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COMMANDER 

6. TRANSFER SE IN 

• 

SYSTEMS ENGINEER REMARKS 

d. CXWS - 16, 1, 2, 3, 14 

e. Lighting - 16, 3 

17. Return checklist to stowage location. 

HARD SUIT TO CM 

1. Transfer SE into docking tunnel. 

a. Enter docking tunnel feet first. 

b. Push self into docking tunnel and 
grasp steps on top hatch. 

2. Close LM top hatch (X - axis) from 
tunnel. 

a. Close and lock X - axis hatch. 

b. Verify cabin relief and dump valve 
(top hatch) - AUTO. 

3 . Complete SE transfer into CSM. 

• • 
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• • 
COMMANDER SYSTEMS ENGINEER 

JL9-2 DESCENT BURN DOCKED (SPS BACKUP) 

I 
1. PREPARE FOR DOCKED DESCENT BURN. 

2. Request CSM verify update of state 
vector and deactivation of SPS Gimbal 
Motors. 

3. R/D TLM CALIBRATE switch - ON 
(hold for 12 seconds) 

4. PRPLNT / TEMP / PRESS MON switch -
DES 1 

HELIUM MON switch - DES/AMB 
PRESS 

MASTER ARM switch - ON 

DES PRESS switch - FIRE (mo­
mentary hold) 

MAIN PROPULSION/ PRESS indi­
cator - 235 PSIA 

MAIN PROPULSION/ HELIUM indi­
cator - decreasing pressure 

MASTER ARM switch - OFF 

PRPLNT / TEMP / PRESS MON switch -
DES 2 

MAIN PROPULSION/ PRESS indi­
cator - 235 PSIA 

1. Receive directive from MCC for 
Docked Descent Burn. 

4. Verify CDR BUS on VOLTS indicator -
28. 0 

POWER/TEMP MON switch - BUS/SE 

VOLTS indicator - 28. 0 

POWER/TEMP MON switch - BUS/ AC 

VOLTS indicator - GREEN BAND 

POWER/ TEM MON switch - BAT/ 1 
thru 4 

VOLTS indicator: AMPS indicator, 
each position : 

VOLTS - 28. 0 
AMPS - TBD 

POWER/ TEMP MON switch - BAT/ 5 

BAT 5/NORMAL FEED switch - ON 

VOLTS indicator - 28. 0 

BAT 5/ NORMAL FEED indicator -
GRAY FLAG 

• 
REMARKS 

1. Directive must be received at least 30 
minutes before engine ignition to permit ambient 
helium pressurization of propellant tanks. 

4. The 28. 0 volts indications in this step are 
nominal readings. 
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COMMANDER 

EPS/INV 2 - press 

EPS/CROSS TIE/BAT LOADS -
pull out 

5. Request MCC verification of CMC 
and LGC clock readings on downlink for 
significant differences. 

• 

SYSTEMS ENGINEER REMARKS 

BAT 6/NORMAL FEED switch - ON 

BAT 6/NORMAL FEED indicator -
GRAY FLAG 

POWER/TEMP MON switch - BAT/6 

VOLTS indicator - 28. 0 

AMPS indicator - TBD 

POWER/TEMP MON switch - BUS/ CDR 

VOLTS indicator - 28. 0 

POWER/TEMP MON switch - BUS/ SE 

VOLTS indicator - 28. 0 

POWER/TEMP MON switch - BUS/ AC 

VOLTS indicator - GREEN BAND 

AC PWR - INV 1 

VOLTS indicator - GREEN BAND 

EPS/INV 2 - pull out 

EPS/CROSS TIE/BAT LOADS -
pull out 

VOLTS indicator - GREEN BAND 

POWER/TEMP MON switch - BUS/SE 

VOLTS indicator - 28. 0 

POWER/TEMP MON switch- BUS/ CDR 

VOLTS indicator - 28. 0 

5. H there are clock differences, repeat LGC 
initialization block L3-2 (POl). 

•• • 
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6. 

1. 

2. 

3. 

4. 

• • 
COMMANDER SYSTEMS ENGINEER 

Se lect External Delta V Progr am (P30) . 6. Calibrate AGS. 

