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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.

scC 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
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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, but we!l]l update it as we come tao

them. nd 15, we have a preliminary procedure about to come

P TO0 you to see if we can isclate whether this ground
and the SPS system is in Bank-A or Bank-B, and that'll be
coming up Iin just a few minutes. We -~

5C 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. :

5cC Okay, go ahead. :

CAPCOM You might refer, 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~35 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.

5C Okay, Group-5, main-A and main-B on 229. Stand
by.

5S¢ 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.

5C 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
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 a

moment,
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 pllet valve
breakers and then let's tease that Delta V thrust A switch.
Try to balance it in a central position.

ScC 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.

5C Okay, here goes Delta V A now. OCkay A 1s 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. 1It's still in the up and on
position and it went to the on position, up, the light went
out.

CAPCOM Thank you.

SC I'11 just leave it there while you think about
it. ;

CAP COM 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.

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

sScC 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 c¢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.



%' APOLLO 15 MISSION COMMENTARY 7/26/71 CST 1805 GET 9:30:00 50/2

S¢C ' Roger. Okay right in the center of the
}g L 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.

‘vﬂ“.

END OF TAPE
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q) X CAP COM 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 B.9.

END OF TAPE
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]
I PAO This is Apollo Control at 9 hours 53 minutes.

This troubleshooting with the 15 crew has just completed.

by 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 previcously 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.

5C Roger. Omni Delta.

CAP COM 15, this is Houston,

SC Hous ton, 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
l 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.

sSc Okay, he's glad to hear that.

5C Very good, XKarl.

CAPCOM 15, if you'll give us ACCEPT, we'll send
up a new state vector.

ScC (garble)

CAPCOM Say again 15.

CAPCOM 15, you can have your computer back.

SC Roger.

PAO This is Apollo Contrcl at 1C 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
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PIPA BIAS
ADDRESS PULSES/SEC OCTAL
CMC LGC
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NBD,.X (Y,Z) = MEASURED DRIFT OF IRIG'S WITH PRESENT COMPENSATION

M
PBIASX (Y,Z) = NEW PIPA BIAS

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

MEASURED PIPA BIAS

FEC/TSG Form 312 (Oct., 68)



- T o= R T LU B T

P '-0.!“;.‘, . . . . o . 1 . et
Y e ' LA ) o : N NaEEIE S ) ?-u- I Y ‘o "Li?‘»

;' [ * .y i ¥
PR RCS PANEL DJAH'LQTION ’ QUAD C, W 5 |

e ‘ \rgfi”,r:‘ . . . o “ ,." ] I- " o K , ’.’ P * :‘-‘ % ‘*...’ «
R B 'Té‘{:é'” T IET .o T s""-‘é,f-. Lo ““:i‘h**;., '
Bobe o b Lo ' . a D S
; 3°f i 163 Scouzary /' O S g . T v i

' ; - L.
ST e PRILLANT e
1¢ %526 v R T
B R L i A

PIYLC R SOUATION

";1 .,"'54’7”’. ' 4 J . i\ ," ek
ol TS egumpume e Tt T
R 2 ‘ . ¥ . " l"'l"f {- :‘
: K i D
N v HELIDM QUMD VALYEP = 17
" SRI7767 . | T, A

oy : ~
N Poomp s |fg“

Tc‘ ?sa T s gl U T
‘ A T
LN . PSSR TP
e e * CET gy
! o« W, e ..':I‘-{ '_t : '
N - ; &'wl I, AN
R o
‘ R A |
ALTLI :‘._ ‘ ‘ "ﬁ L."_r
o b " A
. . . ¥|'\ iy
a L
- ‘ v
" P
e o '.,l % ‘3 !
L PR
" o T "‘» {
move b
L . *
A . o “‘.,“ "‘;
LY ' !
» *
T LT ‘? . :” b
" SRR IR W I
) LY R T AN T
TS N B TR
R I N
NP LR )
d taty oo e
, 108507/, O\ PR 1
J o T, ! ' A
loif ALY . e L
& o - f gy - ’ ta oo B
f DL T " ! " b 1 "‘ '
. "-/p{""‘:.’;rl ) v ‘-“,,»i_"'..‘
‘ Jhr. e . A S I R
L E AT PRI A
s . « s — - - ‘ﬁ i i

(dos™ Fip &) . T — ol
L #’, L ' 77:2::5_,:‘ kg/?a,, (G fawe. »ﬂ.#”*“”o}“a’ e/)’ y "Rt
R pey PROPELLANT SUPPLY LNES — = ¥e”E [3 R
: . . B . M X R ST .

i
‘, e g [T ESANS 2N
’ ) ‘-. ., TC S% ; - . " * ';" oot
T SIS PUNRCTSREL

£

T T ndunl

@ yRE L

ol




——
.-
»

*. A
R
oot

A o
#,. Pow
T '
-‘,*! 5
Theenme ur‘c

X
L
iches

Nmﬁf

4
L

a
AT

vf' 47

118

. 480

- 49)
441

i ' '
' o F

[P WA .

ot *

Sy '

LA

' ,‘3 \

349.48
%5.9%

341,14
47,14

$35.L5
321.6

12$1.94

29%.15
%10.00

110.0
16%.0
0,0

M RCS PROPﬂ.I.ANT

)

SP18597
tle

Va AL AS
N

Ao Towk 2

ARICGA )™
IASO78 )




INBORARD

LY EL TANA T

L.OCRTED AT OFERTIONAL
| g - S&nsoa cocaTiow.

92.73 AT

m&gﬁm—mfsﬂw%

SRL739T
180

nr

SECTION A~/

)

4

18

Q

0

}:;t: 1135 T 5
: k24 q

o o PRV PTN o
. ) e
‘ VIEW Cc-C

CNLAR AED

Gk 2749 T

: 105
L ?;: - - . |
s < “ .
- H = . N )
.t w0 - A -
G N
- . . )
T - AN -3 - o -
. P . . -
. kg 2 + = P = - L ‘ a ; :
R - 3 b - . - 2 . s : .
e A L ¥ Ra - = = > b L ‘{:‘ . *'\ k
- ’# ~F p Toea A TN pyrns .
- e W . L - .
WO Rt Wik et .- 8 ) - . P ﬁ,?".‘ e S .
R A, - -, - x . . P 5
. f‘ ELR: T A - y - R ad % - = g w T, - .-.;L, i <x
- ; T . ) N B St -— * L)
T - t's - - s
e e ~ - ql-: 4
B : - - - - “ T g - =
’ﬁ o - * .



Siman atel SN S

4-14
RETRO UPDATE (NO COMM4 - use Block Data)
GETI . 8 .05G
AV GET DROGUE
Ve ENTRY R
Atb P
GET 400K Y

If time permits, go to G&M thrusting procedures;
if time critical, continue with SC

Ch £Bs GRovP 5 (23"~ ¢ease

XX: XX Set DET counting up to GETI
GDC ALIGH
EMS FUNC - AV SET/VHF RHG
SET tVc /0=~ 0 &

EMS FUNC - aV
; TVC CHECK & Ppep /0
I (8) ¢b Si-8 cg.r SYS (211} - close
cb SPS - c16‘s(‘e"\Cb SRS

FAN ATT (3) - RATE ClD
LIMIT CYCLE - on (up)
ATT DB - MIN

]

T v L et mews s

F e

H

L ERO UPPRTE. TR cRIG e
- OGNS GRS T 3R 70—

02is” 7/27/7) (=
L o -

//4@

PrtoT vevs (z)-oPEN

RATE - LOY R

TRANS CONT PR - ON
SCS TVC (2) - RATE, CHD

. BV CG - €5 ZA/psm
TVC GMBL DRIVE PEY - AUTO

(54:00) MN BUS TIE (2) - oM
(-06:00) ~TVC SERVO PWR #1 - AC1/MNA
~TVC SERVO PWR #2 - AC2/IMB
Pt «~ROT CONTR PUR NORMAL (2) - AC
s ; +ROT CONT PR DIRECT (2) - OFF
?  BMAG FODE (3) - ATT1/RATE2
AC CONT - SCS
RHC #2 - ARMED

=BORT

TLI 90

3/29/ M

¥

L Ry Y

Cver)



bande e T T R 5 i e ) At aiattiiadd B g T ot > Fperr— " pahaie i it Yo~

L
4-15
. (55:00) PRIMARY TVC CHECK
(05:00) GMBL MOT Pi-Y1 - START/ON (LMP Conf'lr‘m_
_ Verify TRIM CONTROL & SET
- . : Verify MTVC
ot : SCS TVC (2) - AUTO
‘ THC -~ CH :
Verify NO MTVC 1
1
SEC TVC CHECK F
GMBL MOT P2-¥2 - START/ON (LMP Confn‘m
SET GPI TRIM
Verify MIVC
THC NEUTRAL

