
TLI
REMARKS

TB6p X 2 4 7 3
R X X X 60

TLI p X X X 9
Y X X X GC'

BT X X X55

AVC' ! ( C 1
VI .i. C

RXXX359

SEP P X X X09
Y X X X STO
R X X X 30 j

EXTRACTION P X X X 2 0 /

Y X X X 0 0
R2 ALIGN X X

R2 IGN X X 0
ORDEAL START X X 5
YAW X X X i

EJECTION TIME: 6 0

FEC/TSG FORM 409 (JUNE 69) sana-une



MANEUVER PAD

S M T E S T PURPOSE COMMENTS:

S P ,5 S G S PROP/GUID

+ R'S WT N47 GDCALIGN SET STARS

0 0 1 2 ' PTRIM N48
Y R ALIGN- 0 0 O i i TRIM

+ 0 0 HRS GET P ALIGN
+ 0 0 0 MIN N33

+ 0 C SEC Y ALIGN

N 'n AV N81

AV
Y

AVZ ULLAGE

X X X R

X X X C P

X X X C Y
H N44

A HORIZON/WINDOW
H

VT

X X X BT

X AVC

X X X X i i SXTS

0 SFT OTHER

0 0 TRN •

X X X is BSS

XX SPA

X X X SXP

O H LAT N61

LONG

RTG0 EMS

V10

GET .05G



MANEUVER PAD

PURPOSE COMMENTS:
PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 PTRIM N48
Y R ALIGN

O O TRIM

+ 0 0 HRS GETI P ALIGN
+ 0 0 0 MIN N33

+ 0 i SEC Y ALIGN

AV N81

AV
Y

AVZ ULLAGE

X X X R

X X X P

X X X Y

H N44
A Z INDOW

H
P

G AVT U

X X X BT

X AV

X X X X ' S S 2

0 SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G S k)CL MJk' (13



MANEUVER PAD.

PURPOSE COMMENTS:

PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 RTRIM N48

0 0 YTRIM R ALIGN

O O HRS GETI P ALIGN
+ 0 0 0 MIN N33

+ 0 - SEC Y ALIGN

AVy N81
AVY

AVZ ULLAGE

X X X R

X X X P

X X X

H N44
A HORIZON/WINDOW

HP

AVT

X X X BT

X AVC

X X X X SXTS

Ø SFT OTHER

0 0 TRN

X X X BSS

X X ' SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G



MANEUVER PAD

PURPOSE COMMENTS:

PROP/GUID

+ WT N47 GDCALIGN SET STARS

0 0 / PTRIM N48
Y R ALIGN

O O O 5 TRIM

+ 0 0 • HRS GETI P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AV N81

AV
Y

AVZ ULLAGE

X X X R

X X X P

X X X Y

HA N44 HORIZON/WINDOW
H

P

+ AVT

X X X BT

X AVC

X X X X SXTS

0 SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X - SXP

O LAT N61

LONG

+ RTGO EMS

V10

GET .0SG



MANEUVER PAD

PURPOSE COMMENTS:
PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 PTRIM N48

0 0 YTRIM R ALIGN

+ 0 0 HRS GETl P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AV N81

AV
Y

AVZ ULLAGE

X X X R

X X X P

X X X Y

+ . HA N44 HORIZON/WINDOW
HP

AVT

X X X BT

X AVC

X X X X SXTS

0 SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G



w

MANEUVER PAD

PURPOSE COMMENTS:
PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 ETRIM N48

0 0 TRIM R ALIGN

+ 0 0 HRS GETl P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AVy N81
AV

Y

AVZ ULLAGE

X X X R

X X X P

X X X Y

HA N44 HORIZON/WINDOW
H

P

AVT

X X X BT

X AVC

X X X X SXTS

0 SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G



MANEUVER PAD

PURPOSE COMMENTS:
PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 PTRIM N48
Y R ALIGN

0 0 TRIM

+ 0 0 HRS GETI P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AV7 N81
AV

Y

AVZ ULLAGE

X X X R UkM &

X X X P

X X X Y

HA N44 HORIZON/WINDOW
Hg

AVT

X X X BT

X AVC

X X X X SXTS

0 SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G



MANEUVER PAD

PURPOSE COMMENTS:
PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 TRIM N48

0 0 TRIM R ALIGN

+ 0 0 HRS GETl P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AV N81

AV
Y

AVZ ULLAGE

X X X. R

X X X P

X X X Y

HA N44 HORIZON/WINDOW
HP

AVT

X X X B 3
E4Do

X A

X X X X SXTS

0 SFT OTHER -

+ . 0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G \/E7as? Rd5 TE!3 A INat Low



PURPOSE COMMENTS:
PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 TRIM N48

0 0 TRIM R ALIGN

+ 0 0 HRS GET P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AV N81

AVY

AVZ ULLAGE

X X X R

X X X P

X X X Y

HA N44 HORIZON/WINDOW
H

P

AVT

X X X BT

X AVC

X X X X SXTS

O SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G NASA-MSC



PURPOSE COMMENTS:
PROP/GUID

WT N47 GDCALIGN SET STARS

0 0 PTRIM N48

0 0 YTRIM R ALIGN

+ 0 0 HRS GETI P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AV N81

AV
Y

AVZ ULLAGE

X X X R

X X X P

X X X Y

HA N44 HORIZON/WINDOW
H

P

AVT

X X X BT

X AVC

X X X X SXTS

0 SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G NASA--MSC



PURPOSE COMMENTS:
PROP/GUID

WT N47 GDC ALIGN SET STARS

0 0 PTRIM N48

0 0 YTRIM R ALIGN

+ 0 0 HRS GET P ALIGN
+ 0 0 0 MIN N33

+ 0 SEC Y ALIGN

AV N81

AV
Y

AVZ ULLAGE

X X X R

X X X Y

H N44
A HORIZON/WINDOW

HP

AVT

X X X BT

X AVC

X X X X SXTS

0 SFT OTHER

0 0 TRN

X X X BSS

X X SPA

X X X SXP

O LAT N61

LONG

RTG0 EMS

V10

GET .05G
NASA-MSC



ENTRY PAD e-

AREA

X X X R .05G
X X X P .05G COMMENTS:

X X X Y .05G
GET HOR

X X X P CK

0 LAT N61

LONG

X X X MAX G

V400K N60

- 0 0 I400K

RTGO EMS

+ V10

RRT

X X RET .05G*

+ 0 0 DL MAX*
-- N69

+ 0 0 DL MIN*

.+ . VL MAX*

VL MIN*

X X X : DO

X X RET VCIRC

X X RETBB0

X X RETEBO

X X RETDRO

X X X X SXTS

0 SFT

+ 0 0 TRN

X X X BSS

X X SPA

X X X SXP

X X X X LIFT VECTOR

FEC/TSG #373 (MAR 69)
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ATTACHMENT .1

GSM CONSUMaLE. /ellGET

GET Source

CM DRY WAD

SM DRY

QD A WPR GNd/TM

QD B WPR "
QD C WPR "
QD D WPR "
SPS FUEL "
SPS OXID n

H2 TK 1 ECOMfM

H2TK2 "
02

02'JK2 "
H20 POTABLE "
H20 WASTE "
04 MISC SODB

SM MISC SODB

CSpl WEIGHT CALC

CM DRY WAD

H2(i POTABLE ECOWNM

H2') WASTE "
CI.: MISC . SODB

Cl. WEIGHT CALC

C;4 a SODB

CR @ LOOK CALC

SC/TCG Vorm 269 ( July 68)
A6-3



Ge.nb ee RI-1R 0

ATTACHMENT1 GM T - 2G f OG422

CGM CONSUMcLES/WilGHT

CET Source

CM DRY MPAD

SM DRY NE

QD A WPR GNd/TM

QD B WPR "
QD C WPR "
QD D WPR "
SPS FUEL "
SPS OXID "

H2 TK 1 ECON

H2TK2 "
0 TK i "

02'JK2 "
H20 POTABLE "
H20 WASTE "
of MISC SODB

SM MISC SODB

CSM WEIGHT CALC

CM DRY MPAD

H20 POTABLE - EECOM/NM

H2s) WASTE "
Ci! MISC . SODB

Ct. WEIGHT CALC

C;4 a SODB

CR @ 400K CALC·

MC/TGG Vorm 269 ( Iny 66)
A6-3
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-p e g g a g e GNC CONSUMAELES STATUS

DKD WT

CSM WT GMT 26 09 eM i GNC

SM RCS

TOTAL A B C D

WPU ( ) ( ) ( ) ( ) ( )

FP ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

V AVAIL DAP SCS _

BT AVAIL DAP SCS

SPS

TOTAL FM OXID

WPU ( ) 15613 ( ) 26(<57 ( )

V REM UNDK DK

BT REM

BLOWDOWN ÈVREM BT REM 1 or 3 men

ÈVRL

FEC|TSG Form 391 (Rev Oct 70) NASA-MSC
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APOLLO 15 MISSION COMMENTARY 7/26/71 1755 CDT 0920 GET 49/1

SC --And Houston, that last NOUN 49 looked like a
60 and 16.

CAPCOM We copy.
SC Houston, this is 15. Ready on that update

concerning the UV photo.
CAPCOM Roger, on page 3-15 in the flight plan, in

the left column about the 17th line down we have 2 frames with
filter number 2.

SC (Garbled) I found that line.
CAPCOM Roger, and instead of 2 frames at 20 seconds,

we would like 1 frame at 20 seonds; and we would like a
second frame at 2 seconds.

SC Roger, I copy 1 at 20 seconds and 1 at 2.
CAPCOM Roger, the reason for that is that they have

recently measured a secondary light leak in that filter and

they need a different exposures like this to really separate

the two peaks in the filter trans-missitivity. Incidentally,
this is going to pertain to all the UV photography of the
earth on down the line hur we'll. Update it as we com
them. nd 15, we have a preliminary procedure about to come

pmo you to see if we can isolate whether this ground
and the SPS system is in Bank-A or Bank-B, and that'll be
coming up in just a few minutes. We --

SC I understand.
CAPCOM And we'd like to do that before we start the

UV photography.
SC Very well.
CAPCOM 15, this is Houston, I have the preliminary

procedure I spoke about and we're hoping you might be able
to do it while Al works with the P23.

SC Okay, go ahead.
CAPCOM You might r.efer, if you want to see what's

going on, to Drawing A.9 down in area E3. We're playing
with the DELTA-V thrust switch and the idea is this: first

of all, let's open the Group-5 circuit breakers on panel 229,
both main-A and main-B. That's back up to the SPS pilot

valves on panel 8 which we also want to open. Verify that.
SC Okay, Group-5, main-A and main-B on 229. Stand

by.
SC Okay, both of those are open.
CAPCOM Roger, we verify Group-5 both open, and the

SPS pilot valves both open. Then, we'd like to take the

DELTA-V thrust A switch and try to balance it right in a
center position, tease it back and forth a little bit to see

if you can get any flickering in the SPS thrust ON light.
SC Okay, stand by.
CAPCOM Jim, let's - let's hold up a little bit before

we do that. We don't - we're not all set up down here to
watch that also. So let's - let me read on through the
procedure.



APOLLO 15 MISSION COMMENTARY 7/26/71 1755 CDT 0920 GET 49/2

SC Okay.
£ CAPCOM If the light does flicker, of course, that's
/ going to isolate in this case if we were playing with the

C DELTA-V thrust A switch. That will isolate the problem into

the A bank of valves. If we don't see any flicker, then we'll
go ahead and try it with the B bank, actually, we would like to

go ahead and do it with the B bank also. So, stand by amoment.

SC Okay, I'm standing by.
CAPCOM We'd like to have a high-gain medium.
SC High-gain medium.

END OF TAPE



APOLLO 15 MISSION COMMENTARY 7/26/71 CST 1805 GET 9:30:00 50/1

/ CAPCOM 15, this is Houston. We're ready to go ahead.
Verify again the group 5 breakers and the SPS pilot valve

Œ_/breakers and then let's tease that Delta V thrust A switch.õC!øÜ�&�Try to balance it in a central position.

SC Okay, will do. We note that trying A.9
echo 3 doesn't seem to fit what you're doing.

CAPCOM Actually it's area echo 3 and 4 and it simply
shows you the Delta V thrust switch is there.

SC Oh okay, okay.
CAPCOM The light has a contact, whether that switch

is on or off and we would like to balance it half way between
so that we don't have a contact.

SC Okay, here goes Delta V A now. Okay A is up
and on and the SPS thrust light is off.

CAPCOM Would you confirm that the Delta V thrust A
switch is up and the light went out, is that correct?

SC That's correct. It's still in the up and on

position and it went to the on position, up, the light wentout.
CAPCOM Thank you.
SC I'll just leave it there while you think aboutit.
CAPCOM Thank you, that's stand by.
CAPCOM 15 this is Houston. We'd like to feel our way

ahead here, and we'd like to have you put Delta V thrust A
back to off.

SC A is off, and the light remains off.
CAPCOM We copy.. 15, this is Houston. Our telemetry

confirms both of your observations and we would now like to
have you cycle bravo.

SC Roger. Bravo is up and on, the light is off.
Now Bravo is off and the light remains off.

CAPCOM Copy. 15, we'll sit tight and think about that
for a while, thank you.

SC Rog.
CAPCOM 15, this is Houston. As a final check as to

what's happening in that switch, we'd like to have you tap

around the Delta V thrust switches a bit. To see if any light
flickering comes on.

SC Roger, in work. Would you believe it came
on.

CAPCOM We copy and we saw it down here. Okay, with
the light now, let's cycle Bravo on and try to tease it in
the middle if it stays on.

SC Okay, cycling bravo. Okay no change at all
with bravo cycling several times through the middle.

CAPCOM We copy. Okay leave Bravo off and let's cycle
A again.
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SC Roger. Okay right in the center of the

contacts with A right between the 2, I can get the light
to go out, but now when I go up to on, up on, the light

comes on again. Now I've come back to the off position

and the light's off. So I think you've isolated your
problem.

CAPCOM Roger.

END OF TAPE



APOLLO 15 MISSION COMMENTARY 7/26/71 GET 9:46:40 CDT 18:21 51/1

CAPCOM 15, this is Houston. We're willing to stop
playing with the light problem at the present time. We'd
like to verify that both DELTA-V thrust switches are off.
And we'd like to have a group 5 circuit breakers both closed,
but please keep the pilot valves circuit breakers open.

SC Okay, DELTA-V thrust verified off. Pilot

verified open and all closed to group 5.
CAPCOM Thank you.
SC Gram 8.9.

END OF TAPE
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PAO This is Apollo Control at 9 hours 53 minutes.
This troubleshooting with the 15 crew has just completed.
It does give us confidence that the Delta-V thrust switch A

is faulty whether through contamination or whether something
is loose in the switch, we don't know, but it does give us
confidence that both banks of ball valves in the service
propulsion system are okay. We do not now plan to proceed

with the procedure that had previously been planned for
midcourse correction 1. We're confident that we can

develop procedures to operate bank A safely whenever we
burn the engine.

SC Omni Delta, please.
SC Roger. Omni Delta.
CAPCOM 15, this is Houston.
SC Houston, 15.
CAPCOM Let's summarize our situation with that

thrust on light. The telemetry we got down here, we
actually have two lights which show up in that area, E4
and 5 on diagram 8.9. Gave us some rather confusing data

that we don't understand yet, but we'll be working on it,
but we do feel confident enough that there's no need to

fire the engine at the present time and since the midcourse

1 is a correction of 2.8 feet per second we don't think
that we'll be having a midcourse 1. For your information

at the present time midcourse 2 looks about like 5.0 feet
per second.

SC Okay, understand. We'll just hold tight,
skip midcourse 1, standby for 2.

CAPCOM Roger. And 15 be advised we'll have a
flight plan update in the near future.

SC Roger. That was a pretty good S-IVB wasn't
it?

CAPCOM Roger. Hey, and you can tell Al up there
that those look like pretty good P23 markings.

SC Okay, he's glad to hear that.
SC Very good, Karl.
CAPCOM 15, if you'll give us ACCEPT, we'll send

up a new state vector.
SC (garble)
CAPCOM Say again 15.
CAPCOM 15, you can have your computer back.
SC Roger.
PAO This is Apollo Control at 10 hours 20 minutes.

The Apollo 15 crew now taking ultraviolet photographs of

the earth as scheduled in the flight plan. Apollo 15 is
49,511 nautical miles from earth now. Travelling at a
velocity of 8,407 feet per second.

END OF TAPE
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IRIG/PIPA BIAS UPDATE REQUEST

TO· GUIDO GET 2 7 : f t : 07
INFO: LGC/CMCSUPPORT

FROM: CONTROL/GNC CONTROL/GNC

IRIG DRIFT COMPENSATION

ADDRESS MERU OCTAL MERU

CMC LGC

NBDX 1460 1460 Î• 2Ý 0 0 6 3 'Ý NBDMX

NBDY 1461 1461 "7' ffi 7 7 af 2 NBDM

NBDZ 1462 1462 - 2, 3'? 7 7 3 ) 7 NBDMZ

PIPA BlAS

ADDRESS PULSES/SEC OCTAL PUL/SEC
CMC LGC

PBIASX 1452 1452 APBIASX

PBIASY 1454 1454 APBIASY

PBIASZ 1456 1456 APBIASZ

NBDX (Y,Z) = REQUIRED COMPENSATION

NBDMX(Y,Z)= MEASURED DRIFT OF IRIG'SWITH PRESENT COMPENSATION
PBIASX (Y,Z) = NEW PIPA BIAS

APBIASX (Y,Z) = DIFFERENCE BETWEEN PRESENT LOADED PIPA AND
MEASURED PIPA BIAS

FEC/TSG Form 312 (Oct.,68)
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RETROUPDATE(NO COMM- use Block Data)
GETI e .05G

AV GET DROGUE -
VC ENTRYR

atb P
GET400K Y

. If time permits, go to G&Nthrusting procedures;
if time critical, continue with SCS ,CV.

eb res GeovP r C2) - €Ms£
XX:XX Set DET counting up to GETI

GDC ALIGN
EMSFUNC - EV SET/VHF RNG
SET t.Vc f-BeRT''/O
EMSFUNC-AV

TVC CHECK & PPEPy---**
(8) cb STAS C T SYS 11) - close y

cb SPS - close €½>59$ R/LE/' \/3(2)-oPEN
VANATT (3) - RATE CMD 6/g
LIMIT CYCLE - on (up)
ATT DB - MIN
RATE - LOW
TRANSCONTPWR - ON
SCS TVC (2) - RAT CMD

.. AV CG - •69M* l. SM .--
TVC GMBL DRIVE P&Y - AUTO

(54:00) MNBUSTIE (2) - ON
(-06:00) TVC SEP,VOPWR #1 - AC1/MNA

TVC SERVOPWR#2 - AC2/MNB
ROT CONTRPWRNORMAL(2) - AC
ROTCONTPWRDIRECT (2) - OFF . .
BVAGMODE(3) - ATT1/RATE2
SC CONT- SCS
RHC#2 - ARMED '



L
4-15 ..

(55:00) PRIMARYTVC CHECK
(05:00) GMBLMOTPl-Yl - START/0N (LMP Confirm

Verify TRIM CONTROL& SET
· Verify MTVC

' SCSTVC (2) - AUTO
THC - CW
Verify N0 ffTVC

SECTVC CHECK
GMBL MOTP2-Y2 - START/0N (LMP Confirm
SET GPI TRIM
Verify ifTVC
THCNEUTRAL
Verify GPI returns to trim

c'Verify NOMTVC
ROTCONTPWRNORM(2) - AC/DC

/ ROT CONTPWRDIRECT (2) - MNA/MNB
FDAI SCALE - 5/5
LIMIT CYCLE - OFF

UPDATEDET
SPS He vivs (2) - AUTO(verify)

(58:00)
(-02:00) AV THRRT A - NORMAL

V37E 47E GET TNM51 f.;Y o 8)/ NSEl
THC - ARMED old RElfEd EIENY 't 50514
RHC(2) - ARMED e r -

(59:30) TAPERCDR- HBR/RCD/FWD/C RE ET
(-00:30) EMSMODE- NORMAL

ON tospo coE CL tes F>LsT C oíE
See GURN

SPS-THRUST-bt---N E5 1N·& b
€6-99----- V--THRUST--( )---NORMAe T- R ^!D. IG AI

c6 SPS en.aTVLV
(Ab - oPeri AF/4

teffTSR-TM T-MG 3 isEC0Mb5

eis-eeteT-Ise-99WM2
SPS INJ VLVS (M OPEN .'
SPS He vlys tb-gray
SPS FUEL/OXID PRESS - 170-195 psia

• ass---eneANees
Ar-Te.R.zawrtou conF/Rus»: ab s'Ps Pig.orvtv A(o

-oPEA))

NoYE : BORN Sf/Otill) tio7 EX.C66Þ
\ 5 EC. .DURAT/oAl
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00:XX ECO

AV THRUSTA - OFF
VERIFY THRUST OFF

SPS INJ VLVS (4) - CLOSED
SPS He vivs tb (2) - bp

GMBLMTRS(4) - OFF (LMP Confirm)
TVC SERVOPWR 1&2 - OFF
MNBUS TIE (2) - OFF

19 F 16 83 AV XYZ (CM) (.lfps)
RECORD AVC
EMSFUNC - OFF AVX
EMSMODE- STBY AVY

AVZ
ATTDB-MAX
TRANSCONTPWR- OFF
ROT CONTRPWR DIRECT (2) - OFF
BMAGMODE (3) - PATE 2

• TAPE RCDR- off (ctr)
PCMBIT RATE- LOW

PRO
F37 00E
When CMCActy 1t out:

V66E

Go to ENTRYPREP& SUPERCIRCENTRYPROCEDURE
pg E/1-1

RFTE R TEST 47 /F sps L/72 Gog
ouT ATTEM PT Yo GET 4/re ou
Hy PUSH/MG ON PAA)Ed.