2. EXTERNAL DELTA V PROGRAM (P30). 

Key into DSKY V37E 30E 1. Receive from MCC/ CSM & record 

TIG 
DELTA Vx 
DELTA Vy 
DELTA Vz 
Apogee Alt . (HA) 
Perigee Alt. (Hp) 
DELTA V (TIG) 

FL V06 N34 TIG 2. Record TIG used if different from 
MCC/ CSM value. 

ooxxx. HRS (GET) 
oooxx. MIN 
oxx.xx SEC 
Accept: V33E 
Reject: Reload Data 

FL V06 N 3. Record Delta Vx, Vy, Vz used if 
different from MCC/ CSM value. 

xxxx.x DELTA Vx 
xxxx. x DELTA Vy 
xxxx.x DELTA Vz 
Accept: V33E 
Reject: Reload Data 

FL V06 N45 4. Compare DSKY values with MCC. 

HA XXXX.XNM 
Hp XXXX.XNM 
DELTA V XXXX.X FPS 
Accept: V33E 

(a) Reject : 
Reselect V37E 30E and adjust 
aim parameters 

(b) Select V37E 27E and load new 
aim parameters 

• 
RE MARKS 

6. AGS calibr ation procedures TO BE 
SUPPLIED. 

I NOTE I 
PROGRAM 30 provides targeting pa rameters 
(TIG and impulsive Delta V along LM local ver-
tical axes at TIG) from sources external to the 
LGC. It also calculates the Delta V and other 
initial conditions required for the maneuver. 

2. Delta V may already be available from LGC 
update program P27. Orbital parameters are 
optional output information. 

4. (a) Reselect P30 and adjust aim parameters 

(b) Select P27 and load new aim parameters; 
reselect P30 

(c) Decide alternatives 

(d) See block --
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5. 

6. 

7. 

8. 

COMMANDER 

(c) Select new program. 

(d) Perform manually using PGNCS/ 
AGS data. 

FL V06 N35 
TTI 

00.XXX. HRS 
000:XX. MINS 
oxx.xx SECS 

Accept: V33E 
Reject: Select desired 

program 

(R02-IMU Status Check) 

FL V06 N --
Blank 
TTI XXBXX MIN-SEC 
MGA XXX.XX DEG. 

V33E 

FL V50 N07 

Rl 00040 (Select program) 

• 

SYSTEMS ENGINEER REMARKS 

6. Done automatically. 

7. EVENT TIMER/TIMER CONT switch - 7. Set EVENT TIMER to future DSKY time 
STOP (momentarily) (time of EVENT TIMER start). 

RESET/ COUNT - RESET 

RESET/COUNT - DOWN 

SLEW CONT/MIN - TENS (hold until 
EVENT TIMER displays desired 
minutes) 

SLEW CONT /MIN - UNITS (hold until 
desired minutes are displayed) 

SLEW CONT / SEC - TENS (hold until 
desired seconds are displayed) 

SLEW CONT/SEC - UNITS (hold until 
desired seconds are displayed) 

TIMER CONT - START 
. 

Verify maneuver with MCC. Consider in maneuver decision with MCC/CSM: 

(a) Delta V magnitude 

(b) Propellant available 

• • 
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9. 

1. 

2. 

3. 

• • • 
COMMANDER SYSTEMS ENGINEER REMARKS 

(c) Status of propulsion hardware 

(d) Time/Need for IMU realignment 

Select Propulsion System Receive MCC go ahead 

DPS V37E40E 
RCS V37E41E 
APS V37E42E 

3. DESCENT PROPULSION SYSTEM PROGRAM (P40). 

KEY V37E 1. Receive from MCC/ CSM and record 

(R02 - lMU STATUS CHECKS) Ix 
Iy/ Iz 
w 
Yaw Trim 
Pitch Trim 
VGX (LV) 
VGY (LV) 
VGZ (LV) 

POSS FL V50 N07 

Rl 00005 
V37E 05E 

POSS FL V50 N07 

Rl 00051 
V37E 51E 
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5. 

6. 

7. 

