusting.

H Ignition preparation8VO
ON o00 r1Check Boresight StarCDR t-

O cn
TRANS CONTR PWR - on (up) 
EMS MODE - STBY 
EMS FUNC - AV SET 
Set AV ind to reqd AV 
EMS FUNC - AV

O s2 $tr
2 >p

3 W .CTQ fd o 
J> U)Set to AV obtained from charts, in P30 and/or MSFN.a>

d H w
o 2
% o

> B

p
rt
(D (R^l- State Vector Integration)

00: UO 
CMP 9 PROG alarm may illuminate between TIG -U0 seconds and 

TIG -35 seconds. Delta amount TIG is slipped will be 
as required by CMC to complete state vector 
integration.

2If PROG alarm, CMC has slipped TIG 
DSKY R1 continues counting 

to former TIG
DSKY will clear at new TIG -35 sec 
COMP ACTY It - off (exit RUl)

Zd
Wooa

t)
p DSKY display clears00:350Q
(D

00:30
Vl6 N85 (avg G on)
Check AV (accum) for PIPA bias

Static display with COMP ACTY It blinking every 2 
seconds.

10
pr
l

U)vo
pr

G&N SM-RCS DEORBIT THRUSTING (PUl)



w PANEL REMARKSP STA/T STEP PROCEDURECO
H*o

R3 >0.4 fps is excessive PIPA bias error; discontinue 
G&N thrust.

R3 <0000.400:25G
Prt
CD RHC (both) - ARMED 

THC - ARMED 
LIM CYCLE - OFF 
EMS MODE - AUTO

CDR,CMP
CDR

H For SCS translations.1v/i

X
*

>00:00H t)VO RCS Bum
FL Vl6 N85 (requests null VG) 

VGX, Y, Z (cont)

O11ON
CD 2 Event Timer not valid if GETI slipped. Values are 

resolved along CSM axes and are identical to those 
displayed before the maneuver in step 4.

CMP rXXXX.X FPS O cn
2 ^o

ttp >Command manual translations and rotations to null VG 
components.

MManually null VGCDR i0Q £ sCD
O [j COP 12 6 o

5s

Burn complete 
EMS MODE - STBY 
Record AV ind 
TAPE RCDR FWD - FWD 
THC - neutral LOCKED

rr
CD CMP

1
3LMP

CDR 2a
If orbital parameter display (R30) 

desired 
Key V82E 

FL Vl6 N44

13 R30 displays are automatically updated at 2-second 
intervals if called because average G is still on.

W
O
OCMP 2 *

*0P
OQ

Altitude of apogee above launch pad radius (earth 
orbit), or of apolune above lunar radius at the most 
recently defined lunar landing site (lunar orbit).

Ha XXXX.X NMCD

XT'
I

LO
VO
VJ1

G&N SM-RCS DEORBIT THRUSTING (P4l)

NORMAL/BACKUP



w REMARKSPANELSTA/T STEPp PROCEDUREco
H •o
0 Altitude of perigee above launch pad radius (earth 

orbit), or of perilune above lunar radius at the most 
recently defined lunar landing site (lunar orbit).

HpCMP 2XXXX.X NMP
<d

Hvn
Time of free fall to ^9-^ NM above launch pad radius 
(earth orbit) or 5*8 NM above lunar radius at the 
most recently defined landing site (lunar orbit).

XXBXX MIN-SECTFFX
$

>H
If HP >49.^ NM 

R2 = 59B59
VO
ON OCD rtr*

O cnPRO (exit R30) R00 turns off average G.
^ ro

O
IT1

•dIk FL V3Tp >P WKey XXE (desired prog) iOQ f? oJ> OJCD

O H 01p
O OCD as
z
0woo

p
OQa>

■fr-

LO
VO
ON

G&N SM-RCS DEORBIT THRUSTING (PUl)



td
PANEL REMARKSP STA/T STEP PROCEDUREw

H •o 4.17.4 G&N CM RCS DEORBIT THRUSTING Enter from G&N CM SM separation. Procedure assumes 
CM in orbit with Hp <70 NM, and G&N operative. Either 
pitch or yaw jets are used (hybrid deorbit). CM RCS 
pitch deorbit is feasible because + and - pitch jets 
are on same side of CM center of mass. Yaw jet 
deorbit slews CM back and forth across flight path.

0
p

H
VJ1

£ Prerequisites - TBD$ >
►dCMC MODE - HOLD 

RHC - pitch up 10.5°
Verify attitude - external visual cues

CDR 1 1\o
OON After CM SM separation, P62 normally holds CM with 

+X 60 degrees above velocity vector (FDAI reads 0 
degrees yaw) and +Z in plane of orbit and above 
velocity vector (FDAI reads 0 degrees roll). There­
fore, delta attitude required to arrive at the CM RCS 
deorbit attitude is 10.5 degrees in pitch.

Co

Ocno o Str
p

W >P
iOQ ? s(D

0 d InSelect G&N Monitor Program (P47) If P47 desired, call POO before calling P47.LMP 22P t---I WJ
O O 
z *“*

x ~ 
>

Key V37E 47E Assumes IMU on and aligned.

FL Vl6 N83 (AV components) 
AVX, Y, Z (cont)

3 Components of acceleration along CM body axes, as 
measured by the IMU. Registers read zero until 
thrust begins, then update every 2 seconds.

0000.0 FPS
D
WooCDR MAN ATT PITCH - ACCEL CMD Analysis indicates that this simplifies control in 

roll and yaw.
1

*
RHC (both) - ARMEDCDR,CMPp

0Q
O 4 Monitor Event Timer 

RHC 1 - initiate continuous negative 
pitch

RHC 2 - pulse to maintain attitude in 
3 axes

Monitor FDAI

Event Timer was set to count down to 00:00 at TIG when 
it was determined that CM RCS deorbit would be 
required.

i CDRU)
VO
->3

G&N CM RCS DEORBIT THRUSTING

NORMAL/BACKUP



w
p STA/T STEP PANEL REMARKSPROCEDUREto
H*o
d xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

X X
Yaw jet CM RCS deorbit 

CMC MODE - HOLD (verify)
RHC - maneuver to 0, 0, 0 (FDAI l)

p
rt-
(D

1CDR
H +X axis is along velocity vector and +Y axis is in the 

plane of orbit and pointing toward the earth.
vn
X
% Key V37E 47E (or verify display PU7) 

MAN ATT YAW - ACCEL CMD 
FDAI SCALE - 50/15 50/10 
RHC 2 - initiate continuous RCS in 

+yav
RHC 1 - maintain roll, pitch 

attitude
FDAI 1 - monitor until yaw = +30°
RHC 2 - oppose yaw until FDAI 

<+30° yaw
FDAI 1 - monitor drift thru 0° yaw 

and to 330° (-30°) yaw 
RHC 2 - oppose yaw until 

>330° (-30°) yaw
Continue oscillating CM as required 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

2CMP
>1CDRH 7JVO
OCD rv
O cnCMPO o SwP CDR >P WCTQ I? s
O O

a>
d
P
CD 2 ^ « ocn 4^

iX -
2xX
d
tdo2CMP 5 Monitor R1 for VGX

Monitor Event Timer for required duration O
8

p CDR 6 1Discontinue AV
MAN ATT (3) - RATE CMD

(JQ
CD

2CMP PRO
I

LO
VO
CD

G&N CM RCS DEORBIT THRUSTING



w
p STA/T STEP PANELPROCEDURE REMARKSCO
M-o
d (R30 - Orbital Parameter Display)p
a>

CMP 7 Key V82E
FL V06 Nkk (orbital parameters)

2
H
VJ1 XXXX.X NM 

XXXX.X NM 
XXBXX MIN-SEC

Ha
3 Hp3 TFF (to h9.k NM)

>H
7JVO

Assumes perigee H9.H NM vith resulting exit of R30.o\ Record data 
Accept - PRO

OCO
V
o znCDR 8 RSI was set at predicted angle prior to entry.O RSI - at desired angle 1 9 §&

p >3 WxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxCTQ X X £sCI>
RSI not at desired angle 

EMS ROLL - on (up)
GDC ALIGN pb - push, hold
ATT SET YAW tw - position RSI
GDC ALIGN pb - rel
EMS ROLL - OFF
ATT SET YAW tw - reset
GDC ALIGN pb - push

d iHp znI—I ZJO o(D

zn

2
d
W
OoIf no FDAI response to GDC align 

Determine angular error 
Continue procedures utilizing 

FDAI minus error value
p

OQ
CD

X Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
-p* ALL 9 Do G&N Entry, para U.17.7UJ
VO
VO

G&N CM RCS DEORBIT THRUSTING

NORMAL/BACKUP
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STA/T STEPP PANELPROCEDURE REMARKScn

M*o
a H.17.5 g&n cm/sm separationpn-
CD

MN BUS TIE (2) - on (up) 
cb SECS ARM (2) - close 
cb SECS LOGIC (2) - close 
cb ELS (2) - close

LMP 5
H
U1
£
3

>H 1 PRIM GLY TO RAD - PULL TO BYPASS 
02 PLSS vlv - ON 
02 SM SUPPLY vlv - OFF 
CAB PRESS RELF (2) - BOOST ENTRY

325VO
ON 326 O00

F325 F
O cn

O 2?Select Attitude Control Mode, para U.9.1 
Maneuver to separation attitude

P >3 wQTQ ?sCD

d VHF AM (both) - OFF
SM RCS PRIM PRPLNT tb (h) - gray

H cnLMP 3p
2 2CMP 2 Gray indicates fuel and oxidizer isolation valves 

are open.CD
2 o« £SM RCS SEC PRPLNT tb (4) - gray 

SEC PRPLNT FUEL PRESS (4) - OPEN
I

X —OPEN position is momentary.
2SECS LOGIC (both) - on (up) 8CDR SECS LOGIC and SECS PYRO lever-lock switches provide 

enabling power for separation events.
d
W
OSECS PYRO ARM (2) - on (up) 

ABRT SYS PRPLNT - RCS CMD
O

Was set to RCS CMD h2 seconds after lift-off. Wt)p CM/SM SEP (both) - on (up) 
C/W NORM - CM 
RCS TRNFR - CM 
CM RCS LOGIC - OFF

CMP 2 Guarded. On position is momentary.OQ
CD

CDR
1 Should be turned on when on main chutes to power CM 

PRPLNT DUMP and CM PRPLNT PURGE switches.-Jr-
I
O
O

G&N CM/SM SEPARATION



td
p PANELSTA/T STEP PROCEDURE REMARKSw
M-o
d 2 Select Attitude Control Mode, para U.9.1 

Maneuver to entry attitude
Entry DAP not turned on.1CDRp

rt-
CD Y, RR
H
Ul 3 Set up for CM/RCS sys 1

(omit for CM/RCS deorbit)
G&N entry DAP will function with either one or both 
CM/RCS systems enabled.3

>H AUTO RCS SEL A/C ROLL (U) - OFF 
AUTO RCS SEL CM 1 (6) - MNA or MNB 
AUTO RCS SEL CM 2 (6) - OFF

8VO
ON OCD

d
IT*
O cnO
2 np d >p mCTQ l?sa

d H In 
O o 
2§ 2 
sj ~

p>
rf
CD

2
d
td
O
O

d
p

OQ
CD

l

o
H

G&N CM/SM SEPARATION

NORMAL/BACKUP
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p STA/T STEP PROCEDURE PANEL REMARKSto
M-o
a 4.17.6 SEPARATION PROGRAM (P6l) The purpose of this procedure is to maneuver CSM 

to a defined separation attitude, which may he 
bypassed. Predicted entry interface parameters are 
displayed and EMS initialization parameters are 
obtained for comparison with MSFN values.

P
rf
<D

CMP 1 DSKY - P6l (selected at end of deorbit 
burn)

2
H
V/l

£
4 The following are required 

CMC - on, para 4.10.1.2
ISS - on and orientation known, para 4.10.1.2 & 4.11
SCS - on, para 4.10.2.2
CMC ATT - IMU
.05 G sw - OFF
Splashpoint loaded (N6l)

>H
VOo\ OOD rr

O cn
O 52 5p >3 wPoss PROG alarm 

If no FL V05 N09
IMU not on or orientation 

unknown

OQ ? sO iH cnp O °
g S

r-f-
CD

Poss FL V05 N09 (10 sec) 
01427 (IMU reversed)

iX —Zero roll on FDAI is lift-down.
2Poss FL V05 N09 (10 sec) 

01426 (IMU unsatisfactory 
for entry)

d
+Y-SM not within 30° of V X R td

O
OW

(R4l- State Vector Integration)
p

0Q
CD Indicates state vector integration in process.COMP ACTY It - flashes every 2 seconds

COMP ACTY It - out (exit R4l) Indicates integration complete.
■fr*
I
Oro

SEPARATION PROGRAM (P6l)
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n
d
p 2CMP 2 FL V06 N6l

Impact Lat (+North) 
Impact Long (+East) 
Hds Up/Dn (+up)

rt-
0) Latitude of desired impact point.

Longitude of desired impact point.
Heads up/down defines entry roll attitude.

XXX.XX DEG 
XXX.XX DEG 
+/-00001H

VJ1

P Accept PRO
Reject V25E, load desired values >Normally, these values would have been loaded prior to 

deorbit, in P37.
H
VO oON
CO Vr3 FL V06 N60 (entry data) 

G max
O cnPredicted maximum G level for an entry at nominal 

bank angle (L/D = 0.18)
XXX.XX GO 25tr

p >3 WOQ l? sPredicted inertial velocity at entry interface 
(65.8 NM) above Fischer ellipsoid.

XXXXX. FPSa V pred
d
p

o 2(T> Flight path angle (between inertial velocity vector 
and local horizontal) at 65.8 NM above Fischer 
ellipsoid.

XXX.XX DEGGamma El § 2
X ^

Record values Z
dPRO Wo

1+ FL V06 N63
RTOGO (.05 G to splash) XXXX.X NM

O
Range to go from 1+6.9 NM (earth orbit) or 1+9.0 NM 
(lunar mission) above Fischer ellipsoid to splash. 
Altitude is preloaded in erasable.

Predicted inertial V at U6.9 NM (earth orbit) or 
1+9.0 (lunar mission).

p
OQ

CD

VIO (at .05 G) XXXXX. FPS

I

O Time from 1+6.9 NM (earth orbit) or 1+9.0 NM (lunar 
mission).

TFE (time from .05 G) XXBXX MIN-SECLU

SEPARATION PROGRAM (P6l)



w
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H-o
d Record and compare with MSFNPCTCD

CDR EMS MODE - STBY 
EMS FUNC - RNG SET 
Set RNG ind for RTOGO 
EMS FUNC - Vo SET

1
H\n Range to go from 46.9 NM (earth orbit) or 49.0 NM 

(lunar mission) above Fisher ellipsoid (the preloaded 
altitude) to splashdown.3

>H
VO
ON oAlign scroll Vo to display index (arrow) Scroll can be slewed only one inch in reverse. After 

scroll has been slewed one inch past 37K fps point, 
it is no longer possible to go back to RNG SET and 
change value in RNG display. This is because RNG SET 
also initializes range integrator to 37K fps. In Vo 
SET position, both initial velocity in range integrator 
and scroll velocity are simultaneously changed.
Display index (arrow) is fixed on transparent face of 
EMS G-V display.

CD r
F
Ocn

O o £ v £ w r
tr
p

0Q sgsCD

u a Inp h-< ^o o z ^ ^2
CD

EMS FUNC - ENTRY

CMP PRO 3-AXIS flag is set.2 > £2
Z

(R60 - Attitude Maneuver) d
W
O5 FL V50 N18 (CMC AUTO request) 

R, P, Y
O
WXXX.XX DEG Desired final gimbal angles.

P
BMAG MODE (3) - RATE 2 
CMC Att Cont auto 
PRO
Select desired attitude control 

mode, para 4.9.1 
ENTR (exit R60)

CDR Accept0Q Accept option enables automatic attitude.1CD

CMP 2
Reject Reject option enables manual attitude maneuver or 

bypass of R60.Jr-
I
O

SEPARATION PROGRAM (P6l)
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H*o
0 CMP 6 V06 N18 (final attitude)

R, P, Y
2P

Final gimbal angles. Program does not check via DAP 
to see if maneuver is complete; it waits for crew 
response before proceeding.

XXX.XX DEGCD

V/1

7 FL V50 N18 (att trim enable)
R, P, Y

$
XXX.XX DEG >H

VO 73o\ oENTR (exit R60) 
P6l calls P62

CD r
It*
O cn

O o scr
p 73 >p WCTQ l

? SCD

d H
O o

p
CD

2□
td
O
O
2

73
p

OQ
CD

■e-
i
■t"o

VJJ

SEPARATION PROGRAM (P6l)

NORMAL/BACKUP
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O

0 4.17.7 G&N ENTRY The following are required:
CMC - on, para 4.10.1.2
ISS - on and orientation known, para 4.10.1.2 & 4.11
SCS - on, para 4.10.2.2
CMC ATT - IMU
.05 G sw - off
Splashpoint loaded (N6l)

p
Q

H

3S
3

>H CMP 1 P62 2VO
ON oAuto select by P6l (bypasses state vector 

extrapolation reqt)
CO

r
O cnO or Key V37E 62E (reinitiates average G) 

DSKY - P62
o S 

w ^
tr
p
3

CTQ S s(D Poss PROG alarm
If no FL VO5 N09, IMU not 

on or orientation unknown
G

m CoO o 

§ 2 

>

prt-

Poss FL V05 N09 (10 sec) 
01427 (IMU reversed) Zero roll on FDAI is lift-down.

2
Poss FL V05 N09 (10 sec) 

01426 (IMU unsatisfactory 
for entry)

G
td+Y-SM not within 30° of V x R O
O
W

This routine is bypassed if P62 has been called by P6l.(R4l- State Vector Integration)p
0Q
a* Indicates integration in process.COMP ACTY It - flashing every 2 seconds

COMP ACTY It - out (exit R4l) Indicates integration complete.
tr
i=r 2 FL V50 N25

0004l (request CM/SM separation)
oo\ CM SM separation may have been performed prior to 

this procedure.
G&N ENTRY



w
p PANEL REMARKSSTA/T STEP PROCEDURECO
M*o
d 2 Starts entry DAP.CMP 3 PROP
ct-
(D u FL V06 N6l

Impact lat (+North) 
Impact long (+East) 
Hds up/down (+Hds up)

Latitude of desired impact point. 
Longitude of desired impact point. 
Defines entry roll attitude.