SPS PROPELLANTUSAGE DATA

BURN DESCRIPPION /1 C C ( / MISSION N l-- L U

: Y0: À.E & 7 BANK: SINGLE DUAL

TIG Ý: ¿?d •i I ef0 S/C WT.START END / O O9 9 0

BT : : rn SEC • 7 9 PAD ¿V RCS ¿V C2 .
T SEC ·!U åV SPS ¿V 7 i .7 -

PU VALVE POS. N G ( Ig

......(F-T F R.na.. MarO Te )
FUEL OXIDIZER PROPELLANT

MED i,T SEART OF ÜËÜ /

CREli READOUT L|sST BURN

CRD READDUr END CF BURN

USED

PICrS TM LAST BURU

TM END OF BURN

USED

NED INPUT AFTEP, BURN I Ó Î.y

DETERMINEDWITH DETERMINED WITH DETERMINEDFROM DETERMINEDFROM
FLOW RATK. AND IMU ¿V.PROP PUGS CREDIREAD PUGS TM READOUT
BURN TIME PROGRAM OUT

"EL D

D TNKD

PROP TNKD p, y-

FLOW RATE l.-f c--f Cf

RATIO / '; (



Myuel TNUST X & DEL-oC, AVnil.

�?�æ_GPFcoN

DC 2719e+ gt s'SPS BURN SUMMARY -

BURN GNQ MISSION

$292 G_ TEVENT

CMCTIME

BEE'OREBURN END OF BURN
DR2 /*
ACDU PITCH

ACDU YAW

ACDU ROLL

PACTOFF

PITCH GMB POS 3 0

PACTOFF/GMB POS fi
OCDU SHAFT DAC

SODB P Trim

YACTOFF

YAW GMB POS s 2 3 - , 2 3 '

YACTOFF/GMB POS A
OCDU TRiJNION DAC

SODB T Trim 2

LM WEIGHT

CSM WEIGHT

MAX PITCH RT

MAX VAW RT - . I

N81 BEFORE BURN

N85 END OF BURN
VG I .

VG Y 9C

- VG Z

v V.9
C

P DIFF CLUTGH CURR ' I - 9 i I3
Y DIFF CLUTCH CURR - A .. - A A 'i

*ESTIMATED GMB MISTRIM -

SYSTEM STATUS
*GMBMISTRIM = Gp - am

GP = GBL POS BEFORE BURN
GS = GBL STEADY STATE POS

ORIGINATOR · AFTER IGN



FLIGHT DIR MISSION LOG DAY REV PG

I I 17
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

' 61 4 1>7-- l'wam m.b -po Go opF Fee.

] - R Sesc.. /W-Tera. Guai3 34aJ BAct'-

oNJ Samsg .

Ts '2-3440 +2.2.25

) .o S st.. Pc.
MsgFSo EYMS MrJ A 4 MG S CUS S'"

2-3 R i L e t-adT ¯To M e #L Doe errrrra. EAR

-25a On'em- Laos r Losé .bAT

b\ib7 2 8 -NP + 2'S coy- to/ar facey

bi om 7 set..

D1. orar g se

SACR- 0 0 5 Tra 9

19+o C Gee %% -TI-kW Aar ear 5-UDI taNT

5ft 'TUR0 er L i tts }s i b APTEN2. UE.0 Ås -TME

td5EE GGTT'l!% e ETC ,

T4?R T¯)4 i k-- 1 T STN4e-t> cy , E.Ai $5

60EE-

79toß birscT&T 962 Ar Jo se

MSC FORM 1441 (APR 65)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

17

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

(0%'> CRac-«-6 - Ecc Pond

'2..+2.4 (cood 9m kaa i+4N
~7-?.50 (03+4)+30) Lilc •9

23+ 2.4 /M/c.. : o;7
241 t 'Mf 630;, -0,6 U f bMr G.b - IDEM i o

) M0 À\l MET)ei) Foe SacP 0552> MELD.5

44 es< Peo? Use Fox aw;e 6T 77as

y)ILL. UfAMZE LJN T ; Laf ) MG &

M4 o PrLov cacomms 0.T? sa ST U>a

N410 luedLsä Guev'E .

So-Mo Ce>eu ta amm e ca 6/ini (Ao ep-s r

Fea.. L-oT gerc - Wim Peo€Aecq saar-
bood Moe lì AT Lor C/o - 40 6sc.

To GrECT Geol StuhL.KÊAME.'TiißDST bATA

F;>t .Z:of9 (_19.C; CTC -

MSC FORM 1441 (APR 6i)

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

19
- SITE/AC0/LOS FLIGHT EVENTS/HISTORY/BRIEFING

6LA 13 de og . ·>c SKT PHotoTTS'T

FL-y b te-s A \/ au's sceeed a

il y J

0.0|| Coo o T G Taor , og 0, 000 .

MSC FORM 1441 (APR 6E )

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLtGHT DIR MISSloN LOG DAY REV PG

?-0

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

.: 'a 97 Se eFre/a/cra, Lose;f TM.Gesu co¯

33+ 49 /+caJs. 2. vaAcevo1†) MG -L-(4

�caae/oc Atefi e¡�s
+�6�/s,

( 5.8 e X . ch s y pd f
prer. Th i -s g·c-hip are
y ( toee, nei o uvtok if y1

eats't 'TM

(fA ke bro ce mine e 9)oSS en

T y92 0E le r ,

b 6 6 p n ju à r, p $ R T M[ te yp

Oco°F , CK at k 6PesM e

ssìÛ(a av eric ce k (e--

\l....,a9 .s-a-s ue-- bJK VL r -e fo{
-6 oom AddWR Ar swll, Gresh

DOE - Elig(C- 09

Lofc- -Sigh 9

MSC FORM 1441 (APR 63) L H



SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

o MC,C 2.-- -(,. ,7., a.s

deal ,2 , L to ke.
SPSTawine; cura arr AeoMAcy."

csureÃ L.>p Yeue? k• c o-f
L 33 DÖf T

OT .
20 7 2> &, ) s e sT 4. L e re..

> GE?I & a Skyfukta
zesso S-seeg .

205 O O 03 e 35m e G,r e
E /, ,o 40\cff-. es

2 6 a oc o f·c t' I-e> b i pagiy4 GD

EmeIown to7ÍÍ werle up neu.>

sopa thed e t. for- Eo

é ber ha seA e- C- i toenceár

e í'T o okUff . He otU e sp/s

MSC FORM 1441 (APR 66)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



,HT Di R MISSION LOG DAY REV PG 1.2.

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

36 -+ To ryeom re po e'{ «A t-60
ión-nos( L E 3 A-C f c-k pop()€Á ed'L.

ISC FORM 1441 (APR 6 )

FLIGHT DIRECTOR'S MISSION LOG



APOLLO 15 STATUS REPORT
July 27, 1971

GET: 38:00

COMMUNICATIONS

Communication system performance has been nominal. Playback of the data
recorded on the DRR indicated that the high gain antenna reaction to the
intentional drop of the S-band uplink carrier was as expected.

DISPLAYS AND CONTROLS

No change.in status.

INSTRUMENTATION

No change in status.

POWER DISTRIBUTION AND SEQUENCING

At approximately 33:47:24 GET, a CSM DC Bus "B" undervoltage and AC Bus 2
voltage alarm occurred. A quiz of crew activities
at the time revealed no unusual activities. An inspection of all circuit
breakers revealed the Integral Lighting breaker CB33 on panel 226 was open.
An analysis indicates a short circuit of the magnitude required to open
this breaker is sufficient to cause the above alarms. It is not planned
to reset the breaker.

CREW SYSTEMS

No change in status.

GUIDANCE AND CONTROL

No change in status.

PROPULSION AND POWER

SPS: All parameters continue to be normal. I'1/'

CSM RCS: Pressures and Temperatures - All parameters within expected
limits for extended attitude hold.

SM RCS Propellant Remaining:
A B C D TOTAL

Actual Remaining (Wpu) 263 263 262 264 1052
Planned Remaining

(Flight Plan) 1065
Red Line (Flight Plan) 810
*Delta from Planned -13
*Delta from Red Lines +242

*(+ indicates excess; - indicates shortage)



2

Fuel Cells & Cryogenics: The fuel cells are normal delivering approximately
78 amps to the spacecraft systems. The cryogenic system is normal with
approximately 872 pounds of oxygen remaining and approximately 73.1 pounds

of hydrogen remaining. 02 tank 3 dropped to 803 psi from 875 psi during
the PTC as a result of destratification. Tank 3 is not on C&W and thus
gave no alarm. This is not a problem and causes no concern.

Batteries:

CM Batteries: Batt A: AHe 1.61 AH Remaining 38.39
Batt B: AHe 3.13 AH Remaining 36.87
Batt C: AE6 2.11 AH Remaining 37.89

IbI Batteries: No change.

Battery A is still charging.

THERMAL

The temperature of the SM RCS Quad A oxidizer feedline (measurement SR So69T)
reached a maximum of 123 F at GET 37:00 as a result of an approximately
4 hour hot soak of Quad A. Although the feedline temperature limit is
175oF, an isolation valve located just upstream of the transducer has a

3Rerature limit of 105 F. This type of temperature response is expected
to occur on any of thTTCS Quads under similar conditions, therefore,
appropriate analyses and test data will be examined to determine the effects
of this thermal behavior,

f: /[
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Apollo 15/GET 57:00
AGC/JRGarman
7/28/71

More on the Optics

Based on the large optics calibration shift observed on Monday, and on
our suspicion that performing "optics zero" from a high (greater than
10 degrees) trunnion angle may be the cause, the crew was advised this
morning to always drive the optics to less than 10 degrees before
performing optics zero during P23 activities. The whole subject of
optics and the way the crew is using them still has me a little concerned
and It d like to explain why.
First, some background and facts from conversations Iive been in and
observations I've made during the past couple days. For as long as
I can remember, it has been a standard required procedure at KSC for the
optics trunnion to be manually driven to zero prior to zeroing the optics.
This procedure, a long time ago, was ja the crew checklist, but was
removed at crew request since they said it was absolutely standard
procedure with them (around the time of Apollo 9 I believe). On Apollo
10, it is believed that an optics calibration angle shift similar to

. what verve seen on 15 took place, but the evidence then was inconclusive
because the mark data was not nearly as good as iti s been on this mission.
MIT suspects that zeroing- the optics from a trunnion angle of greater
than 10 or so degrees could be the cause of our angle .shift. This is
because the trunnion motor reaches its full drive rate of 10 deg/sec
in one second, and if the trunnion is moving a full speed when it
reaches zero degrees, it is virtually guaranteed that it will overshoot
and hit the spring at around -11 degrees, or even the hard stop at
around -13 degrees. In either case, the sextant (SIT) mirror (and
perhaps other things) is jarred and could possibly shift or even in
a yery remote case, become inoperable. I understand that NAR once
broke one in this way, but that some design changes were made subsequently.
At any rate, if the above theory is correct, then one could be haunted
(like me) by a vision of continued zeroings causing continuing shifts
(which could well be cumulative) leading to a calibration angle of
sufficient magnitude to affect such things as P24 tracking. This would
be no problem to the most important program, P23, since it would know
about the angle by dint of calibrations that always precede marking
(and the crew has been told to be careful during P23). Other programs,
however, assume the calibration angle to be zero! Charles Manry (G&CD x3566)
performed some tests on a real (but well used) set of optics today.
These tests conclusively showed that zeroing the optics from a high
trunnion angle will cause the trunnion to overshoot at least into the
spring. By doing this a number of times followed by an optics calibration
each time, they were able to positively show an optics calibration angle
shift. In addition, the shifts seemed to be in the same direction.
However, because of 1 g environment, etc., shift magnitude data from
these tests is very inconclusive.

Out of all this a couple of conclusions are beginning to form in at least
my head. I believe that we should go ahead and tell the crew to always
drive the optics to near zero trunnion angle before turning the optics

' zero switch on. .All of the optics experts Irve talked to today were

(over...)
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quite surprised that wei d specified only P23, and we're quite sure that
the crew took the comment literally since werve seen the optics zeroing
from at high trunnion angle during non-P23 activity since the comment
was read up to them. Once again, theos is no problem for P23 since it
will know the angle; and I doubt that we i d ever be worried about P52's.
But, no one has yet been able to tell me for sure that we wouldnr t
have problems in other programs (P24, P20) if enough little shifts
added up to a big enough offset. Anyway, it's such an easy thing to
ask the crew to do, and it just doesnt t seem right to be knocking
any piece of precision gear around when we dont t have tol (and we did
observe a calibration shift). Just to keep it from being too easy,
though, I guess I should point out that MIT informed me that the ,
optics trunnion angle can drift out while the optics is off (and in J
zero which is how he does it). Hence, simply turning the optics
on in that configuration is the same as zeroing from a high trunnion
angle. Thus, we made need to add a postscript that says always turn
the optics on in manual, drive to zero, then optics zero. This is
little change since het s supposed to cycle the optics zero switch off
and on anyway after powering up the optics.

Another conclusion Ilm coming to is that we should have the crew perform
a simple optics calibration. There must be some time tomorrow that
he is in ATT HOLD anyway, and, we wouldnt t specifically be trying to
prove any theories, we'd simply be verifying that the optics are still
good and would be good for those other programs. Irm sure that this
is what we should have suggested in the first place, and I believe that
Manry is going to initiate just such a request via building 45 and SPAN.
What wer d be looking for is a calibration angle that is very small and
close to that last one he measured. Werd at least be able to get an
idea of what kind of shifts to expect if the above comment isn' t read
to the crew (always vice just P23 comment), and some proof that the mirror
isn't loose or any other such nightmares.

For a couple of closing remarks, let me point out that we are unable,
on the ground, to observe how much the optics drifts while off, since
the optics CDUr s themselves also go off. The fact that the optics
can drift while off is what makes it virtually mandatory to cycle
optics zero from off to on after power up. I'm quite sure that the
crew does not always do this. The "postscript" mentioned above, however,
takes care of it. And finally: no, I donit know how we've done so many
missions without this bag of worms appearing before. I suspect itt s
because crews used to drive to zero before zeroing irhich gets rid of
the whole problem; or we were just lucky (e.g. different optics, or
didnt t happen to zero from high angles much); or a combination.

John R.Garman
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FLIGHT PLANUPDATE

TIME ITEM
1. %71:00 HGAONMSFNCUE

S-BD AUXTV - SCI
PANORAMICCAMERAMODE- STBY (VERIFY)
PANORAMICCAMERAPWR - ON
PANORAMICCAMERASELF TEST - HTRS
MAPPINGCAMERAON - STBY

2. AFTER5 MIN: PANORAMICCAMERAPWR- OFF
S-BD AUXTV - OFF

3. 71:15 AFTER"CM/LMPRESSUREEQUALIZATION(DECAL)"
ADD: "PRESSEQUALVLV - CLOSE"

4. 81:42 FOR "CONFIGURECAMERA: (TERMINATOR PHOTOS)"
USE CM3 (HATCH) INSTEAD OF CM4

. 84:24 FOR"CONFIGURECAMERA:(TERMINATORPHOTOS)"
USECM3 (HATCH) INSTEAD OF CM4

6. 84:40 CHANGE"EL - ON (T START -2:40)" TO
"EL - ON (T START-1:40)"

7. 84:42 CHANGE"EL - OFF (T START -1 MIN)" TO
"EL - OFF (T START)"

GENERALNOTES:

1. NOTE: PRIORTO SIM DOORJETTISON VERIFY CM5 LEXANSHIELD IS MOUNTED
WITH CARDBOARDSHADE OFF

2. THE TLC OPTICS CAL FOLLOWINGAN OPTICS ZERO AND A GROUNDDEMONSTRATION
SHOWEDA SHIFT IN THE SXT MIRRORWHENZEROING THE OPTICS FROMA
TRUNNIONANGLE OF %26°. TO AVOID HIGH TRUNNION RATES FOR ALL OPTIC
ZEROING,USE THE FOLLOWINGPROCEDURES

a. IF OPTICS POWEROFF, PLACE ZEROSWITCH OFF BEFORETURNING OPTICS
POWERON. DRIVE OPTICS MANUALLYTO TRUNNION (10° BEFOREPLACING
ZEROSWITCHON

b. IF OPTICS POWERON, DRIVE OPTICSMANUALLYTO TRUNNION<10° BEFORE
PLACINGZERO SWITCH ON
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V 3.'L AL/9
C

P DIFF CLUTCH CURR '' 3 -}.

Y DIFF CLUTCH CURR -
*ESTIMATED GMBMISTRIM O

SYSTEM ATUS
*GMBMISTRIM = Gp ..r,q

GP = GBL POS BEFORE BURN
GS = GBL STEADY STATE POS

ORIGINATOR AFTER IGN



FtiGHT DfR MISSION LOG DAY REV PG

3

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

747v' & 7h er eD ..664 vt
VODGTó9 $

AJ S

5 -H5 e 25 AT-37Ntz 4.5

- -oli -2-0
,ool

SAS = Lt.- es

2544l I w s ou ~THaudus At Neo4

~ 2 oFF AT M ex % <>+J,ou NT 'Genado

7SiSo CoT 2. MuisANG At.AEMS A

&2 370 s er T 0"7

7 SvSó Tocv Rerzo /5 sæ ,Toro<st--

/2 Séc 4 -reyr nu.Tw as

' 40 I FT fec w /00 5<5c-
FLIGHT DIRECTOR'SMISSION LOG



Q/LDS FLlBHT EVERTS/HISTORY/BRIEF)NS ri-vrt.

DA-Ter o ~D 2-- Raw a vwft œ>a

T't = \ Time touts To R -ido)

7 3 48 14) $ was T To o Te rJ

os+3t+ìG is et i e/o

'73-(3i4) o ii ii OTR-L sob
o W Lao Ruy , EF ecomterto

og. Ar'So 99%5 ARwÐ
Q'> -T1 C., - \ vns u .

+ 3 a ,d A IC o-tsa

oc G-it' Rwl 3¿>f/p e /DVC ef/ACE'fd a Elwrai ja

e11 feea meM) F S-Lb osas
are más re cor o(, yz(
bLN 2 &de A

0

)t c.pece e C & QuY feaN

cc &\s sex cu p y,'c rs i o // CC

ORM 14A1 (APR 65) FLIGHT DIRECTOR'S MISSION LOG



/Vi C C - f- b//he- rr,na
EfVEffi Logic

E VENT /?Ecorpcß / 2 ENG ON E/|3 PwK
/ OFF

0 /RL TNE f//iE

2 N Eur Fion i 70 O 73?Jai /J

?)7- WOW £o/1 Q To l ???3/;t/7

erta!Gir LoG-Ic

L /J G /PE c o Rb elt O r ENG 0/ GM /4
6??

O /4LC (4e ryk2
0 - W GMT ?E c/2 1 76 0 73?3|ilsi'

O 7c | 23 �ð_?!?,

I -ja 0 73 fa HE

T/G weJ 71±Îl è??

6 lì/ G Evalf



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS . FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 6 9)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

'Al
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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1

G&N

SPS BURN SUMMARY

BURN .L. O I GN ŠCS MISSION Ae a a /.C
f o t.r t)

TIG TEVENT

CMCTIME ' 78+S/+45.9 7&+38-24-.7 <:;,+38.8

IlR1 2110 1
BEFORE BURN END OF BURN

DR2 Olill

ACDU PITCH O. 859.9 -359.5
ACDU YAW ?'~9,9 0.5 359-9

ACDU ROLL · 59.4 ° 3-0 356-3

PACTOFF i .NE 1.66 - Ø•D

PITCH GMB POS j.2l 1.9 9 - o.56

PACTOFF/GMB POS o.24- - o, i i o. 36

0CDU SHAFT DAC i . I 9 i ,á | - o.4-2

SODB P Trim 4- I. I ??

YACTOFF -0* 9 -0.52. c.38
YAW GMB POS -O.Ate, - 0.44 O -38

YACTOFF/GMB POS h -

OCDU TRUNION DAC - O. 2 O - O, G O - 4-3

f>ODB Y Trim - ÅZ 7
LM WEIGHT ?M.2 5.S

CSM WEIGHT S 9 6

MAX PITCH RT O .10
MAY YAW RT

N81 BEFORE BURN

N85 END OF BURN
VG X -2897.5
VG I -077(,.