COMMANDER 

FL V06 N 

IX 
IY/ IZ 
w 

V06 N70 

PITCH 
TRIM 

YAW 
TRIM 

TLX 

FL V06 N 

VGX (LV) 
VGY (LV) 
VGZ (LV) 

FL V06 N17 

OG 
IG 
MG 

XXXXX. SLUG-FT SQ 
XXXXX. SLUG-FT SQ 
XXXXX. LB 

XXX.XXDEG 

XXX.XXDEG 

XXXXX. 100 LB 

XXXX. X FPS 
XXXX. X FPS 
XXXX. X FPS 

XXX.XXDEG 
XXX.XXDEG 
XXX.XXDEG 

a. If IMU orientation unsatis­
factory , select P52 or P53, 
upon completion reslect P40 

b . If IMU orientation is satis­
factory; 

V33E (R60 ATTITUDE 
MANEUVER) 

• 

SYSTEMS ENGINEER 

4. Record Ix, Iy/ Iz , and W if different 
from MCC valves. 

5. Record pitch and yaw trims, and 
TLX if different from MCC valves. 

6. Record VGX, VGY, VGZ if different 
from MCC valves. Communicate values 
to CSM. 

7. Observe pitch, roll , and yaw angles 
on FDA!. ATTITUDE NOM switch - PGNS. 
Observe pitch, roll , and yaw angles on 
FDA!. ATTITUDE NOM switch - AGS. 

• 

REMARKS 

7. Assumes angles are in FDA! coordinates. 
SE angles should be within ± 5 ° of former 
values if not , see Ll-2. Consider in IMU 
orientation decision. 

a. Is MGA > 45° 

b. Is reorientation required 

c. Is alignment required 

d. Impact of Docked thrusting 

• 
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• 
COMMANDER 

Poss FL V50 N25 

Rl 000 -- (Mode Control) 
MODE CONTROL - AUTO 
GUID CONTROL - PGNS 
ACCEPT:ENTR 

9. Poss FL V06 Nl 7 

OG XXX. XX DEG 
1G XXX. XX DEG 
MG XXX. XX DEG 

10. Monitor change in LM attitude 
on FDA! 

Pitch* * 
Roll * * 
Yaw * * 

11 . FL 50 N25 

Rl XXXXX (ENG GIMBAL 
Drive Enable) 

ACCEPT: ENTR 
REJECT : V33E 

12. Poss FL V05 N31 

Rl XXXXX 
~ (TIG 645 SECS) 
~ SLIP ENGINE IGNITION - V33E 

00 
I 

"" c.n 
c.n 

• 
SYSTEMS ENGINEER 

8. Compare maneuver requirements 
and onboard propellant supplies . 

a. Communicate with MCC/ CSM on 
maneuver attitude, propellant 
quantities , and ground station 
coverage. 

b. Key into DEDA 
CLR, 400 +30, 000 E (Align AGS 

to PGNS) 

CLR, 400 +10, 000 E (Auto Submode) 

9. Verify: 

MODE CONTROL - AUTO 
GUID CONTROL - PGNS 

10. Observe EVENT TIMER, communi­
cate time to CDR. 

11. Verify : 

ENG GMBL - ENABLE 
ENG GMBL - OUT (CWEA) 

• 
REMARKS 

I Non I 
Time constrant TIG - 5 minutes 

12. Alternative: Key V34E 

FL V50 N07 
Rl 00000 
Key V37E 00E 
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TTI XXBXX MIN - SECS 
VG XXXX.X FPS 

s:: DELTA XXXX.X FPS 
;;;· Vm 
en o· 
;:s 

"' 0 
..J 
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"' 0 
ex, 

> 

to 
14. DEADBAND switch - MIN 

~ 
en ATTITUDE CONTROL switches -.... 
n 

MODE CONT (ROLL-PITCH- YAW) t:) 
~ .... 
(!) MODE SEL switch - PGNS 
..... RATE/ ERR MON swit ch - LDG 
c.... RDR/ CMPTR 
~ Angle Error - in deadband ;:s 
i:: 
~ 
>-j FDAI - PITCH RA TE * * '< 
..... ROLL RATE * * co 

YAW RATE * * 0) 
..J 

THR CONT - AUTO 
MAN THROT - CDR 
T / TCA THROTTLE/ JETS 

0 SELECT LEVER - THROTTLE ::r 
~ 
;:s 

aq Operate Manual Throttle (!) 

t:) THRUST/ CMD indicator - 10% 
~ MASTER ARM switch - ON .... 
(!) 

ENG ARM - DES 

• 

SYSTEMS ENGINEER 

13. Perform: 

a. Secure self and cabin for thrust. 