XXX.XX DEG 
XXX.XX DEG 
+/-00001

H
VJ1

X
%

>H Accept PRO
Reject V25E load new data

\o
OON

CD r
5 V06 N22 (final attitude) Display may be bypassed and P63 called if a within 

1+5° of trim for >21 seconds.
O coO oS
^ DOCr

p >p MR, P, Y XXX.XX DEG Final gimbal angles at El.OTQ i£ s(D

d 6 ORDEAL Pitch - TBD 
ORDEAL Pitch - TBD

A nominal entry will have IMU inertial attitude on 
FDAI 1 and ORDEAL local vertical attitude on FDAI 2.

HP co
O Drr

(D

If +X-SC within U50 of (-) velocity vector, P63 is 
automatically called.

DSKY - P63 (+X-SC within 45° of trim for 
>sec)

4^7

28 After CM/SM separation and stabilization 
of the CM at the entry attitude 

EMS MODE - AUTO 
ATT DBD - MAX 
RATE - HIGH
FDAI SCALE - 50/15/50/10

dCDR
td
OTo prevent EMS accelerometer from sensing acceleration 

during separation and maneuvers, this switch was left 
in STBY until after CM/SM separation and CM 
stabilization.

1 O
W

p
CTQ

CD

Roll and yaw should be aligned to IMU as indicated on 
FDAI 1 and pitch aligned to 0 as obtained from R31 
(V82E), para 4.6.7*

Align FDAI 2

1
■p*o
-4

G&N ENTRY

NORMAL/BACKUP



wp STA/T STEP PROCEDURE PANEL REMARKSCO
H*o
0 BMAG MODE (3) - RATE 2

MAN ATT ROLL - ACCEL CMD
MAN ATT PITCH & YAW - RATE CMD

CDR Cages attitude BMAGs, preventing SCS-driven FDAI roll 
attitude indicator jumping at .05 G when GA 1 attitude 
BMAGs are automatically caged to furnish rate 
information for SCS-driven FDAI roll attitude 
indicator.

1P
rt-
fl>

H
v/i

2
4|

9 V06 N6U (monitor) 2CMP >H Acceleration.
Inertial velocity (nominal).

XXX.XX G 
XXXXX. FPS

VO GON OVICD rr
Range to go to desired splashpoint located at 
calculated impact time (decreasing).

RT0G0 to target 
(+ overshoot)

XXXX.X NM O con o s
UH tN3tr hap

>3 HCheck RT0G0 agrees with EMS 
DSKY - ?6h (at .05 G)

0Q i£ so CMC changes Entry DAP from att hold in alpha and beta 
to rate dampening in pitch and yaw (roll unchanged).D HP cnM ^O Cl.05 G sw - on (up) 

EMS ROLL - on (up)
o

§ o.05 G and EMS ROLL switches should be placed on 
simultaneously to minimize EMS error.

SB.05 G It will not necessarily occur simultaneously 
with P6k on DSKY but will serve as an additional 
cue along with an obvious sensing of atmospheric 
dynamics on rate and error needles.

.05 G It - on 
Scroll slews to left 
RANGE ind decreases

2
0
td
O
O

T) io ?6kp V06 N68 (monitor) 
Beta

CTQ
a> XXX.XX DEG 

XXXXX. FPS 
XXXXX. FPS

Commanded bank angle.
Inertial velocity (decreasing). 
Rate of altitude change (nominal).

VI
H Dot

i
tr- Compare RSI & ball for lift vector 

G-V plot within limits
1CDRooo

G&N ENTRY



wR PANELSTA/T STEP REMARKSPROCEDURECO
M •o
O P6*i calls P67 if VI (step 10) <27K fps. Entry 

velocities >_27K fps are possible from RCS deorbit 
modes.

CMP 11 If DSKY displays P67, go to step 17 1P
0

H
12 DSKY displays P65 (Entry Up-Control)vn Purpose:

XR
Indicates V predicted >27K fps and 

predicted range <25 NM from desired 
skipout

Execute entry up-control guidance which steers 
the CM to a controlled exit (skipout) condition. >H

VO
ON o03 rEstablish entry up-control displays which are 

used by crew in conjunction with EMS to deter­
mine whether backup procedures should be 
implemented.

r
O con o scl roU1

p >3 wCTQ fP O[> O)To sense exit (drag acceleration less than Q7 
FPS2) and thereupon to select the entry-ballistic 
phase program (P66).

©
0 H u

O 0
P
o

CDR EMS displays - TBD 1
15sCMP 13 FL Vl6 N69 (computed exit conditions)

XXX.XX DEG 
XXX.XX G's 
XXXXX. FPS

2
Bank angle (commanded).
Drag acceleration at skipout. 
Velocity at skipout.

Beta 2
dDL
WVL O
O

Record data for later use with EMS
p PROOQ
(D

FDAI att errors < 
rates <

_____ deg
deg/sec

1
■t=-ovo

G&N ENTRY

NORMAL/BACKUP
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H-o
0 CMP lU V06 n68 

Beta
2P

tt XXX.XX DEG 
XXXXX. FPS 
XXXXX. FPS

a>
VI
HDOTHvn

X DSKY displays P66 Automatically selected by P65 when DL <0.196 G.15»

>H Purpose:
(skipout) phase for atmospheric re-entry and to sense 
re-entry (drag acceleration builds up to Q7 +.05 
FPS2 or ~0.2 G) and thereupon to select P6T.

Maintain CM attitude during ballistic TJVO
ON OCo t"r

O cnO oStr Check EMS displays - TBDP d >3 WOQ l2s(D 16 V06 N22 (Desired gimbal angles) 
R, P, Yd XXX.XX DEGP

rt- o OCD

*2Check FDAI total attitude = DSKY values
____ deg
deg/sec.

FDAI att errors < 
rates <

2
(Three-axis DAP control was regained when 

less than .05 G was sensed, and will be 
relinquished when .05 G is again sensed).

d
td
O
O

d DSKY - P67
EMS - 0.2 G (if 10 sec. since .05 G)

P67 continues entry guidance from *0.2 G until termi 
nation of steering when the CM velocity "with respect 
to earth = 1000 ft/sec (*10.7 NM altitude).

0.2G 17
p

0Q
CD

V06 N66 (monitor) 
Beta

18
-tr- Commanded bank angle (-command will correct for 

cross range error).
XXX.XX DEG!x=-

H
O

G&N ENTRY
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H*o
CMC solution for cross range error (+ target south 
of direction of motion).

2XXXX.X NMd CMP CRSRNG ERR
o

CMC solution for down range error (decreasing).XXXX.X NMDWNRNG ERRH
\s\
5 1Fly roll cmd

Monitor lift vector on RSI & ball
CDR

$
>H

VO
CMP 19 Vl6 n6T (monitor) 

RTOGO to target
G\ 2 OCo

Range to go to target (+ is overshoot). 
Latitude of present position (+ is north). 
Longitude of present position (+ is east).

XXXX.X NM 
Lat (present position) XXX.XX DEG 
Long (present position) XXX.XX DEG 

(V REL = 1000 fps at *10.7 NM)

d
O co

O s2 atr
T3 >M iCTQ Jd o J> COIF RTOGO = -, lift-up; +, lift-down 

Monitor Altimeter
CD

1CDRa
o G ^ °
HJ ^

CD Earth landing phase at 50K ft

Z
U
tdoo

CTQ
CD

I
45-
H
H

I

Hro

G&N ENTRY

NORMAL/BACKUP





tdp STA/T STEP PANEL REMARKSPROCEDUREw
o
O 4.18 SCS DEORBIT AND ENTRYP
a>

4.18.1 SCS/SPS DEORBIT THRUSTING
H Necessary for P47 monitor. 

Necessary for P47 monitor.
CMC - on (desired), para 4.10.1.2 
ISS - on and orientation known (desired), 

4.10.1.2

VJl

S
A para

Deorbit & Entry Vehicle Preparation 
(desired), para 4.l6 

SCS - on (required), para 4.10.2.2

>H 7)VO OON
00 rAll AUTO RCS SEL switches must be at OFF prior to

Circuit breakers on all panels should be t-SCS O coon.
O sclosed except as defined in Limited Use Controls, o a4.8.4.p para >3 W 71CMC ATT - IMU 

.05 G sw - OFF
Perform C&WS Operational Check, 

para 4.7.5.1 
EMS MODE - STBY 
EMS FUNC - AV SET 
Set AV ind 
EMS FUNC - AV

CDROQ
O

> V
o
0 i

3 2 o £g o cn 4^

p ALL 1rt-
CD

CDR

> B
20wMaintains state vector within 9 minutes of present 

time.
To obtain telemetry on BMAG attitude error, FDAI 
SELECT switch must be in 1 or 2 position (with SCS 
displays).

2Key V37E 00E 
DSKY - POO

CMP 2 O
O

Establish Total Attitude displays, 
para 4.9.2.5

CDR 3
p

OQ
CD

4 SCS Attitude Maneuver to thrusting 
attitude, para 4.10.2.5

JS-
I

Establish SCS Attitude Hold, para 4.9.1.4 
Check boresight star

Low rate, max deadband, and limit cycle should be 
selected to minimize fuel comsumption.

5f—1
LO

SCS/SPS DEORBIT THRUSTING

NORMAL/BACKUP
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M-o 6 Ignition Preparation Sets up the non-time critical switching required for 

thrusting.
Barber pole indicates valves are closed.

GP
CTCD SPS He VLV tb (both) - bp 

SPS He VLV (both) - AUTO 
MN BUS TIE (2) - on (up)

3LMP
H Provides 3 batteries on line for deorbit and entry if 

cbs MNA BAT C and MNB BAT C are closed (panel 275)•
5

ss
3 1LV/SPS IND SII/SIVB - GPI 

FCSM (2) - on (up)
RHC PWR DIRECT (both) - OFF
SCS TVC (2) - AUTO
TVC GMBL DRIVE (2) - AUTO
AV CG - CSM/LM or CSM
Establish Ullage Select, para It.8.1

If Pit? (thrust monitor)
Key V37E 1*7E 
DSKY - P47

CDR
>HVO

ON OCD rr
O cnO Ogp

3 wIf G&N is operative.CMP 7OP i£s2
O

92
P
(D May indicate ISS not on or orientation unknown.Poss PROG alarm

Key V05 N09E (to verify alarm) 
00210 (ISS not on)

or XXXXX (IMU orientation 
unknown)

FL V37 
Key XXE

FL Vl6 N83 (AV components)
AVX, Y, Z (cont)

Si
x ^
G
WWhen CMC regains control, program cycles through R00 

which turns off average G.
O
O

p
Displayed when average G turned on. CMC required l.k 
seconds (earth orbit) or 2.5 seconds (lunar orbit) per 
time step to turn on average G. Time step = 240 
seconds (earth orbit) or 350 seconds (lunar orbit). 
Registers read 0000.0 until thrusting maneuver is 
started, then update every 2 seconds. PIPA bias 
errors can be monitored until ignition.

OQ XXXX.X FPSo

■C-
I
Htr

SCS/SPS DEORBIT THRUSTING



top PANEL REMARKSSTA/T STEP PROCEDUREw
H*-
O
a -05:00p 8 Gimbal drive and trim check

SCS TVC SERVO PWR 1 - AC1/MNA
itCD PITCH and YAW GMBL caution/warning lights (panel 2) 

indicate only an overcurrent to motors.
7CDR

vn SCS TVC SERVO PWR 2 - AC2/MNB 
TRANS CONTR PWR - on (up)
RHC PWR NORM 2 - AC 
RHC 2 - ARMED

S 14 Opens RHC 2 (commander’s) breakout switch dc circuits 
to prevent loss of attitude reference. Prevents RCS 
jets from firing when RHC is used for MTVC check. 
Normally IGN 1 signal disables RCS pitch and yaw 
channels 1 second after SPS engine ignition.

>H
VO
ON O03 rr

O cn
5o 9 5Primary TVC Check

SPS GMBL MOT PITCH 1 - START 
SPS GMBL MOT YAW 1 - START

p >3 MStart motors sequen-START position is momentary, 
tially at «1 second intervals to avoid electrical 
overload.

iOQ W O 
> ?

(D
d i

O °
3 scn ^

gs

Ppr
(D Gimbals drive in response to thumbwheel movement. 

Verifies primary gimbal trim control.
Confirm trim control on indicators

Auto Switchover Check 
THC - CW
RHC 2 - verify no MTVC

SPS GMBL ind (2) - no motion

Zd
WVerifies TVC control switches from channel 1 to 

channel 2 (which is off) when THC - CW is selected. O
O

Secondary TVC Check
SPS GMBL MOT PITCH 2 - START 
SPS GMBL MOT YAW 2 - START 
Verify trim control

START position is momentary.
p

OQo> Verifies secondary gimbal trim control.

Gimbals drive in response to RHC movement, and return 
to set-in values when RHC is neutral. Verifies 
control of secondary MTVC loops through RHC.

Verify MTVC control
■e-

H

SCS/SPS DEORBIT THRUSTING

NORMAL/BACKUP



wp STA/T STEP PROCEDURE PANEL REMARKScnH*o
CDR THC - neutral

SPS GMBL tw (2) - set and confirm 
final desired gimbal position

d 1P Gimbals are trimmed in primary channel to thrusting 
values (SCS modes).

cra>

9 RHC PWR DIRECT (both) - MNA/MNB Partially enables manual direct RCS override of a roll 
auto RCS failure during thrusting.
Needles can be used as an error null reference during 
an MTVC contingency takeover from an automatic AV mode.
Set to MIN as errors are nulled.

H

X
$ RHC 2 - null att errors >HVO oON ATT DBD - MIN

RHC PWR NORM (both) - AC/DC
CO r

Fo cnn
pr CMP 10 

02:00
2-minute countdown

Report TTI = 2 minutes 
FDAI SCALE -5/5 
Verify SPS THRUST It - off 
AV THRUST (2) - NORMAL 
THC - ARMED 
LIM CYCLE - OFF

p 2 >3 M0Q 11CDR F oo
[> U)

D 1HP cnGuarded. o q0)

cn 4^
X ^00:30

3LMP TAPE RCDR FWD - FWD 
EMS MODE - AUTO 2Selecting AUTO after T -30 seconds prevents error 

buildup due to accelerometer bias.
Exact velocity change is not critical - only a steady 
ullage to settle SPS propellants.

1CDR dWo00:20 Start 2-jet ullage O
or

Start 4-jet ullage00:15p
0Q

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XX

No ullage
DIRECT ULL pb - push hold 
RHC 2 - control attitude

Direct ullage inhibits pitch and yaw auto RCS control. 
Attitude should be maintained manually.

■t"
i
H X XON xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

SCS/SPS DEORBIT THRUSTING



to
P PANELSTA/T STEP REMARKSPROCEDURECO
H*o
G CDR 11 Ignition 

00:00
p 1THRUST ON pb - push for ignitionct-
Q

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx X x
If no ignition

SPS THRUST - DIRECT ON

H
V01

S
% Bypasses FCSM.

>H TJVO or Terminate maneuverov OCO rXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx G
O an

O SPS THRUST It 
IGN+1 sec RATE - HIGH

on O DOBypasses noise problem in SCS gyro assemblies due to 
thrusting vibration levels and provides backup to 
auto selection of high rate in pitch and yaw TVC.

p >3 M i0Q o(D
> co

G iDiscontinue ullage H cn
o 2

P
rt-
(D 2xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx ocn ^xX

IPremature shutdown 
If SPS ROUGH ECO It

Continue/initiate ullage 
FCSM SPS A - RESET/OVERRIDE 
FCSM SPS A - on (up)
FCSM SPS B - RESET/OVERRIDE 
FCSM SPS B - on (up)
Return to step 11

P'S> -2on
2
OResets FCSM.1 W
O
O
2

p
OQn>

or Terminate maneuver
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

I
ST

-0

SCS/SPS DEORBIT THRUSTING

NORMAL/BACKUP



tdP STA/T STEP PANEL REMARKSPROCEDURECO
H*o
G 12 Monitor SPS operation

LV a/SPS Pc ind - 95-105 psia 
SPS ENG INJ VLV ind (h) - OPEN 
SPS He VLV tb (both) - gray 
SPS PRPLNT TK F & OXID PRESS ind 

(2) - 170-195 psia

p 1CDRrt-
CD 3LMP

Gray indicates valves open.H
\T\

SB
3 CDR or

>H 1,2FDAI - monitor att error & ratesCMPvo
G\ oCD rxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx GXX oMTVC takeover 

THC - CW
Monitor automatic rate damping

COo 2oST DOp "dw f3
0Q £s 

22

CD
Maintain att control manuallyor0 i

pft"
If no rate damping

BMAG MODE (in axis) - RATE 1 
AV THRUST (2) - OFF

CD
31 OCDR co 4^OFF when rates are damped. i

>2XXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 2
Gwxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

X oX
oNo roll att control

MAN ATT ROLL - ACCEL CMD 
RHC - control roll rates

W
*dp

OQ
CD

AUTO RCS SEL (l6) - OFF 
Control roll using direct

8or

x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
H
CD

SCS/SPS DEORBIT THRUSTING



w
p STA/T STEP PANELPROCEDURE REMARKSCO
M*o
□ 13 Monitor SPS engine cutoff 

SPS THRUST It - off 
AV ind - 0
Event Timer = thrust duration 
AV THRUST (2) - OFF

P 1CDRo>

Hvn This function is time-critical, as it is a backup 
to the normal SPS thrust cutoff.3

P
Report engine cutoff 

Pc = 0
SPS ENG INJ VLV ind (4) - CLOSE 
SPS He VLV tb (both) - bp

>w
►dvo

ON OLMP 3Co
Barber pole indicates valves closed.

O cnO 14 Set controls after tailoff 
SPS GMBL MOT PITCH 2 - OFF 
SPS GMBL MOT YAW 2 - OFF 
SPS GMBL MOT PITCH 1 - OFF 
SPS GMBL MOT YAW 1 - OFF 
EMS MODE - STBY 
Record AV ind
SCS TVC SERVO PWR (both) - OFF 
ATT DBD - MAX 
THC - LOCKED
FCSM (2) - RESET/OVERRIDE 

re-zero registers, V32E)

EF1 CDR Turning off servo 2 first minimizes switching in the 
logic. Set GMBL MOT switches OFF sequentially to 
avoid power surge.