Verify GPI returns to trim B
~Verify N0 MTVC
~ROT CONT PWR MORM (2) - AC/DC —
~ROT CONT PWR DIRECT (2) - MIA/MNB ——
FDAI SCALE - 5/5 _
LIMIT CYCLE - OFF o
RAFEartbaN . ' S
UPDATE DET ! -
SPS He vivs (2) - AUTO (verify)
(58:00)
-02:00 AV THRUST AJA, - HORMAL
( ) V37E 4l7LE E7T THResTr L)rE ON 8}/ PI)S”MG
THC - ARHED 6” Pﬂﬁﬁ& FILsr, £F ?HIS bosen'y
& (59:30) TAPE RCOR - HOR/RCBIF/CRl RESET LETE TEsT
N (-00:30) EMS MODE - NORMAL _ é
N ON MSEN cue ¢b sps PraaT ey QLo SE
0Ot FHAUSF-ON-PEpUSH T\ ¢ | SEa BURN
E SPGFH RSt _gg%ﬁség”
= BT St VT H RS TPt ORI NO
B AG b T HRUS T O P SH Ck spg PrLeT VLIV
(P - OPEN AFTER
HOREFOR-TFHRUSTING 3 SECoNbS
o EME=COMNFING=DOHN 2 3
, SPS INJ VLVS (4= OPEN : i
_ : SPS He vlvs tb-gray
o o . SPS FUEL/OXID PRESS - 170-195 psia |
; UGS BEANGED
' RFTER TGNITION ConF/RMEb: eb sSPs PiLeT VLVA(maQ

- OPEN

e i —— b Y 2o WK L8 8 A B e e vt L i b, aa W e R . L AL

No‘T‘E. . BURN SHOULD NOoT Exc&‘ED
| SEC DURAT/oN




M -

00:XX

19 F 683

e e m—

pg E/1-1

 PFTER TEST ©F IF SPs LiTe GoEg
T OUT T ATTSMPT Yo GET &/TE ON

‘Go to ENTRY PREP & SUPERCIRC ENTRY PROCEDURE

" ECO

AV THRUST AM - OFF
VERIFY THRUST OFF
SPS INJ VLVS (4) - CLOSED
SPS He vlvs tb (2) - bp
GMBL MTRS (4) - OFF {LMP Confirm)
TVC SERVO PUR 1&2 - OFF
MN BUS TIE (2) - OFF

(.1fps)
ave
AVX
avy
avZ

av XYZ (cH)
RECORD
EMS FUNC - OFF
EMS MODE - STBY

ATT DB - FAX
TRANS CONT PHR - OFF
ROT CONTR PYR DIRECT (2) - OFF
BMAG 1MODE (3) - PATE 2
TAPE RCDR - off (ctr)
PCM BIT RATE - LOW

PRO

F37 OOE

When CHMC Acty 1t out:

V66E

3729/

DATE

. By PusHinGg on PANEL,

Mot 3% sl dtlatet minc A e A s L A e B b s 0 2L i e T e LSO N VP T ST SN S

PR -

e £ S e Bt |, e 2 o
'
.

JEPURUNL N FOURE U T SR,

T L ) TV |



\ 2
BURN DESCRIPTICN 4 € €71

TS Gy /

SPS PROPELLANT USAGE DATA

)

_I/z,§: LfO:{',}',ﬁ,?'
116 ¥ %: 64621 .50

L

/
BANK: SINGLE

MIS3IOH

APocL o

-

/5

/

DUAL

s/c wI. sTaxr /& 2914

END

/0038

o

/556G

BT s m SEC_. 77 PAD AV RCS AV @
nn =t SEC __}_j_( "V/"Ix-zu AV 5,3 SPs NV___ 5175 .
PU VALVE POs.__ A 0 P Iep
__—( BT Fpom Hovsior/ Tan )
FUEL OXIDIZER PROPELL AKT '
HED AT SUART OF BURI /5 5 %G 1t 2/ L T
CREY READOUT LAST RURN §
CREW READROUD L_D CF BURN 4 § .‘
% USTD - |
PUGS TM LAST BURM &
Plis T 5D OF BURY 2 __: :ﬁﬁ_
% Uszh - |
|

.—

: , p
¥ED YUPUT AFTER BURY IRV IR

DETERMINED WITH
FLOW RATIEL  AND
BURN TIME

DETERMINED WITH
IM0 AV .PROP
PROGR &AM

DETERMINED FROM
PUGS CREW READ
OUT .

DETERMINED FROM
PUGS TM READOUT

FUZL

.

CYXID

7.3

| Y A/ AU P
30

PROP USZD

6.3

st

hreim e st ¢

UL THD | /55 / /55 |6 /
v | 1903 | 14 Y9 /
PROP TNED / ‘

Yoyt G

FLO® RATE

? Lk Gt

JJHL RATIO

AR

. e s



X Ne DgLeG  pVAIl,
Tie 2P+40+ 322, 5"

el THLST
oN ARV 0FF~ G&N
' ‘ SPS BURN SUMMARY -

s )] CC 2 oN@ES  msston [/ /
g2° TIG TEVENT A
MG TIME MA X —
DR _ — BEFORE BURN  END OF BURN A
DR2 - FAS —
ACDU PLTCH * %
ACDU YAW X —
ACDU ROLL S X —
PACTOFF X T —
PITCH GMB POS /.34 /, 30 v o
PACTOFF/GMB POS A — — —
CCDU SHAFT DAGC X % —
SODB_P Trim +/ /29
Y ACTOFF 4? 1 —_
YAW GMB POS - ,23 -.23 O
YACTOFF/GMB POS A - — —
OCDU TRINION DAC ¥ . X -
SODR Y Trim —./27
LM WEIGHT X |
3

CSM WEIGHT X % —
MAX PITCH RT - .0l
MAX YaW BT — .0l
NS1 BEFORE BURN
N85 END OF BURN

VG X »S

- VG Y 2
V6.2 S
v , 4,77

C ;
P DIFF CLUTCH CURR =" _ -+/3
Y DIFF CLUTCH CURR - A8 . — A ~+~ 6
*ESTIMATED GMB MISTRIM S |
SYSTEM STATUS ¢
*GMB MISTRIM = Gp _
Pf(\ CE GP = GBL POS SEFORR BURN
' GS = GBL STEADY STATE POS

ORIGINATOR AFTER IGN



FLIGHT D1R MISSICON LOG

DAY REV PG

|/

SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

t)\ é,j:fz, A Brting atnihond ) To Go ofF Foz

A~ -R Sec ARTEZ. QuRN  “Tied) BAck
o) OSTERY, -

e 2% t1t40322.5

O Sge Pe

LSO

s MO AL MY B Cbs Pulad

AR

LOE LOANT T MuVER. Vo RETTER. DATA

S EEConl L o7 Lose Ibrtgu

0.

MD{b7z 238 —H{b+ 273 OUT (E\/N QtZﬂ?Zb'ﬂl.\

DY oFF 7 sac

DL oprE ¢ Set

BAcH- o STeEADY

CREW SR%S TUEY Az Rov SUBE LAAT

T9+0 6
SR

Tupost Live MDD AETER. BHUAN  AS THeY

TUERE &ETTING oJT of PA7 Evc. .

TTHEY  THIVK T STieded 2 - CAD‘T B35

<UREE .

291t°0°%

Do.evTE PéZm- SO s

MSC FORM 1441 (APR 66)

NASA — MSC

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG

DAY REV PG

SITE/ACOQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

7

PSS CHeors —FuT Puti)

7t 24’ (Cou o Wz Basis 1‘\'%)

o (o7+4l+30) AV = 0.9

77+ 24 AVe = 07

24+ 2%

Lor, TAB PDATED — Ngw Py 4 OKX

VMU AV METIED  Fo PRop Used SIrLD S

A4 e PRofP USED | Frow Papex BT = 7748

oy
LolLL UPPATE  uJTS "TRy w/ MU AV,

29+ 50

Proe CoMmC N ATES 0,37 <o 5T uxa

Mivw Iameulss CutVe .

PR\

Nop o e - .f}L - .
F o) U@L A& O R T L :f’...’.(_‘;a CELs

B

161, L».Oi,/ji‘r%%wc - Lhin, PPogNnex Y SWOT

Dowwnl AR A AT tor &b — o g

1o GET Good  SI0LULE Bau ~Th o=t DATh

e -235_7:) Girc, BTG .

MSC FORM 1441 (ApPR €8)

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG

DAY REV PG

19

SITE/ACOQ/LOS

FLIGHT EVENTS/KISTORY/BRIEFING

2115

H‘Ql&\“’\a aﬂ a;t.l SKT porteye AT T

\l (’2701 12, ‘;"\

52 3173

A L‘/\g{s 287 Q;*Dr SXT PHIToTES T [

Fog by RES A V AV'S workedu

DAT S5 boolke ot 2413d)s

Dedeed 70 L | Ave wreg g

AN
t)i’])? !OL'{ sg }0@}" Br€ -mWliScS ) o

: ] v '
e g O C—n}{ "\Qo e B

7 i

Ceo vl [-‘-’-‘»—L f&( pA
v J

—% \}ds oLl Lor Heve SyT preTos
/ [Z

’2,';4.5/'7: F&Lolc_“(;o 2o L%}g.’;)/(fl('{u__ ,‘C/‘:(s \/Ac PoLL orei
Woon - Yo LV plet @ 57 (imppye o)
25209 |—v (s o ff  ueina B2 )Pl for Poll
- v J

v

EXeRl

Qﬁo:—:/\,ﬂj—a TV e (o, o4, 000)
7 S

A

MSC FORM 1441 {APR 68)

NASA — MSC

FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DtR MISSION LOG

REV FG

DAY ?i()

SITE/ACQ/LOS

FLIGHT EVENTS/HISTGRY/BRIEFING

4

2. )“) L{ <) g
.Dru/rt m’ el /D R;T/‘ f%f—'fﬂxw&/*
Hc:l/ﬂ ‘! ) ”i’f‘jf‘}’l(f—ofg{cm(c‘f /5’*“““.
C‘L““" k> ?‘\C . CJ?’" > Pa P c«:f-
e T et e
Pyl wa < np[ j—auvw\ e/Vl]);—r
2 '(’ CL\)<§t.c. S0 t\w““""'
‘ ,,g-"nr- ComvuuﬂmD
22+ TN
LM oo broken pame efglon g om
Tape meder. ] -
25 250 |8 FPuim /A ]rw«r) (;J@f O(«‘Y\ V\ous uﬁ