VG 3 -004-+.1 -J

V 2993.9 -4.8 2918..7

P DIFF CLUTCH CURR - † - 4- i 4. 6
Y DIFF CLUTCH CURR - | 5 . . - A-- | 2.G

P.Au 0.04-

*ESTIMATED GMB MISTRIM MM - e.i7

SYSTEM STATUS
*GMB MISTRIM = Gp _ og

GP = GBL POS BEFORE BURN
GS = GBL STEADY STATE POS

ORIGINAIOR AFTER IGN - . a



MCC DATA R T FORM

| NPE VEHICLE OJQRsMAT (S) ART/STOP TIME Oi- DATO O ||E CONFIGU--I
| LE) (CIRCLE ONE) (' HSD OR THRIFT ' RCLE ONE: CTE, MET, GMT,GET , ti.!!!!3LE AS APPR E)

A PCM PL K OTHER (SPECIFY)
\/ SPECIFY DSE MSFN, MCC A. EVENTS DRIVEN:

CSM , DAYS HOURS MIN SEC

e. VOICE PLAYBACK

SPECIFY: DSE, MSFN,MCC LM $9 r L ( CCATS (PCMGS)
/

c. VOICE DUB IU s. VOICE LOOP
SPECIFY: KEYSET/LOOP OICE P/B ONLY)

SPECIFY e.g.MSTC,CVTS/

o.TELEVISION PLAYBACK SDS
c. COLOR EIDOPHOR (TV P/B ONLY)

E. EMOD

LCRU o. PLAYBACK_.BIT QÛÛ,NOTSET
F. THRIFT DELOG

SPECIFY: NORM CYCLE/ASAP EDABLE CHART RECORDERS)

G. D/TV DELOG F. DEDICATED CHART RECORDER
(SPECIFY MSK)

S-H A.MISSIONPHASE L c O CHAR.I_RECORDE

3.SITE/REVOLUTION MGS H P I EC I RSs. OTHER (SPECIFY) S-IC
c.PCM BIT RATE .OTHER (SPEClFY)
0.SAMPLE RATE

PLSS
E.PLAYBACK BIT RATE

RIGINATOR MCC POSITION PHONE/LOOP CODE

GET OF REQUEST

DATA REQUESTED BY GET

SHORTSTATEMENT OF TIME CRITICALITY te JLer G

(e.g. NEEDED BEFORE DOI FOR MORE SPS ANALYSISor NEEDED BEFORE TLI FOR A FMR GO/NO-GO /

NUMBER OF COPIES REQUIRED DATA DELIVERED TO
NASA - MSC

FCD/TSG FORM NO.467 (APR1L 1971)



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 61)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

De L e::' -
2.. T39 v4 3.3

m QN .o r k' N
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4 .o Pino et,5

hv' 9,4
F J 1°i,LT - Too noe ,

o y- 2..-A , 5'E

.ClO

-U,OOM

-rec &
MSC FORM 1441 (APR 6 )

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE./ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

'la ed Scres B-.yn?£ y a,s..( se Dli
PZ--o ',E36

CIRC. B0(¿N -rHfLMST ses
BMS l(c, = 7,0 27 ILp

- s j - , ,J ,

2-sk B PU peeree æ oper

EtMP (o

70 17 O i AA E'S

adÅrms 17 toS
ockce\ el (oo ta cif7 )

6~la L9 i

Vsle, do no ha srt ic VPdr( C
EWiMel b t c ed en M./t /F-l'/-

ali FITO o USE 199 79 in 12TCC
MSC FORM 1441 (APR 65) C

60 FLIGHT DIRECTOR'S MISSION LOG
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C&N

SPS BURN SUMMARY

BURN OO I GN SGE- MISSION / /

TEVENT

CNC TINE $2 f-3'7f/23 f.lffo #2,f ly T &

im 3-1 / o f
BEFOREBURN END OF BURN E.

DR2 CIII I
ACDU PITCH 0 .3 O - l. f-o , 9
ACDU TAW R †3 , O A f3 , i /-0 , †
ACDU ROLL 'dØÎ•Z ZŸIo*Z ~ O'Î

PACTOFF , 6 7 /, GG - 0, O 3-

PITCH GMB POS /. 7 O /* ÎÉ O,/f
PACTOFF/GNB POS f¿ - 0 • O & - O , IS - O.Ito
OCDU SHAFT DAC |- 20 /, (, / - O , ó f
SODB P Trim År ?O3·-- - 706 0

TACTOFF -Ö•SG -OrSS¯

YAW GMB POS - (), 'ÉÎ ~ 0 , (- / - 0> /2--

TACTOFF/GMB POS & - O, 0(o á ,OG, Ø·/

OCDU TRiJNION DAC '' •(, 3 - d , Ç.7 d , 40'
snDB T Trim -0,5/0 -0,55-f - o-OS"

LM WEIGHT AC2 53
CSMWEIGHT 3 ÎÊÔð .SZAŸ.S |757
MAX PITCH RT O• É
NATYP4PT 'O•lf

N81 BEFORE BURN

N85 END OF BURN
VG X ~ 2-07, f-d. (,
VG T - ff,O o.o
VG Z 2-4 o - Oi /

Y 213.'l-ZoÎ.'Î=S.E -1.*/- /• /
P DIFF CLUTCH CURR ~ G O - 5%:> - Î
Y DIFF CLUTCH CURR ' 2-Î . . - 5- y 15-

*ESTIMATED GMB MISTRIM -- 0,-O 7 ·

SYSTEM STATUS
*GMBMISTRIM = GP - GA

GP = GBL POS BEFORE BURN
a.. GS = GBL STEADY STATE POS

ONIGINATOR N. AFTER IGN



MCC DATA RI T FORM "¡'O

y ART/STOP TIME OF DATA || |||
1 -E) (CIRCLE ONE) HSD O HRIF CLE ONE: CTE, MET, GMT,GET/ LL (LLE AS APPR )

A. PCM PLAYBACK OTHER (SPECIFY)
SPECIFY: DSE, MSFN,MCC A. EVENTS DRIVEN:

S DAYS HOURS MIN SEC

J RTCC
s. VOICE PLAYBACK

SPECIFY: DSE, MSFN, MCC LM CCATS (PCMGS)

c. VOICE DUB s. VOICE LOOP
SPECIFY: KEYSET/LOOP OICE P/B ONLY

SPECIFY e.g.MSTC, CVTS

o.TELEVISION PLAYBACK SDS
c. COLOR EIDOPHOR (TV P/B ONLY)

E. EMOD LCRU o. PLAYBACK BIT SET/NOT SET

THRIFT DELOG ()
SPECIFY: NORM CYC SAP E. MEDABLE CHART RECORDERS

S-IY () v. DEDICATED CHART RECORDERG. D/TV DELOG

(SPECIFY MSK) S-H A.MISSIONPHASE G.LBO CHART RECORDERS

s.OTHER (SPECIFY) S-IC 3.SITE/REVOLUTION s. PCMGS CHART RECORDERS
c.PCM BIT RATE '

/ / i. OTHER (SPECIFY)0.SAMPLE RATE 9
PLSS

E.PLAYBACK BIT RATE

ÜORIGINATOR ./ MCCPOSITION PHONE/LOOP CODE

GET OF REQUEST

DATA REQUESTED BY ''' GET

SHORTSTATEMENTOF TIME CRITICALITY 0
(e.g. NEEDED BEFORE DOI FOR MORE SPS ANALYSIS)or NEEDED BEFORE TLI FOR A FMR GO/NO-GO /

NUMBER OF COPIESREQUIRED DATA DELIVERED TO
NASA-MSC

FCD/TSG FORM NO. 467 (APRlL 1971)
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| 47
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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Ge o 7 £6'30 D bUMtp ,

f10 3-oD&
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MSC FORM 144i (APR 65)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LDG DAY REV PG

Aff
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

UPDwipT) SODB <TFFEca)Jr= EyminE

PEREOR(Y)iTNC r- WAS PLACdD IN SQb'

7+02- 40S rev c
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3. PUG-9 VS TMt.A PRoP wcec-My sit f s'ce --

( Å,M GUT, NG :) 2:'sŒ PLONE PLO T

ROM FUENT PEC. Cort 3E-1 cipissS F-M:e

Pro OFT s

ROCEDURFS wrogvise su toI PLAYRWtc,

FRoM GDS. MS cance 0)J 4)F>u/ De-rri,

GEE CHIT10 /NPt/T FRON f(c.04't5 CorucGi?HIP/C-

SS° /Br SeaGÈM ConfJRuireTG FOR MisR GNCOL TEMP 73 m. si,,s.
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''f t ½U 605 22(e, 12-9 12--I 3.3)

MSC FORM 1441 (APRI63)

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSloN LOG DAY REV PG

19
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

ff).3 LMG-/ CANiN St)BMITTCD CHiT WH-icW tr-ives

oue, PastTiera OM TE3 - ßn-MK YN SHui-

DouJN Tiss , boR CHtT SUG.ressTS \MMEM

NbOs) •40 TCro 15 Less Tong - 4 SGc.,

¶8+25 PRGSED CIRC c.oNsumis-sess PREDicTios(

To Ec3Ro

f58+63 MOS Gav 4 12, 2.17 ary 7 zy

'6?+/0 WE HnVg Decioso To use Isto av

McTuoD FOR SPS RFM0/HiNir. 37 ''/m

CSM coNsusager s wEterats STinus (Cressel

SRGET NND CONSt)MraßLCS GRNGS SN GT,

SPAN ( hil Chorn tooled of f20 orT & No wrong

Tur-/ curim F0P. RE\/ 6 .5) PRING-s WHtcu 3N

SW( 15 3 Tirass ExPECT E D .

PREDK,toes CER mR I.G Its /RcV

M+-Si PassEt To ecsto't ottosiso coneumanes s

Svvaus w)TM IMO IM/ PROP ME,Hoill

904-0t?-" LOS 219 2.25 -02-0, Z33

10F40 TOLD PCTRO AlBOUT DIR IN SAS GUN 117? E C

MSC FORM 1441 (APR 66) /(

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG
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50
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

DrÆ 70 SwlTCH AROM fdG-S To JMLI PNsacD.

THis cunne-En Hrs Perciates/ FoR SPS Qur-·m-N

9/)+-¿N 80% u-- zoo 2ti 23l
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9) +5) LOS 216 21% 2-20 219
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MSC FORM 1447 (APR 6 )

FLIGHT DIRECTOR'S MISSION LOG
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5/
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

93+/0 Floo's & FAT per Diseassist- Donn:- paz TRIM

GPs To rysT ORBit ul°. PHIL SNGFFiW
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MSC FORM 1441 (APR 6 )

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG
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| 5E
SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

5407 Tan be f 57 dPT 3

RStoo Tv russ

95-el3 TOLD FLT (RRilNT-3 TRAT WE \NILL L?E -

0 FPS howiN FROM UNhnCk REb-L/ME END
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MSC FORM 1441 (APP 6 i)

FLIGHT DIRECTOR'S MISSION LOG
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 6>)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG
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| | | 5.3
SITE/AC0/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIRECTOR'S MISSION LOG
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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G&N

. SPS BURN SUMMARY

BURN GN SCS MISSION

TII_G TEVENT

CMcTIMs /D/+38sS9 .377se-c..

BEFORE BURN END OF BURN
DR2
ACDU PITGH

ACDU YAW

ACDU ROLL

PACTOFF

PITCH GMB POS

PACTOFF/GMB POS 4
0CDU SHAFT DAC

SODB P Tria US

YACTOFF

YAW GMB POS

YACTOFF/GMB POS A
OCDU TRUNION DAC

SODBY Trim

LM WEIGHT

CSM WEIGHT Ó
MAX PITCH RT

MAXYAW RT

N81 BEFORE BURN

E85 END OF BURN
VG X ¯
VG Y

VG B

P DIFF CLUTCH CURR

Y DIFF CLUTCH CURR

*ESTIMATED GMBKESTRIM
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A120LID CMC SOFTWARENOTE OF INTEREST.

New Guidelines for P20 Operation

Option 5 of the CMC Universal Pointing Program (P20) is being used on
Apollo 15 for local vertical tracking of the moon for the SIM Bay ex-
periments. The program controls vehicle attitude by passing rate
information to the RCS PAP once each 4-to-5 seconds. Attitude error
is corrected by computing a rate that will null 20% of the error over
one cycle (assuming 4 seconds per cycle) in addition to the rate required
to maintain the desired control (e.g., local vertical). However, if
the attitude error is over 10 , the 4 second cycles cease and an R60
maneuver is requested to bring the vehicle back in line. Deadband for
the IAP is supplied from N79. The noun's deadband value is written into

; the DAP deadband at the beginning of each cycle. This deadband control
' and the pecularities of P20 rate comoutations lead to several operational

constraints for maintaining tight pointing accuracies and avoiding un-
necessary jet firings.

The rate computations require use of the orbital integration routine
which allows only one user at a time on a first-come-first-served
basis with others forced to wait. If P20 (the rate computation) is
forced to wait, it does not take into account the waiting time when
it does finally execute. That is, it computes rates for where the
vehicle was when it first tried to integrate, rather than for where it

} is now. During the wait, the vehicle CN's continue to be driven at the
I last computed rate which is probably essentially correct. However, the

delayed P20 cycle comes up with a false error (it wants the CSM to be
back where it was at the start of the delay) and therefore derives an
erroneous error correction rate (to remove 20% of the error over the
next A seconds).

Users of integration that can delay P20 include periodic integration

(integrates both vectors - unless SURFFIAG set - if they are more than
about 25 minutes old in lunar 60 n.m.orbit), V83 (range, range rate,
theta - integrates both, theta used often), V85 (like V83), V82 (inte-
grates one vector), P21 and P29 (callable over P20), and V90 (out-of-
plane display - integrates both vectors to input time). Periodic in-
tegration keeps the vectors from getting more than about 25 minutes
old. However, the ground can, and does uplink vectors with timetags
in the future. Hence the AT over which (e.g.) V83 must integrate can

vary - and thus can the delay to P20. Likewise, time to integrate to
is an input to P21 and thus the AT is variable by crew input.

The results of delaying P20 assuming l second'per minute integration
time, and a 4-second cycle and a 60 n.m.orbit are:

a. Single vector over AT minutes: 4 seconds of incorrect rate
drive following the integration leading up to a pointing error of about

67/100 degrees which is brought back to near zero over the next 40 seconds.



b. Two vectors over AT minutes each: "aT seconds" of incorrect
rate drive (during the seconds vector integration) leading up to an
error of about (AT/20)2 degrees which is brought back to near zero over
the .next 40 seconds (unless that error is over 100 in which case R60
is requested following the second vector integration).

Note that two vector periodic integration of 20 minutes AT gives 1 degree
error. Using exact computations, this is the .9 quoted by MlT in their
study on this subject. Note that a simple V83 (which integrates both
vectors to current time) on vectors onl,y half a. rev (60 min.) in the
future can cause a peak 9 degrees error ((60/20)2 32).

Out of this discussion many sets of operational constraints (guidelines)
can be derived. The set I propose is as follows during 2 operation:

a. Do not execute extended verbs and programs which use integration
with other than current time inputs.

b. Do not uplink state vectors timetagged more than 30 minutes
away, from current time.

c. During camera operation (tight control required):

1 (1) Set SURFFIAG (V44E) to prevent two vector integration byPeriodic Integration.

(2) Do not uplink vectors (additionally, this prevents the mild
transient resulting from a new ephemeris).

(3) Do not execute verbs or programs that integrate both vectors
(e.g. V83, v85).

(4) Do not perform P52 alignments (not related, requires going
to FREE mode and the subsequent return to AUTO causes a mild transient).

Note that these constraints can be broken under given circumstances
and hence should be used as guidelines for normal activity where further

. analysis is not done or technical advice is not available.

Deadband related operational constraints are as follows (during P20):

a. PRO on N46 in RO3 (V48) causes N46 deadband to be used by the
DAP for up to a seconds (i.e. until next P20 cycle) and hende may cause
unnecessary firings.

b. V46 (to RCS DAP load) causes the same as above plus zero com-
manded rate and attitude error - corrected at the next P20 cycle but may
have caused unnecessary firings.



3

c. Some savings of fuel can be realized if deadband collapsing by
loading N79 "on-the-fly" is done in the FREE mode, since the resultant
switch to AUTO will center the deadband around current attitude and cause
P20 to initiate the 20 in 4 seconds type correction.

Although not expected, it should also be pointed out that simply selecting
P31 through 36 will terminate options 1, 2, and 5 of P20; and V96 kills
all options. To round out this note (being redundant Mr. Shaffer's memo),
the following were also discussed at the June 1 Data Priority meeting:

a. The P20 N78 load will most likely not be the 90 and 52.25 that
is being used during simulations (pad measurements are refining Sim Bay
reference position).

b. Itinting analyses have assumed a P52 each three revs. An attempt
is being made to conform to this during wake hours in the Flight Plan.

c. The ground will uplink a new vector if known downtrack error
exceeds a maximum of 30,000 feet.

' d. An attempt is being made to add performance of a P52 simul-
taneously with stellar camera observation for post-flight calibration.

e. REPSI&MATis not on the P20 downlist. The agreed upon procedure

for ground observance of REFSMVATwhen required is: FREE mode, select
PS2 for 20 seconds, return to P20, then return to AUTO.

o
f. If gravity gradientsoare as expected, then a 3 deadband may

actually use less fuel than 5 during P20. Following rendezvous this
theory may be investigated during what would be 5 operation.

John R.'Garman •

, Jr. JCS, Jr.
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c.h S 5 '?n...oT*N5('2.)-OPE P 0 SPS THRUSTINogram Complete

S GP 5(.2G- c_cos Verify SIM PWRDOWN(Nominal)
configuration, pg. S/1-et-

MC&ISS-on 9 /
Cycle CRYOFANS

s, Feue.. - oFF tK) BCS - OPERATINGTEST C/W,LAMPS

c. M.S Mu A ,T,( - caosg ' ' Perform EMS¿V TEST & NULLBIAS CHECK,pg G/2-5
Set AVC
EMSFUNC- EV
SPS GAUGING- ACl
PUGKODE - EE".AL
OXID FLOWviv - PRI n

0 - BMAGMODE (3) - RATE2
CMCMODE- FREE
AUTORCS SELECT(ló)-as req'd
LOADDAP (check roll jets)

- ROT CONTRPWRNORM(2) - AC/DC
Set DET

V37E 00E
SC CONT- CMC/AUTO

C 1 . I VR TO PADBURNATT

2 PERFORMBORESIGHT& SXT STAR CHECK
V41 491E

3 . V37E 40E
(TFI available via N40, N45 or N35)

4 F 50 18 REQUESTMNVRTO FDAI RPYANGLES (.01°) .
' (AUTO) ßMAGMODE(3) - RATE2

EC CONT- CMC/AUTO
PRO

5 06 18 AUTOMNVRTO FDAI RPY ANGLES (..01°)



5-2

6 F 50 18 REQUESTTRIM MNVRTO FDAI RPYANGLES
ALIGN S/C ROLL (.01°)

(GDCALIGN

co ose (Pnl 8)

SET AVC (verify)
EMS FUNC- EV (verify)
MANATT (3) - RATECMD

ATT DB - MIN
RATE - LOW
TRANSCONTPWR- ON
SCSTVC (2) - RATE MD
.VCG- LM/CSMo
TVC GMBL DRIVE P&Y - AUTO

+54:00m NN BUSTIE (2) - ON
(-06:00) TVC SERVOPWR #1 - AC1/MNA

TVCSERVO PWR #2 - AC2/MNB •.

ROTCONTR PWRNOR."AL(2) - AC
ROT CONT PWR DIRECT (2) - OFF
BMAGMODE(3) - ATTl/RATE 2
SC CONT- SCS

' RHC#2 - ARMED

55:00m (RINa2Y TVC C' CV
(-05:00) Giet Mui Pi-fi-START/ON (LMP Confirm)

Verify TRIM CONTROL& SET
Verify MTVC

*IF SCS: SCSTVC (2) - AUTO*
SC CONT- CMC(SCS)
THC - CW
Verify R MTVC

(SECTVC CHECK ,
GMcL MOT P2-Y2-START/0N (LMP Confirm)
SET GPI TRIM
Verify MTVC
THCNEUTRAL - •

Verify N(0 MTVC



,. 5-3

Verify GPI returns to 0,0(CMC) or trim
(SCS)

ROTCONTPWRNORM(2) - AC/DC
. ROT CONTPWRDIRECT (2) - MNA/MNB
(TRIM) . BMAG MODE(3) - RATE 2

PRO
BMAGMODE(3) - ATTl/RATE2 i
ERTR

7 F 50 25 00204 GMBLTEST OPTION
(ACCEPT) SC CONT- CMC(verify)

PRO

IMonitor GPI Response:
100,02,-02,00,02,-02,00, Trim

TEST FAIL: *
SCCONT-SCS *
SCSTVC(2) - AUTO*

(REJECT) 'ENTR

8 06 40 FI, VG, AVM (min-sec,.lfps)
*PROGALARM- TIG Slipped*
*V5N9E 01703 *
*KEY RLSETO 8 * .

}FDAI SCALE - 5/5
n

RATE - HIGH
UPDATEDET
SPS He vivs (2) - AUTO(verify)

. Check N2 A and N2 B

58:0Ò · .csca,. i e
(-02:00) -e-- | 5·¿- -51

av-ruo::rs -Nagru.. I (2ARMERMED
TAPERCDR- HBR/RCD/FWD/CMDRESET

59:25
(-00:35) |DSKYBLANKS
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G
5.-4

59:30 (AVE G ON)
(-00:30) | EMSMODE- NORMAL

06 40 FI,VG,sVM (min-sec,.lfps)
'HECK PIPA BIAS <2fps for 5 sec

59:XX IULLAGE ·.

(-00:XX)
*If no ULLAGE: *
* DIR ULLAGE PB - PUSH*
* Control Att with RHC*

ONITORAVM (R3) COUNTING UP Si

59:55 . * }
(-00:05) A is\/ 32% -

F 99 40 lENG ON ENABLE REQUEST
(AUTO IGN) PRO AT TFI >0 Sec.

(BYPASS IGN) E"TR to 11 IPerform switching in 10)
EXIT -- V37E 00E

9 00:00 IGN I*IF SCS: THRUSTPB - PUSH* gz. (

06 40 ITFC,VG, AVM (min-sec,.lfps,.lfps) N i MA-0

*F 97 40 SPSThrust fag E j
*.e-V-M-45-T-M9-449RMA1. *
*(RESTART) PRO to IGN *

S?S ecT 9 FMA- (RECYCLE) ENTRto TIG-05sec*

t:- *IF SCS: +X & THRUST PB - PUSH*
A MONITORTHRUSTING

Pc 9:o-105 psia
EMSCOUNTINGDOWN :

SPS INJ VLVS (4) - OPEN
E 9. SPS He vivs tb-gray

PS FUEL/OXID PRESS - 170-195 psia
UGS - BALANCED



5 5 .

XX:XX ECO . --.. .. . .

10 F 16 40 TFC (STATIC), VG,AVM (min-sec,.lfps)
MV THRUSTA&B - OFF

IVERIFYTHRUSTOFF
SPS INJ VLVS(4) - CLOSED
SPS He vl vs tb (2) - bp
GMBLMTRS (4) - OFF (LMP Confirm)

, TVC SERVOPWR 1&2 - OFF
t'. MN BUSTIE (2) - OFF .

(PRO

11 F 16 85 (VG XYZ (CM) (.lfps)
|NULL RESIDUALS
IRECORD¿V COUNTER& RESIDUALS AVC

EMSFUNC- OFF - VGX
EMSMODE- STEY VGY
RHC & THC - LCCKED VGZ
ATT DB - f%X
RANSCONTPi·!R - OFF.