1p
>3 MOQ i£ sa>

□ HP M £
O Cirta>

oCMP cnCDR 7
1

2a
td( To Provides capability to monitor another burn without 

going through R00. O
O

t) 15 PRO (exit P**7) Key PRO when termination of Pl+7 is desired.p
OTQ
(D 16 FL V37 

Key XXE
-p-
i-p-H

SCS/SPS DEORBIT THRUSTING

NORMAL/BACKUP



td
p STA/T STEP PANEL REMARKSPROCEDURE00
H*
O

O U.18.2 SCS/SM RCS DEORBIT THRUSTING(U
rt-
CD Provides P47 monitor. 

Provides P47 monitor.
CMC - on (desired), para 4.10.1.2 
ISS - on and orientation known (desired), 

para 4.10.1.2
SCS - on (required), para 4.10.2.2 
Deorbit & Entry Vehicle Preparation 

(desired), para 4.l6 
CMC ATT - IMU 
.05 G sw - OFF

H

5
>

VO
ON o1CDRCD

r
O cn

O sMaintains state vector within 9 minutes of present 
time.

21 Key V37 00E 2 5P1
p >3 MEstablish Total Attitude display, 

para 4.9.2.5
2 1CTQ £sCD

d a kP
Select attitude control desired, para 4.9.1 
Maneuver to thrusting attitude

O 2
2 Scn ^

rf 3CD

1x —Establish SCS Attitude Hold, para 4.9.1.44 Maximum deadband, low rate and limit cycle are 
recommended for fuel conservation until prior to 
thrusting.

2
0w-05:00 O5 Check boresight star O
W

6 For X-axis thrusting 
EMS MODE - STBY 
EMS FUNC - AV SET 
Set AV ind 
EMS FUNC - AV

P 1CDROQ
CD

Itrroo

SCS/SM RCS DEORBIT THRUSTING



w
p STA/T STEP PANEL REMARKSPROCEDURECO
o
a If G&N operative. PU7 should he called just prior to 

thrusting and terminated ASAP thereafter to minimize 
errors of bias and average G. Orbital parameters may 
be displayed by calling R30.

7 Key V37E 1+7E (for thrust monitor) 2CMPP
CD

Hvn
X May indicate ISS not on or orientation unknown.Poss PROG alarm

Key V05 N09E (to verify 
alarm)

00210 (ISS not on)

3
>H1

VO
ON O00 p

p
or XXXXX (IMU orientation 

unknown)
O cn

O 5O ^cz CN)fr
P

>3 WFL V37 
Key XXE

OQ ? sCD When CMC regains control, program cycles through R00 
and turns off average G.d 1H anp

2 Scf
CD

g oDisplayed when average G turned on. CMC requires l.U 
seconds (earth orbit) or 2.5 seconds (lunar orbit) per 
time step to turn on average G. Time step = 2U0 
seconds (earth orbit) or 350 seconds (lunar orbit). 
Registers read 0000.0 until thrusting maneuver started, 
then update every 2 seconds. PIPA bias errors can be 
monitored until ignition.

8 FL Vl6 N83 (AV components) 
AVX, Y, Z (cont) w £XXXX.X FPS X —

z
dwoo

t) -00:30
CDR,

P
OQ

CD 9 RHC (both) - ARMED 
THC - ARMED 
ATT DBD - MIN 
LIM CYCLE

CMP

1CDR-fr-
I OFF-e*ro
H

SCS/SM RCS DEORBIT THRUSTING

NORMAL/BACK UP



w
STA/T STEP PANEL REMARKSPROCEDUREcn

H*
O

d 3WP TAPE RCDR FWD - FWD 
EMS MODE - AUTO 1CDRQ

00:00
10 RCS burn

Manually null VG
Hvn
3C

11 EMS MODE - STBY
Record AV components
EMS FUNC - OFF
THC - neutral, LOCKED
(To re-zero registers, V32E)

>H
VO
ON OCO r

Provides capability to monitor another burn without 
going through R00.

O cn
o 2 $&

PRO (exit Pl*7) 2 2 >CMP 12
3 W iOQ W O 

> ^
<t> R00 turns off average G.13 FL V3T

Key XXE (desired program)d Jj cn
o 2
3 o cn ^

a>

i

zD
d
OoK

0Qa>

-fr-
i
-t-roro

SCS/SM RCS DEORBIT THRUSTING



m
p STA/T STEP PANELPROCEDURE REMARKSCO
H*o
d Enter from SCS CM/SM separation. Procedure assumes 

CM in orbit with HP <70 NM, SCS operative, and pl+7 or 
EMS set up to monitor a velocity change. Either pitch 
or yaw jets are used (hybrid deorbit). CM RCS pitch 
deorbit is feasible because + and - pitch jets are on 
same side of CM center of mass. Yaw jet deorbit slews 
CM back and forth across flight path.

U.18.3 SCS/CM RCS DEORBIT THRUSTINGPrfa>

Hvn

P

>H RHC 2 - ARMED
RHC - Maneuver to R 0°, P 70.5°> Y 0°

(Lcl vert)
Verify attitude using external visual 

cues/FDAI (ORDEAL)

CDR 1VOo\ Vehicle +X axis should be 70.5° above velocity vector, 
+Y is 90° from velocity vector (FDAI reads 0° yaw) and 
+Z in orbital plane above velocity vector (FDAI reads 
0° ROLL).

OCO rr
O cn

O 5Otr
$ >P

3 WAnalysis indicates that this simplifies control in 
roll and yaw.

2 MAN ATT PITCH - ACCEL CMD 1 iCTQ £0 O 
► ?

a>
U RHC 1 - ARMED 

Monitor Event Timer
CMP H cn

o G
S o cn 4^

p
Timer was set to count down to 00:00 at TIG when 
it was determined that CM RCS deorbit would be 
required.

cf CDRCD

i

>-00:30 EMS MODE - AUTO
2a3 Event Timer - 00:00

RHC 1 - initiate continuous negative 
pitch

RHC 2 - pulse plus pitch to maintain 
attitude (FDAI l) in 3 axes

tdCMP O
O

CDR
p

OQ
CD xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

XX
Yaw deorbit is used only after loss of a pitch jet and 
one CM RCS system, or loss of 2 positive or 2 negative 
pitch jets.

Yaw jet CM RCS deorbit 
FDAI SCALE - 50/15 50/10 
Set/verify MAN ATT (3) - RATE CMD

-p-

-p-ro
LO

SCS/CM RCS DEORBIT THRUSTING

NORMAL/BACKUP



to
p STA/T STEP PANEL REMARKSPROCEDUREWH*
O

G RHC - maneuver to R 90°5 P 0°, Y 0° +X axis is along velocity vector. +Y axis is in 
plane of orbit and pointing toward the earth.

CDRP
0

MAN ATT YAW - ACCEL CMD 
RHC 2 - initiate continuous RCS in 

+yaw
Disregard AV ind

1
Hvn
2 EMS accelerometer is in X axis only; AV ind for yaw 

jet CM RCS deorbit will be erroneous.$
>H If Vk'f 9 monitor AV on DSKY 

RHC 1 - maintain roll, pitch 
attitude

FDAI 1 - monitor RCS firing until 
yaw = +30°

RHC 2 - oppose yaw until FDAI <+30° 
yaw

FDAI 1 - monitor drift through 0° 
yaw to 330° (-30°) yaw 

RHC 2 - oppose yaw until FDAI 
>330° (-30°) yaw

Continue oscillating CM as required 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

VO
ON oCMPCD r

CDR O cnso 0 atr
2 >p

3 W i0Q W o 
> ?fl>

O 1H cn
o £

gs

P
rr-
(D

XX

2aTime or AV provides cue to discontinue RCS AV (pure 
or hybrid).

Monitor AV ind for required value td
O
Oor Monitor Event Timer - required duration W

hd 5 Terminate CM RCS deorbit burn
MAN ATT (3) - RATE CMD or ACCEL CMD 
Proceed to SCS Entry, para U.18.5

P
CTQa>

-t'ro
ijs-

SCS/ CM RCS DEORBIT THRUSTING



PANEL REMARKSP PROCEDURESTA/T STEPcn
H*o
O 1+.18.1+ SCS CM/SM SEPARATIONPrr0)

MN BUS TIE (2) - on (up) 
cb SECS ARM (2) - close 
cb SECS LOGIC (2) - close 
cb ELS (2) - close

H
ui

3
>H 325PRIM GLY TO RAD - PULL TO BYPASS 

02 PLSS vlv - ON 
02 SM SUPPLY vlv - OFF 
CAB PRESS REL (2) - BOOST ENTRY 

(safety latch off)

VCDR 1VO
O326ov

CO

325 O cn
O £2 gjtr
p >P WSelect Attitude Control Mode, para 1+.9.12crq fd o

> W
a>
0 H cn

o 2
S o cn 4^
X ^

3 Maneuver to separation attitudep
a>

VHF AM (2) - off (center)
SM RCS PRIM PRPLNT tb (It) - gray 
SM RCS SEC PRPLNT tb (It) - gray

LMP It 3
Gray indicates fuel and oxidizer isolation valves 
are open.

2CMP

2
SEC PRPLNT FUEL PRESS (U) - OPEN GOPEN position is momentary.

W
OSECS LOGIC (both) - on (up) 8 SECS LOGIC and SECS PYRO lever-lock switches provide 

enabling power for separation events.
CDR O

SECS PYRO ARM (2) - on (up) 
ABRT SYS PRPLNT - RCS CMD

P
Was set to RCS CMD 1+2 seconds after lift-off.0Q 2CMPa>

CM/SM SEP (both) - on (up) Guarded. On position is momentary.

1
15-rovn

SCS CM/SM SEPARATION

NORMAL/BACKUP



wp STA/T STEP PANEL REMARKSPROCEDURECO
o
d C/W CSM - CM 

RCS TRNFR - CM
2CMPP

FT Backup to automatic RCS transfer.o

Should be turned on when on main chutes to power CM 
PRPLNT DUMP and CM PRPLNT PURGE switches.

1CDR CM RCS LOGIC - OFFH
Ul
3 5 Select Attitude Control Mode, para 4.9.1 

Maneuver to Entry Attitude3
>H d, Y, PRVO Ocr\oo d6 Set up for CM/RCS sys 1 (omit for CM/RCS 

deorbit)
AUTO RCS SEL A/C ROLL (4) - OFF 
AUTO RCS SEL CM 1 (6) - MNA or MNB 
AUTO RCS SEL CM 2 (6) - OFF

d
O cnO 8 o S 
d ^p >3 MOQ lo

d IHp
O O

>5

(D

20
td
O
O

dp
OQ
(D

-P-
I

■fr-
fO
ON

SCS CM/SM SPEARATION



w
p STA/T STEP PANELPROCEDURE REMARKSCO
M-o
O Assumes CM/SM separation has occurred and CM is at 

entry attitude.
4.18.5 SCS ENTRY

CMC - on (desired), para 4.10.1.2 
ISS - on and orientation known (desired), 

para 4.10.1.2
SCS - on (required), para 4.10.2.2
CMC ATT - IMU
.05 G sw - OFF
RSI aligned, para 4.9.6.3

P
CD

H

S
P*3

>H
VO
ON OCD

1-
t-Maneuver SC to entry attitude 

EMS Deorbit and Entry Test (required), 
para 4.16.2

1 ° cnO o Str
p ro
3 M >(TQ

SsCD The following steps to be done as soon as possible 
after deorbit AV.

12 EMS FUNC - RNG SETCDRO in
O O 
'Ztn o 

X ~J> ro

p
CD

Range-to-go specified by ground and/or CMC.Set RANGE ind - range to go after .05 G

Vo = initial velocity. Scroll can be slewed only one 
inch in reverse. After scroll has been slewed one 
inch past 37K fps point, it is no longer possible to 
go back to RNG SET and change value in RANGE/AV 
display. This is because RNG SET also initializes 
range integrator to 37K fps. In Vo SET position, both 
initial velocity in range integrator and scroll 
velocity are simultaneously changed.

3 EMS FUNC - Vo SET
Align scroll Vo to display index 2

Otd
O
O

p
0Q

CD 4 EMS FUNC - ENTRY

Align RSI to desired angle (if necessary) This alignment may be performed prior to launch or 
prior to deorbit.

5
I
trro
-<3

SCS ENTRY

NORMAL/BACKUP



tdp STA/T STEP PANELPROCEDURE REMARKSCO
M*o
d CDR ATT SET - GDC 

EMS ROLL - on (up)
GDC ALIGN pb - push, hold 
ATT SET YAW tw - position RSI

1P
rt-
(D

RSI alignment at this point provides indication of 
backup bank angle (BBA).

h

GDC ALIGN pb - rel
EMS ROLL - OFF
ATT SET YAW tw - reset
GDC ALIGN pb - push (32 sec max)

$ >H dvo
OON

03 F
F

6 After CM SM separation and stabilization 
of the CM at the entry attitude 

EMS MODE - AUTO

O cn
O 22 3tr

To prevent EMS accelerometer from sensing acceler­
ations during separation and maneuvers, this switch 
was left in STBY until after CM SM separation and CM 
stabilization.

dp >2 M icrq £d o(D

d H cn 
O °2 scn ^ 
X

p
ATT DBD - MAX 
RATE - HIGH
FDAI SCALE - 50/15/50/10 
BMAG MODE (3) - RATE 2 
MAN ATT ROLL - ACCEL CMD 
MAN ATT PITCH & YAW - RATE CMD

n>

Cages attitude BMAGs, preventing SCS-driven FDAI roll 
attitude indicator jumping at .05 G when GA 1 attitude 
BMAGs are automatically caged to furnish rate informa­
tion for SCS-driven FDAI roll attitude indicator.

2
d
Oow7 Event Timer - monitor for .05 G time 

.05 G It - on 

.05 G sw - on (up)
EMS ROLL - on (up)
Scroll slews to left 
RANGE ind - decreases

d
p

.05 G and EMS ROLL switches should be placed on simul­
taneously to minimize EMS error.

0Q
CD

■tr-r\>
03

SCS ENTRY



wp PANEL REMARKSSTA/T STEP PROCEDUREcn
H •o
a BBA = Backup bank angle.Maneuver to BBA and maintain until range 

potential guidelines can be interpreted, 
then null range error using range 
potential guidelines and EMS RTOGO 
counter. While nulling range errors, 
avoid tangency to the G on-set lines . 
Reverse bank angle at RETRB to null 
lateral range error.

CDRPrr
0)

Disregard corridor lamps (as corridor verification 
cues) for entry for earth orbit (entry velocity <35K 
fps). RETRB is retrofire elapsed time to reverse 
bank.

Hv_n

£P
£

>Hvo
ON oCD r

O cn
O £9 Sfcr
p >3 W icrq

o
> V

CD

O I

- n o 2
3 o cn ^

>3

Prr
CD

G
td
O
O

tJ
p

0Q
CD

tr!
ro
vo
-p-
i
tr
LO
O

SCS ENTRY

NORMAL/BACKUP
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wp STA/T STEP PANEL REMARKSPROCEDUREcn
M •o
d k.19 EARTH LANDING PHASE (< 50K')P
CT
CD

CDR 5OK' ELS LOGIC - on (up) 
ELS AUTO - on (up) 
Report CM stable

Guarded.1

H

$ xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X x

CM unstable 
RCS CMD - OFF

dH oVO
OFF position is momentary.2CT\ rCMPco d

O cnGuarded.
Guarded.

CDR U5K 1APEX COVER JETT pb - push 
DROG DPLY pb - push

(2 sec after apex cover Jett)

i £O o&
d >p

p w «OQ fd oxxCD xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
d H cn

1—1 p)O 2 
2 o cn ^

> ^

p
SEC COOL LOOP EVAP - off (center) 
GLY EVAP H20 FLOW - off (center) 
Apex cover Jett (auto)

Required only if secondary loop is in operation.2rf CMPCD

The apex cover will be jettisoned at 2kK feet plus 
0.^4 sec.

2kK 1i

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 2XX dGuarded.APEX COVER JETT pb - pushCDR W
OxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX o
2

Drogue parachutes deployed at 2^K feet plus 2.0 sec. 
The CM may be very unstable until the drogue chutes 
disreef in approximately 9 seconds.

d Drogue parachutes deployed (auto)p
CTQ

CD

xxxxxxxxxxxxxxxxxxxxxxx
XX

I Guarded.DROG DPLY pb - pushoo
H XXxxxxxxxxxxxxxxxxxxxxxxx

EARTH LAUDING PHASE (<50K')

NORMAL/BACKUP



td REMARKSPANELPROCEDUREp STA/T STEPCO
M*o
a CMPP No increase indicates cabin pressure relief valve 

failure.
rr 2Monitor CAB PRESS ind - starts increase23.5K1CD

H
VJl xxxxxxxxxxxxxxxxxxxxxxxxxxxxxs XX
3 »If no increase by 17K 

CAB PRESS RELF (RH) - 
DUMP (safety latch off)

CDR
>RH valve has four positions.325H

VO oON
Co pXX pXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

O cno sSAuto deployment occurs between 10,950 and 9,100 feet. 
Parachutes disreef in approximately 15 seconds after 
pilot mortars fire.

Main parachutes and VHF recovery 
antenna deploy (auto)

»10K&P >3 W i0Q ? SCD

G iMAIN DPLY pb - push (within 1 sec) HMAIN DPLY pushbutton should be pushed within1 Guarded.
one second after pilot mortars fire to insure 
simultaneous deployment of main parachutes.

cnp
O O

>3

ct
CD

SEC COOL LOOP EVAP - RESET for 1+5 sec, 
then off (center)

GLY EVAP STM PRESS AUTO - MAN 
GLY EVAP STM PRESS INCR - INCR for 

45 sec min
Set up entry communications 

VHF ANT -RECY 
VHF AM (2) - SIMPLEX 
VHF BCN - ON
Transmit voice (VHF AM) reporting 

Position
Main chutes disreefed 
Splash error 
Crew status

CMP 2 Required only if secondary loop is in operation.
Z
G
tdINCR position is momentary. O
O
K

IMP 3p
0Q

CD

Continue voice transmission until touch down, 
contact is established on one frequency, turn the 
other VHF AM switch off.