= 106" Qt\m«q St SPAR e~

{'OGQI)J(Q‘ O\/Cv‘"’fn‘u[;) /f)f‘c:) jg (C:,—«/v\.

i/ /wn.. C.:’k X /f*w’\.r AL

el — 6‘-}1\:a (,__, ”%r‘wlt. %

Lo < - S0 twm (o - ef\.»v‘{‘“ 0

Ste /17“‘[)/6” . Loscs /0 TM. (22 r2l+do 20
A—C Pc/ . U/’L( (f o /—;_T MV\{) LA_/}J{-,.\!\M ift ‘

AD——-%Ubg&qU%/(’ burn ,«e( Y AP |

'i\"" 8V A\}j HERST A o w Nk 1~ Y
LOT — ] UI\ «— Bank ¥ )‘HLM B i

Q‘\—CL};’?Q‘ f'"/\\\ (“'" = P

e = D‘fﬁ’ém DlRW"f%)cR"Js)\x %%N’T_\é% /

1



FLIGHT DIR MISSION LOG

DAY REV PG .

S1TE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

——

e We. wrete up the resuvlt s
of MQC 2= brdo depod as
Aér{ei«.«(.; AA j_ vt_D —{F-f\e
M SPETENIT 64y CIRCOIT AUOMAU;/J’
ﬁ*\ X :"*1’—-5{ LA e e / Lo ;} Yo o den cx?(‘
LLCTJ: "'( chf‘ Hhep <t ) o
LOT_ ’
T 2073 Use single b oral
N b, faf <o wn 1mguile €
(1 2, %50 |b-s€<) |
Dor e
ST YRS 00 Vee s lor ¢
N ./'. s> leff timec
b+ Fro | Pacons o e 1 IPE@ 374 5D

. F,ﬁc_ebur‘v\ Lu:// Lo o i Uj’ h e

S ODB —‘—i—[:] TV’ C-)'T*( ‘TJ (.A.J /:“1 - L Ojr

{ J

'L ba.«-[—-— AQ 53'335:4 &t A C_ -5 /‘,eaaﬂr/(,

4%

/nr- Py ok L;CM(" . e ’,/ f“u 20 /s

H\ Q‘“ & hvim ‘),, oy —71?'* \/o (<) :‘ v:f. e"’r'“ )

,\/7500 <y 7’04?')1(’/?‘)"(’*1/,/"1 7/._,67/7 /,
VA ¢

MSC FORM 1441 (APR 66}
NASA — MSC

FLIGHT DIRECTOR'S MISSION LOG



sHT DIR MISSION LOG

DAY REV PG

22

SITE/ACO/LODS

FLIGHT EVENTS/HISTORY/BRIEFING

26 - 4o

L—IGH'T'IN(‘od

Cyew re po 1 e ‘lf'ho:(_—
"L el AC 2 cb vepped sl

: A
RHER Y2 (v22])  This

- N

MERMY cv/ i
, ﬁ*nw;rf#
]

_/'19 LA L D &Az&ké,c:( a(ur'z/\:/\g,

o 5/,9€,c:.fq/( b c..k s [ \7!”/1_‘@,

A 2 of'le duve 40 Fh<

ST Vicws AT S - un Aerve [/=

//L) e | ot """';f:‘.i\ f‘“ p/:m Jle ot a 2
J d

'l(:\I/M‘w‘ W T

—

VA—

J- Ef\/\g Dcro l \(’8\65{"\@ ‘vw\ g\\g_)

N ! N
AL ,{’[kf--m-{/mo 1

. Ems @-%I(-ﬁ.lcc-jj{ res Luwn “rf‘”)

2. fJAY DEKN Keybo cur‘ﬁp\ K 9)‘/.f K

- ——
¢ ’! S*J{og s yncliceler

S
/.r:-? f/“é.'

- - fﬁw-e SRR /"*] Aiime

SC FORM 1441 (APR ©

&)

FLIGHT DIRECTOR'S MISSION LOG




3

SHANV

APOLIO 15 STATUS REPORT
July 27, 1971

GET: 35:00

COMMUNTICA TICNS

Communication system performance has been ncominal. 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 22¢€ 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
e oV &
No change in status. iSSJEL

PROFULSION AND POWER cg;:; ~ LCO ’T—ELY?77
//)/,&j— -Q, 4

SPS: All parameters continue to be normal.

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 excessy - indicates shortage)
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Fuel Cells & Cryogenics: The fuel cells are normal delivering approximately
78 amps to the spacecraft systems. The cryogenic system is normal with
approximately £72 pounds of oxygen remainirg and approximately 73.1 pounds
of hydrogen remaining. Op tank 3 dropped tc 3803 psi from &75 psi during

the PIC as a result of destratification. Tank 3 is not on C&W and thus

gave no alarm. This i1s not a problem and causes no concern.

Batteries:

CM Batteries: Batt A: AH 1.61 AH Remaining 38.39
Batt B: AH, 3.13 AH Remaining 36.87
Batt C: AHO 2.11 AH Rermzining 37.89

LM Batteries: No change,
Battery A is still charging.
THERMAL

The temperature of the SM RCS Quad A oxidizer feedline (measurement SR 50€9T)
reached a maximum of 123°F at GET 37:00 as a result of an approximately

L hour hot soak of Quad A. Although the feedline temperature limit is

lzgoF, an isolation valve located just upstream of the transducer has a
“Temperature limit of lO5OF. This type of temperature respense is expected
to occur on any of tHe RCS Quads under sinilar conditions, therefore,
appropriate analyses and tect data will be examined to determire the effects
of this tkhermal behavior.
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. 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 I'd like to explain why.

First, some background and facts from conversations I've 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 XSC for the
optics trunnion to be manually driven to zero prior to zeroing the optics.
This procedure, a long time ago, was in 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 we've seen on 15 took place, but the evidence then was inconclusive
because the mark data was not nearly as good as itfs 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 (SXT) mirror (and
perhaps other things) is jarred and could possibly shift or even in

a very remote case, become inoperable. I understand that NAR once

broke one in this way, but that some design changes were made subscquently.
At any rate, if the above theory is correct, then one could be haunted
(1ike 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 toc be careful during P23). Other programs,
however, assume the calibration angle to be zerc! 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 mumber 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 enviromnment, 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 itrunnion angle before turning the optics
zero switch on. _A11l of the optics experts I've talked to today were

(over...)



quite surprised that we'd specified only P23, and we're quite sure that
the crew took the comment literally since we've seen the optics zeroing
from & high trunnion angle during non-P23 activity since the comment
was read up to them. Once again, them is no problem for P23 since it
will know the angle; and I doubt that we'd ever be worried about P52!'s.
But, no one has yet been able to tell me for sure that we wouldn't
have problems in other programs (P24, PR20) 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 doesn't seem right to be knocking

any piece of precision gear around when we don't have to! (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 RIS
optics trunnion angle can drift out while the optics is off (and 1n_5 (
zero which is how he does it). Hence, simply turning the cptics

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 he's supposed to cycle the optics Zero switch off
and on anyway after powering up the optics.

Another conclusion I'm 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 wouldn't specifically be trying to
prove any theories, we'd simply be verifying that the opties are still
good and would be good for those other programs. I'm 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 we'd be looking for is & calibration angle that is very small and
close to that last one he measured, We'd 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 lcoose or any other such nightmares.

For a2 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 CDU's themselves also go off. The fact that the opties

can drift while off is vhat 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 don't know how we've done so many
missions without this bag of worms appearing before. I suspect it's
because crews used to drive to zero before zeroing which gets rid of
the whole problem; or we were just lucky (e.g. different optics, or
didn't happen to zero from high angles much); or a combination.

Z

Joln R, Garman
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Pers UT

FLIGHT PLAN UPDATE. o 4 =
TIME ITEM o
1. ~71:00 HGA ON MSFN CUE
' S-BD AUX TV - SCI -
PANORAMIC CAMERA MODE - STBY (VERIFY)
PANORAMIC CAMERA PHR - ON
PANORAMIC CAMERA SELF TEST - HTRS
MAPPING CAMERA ON - STBY
2. AFTER 5 MIN: PANORAMIC CAMERA PWR - OFF
S-BD AUX TV - OFF

3. 71:15 AFTER "CM/LM PRESSURE EQUALIZATION (DECAL)"
ADD: "PRESS EQUAL VLV - CLOSE"

£

81:42 FOR "CONFIGURE CAMERA: (TERMINATOR PHOTOS)"
USE CM3 (HATCH) INSTEAD OF CM4

84:24 FOR "CONFIGURE CAMERA: (TERMINATOR PHOTOS)"
USE CM3 (HATCH) INSTEAD OF CM4

—t-

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)"

GENERAL NOTES:

1. NOTE: PRIQR TO SIM DOOR JETTISON VERIFY CM5 LEXAN SHIELD IS MOUNTED
WITH CARDBOARD SHADE OFF

2. THE TLC OPTICS CAL FOLLOWING AN OPTICS ZERO AND A GROUND DEMONSTRATION
SHOWED A SHIFT IN THE SXT MIRROR WHEN ZEROING THE OPTICS FROM A
TRUNNION ANGLE OF ~26°, TO AVOID HIGH TRUNNION RATES FOR ALL OPTIC
ZEROING, USE THE FOLLOWING PROCEDURES

a. IF OPTICS POWER OFF, PLACE ZERO SWITCH OFF BEFORE TURNING OPTICS
POWER ON. "DRIVE OPTICS MANUALLY TO TRUNNION <10° BEFORE PLACING

ZERO SWITCH ON

b. IF OPTICS POWER ON, DRIVE OPTICS MANUALLY TO TRUNNION <10° BEFORE
PLACING ZERO SWITCH ON
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" TIG . TEVENT
CMC TIME 93+3) #1402 Zan —
DR ' BEFORE BURN  END OF BURN A
DR2 = % E—
ACDU PITCH % +* -
ACDU YAW X L ~
ACDU ROLL B X —
PAGTOFF X =t —
o
PITCH GMB POS /23 )2 0
PACTOFF/GMB POS A — S ~
v —'-.-L
OCDU SHAFT DAC X A -
SODB P Trim +/,/99
YACTOFF XK -
YAW GM3 POS — 0 f —-.°4 0
YACTOFF/GMB POS A =~ — —
OCDU TRUNION DAC a X -
SQDR Y Trim ~ 127 '
LM WEIGHT 7}{ .
CSM WEIGHT X - X L —
MAX PITCH RT -, 0
MAX YA RT —. 2/
N31 BEFORE BURN
N85 END OF BURN G
VG X s *
VG Y — 3.0 .
VG Z 1.5 > 4
A 3. % N, A- —
P DIFF CLUTCH CURR - &4 - 23 319
Y DIFF CLUTCH CURR -9 - | 5~ Y 6
¥ESTIMATED GMB MISTRIM 0
SYSTEM STATUS Y,
*GMB MISTRIM = Gp ...
/()/ - GP = GBL FOS DEFOR® BURN
KN/ = GS = GBL STEADY STATE POS
AFTER IGN
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SPS BURN SUMMARY

GN 5C3 MISSION oo 15
TIG TEVENT A
CMC TIME 78+31+485.9 78+428+24.7 _&+438.8
DRI 2nol BEFORE BURN  END OF BURN A
DR2 - o1} -
ACDU PITCH 0.4 _284.9 -2549 5
ACDU YAW 259.9 .5 359. &
ACDU ROLL S e s 2.3 2EG.32
PACTOFF .45 .6 - (0,23
PITCH GMB POS j, 2] .74 - 06.59%
PACTOFF/GMB POS 4 0.24 ~ 6.35
OCDU SHAFT DAC 1.19 \, ol 7 -0.42
SODB_P Trim +/. /29
YACTOFF -0\ 4 -7 .38
YAW GMB POS - 0. o - o b4 0. 35
YACTOFF/GMB FOS A - 0-09 -0.03 O
OCDU TRUNION DAC -0.20 ~0,463 o0. 43
SQDB_ Y Trim -./279
LM WEIGHT D258
CSM WEIGHT 39%00 )
MAX PITCH RT _o0.\0
MAX YAW RT O\
N81 BEFORE BURN
N85 END OF BURN
VG X -28497¢ =
VG ¥ —o77e —
YG 7 — 60 44-. e 1
v | 2292.9 - 4.8 2796.7
P DIFF CLUTCH CURR i -4 9 a5
Y DIFF CLUTCH CURR - | =S . - 4 | 2.
*ESTIMATED GMB MISTRIM Tas . W20
SYSTEM STATUS Ele
= *GMB MISTRIM = Cp _
" GP = GBL POS BEFOS® BURN
s GS = GBL STEADY STATE POS
ORIGINATOR AFTER IGN (.20 - ..
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MCC DATA REQ T FORM
® i —TYPE VEHICLE %% MAT (S) ART/STOP TIME OF DATA_ uw CONFIGU S
LE) (CIRCLE ONE) R THRIFT A RCLE ONE: CTE, MET, GMT,GET LLE AS APPR E)
5 POM PLK S D 7% OTHER e — EVENTS DRIVEN:
" SPECIFY MSFN, MCC . A :
M ] @ ((”c'“sm H_ } DAYS | HOURS MIN SEC 7
— RTCC
5. VOICE PLAYBACK Py )0 2| 39|e C e
SPECIFY: DSE, MSFN, MCC LM 5U,LJ>FJ (\ COATE (PCMGS’ )
’ =) (U A N
. VOICE DUB " 7—/’2-/ oo e G Lo 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 D. PLAYBAE[(BITM(SE.TLE‘OT SET
~. THRIFT DELOG -
SPECIFY: NORM CYCLE/ASAP @EDABLE CHART RECORDERS“)
S-I¥
. P/TV DELOG 5 r. DEDICATED CHART RECORDER
SPECIFY MSK) T -
S-I ~ MisSION PHasE &2 ()L GQMO CHa \RT RECORDERS ™™
.SITE/REVOLUTION s e e
1. OTHER (SPECIFY) S-IC o SITE/ (. PCMGS CHART RECORDERS
c.PCM BIT RATE -
] = ‘4 i. OTHER (SPECIFY)
PLSS 0.SAMPLE RATE :
. PLAYBACK BIT RATE
® . ,
ORIGINATOR _=J., /(5\/1 Al wecposition _ Z27Y C PHONE/LOOP CODE
GET OF REQUEST _ 2% 2 -1~ / &
ol Y N IS
DATA REQUESTED BY 2 1~ 0 et ‘
- ff’,. s Y o ) y ) A
SHORT STATEMENT OF TIME CRITICALITY NMe -y SHS - 2 I3 Lvaiter) 4

(e.g. NEEDED BEFORE DCI FOR MORE SPS ANALYSIS

or NEEDED BEFORE TLI FOR A FMR GO/NO-GO

NUMBER OF COPIES REQUIRED

FCD/TSG FORM NO. 467 (APRIL 1971)
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SPS BURN SUMMARY

BURY __ DO | on sss  sston _ /S (T1)
TiG TEVENT A

CMC TIME ERA1+37+¢L3 Fardo AP 24 S <

bRL_2//O) BEFORE BURN  END OF BURN A

DR2 C/1// . -

ACDU PITCH 2.3 0.6 _Fo.3

ACDU YAW 3,0 2 L3, _Fo.

ACDU_ROLL 3477 4.8 - 0.9

PACTOFF Yy /. 6 lo — 0,02

PITCH GMB POS /.70 /. P o,/ %

PACTOFF/GMB POS A - 0.0 -0./f - 0./6

OCDU SHAFT DAC /70 A -0.07

SODB_P_Trim /702 /. 706 1o,

YACTOFF -0.55 -0.55 2

YaW GM3 POS -0, 47 -0,6/ - O, /2~

YACTOFF/GMB FOS A -0.00 6.06 O. /3

OCDU TRINION DAC - 0.3 -0,55 o.0d

SODB Y Trim -0,5/0 -0,55F - 0,05

LM WEIGHT €253 . |

CSM WEIGHT S 7fF00 3Fo043 /757

MAX PITCH RT o./ |

MiX Y& BT ~0.2/

N8l BEFORE BURN |

IS ony o

VG Y - Y, 0 0.0 ‘
VG Z 2.+ 0 - 0./ b

v, 213.9-200.4= 5.5 A /</

P DIFF CLUTCH CURR -6 & YA - f

Y DIFF CLUTCH CURR -4 -53 )5S

¥*ESTIMATED GMB MISTRIM — 0,07

SYSTEM STATUS

A2 L2

ORIGINATOR

*GMB MISTRIM = Gp _
GP = GBL POS EEFO%E BURN
GS = GBL STEADY STATE POS
AFTER IGN



ey i
R i

MCC DATAR T FORM 1o VoA
® | — YPE VEHICLE [(® FORMAFT(ST™ ART/STOP TIME OF DATA™|® IU"U.CONFIGUm
—E) (CIRCLE ONE) HSD OR FHRIFT GLE ONE; CTE, MET, GMT,GET ~ E AS APPR )
t—
a. PCM PLAYBACK OTHER (SPECIFY)
SPECIFY: DSE, MSFN, MCC , a. EVENTS DRIVEN:
o T/ )y | DAYS | HOURS | MIN SEC
VOICE PLAYBACK o - =) o) e
B. W i /
SPECIFY: DSE, MSFN, MCC LM L Sk 30 (O 1o 2K CCATS (PCHGS)
v S3EA0
<. VOICE DUB U , R 4 x| 7) | e VOICE LOOP
SPECIFY: KEYSET/LOOP " 209 (1= [P (o= CJOICE P/B ONLY)
Y, SPECIFY e.3. MSTC, CVTS
o. TELEVISION PLAYBACK sDS ST O
. c. COLOR EIDOPHOR  (Tv P/8 ONLY)
E. MOD — ~ R
“ = LCRU 3 C o. PLAYBACK BIT  SET/NOT SET
\/THRIFT DELOG | L A D
SPECIFY: NORM CYCL, /ASA)//’ S50 e. MEDABLE CHART RECORDERS
= S-I¥ - -
s. D/TV DELOG = O L/f“ S O ¥. DEDICATED CHART RECORDER
(SPECIFY MSK) s ® 'DD_T, »
~I A, MISSION PHASE L 6. | BO CHART RECORDERS
1. OTHER (SPECIFY) S-IC 5.SITE/REVOLUTION ., PCMGS CHART RECORDERS
c.PCM BIT RATE
SAMPLE RATE 2/ 1. OTHER (SPECIFY)
PLSS o -
. PLAYBACK BIT RATE
@ /(
ORIGINATOR \\.'/ ' f MCC POSITION Q ~ 6 PHONE/LOOP ________ CODE
GET OF REQUEST _% 2.7 / O

&
e
DATA REQUESTED BY _»_#&

- [ NA ) 1
SHORT STATEMENT OF TIME CRITICALITY _REED [—0E g‘i > PR LYDL D

e.g. NEEDED BEFORE DOl FOR MORE SPS ANALYSIS
or NEEDED BEFORE TLI FOR A FMR GO/NO-GO
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APOLIO CMC SOFTWARE NOTE OF INTEREST =~ - G{N C

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 DAP cnce each U4-to-5 seconds. Attitude error

is corrected by computing a rate that will mull 20% of the error over
one cycle (assuming b4 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 REO
maneuver is requested to bring the vehicle back in line. Deadband for
the DAP 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 corputations 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
sbasis with others forced to wait. If P20 (the rate corputation) is
forced to wait, it does not take into account the walting 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 CIU's continue to be driven at the
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 4 seconds).