.. . OT CONTRPWRDIRECT (2) - OFF.
MAGMODE(3) - RATE.2
b DIRECT ULLAGE (2) - open /

b s·es T t- No me-en»1 P SBEST TEYl- LO'

MAPCAMRON - OFF (except lunar orb.)
PANCAMRPWR- OFF
SM/AC PWR - OFF (except lunar orb.)

PRO (If MINKEY,To Sequencer 3X.2)

12 F 37 . V82E

13 F 16 44 HA,HP,TFF (.Inn,min-sec)

PRO

14 F 37 00E

L
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SPS BURN esisi:si: 7/1/71
.8 PLY

Åtd Pax.t - OF IME .S CMC,ISS & SCS - on GMBLTRIM
ENS h.vnad('t..)c-L.osEJ :1:ia ,Cycle CRYOFANS

F GWh sy-c,<_as.¿· EMSAV CK, Set'dV, EMSFUNCI-AV P

�-
´_–_IMPWRDN (NONINAL,for SPS)

:::  _BMAG(3) - RATE2 Y
:AUTORCSSELECT- as req

HOOK LOADDAP,RHCPWRNORM(2) - AC/DC
VELCRO Set DET,SCCONT- CMC/AUTO

MNVRto PADBURNATT: V62E, V49E

CUTOUT
THIS PART

BORESIGHT& SXT STARCHECK,V41 N91E .... ....
P40 to F 50 18, Align SC ROLL,GDCALIGN i:: e
cb STABCONT(Pnl 8) & SPS.(#2 - close K
MANATT (3) - RATECMD VELCRO
ATT DB - MIN, RATE- LOW,THC PWR- on :

HOOK SCSTVC (2) - RATE.CMD
VELCRO AVCG- LM/CSMor (CSM)

TVC GMBLDRP & Y ~- AUTO
54:00 MNBUSTIE (2) - on.

(-06:00) HBR/RCD/FWD/CMDRESET U
TVC SERVOPWR1 - AC1/MNA,2 - AC2/MNB
RHCPWRNORM(2) AC,DIRECT(2) - OFF
BMAG(3) - 1/2
SC CONT- SCS,RHC2 - ARMED

55:00 PRIMARYTVC CHECK
(-05:00 GMBLMOTPl & Yl - START

Verify trim control & set, Verify MTVC
If SCS: SCSTVC (2) - AUTO

::::.4:. SC CONT- CMC(SCS),THC.- CW,Verify NOMTVC
HOOK SECTVC CHECK
VELCRO GMBLMOTP2"& Y2 - START-

Set GPI trim, Verify MTVC
THCneutral, Verify NOMTVC
Verify GPI returns to 0,0 (CMC) or trim (SCS)
RHCPWRNORM(2)-AC/DC
DIRECT (2) - MNA/MNB .. ............

(TRIM) BMAG(3) - RATE2
PRO VELCRO
BMAG(3) - 1/2
ENTR

LOCATION
MDC-1 covering ABORT. and LV light Danel



B-Kl

SPSDURN Glálii:l*iß F 50 25 GMBLTESTOPTION

CONTINUED 8 PLY (ACCEPT)PRO
SHIM 06 40 FDAI SCALE- 5/5

7/1/71 îll!$! 8 RATE- HIGH,IF SCS: After IGN
Update DET SPSHe VL. (2) -. AUTO/, Ck N2A & N2B

(-5 THCTHRUS B) -A D cb SPS har viv /WB C

:::.::::.:::.:::::::: 59 :30 EMS- NORM
HOOK (-00:30) CMPIPA BIAS <2.fps for 5 sec
VELCRO 59:XX

(-00:XX) *ULLAGE

F 99 40 (-00:05) ENGONENABLEREOUEST
rassexassessesssassessessessesatseessases'esassasassessaanenesses.dessassenessnesasexessayabymysas

00:00 *IGN *If SCS: THRUSTPB- - PUSH . :.i:iiliatile:
..::.:.:.:.....:.:.:...-00s--oV-THRUS-T-(-2-)--NORMAL HOOK
:ll:dél::i 00:XX ECO VELCRO
HOOK F 16 40 AV THRUST·(2) - OFF aili

| VELCROF 16 85 Null residuals :Sie
F - - .:::::::::::i.:::::::: Record aV counter & res i dual s

:::ÎlR!!!!0 GMBLMOT(4) - OFF
TVCSERV0PWR1&2-0FF
MN BUSTIE (2) - OFF
EMSFUNC- OFF,00DE- STBY
THC PWR- OFF,RHCPWRDIRECT (2) - OFF

. cb DIRECTULLAGE(2) - open
.p.bSPS Pl & Yl - open

CN Sf3Pito7 vi.v Mild'MNA! BMAGMODE(3) - RATE2
--e.at yt/ e-c;¶::. PCMBIT RATE- LOWe f aMilkmWiir

o 504$ t.W:::e (2.T-OPLE THRUST FAIL ROUTINE
ile:::r:: EXIT 9740 E 0640 9940 E 1685 0

HOOK RECYCLE 9740 E 0640 9940 P 0640
VELCRO ERRNEEDLES 9740 P 0640

G&N Reignition SCS Reignition
F 9Ý 40 Check ATT

ENTR BMAGS
F 99 40 TVC (2) - AU.TO

AV THRUST : :i:1::::::::::··::::: SC CONT- SCS
/GMBL TRIM HOOK EMS- AV/NORM
ULLAGE : VELCR0e AV THRUST
PROfor IGN Siiißisi:lá ULLAGE& THRUST



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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MSC FORM 1441 (APR 63)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

OPl 'L TOgoto na r..

Passe-p Firoo PU NOReze -TSRUST

illMS Olli i

P¯re-tes 0.33

"I , ens i.0¯7

NES

Oil

D.? i,10 ¯RtM REfau)\RCD

o.5
TE¯M I65 : )i e se

IM() AN/> K 330.3

z 10. I

13-T = )%.1 sco FRoM MRN Ácur't recomGe

MSC FORM 1441 (APR 66)

FLIGHT DIRECTOR'S MISSION LOG



SPS PROPELL.INT USAGE DATA

BURN DSSCRIPTIOII I-- MISSION

/[,7: || : iDo . BANK: SI':GLE DUAL

//4:li : 37.1 S/Cer. START S'7125 E:D Go?/

BT : SEC PAD El S 7 9 • 7 RCS El ' E'

PAD BT SEC [0-06 IMU ¿Y 3 7 0.GG SPS LV 3 7 7, 7

MALVE POS. 0 - Isp

'U,7gr'E S 11 S c- /CC, DAD ,/fe/ ( er.;¶c
FUEL OXIDIZER PROPELLUJ

Ran?:r.Sc.e er nas 7 e / 3

CREA READ UT LÉT BTEJI

USED
. . 1 - - -- - - · ·

PUJS TI LAST BURII

PUSS TM E D OF BUP3 r7

1]mur ArrER 32 7 4 779:' / / o 3 5'

DETEPäiUED WITH DETERMINED WITH DETERMIED FROM DETEPsI D FRO
FLOW RATE AND INJ åV PROP PUGS CRD READ PUGS TM EEADOS
BURN TIME PROGRIM OUT .

OxID USED . 7 o

FUEL TRED // /)'2- ff c |

|,'r=E 7 ESy's t 34/

4e:sD //o 3 //ir ¡ yet..
FLod RATE G

xix RATIO G/

//PTffeup~i- t/Ad.'í 'l 39/ /TM Fe--o Re GVr2]

ÁCC6°í,Ef? f loy gr- g y op /yaf o ¡q./q, 9
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FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

REP/)RT ED SURN itse /07. sec- from

Me-oro ti

16913\ WFE(G-HTS 'i's.S IS UFDR'IMO

29< uMDK ~B5AM FPS

TRR Øs T &OPC- = 2 Olet) Hrvius,-r Peevero

| (e 9-R S & Qtv o ) e vv ta) ct S yl o vn ia c

IG6&St) PCS 3575 FIG-GlarLD FOR Sito SY?y

O F ,
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n'

MSC FORM 1441 (APR 6i)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE/_ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

LOPC, 2.039¡

sonoso='¿O 257

I3/† Ne DFF

REIU 15 THr hirneersec BCTvirtz /

†196 0 Ollio Loec... THeuest. I ( criirs

MSC FORM 1441 (APR 66)

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

1 k gf e,o #4ld-- (osve')

PDo v;ASRS A J ocupoÛilin; off%

- 30497

0°NO 362K7 ¡Ls.

Se s ./a1/ = '.oS/ 2 Jps- sæ<-ded It

|b'(.+-os AOS -\-Es s,-o-A - Ja Glo (ad
Alt As owlie-L A Aos.

MSC FORM f441 (APR 6 )

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLtGHT DI R MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

L/
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i PJ 114 abT 164· 17L

MSC FORM 1441 (APR 60)

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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"(2.4 llo Los I, I le0, lbf I,
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MSC FORM 1441 (APR 6 )

NASA-MSC FLIGHT DIRECTOR'S MiSSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DiR MISSION LOG DAY REV PG

SITE/ACG/LOS FLIGHT EVENTS/HISTORY/BRIEFING

UL.L.Ac,E TIM ES & (komie,

1'l (e o 5'' L--M C i o e €Â es e

7 64/2, LO.G. /63 is /sea

176+40 CotM o
w-\.- Et.-) f oout s >CT

ó ereNO NsASE ER'"Teeeves:atL.

(97 404 (NILL- TE.tAN lo -IS vous TD TuT

LuCi£ at SOUTS. POc> Ste!S

J \ GL- A fyffT LT âc .TT

/9765 - ML J - H, On
To1/w T;tsà-s'>%vod og lpweswer Ltd S

M2£ (W e gemT 'TLLuC26 446'S NAccidG

MoosST,

Lt Can A'? NOC> \AIGE)

Nova Nie tM t A G ArWergMER huisia

SreçTHißG LEWJQG;.
Campe, -vo MouveR £7 FOR peall4meC

FW\ O,4Wold 4-koLS> (MG

MSC FORM 1441 (APR 65)

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DI R MISSloN LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIR MISSION LOG DAY - REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIR MISSION LOG DAY REV PG

__ SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DI R MISSION LOG DAY REV PG

SITE/ACQ/LOS , FLIGHT EVENTS/HISTORY/BRIEFING
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5 1

P40 SPS THRUSTING ·

. Prethrust Program Complete
e 6 5PS PlLeT VGV z Verify SIM PWRDOWN(Nominal)

(yryl)( configuration, pg. S/1-,W-Vo
MC&ISS-on

Ef5 GPS Cycle CRYOFANS
C.Lc5EdvE SCS - OPERATING

7 TEST C/W LAMPS
tA5 FL1NC.-oFF Y erform EMSnV TEST & NULL

E 5 MN A7ß -M Set !CCHECK,pg G/2-5
EMSFUNC - AV
SPS GAUGING - ACl
PUG MODE - NORMAL
OXID FLOW viv - PRI
BMAG MODE (3) - RATE 2
CMCMODE- FREE
AUTORCSSELECT(16)-as req'd

. LOADDAP (check roll jets)
ROT CONTRPWRNORM(2) - AC/DC
Set DET

T V37E 00ESC CONT- CMC/AUTO

1 MNVRTO PADBURNATT
V49E

2 PERFORMBORESIGHT & SXT STAR CHECK
V41 N91E

3 V37E 40E

(TFI available via N40, 445 or N35)

4 F 50 18 REQUESTMNVRTO FDAI RPYANGLES (.01°)
' (AUTO) BMAG MODE(3) - RATE 2

SC CONT- CMC/AUTO
PRO

5 06 18 AUTOMNVRTO FDAI RPYANGLES (.01°)



G
5-2

6 F 50 18 REQUESTTRIM MNVRTO FDAI RPY ANGLES
ALIGN S/C ROLL (.01°)
GDCALIGN

TVC CHECK& PREP

bbSi 3 close (Pnl 8)
SET EVC tverify)
EMS FNC - LV (verify)

41AN ATT (3) - RATE CMD

ATT DB - MIN
«RATE - LOW

TRANSCONT PWR- ON.

SCS TVC (2) - RATE CMD
AVCG - Ui/CSM or &
TVC GMBLDRIVE P&Y - AUTO

+54:00m MNBUS TIE (2) - ON
(-06:00) TVC SERVO PWR#1 - AC1/MNA

TVC SERVOPWR#2 - AC2/MNB
ROTCONTRPWRNORMAL (2) - AC
ROT CONT PWRDIRECT (2) - OFF
BMAGMODE(3) - ATTl/RATE 2
SC CONT- SCS
RHC#2 - ARMED

55:00m PRIMARY TVC CHECK
(-05:00) GRBLMOTPl-Yl-START/0N (LMP Confirm)

Verify TRIM CONTROL& SET
Verify MTVC

*IF SCS: SCSTVC (2) - AUTO* ua

SC CONT- CMC(SCS)
THC-CW
Verify NO MTVC .

SECTVC CHECK
GMBL MOTP2-Y2-START/0N (LMP Confirm)
SET GPI TRIM
Verify MTVC
THCNEUTRAL
Verify NO MTVC



G
5-3

Verify GPI returns to 0,0.(CMC) or trim
(SCS)

, ROT CONTPWRNORM (2) - AC/DC
OT CONTPWRDIRECT (2) - MNA/MNB

(TRIM) BMAGMODE(3) - RATE2
PRO
BMAGMODE(3) - ATTl/RATE 2
ENTR

- 7 F 50 25 00204 GMBLTEST OPTION
(ACCEPT) SC CONT- CMC(verify)

PRO

Monitor GPI Response:
00,02,-02,00,02,-02,00, Trim

*TEST FAIL: *·
*SC CONT- SCS *
*SCSTVC(2) - AUTO*

(REJECT) ENTR
I |

8 06 40 TFI, VG, AVM (min-sec,.lfps)
*PROGALARM- TIG Slipped*
*V5N9E 01703 *
*KEY RLSETO 8 *

EDAI SCALE - 5/5

RATE- HIGH
UPDATEDET
SPS He vivs (2) - AUTO (verify)
Check N2 A and N2 B

58:0Ò ec.b SPS PtLoi VLV MN B- CLoSE,
(-02:00) .M$5TS og ¡Ai,

RHC (2) - ARMED
TAPE RCDR- HBR/RCD/FWD/CMDRESET

59:25
(-00:35) DSKYBLANKS



' G
5-4

59:30 (AVE G ON)
(-00:30) EMSMODE- NORMAL

06 40 TFI,VG,sVM (min-sec,.lfps)
CHECKPIPA BIAS <2fps for 5 .sec

59:XX ULLAGE
(-00:XX)

*If no ULLAGE: *
* DIR ULLAGEPB - PUSH*
* Control Att with. RHC*

MONITORAVM (R3) COUNTINGUP

59:55

(-00: ) UTOEt E BOLEREQUE F Sec
(BYPASSIGN) ENTR to 11 TPerform switching in 10)

EXIT - V37E 00E

9 00:00 IGN *IF SCS: THRUST PB - PUSH*

06 40 TFC, VG, AVM (min-sec,.lfps,.lfps)

*F 97 40 SPS Thrust fail *

*(RESTART) PROto IGN * ¥ r -

*(RECYCLE) ENTR to TIG-05sec*

er SPS THRUST Lt - ON

O *IF SCS: +X & THRUSTPB - PUSH*
MONITORTHRUSTING

Pc 95-105 psia
EMSCOUNTING DOWN

SPS INJ VLVS (4) - OPEN
SPS He vivs tb-gray
SPS FUEL/OXID PRESS - 170-195 psia
PUGS - BALANCED



XX:XX ECO I

10 F 16 40 TFC (STATIC), VG, AVM (min-sec,.lfps)
AV THRUSTA&B - OFF

VERIFY THRUSTOFF
SPS INJ VLVS (4) - CLOSED
SPS He vivs tb (2) - bp
GMBLMTRS(4) - OFF (LMP Confirm)
TVC SERVOPWR1&2 - OFF

.' • . MN BUSTIE (2) - OFF .
PRO

11 F 16 85 VG XYZ (CM) (.lfps)
NULL RESIDUALS
RECORDAV COUNTER& RESIDUALSAVC

EMSFUNC- OFF VGX
EMSMODE- STBY VGY
RHC & THC - LOCKED VGZ
ATTDB-MAX
TRANSCONTPWR- OFF
ROT CONTRPWRDIRECT (2) -- OFF

|| BMAGMODE(3) - RATE 2
cb DIRECT ULLAGE(2) - open

c.h SPG PILOT VLy _ b S PlRAE - LO'open

eg 15 MM p MAPCAMRON - OFF (except lunar orb.) ,
PANCAMRPWR- OFF
SM/AC PWR- OFF (except lunar orb.)

PRO (If MINKEY,To Sequencer 3X.2)

12 F 37 V82E

13 F 16 44 HA,HP,TFF (.lnm,min-sec)

PRO

14 F 37 00E
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G&N C.

• SPS BURN SUMMARY

BURN f->.HAPE GN SCS MISSION I)POL'O 1.

TIG TEVENT

CMDTIME 22.1+20+47.23 221 +20 +50.<a5 3.42

IlR1 -illo'2.
BEFORE BURN END OF BURN f--1.

Í)R2 iiii( -

ACDU PITCH - 355.33 354.26 1.c5
ACDU YAW i'io-DE (AP.-OS o-O

ACDU ROLL to.53 9. 60 os 73

PACTOFF o-G+ 0.5-7 6.07

PITCH GMB POS i. El O.E 4' Q.9 ES

PACTOFF/GMB POS 4 -O.682 Q.03 - 0.9i
OCDUSHAFT DAC o.<oo O.43 c. i'(

SODB P Trim o,CB 0.57 0.06

YACTOFF O.97 0.8>6 o.oq
YAW GMBPOS 0.67 0.99 . - 0.42.

YACTOFF/GMB POS g o.Ao -o. I I 0.5 (

OCDUTRUNION DAC O.A 2 c.83 e.o9

popa y Tea 0.96 0.88 o-io

LM WEIGHT

CSM WEIGHT -86 i -3.5 90 o 2.'7 I

HAX PITCH RT

FAY VAW FT

E81 BEFORE BURN

E85 END OF BURN
VG X 4- l'7.O |. I
VG Y - oo.o - o.1
79 7 -64-.Z --0.2.

Y 54·.8 -11.+ GG-2c
P DIFF CLUTCH CURR -4- - C B 64.0
Y DIFF CLUTCH CURR -'Z - 2 2 20. o

*ESTIMATEDGMB MISTRIM

SYSTEM STATUS
*GMBMISTRIM = Go - a

GP = GBL POS BEFORE BURN
GS = GBL STEADY STATE POS

ORIGINATOR AFTER IGN
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FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

2.22429 Coe,MIC,0i"Th Tidstes'' 3MT, LETT E 2 0-

,5CAy ( A/C &ctO

~222-t 3) Go roe TET

V Vi
z 22+3a bíMSTids ie ATT - Go--To AaJro FerseNAT L--AUDGA Ti ME -

222+30 Sus Grr TsTT - tsAct To Rem
z 22 4 4o AUTo

pg ( s oo44 , - , 0022 4,o od
L

2 22..T Sh A/K-- A 60 Q-MC E

12z-mol M a/E To TET ATT~. 6, C,0

2-7,3-t lo OfTICG Gr{ca ¡¡J CMC , oprics Amé

6A! tJET TOUiJ lo d 'STof

323 + )7 WMJRST//JS ('g? bRMI RG)/J d. lo, 2373D.

o S

MSC FORM f441 (APR 66)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



G&N

SPS BURN SUMMARY

BURN T E- I GN SCS MESSION APot-L o IS

TIG TEVENT

CMCTIME 223-+4 +45.05 22B+5i+os.95 00+62.+ zo.R
ÙR1 li)O'2.

BEFORE BURN END OF BURN
Í)R2 / / / / /
ACDU PITCH 359-) O 351. 4-7 - o. 37

ACDU YAW 0.60 1.70 - I-iO

ACDU ROLL 359,88 4.7'7 - 4.69

PACTOFF Ç>.57 0- 62- - O so s
PITCH GMBPOS O, 59 0 - 7 6 - 0 .17

PACTOFF/GMB POS - 0.02. - o. i 4-- + o. i2.

OCDU SHAFT DAC o,5( O..Go -0.09

SODB P Trim +6,-57 e 0.633 -0.063

YACTOFF o.88 - 6.55' ).43

YAW GMB POS 0 .82. - o.44- 1.2 6

YACTOFF/GMB POS A O.ØG - Ø - i I a i '7

0CDU TRUNION DAC o .63 - 0 - 63 .4- G

SODB Y Trim +0.88 - o.439 1.3%A

LM WEIGHT

CSM WEIGHT .357(;6 2.6i 62. 9 686

MAX PITCH RT O -FE

MAT YAW F'I' - 1, 63

H81 BEFORE BURN

H85 END OF BURN
VG X †2145-2 -.o.3
VG Y - 7ta t.3 O.

¯¯ VG 1 - 17 14 0.2
VC 3026-G -iG.7 soll.8
P DIFF CLUTCH CURR - 4 - -5 G 5 2.