If

LOro

EARTH LANDING PHASE (<50Kf)



to
p) STA/T STEP PANELPROCEDURE REMARKSWM*o
a CMP 2PROp> FL V50 NOT (change of program) 

V37E 00E
rt-
0)

Calls POO (CMC idling program) for power conservation.

DIRECT 02 vlv - OPEN (CCW) 
CM RCS LOGIC - on (up)

TV/l CDR
S 1 Must be on to power CM PRPLNT DUMP switch.

>H CAUTION toVO
OA o03

fCM PRPLNT DUMP should be 
initiated immediately after 
main chute disreefing.

O 03n S&
to >3 mTO l
to o J> O)o CM PRPLNT DUMP - on (up) 

(Dump burn is audible)
Guarded.

O iHP> 03
O °
g Scn ^ 
til> £

rf
(D

CMP RCS IND sel - CM 1
CM RCS PRESS He ind - decreasing

2

2axxxxx:xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
X X toRCS IND sel - CM 2

CM RCS He PRESS ind - decreasing
O
O

P> If not decreasing or RCS jets 
not firing

OQ
(D

RHC (2) - fire all RCS jets 
(except plus pitch) until 
propellants are depleted

CDR, CMP One RHC is positioned to command plus yaw and roll 
(excluding plus pitch) and the other RHC positioned 
to command minus yaw, pitch, and roll.

-tr-
I

LO
LO

X Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

EARTH LANDING PHASE (<50K*)

NORMAL/BACKUP
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H"
O

O When propellant dump burn completed 
CM PRPLNT PURG - on (up)

(purge is audible)

P Both the CM RCS LOGIC and CM PRPLNT DUMPCDR Guarded.
switches must be on (up) tc power the PURG switch.

1rt-a>

Hvn
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

XX3 The CM RCS He DUMP pushbutton should beCDR, CMP CM RCS He DUMP pb - push Guarded.
used to initiate purge following a normal dump 
operation if CM PRPLNT PURG switch fails to initiate

>H
VO
OV If RHC (2) used for propellant 

dump burn:

RHC (2) - Fire all jets 
(except plus pitch)

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

O00
purge.

O cnO One RHC is positioned to command plus yaw and roll 
(excluding plus pitch) and the other RHC is positioned 
to command minus yaw, pitch and roll.

WP >2 Mx XOQ 1? so H Inp HH 'X
O O
g?
>3

cb FLT/PL BAT BUS A, B & BAT C 
(3) - close 

cb FLT/PL MNA - open 
cb FLT/PL MNB - open 
cb ECS RAD HTRS OVLD (2) - open 
cb SPS PITCH (2) - open 
cb SPS YAW (2) - open 
CAB PRESS RELF (RH) - DUMP 

(safety latch off)

LMP 275rt
(D

5 28CDR 0
td
O325 Assures minimum cabin-to-ambient negative 

landing impact.
P for O3K*

p
OQ 8FLOOD FIXED - POST LDG Provides power from the flight and postlanding bus to 

one floodlight in the LH couch area and one flood­
light in the center couch area.

a>

p-!
P*
U)
P~

EARTH LANDING PHASE (< 50K1)
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H-
O
O 8 Position 1 provides power to two secondary floodlights 

and position 2 provides power to two primary flood­
lights when the FLOOD FIXED switch is in the POST LDG 
position after the d-c main buses are deactivated.

FLOOD DIM - 1 or 2CDRP
CT

0>

H
VJl

S CAB PRESS RELF (2) - CLOSE 
(safety latch off)

CM RCS PRPLNT (both) - OFF 
CM RCS PRPLNT tb (both) - bp

800’ 325 Valves must be closed prior to touchdown to prevent 
water from entering CM.$

>H CMPvoo\ O>600' 2CD fBarber pole indicates at least one valve closed in 
each system. G

O anO MN BUS TIE (2) - OFFLMP 5 Ogpr
P

W >CAUTIONOQ

5 s(D

O MN BUS TIE switches must be 
left in the OFF position to 
insure that batteries A, B, 
and C are used to power the 
postlanding bus only, and to 
prevent battery shorting 
caused by water entering the 
CM feed-through connectors.

H 't—i cn
O O 
m °

p
(D

4^-
X £0
zo
woo

Postlanding Check, para h.20 K
p

CTQ

-p-
I
-P"
00

-p-
00
ON

EARTH LANDING PHASE (<50Kf)

NORMAL/BACKUP
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CO
o

4.20 POSTLANDING
4.20.1 POSTLANDING STABILIZATION

d
p
rt-
0)

WARNINGH
\J1

If CM 02 supply is exhausted at 
impact, helmets must be removed 
within one minute or asphyxiation 
may result.

Remove helmets
DIRECT 02 vlv - close (CW)

3

H
>VO

ON
CD OALL ra

Conserve remaining oxygen and enable use of drinking 
water gun.

Switch should have been on at least 14 seconds to 
allow timer to time out and enable MAIN REL switch.

CDR 7 O wO spr O
^ > 
W I 
£0 o
>? H cn
5 2 

> £

P
ELS AUTO - on (up) (verify)CMP 10Q

CD

a cb MN REL PYR0 (2) - closed 
MN REL - on (up)

LMP 229p
CMP 2 Guarded. On position is momentary. Releases main 

parachutes.
Lever lock.
Lever lock.

CD

SECS PYR0 ARM (2) - SAFE 
SECS LOGIC (both) - OFF 
cb BAT RLY BUS (2) - open 
VHF AM (3) - RCV 
cb PL VENT FLT/PL - close 
cb FLOAT BAG (all) - close 
If floating upright

8CDR

2LMP 5 a9,10,6 Unless in contact with recovery forces. WCDR 8 O
O

u
p

0Q CAUTIONCD

Wait 10 minutes prior to initiat­
ing bag fill. This allows the 
ablator to cool sufficiently prior 
to inflation. Heat can destroy 
bags.

I
XT'
LO

POSTLANDING

NORMAL/BACKUP
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U)
H*
O

0 8FLOAT BAG (all) - FILL then OFF 
after 7 minutes

Lever lock. Wait 15 minutes prior to running 
compressors again.

P CDRr-t-
CD

Hv/i xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  x X
Floating inverted

FLOAT BAG (all) - FILL
VHF BCN - OFF
VHF AM (2) - off (center)

Two min after upright
FLOAT BAG (all) - OFF
VHF BCN - ON
VHF AM (2) - SIMPLEX

ss
p>

Lever lock.H >VO *03CT\ LMPCD o
V
O g?8 Lever lock.CDRO

& O3LMP
W ipo O

H cn
HH pvocJ
Z O cn 4^

P If contact is not made on one frequency, turn other 
VHF AM switch off.

3
CTQ
CD

0 If CM fails to upright in 7 
minutes and 

CM rolls CW
FLOAT BAG 2 - OFF 
(Continue uprighting for 8 

additional minutes), or 
CM rolls CCW

FLOAT BAG 1 - OFF 
(Continue uprighting for 8 

additional minutes), or

P
rf-
(D

8CDR

a
tdO
O

hd No roll
FLOAT BAG 3 - OFF 
(Continue uprighting for 8 

additional minutes)

p
OQ

CD

pr
i

XT'
U>
OD

POSTLANDING
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D WARNINGP
rt-
0)

If CM still does not upright, 
prepare to egress within 15 
minutes (because of environ­
mental conditions) after 
completing above uprighting 
procedure. Refer to Stable II 
Water Egress procedure, 
para 4.20.4.2

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

H
VJ1

s
3
H >VO

hdCJ\
Co orrX X O cno Sp-* 25p

4.20.2 "dPOST STABILIZATION AND VENTILATIONP >WOQ in> o
ALL Release footstraps 

Release restraint harness 
cb MNA BAT BUS A & BAT C (2) - open 
cb MNB BAT BUS B & BAT C (2) - open 
cb FLT/PL BAT C - open

> ^d iHP cnrr 52
o cn ^

ffi — >

CD LMP 275

Battery C held in reserve for use after depletion of 
battery A and B charge.

2cb PYRO A SEQ A - open 
cb PYRO B SEQ B - open 
DC IND sel - BAT BUS A,B 

DC VOLTS ind - >27.5 vdc

250 D
Ld

3 O
O

Up xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
If BAT BUS A (B) <27.5 vdc

cb FLT/PL BAT BUS A (B) - open 
Refer to Communications Low 

Power procedures, 
para 4.20.3.3

CTQ X Xn>

275
XT
l
-P"uo
VO

POSTLANDING

NORMAL/BACKUP
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H*o
0 If BAT BUS A & B (2) <27-5 vdc 

cb FLT/PL BAT BUS A & B (2) - 
open

cb FLT/PL BAT C - close
Refer to Communications Low 

Power procedures, 
para b.20.3.3 and monitor 
BAT C voltage

p
275rr LMPCD

H
VI
s
$

>
T)Hvo OON XXCD xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx tr*
o inPLV distribution duct (3) - unstow 

and install
PL VENT VLV UNLOCK - PULL 
PL VENT - HIGH

Stowed in volume Al.CMPo 2 S
p >2 W icrq PLV fan can operate in high flow for 12 hours (max). 

During periods of no PLV fan operation, cycle PLV 
5 min every half hour. If RCS fumes are noticed, 
prepare to egress immediately.

V o15CDRCD |> co
O iH mp O Prf
CD

3 Ocnxxxxxxxxxxxxxxxxxxxxxxx ►pXX X -If no PLV operation 
to open valves 

PLVC - OPEN
2
0376 Prepare to egress CM in 30 min if valves cannot be 

opened. W
Oto close valves 

PLVC - NORMAL
O
W

xx
P xxxxxxxxxxxxxxxxxxxxxxx

0Q
CD

PL BCN LT - BCN LT L0 15 After dark only, 
of recovery forces.

Place light in HI only at request

Deploy dye marker (if required) 
PL DYE MARKER - on (up)1 Guarded.-f

-t-o

POSTLANDING
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O

Deploy line grappling hook (if required) Grappling hook is deployed at request of recovery 
forces. It is stowed in volume A8 under RH couch and 
is for snagging sea anchors deployed by recovery 
forces. Adapter E and driver R tools are required 
to remove pressure equalization valve and secure 
cover plate on unified hatch (over valve opening).

CDR0p
re­ unified hatch press equal vlv - remove

H Grappling hook and line - deploy 
through valve opening

\_n
S
$

Cover plate - secure
Desalt drinking water (if required) 

Sea water pump - snake pump hose 
through steam line vent boss into 
the sea

H >vo hdON 15 lbs of potable water in the survival kit is 
available for drinking and food reconstitution 
purposes. 
used thereafter.

CO O
r

The desalting kit and sea water pump are O cnO S& o
> W T

& o
> ? H cn
62
§ 2
x ^

p
3 Sea water pump is stowed in volume A8 under RH couch00
ft

U.20.3 POSTLANDING COMMUNICATIONS0
p
rt-

U.20.3.1 Normal Postlanding Communicationscd

VHF BCN - ON (verify) 
VHF ANT - RECY (verify)

3LMP
Use backup procedure if there is no contact with 
recovery forces after splashdown. Z

QXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX mXX oIf no contact with recovery forces 
Remove survival transceiver from 

stowage and mount antenna 
Select VOICE on transceiver 
Monitor VHF beacon for 1000 Hz 

tone (2 sec on, 3 sec off)
If VHF beacon operating

Turn off survival transceiver 
Stow transceiver in LEB

OThe government-furnished survival transceiver is 
stowed in volume RU of LEB.

p
CTQ
ft

tr
l
fr
tr
H XX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

POSTLANDING

NORMAL/BACKUP
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o
0 4.20.3.2 Survival Transceiver Communicationsp
rt*0)

VHF BCN - OFF (if no contact after 
24 hours)

The VHF BCN switch should be turned OFF after 24 hours 
of beacon operation, if there is no contact with 
recovery forces.

3LMP
H

Survival transceiver - Connect to VHF 
BCN antenna cable

Remove survival transceiver from 
stowage

Unlatch and open VHF antenna access 
door

p

>H Transceiver is stowed in volume R4 of LEB.vo "dct\ oCO

fA 5/32" hex wrench for opening two hex screws on 
antenna cable access door is located in volume A1 
of LEB. O cnO O

*d >
M IO
> ? H cn
o 2 

a

p
3 Surgical scissors from crewman’s pocket can be used 

to break safety wire on coax connector.
Break P112 safety wire on VHF 

recovery beacon coax connector
oq
(D
0P

An adjustable wrench from volume A1 of LEB is used 
to loosen 5/8" hex on coax connector.

Disconnect P112 connector from beacon(D

Attach transceiver cable PI connector 
to transceiver (verify)

Connect transceiver cable J1 connector 
to P112 connector 

Select BCN on transceiver

aa
Ooss4.20.3.3 Communications Low Power Procedures

pOQ VHF BCN - OFF
FLOOD FIXED - OFF
VHF AM (2) - off (center)
VHF AM RCV ONLY - A
PL vent sys - minimize use

a>
8 Turns off postlanding floodlights.CDR
3LMP

X=r
I CDRXT
XT
ro

POSTLANDING
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+-*•o
0 Survival transceiver - connect to VHF

(Refer to Survival
P CDR
a> BCN antenna cable. 

Transceiver Communications, 
para 4.20.3.2.)H

\J1

X
$ 4.20.U EGRESS PROCEDURES
H >VO 4.20.4.1 Stable I Water Egress ProcedureON
03 Orcb BAT A,B,C ENTRY/PL PWR (3) - open

PWR (3) - OFF
SUIT PWR (3) - OFF
Disconnect umbilicals
Neck dams on
Center couch - 264° position 
Armrests removed
Connect raft yellow lanyard No. 1 to 

water and hardware rucksack 
Connect raft white lanyards to suits 
Connect raft to CM, if desired, with 

green lanyard 
Open unified hatch

Lock pin rel knob - UNLOCK 
Gear box sel - UNLATCH 
Actr handle sel - U (unlatch)
Actr handle rel - push or squeeze

250LMP
9,10,6 O cnALLOtr

p
>3 M0Q i

V OCD

CMP0 IHP coCDR,LMPCT o 2CD ALL
3 oCn 45**
X ~CDR
>
2□CMP Woo

p Pushbutton or squeeze bar releases actuator handle 
for operation.

0Q
CD

Actr handle - operate (until hatch can 
be opened)

Push hatch open-p-
i

■p-
p-to

POSTLANDING

NORMAL/BACKUP
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o
0 xxxxxxxxxxxxxxxxxxxxxxxxxxxxx X x

If hatch does not open
GN2 charge knob 2 - CW
GN2 vlv handle - unlock

and push (outboard)
xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

(D CMP

H
V/l

ar
3 XX

>H
VO
CTV Egress with liferaft and inflate water 

wings
Put hardware kit out
Egress and inflate water wings
Egress and inflate water wings

O03

r
tr1ALL O cnO LMPtr Q S5CDRP

p wOQ l
$0 O
> W 
H CO

a> 4.20.4.2 Stable II Water Egress Procedureap
cb CREW AUDIO (3) - open
PWR (3) - OFF
SUIT PWR (3) - OFF
Disconnect umbilicals
Couch seat pans (3) - 170° position
Neck dams on
Arm rests removed and stowed 
Survival kits removed from stowage 
Connect liferaft mainline to CDR or CM 
Connect first white lanyard from 

liferaft to suit
Connect second white lanyard from 

liferaft to suit
Connect third white lanyard from 

liferaft to suit
Connect rucksacks together to yellow 

lanyard on raft bag

225rt- LMPCD
9,10,6ALL

Za
CMP OLMP O
CDR
CMPP

OQ
CD LMP

CDRXT
I
XT
XT LMPXT

POSTLANDING
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M •o

CMP PRESS EQUAL VLV - OPEN tunl Valve located on combined hatch. Pull detent 
knob on end of handle, then pivot up 90° to form 
crank. Rotate crank approx 3 turns CCW to fully open 
valve. This will flood the tunnel prior to opening 
the hatch.

$7rt-
CD

vn
3 WARNING
%
H To prevent injury to crew member 

do not unlock hatch until flooding 
stops and pressure equalizes in CM.

>VO
ON
CD O

rrO cnActr handle rel - PULL & ROTATE To free actuator handle for operation, release is 
rotated to mechanical stop.

OSr O roP3 WCTQ
Actuator handle should move about 80°.Actr handle - pull to stop oa> > ?O HP Actr handle sel - U (unlatch) (CCW 90°) Cnft- o° 

z Scn ^
(D

Actuator handle should move about 60° to release 
hatch.

Actr handle - push to stop

Actr handle sel - STOW (CW 90°)
Z
OActr handle - push to stowed position m
O
OCMP,LMP Combined hatch weighs about 85 lbs and is stowed in 

the LHEB.
Remove and stow combined hatch

p CMP Exit feet first with raft; when clear of 
CM inflate water wings and raft 

Put rucksacks down tunnel after CMP 
Exit feet first; when clear of CM inflate 

water wings
Exit feet first; when clear of CM inflate 

water wings

0Q
fD

LMP
XT
I

XT'
XT

CDR
XT
I
-t-
-P"
ON

POSTLANDING

NORMAL/BACKUP
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D 4.21 MISSION TEST REQUIREMENTSP
rt-a>

U.21.1 (TBD)

VI

3
3 >
H T)VO OON
03 r

o ca
5o o& IN)P

B W I0X3 pd o0)

d H O)5° z S
C/l 4N

p
(D

i

^ DO

za
td
Oo

p
OQ

CD

■p-
I
-p-
•p-

■p-

p-
■P*
00

MISSION TEST REQUIREMENTS
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O

v/i

SECTION 5
CONTINGENCY PROCEDURES

P

>H
VO
ON OCD

rINTRODUCTION r
o O)o Contingency procedures consist of operational and trajectory analysis for situations 

other than normal that may occur during all mission phases. This will provide the crew 
with decision-making guidance as to aborting the mission, selecting and implementing an 
alternate mission, or continuing the mission under degraded conditions. The procedures 
include the corrective action that must be taken and the limitations that may be imposed. 
Contingency Procedures consist of the following:

O S
♦d £p

D
OQ Ssn>
a

o o
cn ^ 
X ^

p
a

These procedures may be considered as a specialized formAbort procedures. 
of backup procedures which involve early mission termination.