Users of integration that can delay P20 include periodic integration
(integrates both vectors - unless SURFFLAG set - if they are more than

_ about 25 mimutes old in lunar 60 n.m. orbit), V83 (range, range rate,

theta - integrates both, theta used often), V385 (1like 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 rmust 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 1 second’per minute integration
time, and a 4-second cycle and a 60 n.m. orbit are:

a, Single vector over AT minutes: U4 seconds of incorrect rate
drive following the integration leading up to a pointing error of about
AT/lOO degrees which is brought back to near zero over the next 40 seconds.



bad

b. Two vectors over AT mimutes each: "AT seconds" of incorrect
rate drive (during the_seconds vector integration) leading up to an
error of about (AT/EO) degrees which is brought back to near zero over
the next 40 seconds (unless that error is over 10° 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 .9Q quoted by MIT in their
study on this subject. Note that a simple V83 (which integrates both
vectors to current time) on vectors only 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 P20 operation:

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

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

¢. During camera operation (tight control required):

. (1) Set SURFFLAG {VMLE) to prevent two vector 1ntegrat10n by
Periodic 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 aligmments (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):
N - .
. a&. PRO on NL6 in RO3 (V48) causes NL6 deadband to be used by the
DAP for up to 4 seconds (i.e. until next P20 cycle) and hence may cause
unnecessary firings.

b. VL6 (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.

-



¢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 U 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 mero ),
the following were also discussed at the June 1 Data Priority nmeeting:

a. The P20 N78 load will most likely not be the 900 and 52.250 that
js being used during simulations (pad measurements are refining Sim Bay

reference position).

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

¢. The ground will uplink a new vector if known downtrack error
exc_:eeds & maxirmm of 30,000 feet. : '

Y

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

e. REFSMMAT is not on the P20 downlist. The egreed upon procedure
for ground observance of REFSMMAT when required is: FREE mode, select
P52 for 20 seconds, return to P20, then return to AUTO.

£, If gravity gra.dientsoare as expected, then a 30 deadband may
actually use less fuel than 5  during P20. Following rendezvous this

' theory may be investigated during what would be SOoperation.

P —

. ;G%\
John R. 'Garman .

/

s Jr. JCS, Jr.
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ATT 03 - MIN

RATE - LOA4
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14 F 37 00E | | | \
o

T 3N . : 's

G
5-5 |

XX:XX  ECO e e E :
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NULL RESIDUALS

RECORD =V COUNTER & RESIDUALS aVC
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PRO :

AUTO MNVR TO FDAI RPY ANGLES (.01°)

| eaveyso sy |
'/ﬁ\\IﬁRUSTING (P40

,S,‘/@




-

THRUSTING (P4Q's)

s W

G
5-2
F 50 18 REQUEST TRIM MNVR TO FDAI RPY ANGLES
ALIGN S/C ROLL (.01°)
GDC ALIGN

TVC CHECK & PREP

cb STAZ CONIT SYS (al1) - close (Pnl 8)
cb SPS (8&J - close

SET ﬁVC\(verify)
EMS FUil - o7 (verify)
AN ATT (3) - RATE CHD

1O

ATT DB - MIN
~RATE - LOW
. TRAHIS CGNT PWR - ON
SCS TVC (2) - RATE CMD
~aVCG - LI/CSH or )
TVC G¥BL DRIVE P&Y - AUTO

+54:00m MNOBUS TIE (2) - ON
(-06:00) TVC SERVO PHR #1 - ACI/MNA

TVC SERVD PHR #2 - AC2/MIB
ROT CONTR PR MORMAL (2) - AC
ROT CONT PR DIRECT (2) - OFF
BMAG MODE (3) - ATTI/RATE 2
SC COAT - SCS

RHC #2 - ARMED

55:00m PRIMARY TVC CHECK

{-05:00) GMBL MOT PT-Y1-START/ON (LMP Confirm)

Verify TRIM CGNTROL & SET
Verify MTVC
*[F SCS: SCS TVC (2) - AUTO*
SC CONT - CMC (SCS)
THC - CH
Verify NO MTVC

SEC TVC CHECK C
GHMBL MOT P2-Y2-START/ON (LMP Confirm)
SET GPI TRIM .
Verify MTVC
THC NEUTRAL
Verify NO MTVC

3/22/71

DATE

|
A



iy

5/24/7

DATE

7

8

G
5-3

Verify GPI returns to 0,0{CHC) or trim

(SCS)
. ROT CONT PWR NORM (2) - AC/DC
TROT CONT PWR DIRECT (2) - MNA/MNB

(TRIN) BMAG MODE (3) - RATE 2

PRO
BMAG MODE (3) - ATTI/RATE 2
ENTR

F 50 25 .00204 GMYBL TEST OPTIOH
(ACCEPT) SC CONT - CHMC (verify)

PRO

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

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

(REJECT) ENTR

06 40

58:00

(-02:00) <— MW AVTHavsr B-Noamm.
| THC - ARMED

59:25
(-00:35)

TFI, VG, AVM (min-sec, .1fps)

*PROG ALARM - TIG S]lpped*
*Y5NSE 01703
- *KEY RLSE TO 8 *

FDAI SCALE - §/5

RATE - HIGH

UPDATE DET

SPS He vivs (2) - AUTO {verify)
Check N2 A and N2 B

b SPs Pitet vV MN B— CLosE

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

DSKY BLANKS

DATE



DATE

| ‘ .
I ¢
5-4
59:30 (AVE G ON)
(-00:30) EMS MODE - NORMAL
06 40 TFI,VG,aVH (min-sec, .1fps)
CHECK PIPA BIAS <2fps for 5 sec
59:XX ULLAGE
(-00:XX)

*1f no ULLAGE: . *
* DIR ULLAGE PB - PUSH*
* Control Att with RHC* .

MONITOR aVM (R3) COUNTING UP
59:55

(-00:05) ' : {N%ﬁ%é@m
F 99 40 ENG O ENABLE REQUEST [" -

(AUTO IGN) PRO AT TFI >0 Sec
(BYPASS IGN) ENTR to 11 {Perform switching in 10)
' EXIT - V37& OOE .

9  00:00 IGN *IF SCS: THRUST PB - PUSH*
06 40 TFC, VG, aVM (min-sec,.1fps,.1fps)
*F 97 40 SPS Thrust fail  * ~ o\ care Buaas
AR e e — TS
Rt Y. *(RESTART) PRO to IGH * N iasals
T *(RECYCLE) ENTR to T1G-05sec* _”’l g s
o5 SPS_THRUST Lt - ON "
-B0-% =

*IF SCS: +X & THRUST PB - PUSH*
MONITOR THRUSTING

Pc 95-105 psia
EMS COUNTING DOWH

SPS INJ VLVS (4) - OPEN

- SPS He vlvs tb-gray
SPS FUEL/OXID PRESS - 170-195 psia
PUGS - BALANCED



10

11

XX XX
F 16 40

F 16 85

PRO

ECO

TFC (STATIC), VG, avM (min-sec,.1fps)
AY THRUST A&B - OFF )

VERIFY THRUST OFF

SPS INJ VLVS (4) - CLOSED

SPS He vivs tb (2) - bp

GMBL MTRS (4) - OFF (LMP Confirm)

TVC SERVO PWR 1&2 - OFF

MN BUS TIE {2) - OFF :

VG XYZ {CM) (.1fps)
NULL RESIDUALS
RECORD AV COUNTER & RESIDUALS aVC

EMS FUNC - OFF VGX

EMS MODE - STBY VGY

RHC & THC - LOCKED VGZ
* ATT DB - MAX

TRANS CONT PWR - QFF

ROT CONTR PWR DIRECT (2) -- OFF
BMAG MODE (3) - RATE 2

‘cb DIRECT ULLAGE (2) - open

cb SPS P1 & Y1 - open

cb SPS PiLeT VLY MLB- a0 i Rt - Lou

ch EMS Mn /;\‘6"[2*:

oaTE 5/24/1

12
13

14

F 37
F 16 44

F 37

N
spen MAP

PAN CAMR PHUR - OFF

SM/AC PHR - OFF (except lunar orb.)
PRO (I1f MINKEY, To Seguencer 3X.2)
V82E '
HA,HP,TFF (.1nm,min-sec)
PRO

00E

1l

CAMR ON - OFF (except lunar orb.)