Verify restraint cables on COR and self 
are properly attached. 

b. Record VG 

c. Communicate TTI value to CSM. 

d. Update EVENT TIMER if re­
quired. 

14. Monitor MASTER ALARM 

Light - extinguished 
Tone - inaudible 

TEMP / PRESS MON switch - He 
HELIUM MON Switch - DES/ AMB 

PRESS 
PRPLNT TEMP/ PRESS MON switch -

DES 1 
PRPLNT QTY MON switch - DES 1 
O2/ H2O QTY MON switch - DES 
RATE/ ERR MON switch - LDG RDR 

CMPTR 
T/ TCA THROTTLE/ JETS 

SELECT LEVER - THROTTLE 

Operate Manual Throttle 
THRUST/ CMD indicator - 10% 

• 

REMARKS 

13. If TTI has been slipped, DSKY and 
EVENT TIMER will not agree. 

• 

"' 
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15. 

16. 

17 . 

• 
COMMANDER 

Key V- - N- - EXX. 03 E 

FL V06 N51 

TTI XXBXX MIN SECS 
VG XXXX.X FPS 
DELTA XXXX.X FPS 
VM 

Monitor EVENT TIMER 

FDAI ATT ERR - IN DEADBAND 
FDAI ATT RATES-* *DEG/ 

SEL 
FDAI PITCH - * * 
FDAI Roll and Yaw - STABLE 

• • 
SYSTEMS ENGINEER REMARKS 

15. Verify following caution lights - 15. DEADBAND 0. 03 Degrees 
extinguished: 

CDR 
ASC Press RCSA REG 
DES REG RCS B REG 
DES QTY DC BUS 
CESAC CABIN FAN 
CES DC SUIT FAN 
AGS ISS 
LGC RCS TCA 

MASTER ALARM AND TONE 

16. At 15 < TTI < 30 SECS, if DELTA VM > 
0. 5 FPS consider: 

a . Switching to AGS 

b. Manual fi r ing of engine 

c . Firing engine with PGNS anyway. 

17. Verify following caution lights -
extinguished: 

ASC HI PRE AMPS 
REG 

ASC QTY RCS 
ENGGMBL HEATER 
PGNS C/ W PWR 
INVERT- ECS 

ER 
BATTERY O2 QTY 
RNDZRDR GYLCOL 
LDG RDR WATER QTY 

MASTER ALARM AND TONE 
TEMP / FUE LAND OXID POINTERS - Aligned 
PRESS/ FUEL AND OXID POINTERS -

Aligned 

RCS A and B TEMP Pointers - in Green 
RCS A and B PRESS Pointers - Aligned 
SUIT and CABIN PRESS Pointers - Aligned 
PART PRESS CO2 Pointer - in Green 
GLYCOL TEMP and PRESS Pointer -

in Green 
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COMMANDER 

18. Communicate countdown from TIG -10 
secs. Verify RCS ignition for ullage at 
TIG - 7. 5 secs by sound, vibration, and 
acceleration. 

FDA! error NEEDLES - in deadband 
FDA! Pitch 

Roll 
Yaw 

DELTA VM 

: : } constant 

* * FPS 

19. FL V50 Nll {ENGINE ENABLE) 

TTl 
VG 
DELTA VM 

Accept: ENTR 

XXBXX MIN SECS 
XXXX.X FPS 
XXXX.X FPS 

21. Monitor descent engine ignition 
5. 5 seconds after RCS ignition by sound, 
vibration, and acceleration. 

23. Verify TTI changes to TG at 
TTI = ZERO. 

• 

SYSTEMS ENGINEER 

19. Monitor EVENT TIMER 

20. Communicate "MARK" when 
EVENT TIMER reaches zero. EVENT 
TIMER/RESET/ COUNT switch - UP 

21. Communicate "ENGINE FIRING" 
to MCC/ CSM. 

22. ENG CMBL caution light - out 
REACTION CONTROL/ QUANTITY 

Indicator * % * 
MAIN PROPULSION/ QUANTITY 

OXIDIZER indicator - * * 
FUEL indicator - * * 

• 

REMARKS 

19. Option exits to inhibit engine ignition at this 
time: Key V34E, FL V50 N07, Key V37E 00E 

20. Thrust on at TTI = ZERO 

21. Lock gimbal in position and compensate for 
trim manually if ENG GMBL caution light goes on. 

a. RCS oxidizer and fue l consumption 
decreases during gimbal alignment 
as vehicle moment unbalance de­
creases. 

b. Position error decreases as vehicle 
moment unbalance decreases . 