2These procedures encompass the recognition, diagnosis, OMaifunction proc edures. 
and corrective action for system malfunctions. W

O
O

These procedures are another form of backup proceduresEmergency procedures. 
where safety of the flight crew requires instant action (other than an abort).t)

p
OQ
fl>

vn
I
H

INTRODUCTION

ABORT
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O

0 5.1 ABORT PROCEDURESP
rt-
a>

During the ascent phase, an abort can be accomplished in an LES or SPS mode. An abort in the LES 
mode is accomplished by utilizing the launch escape system, which has solid propellant motors mounted 
on a tower above the command module. During a normal mission, the launch escape tower is jettisoned 
approximately 35 seconds after second-stage booster ignition. After the launch escape tower is 
jettisoned, an abort can be accomplished in the SPS mode by utilizing the service propulsion engine 
in the service module.

Hv/i
3:p

>H
VO
ON OCO r5.1.1 LES ABORT MODES r

O cn
O An abort may be initiated automatically by the emergency detection system (EDS) when two L/V 

engines fail, L/V excessive rates detected, breakup between IU and CM, or manually when the 
commander’s translation control is rotated to the full CCW position. Upon receipt of an abort 
signal, regardless of its source, the booster is cut off (if after T + 1*0 seconds), the CM is 
separated from the SM, and simultaneous ignition of the launch escape and pitch control motors takes 
place. Firing of the pitch control motor is inhibited 1*2 seconds after lift-off. Cutoff of the 
booster engines is inhibited for the first 1*0 seconds after lift-off by circuitry in IU because of 
range safety restrictions. The LES motors provide thrust to propel the command module away from 
the launch pad or trajectory of the launch vehicle.

s2 5tr
p ►d >p HCTQ ig sa>
d H cn

o 22 o 
cn ►£>•

> —

p
CD

ZuCertain events that occur during an abort are controlled automatically by controllers in the 
sequential events control system (SECS). The earth landing sequence controller (ELSC) contains high- 
altitude and low-altitude baroswitches. The opening of these baroswitches inhibit ELS operations and 
the closing initiates the operations. The high-altitude baroswitch controls automatic LES tower 
jettison, apex cover jettison, and drogue parachute mortar fire. The high-altitude baroswitch is 
designed to open at 38,500 feet and close at 2**,000 feet. Because of venting lag, the high-altitude 
baroswitch will not open until 1*0,500 feet during ascent. On an abort initiated under 30,000 feet 
(low part of abort mode I-B), the 2l*K feet baroswitch will remain closed and allow automatic LES 
tower jettison, apex cover jettison, and drogue parachute and main parachute deployment on a

td
O
O

p
CTQ
O

vn
ro

LES ABORT MODES
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M •o
a timed sequence controlled by time-delay relays. On an abort initiated between 30,000 feet and 

3 minutes lb seconds, automatic LES tower jettison, apex cover jettison, and drogue parachute deploy­
ment are delayed until the command module descends to the closing altitude of the high-altitude 
baroswitch (2U,900 to 21,500 feet). The low-altitude (10K') baroswitch is closed at 10,000 feet, 
open at 18,000 feet. Opening of the low-altitude baroswitch will delay automatic deployment of the 
pilot-main parachutes until the command module descends to the closing altitude (10,950 to 9100 feet)

p
CT
(t>

M

3P >
The LES abort is divided into three different modes as follows:H oo

ON r• Mode 1-A (launch pad to k2 seconds)co
\T
O cn

O s• Mode 1-B (U2 seconds to 1 minute 50 seconds) 2 a&
Vp >p w• Mode 1-C (l minute 50 seconds to LES tower jettison)0Q

O 
> CO

(D
d H CO

o 92 o cn ^

During a Mode 1-A abort, the RCS oxidizer will be automatically dumped overboard through a 
hole in the aft heat shield. The RCS fuel will be automatically dumped through another hole in 
the aft heat shield 5 seconds after oxidizer dump started. The oxidizer dump time is approximately 
11 seconds. Helium dump is automatically initiated 13 seconds after fuel dump initiation. During 
a Mode 1-B or Mode 1-C abort, the CM RCS propellants are burned through 10 RCS engines after the 
main parachutes disreef, and then the system is purged. The two engines out and LV rates auto 
abort capability is switched off prior to S-1C/S-II staging, and the crew must be ready to manually 
initiate an abort if these conditions arise. During a Mode 1-C abort (over 100K'), it is possible 
to jettison the LET and accomplish a normal entry provided certain conditions prevail. There must 
be sufficient TFF (100 sec) to perform the entry maneuver, a reliable attitude reference, and launch 
escape vehicle (LEV) rates must be within tolerance. If any of these conditions are not met, the 
LET must be retained to insure capture of the LEV with the heat shield oriented forward. The 
altitude and velocity of the LEV is such that a possibility exists that it could enter the atmosphere 
canard and escape tower forward. The LEV would remain in this condition until descending below 
100,000 feet and Mach 3.8. At this time a fast turnaround would occur which would be detrimental

p
Q

£ r\>
2awoo
*

p
OQa>

v_nI
LO

LES ABORT MODES
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H*o
d The crew will prevent canard forward capture by manual intervention shortly after 

A positive pitch rate of over 5° per second will be commanded and maintained until
to crew safety, 
abort initiation.
the canard starts trailing the CM upon descending to an altitude under 100,000 feet. Escape tower 
jettison and ELS activation will automatically occur at approximately 24,000 ft provided that the 
ELS AUTO sw is in the on (up) position.

p
rf-
<D

Hvn

P Crew couch attenuators automatically reduceThe ELS decelerates the CM to a safe touchdown speed, 
the touchdown impact and start operating at approximately 20 G. >

H
VO oON VCO

t4
O M

O O S
M CNJp >W0Q ig sCD

u ao Q 2 5
p
CD

> £
2
d
td
O
O

p
OQ
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a Mode 1A LES Abort (00:00 - 00:42)5.1.1.1Pcr
CD If manual backup is required for any auto event after 

abort initiation it must be performed after LE motor 
burnout (abort T + 00:05) due to the high g environ­
ment during LE motor burn.

XCDR 1 Abort initiation 
auto or manual 

THC - CCW
X

H Xvn
X3 XXXXXXXXXXXXXXXXXXXXXXXXXX >

►dXH oX CM/SM SEP (both) - on > 
X (up)

\o Guarded.
If the abort is initiated with the CM/SM SEP switches, 
subsequent events may require manual initiation and 
must be performed after LE motor burnout.

On position is momentary.ON rCO r
° cnXo o SXXXXXXXXXXXXXXXXXXXXXXXXXXP-
w >Xp

p BEC0 (auto after 
T + 00:UO)

X Request ground 
X command BEC0

0Q i

o
□

w cno o
* 2 
X ~ 
> £2

xp
Event Timer reset and 

counting up (auto)
X>o
X
X

CM/SM deadface (auto) X
X 2USM C/W It (10) - on X WX OMASTER ALARM pb/lt - X O
Xon

>d Xp x>CM RCS pressurize 
(auto)

OQ
0) X

X
X >RCS control transfer 

(auto) XVJ1
I

V/l

LES ABORT MODES

ABORT
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H-
O

d X > MN BUS TIE switches are set to AUTO by T-30:00 and 
then to ON at T-l:15. D-C main buses must be 
energized to provide power for RCS transfer, 
propellant dump, and purge.

CDR Entry batteries to 
main buses (auto if 
abort initiated 
prior to T-01:15)

p
PT X(D

X
X

H X
x>CM RCS oxidizer dump 

(auto)
sc
p x >

XH oVO X>CM RCS isolation 
valves close (auto)

o\ r00 X f
O cnX

O o s
kh ro

CM/SM separation 
(auto)

00:00.1 Xtr
hdp X >3 wXCTQ I? s(D X>LE and PC motors fire 

(auto)d
O Q
Z o cn ^

Xp
Xa>

00:01.8 CM/SM separation pyro 
deadfac e (auto)

X
X i

X
00:05 XCM RCS fuel dump 

(auto)
ZOX tdX o

XXXXXXXXXXXXXXXXXXXXXXXXXX o
X
X If abort initiated with 
X 'CM/SM SEP sw (both)
X or backup required 
X for any auto event

p
0Qa>

X
X EVNT TMR RSET - RESET RESET position is momentary.v_n

i
ON

LES ABORT MODES



w PANELSTA/T STEP PROCEDURE REMARKScn*-*•
O

D START position is momentary.X EVNT TMR STRT - STARTCDR
CT XCD

X CM RCS PRESS - on (up) Guarded. On position is momentary.CMP
X

H CM position is momentary.X RCS TRANF - CMvn
X2P> X MN BUS TIE (2) - on (up)LMP >
XH

VO oX Verify ABRT SYS 
X PRPLNT - DUMP AUTO

CMPON rCo
t-X O cnO X CM RCS PRPLNT (2) - OFF OFF position is momentary. o siZ* ro& X
w >p The pitch control motor will not fire ifGuarded.

the LES MOT FIRE pushbutton is used as a backup 
1.8 sec after abort initiation.

X LES MOT FIRE pb - pushCDROQ l? sCD X
0

O 2 § 2
xxxxxxxxxxxxxxxxxxxxxxxxxxp>

XCD
X

Canard deploy (auto) The CANARD DEPLOY pushbutton should not be used as a 
backup on Mode 1A. Since adverse attitudes and 
critical timing is involved, canard deployment at the 
wrong time could be detrimental to crew safety. The 
launch escape vehicle will operate satisfactorily 
without canard deployment.

X No backup required 
X on Mode 1A

00:11 i

> -X 2dX
tdX OX Ox

Extinguishes all SM C/W lights and enables CM RCS 
C/W lights.

C/W CSM - CM XCMP 2PJ X0Q
CD MASTER ALARM pb/lt - 

push
X3
X
X
XCDR

ELS logic arm (auto)i 00:1k X-3

LES ABORT MODES
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w
STA/T STEPp PANELPROCEDURE REMARKSW

H-o
0 CDR 1* ELS LOGIC - on (up) 

LES TWR jett (auto)

Guarded. On position is momentary.XP
Xa>
X
XH X CSM/LM FINAL SEP 
X (both) - on 
X (up)
X ABRT SYS TWR JETT 
X (both) - on (up)

Guarded. On position is momentary.Docking ring sepCMPvn a.
3P

>On position is momentary.Guarded.
If the TWR JETT switches are used to jettison the LET, 
subsequent events will require manual initiation.

TWR attach nuts 
detonate

H b.VO OON
00

X rox cnO 5OFF position is momentary.X RCS CMD - OFFSCS RCS disablec. 2 5tr xp >wTWR jett motor fire Xd. iOQ f So X
0 HXCDR mp

o 2 

>

00:l4.U Apex cover jett (auto) X APEX COVER JETT 
X pb - push

Guarded.CD

X
00 :l6 X DROG DPLY pb - 

X push (2 sec 
X after apex cover 
X jett)

Guarded.Drogue parachutes 
deploy (auto) a0

W
OX o

XWARNING
XP X Altitude = 0.h NMBelow alidade 

marker on altimeter, X 
MAIN DPLY pb - push X

OQ
0)

V/l
I

CO

LES ABORT MODES



mp PANELSTA/T STEP PROCEDURE REMARKSCfi
M •o
0 CDR XP

00:18 X CM RCS He DUMP 
X pb - push 
X CM PRPLNT DUMP - 
X DUMP
X CM PRPLNT PURG - 
X PURGE

cr CM RCS helium purge 
(auto)

Guarded.(D

Guarded.
provide alternate means of initiating He dump.

The CM RCS PRPLNT DUMP and PURGE switches
Hvn
X
% >X
H o< 10K' Main parachutes and 

VHF recovery antenna 
deploy (auto)

X Main parachutes disreef in approximately 15 sec.vo ro\ XCO p
X O cnO x 2 5fcr 5 MAIN DPLY pb - push 

(within 1 sec)
X Guarded.

within 1 sec after pilot chute mortars fire to 
insure simultaneous deployment of main parachutes.

MAIN DEPLOY pushbutton should be pushedP
>0 wXffQ i

,0 o J> wo X
O iX H cnp

O n 
Z o cn 4^

6LMP Set up entry 
communications 

VHF AM (2) - SIMPLEX 
VHF ANT - RECY 
VHF BCN - ON 
Transmit voice (VHF AM) 

reporting 
Position 
Main chutes 

deployed 
Crew status

X(D
X
X I
X
X uCDR Continue voice transmission until touchdown. If 

contact is established on one frequency, turn the 
other VHF AM switch off.

X
tdX OX O

X
xp

OQ XCD X
7 DIRECT 02 vlv - 

OPEN (CCW)
X
X

VJl
I

VO

LES ABORT MODES
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STA/T STEPP> PANELPROCEDURE REMARKScn

H*o
□ Connects battery bus A, B, and bat C to the FLT and 

PL bus.
LMP 8 cb FLT & POST LDG BAT 

BUS A, B and BAT C 
(3) - close

Xp Xrf
cd X

X
cb FLT/PL MNA - open X9H

X
cb FLT/PL MNB - open X105 >X

H oXCDRvO
ON t-Assures minimum cabin-to-ambient negative AP for 

landing impact.
X3K» 11 CAB PRESS RELF 

(RH) - DUMP
(safety latch off)

Co rx O cnO X o spr X
>3 Provides power from the FLT & PL bus to one floodlight 

in the LH couch area and one floodlight in the center 
couch area.

MX12 FLOOD - POST LDG0Q 1E sCD X
0 X I
P o ^XCD Position 1 provides power to two secondary flood­

lights, and position 2 provides power to two primary 
floodlights when the other FLOOD sw is in the POST 
LDG position and the d-c main buses are deactivated.

FLOOD DIM - 1 or 2 X13 3 bcn 4^ 

> —

X
X
X zX □

wCMP ih Provides means of monitoring He pressure.Verify RCS IND sel - 
CM 1

X
OX OX

CDR Xp CAB’PRESS RELF (2) - 
CLOSE (safety latch 
off)

800' 15 Valves must be closed prior to touchdown to prevent 
water from entering CM.

X(JQ
CD X

X

vn
lH
O

LES ABORT MODES



wp STA/T STEP PANELPROCEDURE REMARKSco
(-*■

o
a CMP 16 CM RCS PRPLNT (2) - OFF XP XCT
CD

CM RCS PRPLNT tb (2) - X Verifies at least one valve closed in each system.
Xbp

H Xv-n
LMP 17 MN BUS TIE (2) - OFF Removes power from the dc main buses.X2

4 x
>XCAUTIONH

VO oXON r03 Switches must be left 
in OFF position to 
insure that batteries 
A, B and C are used 
to power the post­
landing systems only, 
and to prevent battery 
shorting caused by 
water entering the CM 
feed-through connectors.

X tr1
X o cnO X o £Xp

M >XOQ l
V ocd X LOd X cnp hH ZJ

o 2^ o cn 4^

rf XCD
X
X I

p-* [\JX
>-18 XPostlanding check, 

para U.20
2
dX
Woo

p
OQ

CD

v,n
I
H
H

LES ABORT MODES
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STA/T STEP PANEL REMARKSP PROCEDURECO

M-o
d Mode IB LES Abort (00;U2 - 01:50)5.1.1.2P
a> If manual backup is required for any auto event after 

abort initiation, it must be performed after LE motor 
burnout (abort T + 00:05) due to the high g environ­
ment during LE motor burn.

1 Abort initiation 
auto or manual 

THC - CCW

CDR X
X
XH Xv/1

X xxxxxxxxxxxxxxxxxxxxxxxxxx >3 X oX CM/SM SEP (both) - on > 
X (up)

Guarded. On position is momentary. If the abort is 
initiated with the CM/SM SEP switches, subsequent 
events may require manual initiation and must be 
performed after LE motor burnout.

H tT*VO
ON
CO

O cnX
O o sm do

XXXXXXXXXXXXXXXXXXXXXXXXXXtr "dxp
3 BEC0 (auto) X Request ground 

X command BEC0
CTQ

& OCD
[> LO

D li cnXp
O O 
Z oC/3 ^

X >rt* Event Timer reset and 
counting up (auto)

cd
X
X i

® DOCM/SM deadface (auto) X >-X 2
SM C/W It (10) - on □X wX oMASTER ALARM pb/lt -IMP X Oxon

Xp x>CDR CM RCS pressurize 
(auto)

09
CD X

X
RCS control transfer 

(auto)
X >
XV/1

i

no

LES ABORT MODES
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p STA/T STEP PANELPROCEDURE REMARKSw
H-o
d CM/SM separation 

(auto)
00:00.1 XP

Xfl>
X

LE motor fire (auto) X>
Xvn

SCS/RCS enable (auto) X>00:012
p X >CM/SM separation pyro 

deadface (auto)
XH ovO XON r03 X

oxxxxxxxxxxxxxxxxxxxxxxxxxx cno oS 
►d d

X
p X If abort initiated with 

CM/SM SEP sv (both) 
or backup required 
for any auto event

EVNT TMR RSET - RESET

00:05 >2 MX<JQ i£sa> Xd iHXp B
%$

Ix —

RESET position is momentary.CDR XO
X

START position is momentary.EVNT TMR STRT - STARTX
X

(up) Guarded. On position is momentary.CM RCS PRESSCMP X 2on
dX
WCM position is momentary.RCS TRANFR - CMX OX o
*LES MOT FIRE pb - push Guarded.CDR X

Xp
0Q ON position is momentary.RCS CMD - ONCMP Xo>

X
XXXXXXXXXXXXXXXXXXXXXXXXXX

CDR X
Canard deploy (auto)00:11 X CNRD DPLY pb - push Guarded.

H
U>

LES ABORT MODES
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STA/T STEP PANEL REMARKSPROCEDURECO

H •o
d Extinguishes all SM C/W lights and enables CM RCS 

lights.
CMP 2 C/W CSM - CM XP

rt- XCD
LMP 3 MASTER ALARM pb/lt - 

push
X
XH

vi X2 XCMPJS X ELS LOGIC - on (up) Guarded. On position is momentary.ELS logic arm (auto)

LES TWR Jett (auto) 
a. Docking ring sep

00:1k >H dXVO
OON 2HK' X03 rGuarded. On position is momentary.X CSM/LM FINAL SEP 

X (both) - on (up)
tr*
O cno s [\>

O Xtr Guarded. On position is momentary. dX ABRT SYS TWR JETT 
X (both) - on (up)

P TWR attach nuts 
detonate

b. >3 W iCTQ
V O

LO

S CO
o Q 2 S
CO 4X

CD X
d OFF position is momentary.X RCS CMD - OFFSCS RCS disablec.P

XCD
XTWR Jett motor 

fire
d.