Y DIFF CLUTCH CURR 4 - (, K., '7 O
P -O-s3

*ESTIMATED GMBMISTRIM ,o.co

SYSTEM STATUS
*GMBMISTRIM = Op - og

GP = GBL POS BEFOREBURN
A- GS = GBL STEADY STATE POS

ORIGI AIOR AFTER IGN .32. r'.7 Y



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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MSC FORM 1441 (APR 6 .)
NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIRECTOR'S MISSION LOG



5-1

P40 SPS THRUSTING
Prethrust Program Comolete

6(> $PS PiurT VLV Verify SIM PWR COWN(Nominal)
o y configuration, pg. S/1-N40

CMC&ISS-on
ch Ef">GP6(2)~ Cycle CRYO FANS

eteSEdved SCS - OPERATING

E MS PudC. -OFF Y EeSrfo TEST & NULL

y, Ems Meu Ay9 (?--)-43 Se ÈCCEECK,pg G/2-5
EMSFUNC - ¿V
SPS GAUGING - ACl
PUG MOGE - NOR"AL
OXID FLOWvlv - PRI
BMAG NODE (3) - RATE 2
CMC ÆlE - FREE

AUTORCS SELECT(16)-as req'd
LOADCAP (check roll jets)
ROT CC"TR PWRNORM (2) - AC/DC
Set DET

V37E 00E
SC CONT- CMC/AUTO

l MNVRTO PAD BURNATT
V49E

2 PERFORMDORESIGHT & SXT STAR CHECK
V41 N91E

3 V37E 40E

(TFI available via N40, 445 or 435)

4 F 50 18 REQUESTMNVRTO FDAI RPY ANGLES (.01°)
(AUTO) BPAGMODE(3) - RATE2

SC CONT - CMC/AUTO
PRO

5 06 18 AUTOMNVRTO FDAI RPYANGLES (.01°)



G
5-2

6 F 50 18 REQUESTTRIM KP!R TO FDAI RPY ANGLES
ALIGN S/C ROLL (.01°)
GDCALIG.9

P-t

TVC CHECK& PREP
. S close (Pnl 8)

EMS FL, - -| (verify)
MAN ATT (3) - RATE CMD

ATT DB - MIN
RATE-LC:
TRíGSCCTFWR-ON
SCS T'.C - RATE CMD
AVCG - U CEM or £'
TVC CMBL GRIVE P&Y - AUTO

+54:00m 22 BUS TIE (2) - Oil
(-06:00) TVC SERVO FAR 41 - AC1/.MNA

TVC SERV0 PWR =2 - AC2/KiB
ROTCONTR R|R NORIGL (2) - AC
ROT CONT R.R DIRECT (2) - OFF
BMAGMODE (3) - ATT1/RATE 2
SCCONT-SCS
PJIC #2 - ARMED

55:00m PRIMARY TVC CHECK

(-05:00) GifB-Llši-PHYi-START/ON (L"? Confirm)
Verify TRI" CNTROL & SET
Verify MTVC

*IF SCS: SCSTVC (2) - AUTO*
SC CONT - CMC (SCS)
THC-CU
Verify NO MTVC .

SECTVC CHECK

GMBLMOTP2-Y2-START/03 (LMP Confirm)
SET GPI TRIM
Verify MTVC
THC NEUTRAL

¢ Verify R KTVC •



' |

G
5-3

Verify GPI returns to 0,0.(CMC) or tri
(SCS)

ROTCONTPWRNORM (2) - AC/DC
ROTCONT PWRDIRECT (2) - MNA/MNB

(TRIM) BMAGMODE (3) - RATE2
PRO
BMAGMODE(3) - ATTl/RATE 2
ENTR

7 F 50 25 00204 G"BL TEST OPTION
(ACCEPT) SC CONT- CMC(verify)

PRO

Monitor GPI Response:
00,02,-02,00,32,-02,00, Trim

*TEST FAIL: *
*SC CONT - SCS *
*SCSTVC(2) - AUTO*

(REJECT) ENTR

8 06 40 TFI, VG, sVM (min-sec,.lfps)
*PROGALARM- TIG Slipped*
*V5N9E 01703 *

- *KEY RLSETO 8 *

FDAI SCALE - 5/5

RATE- HIGH
UPDATEDET
SPS He vivs (2) - AUTO (verify)
Check N2 A and N2 B

(-02:00)

RHC(2) - ARMED
TAPE RCDR- HBR/RCD/FWD/CMDRESET

59:25
(-00:35) DSKYBLNIKS



' G
5-4

59:30 (AVE G ON)
(-00:30) EMSMODE - NORMAL

06 40 TFI,VG,aVM (min-sec,.lfps)
CHECKPIPA BIAS (2fps for 5 sec

59:XX ULLAGE
(-00:XX)

*If no ULLASE: *
* DIR ULLAGE PB - PUSH*
* Contról Att with RHC*

MONITOREVM (R3) COUNTING UP

59:55

(-00:05) gy yggusy A B N/defamF 99 40 ENGON ENABLE REODEST
(AUTO IGN) PRO AT TFI >0 Sec i

(BYPASSIGN) ENTR to 11 IFefform switching in 10)
EXIT - V37E 00E

9 00:00 IGN *IF SCS: THRUST PB - PUSH*

06 40 TFC, VG, nVM (min-sec,.lfps,.lfps)

*F 97 40 SPS Thrust fail *

L\/ *NEST 0 t IG * VLV NINA -

-e *(RECYCLE) ENTR to TIG-05sec* C-LC56

05 SPS THRUST Lt - ON
00:7[

*IF SCS: +X & THRUST PB - PUSH*
MONITORTHRUSTING

Pc 95-105 psia
EMSCOUNTIN3DOWN

SPS INJ VLVS (4) - OPEN
SPS He vivs tb-gray
SPS FUEL/OXID PRESS - 170-195 psia
PUGS - BALANCED

ECO-loSec c.b SPS PILOT VLV MN A - opEoJ



G I
5-G5

XX:XX ECO

10 F 16 40 TFC (STATIC), VG, AVM (min-sec,.lfps)
AV THRUST A&B - OFF

VERIFY THRUST OFF

• SPS Ilh3 VLVS (4) - CLOSED
SPS He vivs tb (2) - bp
GMBLMTRS(4) - OFF (LMP Confirm)
TVC SERVOPWR 1&2 - OFF

. MNBUSTIE (2) - OFF
PRO

11 F 16 85 VG XYZ (CM) (.lfps)
NULL PESIDUALS
RECORD:2V CC'.tTER & RESIDUALSz.VC

EMSFUNC - OFF VGX
EMSMODE- STSY VGY
RHC & THC - LOCKED VGZ
ATTDB-PAX
TRANSCONTPUR - OFF
ROTCONTR PWR DIRECT (2) - OFF
BIRG MODE(3) - RATE 2
cb DIRECT ULLAGE (2) - open

c. SPS f'iLeT VLV MDB- - b4SBPSP E - LO'open
ofE.K)

.- MAPCAMRON - OFF (except lunar orb.)
PANCAMRPUR - OFF

SM/ACPWR - OFF (except lunar orb.)
PRO (If MINKEY, To Sequencer 3X.2)

12 F 37 V82E

13 F 16 44 HA,HP,TFF (.lnm,min-sec)

PRO

14 F 37 00E



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIRECTOR'S MISSION LOG



oLL cow.(yet robLt.w, oc-c..ore.d d.o 4 cheo evvev

ere. cd-4,&4-e R 3 7
P ?o
/ o

Ro6..L dr.Red nye 117 @ It? 'E+-ot-

C-o i ov.,.6 ou Q 2-17 t-9-i 03 O YoLLevrov -C

bAP AC oLL 'ef-seLee T3D reLL /bo '
M7t 45 tS o C..re.o e-4 V T 8 ---d c..L e 4 DAI

to lit.or baded. <e PKo
2-114--45+«1 V3aeooc & Drei we-Ja iti

d,se. § erse-Riru.g= o osa wax DeFees.x- I

111FTítot- Cvem ve-d V+% e-4.d se-E b(<.l=lito

no C-t-ge N N'L. bye.tallii

in4--96+31( vissi-or & uns.,4,v imbe..t Les

. E fott i LL 4,yi

;t Ul t-i S t- o K V al- N A 6 e o i i i i E- 4 <-k.-- e L

M 86 rott. T¼s o.LL woA-oork same-e. es.

eva-seabLe is use d 6 spe<:.,(--y yout c.Jyot le em
V46E usiLe (wbovood -b.cLow.. e. ef -e.v,-se..Lte.

b((t o ss oli il 4tiis Åswe men bAf AcrotL,

'tTC+4-T Pro seLeded N7% =-e.37s1, .st
6.LL cosh-oL sht..' soi e-si,--LLt-shed

m-'o-1 ts'14-o'+ fio ce,-r(-c bed <~s-A -o.e/s cow. -led

tu rob-L-- y C-ok ()v6 rom SN,LL ovos

E~7 Ofit, emC. w,ode Free. Ye Yov- )<"-Yod

h~l - 5'it-if V37E tos Pio ve:Wi-el co--A r..is}



1.3+-55+32 C.ac a-ode-Av(-e

T] -l-Ti FAL P3..o exec.uked, wil-k ce :-sleek

*A-e - o.+°/s ( .hu.. ice rosket.)

3+-É5+57 LMc ele Fv-ee rot..t..evy-ov eveed

y i4-oo Fo-1.- VR-g e%vse& Lic., Cox ovel.

D N·f % T3D v out. - s k LL t ry f yee w o,Ie

-8 f oi Flo (.-RC. ole 'Art-> t -0.9··°/3

c-os ase,-niel å voLL s in,. sk,.ekel

ÚÊ -NoLL 'e.4 irings oc4.uyveA

1.%% o -3(, \IA7 E oc>E K.LLe Å C.-o-•· · Â€Í
Y••·- 'i- e e----- A T e. N-u i e A 4-o 4 - T A-D E

(ite) etteet je.t-f- v-tweri oc..<.ovve4
Cvew> Ne---. diA V4-9 vwe-,..euve.e N ITC-

c bka b.;Ae ,%-y.e.,\. y---N·ms a mi 4,. A e..
y a y -e-e ? T C- % 9.



ora o 4 M420 0 8 YR 7 14
OTC UP-- a.• J

de SEC DOINTS 112 LIVE DATA a,.seeANT y VL 7

ANC2291L agR CFou60=0L 2

2.954 FJ.J/5
leg 2e ,

enrrriedag -

/ P
59 10 x x

x x x
e e x

K

K AR-T

x
xxA A

-59 -10

-t og -20
-25 . -O 8

c 22e2C - -1 .349 START S/Ca226 a1 4 ser ONDe22e a a a



0PR I O-D 0 6

?!40 rc go.2
a DATE DarE 49 SEC =GINTS 1/2 LI'".

ANI a 43

Ae 2291 :XR C 9449:06

3.932 3 .641
t oe ze

¤M eoo C de

so ze

0 e

a

xx xx &
-ag -7G x x

-i Q0 -ZO --------------------------

-25 -6

A C2202C 7 .20' 9T ART 5/C=250 te' 22? GaeD=2 50 ie

0 5 MO b 0804 3 SEC



FLIGHT DIR MISSION LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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NASA-MSC FLIGHT DIRECTOR'S MISSION LOG



elGHT DIR MISSloN LOG DAY . REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIR MISSloN LOG DAY REV PG

SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
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M/?y ¿>7 / f 7/

Note of Interest

Subject: CSM EVA Attitude Control for RCS Auto Coil Fail -- 0 FF

1. The following procedure will provide attitude control of the S/C
in the event of a failure of the Auto SMRCS thruster coil and not vio-

late the RCS thruster constraints.

. 2. Assumptions:

a. The S/C is configured as per check bi-4 for nominal CSMMA with

the following thruster configuration:

ALL QD A - OFF

ALL QD B - OFF

D1 and D2 - OFF

b. The remaining 6 jets "ON"will provide single jet/axis control,

c. Jet D1 can be used if reauired (no constraint).

3. The S/C switch configuration changes are listed for each j i cFae,

FAILED CORRECTIVE
.TET ACTION

Cl AUTO RCS SEL D1 - MRA/MEB

RATE - LOW

SC· CONT - SCS

EMAGMODES (3) - ATT 1/2
LIMIT CYCLE - ON

C2 s' RHC PWR NORM2 - OFF

SCS 2 CONTR/DIRECT MNA CB70 - OPEN

ROT CONTRPWR DIR 2 - MNA/MRB

SM RCS PRPLNT QDA - CLOSE

NOTE: At this point it is necessary

to vent engine feedlines in Quad A.
USE RHC 2 IN DIRECT MODEONLY FOR MINUS

ROLL ROTATION.



.sth 84y
JET CORRECTIVE

CD NFIG
FAILED ACTION

C3 RHC PWR NORM2 - OFF

(og so SCS 2 CONTR/DIRECT MUA CB70-OPEN

, ROT ComR PWRDIR 2 - MNA|leB

USE RHC 2 IN DIRECT MODEONLY

FOR PLUS PITCH ROTATION

. C4 g RHC PWR NORM2 - OFF 7
ov'r MOWN SCS 2 CONTR/DIRECT KNB CBTI -- OPEN

ROT CONTRPWR DIR 2 - MNA/MNB

USE RHC 2 IN DIRECT MODEONLY

FOR MINUS PITCH ROTATION

D3 RHC PWR NORM2 - OFF

O\rf Mbu-t- SCS 2 CONTR/DIRECT MNB CB71 - OPEN

USE REC 2 IN DIRECT MODEONLl'

. FOR PLUS YAWROTATION

D4 guy g RHC PWR NORM2 - OFF
NS W ER SCS 2 CONTR/DIRECT MNA CB70-OPEN

ROT COUR PWR DIR 2 - MNA/MNB

USE RHC 2 IN DIRECT MODEONLY

FOR MINUS YAWROTATION

4. In the C1 fail case the mode of auto control is SCS, In the 02 fail

case, it is necessary to disable quad A with prop iso valves to prevent

A2 thruster fire when using the RHC in direct mode for minus roll control

while the CMC is in control of all other axis and plus roll. In the C3,
C4, D3 and D4 fail cases, the CMC is in control of all axis while ne
RHC direct mode is used for the failed jet only.
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• • At the beginning of every stop along

NASA s Captain Video the rover's route (there were no tele-casts while the car was moving because

THE stunning telecasts from Apollo the mountain-ringed horizon, taise it its high-gain antenna could not be kept .15's landing site involved an army up to focus on a peak or lower it to aligned with the earth), Fendell's "shoot-
of technicians, a worldwide network peer down Hadley Rille. He could zoom ing script" called for what was dubbed
of tracking stations and a remarkable in on the astronauts for.a closeup or a "wAP," or wide-angle panorama. The
new $582,000 color camera developed even adjust the lens opening to com- camera slowly swept in a full circle
by RCA. Yet if any single person can pensate for the moon's harsh lighting around the horizon. enabling the sci-
be credited with the success of the conditions. entists in Mission Control's science sup-

lunar sound-and-light show, hem • port room to take a series of over-
auiet, cherubc-Looki g NASA engineer For all the technological help at his lapping Polaroid snapshots off their TV
IErEe,! f-tWiffe L Fendell, 39, who clear- disposal. the job was unusually tricks monitor, quickly study them for any odd-
ly rank:s as the space agency's own Cap- Decause radio signals tr::vel at the speed ity and then regnest Fendell to zoom
tain Video. of light-186,000 miles per second in on it. Such a closeup was called a

It was Fendelts responsibility to con- -Fendell's commands took 1.3 seconds "NATO," or narrow-angle target of op-
trol the moon rover's camera during to reach the camera. Another three sec- portunity. While the scientists pored over
the astronants' lunar explorations. Sit- onds elapsed before the image arrived their pictures, Fendell adroitly mixed
ting at his large, 15-button console in back in Houston (the extra time was ·his WAPs and NATos with numerous
Houston, Fendell operated the RCA needed to convert the signals into_a stan- shots of the moon walkers.
camera from a quarter of a million dard TV picture). Thus, before he or •

miles away. With a push of the ap- his assistant, Al Pennington. 27, saw An electronics engineer with no pre-
propriate button, he could swing it across the camera's response to their com- vious TV experience, Fendell faced his

asa mands, a total of nearly five toughest challenge at tiie end of the
• full seconds had gone by. lunar visit. Left behind on the moon

Mastering such sluggish, along with the rover, the remote-oon-
" long-distance photography re- trolled camera was scheduled to give

quired painstaking months of the world its first pictures of a lunar lift-
rehearsal during which elec- off taken from the moon's surface. De-
tronic time delays were built cause of the nagging time lags, Fendell
into the system's circuitry to could not afford to look at the TV mon-
simulate the moon's distance. itor himself. He had to go completely

2 Perhaps just as dilicult was by the clock. At exactly T-minus-zero,
the need. to satisfy the con- Fendell had to begin tilting the camera
Dicting demands of two mas- upward. Thus, by the time his com-
ters: scientists and the public. mand reached the moon, the camera ..

NASA's geologists were pri- would-he hoped-follow Falcon's as-
marily interested in terrain cent stage until it driffed off the tube.
and rocks, while NASA's pub- Then, in order to bring it back into

' . / lic relations men and the tele- sight, Fendell would have to press an-

vision networks wanted to other button precisely two seconds after
focus on the astronauts them- lift-off, ordering the camera to pull back
selves for a maximum amount to a wide-angle view. Noting NASA's
of time. NASA worked out a -and the public's-keen interest in
compromise to appease both watching the lunar lift-off, Fendell con-

ra.-. -. --' scientific inquiry and public ceded that "if we don't see it, I'd better.- FENDEtt AT CONSOLE IN MISSION CONTROL curiosity, get out of town."
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APOLLO 15 STATUS REPORT
August 7, 1071

GET: 268:13

All ter.peratures are r.cminal.

DISPLalS AND CONTEOLS

Performance is nominal.

INSTFaZITATIOII

Ferfor.rance is nominal.

POWEE DISTRIBUTION MI SE UENCING

Performance is nominal.

CONYUNICATIONS

System performance has been nominal.

CBK.·| SYSTEMS

stant. All water a peers t be soirs to the waste sat· r tand Knich

States is nor.cal.

E.0FETE1CN AND FN3R

SPS: All parameters are nomina i

CSM ECS: System pressures and temperatzes are nominal. All data was

r.ominal d.uring the past 2 -hour period.. SM ECS procellant remaining isas fellows:

A B C D Total

Actual Remaining (Epu) : 123 111 89 lil 434
anned Eemair.ing (Flight Plan): 2.16 114 112 119 461

Eedline (Flight Plan) : 10 9 10 10 39
*Delta from Planned : -'7 -3 -23 -8 -27
*Delta from Redlines : +113 +102 +79 +101 +395

*(* indicates excess; - i-dicates sonage)

Ia
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The CM RCS injector temperature check indicated all injectors were well
above the imit except the plus yaw thruster in system 2), which
was geisting close to the 280F limit. If all tem eratures, including 5D
are abové the redline at 288:37 GT, an engine prehea wi not be required.
The propellant used during the past 24 hours is aš~foTIDVST-TooTal - 26 lbs,
A-81bs,B-51bs,C-71bs,andD-61bs.

Fuel Cells: Performance is nominal.

Cryogenics: Performance of both the hydrogen and oxygen systems is
nominal. A comparison of actual quantities remaining to predicted values
is as follows:

Oxygen Actual Predicted Error

Tank l 140 142 -2

Tank 2 144 147 -3

Tank 3 2 2 +1

TOTAL 404 408 -4

Hydrogen Actual Predicted Error

Tank 1 7.48 9.05 -1.57
Tank 2 6.81 6.05 + .76
Tank 3 8.26 7.30 + .96
TOTAL 22.55 . 22.40 + .15

Batteries: Batt A: AH 0.79 AH Remaining 39.206
Batt B: AH 2.11 AH Remaining 37.89
Batt C: AHo 2.11 AH Remaining 37.89out

Total AH Remaining 115.04

SIM EAY EXPERIMENTS

The gamma ray, X-ray, alpha particle, and mass spectrometers have been on
during the preceding rest period and performed nominally. These experi-

ments were turned off and the SIM bay powered down per the flight plan dur-
ing the GET 288:00 to 288:20 time period. The mass spectrometer boom reten-

tion is presumed to have been successful at ŒT 288:18 since o comments
were made by the crew.
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c. Crew tapped panel in area of AV THRUST switches; light and TM

came back on.

d. Operated AV THRUST B switch - no change in light or TM.

e. Operated AV THRUST A switch - held in center (between NORMALand

OFF). Light out, TM D1' - ON,TM D2 - OUT.

Placed to NORMAL.Ltéth ON,TM D1 - ON,TM D2 - ON.

Placed to OFF. Light OUT,TM D1 - OUT,TM D2 - OUT.

CONCLUSION:

(1) No problem in the bank B circuits.

(2) Short is intermittent and mechanical shock can probably

induce or remove the problem.

(3) Short is probably in the bank A circuit.

(4) Assume that the short can be on either side of the bank A

propellant control pilot valve solenoids.

6. The flight article eV THRUST A switch went through a series of pre-

flight acceptance tests, including vibration (see attachment 3). The

switch was xrayed. Based on xray data, there are some suspect strands

of wire (internal wiring is 30 strand, 34 gauge braided) which may be

causing a short-to-ground on the wiper side of the switch.

7. 00NCLUSIONS:

Based on the crew tests and switch data, it is believed that the

anomaly is the result of a short in the AV THRUST A switch. This short

may be on either side of the bank .A pilot valve solenoids. Only an SPS

burn test can determine which side.
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8. IMPACT:

a. Hard short on upstream side of bank A pilot valve solenoids -

Bank A will not operate.

b. Hard or soft short on downstream side of bank A pilot valve

solenoids - Bank A will fire when the AV THRUST A switch is placed to

the NORMALposition.

9. NR is presently conducting tests at Downey to duplicate the problem.

10. Testing indicates that if the short is caused by up to 3 strands of

34 gauge wire on the high side of the solenoid, they can burn out without

popping circuit breakers and result in clearing the short.

11. It is proposed that a test to determirre the location of the short be

run on MCC-2. Attachment 2 details the test.

12. If the MCC-2 test proves that the short is downstream of the SPS

pilot valve solenoids, subsequent dual bank burns should be performed

starting on bank B and bringing on bank A after ignition and turning off

prior to cutoff. Bank A should be controlled with both the dV THRUST A

switch and the SPS PILOT VLVS A-MRA circuit breaker. Single bank burns

should all be performed using Bank B. LQI should be performed using

single bank for the last 40 seconds of the burn to get some solid single

bank thrust data. DOI and LOPC should be done single rather than dual

bank.