H

E
{

AN

PROP CONS

AN
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REV PG

SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING
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.

GNC

ORIGINATOR

AFTER IGN

G&N R
SPS BURN SUMMARY L 3
BURN S HAPC GN SCS MISSION _APoLLo IS
TIG TEVENT JA\
CMC TIME 221420 +47.23 221 +20+50.6:5 3.42
IRl _illO2 BEFORE BURN  END OF BURN A
DR2 - kIt - '
ACDU PITCH 355.33 35 4.28 .95
ACDU YAW 199,08 196.05 O.Q
ACDU_ROLL 10.53 9.60 ©.73
PACTOFF 0. b4 0.5 7 O.CT
PITCH GMB POS 1.52 .54 &4 &
PACTOFF/GMB POS 4 —-Q.&8 O.05 - .91
OCDU SHAFT DAC 0.LO .43 . i
SODB_P Trim .63 0.57 C. ¢
YACTOFF 0. 47T 0.88 o.6q
YW GMB POS 0.57 0.%9 -0, 42
YACTOFF/GMB POS A 0. %0 —o. | 0.5{
OCDU TRINION DAC 0.2 0.83 6.09
SODB Y Trim 0. 18 0.88, e\
LM WEIGHT
CSM WEIGHT 36171 35900 271
MAX PITCH RT + ! -
MAX YAW RT -1
¥281 BEFORE BURN
' K85 END OF BURN | -
VG X - 4+ 17.Q (.
VG Y —00.0 - 0./
¥G Z ~64.2 - 0.2
A | 548 -1/ 4 62
P DIFF CLUTCH CURR -4 ~65 4.0
Y DIFF CLUTCH CURR -2 ~-22 20.0
*ESTIMATED GMB MISTRIM
SYSTEM STATUS
: ¥GMB MISTRIM = Gp _
GP = GBL FOS BEFOS® BURN
GS = GBL STEADY STATE POS

S
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FLIGHT DIR MISSION LOG

DAY REV PG ‘
SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING
. 224+2G

Cot)\E\=vis —ieis ST, Lxer B 2 en,
went  (Re gort)
222+ 3) |G Fee TSET

VALSH
2224722 | DTG (0 AT — Go e Auto, FesE
' 7

AT L Aunca TYME .

222+39 | 2R S TETE — RACK 12 FRege
>

22440 | AUTO

Ceg § . .00a4

—,0022 -+ 0049
=T L oo :

O 2 = 007

-
¥ p -

~

>272+56| M d ) Cleew

L2373 4! [ MWL To 'T—E'T ST

O, 0. O

Lo3+10 | OfTics Srvree 1y S | oRT1es ARG

Acri ST TRv e TsTof
223 + 1% | [ZED sy ids (;I)_’rmj i?.*-{’.l\/f;z

TPVN 407 2550,

L2y 0%

MSC FORM 1441 {APR 66}
NASA — MSC

‘ FLIGHT DIRECTOR'S MISSION LOG



“)

SPS BURN SUMMARY

pory I. EI GN SCS MISSION _APoOLLO I5
716  TEVENT Aa
CM(.J TIME 22344844505 2234+5i405.95 DO+02+ 20.9
DRI . U102 BEFORE BURN  END OF BURN A
DR2 _ /i1t 1l
ACDU PITCH 359.10 359.47 - 0.37
ACDU YAW. Q.60 }.70 —-J.j0
" ACDU ROLL 359,68 4.77 - 4.9

PACTOFF 0.57 0.2 -0.08%
PITCH GMB POS 0. 54 0.76 -0.17
PACTOFF/GMB POS A -0.02 - Q.4 + Q.12
'OCDU SHAFT DAS o.51 0.6Oo -0.04
SODB_P Trim +0.57 50,633 - 0.063
YACTOFF 0.8 - 0.55 1.473
YAW GMB POS 0.82 - 0. 44 1.2 &
YACTOFF/GMB POS A 0.06 -0l o. 17
0CDU TRUNION DAC 0. .83 ~6.03 L4
SODBR ¥ Trim +0O. 8686 - 0.%39 1. 319
LM WEIGHT :
CSM WEIGHT 357¢8 2\ B 3580
MAX PITCH RT 0.4 -
MAX YW RT - 1,63
N81 BEFORE BURN
N85 END OF BURN |

VG X +2945.2 -~ 0.3

VG Y - 7613 0. &

VG Z - 17 .4 0.2
Vo 3028.5 ~i¢.7 301l. 8
P DIFF CLUTCH CURR -4 - S¢ 82
Y DIFF CLUTCH CURR 4 - (. 70
SESTIMATED GMB MISTRIM §_ "elea
SYSTEM STATUS S .

. - *GMB MISTRIM = Gp . |
- GP = GBL -POS BEFORS BURN
-/ GS = GBL STEADY STATE POS

ORIGINATOR P

AFTER IGN

o - . . C o cmw et T - T © e s mem e e e ER .

S L0 S



FLIGHT DIR MISSION LOG

DAY REV PG

SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIR MISS5I1ON LOG DAY REV

PG

SITE/ACOD/LOS

FLIGHT EVENTS/HISTORY/BRIEFING
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——— S_—

o f

!

eb SPS Pt vives

L iU RECOM MEN DE\;TE—_I PRoCEDIRE.

GNC
5-1

¥ cnl\i dnouvxje_—frr m the G 2edpoe
Lo Jnﬂo cedluv re . .

P40 SPS THRUSTING

Prethrust Program Ccmplete
Verify SIM PWR COWN (Nominal)
conficuration, pg. $/1-35-#0
CHC & ISS - on
Cycle CRYD FANS
SCS - CPEPATING

JY? TEST C/u LAMPS
EMS FuNC —oFFUE")*’ﬂTerform CM3 oV TEST & KULL

BIAS CHICK, pg G/2-5

b EMS Me 4B (2)-CrD) T

705/ 7/

DATE

EMS FUNC - ay
SPS GAUGTING - £AC)
PUG MJUZ - NORDAL
OXID FLOW viv - PRI
BHAG MODE (3) - RATE 2
CHC NGO - FPEE
AUTO NCS SELECT(16)-as reg'd
LCAD TAP {check roll jets)
ROT CCLTR PWR NORM (2) - AC/LC
Set DET
V37E 03¢
SC CONT - CMC/AUTO

HNVR TO PAG BURN ATT
V4St

PERFORM BCRESICHT & SYT STAR CHICK
V4l L9t

V37E 40E
(TFI available via M40, N45 or N35)

REQUEST IMNVR TG FDAI RPY ANGLES (.01°)

(AUTOQ) BMAG MODE (3) - RATE 2

1

2

3

4 F 5018
5 06 18

SC CONT - CKMC/AUTO
PRO

AUTO MNVR TO FDAI RPY ANGLES (.01°)

D

Lot atay: g

ATHRUSTING (P40's)j




€£9~ .
.

THRUSTING {P40's)

G
5-2
6 F 50 18 REQUEST TRIM MNVR TO FDAI RPY ANGLES
ALIGi S/CT RCLL (.01°)
GDC ALIGH

TVC CHECK & PRIP

cb STRZ U007 SYS (a11) - close (Pnl 8)
b $pS {){;'ﬁ'ETS&E“‘-~

- ¢! o
SE:’ :.lif( :‘ k] ‘,‘!‘1. f_l)

LS Fual - L0 tverify)
MAN ATT (2; -~ RATE CMD

ATT DB - ™I
RATE - LT
TRMN 15 ':‘*".'

-1
-
] -
'
mo
=

TVC ¢ ‘9L CRIVE PEY - AUTO
+54:00m MBS TIE (2) - O
(-06:00) TYC SERVOD FAR 21 - ACI/MMA
TVC SERVZ PR =2 - AC2/IIB
ROT CONTR FUR HOMAL (2) - AC
ROT CCHT FUR DIRECT (2) - OFF
BMAG MODE (2 - ATTI/RATE 2
SC CONT - SCS
RHC #2 - ARMED
55:00m PRIMARY TVC CHETH =
(-05:00) U TOT Piovi-START/ON (LI'P Confirm) &
Vermfy TRIM CONTROL & SET ~
Verify MTVC
*[F SCS: SC5 TVC (2) - AUTO* L
SC CONT - CMC (SCS) Eg

THC - Cu
Verify KHC NTVC

SEC TVC CHECK
GiBL MUT P2-Y2-START/CGH (LMP Confirm)
SET GPI TRIHM
Verify MTVC
THC WEUTRAL
Verify N0 MTVC




7
8

-~—

™~

S~

<t

™~

~

Ve

[ F8]

—

I

[an]

G
5-3

Yerify GPI returns to 0,0(CMC) or trin
(SCS)

ROT CONT PWR HCRM (2) - AC/DC

ROT CONT PWR DIRECT (2) - MNA/MNB
(TRIM)  BMAG MODZ (3) - RATE 2

PRO

BMAG MODE (3) - ATTI/RATE 2 f

ENTR

F 50 25 00204 G“3L TEST OPTICH
(ACCEPT)  SC CONT - CIC |
PRO

verify)

Monitor GPI Pesronse:
00,02,-02,00,22,-02,00, Trim

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

(REJECT) ENTR

06 40 TFI, VG, avd (min-sec, .1fps)
*PROG ALARM - TIG S]lpped*
*VY5h9E 01703
*KEY RLSE T0 8 *