X i

X
Apex cover jett (auto) Guarded.X APEX COVER JETT 

X pb - push
CDR Z

d
WX oX DROG DPLY pb - push 

X (2 sec after 
X apex cover Jett)

Guarded.Drogue parachutes 
deploy (auto)

O

d
p

CTQ XCD 23.5K' k Monitor CAB PRESS ind - 
starts increase

No increase indicates cabin pressure relief valve 
failure.

X If not increasing 
by 1TK':
CAB PRESS RELF 
(RH) - DUMP 
(safety latch 
off)

X
X
X

i XHJsr X

LES ABORT MODES



w
p PANELSTA/T STEP REMARKSPROCEDUREcn
M-
O XCDR
□ Auto deployment occurs between 10,950 feet and 9>100 

feet.
Main parachutes and VHF 

recovery antenna 
deploy (auto)

X10K!P Parachutes disreef in approximately 15 sec.XCT
(D X

X
H Guarded.

within one second after pilot chute mortars fire to 
insure simultaneous deployment of main parachutes.

MAIN DEPLOY pushbutton should be pushedXMAIN DPLY pb - push 
(within 1 sec)

5V/l

X
p X >X ►G
VO RESET position is momentary. O6 EVNT TMR RSET - RESET X0"\ fCD X trSTART position is momentary.EVNT TMR STRT - START X O cn00:00 T
O o s

kh t\>
Xtr 8 DIRECT 02 vlv - OPEN 

(CCW)
XP

>WX ICTQ £ s0) X
U Must be on to power CM PRPLNT DUMP switch.CM RCS LOGIC - on (up) [j cn°2 £ o cn ^

X9p Xa>
00:18 X

CM PRPLNT DUMP - on (up) 
(dump burn is audible)

Guarded.X10 i

X
> -X 2

X RCS IND sel - CM 2 GRCS IND sel - CM 1CMP 11 tdX OX CM RCS He ind - 
decreasing, 
not decreasing 
or RCS jets not 
firing

RHC (2) - Fire 
all RCS jets 
(except plus 
pitch) until 
propellants 
are depleted

CM RCS He ind - 
decreasing

O
IfX

Xp X0Q
0) X

One RHC is positioned to command plus yaw and roll 
(excluding plus pitch) and the other RHC is positioned 
to command minus yaw, pitch and roll.

XCDR,CMP
X
X\-n

l XH\_n X
X

LES ABORT MODES

ABORT



wp STA/T STEP PANELPROCEDURE REMARKS00
M-
O

This procedure is performed to maintain the integrity 
of the primary and secondary loop for postlanding 
evaluation.

Close stm press vlv 
GLY EVAP STM PRESS 

AUTO - MAN

XCMP 12GP X
CD X

X
INCR position is momentary.GLY EVAP STM PRESS 

INCR - INCR for 
U5 sec

XHv/i Xas xp
>x

H X13 Set up entry 
communication

VHF AM (2) - SIMPLEX X 
VHF ANT - RECY 
VHF BCN - ON

VO OON
X rCD

fLMP
O GOXo oXT X roP

>x mOQ !Ik X f sGround track 
determination

d>
XG 1H cnp X o Qcd XKey V3TE 21E 

DSKY P21
CMP a.

X
1X s T3FL V0*+ N06 

Option code 
00002

CMC assumed option X 
0000X

(00001 - CSM; X 
00002 - LM) X

>-Xt>.
2X OX W
O
OX w

p
0Q XCD

Accept PRO 
Reject Key V22E X 

Load

X

X
desired X 
option X

1
H
ON

LES ABORT MODES



w PANELP STA/T STEP REMARKSPROCEDURE
01

O
FL VO6 N3^

GET Lat Long 
OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC

XCMP c.d XPrr XCD
X
Xvn
Xasp xAccept PRO 

Reject Key V25E 
Load

>XH *tivO Xov oCO desired 
GET Lat 
Long

X rt-x o cnXo oS
uS CMXtr

P d. FL V06 NU3
Lat (+North) 

XXX.XX DEG 
Long (+East) 

XXX.XX DEG 
Alt XXXX.X NM

>XtJ W icrq X gsCD
Xd iHy cn

O Q
2 o cn ^

Xp
cf
CD X

Altitude is above launch pad radius.X
X

>-CDR 15 Transmit voice reporting X 
Position 
Main chutes disreefed X 
Crew status

2X uw
X ooX

CMP 16 Terminate P21 X
XPROp

OQ XFL V3T 
Key 00E

CD
Calls CMC idling program for power conservation.X

X
Both CM RCS LOGIC and CM PRPLNT DUMP switches must be 
on to power the CM PRPLNT PURG switch.

X17 When propellant dump 
burn is completed

\n
Xij-*

LES ABORT MODES
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p STA/T STEP PANEL REMARKSPROCEDUREo>
O
G XCM PRPLNT PURG - on 

(up) (purge is 
audible)

p Guarded.
initiate purge following a normal dump operation if 
CM PRPLNT PURG switch fails to initiate purge.

The CM RCSHe DUMP PB should be used tort X CM RCS He DUMP pb - 
X push

CDRCD

X
Xv/i

X If RHC (2) used 
for propellant 
dump burn

RHC (2) - fire 
all jets 
(except plus 
pitch)

One RHC is positioned to command plus yaw and roll 
(excluding plus pitch) and the other RHC is positioned 
to command minus yaw, pitch and roll.

as CDR,CMPp
X >

H XVO OXON r00
X G

O cnX
O O ^

CN)
Xtr s>p LMP 18 cb FLT & PL BAT BUS A,

B & BAT C (3) - close
X3 X iOQ ? sa> X

O

° 2 
cri 4^

19 cb FLT/PL MNA - open Xp
rt- Xa>

^ o20 cb FLT/PL MNB - open X
X i

XCDR
3K» 21 CAB PRESS RELF (RH) -

DUMP (safety latch 
off)

Insures minimum cabin-to-ambient negative AP for CM 
impact.

X 2
GX tdX OX o

Provides power from the flight and postlanding bus to 
one floodlight in the LH couch area and one floodlight 
in the center couch area.

X22 FLOOD FIXED - POST LDG
Xp

OQ X(D X
Position 1 provides power to two secondary floodlights 
and position 2 provides power to two primary flood­
lights when the FLOOD FIXED switch is in the POST LDG 
position after the d-c main buses are deactivated.

X23 FLOOD DIM - 1 or 2
Xv-n XI

H XCO

LES ABORT MODES
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p STA/T STEP PANELPROCEDURE REMARKSO)
M*o CDR Xd CAB PRESS RELF (2) - 

CLOSE (safety latch 
off)

8001 24 Valves must be closed prior to touchdown to prevent 
water from entering CM.

Xp
cf- Xa>

X
XH

CM RCS PRPLNT (both) - XCMP 25s: XOFFP
Verifies at least one valve closed in each system.XCM RCS PRPLNT tb 

(both) - bp
>H XVO
OXoo rLMP 26 MN BUS TIE (2) - OFF Removes power from the d-c main buses.X

X O CnO sXCAUTION 2 Sp X >3 wXMN BUS TIE switches 
must be left in OFF 
position to insure 
that batteries A, B 
& C are used to power 
the postlanding systems 
only, and to prevent 
battery shorting caused 
by water entering the 
CM feed-through 
connectors.

OQ i

? 5(D X
d HX cnP

52% ° cn 4^

> —

ex XO
X
X
X
X %

dX wX o
X o
X
XPostlanding check, 

para 4.20
27P

OQ X
(D

V/I
I
H
VO

LES ABORT MODES
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p STA/T STEP PANEL REMARKSPROCEDUREcn
H*o
G 5.1.1.3 Mode 1C LES Abort (01:50 - 03:1^)prr
0> If manual backup is required for any auto event after 

abort initiation it must be performed after LE motor 
burnout (abort T + 00:05) due to the high g environ­
ment during LE motor burn.

XCDR 1 Abort initiation 
THC - CCW XH

\jy Xs: Xp xxxxxxxxxxxxxxxxxxxxxxxxxx >H XVO oIf the abort isON On position is momentary.Guarded.
initiated with the CM/SM SEP switches, subsequent

X CM/SM SEP (both) - on > 
X (up)

CP rrevents may require manual initiation and must be 
performed after LE motor burnout. ° cnXo o Sxxxxxxxxxxxxxxxxxxxxxxxxxx& Xp >3 wBEC0 (auto) X Request ground 

X command BEC0
OQ I£ sct>
O a wO Q

5s

Xp
x>Event Timer reset and 

counting up (auto) X
X

CM/SM deadface (auto) X
X 25

SM C/W It (10) - on OX wX oMASTER ALARM pb/lt - Xmp Oaxon
Xp
X>CM RCS pressurize 

(auto)
CDR0Q

<t> X
X
X>RCS control transfer 

(auto)\n Xlroo

LES ABORT MODES
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PANEL&> REMARKSSTA/T STEP PROCEDUREco

M •o 'V
d CM/SM separation 

(auto)
X00:00.1
Xa>
X

LE motor fire (auto) X >H
VJl XS SCS/RCS enable (auto) X00:01p>

X >H 00:01.8 CM/SM separation pyro 
deadface (auto)

X "dVO
ON OXCo

VX t-
oxxxxxxxxxxxxxxxxxxxxxxxxxx00:05 cno O sDO

X
X If abort initiated with 

CM/SM SEP sw (both) 
or backup required 
for any auto event

>P X i(TQ £s0) X
D 6HX

o G
Z o cn 4^

> —

rf XCD
RESET position is momentary.CDR EVNT TMR RSET - RSETX

X
START position is momentary.EVNT TMR STRT - STARTX

X 2
(up) OGuarded. On position is momentary.CMP CM RCS PRESSX on

WX OCM position is momentary.X RCS TRANF - CM O
X

Guarded.CDR X LES MOT FIRE pb - push
OQ XCD CMP X RCS CMD - ON ON position is momentary.

X
XXXXXXXXXXXXXXXXXXXXXXXXXX\_n

CDRi Xro
Canard deploy (auto)00:11 X CNRD DPLY pb - push Guarded.

LES ABORT MODES
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p STA/T STEP PANELPROCEDURE REMARKSCO
H-o
O C/W CSM - CMCMP 2 Extinguishes all SM C/W lights and enables CM RCS 

lights.
Xp
Xcd

MASTER ALARM pb/lt - 
push

ELS logic arm (auto)

LMP 3 X
XH

V/l CMP X
X ELS LOGIC - on (up)32 00 :l4 Guarded.
X >H k XMonitor LEV status 

GIMBAL lock It - out 
TFF greater than 

100 sec
IMU gimbal lock can 

be avoided during 
manual control 

FDAI1s agree

VO
OON XCD rx rx o cnO o sM CN)

X
Xp

>wXOQ l£ scd Xa !X H cnp
o QIf all of the above X 

conditions are met X
proceed to step 5, X
otherwise proceed to X 
step 16

CD

I

> —X 2
oX w5 ABRT SYS TWR JETT 

(both) - on (up)
Docking ring sep

X Guarded. On position is momentary. OX O
X CSM/LM FINAL SEP 
X (both) - on (up)

KGuarded. On position is momentary.a.
-dP

b. TWR attach nuts 
detonate

0Q XCD X
X

c. 'TWR jett motor 
fire

X
v/i Xiroro
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p STA/T STEP PANELPROCEDURE REMARKSto
H* •n
O CDR 6 XDamp ratesp

Xri­
ft)

X7 Maneuver to entry- 
attitude

R = 0°, P = 135°, 
Y = 0°

XHvn
X3:p X
X >H 8VO Set up for CM RCS 1 

AUTO RCS SEL CM 1 
(6) - MNA/MNB

XON Oco X rx rx o COo SAUTO RCS SEL CM 2 
(6) - OFF

X Otr
L_j

£s
H c!o
O ° 
^ o CO 4^

P X
XOTQ

ft) BMAG MODE (3) - RATE 29 Prevents FDAI roll bug jump.XU Xp
rf 10 EMS FUNC - ENTRY X(D

X
11 EMS MODE - AUTO X

X
> -12 When .05 G It - on 

.05 G sw - on
X

oX wX oEMS ROLL - on (up)13 X o
X

Ih Maintain full lift Xp
CTQ XCD 50K* 15 Proceed to Earth 

Landing Phase 
para 4.19

X
X
X

vn
ro
LO

LES ABORT MODES
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p STA/T STEP PROCEDURE PANEL REMARKSo>
o
U (LET descent from step 4)p
cf

CDR 16 The pitchup rate of at least 5°/sec should be 
maintained until the canard and LET begin trailing 
the CM upon descending below the entry interface.

Establish and maintain X 
minimum 5°/sec + pitch X 
rate with RHC

H
X3 Xp
XCMP >H LES TWR jett (auto) 

a. Docking ring sep
24K * XVO

ON oX CSM/IM FINAL SEP 
X (both) - on (up)

Guarded. On position is momentary.CO t*
t*
O cnXo o SX ABRT SYS TWR JETT 

X (both) - on (up)
Guarded. On position is momentary.b. TWR attach nuts 

detonate
&p

>3 MXOQ iE sa> OFF position is momentary.X RCS CMD - OFFc. SCS RCS disable
□ a COXP
rt o o 

2 SCO ^
d. TWR jett motor fire Xo

X
Apex cover jett (auto) X APEX COVER JETT 

X pb - push
Guarded.CDR i

X 2
Guarded.X DROG DPLY pb - 

X push (2 sec after
X apex cover jett)

Drogue parachutes 
deploy (auto) td

O
O

X
23.5K' XP

No increase indicates cabin pressure relief valve 
failure.

CTQ X If not increasing 
X by 1TK*:
X CAB PRESS RELF 
X (RH) - DUMP 
X (safety latch 
X off)

Monitor CAB PRESS ind - 
starts increase

ITQ

V/i
Ino
tr

LES ABORT MODES
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p STA/T STEP PANELPROCEDURE REMARKScn
H*
n CDR X
0 Auto deployment occurs between 10,950 feet and 9,100 

feet. Parachutes disreef in approximately 15 sec.
10K* Main parachutes and 

VHF recovery antenna 
deploy (auto)

Xprr Xa>
X

h-» Xvn
18 MAIN DEPLOY pushbutton should be pushed within one 

second after pilot chute mortars fire to insure 
simultaneous deployment of main parachutes.

MAIN DPLY pb - push 
(within 1 sec)

X3 XP
■-C X

>hvo X *0ON OCO EVNT TMR RSET - RESET RESET position is momentary.X19
X r00:00 X O cnO 20 EVNT TMR STRT - START START position is momentary.X o £hH t\)

Sr
XP

>3 W21 DIRECT 02 vlv - OPEN
(ccw)

XCTQ

■£ sCD Xo d A) o o 2 5cn 4^

Xp
CM RCS LOGIC - on (up)22 X Must be on to power CM PRPLNT DUMP switch.CD

X
00:18 X i

? DO 
> —CM PRPLNT DUMP - on (up) X 

(dump burn is audible) X
23 Guarded.

2
OX wCMP 2U RCS IND sel - CM 1 

CM RCS He ind - 
decreasing

X RCS IND sel - CM 2 
X CM RCS He ind - 
X decreasing. If 
X not decreasing 
X or RCS jets not 
X firing

RHC (2) - Fire 
all RCS jets 
(except plus 
pitch) until 
propellants 
are depleted

O
O
W

p
Crq

CD

CDR,CMP X One RHC is positioned to command plus yaw and roll 
(excluding plus pitch) and the other RHC is positioned 
to command minus yaw, pitch, and roll.

X
vn XIro X

X
X

LES ABORT MODES

ABORT



td
STA/T STEP REMARKSP PANELPROCEDUREw>-*•o

This procedure is performed to maintain the integrity 
of the primary and secondary loop for postlanding 
evaluation.

0 CMP 25 XClose stm press vlv 
GLY EVAP STM PRESS 

AUTO - MAN
P Xa> X

XH
INCR position is momentary.GLY EVAP STM PRESS 

INCR - INCR for 
U5 sec

X
3: X5 x >H X ’llVO
ON 26 X OSet up entry 

communications
VHF AM (2) - SIMPLEX X 
VHF ANT - RECY 
VHF BCN - ON

co rx rLMP O cnXo 2 5& xp >p X M 1CTQ £sXGround track 
determination

27a>
Xd 1cnP X o Q 

> —

r-t-

XKey V37E 21E 
DSKY P21

CMP a.
X
X

FL V0l+ N06
Option code 00002 X 
CMC assumed option X 

0000X
(00001 - CSM; X 

00002 - LM) X

Xb. 2
d
td
OX o

hdp XOQ
Accept PRO 
Reject Key V22E

Load desired X 
option

Xa>
X

X\s\
1ro

ON

LES ABORT MODES



tdp PANELSTA/T STEP REMARKSPROCEDURECO
M*o

FL V06 N31*
GET Lat Long 

OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC

CMP X0 c.
p XrT
(D X

XH
Ul Xs Xm

XAccept PRO 
Reject Key V25E X

Load desired X 
GET Lat X
Long

H >vo
On
CD Or*t-x o cnXo o Str FL V06 N43 

Lat (+North) 
XXX.XX DEG 

Long (+East) 
XXX.XX DEG 

Alt XXXX.X NM

Xd. roP
>3 X HCTQ

> sX(D
XD iHP t-H cn

O O 
3 £

Xct-
0) Altitude is above launch pad radius.X ocnX 4^

CDR 28 Transmit voice reporting X 
Position 
Main chute disreefed X 
Crew status

Continue voice transmission until touchdown, 
contact is established on one frequency, turn the 
other VHF AM off.

If
> £3X
2
dX woX o29 Terminate P21 X

PRO X
p FL V3T 

Key 00E
X(IQ

Calls CMC idling program for power conservation.X(D

X
Both CM RCS LOGIC and CM PRPLNT DUMP switches must be 
on to power the CM PRPLNT PURG switch.