13. If the MCC-2 test proves that the short is upstream of the SPS pilot

valve solenoids, bank A is failed, Recommend no lunar landing.
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14. It should be pointed out that if the short is migratory (i.e., a

floating solder ball), it may move from the downstream to upstream side

of the pilot valve solenoid.

Prepared by:

J. DeAtkine

L. Canin/GNC
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SPS THRUST LIGHT ANOMALY

CotRITION CONC!.USION

CYCLING S26 SYS A SW CAUSES LIGHT PROBLEM IN SYS A COULD BE HIGH OR LOWSIDE
TO CHANGE STATE,. CYCLING 559 SYS B SHORT.
SW CAUSES NO CHANGETO L,lGHT STATE

LIGHT FLICKERS AS S26 CROSSES THROUGH HOST PROBABLE LOCATION OF SHORT IS CENTER
CENTER POLE _(TERM. 2 OR 5) TO GROUND

X-RAY - NO PARTICULATE COULD BE OBSERVED, MDST LIKELY CONDITION WOULO BE WIRE FROM
PARTICLE SIZE TO2.SHORT. CENTER POST TO CENTER POST TO CASE AT GUTER TERMINAL SHELL
CASE WOULD HAVE TO BE LARGE ENOUGH TO BE
OBVIOUS IN X-RAY

BASED UPON ABOVE AND POTENTIAL IMPACT 04 MISSloN, ISOLATION OF THE SHORT ON THE HIGH OR L(M
SIDE OF THE BANK'A"PILOT VALVE SHOULD BF ACCO'tPLISHED. IF SHORT 15 ON THE LOW SIDE, BANK'A'
CAN BE -OPERATED MANUALLY. IF SHORT IS ON fHE HIGH SIDE, TEST OFFERS POSSIBILITY OF FUSING
SHORTOPEN.



PROCEIE FOR10( al OFSHORT • · · ·· · , . | 7.
CB 68 OPEN ,
A V TilURSTA - NORMAL
TAPPANELTORECREATELAMPON
CLOSECB68 - 1. IFENGINEIGNITESOPENCB 68 IMMEDIATELY

2. IFN0 IGNITION- OPENCB68 in 3 SECONDS

INDICATIONS -

LIGHTRESPONSE CURRENT·
CASE IGNITION CB68 CLOSED CB 680PENED RESPONSE. · COMMEN[

l YES ON ON 3 A 2 AMPS lowsidehardshort - have
manualback-up

11 YES ON OFFor DIM e A 2AMPS-

butdecreases SameasCase1,failure
magnitudereduced

lil NO ON ON . HighCurrent Hardhighsideshort - loss
ofBankA

IV NO OFF OFF Littleor No Highor lowsidesoftshort -

transient couldhaveburnedaway.Tr
torecreatefailure

V NO OFF -- -0FF Transient Momentaryhigh sidesoft
shortcouldhaveburnedawa
Tryto recreatefailure



PAGE INDICA__ S

LIGilTRESPONSE CURRENT
CASE IGNITION CB68 CIIISED CB680PENED RESPONSE COMMENT

VI - NO OFF ON Continuous Continuous4highsidesoft
Current short CoulduseBankif

assumenodegredationof
failure.

CNOTE: OBSERVECURRENTCHANGESON
SC2113C
SC2114C

THISWill PROBABLYHAVETOBEDONE
AT MSFNSTATIONATFULLSAMPLERATE
WITH"O"APERTUREREADOUT.
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27133 CSM GNC PRIMARY TAB a 43 0693

GMTA1Z129tuu222 SiTE GWMOSM
GETA OZf5t19tZZ QUADA QUADB QUAOC QUADO
CTE 02f5t14229 WPU CALC LBs -35t -GO2 -628 -243
m 62f5219t21 NE PiT PCT 3.1 -4.6 'O.S -4.7
CMCB 92f5219t21 PMG T *F -7 2 -8 -U
GETC 4215:19:21 NE TK P PSIA 19 -138 -231 -97

CMC AT ..%.260ME TK T °F 3† y@ 36 33
ISS F ALIGN ME MN P PSIA 136 168 145 29

CPT IER0 FU MN P PS|A 1 -T -f -7
CMC AUTO OX MN P PSIA 177 249 11 12f
:o ENT CM-RCS SYS 1 SYS 2 SPS

VERU NOUN PRGM NE TK P PS|A 034 -234 ON TK PS1 -
16 67 67 NE MN P PSIA 224 174 0% IN PSI -t 7

REG 1 --89496 NE TM T *W -84 -g EG CM PS I -g
REG 2 +92613 P i TCM YAW ROLL FU TM PS I -7
REG 3 -15812 iss ATT 74.8 328.1 74.0 FU su Psi 1 t &
EisT DAP . - AcDU 76.9 321.8 198.8 NE TN PSi 21:4U
RATE DB FCDU 181.8 1.2 1.4

· .5 .5 ERR . CMC -g .9 ...-4.O -21 .4 ME TM T *W 1 5
VEM ACC ° 32.Og SCS ....g.9 -g .g -S .94 OM FDLN *F _g
va x M ENT -2.1 -1$.4 12.6 FU FDEN *F -y
VG y M RATE G N -¿,3 _g.g 2,7 OX LN 1 °F

VG Z M SCS y.g .g.g .g¼ FU LN 1 *P

0% g EG VLV *P g gg
i PY g GMB CMD e g N2 TA PS I e p

2 D occu DC 4 .88 & .92 N2 To Ps a i a ? 4
12f.4..sps Gus 9.28 4.uf TI. PcT g.)

Ev QAT TVC .g,gg 3,4g . OX T2 PCT g _g
oss tvc .......2-e.e. Fu Ti Per ....

• Di F CUR FU T2 PCT g 7

0 i sa uni4 a sie a



OP 0 8 y
L27133 CSM GNC PR IMARY TAB 0693

MTA12220t33214 SITE GWMOSH
GETA GZI4t$9214 QUADA QUADB QUADC QUADO
CTE Q274t$7212 WPU CALC LBS -817 -251 293 -it 3
CMC 0274257211 NE PiT PCT 3.1 -9.6 1.3 -4.I
Ct:CG 02f4251211 PNG T "F -8 -1 -0 -Ø
GETC 02f4t5ft11 NE TM P PstA 32 -157 -231 -07
CMC AT 000.25t ME TM T °F 39 49 36 33
ISS F ALIGN ME MN P PslA 155 165 160 15
OPT ZERO o Fu MN P Ps i A -1 -7 -1 1 - t
CEC SCS E Ox MN P PsiA 129 130 3 117
•D EtsT cu-Rcs sys I sys 2 sPs
VERO NOUN PRGM ME TM P PS I A 3487 3 46 4 OK TM PS r -2
06 64 63 ME MN P PS EA 2†8 2†3 0% |N PS1 -1 y

REG 1 +GOOO1 ME TM T *P 55 55 EG CN Ps: -2
REG 2 +36156 - P sTca YAw ROLL ' FU TM PS I -7
REG 3 -1153u iSs ATT 144.9 358.u e.Ÿ FU iN Psi §p
SigT DAP ACDU 145. f 358.2 1 .9 ME TM RS I 295 t
RATE DB FCDU 181.8 1.2 1.4

.5 .5 ERR CMC 8.9 2.8 -1.3 NE IN T 'F -23
VEM ACC 4.43 SCS -g.9 -2.? O.3 OM FDLN °F -9
VG M ENT &.2 9.1 0 .¼ FU FDEN •¶

va y M RATE G N -g .4 0 .0 0 .9 OX LN 1 °F

VG Z M SCS -G.1 9.1 9.1 FU LN 1 •F

ex D EG V'V 'F 1 83
Y g GMB CMD N2 TA Ps i 4 ?

O DCCU DC g .g g g .gg N2 TB PS r

II?.7 SPS GMB 4.41 %.49 OX TI RCT g gg
E AT TVC -A .94 -A .45 OX T2 PCT g gg

CMN TVC 4.44 4.42 4.18 FU TI PCT g gg
• DiF UR 3 4 FU T2 PCT

0 Mid a SEC3



OP o 8 y
E27133 CSM GNC PRIMARY TAB a 0693

GMTA12:29:31:94 siTE GWMGSM
GETA eff4:57:04 QUADA QUAD8 QUAOC QUADO
CTE AZf4:57:Sil WPU CALC LBS -417 -282 293 -à! 3
CMC 92f4:57:95 NE PtT PCT 3.1 -9.6 1.3 -4.I
ci:CB 02f4:57:05 PMG T *F -8 -1 -8 -8
GETC 92f4:57:95 ME TM P PstA 32 -199 -231 -87
CMC AT 909.25f HE TM T *F 3? 40 36 33
ISS F ALIGN ME MN P PSIA 155 165 156 15
OPT ZERO D FU MN P PSIA -1 -7 -11 -t
CMC SCS IE ON MN P PS E A 12Ÿ 1 ZŸ 3 121
:o ENT CM-RcS SYS 1 SYS 2 SPS

VERO NOUN PRGM NE TK P PS I A 3487 3425 GM TM Ps t -r
06 64 63 NE MN P PSI A 298 293 0% EN PSi -1 7

REG 1 +994gg NE Ta T •P 55 55 EG CM PSI -2
REG 2 +3557tg P i TCM YAW ROLL FU TM PS s -y
REG 3 -18f51 iss ATT 154.4 356.t 4.2 FU IN PSp gg
5E$T DAP AcDu 15u.3 356.? 9.4 ME TM RSI 2417
RATE DB FCDU 181.8 1.2 1.6

.5 .5 ERR CMC 5.5 is.3 -1.2 ME TM T •F -26
veM Acc 0.43 scS -5.04 -u.u 9.3 OX FDLf4 °F _g
VG M ENT g.g 0.0 4.0 FU FDLN 'F -y
VG V N RATE GzN g.g g.g 9.4 OM LN 1 *P
VG Z M SCS ...g.g -g .g -G .4 FU LN 1 *F

PIPx g EG VLV 'F 183
• PY D GMB CMD D D N2 T A PS I

PZ g occu oC g.gg 4,42 N2 Te PSI

RT 127.7 . SPS c.MB 4.41 G.4g OX TI PCT

EV QAT TVC _g,gg g.gg OX T2 PCT

DMN IVE -4.18 9.11 -4.99 FU T1 PCT
of F egg FU T2 PCT3 -2 4.44

0 ' NN 003 i SECO



°42 o T ° E 4'
L2713J CSM GNC PR IMARY TAB : . 0603

GMTA12t24t28:34 SITE GWMGSM
GETA 9274:54:35 QUADA QUADB QUADC QUA

CTE Sif4:54:34 WPU CALC LBS -948 -341 777 -ad;'
021Us50s29 NE P/T PCT 3.1 -4.6 1 .3 -4.s*

CMCB 0210250221 PKG T °F -6 -1 ~6 -$
GETC 02fur54stt IME Tx P PSIA 32 -157 -231 -87
CMC AT 999.923 NE TK T 'E 39 UO 36 33
|SS F 6LIGN Þ4 ME MN P PSIA 155 165 15U 17

OPT ZERO D FU MN P PSIA -1 -7 -11 -t
CMC SCS te ox agN P PS I A 1 33 1 2 6 3 1 1 7
*D ENT Caa-RCs sys a sys 2 sPS

VERO NOUN PRGM ME TK P PS*A 3487 3¤25 GM TM RS* -3
06 60 63 NE MN P PsiA 298 213 GM IN PS1 -17

REG I +90000 NE TK T 'P 5% 55 EG CM P91 -g
REG 2 +34513 · P eTCN YAW ROLL ' FU TM PS I -y
REG 3 -26856 ISS ATT 155.2 358.9 2.7 FU IN PSI g y
EDIT DAP - ACDU 155.2 357.1 3.9 ME TM PS* 1 t7:a
RATE DB FCDU 181.8 1.2 1.6

.5 .5 ERR |CMC 11.0 2.0 -2.7 NE TM T *F -gg
VEM ACC Q.67 ISCs -5.®·* -2.1 4.7 OM FDON °F -5
VG × y |ENT _g,1 g.g g.g EU Fata .y
VG V N RATE¡G/N g.g g.g G.S OM LN 1 'F
VG 2 M i SCs -Q .2 -G .9 -O .O FU 'N I °F

*PM . O EG VEV *F 183
*PV D GMS. CMD D D N2 TA Ps t a t
'PZ D ocDu DC g.ge g.gs N2 To psi ses

T 12?.4 SPS GMB 4.41 9.40 . ox T1 PcT g ga
TE DAT TVC g.gg g.gg Ox T2 PCT g gg

DuN TVc -4.18 4.11 -4.18 FU T1 PCT g ga
DIF CUR -4 -2 FU T2 PCT

0 ' ""' "' U SEC4
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L2156 P/T R & RPU A-8 UP-42 8671 067:
up0ATE RATE 20 SEC POINTS 171 LIVg DATA GWNGOM
RR TR R St Mg TR P $2 NE fit i St Mg TR i #2

CR0041 =m CRGOQt =00 CRGOOS *+t. CROOSe =aa
3484.968 3429.t31 94.t17 SS.tte

69 .0 et Qe
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 63)

NASA-MSC FLIGHT DIRECTOR'S MISSION LOG
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p p j $PAN MGR

TIME :

45 CON SR REP 45

TIME :

RESPONDER |.//, --.AAL----

45 ME ÑfANAGER SPAN MANAGER 45
TIME : TIME :
MSC Form 1214B (Dec 70) (OT)

NASA-MSC



I. Procedure to determine location of short upstream o downst -eam of
solenoid:

1. Open CB pilot valve A.

2. Close AV thrust A.

3. Get light to come on by rapping or cycling AV th,.ist A switch (but
end up in AV thnist "on").

4. Close CB pilot valve A.

5. Immediately pull out CB pilot valve A when engine starts.

6. If engine does not start within about 3 seconds, pull out CB
pilot valve A. Tne short is upstream of solenoid valve provided
light still on.

T. Following step 5. i.e., engine starts and is stopped with breaker,
if light still on the short is downstream of solenoid.

II. Procedure to show if short burned clear:

1. If light goes out then try to get light to come on by tapping o
cycling ¿V thrust switch. If light can't be made to return the
short was burned clear.



7/27/71, 0500 CDT

SPS IGNITION CIRCUIT ANOMALY

1. GET 3 + 25. Crew reports SPS THRUST light is ON. Telemetry measure-

ments CH3604X and CH3605X confirms a short-tò-ground in either SPS

solenoid driver #1 or #2 circuitry. Telemetry records show that the

short occurred at GET 01+48+41 for 9 seconds. Problem is either in SPS

bank A or B. Arming either bank with dV THRUST switches may result in

SPS ignition.

2. Crew was advised to pull both SPS pilot valve circuit breakers. They

did so and system was safed,

3. GET 4 & 34. Crew verified that the EMS MODE switch was in STBY and

EMS FUNCTION switch was in OFF. This verified that an improper EMS

switch configuration was not cause of problem.

4. GET 5 + 50. Crew performed following tests:

a. EMSAV test - The THRUST light got brighter. This would indicate

that the short is e in the EMSAV test circuit. Also may indicate a

high resistance short,

b. Crew cycled the SPS THRUST DIRECT ON switch. No change indicated

on light or on telemetry. This results in no conclusive evidence of the

location of the short circuit.

5. GET 9 e35. Crew performed following tests:

a. Operated AV. THRUSTA switch - light out, TM of D1 & D2 out.

When switch placed back to off, the light and TM remained off.

b. Operated dV THRUST B switch - No change in light or TM. Switch

placed back to off.



2

c. Crew tapped panel in area of AV THRUST switches; light and TM

came back on.

d. Operated AV THRUST B switch - no change in light or TM.

e. Operated AV THRUST A switch - held in center (between NORMALand

OFF). Light out, TM D1 - ON,TM D2 - OUT.

Placed to NORMAL, Ligth ON,TM D1 - ON,TM D2 - ON.

Placed to OFF. Light OUT,TM D1 - OUT, TM D2 - OUT.

CONCLUSION:

(1) No problem in the bank B circuits.

(2) Short is intermittent and mechanical shock can probably

induce or remove the problem.

(3) Short is probably in the bank A circuit.

(4) Assume that the short can be on either side of the bank A

propellant control pilot valve solenoids.

6. The flight article AV THRUST A switch went through a series of pre-

flight acceptance tests, including vibration (see attachment 3). The

switch was xrayed. Based on xray data, there are some suspect strands

of wire (internal wiring is 30 strand, 34 gauge braided) which may be

causing a short-to-ground on the wiper side of the switch.

7. CONCLUSIONS:

Based on the crew tests and switch data, it is believed that the

anomaly is the result of a short in the dV THRUST A switch. This short

may be on either side of the bank A pilot valve solenoids. Only an SPS

burn test can determine which side.



8. IMPACT:

a. Hard short on upstream side of bank A pilot valve solenoids -

Bank A will not operate,

b. Hard or soft short on downstream side of bank A pilot valve

solenoids - Bank A will fire when the AV THRUST A switch is placed to

the NORMALposition.

9. NR is presently conducting tests at Downey to duplicate the problem.

10. Testing indicates that if the short is caused by up to 3 strands of

34 gauge wire on the high side of the solenoid, they can burn out without

popping circuit breakers and result in clearing the short.

11. It is proposed that a test to determine the location of the short be

run on MCC-2. Attachment 2 details the test.

12. If the MCC-2 test proves that the short is downstream of the SPS

pilot valve solenoids, subsequent dual bank burns should be performed

starting on bank B and bringing on bank A after ignition and turning off

prior to cutoff, Bank A should be controlled with both thedV THRUST A

switch and the SPS PILOT VLVS A-MNA circuit breaker. Single bank burns

should all be performed using Bank B. LQI should be performed using

single bank for the last 40 seconds of the burn to get some solid single

bank thrust data. DOI and LOPC should be done single rather than dual

bank.

13. If the MCC-2 test proves that the short is upstream of the SPS pilot

valve solenoids, bank A is failed. Recommend no lunar landing.



14. It should be pointed out that if the short is migratory (i.e., a

floating solder ball), it may move from the downstream to upstream side

of the pilot valve solenoid.

Prepared by:

J. DeAtkine

L.Canin/GNC
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Attachment 2

MCC-2 BURN PROCEDURE

1. Seiup for SCS burn.

2. SPS PILOT VLYS A - MNA cb - OPEN.

3. SPS PILOT VLYS B - MNB eb - OPEN.

4. AV THRlJST A - NORMAL.

5. Get THRUST light on by rapping panel or cycling AV THRUST A switch.

If light does not come on, terminate test. Place AV THRUST switch

to OFF. Consider doing a bank A G & N burn.

6. SPS PILOT VLVS A - MNA cb - CLOSE.

7, After ignition, open SPS PILOT VLVS A - MNA cb.

NOTE: Burn should not exceed 1 second duration.

8. If engine does not start within about 3 seconds, open SPS PILOT

VLVS A - MNA cb. The short is upstream of the SPS pilot solenoid valves.

9. If engine starts, short is downstream of the SPS pilot solenoids,
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Attachment 2

MCC-2 BUEN PROCEDURE

1. Sei up for SCS burn.

2. SPS PILOT VLYS A - MNA cb - OPEN.

3. SPS PILOT VLVS B - MNB eb - OPEN.

!..AV THRUST A - NORMAL.

5. Get THRUST light on by rapping panel or cycling AV THRUST A switch.

If light does not come on, terminate test. Place AV THRUST switch

to OFF.Consider doing a bank A G & N burn.

6. SPS PILOT VLVS A - MNA cb - CLOSE.

7. After ignition, open SPS PILOT VLVS A - MNA cb.

NJI'E: Burn should not exceed 1 second duration.

8. If engine does not start within about 3 seconds, open SPS PILOT

VLYS A - MNA cb. The short is upstream of the SPS pilot solenoid valves.