• 
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COMMANDER 

24. Observe FDA! pitch, roll , and yaw 
angles . ATTITUDE MON switch - AGS 
Obser ve FDAI pitch, roll and yaw angles. 

ATTITUDE MON - PGNS 
T/ W indicator - * * 
ATTITUDE RATES - Zero 
FDA! ATTITUDE - Constant 
THRUST - 10% for 26 seconds . 
THRUST - * % * for * * seconds. 
FDA! error needles - stable 

25. FL V06 N51 

TG 
VG 
DELTA 

VM 

- :XXBXX MIN SECS 
- XXXX.X FPS 
- XXXX.X FPS 

• 
SYSTEMS ENGINEER 

24. Repeat steps 15 and 17 periodically. 

Request CSM FDAI pitch, roll and yaw 
values . Compare to LM and FDAI values . 

26. Verify the following: 

MAIN PROPULSION/ TEMP / FUEL 
and OXID pointers - GREEN BAND 

MAIN PROPULSION/ PRESS/ FUEL 
and OXID pointers - aligned 

REACTION CONTROL/ TEMP/ A 
and B pointers - GREEN BAND 

REACTION CONTROL/ PRESS/ A 
and B pointers - aligned 

ENVIRONMENT AL CONTROL/ PRESS/ 
SUIT and CABIN indicator pointers -
GREEN BAND 

ENVffiONMENTAL CONTROL/ PART 
PRESS CO2 indicator - GREEN 
BAND 

ENVffiONMENTAL CONTROL/ 
GLYCOL/ TEMP PRESS indicator 
pointers - GREEN BAND 

MAIN PROPULSION/ QUANTITY 
indicators: 

OXIDIZER - * 
FUEL - * 

* 
* 

• 
REMARKS 

24. ATTITUDE should agree to within ±5 de­
grees. Hnot, see Block Ll. 

H FDA! values are s ignificantly different , MCC 
will request change. (CSM Roll and Yaw = LM 
Yaw and Roll Angles). 

H TG ::S 70 secs, switch to manual control. 
THR CONT switch - MAN 

Error needles stabilize at er ror signal required 
to offset thrust misalignment. 

25. During thrusting TG and VG decrease as 
Delta Vm increases. 



(X) 
I 

"'" Cl) 
0 

.... 
c... 

~ 
'1 
'< .... 
co 
a, 
-.J 

0 
::r 
Pl 
::i 
aq 
(1) 

t:, 
Pl .... 
(1) 

COMMANDER 

28. FL V06 N51 

TG XXBXX MIN -SEC 
VG XXXX.X FPS 
DELTA XXXX.X FPS 
VM 

When TG and VG =0 
ENG ARM switch - OFF 

29. Verify engine shutdown via displays, 
and cessation of noise, vibration, and 
acceleration. 

MASTER ARM switch - OFF 

• 

SYSTEMS ENGINEER REMARKS 

MAIN PROPULSION/ HELIUM indi-
cator - * * 

REACTION CONTROL/ QUANTITY 
indicator - * to %* 

27. VOLTS indicator - 28 . 0 
POWER/ TEMP MON switch - BUS/ SE 
VOLTS indicator - 28. 0 
POWER/ TEMP MON switch - BUS/ AC 
VOLTS indicator - GREEN BAND 
POWER/ TEMP MON switch - BAT/ 

1 thru 6 
VOLTS indicator: AMPS indicator , 

each position: 

VOLTS - 28. 0 . 
AMPS - TBD 

POWER/ TEMP MON switch - BUS/ CDR 

28. Flash starts at TG = 0 

29. Compare VG on DSKY with VG 
on DEDA. 

Record final VG and Delta VM 
Key into DEDA (read out Perigee) 

CLR 343 READOUT 
Record - Perigee 
Key into DEDA 

CLR 400 +10, 000 ENTR (Auto 
Submode) 

• • 
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• 
COMMANDER 

30. V06 N51 

TG XXBXX MIN - SEC 
VG XXXX.X FPS 
DELTA XXXX. X FPS 

VM 

31. a . V33E - No Trim Maneuver 

b. Key V37E 41E for final RCS 
Trim. 