FDAI SCALE - 5/5

RATE - HIGH

UPDATE DET

SPS He vivs (2) - AUTO {verify)
Check 12 A and N2 B

58:00 —cb st Pn.o. VLV MR B- CLoSE.
(-02:00) <— :

THC - ARMED
RHC {2) - ARMED
TAPE RCDR - HBR/RCD/FWD/CMD RESET

59:25
(-00:35) DSKY BLANKS



59:
(-00:

G
5-4
:30 (AVE G ON)
:30) EMS MODE - WORMAL
06 40 TFI,VG,2VvH ' (min-sec,.1fps)
CHECK PIPA BIAS <2fps for 5 sec
: XX ULLAGE
1 XX)
*If no ULLASE: *
* DIR ULLAGE PR - PUSH*
* Control Att with RHC*
ONITOR avi4 (R3) COUNTING UP
55 "
05) HRusT ALB (2~ Nefuin
99°40  ENG Gi ENABLE REQUEST FAVT T ATB(
(AUTO TCt)  PRO AT TF1 >0 Sec s

—_-

2 to 11 (FPerform switching in 10)
EXIT - V37E O3E

(BYPASS 1G4) &

9 00:00 IGH *[F SCS: THRUST PB - PUSH*
06 40 TFC, VG, aVi (min-sec,.1fps,.1fps)
*F 97 40 SPS Thrust fail =+ "" -
PRt M S § cbsPs PiteT
- RY *(RESTART) PRO 9 1G4 * SIOovLY MNA -
cb §Ps PiLeT ViV *(RECYCLE) ENTR to TI6-05sect O etes
W 05 SPS THRUST Lt - Qi "
> 00:0% S HORHAL =
S X[ SCS: +X & THRUST PS - PUSH* &
MONITOR THRUSTING
Pc 95-105 psia
EMS COUNTING DOWH
SPS INJ VLVYS {4) - OPEN
SPS He vivs tb-gray
SPS FUEL/OXID PRESS - 170-195 psia
.‘# PUGS - BALANCED

ECo0-i0sec cb SPS PILOT VLY MN A -~ OPEN



¢

—

v
)

DATE _5/24/71

10

n

XX XX
F 16 40

F 16 85

ECO

TFC (STATIC), VG, AVM

5-5

(min-sec,.1fps)
AV THRUST AfB - OFF

VERIFY THRUST OFF

SPS IHJ VLVS {4) - CLOSED

SPS He vlvs tb {2) - bp

GMBL MTRS (&) - OFF (LiP Confirm)
TVC SERVO PWR 1&2 - QFF

MN BUS TIE {2) - OFF

PRO
VG XYZ (CH) (.1fps)
HULL PESIDUALS
RECORD 2¥ CCLNTER & RESIDUALS 2VC
EMS FLNC - OFF VGX
EMS MODE - STR VGY
RHC & THC - LOCYED V62
ATT DB - I'AX

TPAKS CONT PUR - OFF

ROT CONTR PWR DIRECT (2) - QFF
BMAG +0DT (3) -~ RATE 2

cb DIRECT ULLAGE (2) - open

cb SPS P1 & Y1 - open

S PieT VLY ;,“E“h-g" “TPCH BIT RATE - LOW
MAP CAMR ON - OFF (except lunar orb.)
PAN CAMP PUR - QFF
SH/AC PUR - QFF (except lunar orb.)
PRO (If MINKEY, To Sequencer 3X.2)
12 F 37 V82E '
13  F 16 44  HA,HP,TFF (.1nm,min-sec)
PRO
14 F 37 00E
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' 2. Assumptions:

. MAv 2 Y/ 127/
Note of Interest
Subject: CSM EVA Attitude Control for RCS Auto Coil Fail - oFF

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 vioe
late the RCS thruster constraints.

' . list - e |
a. The S/C is configured as per check bit for nominal CSM EVA with

the following thruster configuration:

ALL QD A - OFF
ALL QD B - OFF
Dl and D2 -~ CFF
b. The remaining 6 jets "ON" will provide single jet/axis control.

¢. Jet D1 can be used if required (no conmstraint).

g7~ OF F
3. The S/C switch configuration changes are listed for each jet failhcase.

FAILED CORRECTIVE
—JET__ ACTION
c1 AUTO RCS SEL D1 - M{A/MAB
RATE - LOW
SC- CONT - SCS

BMAG MODES (3) - ATT 1/2
LIMIT CYCLE - ON

Cc2 v _ RHC PWR NORM 2 - COFF
SCS 2 CONTR/DIRECT MNA CB70 - OPEN
ROT CONTR PWR DIR 2 - MNA/AQEB
SM RCS PRPLNT QDA - CLOSE
NOTE: At this point it is necessary
to vent engine feedlines in Quad A4,
USE RHC 2 IN DIREST MODE ONLY FOR MINUS
ROLL ROTATION.



4 I,
JET iEJ?Vfgfé: : CORRECTIVE
FATLED ACTION
C3 RHC PWR NORM 2 - OFF

e S * SCS 2 CONTR/DIRECT MIA CB70-OPEN
' ROT CONTR PWR DIR 2 - MUNA/MNB
USE RHC 2 IN DIRECT MODE ONLY
FOR PLUS PITCH ROTATION

Ch Hus> A &2 _ RHC PWR NORM 2 - OFF .1 .
Bux Wouw =+ SCS 2 CONTR/DIRECT MIB CBTY .- OPEN
ROT CONIR PWR DIR 2 - MNA/MNB
USE RHC 2 IN DIRECT MODE ONLY
FOR MINUS PITCH ROTATION

D3 RHC PWR NORM 2 - OFF
OVt Mtw- SCS 2 CONTR/DIRECT MNB CB71 - OPEN
BOT CONTR PWR DIR 2 _ QAAQE -

USE REC 2 IN DIRECT MODE ONLY
. FOR PLUS YAW ROTATION

Db Grp B3 RHC PWR NORM 2 - OFF
ouU~ row ¥— SCS 2 CONTR/DIRECT MNA CB70-OPEN
: ROT CONIR PVR DIR 2 - MYAAMIB
USE RHC 2 IN DIRECT MODE ONLY
FOR MINUS YAW ROTATION

4. In the Cl fajl case the mode of auto control is SCS, In the (2 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 D/ fail cases, the CMC is in control of ail axis while ihe

RHC direct mode is used for the failed jet only.

VW
FRANK DIGEMYA
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INASA’s Capiain Video

HE stunning teiecasts from Apollo

15's landing site involved an army
of techaicians, a worldwide network
of tracking stations and a remurkable
new $582.000 color camera developed
by RCA. Yet if any single person can
be credited with the success of the
lunar sound-and-light show, he_is_a
quict, cherubic-lpokipg NASA engineer
Bamed ﬁ:.:_——l-?_(l—_!ﬂ T. I'endell, 39, who clear-
ly runks as the space agency's own Cap-
tain Video.

It was Fendell's responsibility to con-
trol the moon rover's camera during
the astronaits’ lunar explorations. Sit-
ting at his large, 15-button console in
Houston, Fendell operated the RCA
camera from a quarter of a million
miles away. With a push of the ap-
propriate button, he could swing it across

RS I |

FENCELL AT CONSOLE IN MISSION CONTROL

the mountain-ringcd horizon, 1aise it
up to focus von a peak or lower it to
peer down Hadiey Rille. He could zoom
in on the astronauts for . a closeup or
even adjust the lens opening to com-
pensate for the moon’s harsh lighting
conditions.
[ ]

For all the technological help at his
disposal, the job was unusually tricky:
Decause radio signals trovel at the speed
of light—1806,000 miles per sccond
—Fendell's commands 100k 1.8 seconds
to recach the camera. Another three sce-
onds clapsed before the image arrived
back in Houston (the extra time was
needed to convert the signals into a stan-

‘dard TV picture). Thus, before he or

his assistant, Al Pennington, 27, saw
the camera’s response to their com-
msa  mands, a total of ncarly five

©  full seconds had gone by.
Mastering  such  sluggish,
long-distance photography re-
quired painstaking months of
rchearsal during which elec-
tronic time delays were built
into the system's circuitry to
simulate the moon’s distance.
-~ Perhaps just as diflicult was
Y the necd 10 satisfy the con-
Mlicting demands of two mas-
"1 ters: scientists and the public.
NASA's peologists were pri-
marily interested in terrain
and rocks, while NASA’s pub-
4 lic relations men and the tele-
f{ vision networks wanted to
’ focus on the astronauis them-
sclves for a maximum amount
: of time, NASA worked out a
i compromise o appease both
scicntific inquiry and public

curiosity.