9. If engine starts, short is downstream of the SPS pilot solenoids.
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5-1

STS '?tt.oT sitvis(2.)-OPEM P40 SPS THRUSTIN"r rogram Complete
e G.TS CP 5(.2-3- c.t-osét Verify SIM PWR DOWN(Nominal)

configuration, pg. S/1-+P /
-------- MC & ISS - on

Cycle CRYOFANS

Ems F'uud.. - CFF (NJEF\) ISCS- OPERATING
TEST C/WLAMPS

C. E.YAS MaJ A (2.)-CLD5E 'Perform EMSEV TEST & NULL
BIAS CHECK,pg G/2-5

Set AVC
EMSFUNC-EV
SPS GAUGING- ACl
PUGMODE - NORMAL
OXID FLOWviv - PRI g
BMAGMODE (3) - RATE 2 M
CMCMODE - FREE
AUTO RCSSELECT(ló)-as req'd
LOADDAP (check roll jets)
ROT CONTRPWRNORM (2) - AC/DC
Set DET

3 · · V37E 00E
SC CONT- CMC/AUTO

1 MNVRTO PADBURN ATT
V49E

2 PERFORMBORESIGHT& SXT STARCHECK
V41 N91E

3 V37E 40E
(TFI available via N40, N45 or N35)

4 F 50 18 REQUESTMNVRTO FDAI RPYANGLES (.01°)
(AUTO) |BMAGMODE(3) - RATE2

EC CONT- CMC/AUTO
PRO

5 06 18 AUTOMNVRTO FDAI RPYANGLES (.01°)



G
5-2

6 F 50 18 REQU T TRIM MNVRTO FDAI RPYANGLES
LIGN S/C ROLL (.01°)
DC ALIGN

T\ EP

b STSAB ose (Pnl 8)
SET AVC (verify)
EMSFUNC- AV (verify)
MANATT (3) - RATE CMD

ATT 08 - MIN
RATE - LOW
TRANS CONTPWR - ON
SCSTVC (2) - RATECMD
LVCG - LM/CSMor CSM
TVC GMBLDRIVE P&Y - AUTO

+54:00m MN BUS TIE (2) - ON
(-06:00) TVC SERVO PWR#1 - AC1/MNA

TVCSERVOPWR#2 - AC2/MNB
ROT CONTR PWRNORMAL(2) - AC
ROT CONT PWRDIRECT (2) - OFF
BMAGMODE(3) - ATTl/RATE 2
SC CONT- SCS
RHC #2 - ARMED

S5:00m (RI'WY TVC CMFCK
(-05:00) TBL 00) Pi-fl-START/0N (LMP Confirm)

Verify TRIM CONTROL& SET
Verify MTVC

*IF SCS: SCSTVC (2) - AUTO*
SC CONT- CMC(SCS)
THC-CW
Verify NOMTVC

SEC TVC CHECK
GMBL MOT P2-Y2-START/0N (LMP Confirm)
ET GPI TRIM

Verify MTVC
HC NEUTRAL

Verify NO MTVC



G
5-3

Verify GPI returns to 0,0(CMC) or trim
(SCS)

ROTCONTPWRNORM(2) - AC/DC
ROT CONTPWRDIRECT (2) - MNA/MNB

(TRIM) MAGMODE(3) - RATE2
RO
MAGMODE(3) - ATT1/RATE 2
NTR

7 F 50 25 00204 GiBL TEST OPTION
(ACCEPT) SC CONT- CMC(verify)

PRO

¡Monitor GPI Response:
100,02,-02,00,02,-02,00, Trim

TEST FAIL: *
SC CONT- SCS *
SCSTVC(2) - AUTO*

(REJECT) 'ENTR

8 06 40 [FI, VG, AVM (min-sec,.lfps)
*PROGALARM- TIG Slipped*
*V5N9E 01703 *
*KEY RLSE TO 8 *

FDAI SCALE - 5/5

RATE- HIGH
UPDATE DET
SPS He vivs (2) - AUTO (verify)
Check N2 A and N2 B

RHC(2) - ARMED
TAPE RCDR- HBR/RCD/FWD/CMDRESET

59:25

(-00:35) |DSKYBLANKS
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5-4

59:30 (AVE G ON)
(-00:30) | EMSMODE - NORMAL

06 40 ITFI,VG,sVM (min-sec,.lfps)
tHECK PIPA BIAS <2fps for 5 sec

59:XX |ULLAGE•

- (-00:XX)
*If no ULLAGE: *
* DIR ULLAGE PB - PUSH*
* Control Att with RHC*

10NITORAVM (R3) COUNTINGUP

59:55

(-00:05) 6\Í TtiR0fi AÈEF 99 40 iENGON ENABLE REQUEST
(AUTO IGN) PROAT TFI >0 5

(BYPASSIGN) ENTR to 11 (Per orm switching in 10)
EXIT - V37E 00E

9 00:00 IGN NIF SCS: THRUST PB - PUSH* -t'

06 40 iTFC, VG, AVM (min-sec,.lfps,.lfps) NLM twuA-CLOSE

*F 97 40 SPS Thrust fai ,'
*A-V-TWMMMA-)-NGRMAL * A

as *(REST;-?T) PRO to IGN *
C. STS TsueT NLV VM)A- (RECVELE) ENTR to TIG-05sec*

00:03

*IF SCS: +X & THRUSTPB - PUSH* a
MONITORTHRUSTING

IPc 95-105 psia
lEMS COUNTINGDOWN

SPS INJ VLVS (4) - OPEN
SPS He vivs tb-gray

PS FUEL/OXID PRESS - 170-195 psia
UGS - BALANCED
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XX:XX ECO

10 F 16 40 TFC (STATIC), VG, AVM (min-sec,.lfps)
laV THRUST A&B - OFF

(VERIFY THRUSTOFF
SPS INJ VLVS (4) - CLOSED
SPS He vivs tb (2) - bp
GMBLKfRS (4) - OFF (LMP Confirm)
TVC SERVO PWR1&2 - OFF
MNBUSTIE (2) - OFF

(PRO

11 F 16 85 (VG XYZ (CM) (.lfps)
NULL RESIDUALS

ERECORDAV COUNTER& RESIDUALSAVC
EMS FUNC - OFF VGX
EMSMODE- STBY VGY
RHC& THC - LOCKED VGZ
TTDB-MAX
RANSCONTPWR- OFF

.:. . OT CONTRPWR DIRECT (2) - OFF
MAGMODE(3) - RATE2
b DIRECTULLAGE (2) - open

b s·es aus - so me-on P S "'RAT&E- LOoWpen

MAPCAMRON - OFF (except lunar orb.)
PANCAMRPWR- OFF
SM/ACPUR - OFF (except lunar orb.)

PRO (If MINKEY,To Sequencer 3X.2)

12 F 37 V82E

13 F 16 44 HA,HP,TFF (.Inm,min-sec)

PRO ' •

14 F 37 00E



P40 SPS THRUSTING

Prethrust Program Complete
Verify SIM PWRDOWN(NominaJ.)

configuration, pg. S/1-3793
CMC&ISS-on
Cycle CRYOFANS
SCS - OPERATING
TEST C/W LAMPS
Perform EMSEV TEST & NULL

BIAS CHECK,pg G/2-5
Set LVC
EMSFUNC-¿V
SPS GAUGING - ACl
PUG M00E - NORMAL
OXID FLOWviv - PRI
BMAGMODE (3) - RATE2
CMCMODE - FREE
AUTO PCSSELECT(16)-as req'd
LOAD DAP (check roll jets)
ROTCONTR PWRNORM (2) - AC/DC
Set DET

V37E 00E
SC CONT- CMC/AUTO

MNVRTO PADBURN ATT
V49E

PERFORMBORESIGHT & SXT STAR CHECK
V41 N91E

V37E 40E

(TFI available via 440, 445 or N35)

C F 50 18 REQUESTMNVRTO FDAI RPYANGLES (.01°)
(AUTO) BMAGMODE (3) - RATE 2

SC CONT- CMC/AUTO
PRO

5 06 18 AUTO MNVR TO FDAI RPYANGLES (.01°)



6 F 50 18 REQUESTTRIM KGR TO FDAI RPY ANGLES
ALIGN S/C ROLL (.01°)
GDCALIGN

TVC CHECKès PREP
KTTAT¯ NT SYS (all'i - close IPnl 8

C6 EN t'OT \l';I'É Mc 5PS (4%JÙ-close '
(0-opEM SET EVC (verify)

EMS FUNC - SV (verify)
MANATT (3) - RATECMD

ATT DB - MIN
RATE - LOW
TRANS CONT FWR - ON
SCS TVC (2) - RATE CMD
LVCG - LM/CSM or CSM
TVC GMBLDRIVE P&Y - AUTO

+54:00m MN BUS TIE (2) - ON
(-06:00) TVC SERVOPWR41 - AC1/MNA

TVC SERVO PWR42 - AC2/MNB
ROT CONTRPAR NORMAL (2) - AC
RJT CONT FWRDIRECT (2) - OFF
ENAS MODE(3) - ATTl/RATE 2

Verify TRIM CONTROL& SET
Verify MTVC

*IF SCS: SCS TVC (2) - AUTO*
SC CONT - CMC (SCS)
THC-CA
Verify 10 MTVC

SECTVC CHECK

GMBLMOTP2-Y2-START/0N (LMP Confi
SET GPI TRIM
Verify MTVC* THCNEUTRAL

Verify NO MTVC



G
5-3

Verify GPI returns to 0,0(CMC) or tr i

(SCS)
ROT CONT PWRNORM (2) - AC/DC
ROTCONTPWRDIRECT (2) - MNA/MNB

(TRIM) BMAGMODE(3) - RATE 2
PRO

BMAGMODE(3) - ATTl/RATE 2 I
ENTR

7 F 50 25 00204 GMBLTEST OPTION
(ACCEPT) SC CONT- CMC(verify)

PRO

Monitor GPI Response:
00,02,-02,00,02,-02,00, Trim

*TEST FAIL: *
*SC CONT- SCS *
*SCSTVC(2) - AUTO*

(REJECT) ENTR

8 06 40 TFI, VG, AVM (min-sec,.lfos
*PROGALARM- TIG Slipped*
*V5N9E 01703 *
*KEY RLSETO 8 *

FDAI SCALE - 5/5

RATE - HIGH
UPDATE DET

SPS He vivs (2) - AUTO (verify)
Check N2 A and N2 B

58:00 b\lTwosT A - hoogst., Útt-A
(-02:00)

THC - ARMED
RHC(2) - ARMED
TAPE RCDR- HBR/RCD/FWD/CMDRESET

59:25
(-00:35) DSKYBLANKS



G
5-4

59:30 (AVE G ON)
(-00:30) EMS MODE - NORMAL

06 40 TFI,VG,aVM (min-sec,.lfps)
CHECKPIPA BIAS <2fps for 5 sec

59:XX ULLAGE
(-00:XX)

*If ne DLLAGE: *
* DIR ULLAGEPB - PUSH*
* Control Att with RHC*

MONITORAVM (RS) COUNTINGUP

59:55
(-00:05)

F 99 40 ENGON ENABLE RE00EST
(AUTOIGN) PROAT TFI >0 Sec
(BYPASS IGN) ENTR to 11 TPerform switching i

EXIT - V37E 00E

9 00:00 IGN *IF SCS: THRUST PB - PUSH*

06 40 TFC, VG, IVM (min-sec,.lfps,.lfps

*F 97 40 SPS Thrust fail *

*.V TERUST B(A)-NORMAL *
*(RESTART) FRO to IGN *
*(RE LE) ENTR to TIG-05sec'

*IF SCS: +X & THRU$TPB - PUle'
MONITORTHRUSTING '

Pc 95-105 psia
EMSCOUNTINGDOWN

SPS INJ VLVS (4) - OPEN
SPS He vivs tb-gray
SPS FUEL/OXID PRESS- 170-195 psia
PUGS - BALANCED



5-5

XX:XX ECO

10 F 16 40 TFC (STATIC), VG, AVM (min-sec,.lfps)
AV THRUSTGB - OFF

VERIFY THRUSTOFF
SPS INJ VLVS (4) - CLOSED
SPS He vivs tb (2) - bp
GMBL MTRS (4) - OFF (LMP Confirm)
TVC SERVOPWR 1&2 - OFF
MNBUSTIE (2) - OFF

PRO

11 F 16 85 VG XYZ (CM) (.l fps
NULL RESIDUALS
RECORDAV COUNTER& RESIDUALSAVC

EMSFUNC- OFF VGX
EMSMODE- STBY VGY
RHC & THC - LOCKED VGZ
ATTDB-MAX
TRANSCONTPWR - OFF

ROTCONTRPWR DIRECT (2) - OFF <
} BMAG MODE(3) - RATE2

cb DIRECTULLAGE (2) - open
cb SPS Pl & Yl - open
PCMBIT RATE - LOW

-- MAPCAMRON - OFF (except lunar or
PANCAMRPWR- OFF
SM/AC PWR- OFF (except lunar orb.

PRO (If MINKEY, To Sequencer 3X.2)

12 F 37 V82E

13 F 16 44 HA,HP,TFF (.lnm,min-sec

PRO

14 F 37 00E



GNc
USE 5LACK USE 8LACE

"ete- SPANIMISSIONEVALUATIONACTIONREQUEST ---
PEN wen

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

30 #3 e 2.,< 2->...2> C- (.3
A CTION REQD SY (TIME): REQUEST ER

SUBJECT -EQÊ4 - 3 $ APPROVAL

T1MES3:2

cA / 5 C4 à ÀAK SPAN MGR

A7.̂ /deet fot#Y rò

- /a/rra/r / - e FA/WD - e77t/M Enr#'/ 15 47' E-5
C. - p 2 4 - er. Bt Fett owe.> ./A.,

// 2 ::rzo atl94 ra rzeer7cm) , 77MS.

30 RESPONSE pp CONCUR 30

R

.3 TIME : ÜbSPAN MG

2 [[, 30
TIME :

FOD REP SPAN MANAGER

30 / 30
TIME : Ed

MSC Form 1214A (Dec 70) (OT) NASA - MSC



G
5-1

e b ST S "?itoT NN..v/5(2 -OPE e ogram Complete
c_½EPS G P 5(2.)- c_cos (vE ,) Verify SIM PAR DOWN(Nominal)

lconfiguration, pg. S/1-

gd., Cycle CRYOFANS
S$ÈMS f~uud.. - ary (N¡ER) ISCS- OPERATING

TEST C/W LAMPS
c.% IE.YAS Mal AiSC2-3-CEDSE Perform EMS :.V TEST & NULL

BIAS CHECK,pg G/2-5
Set CVC
EMSFUNC- ¿V
SPS GAUGING - ACl
PUG MODE- NORMAL

OXID FLOWviv - PRI R
BMAGMODE(3) - RATE2° E
CMC00DE - FREE

AUTORCSSELECT(ló)-as req'd
LOAD DAP (check roll jets)
ROT CONTRPWRNORM(2) - AC/DC

. . . Set DET
V37E 00E

SC CONT- CMC/AUTO

1 MNVRTO PAD BURNATT
V49E

2 PERFORMBORESIGHT & SXT STARCHECK
V41 N91E

3 V37E 40E

(TFI available via N40, N45 or N35)

4 F 50 18 REQUESTMNVR TO FDAI RPYANGLES (.01°) •

(AUTO) (BMAGMODE(3) - RATE 2
UC CONT- CMC/AUTO

PRO

5 06 18 AUTO MNVR TO FDAI RPY ANGLES (.01°)



G
S-2

6 F 50 18 REQUST TRIM MNVRTO FDAI RPYANGLES
LIGN S/C ROLL (.01°)
DC ALIGN

eb STAB CONT SYS (all) - close (Pnl 8)
cb SPS (d'- close
SET AVC (verify)
EMSFUNC - ¿V (verify)
MANATT (3) - RATECMD

ATT DB - MIN
RATE - LOW
TRANS CONT PWR - ON
SCSTVC (2) - RATECMD
.VCG- LM/CSMor CSM

TVC GMBL DRIVE P&Y - AUTO

+54:00m 'el BUS TIE (2) - ON
(-06:00) TVC SERV0 P'.m#1 - AC1/MNA

TVC SERVO P.G #2 - AC2/MNB

Ø· ROT CONTRP.RNORMAL (2) - AC
ROT CONT PWRDIRECT (2) - OFF
BMAG MODE (3) - ATTl/RATE 2
SC CONT- SCS
RHC #2 - ARMED

(-05:00) GleL .Gi E.-il-START/ON (LMP Confirm)
Verify TRIM CONTROL& SET
Verify MTVC

*IF SCS: SCSTVC (2) - AUTO*
SC CONT- CMC(SCS)
THC-CW
Verify NOMTVC

SEC TVC CHECK
GMat MOT P2-Y2-START/0N (LMP Confirm)
SET GPI TRIM
Verify MTVC
THC NEUTRAL
Verify NO MTVC



5-3

Verify GPI returns to 0,0(CMC) or trim
(SCS)

ROTCONTPWRNORM(2) - AC/DC
ROT CONTPWRDIRECT (2) - MNA/MNB

(TRIM) UMAGMODE(3) - RATE2
RO
MAGMODE(3) - ATT1/RATE 2
NTR

7 F 50 25 00204 IGMBL TEST OPTION
(ACCEPT) SC CONT- CMC(verify)

PRO

Monitor GPI Response:
100,02,-02,00,02,-02,00, Trim

TEST FAIL: *
SCCONT-SCS *
SCSTVC(2) - AUTO*

(REJECT) 'ENTR

8 06 40 (rFI, VG, AVM (min-sec,.lfps)
*PROGALARM- TIG Slipped*
*V5N9E 01703 *

.. *KEY RLSE TO 8 *

}FDAI SCALE - 5/5

RATE- HIGH
UPDATEDET

SPS He vivs (2) - AUTO(verify)
Check N2 A and N2 B

. c.t> STS Tix·--CT vt...V MN B- C.uc5E .
58:00 esey i p21/

(-02:00) e jé¥-TitRtiSN®)--NGRMAk | -51ITHC - ARME0
RHC (2) - ARMED
TAPE RCDR- HBR/RCD/FWD/CMDRESET

59:25

(-00:35) (DSKYBLANKS



G
5.-4

59:30 (AVE G ON)
(-00:30) ) EMSMODE- NORMAL

06 40 FI,VG,sVM (min-sec,.lfps)
^HECK PIPA BIAS <2fps for 5 sec

59:XX IULLAGE -

- . (-00:XX)
*If no ULLAGE: *
* DIR ULLAGE PB - PUSH*
* Control Att with RHC*

(MONITORAVM (R3) COUNTING UP

(-5090:50) A\/ TMuis-i A ÌEF 99 40 ENG ON ENABLE REQUEST
(AUTO IGN) PROAT TFI >0 5
(BYPASSIGN) ENTRto 11 (Perform switching in 10)

EXIT - V37E 00E

9 00:00 IGN I*IF SCS: THRUSTPB - PUSH* ga

06 40 iTFC, VG, AVM (min-sec,.lfps,.lfps) No mMA-cLC5

*F 97 40 SPS Thrust fa
*a¥-i-e$T%4A-)-4GP:MAL *

as *(RESTART) PRO to IGN *
STS Tii-cT us rMA- (RECYCLE) ENTRto TIG-05sec*

00:03

*IF SCS: +X & THRUST PB - PUSH*
MONITORTHRUSTING

Pc 95-105 psia
IEMSCOUNTING DOWN

SPS INJ VLVS (4) - OPEN
SPS He vivs tb-gray

PS FUEL/OXID PRESS - 170-195 psia
UGS- BALANCED

o(o*.oo ch:, sTs 'Pit.oT VLV-MNA -ON.M

'Di stownuuE. ? L) \/A tal= 07EENT\_Q_N_
1



5-5

XX:XX ECO

10 F 16 40 TFC (STATIC), VG, AVM (min-sec,.lfps)
laV THRUST A&B - OFF

IVERIFYTHRUSTOFF
SPS INJ VLVS (4) - CLOSED
SPS He vivs tb (2) - bp
GMBLMTRS (4) - OFF (LMP Confirm)
TVC SERVOPWR 1&2 - .0FF
MNBUS TIE (2) - OFF -

IPRO

11 F 16 85 (VG XYZ (CM) (.lfps)
(NULL RESIOUALS
aRECORDz.VCOUNTER& RESIDUALSAVC

EMS FUNC - OFF VGX
EMSMODE- STBY VGY
RHC& THC - LOCKED VGZ
TTDB-MAX
RANSCONTPWR - OFF

• - .;. . OT CONTRPUR DIRECT (2) - OFF
MAGMODE (3) - RATE2
b DIRECTULLAGE(2) - open

b s·rs N-a- so moe-me P'kSBEST''ATELO pen

MAPCAMRON - OFF (except lunar orb.)
PAN CAMRPUR - OFF

SM/AC PUR - OFF (except lunar orb.)
PRO (If MINKEY,To Sequencer 3X.2)

12 F 37 - V82E

13 F 16 44 HA,HP,TFF (.lnm,min-sec)

PRO

14 F 37 00E



USE Bl.ACK USE BLACK

sit'orn SPANI MISS IONEVAl.UATIONACTIONREQUEST no-rorm
PEN PEN

TIME REQUEST RESPONSE CONTROL

(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

mum ii

ACTION REQD BY (TIME) INo c3MCf REQUESTER

. . / CEO || . APPROVAL

7&T 72 e d / Jet.- / e e A/cinóg.,c r / T.T t-on,

C .S EP

45 or 45

TIME (a
SPAN MGR

TIME I

45 RESPONSE: CONCURRENCE 45
FCD REP

Tiur :

SPAN MGR

TIME -

TEAM LDR

TiME I

45 CON SR REP

TIME '

6

RESPONDER

ME NfANAGER SPAN MANAGER

45 . e 45
TIME - : TIME :
MSC Farm 12148 (Dec 70) (DT) NASA-MSC



CSM 114 TESTS ON PA12L 130 ETERICSIEIEE3AL TPASSFGPMES Willi
PANEL 226 CESS CEEN

With C333 on Panel 226 open, a current para exista tc tre ;·:imaries of the

Il and 25 transfer:ners turcast a 1/5 arr. fu:ce end. 1.2,E resistor. This

limited primary cerent provides sufficie 3 secc iary :great to illuminate

sore lights. Itis capability was checs.e,i cc CSLI 11-. ce fale-air.i; are

the results of these tests:

General Cor-litions: 1. ::or:::al cabin ambient lié;ttine;.

Test 1: Bett integral ar.1 Es:.arias full ca.

Intes;ral (22) - Erl El's not realat-le.

Emeries (23) - ¯t- I ·. I readatie, DSE alare iniicator

it (13 AI ), triitt.

Test 2: Integral full iir with ::r-eries f .1 c:..

Ir.ceg;ral - Fri El's resiacle.

::reries - Fri 3:c, ME: eri DSB-T it act reaist.e.