30 When propellant dump 
burn is completed

X
X

ir\)

LES ABORT MODES

ABORT



w
STA/T STEPP REMARKSPANELPROCEDUREco

H*o
G XCDR CM PRPLNT PURG - on 

(up) (purge is 
audible)

P The CM RCS DUMP pb should be used toX CM RCS He DUMP 
X pb - push

Guarded.
initiate purge following a normal dump operation if 
CM PRPLNT PURGE switch fails to initiate purge.

a>
XH Xv_n
X If RHC (2) used for 
X propellant dump burn 

RHC (2) - Fire all 
jets (except 
plus pitch) for 
30 sec

2P
>One RHC is positioned to command plus yaw and roll 

(excluding plus pitch) and the other RHC positioned 
to command minus yaw, pitch, and roll.

XH CDR,CMPVO oON XCD
X rx O cnO X

& LMP 31 cb FLT & PL BAT BUS A,
B & BAT C (3) - close

X T)p >wX IOTQ £s<D X
□ 32 cb FLT/PL MNA - open X
p Xrf 02 

cn 2
a> 33 cb FLT/PL MNB - open X

X i

® t\jXCDR
>-3K» 3^ CAB PRESS RELF (RH) -

DUMP (safety latch
Insures minimum cabin-to-ambient negative AP for CM 
impact.

X 2X u
off) tdX

OX oProvides power from the FLT & PL bus to one floodlight 
in the LH couch area and one floodlight in the center 
couch area.

35 FLOOD FIXED - POST LDG X W
X
XOTQ
X

Position 1 provides power to two secondary flood­
lights, and position 2 provides power to two primary 
floodlights when the other flood sw is in the POST 
LDG position and the dc main buses are deactivated.

36 FLOOD DIM - 1 or 2 X
X

v_n XIro XCO

LES ABORT MODES



wp STA/T STEP PANELPROCEDURE REMARKSCO
H-o CDR X

CAB PRESS RELF (2) - 
CLOSE (safety latch 
off)

d 800? 37 Xp Valves must be closed prior to touchdown to prevent 
water from entering CM.

Xpr
O X

XH CM RCS PRPLNT (both) -CMP 38 Xvn
3 XOFFP Verifies at least one valve closed in each system.XCM RCS PRPLNT tb 

(both) - bp >XM
VO XON ooo

VMN BUS TIE (2) - OFF Removes power from the d-c main buses.XLMP 39
X O cnCAUTION XO
Xp

>p MN BUS TIE switches 
must be left in OFF 
position to insure 
that batteries A, B,
& C are used to power 
the postlanding systems 
only, and to prevent 
battery shorting caused 
by water entering the 
CM feed-through 
connectors.

X MOQ i? sa> X
a x

O Q

>5

P Xa> X
X
X
X

2X dX woX oX wUo Postlanding check, 
para h.20

X*Jp XCTQ
(D

rovo

LES ABORT MODES

ABORT



w
STA/T STEPP PANEL REMARKSPROCEDURE

0)
H*o
U 5.1.2 SPS ABORT MODES
c-f-
ft) An abort in the SPS mode is accomplished by utilizing the SM RCS or the SPS engine. Separation 

and a short +X translation to increase separation distance, or an SPS burn to arrest tumbling, will 
be manually initiated. After S-IVB separation and spacecraft stabilization, the abort possibilities 
separate into four general types of abort.

H
VJl

3
5

>H CM/SM separation and coast-to-landing site (MODE II).vo
ON OCO

It4Shaped trajectory abort in which the SPS is used for a variable AV maneuver to correct the 
trajectory for the desired landing site in the Atlantic Recovery Area (MODE III). O cnO O £Abort-to-earth-orbit in which the SPS is used to attain earth orbital altitude and speed 
(MODE IV).

►d £p
>MOP i? sCD

d Shaped trajectory abort in which the SPS is used for a fixed AV maneuver to correct the 
trajectory for the desired landing site in the Indian Ocean Recovery Area (FIXED AV MODE). a wo p g o

p
CD

2dtd
O
O
Pi

p
OQ

CD

\J\
I

U)o

SPS ABORT MODES



ap STA/T STEP PANEL REMARKSPROCEDUREw
H*o
0 Mode II SPS Abort {03:lk to 10:12)5.1.2.1p
Cf
CD THC - CCW (1*.0 sec 

minimum)
Direct ullage is commanded when the THC is placed CCW. 
THC must be left in CCW detent for 1+.0 sec to allow 
the 3.0 sec timer (adapter separation) and the 0.8 sec 
timer (RCS enable) to operate.

CDR 1 X
XH*
Xas X5 X

>H RESET position is momentary.Event Timer reset and 
counting up (auto)

X EVNT TMR RSET - 
X RESET 
X EVNT TMR STRT - 
X START 
X Request ground 
X command SIVB 
X BECO
X DIRECT ULL pb - 
X push
X CSM/LV SEP pb - 
X push

00:00VO hdo\ OCD
rSTART position is momentary.
F
O cnBECO (auto)

LV ENG It (5) - on
O 2 §pr
P s>3

0Q ? sCD Direct ullage started 
(auto)

Adapter separation 
(auto)
LV ENG It (5) - off

0 H In 
O n~ i—*^ o 
CO 4^

>

P Guarded.00:03r-f-
CD

X
CMP X

RCS/SCS enable (auto)00:03.8 ON position is momentary.X RCS CMD - ON
ZX 0

CDR X td
O00:0h 2 LV/SPS IND SII/SIVB - X OGPI X

X
p 3 Verify SC C0NT - SCS Xcrq
CD X

k THC - center and +X 
translation

Automatic direct ullage is terminated when THC is 
returned to center.

X
X

v/i
LO
H

SPS ABORT MODES

ABORT



w REMARKSSTA/T STEP PANELP PROCEDURECO
H-o
a CDR

00:06 5 Monitor spacecraft rates
X

p X If rates high:
X AV THRUST (2) - 
X NORMAL
X THRUST ON pb - push 
X or SPS THRUST - 
X DIRECT ON 
X Terminate +X trans- 
X lation - IGN +1 
X sec
X Damp spacecraft 
X rates
X After rates stabi- 
X lize, AV THRUST
X (2) - OFF

ri­
ft) Guarded.

H

2
5 Lever-lock.

>
H
VO Oo\

rCO

o COo SoST roP >3 H iOQ S sGuarded.(D

d X
O o

P CMP 6 Key Vl6 N50E
AR (Miss Distance)

XXXX.X NM X 
XXXX.X NM X 
XXBXX MIN- X 

SEC X

Xri­
ft) X 2 oCO 4^Negative for undershoot, positive for overshoot.

Hp
TFF 2

D
WCDR

00:21+ 7 Terminate +X translation X
X

O
OX

8 Start maneuver to entry X 
attitude

R 0°, P 126°, Y 0°
p X0Q
ft) X

X
9 CM/SM SEP (both) - on Guarded. Up position momentary. CM/SM umbilical and 

tension ties are severed.
CMP X

(up) X\n
CM/SM deadface (auto) 
SM C/W It (10) - on

i XLOro X

SPS ABORT MODES



w
p STA/T STEP PANELPROCEDURE REMARKSCO
H*o

MASTER ALARM pb/lts - on X
CM RCS pressurize (auto) X CM RCS PRESS - on

X (up)
RCS control transfer - X RCS TRNFR - CM 

(auto)
CM/SM separation (auto) X

LMPd On (up) position is momentary.Guarded.CDRp
rt~
O

CM position is momentary.
XH

3: XP
Extinguishes all SM C/W lights and enables CM RCS 
C/W lights.

C/W CSM - CM XCMP 10 >H ►dxVO
ON oMASTER ALARM pb/lt - 

push
X11LMPCD

x r
O cnXo o SCDR 12 ATT DBD - MAX X

p x w >3
CTQ X13 Note TFF i? s0)

Xa a in 
O Q z 5 cn ^

01:U0 Xp

lU Complete maneuver to 
entry attitude

Xa>
BEF, heads down, lift vector up.X

X
Set up for CM RCS SYS 1 

AUTO RCS SEL CM 1 
(6) - MNA or MNB 

AUTO RCS SEL CM 2 
(6) - OFF

X15
ZX ax wX ooX KX

Guarded. On position is momentary. Jettisons 
docking ring.

CMP 16 CSM/LM FINAL SEP 
(both) - on (up)

Xp
OQ Xa>

X
CDR IT BMAG MODE (3) - RATE 2 Prevents roll bug jump when .05 G sw is set to on.X

X
18 EMS FUNC - ENTRY Xico XU)

X19 EMS MODE - AUTO

SPS ABORT MODES

ABORT



W
STA/T STEPp PANEL REMARKSPROCEDUREtoH*o

d CDR 20 When .05 G It - on, 
.05 G sw - on (up)

21 EMS ROLL - on (up) 
Align roll bug

X
p Xft-
O X

X
H Xvn

XP 22 Maintain full lift X
>XH

VO X23 Proceed to Earth 
Landing Phase, 
para h,19

Oo\
03 X t*X o GOo 5otr c\jS >M . 

W o t> w
jj CO
O n 
2 o co ^

p
p

CTQa>
a
p
a>

i

2
d
Cd
O
O

p
CTQ
o

\J}
I

U)

SPS ABORT MODES



w PANELp REMARKSSTA/T STEP PROCEDUREO)
H*o

Mode III SPS Abort (10:12 to Insertion)d 5.1.2.2Prt-
CD THC - CCW (U.O sec 

minimum)
Direct ullage is commanded when the THC is placed CCW. 
THC must he left in CCW detent for k.O sec to allow 
the 3.0 sec timer (adapter separation) and the 0.8 
timer (RCS enable) to operate.

XCDR 1
X

H* Xv_n sec
XXp X

>RESET position is momentary.X EVNT TMR RSET - 
X RESET 
X EVNT TMR STRT - 
X START 
X Request ground 
X command SIVB 
X BECO

Event timer reset and 
counting up (auto)

00:00H
VO

OON
Co START position is momentary.

O cn
BECO (auto)O 59 5tr tip >3 w ICTQ ?sLV ENG It (5) - on 
Direct ullage started 

(auto)
Adapter separation 

(auto)
LV ENG It (5) - off

XCD

d X DIRECT ULL pb - 
X push
X CSM/LV SEP pb - 
X push

o 92 o cn 4^

> —

p
CD Guarded.00:03

X
CMP X 2RCS/SCS enable (auto)00:03.8 ON position is momentary.X RCS CMD - ON u

tdX
OCDR X O00:0h 2 LV/SPS IND SII/SIVB - X

GPI X
p xCTQ
CD 3 Verify SC C0NT - SCS X

X
U THC - center and +X 

translation
Automatic direct ullage is terminated when THC is 
returned to center.

X
XVJI

I
LO
V/1

SPS ABORT MODES

ABORT



to
STA/T STEP PANEL REMARKSP PROCEDURECO

H-o
G XCDRp 00:06 5 Monitor spacecraft rates X If rates high:

AV THRUST (2) - 
NORMAL

ft
<t> X

Guarded.
SPS burn used only if needed to damp rates.

XH X THRUST ON pb - 
X push; or SPS
X THRUST - DIRECT
X ON
X Terminate +X 
X translation -
X IGN +1 sec
X Damp spacecraft 
X rates
X After rates stabi- 
X lize, AV THRUST
X (2) - OFF

VJ1

£
$

>Lever-lock.H*
VO

OCD r
o zn

O 52 5p >3 w IOQ W o 
[> w

<D

Guarded.D H co
oQ 
§ °

P CMP 6 Key Vl6 N50E
AR (Miss Distance)

XXXX.X NM X 
XXXX.X NM X 
XXBXX MIN- X 

SEC X

Xo» X
Negative for undershoot, positive for overshoot

i

Hp
>-TFF
2
GCDR

00:24 T Terminate +X translation X
X W

O
OX w8 Maneuver to retro 

attitude
R 180°, P 200°, Y 0°

X
P X(JQ
Q X BEF, heads up.

X
9 Obtain retro update X

XV/l
10 BMAG MODE (3) - ATT 1/ 

RATE 2
! XU)

ON X

SPS ABORT MODES



w
p STA/T STEP PANELPROCEDURE REMARKSCD
M-
O

O CDR 11 Verify SPS GMBL ind 
(2) = SPS GMBL tv (2) 
settings

X
p X
CD X

XM
Vjl XEMS MODE - AUTO12
3 Xp

X01:50 >h XStart ullage13VO
ON X o03

AV THRUST (2) - NORMALlU Guarded.X rX O GOX02:05O 5OX SPS THRUST 
X DIRECT ON

Lever lock.15 THRUST ON pb - push rop >3 MOQ ? s
H M
oG § 2

16 XTerminate ullage - 
IGN +1 sec

o>
U X
p Xcd XIT AV ind = desired value 

or AR = 0 X i
£ ToX
>-XWARNING 2X G

XIf TFF <100 sec 
thrusting must be 
terminated and 
separation maneuver 
performed.

td
OX OX

X*0
p Xaqa> X

AV THRUST (2) - OFF18 Guarded.X
X

19 EMS MODE - STBY Xv/1
I

u>
—3

SPS ABORT MODES

ABORT
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STA/T STEPp PANELPROCEDURE REMARKS

M-
O

0 20 Start maneuver to entry X 
attitude 
R 300°, P 120°, Y 17° X

CDRP X<D

XH
Guarded. On position is momentary. CM/SM umbilical 
and tension ties are severed.

vn 21 CM/SM SEP (both) - on XCMP
BE (up) Xp<< CM/SM deadface (auto)

SM C/W It (10) - on 
MASTER ALARM pb/lt - on X 
CM RCS pressurize (auto) X CM RCS PRESS - on

X (up)
X RCS TRNFR - CM

X >H XVO
CT\ o03

Guarded. On position is momentary.
O cnCM position is momentary.O 2RCS control transfer 

(auto)
CM/SM separation (auto)

2 5& Xp >9 X0Q £ s
H
o 2
Z O cn 4^

> —

<D X
Extinguishes all SM C/W lights and enables CM RCS 
C/W lights.

G 22 C/W CSM - CM X
p X
(D MASTER ALARM pb/lt - 

push
X23LMP
X
X

CDR 2k ATT DBD - MAX X zX owX25 Note TFF OX o26 BEF, heads down, half lift vector south.XComplete maneuver to 
entry attitude x

p X0Q
0> Set up for CM RCS SYS 1 

AUTO RCS SEL CM 1 
(6) - MNA OR MNB 

AUTO RCS SEL CM 2 
(6) - OFF

X27
X
X
X

u> XCD

SPS ABORT MODES



w PANELSTA/T STEP REMARKSPROCEDURECD
»-*■

o
G LMP 28 Guarded. On position is momentary. Jettisons 

docking ring.
CSM/LM FINAL SEP 

(both) - on (up)
X
Xa> X

BMAG MODE (3) - RATE 2 Prevents roll bug jump when .05 G switch is set to on.XCDR 29H XV-D

XEMS FUNC - ENTRY30(B
X*<

>EMS MODE - AUTO X31 hdVO
XON OCo rxWhen .05 G It - on, 

.05 G sw - on (up)
32 rx o CAXo sotr EMS ROLL - on (up) 

Align roll bug
X33 r\j

>x w I0Q ? SXa)
34a Maintain half lift X iH cn

o GXrr
CD X1 Proceed to Earth 

Landing Phase, 
para 4.19

50K * 35
X

® roX

2
U
td
O
O

►G
p>

0Q

vn!
U)
VO

SPS ABORT MODES

ABORT

i



td
p STA/T STEP PANELPROCEDURE REMARKS<n
M*o

5.1.2.3 Mode IV SPS Abort (10:07 to Insertion)dp
rt
CD Direct ullage is commanded when the THC is placed CCW. 

THC must be left in CCW detent for U.O sec to allow 
the 3.0 sec timer (adapter separation) and the 0.8 sec 
timer (RCS enable) to operate.

THC - CCW (h.O sec 
minimum)

CDR 1 X
X
XH

vji
X3P X >RESET position is momentary.X EVNT TMR RSET - 
X RESET 
X EVNT TMR STRT - 
X START 
X Request ground 
X command SIVB BECO

Event timer reset and 
counting up (auto)

00:00H oVO
ON t-START position is momentary.CO r

O cnBECO (auto)O o £^ rop
>LV ENG It (5) - off 

Direct ullage started 
(auto)

Adapter separation 
(auto)

MXOQ £ sX DIRECT ULL pb - 
X push
X CSM/LV SEP pb - 
X push

cd

d iH cnp Guarded. O Q
^ ocn 4^

00:03cd

XCMP
RCS/SCS enable (auto) as «300:03.8 ON position is momentary.X RCS CMD - ON

X 2XCDR a
00:0U 2 LV/SPS IND SII/SIVB - WX

OXGPI OX w
3 Verify SC CONT - SCS X

p X0Q
1+CD Automatic direct ullage is terminated when THC is 

returned to center.
THC - center and +X 

translation
X
X

-p-o

SPS ABORT MODES



w
p STA/T STEP PANELPROCEDURE REMARKSCD
M-
O

o XCDRp 00:06 5 Monitor spacecraft rates X If rates high:
X AV THRUST (2) - 
X NORMAL 
X THRUST ON pb - 
X push or SPS 
X THRUST - DIRECT 
X ON
X Terminate +X 
X translation - 
X IGN +1 sec

ct-
<T> Guarded.

v/i SPS burn used only if needed to damp rates.
3
P

>l-» Lever-lock.VO
OV oCo

O cnX Damp spacecraft 
X rates
X After rates stabi- 
X lize, AV THRUST
X (2) - OFF

O O S
►dp

>3 WOQ l? s
H w
O O
g o cn 4^

a>
U
p 6 Key Vl6 Nl+l+E

XXXX.X NM 
XXXX.X NM

TFF XXBXX MIN-SEC

HhXCMPrr
CO

XHa
XHp i

X
X 2XCDR

00:2^ 7 Terminate +X translation X
d
W
OX o8 Maneuver to insertion 

attitude
R 180°, P 350°, Y 0°

X
X

p SEF, heads down.XOQ
C0 X

9 Obtain insertion update X
X

10 BMAG MODE (3) - ATT 1 
RATE 2

XVJI
I XS=-
H

SPS ABORT MODES

ABORT



td
STA/T STEPP PANEL REMARKSPROCEDURECD

o
d CDR 11 Verify SPS GMBL ind 

(2) = SPS GMBL tw (2) 
settings

Xp X
X
XH

VJ1 XCDR 12 EMS MODE - AUTOX X
X01:50 >H X13 Start ullagevo

ON X oCO
riu AV THRUST (2) - NORMAL Guarded.X

X O cn
Xo 02:05 O►T X SPS THRUST - 
X DIRECT ON

THRUST ON pb - push rv)15 * >p
3 WOQ bd o J> U)16 Terminate ullage - IGN 

+1 sec
Xa>

d X iH cnp O ° 
25 o cn ^

X(D X17 AY ind = desired value 
Hp >75 NM X i

X
18 AV THRUST (2) - OFF X 2X dtd19 EMS MODE - STBY 

SECO +U0 sec 
Status from ground

X
OX oX

X
p 20 Postbrbital Insertion 

Check, para 4.3.2
XOQ

a> X

v/i
-tr-ro

SPS ABORT MODES



w
p STA/T STEP PANEL REMARKSPROCEDURECD
M-
O

o 5-1.2.U Fixed AY Mode (11:27 to 22:51)P
rt-
CD

THC - CCW (U.O sec 
minimum)

Direct ullage is commanded when the THC is placed CCW. 
THC must he left in the CCW detent for 4.0 sec to 
allow the 3.0 sec timer (adapter separation) and the 
0.8 sec timer (RCS enable) to operate.