32 . Receive orbital data from MSFN 
(R30 - Orbital Parameter Display) 

4. POST THRUST EVALUATION. 

1. ATTITUDE CONTROL/ MODE 
CONTROL - AUTO 

3. FL V06 N43 

Apogee ALT XXXX.XNM 
Perigee ALT XXXX.XNM 
TFF XXBXX MIN -

SEC 
V33E 

• 
SYSTEMS ENGINEER REMARKS 

30. Transmit to MCC terminal values of 30. Consider CSM DSKY -display VG and 
Delta VM and VG. Receive opinion from Delta VM values in the decision concerning 
MCC on need for final RCS trim. RCS Trim Maneuver . 
Compare Delta VM value on DSKY with 
VG value on DEDA. 

Call up Perigee on DEDA 
CLR 343 READOUT 

Record VG and Perigee from DEDA, 
and Delta VM from DSKY. 

2. (R30 Orbital Parameter Routine) 2. The orbital parameter routine may also 
Receive trajectory data from MCC be entered by Key V64E, though it is normally 

Perigee entered automatically after a thrust program. 
Apogee 
Time to free fall Time to free fall to 300,000 ft above launch pad 
Total SENSED VELOCITY radius. 

3. Record values if different from MCC 
values. 
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COMMANDER 

Poss FL V06 N35 
T Perigee 

00XXX. Hrs 
000:XX. Min 
0XX.XX Secs 

V 33E 

FL V50 N07 
Rl 00000 

V37E 00E 

Key V37E 25E 

Monitor FDAI 
PITCH * * 
ROLL * * 
YAW * * 

Azimuth LOS Rate - * * MRAD/ SEC 
ELEVATION RATE - * *MRAD/SEC 

FDAI ATTITUDE ERROR - IN 
DEADBAND 

ATTITUDE RATES - * ZERO ± * 
DEG/SEC 

FDAI PITCH - * * DEG 
FDAI ROLL and YAW - STABLE 

• 

SYSTEMS ENGINEER REMARKS 

4. Record valve of T Perigee. 

5. Verify LM Safe Orbit 

6. Receive request from CSM for 
tracking attitude 

8. Tracking Light - * * 8. R to CSM Beacon Mode 

eye 1500 ft<R<lONM Dim 

10NM<R<130NM Bright 

telescope 1500 ft<R<30NM Dim 

30NM< R . 130NM 

130NM)_ R <400NM Bright 

9. Communication from CSM "Locked 
and tracking". 

10. Verify following CDR caution lights -
OUT 

ASC PRESS 
DES REG 
DES QTY 
CESAC 
CES.DC 
AGS 
LGC 

• 
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COMMANDER 

• 
SYSTEMS ENGINEER 

ISS 
RCS TCA 
RCS A REG 
RCS B REG 
DC BUS 
CABIN 
SUIT FAN 

11. Verify following SE caution lights -
OUT 

ASC Hi. REG 
ASC QTY 
ENG GMBL 
PGNS 
INVERTER 
BATTERY 
RNDZ RDR 
LDG RDR 
PRE AMPS 
RCS 
HEATER 
C/ W PWR 
ECS 
02 QTY 
GLYCOL 
WATER QTY 

12. Monitor following Indicators: 

MAIN PROPULSION/ TEMP 
FUEL - * * 
OXID - * * 

MAIN PROPULSION/ PRESS 
FUEL and OXID pointers -

aligned 
REACTION CONTROL/ TEMP A and 

B pointers - Green Band 
REACTION CONTROL/ PRESS A and 

B pointers - aligned 
ENVIRONMENTAL CONTROL 

PRESS/ SUIT - GREEN BAND 
PRESS/ CABIN - GREEN BAND 
PART PRESS CO2 - GREEN BAND 
GLYCOL/ TEMP - GREEN BAND 
GLYCOL/ PRESS - GREEN BAND 

• 
REMARKS 
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COMMANDER 

13. Receive optical tracking trajectory 
data from CSM. 

14. R/D TLM CALIBRATE - ON 
(12 seconds). 

• • 

SYSTEMS ENGINEER REMARKS 

13, Record data and compare MCC, 
CSM, DEDA, and DSKY Trajectory 
Values. 
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