Ite atore tests shows that the sufficient lighti-5 ccall te availatie if the

LEB DSKE alars its are iesired by C:ering cc the neeries 2:Etr:1 full on

with the inte;;ral CE full dir. Itis ass2:.es that a sa:r cia:sit 'ices not

exist cc the primaries of either 22 cr 23 or the secer.iary of 23; alsc, that

the 1/8 amp. fuse had not tiown when CB33 onened. With C333 coeL. this pro-

cedure does not pose any safety hazard since the taxism ;ritary and secondary

current is limited by the 1|ñ amp. fuse ar-i 1.27K resistor.
b

As a simple eteck, the CSM 112 crew can be requested tc vie-<.- the Pr.1 306

53T and the intes;ral lig;tts en panel 103. The crew seculi also be requested

to reocrt the sositions of 22 and T3.

a
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G/l/G

USE BLACE v58 BLACK

set-r SPAN/ MiSS10N EVALUATIONACTIONREQUEST m.-r
FEN PEN

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

so Sf+0er F¯cb 4 c;- C - 66
ACTION REQD BY (TIME): O †-0() • c c) REQUESTER C/

3UBJECT: OP//CS Z ERO PRORLEM Re. P23 APPROVAL

R/ril, reference 4 44, co fies 'zero arob/eru and FO P

†Íle nofe.. der G E T 97: f��‚��¥_EkwÅ t' P/an /JppnTL te $ V
()/ffty ÉdfO (A/Ån9 ib(.{M/ ?? ereig/t y /d P T1ME S:

Í• {{MS"?/f OMifff /J < ÍÛ (.U/ afffff//7 SPAN MGR

ee-ro drive rah Ve /rout entri,« A de vrevenNh avaa N/Á
30 rena, heing )nnred' r,afer P'rah&6bn ^ A|+Gry TaMed:O2- 30

:2. Una/2' fAe cy>Wes de arenaa//u meroer)-Fe>r 4// Ec/ure-
exerter e>/gq Arroer de4re-'orin-+Ar Mer/es 7eronorr.-R T

3. /4/Året 7%EÑnr GAT/tf /GóUSA. OA/* f3FF SÅna/w/ ÈÏt L
ender Re-r'o/4F -r«NP be- t +/, e->fé prisdehu
hiMA +Áe geficr arn .S«ArhA is Manal2/1

30 R / c un 30
TEA LOR

12416 RtAr SE HIGH ersfd W -tcenJ S Ana9

77i? Act,LQ Nef M TiW iwign.R R McVE CAN S EP

965:( CCNETTLArte 266.uti2.6 tvianiaAcialilit TIME

osu6 BéFog.é sét ci MC, TcRe OPact .
5Atwe AS * 2

TIME

30 SPAN MGR

¯2<.>/6
(.0%A9N() f6(1 (7.» lt\) 1 CT 6(L 00TitG

( eltid -AT loN aéFD46 AiC C - 9

RESPONDFR

F R SPAN GE

TIM «-D TIME O : A

MSC Form 1214A (Dec 70) (OT) NASA-MSc /



USE BLACg USB BLACK

•^ttem SPANI MISSIONEVALUATIONACTIONREQUEST •^tte-'EN PEN

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

ACTION REQD BY (TIME): /gfD REQUESTER

SUBJECT: 3 af 226 APPROVAL
F EP

30 RESPONSE : CONCUR 30
TEAM LDR

TIME :
CON SR REP

TIME :

ME MGR

TIME I

30 SPAN MGR

TIME :

REOPONOER

FOD REP SPAN MANAGER

30 30
TIME : TIME :

MSC Form 1214A (Dec 70) (OT) NASA-MSr
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USE BLACE USB BLACK

ta'°r-r SPAN/ MISSIONEVAI.UATIONACTIONREQUEST -geror-r
TIME REQUEST RESPONSE CONTROL

30 (T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

-;7.2:35 PA MPA O C-??
ACTION REQD BY(TIME) REQUESTER f4e y-

3UBJECT /ffa 44$ APPROVAL

FoDR

po

30 RESPONSE CONCUR 30
TEAM LDFF

CO SR EP

TIME :
ME MGR

TIME :

30 sp 30
TIME2$:JT

ReopoNOER Ovvys ;\ C 43A .
FOD R P SPAN MANAGE

30

W3C Form 1214A (Dec 70) (OT) NASA-Msc



/'/Mie /5

/ed/Æ//i'/Fó///52½ fnGMs
SAS P/Pe/FZZ/2'// T -SEMM//Af'

REQLURE D,)b ge/H/)/N/NG 7

CURRENT TOTAM, PROPrz//2/UT #2/50.3

777/2/NE/2 QMO t/N//ty?//A8t£ #F/4 4/S.Sé8's i
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CIRC. ( 70-Ef FRS) 3-77.0 //937'7

LOPC ( abr b FFSà 1 13D·9-- /0907 5

SHAPMG ( ¿? ?FRS) ;43. Jos·ff 3

TEI ( 305'O FPS) 933&. S' /2;27;',5

/7//A/9£, /2d/N/9//V//U6 / 3 3 S' 5

)l.5PE RS10 Al5

- ar PERroken?«œ 95 ?,o 77G.5

9.70.5 -> 37o PPS 5.0.m. Au kes.
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/Jes%d /G

//¿75/34) Arc/7ze /JSám/N& A//-7 esscas

SPS PROPELLANT SUMM/)k?

REQweED,]h PEFD/N/A)ó,/A

/RPE/V7 Tv7NL PRoPetz/kV7 //08ÇA 3

WAPPE D A M //kJ/:4//at/£ 4'é¿ ç¿ FOFo 9-· 9

06/7/742 Ø·O FG/P6 •7

/7/l'A//'AS/M''E //?E7F R /de a ego‡�“�­�	�pá·9.
/2///2/Z/28LE FOR av z/OO76-9

REtP&tlEED FoR ^Ø

//t't-F (554GPS) óf·,2 FeólB7

LDI (9996' FPS) 26,749-6 13 17'/,9

l)OI (707·& APS) i 55~9. A 17?16-'7

CIRC.. É 70.8' EPS .277,0 //73ff' 7
LOPE ( 30f,(o fFS) I 130,7 toecir.5

LARES(UF- ( 400 FPS Al 31,3 g{e77.

TEI (2700 FPS) 29 il 9 745·2'

/H//D/)L RE/ViA/W Aki 745 E

7€5 h -- > 39 FPS



USS BLACK USE BLACR

meteor r SPAN/ MISSION EVALUATIONACTIONREQUEST -atro r
PEN PEN

TIME REQUEST RESPONSE CONTROL

(T- MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

30 5/foo FC.b SL-bélN
ACTION REQD BY (TIME): 5 -j--D Q REQUESTER

SUBJECT: g' APPROVAL

so O/ar AJert> S P S THrd/ST , så
T M

30 JEGaC?MC-, ! t ¡JA/T /teF e--M ), T MEfl 30

f-¿'-go /VETb WPFK T t "TF- UST /A i-U 5 6 'a
-er d. TEI .6Assc> ord Paw.

30 RESPONSE: CONCUR 39
TEAM LDR

TIME

30 '' 30
TIME C

RESPONDER / ÉÁRe-tA-ol
FOD SPA MA

TIMESO : ÎÎ TIME

MSC Form 1214A (Jul 71)(07) NASA-MS*

ENCLOSURE 2



5P J MISSION EVALUATIONAGN REQUEST
- .. (CONilNUATIONSHEET)

(PLEASE USE BLACK BALLPOINT PEN)

TIME REQUEST RESPONSE CONTROL

(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER C....gQ
4'o:27 S/N/o 4s'(sPsà C-s'2-

(¿f, Ernes,4(-· ''èÂ¿eerivf. ' AKMA'z Aeß / Af/7eï¯PM

å�,�½�¹_Eve

Reenerar- zve SM NixU:n Zi?' 4-D 7c74í. r9ay'><<Asr
42eweare 44 yree , z-e¯r. 7%'>r Jewee. /bi 4 & 5444/AG.
R,4xv ; . /'en/cu'4,4«42 AN'Aare rÅr fed 7/R 7NZ- ¿?M4.> N20
Be. Regriez:> 2/ 7-27-7/ (76:nO GSE'), pa rue. d.or
¿Ta/N : pA' . ,9?4fe/47eze'45 44V . /TAse D ad 4 /7<>7/ RYí'tP ME :
/?A -,3 / / ) /SAxw' A te A r 76-»; . --e- I'S/R . Awa /'kk //
<2EE 47 Zéd / {; /?!N . Affae MVe PU E'et.J 0/iWA7204' rd

fê£(347er3 720&<¢6- ??/? ( 4/72/2 .$/&.w' À Ep/NM/ JE M4 £47E
SM^2· RA ?Mo e724 4 daA'e TWe E' VAte? g/45
(A?ephred 70 JCL m' Y#e.".40x%'At'' /?u,7/od.

SET' R Meni SP /0 7 Ph 7Ê47' /7//MSIPM r- je'ret a eS ÜÎW 740
SCL tr Z Sn72/T Sec rzend 29£5/£>&'.< ·s/fr.>77Je ,d ##d
ße- V.s 0.-2> ( VAr7(e //2. - 4,s.? , 472+rar/>six r (A f' A

-F7' / T Ale feet,«wrespe,7) WFil-r- /-e4 /Tre. ;;¶Z aqA!
f fAMÉ /Ý ./IP , Te/U 72)ea.4 / W(~ //EPre' 79 0s,/ inf iTZ>t,|A -/OSEC
('octrPr?b ()Ê - s'ína). 7'7/€. -ro SECL, ce,tó &cFPÁ'
attem; fes ÅKNM 72/"? S/Endste,--AT / / To Cr/4ds'PT

EfpM $$€<>0 7 Ri> 7//MM ||Perç<<V55' R2 IAVE pâWArnw')
27'd rd /,teb e i eb S/T ÂWr?ASnŠ't· t Vr/L e e,S e

MSC Form 12f4C (May 69) (OT) ENCLOSURE 2C



TABLE 11

EFFECTIVE ENGINE PERFORMANCE FUR MISSION J-1 4

Burn LOI Pli alve ' SHAQ*Alá

EffeCN.Ve Before After in Primary CIRC LOPC 3Bt
Parameter Crossover Crossover Normal PO Noteth

Thrust - lbf ZD(oo7 207l5 204 2oGN9 0997 '20540

5 ocificcimpulse' $15.£14 3ts.1099 3 .988 .o tt/.986 Bis.o

Total Propellant
11ewrote . 65,9057 (#5.7'/01 - (,s. 5 .072 ,21
16m/sec

TABLE 12

EFFECTIVE ENGINE PERFUIDIANCE DISPERSIONS FOR MISSION J-1
(One Standard Deviation)

DOl
Durn LOI PU Valve

CIRC LOPC TE1
Effdativé Before At ter it Primary

Arame e . C ns . Cronsover Normal MPaa

Thrust - lbf 84 85 102 133 102 85

Specifi Impulse
see 0.53 0.53 0.53 0.53 . 0.53 '0.53

ó
Total Propellant 0.25 0.26 0.32 0.41 0.32. 0.26
$1ógrate -
be/see
Î>tturig.Rntio' 0.014 0.014 0.021 0.028 0.021 0.014



USS BLACK USE BLACK

tie- SPAN/ MISSIONEVALUATIONACTIONREQUEST -attem
PEN PEN

TIME REQUEST RESPONSE CONTROL
30 (T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

77 SMW 4s'MR) é-SE
ACTION REOD BY (TIME) --7- REQUESTER //sp; ese ce

SUBJECT: ---, APPROVAL

FOhP

TIME : )

///7 Art.'#cyr/F < r e/ P/727 / enz2er«c3 S A a

30 7A rent « e-44' e- ^^* A we ^''s-ara T,MEYO 30 30

(?tyLCy 777/f I /Airy/c v9/v/' få R,z /MAN ear-e7%

0 RESPONSE: CONCUR 30

TIME 7
EMGR

TME

30 *A MGR

T ME;;: e5

RESPONDER R

30 SPëMANA
TIME NASA - MSc

MSC Form 1214A (Jul 71)(OT) ggggg 2



USE BLACK USE BLACK

Bau.POINT SPAN/ MISS IONEVALUATIONACTIONREQUEST M.LPOfNT
PEN PEN

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATioN NUMBER

45 , SPs FoD C-95 *
ACTION REQD BY (TIME): REQUESTER

SUBJECT APPROVAL

DR

TIME

C

45 ) TIME?G / 45
/ A4 N/ 4? E / <0 ?? ? ANA

//f f/fa A/ /A el. A/ 6</ ÚlME

AJ f.Lr)bé 2.J. N

TIME

45 RESPONSE: CONCURRENCE 4

$PAN MGR

TIME

TEAM R

45 45

TME77:

RESPONDER

45 G SPA NA

1ME TIME

MSC Form 12148 (Dec 70) (OT)
NASA-MSC



TADLE 11

EFFECTIVE ENGINE PERFO ANCE FOR MISSION J-1

DOI SHArtMa
Burn LO PU Valve

. CIRC LOPC PO noA.M TEIEffective Before After ein Primary
Parameter :::s Crossover 4 Crossover 0 Normal-«..-- .or me.--- 1 ' I """ '' I'III

Thrust - lbf ice 2.o?2,L 20 ( 75 .2.07.35 2.Cic13
35 D

pecif ecImpulse 315.10 3 5 01'9 NG . 314||15 3!s.017

ropellant 5.00 65.¥117 &5.(4261
sec 6781 9 ¿Y

TABLE 12

EFFECTIVE ENGINE PERFOIDIANCE DISPERSIONS FOR MISSION J-1

(One Standard Deviation)

DOI
Burn Loi PU Valve. CIRC LOPC TEI

Effective Be ore A er in Primary og
Parameter a Cro <>ver Cre over Norpul NA; ."J'.';-

Thrust - lbf 84 85 302 133 102 85

Speelfic Impulse
sec 0.53 0.53 0.53 0.53 0.53 0.53

Total Propellant 0.25 0.26 0.32 0.41 0.32 0.26
Flourate -

Ib,/see

'Oxture Ratio 0.014 0.014 0.021 0.028 0.021 0.014



USE BLACK USE BLACE

anor SPANI M1SS10NEVALUATIONACTIONREQUEST unmar
rm em

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

45 45

ACTION REQD BY (TIME): REQUESTER

APPROVAL

TEAM DR

2(e7tA Sa e i CON SR REP

45 i />e.,/4 /s/s,e66, ,>n4 s/R& TIME : 45
Þec zuse i e»+ (n A >s coc/,<.. , Me E MANAGER

45 RESPONSE: CONCURRENCE 45

TIM

MiGR
TIME '
TEAM LDR

TIME 9 : OŸ
45 CON SR REP 45

TIME

RESPOND,ER Au-<-(6-tr/C
ME blAN GER SP N MANAG¶R

45 . / 2f. 45
TIME O TIME ¶'y :,.) 4,

MSC Form 12148 (Dec 70) (OT) NASA-MSC



USE BLACE USE BLACE

site- SPAN/ Ml SS10NEVALUATIONACTIONREQUEST ----r
PEN PEN

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

30 ggf
ACTION REOD BY (TIME). /©( ) .."e <:a REQUEST ER / c /cit N
SUBJECT (pppyg.g / APPROVA L

/Ro96. f.
30 RESPONSE CONCUR 30

TEAM LDR

TIME :

CON SR REP

TIME i

ME MGR

TIME :

30 SPAN MGR 3
TIME :

ReoPONDER

FOD REP SPAN MANAGER

|30 30
TIME : TIME

MSC Form 1214A (Dec 70) (OT) NASA-MSc



USE BLACK USE BLACK

NLLMINT SPANIMISSIONEVALUATIONACTIONREQUEST BAU.POINT
PEN PEN

TIME REQUEST RESPONSE CONTROL

(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

45 p 45

ACTION REQD BY (TIME): ' REQUESTER

SUBJECT: gg, APPROVAL

TEAM R

. Se as>r77WJr ¿? // /// j'J/r/ f £2< f?/dz é / fr->
/Vpemq/ Aps r' /nn Fp r- A /-eprpine'p f TIMF Z
JAce / A44'a-c r 2 /( T E / 2dfyr>$nfr/ CON S R

PM tar/eca ,Av«A'io, ¿>e * :Av
45 s a&?-- Av <4r>Anbe / e.+r- Tisc 23 45

M MANAG,ER

TIME

ef f r/ a r -f e'7 6(( 1 , f (1 (' fi s. SPAN MGR

·'f2(¢ ef / / A ÁÌ�}�P_F_/f) 3 ES/7 TIME

/r; a a in >:r n Ariz,y , t' Fef' namhín y . VArvi d

45 RESPONSE: CONCURRENCE 45

/Ne- ETCC 447) pppd4EZA 3°g"
/ n'Ei/4T5 la/c2E (2(gr77//7E,D ??.5SV/Yl/Alfr N' o

P/d y/PA-VE Aroí/z--7> ?SR /77/7/A/74/447) Tint

/A/ f)& RE/M E U/J772..- 72¯¯2- .
TEAM LDR

/43/ / 20 7e ¿?E ,2-0 2 { ) AzSS.
TIME :

�H!O�Ã_/44/343-speiCONSR REP

RESPONDER

ME NtANAGER SPAN MANAGER

45 45
TIME : TIME :

MSC Form 12148 (Dec 70) (OT) NASA-MSO



/ 3

USE atACE USE BLACE

y,itatur SPANlMISSIONEVAUJATIONACTIONREQUEST -gr-azur
TIME REQUEST RESPONSE CONTROL

30 (T-MINUS/GET) ORGANIZATION ORGANI TION NUMBER

/McN F9 9'e D N Gr 4' G-20S''
ACTION REQD BY (TIME): REQUESTER ('

SUBJECT $ RDEL TA APPROVAL

Whek sP-5 rue-I T K re-ssore NN
(ARC-recsÁ€- do e(o U kJ€. a?€€×1nug/rft[: qó
CMRC },sJ f y] M<À , L- sPAN ÈGR

30 So Mr t.ee ve.. Seem f Pc ru c.caroTs car r:Me/<A<=13 30
4 Phi clropoprove Iso n 176, '.CF is now
çt/c.f i q };>efwi' devi |TT-17tw PCivi c.c avitš c y re-R1in>·€ Ato IT'7· G•

op p preAte-hem en rue- l k. (4-evsere
60es>-s c/,ly ca. p.sps, d(eg .

Corre+1\ Mi Lo-ARele..I ,-10) Sta:tes Natt-i-ps's1y,,p ey e,ti 4..Ae
30 RESPONSE: CONCUR 30

7%d; f-cez- TP/FM E'/1essone ,D/POR A/prée °"
/ A/r e- 7~/? e c^- (/P C ^9(2/74/ /s 7/r e d esU(.:7- 0/

F(/ex- G 77>/74/d 772A.//f TN#7PC"J(/? Fr|TC €..474^47' r "" I
O(/MR 77;r- JAMew. 774'/(, AS4/pp /2er- K ra"(4/r' 74A/A-

775r>P /s+s JJe:cNez?sr-ap A2RRAVYr /2°Fe 7-/M

CW Pérti) P/ECTVR2, cÅ M/(+6 /s ,4/?RADY. /f'í( TIMEI

F--(5/f er/("RY 3°†(-4424/ E' , ME MGR /
77ve e4/z.y ekPe&7tw C4A4 é R4 /4/ Poe'i, ×9 A/OÊ /t Ok
7-4-ye Pne,<s-(>AP ovet.o /FG 7//S /7ssui.-r de 7F',+-/A True e

30 c.Ameer 7xe soon Peevneres er over. raes SPA MG

P/Pewst/Re p/as RAve/J G4/ P/PcoV/e>US FA-/647'/ /krt>G
7 42pfe-AR< 7/7/?7- ..,T(TT( iSA//4/( TÁ f/9Ý

77(3/7/¶ /74< A {|pre >rtS9 RAFry-r roA ys?A/(e ( FE<-(J/f M/
Ry per repe

/2'7/s.</p4/ /P(J/E. AG-20 /5 /9 (44/ rp /7(R_(p' N/Ve £¿'e
/7- 4%</ )44€ < 74»f- The /PRP/fePM/ rR paes e( J/W S
7T'4'N (° M4 z-7kT R C4'R/f f ,7/tin.f (Aj/?VM, 476/ Af . //767.

Rif6VONG ER (¿Eg -py ffA( - --f/ g/p //4/L

30 FOD SP

TIME TIME

MSC Form 1214A (Dec 70) (OT) NASA-MSr



USE BLACK USE BLACK
MMINT SPAN/MISSIONEVALUATIONACTIONREQUEST BAU.POINT
PEN PEN

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

45 7 e 4

ACTION REOD BY (TLME): REQUESTER

__ It has been noted that the CSM has been hanging APPROVAL.

up on the edge of the 5.0 da in pitch and yaw (- pitch, -yaw) T A DR

due to gravity gradient. This has caused an increase in RCS pro-

pellant saaes above that Dredicted but not exceeding the RCS TIMEI e
redlines. Tc reduce RCS proDellant usage, a irethod that should be coN R P

considered is to decrease the db from '¯ to 2 , ¶pe saviner resi-

E ized from this would be as followsi TintI os 45
For a T(49% le CSM at 60 nm

5 db 0.124 S/hr

2 db 3.086 N/hr TIME/ 0

This would result in approximately a 30 percent saving in RCS SPAN,MGRproDellant.

The above data was obtained from an Apóllo 15 digital sirculatiop flME/97 5

that was oerformed at NR usinir AcoU.o 15 weights anr1 inerties (reference TD192-401-71-123) dated July 14, 1971.

45 RESPONSE: CONCURRENCE 45
FOD REP

( U ;5/4(-26'' ÓY(2.5 /4 E.? Ace..51> 1 /N''È

MT TH/5 TTME, /A) T/+r M* ON CpuAb C. Teut/If/4
||5Hou-35 LITTGS IF A/o U.SAG10. fAJE hi/C-.l-- SPAN G -"

PenMP AÞ,) c..mT 6 A f ukr -Tri Teg --ro -
,2W.. -- - THE -77J¶R- ? --qßrg of TIME .0$

| ¡ )( (Tot eyDit <'' TEAM LDR

AJ 6 . TIME :

RESPONDER

ME GrANAGER SPAN MANAGER

45 . · 45
TIME TIME :

ESC Form 12148 (Feb 70) (01)

felASA-MSC -



USE BLACE USE BLACE

•^tte- SPANI MISSIONEVALUATIONACTION REQUEST ·^ttom
PEN PEN

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

30 .2.1R+© o Fo_T> 45 0-3/f
A CTION REQD BY (TIME)•. 22. 2, •½-O O REQUEST ER 3

SUBJECT APPROVAL

SPAN MG

30 r:Maß°F 30

30 RESPONSE: CONCUR 30
TEAM LDR

30 40
T M

30 30
TIM TIME

ilSC Form 1214A (Dec 70) (OT) NASA-MSc