XCDR 1
X
XVJl

Xs
5 x

>RESET position is momentary.Event timer reset and 
counting up (auto)

X EVNT TMR RSET - 
X RESET 
X EVNT TMR STRT - 
X START 
X Request ground 
X command SIVB
X engine cutoff
X DIRECT ULL pb - 
X push
X CSM/LV SEP pb - 
X push

M 00:00'O
Oo\

03 pSTART position is momentary. P
O cnBEC0 (auto)

LV ENG It (5) - on
O

►d £p
3

OQ iSsCD Direct ullage started 
(auto)

Adapter separation 
(auto)

LV ENG It (5) - off

G £j cnp Guarded.00:03rf o £
2 o
W 4^

CD

X I

>5XCMP
00:03.8 RCS/SCS enable (auto) ON position is momentary.X RCS CMD - ON 2X G

WCDR X
O00:04 2 LV/SPS IND SII/SIVB - X OXGPI W

X
p Verify SC C0NT - SCS X30Q
CD X

h Automatic direct ullage is terminated when THC is 
returned to center.

THC - center and +X 
translation

X
X

vn
Ijr*

U)

SPS ABORT MODES

ABORT



td
STA/T STEPp PANELPROCEDURE REMARKSDO

H*
O

d CDR
00:06 5 Monitor spacecraft rates X If rates high:

X AV THRUST (2) - 
X NORMAL 
X THRUST ON pb - 
X push; or SPS 
X THRUST - DIRECT 
X ON
X Terminate +X 
X translation - 
X IGN +1 sec 
X Damp spacecraft 
X rates
X After rates stabi- 
X lize AV THRUST 
X (2) - OFF

XP
ct-
CD Guarded.
H

X
P

>H Lever-lock.o\ OCo tr4r
o (7)o o Stj1

p w >OQ ? s<1>

d Guarded. iHP i—i cn
O O
g 5cn ^ 
X ~

6 Update target site 
Key V25 N6lE 

Enter IORA 
coordinates 

Lat (+North)

XCMPn> X
Latitude and longitude of the Indian Ocean Recovery 
Area must be entered into the CMC in order to display 
correct splash errors.

X
X
X 2XXX.XX DEG X d

Long (+East) 

Hds (+Hds up)

WX
OXXX.XX DEG X OX W

+/-00001 X
p XOQa> 7 Key Vl6 N50E

AR (Miss Distance)
XXXX.X NM X 
XXXX.X NM X 
XXBXX MIN- X 

SEC X

X
X

Negative for undershoot, positive for overshoot.
\T\ Hpi

TFF4=~

SPS ABORT MODES
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p STA/T STEP PANEL REMARKSPROCEDUREcn
M-o
G CDR XP 00:2l| 8 Terminate +X translation Xrt~
fl> X

X9 Maneuver to retro 
attitude
R l80°, P 11*8°, Y ll*°

\J1 X
s BEF, heads up.X

X
>XObtain TIG and retro 

update
10o\ X OCD rx

Verify SPS GMBL ind 
(2) = SPS GMBL tw (2) 
settings

X11 O crXO O S& X [\Jp

gs
H i, 
O oZZ, t—*

3 XCFQ
BMAG MODE (3) - ATT 1/ 

RATE 2
O) 12 X
G X
P Xpr
(D EMS MODE - AUTO X13 2 o

X i
X-00:15

Ih Start ullage (IGN -15 
sec)

X 2X G
X W

OAV THRUST (2) - NORMAL Guarded.15 X oX w
X00:00

P 16 X SPS THRUST 
X DIRECT ON

THRUST ON pb - pushOQ
<D

X+00:01
XIT Terminate ullage - 

IGN +1 sec XV/l
1
-p-

SPS ABORT MODES

ABORT
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p STA/T STEP REMARKSPANELPROCEDURECD
M-
O

d CDR 18 AV ind = desired value 
for H00 fps bum, or 

R = 0

Xp Xrt-
CD X

X
Guarded.AV THRUST (2) - OFF X19

X3S X20 EMS MODE - STBYp >XH OXStart maneuver to entry 
attitude
R 300°, P 1*5°, Y 17°

21vo
ON rxoo f

X o cn
O X oSro& Guarded. On position is momentary.CM/SM SEP (both) - on XCMP 22p

>w(up) X I0Q
CM/SM deadface (auto)
SM C/W It (10) - on 
MASTER ALARM pb/lt - on 
CM RCS PRESS (auto)

CD X
d X

OQ2 o cn ^

p XCD Guarded. On position is momentary.X CM RCS PRESS - on 
X (up)
X RCS TRNFR - CM

i

® r\>CM position is momentary.RCS control transfer 
(auto)

CM/SM separation (auto)
>-X 2X d
dX oExtinguishes all SM C/W lights and enables CM RCS 

C/W lights.
LMP 23 C/W CSM - CM X OX

2h MASTER ALARM pb/lt - 
push

X
p X0Q
CD X

XCDR 25 ATT DBD - MAX
X

26 Note TFF Xv/i
l

ON

SPS ABORT MODES



w
p STA/T STEP PANELPROCEDURE REMARKS00
o
G BEF, heads down, lift vector south.CDR 27 XComplete maneuver to 

entry attitudep XC-t-
o X

28 Set up for CM RCS SYS 1 
AUTO RCS SEL CM 1 

(6) - MNA or MNB 
AUTO RCS SEL CM 2 

(6) - OFF

XH* X
XZ

P X
>XH

VO X OCTN
CO rCSM/LM FINAL SEP 

(both) - on (up)
Guarded. On position is momentary. Jettisons 
docking ring.

XCMP 29 GX O cn
XO 5OBMAG MODE (3) - RATE 2 Cv)CDR 30 X S >n i 

W o
V, IH cn

p
3 XOQ
0> 31 EMS FUNC - ENTRY X
G Xp y-i32 EMS MODE - AUTO X OO -'Z O cn 4^
a> X

33 When .05 G It - on, 
.05 G sw - on (up)

X i
X ToX
> -X 2EMS ROLL - on (up) 

Align roll bug
3b X G

WX oX o35 Maintain half lift X
xG

p 36 Proceed to Earth Landing X 
Phase, para b.19

OQ
(D X
v_n

I
-A

\_n
I

CO

SPS ABORT MODES

ABORT
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5.2 MALFUNCTION PROCEDURES

INTRODUCTION

Malfunction procedures encompass the recognition, diagnosis, and 
corrective action for system malfunctions. In most cases, the crew is 
alerted to a malfunction condition by C&WS lights and indicators, or by 
the absence of a scheduled function or event. The crew will then locate, 
correct, or isolate the malfunction and determine its effect on the 
scheduled mission. In general, the procedures cover significant single 
failures. Double unrelated failures are not covered to prevent procedures 
from becoming complex and unmanageable.

The malfunction procedures are presented in logic flow diagram format 
and arranged by symptom routines. The symptom routines contain the primary 
malfunction procedures and are backed up by special subroutines and system 
reconfiguration routines where necessary. A three column format is used 
for symptom routine logic flow diagrams. A description and use of each of 
these columns is as follows:

Symptom Column. The primary purpose of the symptom column is to allow 
entry into the malfunction procedures. Two types of symptom logic 
blocks are used in this column. These are the "C/W Status Light" and 
"Other Symptom" blocks. These two blocks, along with the supporting 
information under each block, explain and qualify the situation so the 
reader fully understands the symptom or condition that exists. All 
symptoms are arranged by systems, i.e., G&C, SPS, RCS, EPS, etc., and 
are numbered in sequence starting with number 1 for each system. A 
subsymptom that is directly related to a major symptom is identified 
by using the same number followed by a lower case letter, la, lb, lc, 
etc.

Procedure Column. The procedure column presents a step-by-step logic 
flow diagram of actions and decisions used to isolate or correct a 
malfunction symptom. This information is presented with several types 
of logic blocks. These blocks contain the procedures, decisions, and 
actions to locate and isolate the failure. Caution and Warning blocks 
alert the crew to situations which, if not corrected, may degrade the 
operational integrity of the SC systems or may have critical crew 
safety consequences. Remote event symbols are used to reference items 
in the Remarks column or to refer to other procedural steps.

MALFUNCTION PROCEDURES
5-fc9Basic Date -*-5 May 1968 PageChange Date
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This column will include the following information:Remarks Column.

Amplifying additional remarks related to the symptom, i.e., normal 
operating ranges, relief valve vents at 
ruptures at 
he must treat a particular symptom, etc.

Amplifying remarks which relate to a decision and/or action items 
(e.g., why a step is taken, possible system time lag, etc.).

a.
psia, hurst disc 

psia, or to notify the user of the urgency that

b.

Explain resultant system status or operational capability after a 
failure has been identified, i.e., how subsystem is degraded, can 
degraded subsystem support primary mission, early termination of 
mission, etc.

c.

Cautions or Warnings, as necessary, to cover conditions that may 
exist because of a failure.

d.

MALFUNCTION PROCEDURES
Basic Date 1? May 1968 5-50Change Date Page
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APOLLO SC104 MALFUNCTION PROCEDURES

INDEX

All logic flow diagrams to be provided at a later date.
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%STA/T STEP REMARKSPROCEDURE PANEL

5.3 EMERGENCY PROCEDURES

iH INTRODUCTIONv/i
z
3 Emergency procedures provide the crew with the necessary steps to quickly alleviate situations 

that have (or will) become both crew-hazardous and time-critical. These procedures require instant 
reaction on the part of the crew to prevent the conditions from becoming worse. In most instances 
the conditions are physically sensed by the crew rather than brought to their attention by the 
caution and warning system or voice communication from MSFN.

H
%VO

>
CO iO

V
V

5.3.1 FLIGHT EMERGENCY PROCEDURES

st#
>

on#

Ssl

5.3.1.1 Fire in CM - TBD
c+-
(D

5.3.1.2 Contamination in CM Types, sources, and amount of contamination are not 
defined. The very existence of contamination in CM 
is treated as an emergency.

2 iALL 1 Unsuited crewmen don PGAs 0 iw .CDR 2 DIRECT 02 vlv - OPEN (CCW) Suit circuit isolated from cabin atmosphere by 
differential pressure; also commences purge of suit 
circuit.

T O io i8

i3 Cabin dump unnecessary
SUIT CKT RET VLV - PUSH TO CLOSE i380 Mechanically isolates suit circuit from cabin 

atmosphere. iiDIRECT 02 vlv - close (CW) T i2 U)

i
EMERGENCY PROCEDURES

EMERGENCY



H CAB REPRESS vlv - close (CCW)\s\
CAB PRESS RELF (RH) - DUMP Approximately 2 minutes required to dump cabin.325CDR

(safety latch off)
380 Mechanically isolates suit circuit from cabinSUIT CKT RET VLV - PUSH TO CLOSE

atmosphere.ON
00

Contamination originates within the suit circuit if,5.3.1.3 Contamination in Suit
after purging with oxygen, contamination is still
present.

1 DIRECT 02 vlv - OPEN (CCW) Provides oxygen and small amount of suitT
ventilation.

k2 SUIT COMPR (both) - OFF Prevents contamination from reaching suits, butLMP
Suit compressor C/Wdecreases suit ventilation.

light will come on.

5.3.1.1* Cabin Decompression An emergency condition exists if any crewman is
unsuited at time of cabin decompression.

1 Unsuited crewmen don PGAsALL

2 After last crewman suitedCMP
351EMER CAB PRESS vlv - OFF

CAB REPRESS vlv - close (CCW)
CD

5.3.1.5 LET Fails to Jettison

Tower legs cut/no jettisona.VJl
1 motor ignitionvnxr

EMERGENCY PROCEDURES



STA/T STEP PANEL REMARKSPROCEDURE

1 Guarded.CDR LES MOTOR FIRE pb - push
If tower jettison successful 

Continue mission
If tower jettison unsuccessful 

ABRT SYS TWR JETT (2) - OFF 2 Guarded. ABRT SYS TWR JETT switches must be in OFFCMP
position while initiating SPS abort to insure against
CSM separation.

THC - CCW (4.0 sec min)
+X translate for _____
-X translate for _____

(back away from LET)
Perform MODE II SPS ABORT, 

para 5•1.2.1
No response to ABRT SYS TWR 

JETT switches 
Verify the following

cb SECS ARM (2) - close 
cb SECS LOGIC (2) - close 
cb EDS (3) - close 
SECS LOGIC (both) - on (up)
SECS PYRO ARM (2) - on (up)
EDS PWR - on (up)
ABRT SYS TWR JETT (both) - on (up) 

If tower jettison successful 
Continue mission

If tower jettison unsuccessful 
ABRT SYS TWR JETT (both) - AUTO 
Perform MODE 1C LES ABORT, 

para 5*1.1.3

Commands CSM/SLA separation, BECO and direct ullage.CDR
sec%% sec%

b.

8

II
Lever lock.
Lever lock.

T
2 On position is momentary.Guarded.CMP

is CDRmi Tower jettison occurs automatically at closure of 2UKw, rm baroswitches.
NJ1

I 5.3.2 PAD EMERGENCY PROCEDURES - TBD
ON

EMERGENCY PROCEDURES

EMERGENCY
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LEB INDEX
02C*l(C28SI)CONTROL OR DISPLAY SYSTEMPANEL NO.

100A LIGHTING CONTROL PANEL 
LIGHTING CONTROL PANEL 
LIGHTING CONTROL PANEL 
AUXILIARY TEST PANEL

Ml SC 
G&N 
COMM 
COMM, 
EPS & SPS

1006
INSTRUMENTATION 

POWER CONTROLIOOC
10IA OFF 0403

AUXILIARY TEST PANEL
AUXILIARY TEST PANEL
EYEPIECE STOWAGE UNIT
OPTICS PANEL
CONTROL PANEL
LEB CM COMPUTER DISPLAY
KEYBOARD
COMPT A SCI/EQUIP ELEC DISC 
COMPT C SCI/EQUIP ELEC DISC

10IB RCS<§><D& I01C MISC
^ (C17-IAI7*) 120 G&N

OPERATIONAL121 G&N s r122 G&N
140

G&N
162 MISC
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APPENDIX C

FLIGHT OPERATIONAL CHECKLIST DEVELOPMENT

The CSM Apollo Operations Handbook Procedures are formated so as to 
make possible direct development of flight operational checklist material.

Figures C-l through C-3 indicate a method of arranging material from 
the procedures column of the normal/backup and contingency sections of the 
AOH to provide three relatively compact and convenient checklists ordered 
and oriented to specific Apollo mission phases. Material is arranged to 
provide a minimum of redundancy and cross referencing, while at the same 
time allowing optimum procedure sequencing for each phase.

The LAUNCH CHECKLIST, figure C-l, contains flight crew procedures from 
prime crew ingress through translunar injection, including aborts and 
applicable pad and flight emergency procedures.

Backup crew prelaunch procedures can be made a carry-off item at the 
time of backup crew egress and are therefore not included, 
prelaunch procedures could conceivably be excluded as well from the launch 
checklist by use of task communication to the crew via hardline.

The ORBITAL OPERATIONS CHECKLIST, figure C-2 includes CSM/LM/SIVB 
interface, rendezvous, formation flight, docking and docked operations, 
and flight emergency procedures for use during all phases of Earth-Lunar 
orbital operations.

Prime crew

The ENTRY CHECKLIST, figure C-3, includes preparation for deorbit and 
entry through postlanding procedures including flight emergency procedures 
and postlanding emergency procedures, if any.

The SUPPORT PROCEDURES and DATA (SPAD), detailed in figure C-4, 
includes G&C reference data, subprocedures, mode selection, and vehicle 
system management procedures used in conjunction with orbital operations 
and in preparation for deorbit and entry.
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ORBITAL OPERATIONS
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SUPPORT PROCEDURES AND DATA

G&N OPERATIONS
• CSS/ISS INTERFACE
• DSKY OPERATIONS
• OPTICS MECHANIZATION 

VERB LIST
NOUN LIST 
STAR LIST

G&C GENERAL INSTRUCTIONS 
RATE & DEADBAND SELECT LOGIC 
RCS ENG, VENT & RADIATOR LOCATIONS 
LOGIC BUS PWR DISTR.
LIMITED USE CONTROLS

CHECKLIST CODES 
OPTION CODES 
ALARM CODES
CMC PROGRAM—ROUTINE INDEX 
. PROGRAMS 
. ROUTINES 
. CMC FLAG LISTINGS

REFERENCE
DATA

SECT 4.8

ATTITUDE CONTROL MODES 
. CHANNEL SELECTION 
. SCS MINIMUM IMPULSE 
. SCS ACCELERATION COMMAND 
. SCS ATTITUDE HOLD/RATE COMMAND 
. CMC ACCEL CMD/MIN IMP 
. CMC ATT CONTR-AUTO/HOLD 
• SIVB ATT CONTR 

DISPLAY MODES
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GDC ALIGN
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• BACKUP GDC AND/OR IMU ALIGN
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