At the beginning of every stop along
the rover's route (there were no tele-
casts while the ¢car was moving because
its high-gain antenna could not be kept
aligned with the eatth), Fendell's “shoot-
ing script™ called for what was dubbed
a “"WAP,” or wide-angie panorama. The
camera slowly” swept in a full circle
around the horizon, enabling the sci-
entists in Mission Control’s science sup-
port room to take a scrics of over-
lapping Polaroid snapshots off their TV
monitor, quickly study them for any odd-
ity and then request Fendell to zoom
in on it. Such a closcup was called a
“NATO,” or narrow-angle target of op-
portunity. While the scientists pored over
their pictures, Fendell adroitly mixed

‘his WAPs and NATOs with numerous

shots of the moon walkers.
*

An electronics engineer with no pre-
vious TV experience, Fendell faced his
toughest chalienge at the end of the
lunar visit. Left behind on the moon
along with the rover, the remote-con-
trolled camera was scheduled to give
the world its first pictures of a lunar Lift-
ofl taken from the moon's surlace. Be-
cause of the nagging time lags, Fendell
could not afford to look at the TV mon-
itor himself. He had to go completely
by the clock. At cxactly T-niinus-zero,
Fendell had to begin tilting the camera
upward, Thus, by the time his com-
mand reached the moon, the camera
would——he hoped-——follow Fualcon's as-
cent stage until it drifted off the tube.
Then, in order to bring it back into
sight, Fendell would have to press an-
other button precisely two seconds after
lift-off, ordering the camera to pull back
to a wide-angle view. Noting NASA's
—and the public’'s—keen interest in
watching the lunar lift-off, Fendell con-

ceded that “if we don't scc it, I'd belter

get out of town.”
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The|CM RCS3 1n3ector temperature {check indicated all injectors were well
above the Loy Timit except DD (the plus yaw thruster in system 2), which
was gettlng close to the 28°F limit, _ If all temperatures, including 5B,

are abové the redline at 288 :37 (BT, an engine preheat will not be required.
“The propellant used during the past 24 hours is &g foLIoWsy—Ttotal - 26 1bs,
A-8lbs, B-51bs, C - 7 lts, and D - 6 1bs,

Fuel Cells: Performance is nominal.

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

Oxygen Actual Predicted Error
Tank 1 146G 142 -2
Tank 2 144 147 -3
Tank 3 120 119 l
TOTAL Lok L4o8 =L
Hydrogen Actual Predicted Error
Tank 1 7.48 9.05 -1.57
Tank 2 6.81 6.05 + .76
Tank 3 8.2 7.30 + .96
TOTAL 22.55 22.40 + ,15
Batteries: Batt A: AHO 0.79 AH Remaining 39.206
Batt B: AHO 2.11 AH Remaining 37.89
Batt C: out 2.11 AH Remaining 37.89

Total AH Remaining 115.04

SIM BAY EXPERIMENTS

The gamma ray, X-ray, alpha carticle, and mass spectrometers have been on
during the preceding rest period and perforred nominally. These experi-
ments were turned cff and the SIM bay powered down per the flight plan dur-
ing the GET 288:00 to 288:20 <ime period. The mass spectrometer boom reten-
tion is presumed to have been successful at GET 288:18 since/ho/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. |
4. Operated AV THRUST B switch - no change in light or TM,
e. Operated AV THRUST A switch - held in center (between NORMAL and
OFF). Light out, TM D1 -~ ON, TM D2 - CUT,
Placed to NORMAL. Ligth ON, T D1 - ON, TM D2 - ON.

Placed to OFF. Light OJT, T 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 Eraided) 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 AV THRUST A switch. This short
may be on either side of the bank-A pilot valve solenoids. Only an SFS

burn test can determine which side,




8. IMPACT:

&, 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 & pilot valve
solenoids - Bank A will fire when the AV THRUST A switch is placed to

the NORMAL position.
9, MR 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
3/ gauge wire on the high side of the solenoid, they can burn out without

popping circuit breakers and result in elearing the short.

11. It is proposed that a test to determime 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 downsiream 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 AV THRUST A
switch and the SPS PILOT VLVS A-MNA circuit breaker. Single bank burns
should all be performed using Bank B, LOI should be performed.using
8ingle 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.



4
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. DelAtkine

L. Canin/GNC
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y SPS THRUST LIGHT ANCHALY

Coup 1 TION ' CONCLUS | ON
CYCLING S26 SYS A SW CAUSES LIGHT PROBLEM IN SYS A COULD BC HIGH OR LOW SIOE
TO CHANGE STATE,. CYCLING $59 SYS B _ SHORT. '
SW CAUSES NO CHANGE TO LIGHT STATE
LIGHT FLICKERS AS $26 CROSSES THROUGH MGST PROBABLE LOCATION OF SHORT IS CENTER
CENTER . POLE (TERM, 2 OR 5) TO GROUND
X-RAY - NO PARTICULATE COULD BE OBSERVED, MIST LIKELY CONDITION WOULD BE WIRE FROM
PARTICLE SIZE TO: SHORT. CENTER POST TO CENTER POST TO CASE AT OUTER TERMINAL SHELL

CASFE WOULD HAVE TO BE LARGE ENOUGH TO BE
OBVIOQUS IN X-RAY

BASED UPON ABOVE AND POTENTIAL IMPACT O MISSION, ISOLATION OF THE SHORT ON THE HIGH OR LM
SIDE OF THE BANK "A"PILOT VALVE SHOULD B ACCOPLISHED. IF SHORT IS ON THE LOW SIDE, BANK A"
CAN BE .OPERATELD MANUALLY IF SHORT IS ON IHE HIGH SIDE, TEST OFFERS POSSIBILITY OF FUSING

SHORT CPEN.



PROCEL= FOR LOCm OF SHORT =

7

W ,P47 & a/

 COMMEN[

Low side hard short - have
manual back-up ~

Same as Case 1, failure
magnitude reduced

Hard high side short — loss
of Bank A

High or low side soft short -
could have burned away. Tr
to recreale failure

CB 63 OPEN |
A VIHURST A - HORMAL
TAP PANEL TO RECRCATE LAMP ON _
CLOSE CB 68 — IF ENGINE IGNITES OPLN CB 68 IMMEDIATELY
' IF NO IGNITION — OPENCB 68in 3 SECONDS '
INDICATIONS o
. LIGHT RESPONSE CURRENT -
CASE IGNITION CB 68 CIOSED CB 63 OPENED  RES POI\&_ :
! YES ON ON 22 A2 AMPS
¥ YES ON OFFor DIM 22 fi 2 AMPS -
| but decreases
i NO ON ON High Current
v NO OFF OFF Little or No
transient
v Y o OFF -~ —OFF Transicnt

Momentary high side soft
short could have burned aws

- Try to recreate failure



. PAGE

 CASE
Vi

ENOTE:

INDICA_ S
LT LIGHT RESPONSE ' CURREN[Q
CIGNITION (B 68 CIOSED  CB 68 OPENED  RESPONSE
- NO o OFF ON Continuous
Current

OBSERVE CURRENT CHANGES ON
SC 2113¢
SC 2114 €

THIS WILL PROBABLY HAVE TO BE DONE
AT MSEN STATION AT FULL SAMPLE RATE
WITH "0" APERTURE READOUT.

COMMENT

Conlinuousyhigh side soft
short. Could use Bank if
asstime no degredatlon of
failure. ,

. - i e el

|
i
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e S'NGLC WIRE. BRAID STRAND TO SWITCH CASE SHORT WA-S-.'{.; t

.:.IMULATE.D oN ATEST SAMPLE (ME452- -0l02.~130)
° RESMTANCE,OF SHORT VARIED FRon 0. To0 3.00HMS WITH ’ ,‘
TAPPING THE' SWITCH, -
o APPLICATION ©OF 28vbc THROUGH ONE OHM RESISTOR RESULTED
IN BURNING TRE cHORT OPEN IMMEDIATELY, |
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L27133 CSM GNC PRIMARY TAB = 3: 0683
GMTAL 71204y 222 SITE GWM® 8N
GETA 0295:18:22 QUADA  QUADB QuUADC QUADC
CTE 02715:10:20 WPU CALC LBS =359 —807 ~628 —-i83
CMC @295:10:21 HE P/ T PCT 3.1 -9 .4 8.5 i
CMCB 8795:10:21 PKG T °F -7 2 -8 -4
GETC #715:18:21 [HE TK P PS1A 10 ~-138 —-Z31 —ar
CMC AT 000.240 'HE TK T °F 37 ye 346 33
ISS F ALIGN HE MN P PSIA 134 1466 1465 e
oPT 2ERO F FU MN P PSIA 1 -7 - -7 v
cac AUTO E OX MN P PSIA 177 2u0 19 12¢ |
10 ENT | CM-RCS sSys 1 SYys 2 SPS
VERB NOUN PRGM iHE TR P PSt1A yleo —-—73H6 OX TK PS]) -3
14 67 67 'HE MN P PSIA 220 176 OX 1IN PS) -t7 !
REG 1 —8000 [HE T™® T °r —8& -5 EG CH PS) -2
REG 2 +82413 P1TCH Y AW ROLL FU TK PSS -7 !
REG 3 —15812 1SS ATT 74.8 3z8.1 ry.u FU 1IN PS) 118 !
ENT DAP ACDU 746.98 312?.8 188.4 ] HE TK PS) 2144 f
RATE o8 FCOU 181.8 1.2 1.4 ' 5
- -5 -8 ERR ' CMC 9.9 - .0 —Z1.6 HE TK T °F 18
VEr ACC ' 37.898 :SCS 9.8 - .0 -5 .00 OX FDLN *F —_
vG X " . ENT -2 .1 —-i® .U 12.48 FU FDLN °F _S
vG v! M RATE G'N .3 -5 .4 C.7 OX LN 1 °F

VG Z° ] SCS .36 —Z.5& .80 FU LN 1 °F

P1ex, ] EG VLV °F 182
Piey. 0 GMB CMD B o N2 TA PSI G
wrez. p ocecu DC .83 8.072 N2 TB PS] 1009
P.RAY. 12%.4 . SPS GMB 8.28 8.u? OoxX T1 PCT ; i_
TEV DAT TVC _2 g1 3.464 ox T2 PpcT g 'g:
e pMN TVC g g8 8.02 —5 .88 FU T1 PCT ¢ .44

e DIF CUR 3 4 FU T2 PCT 3.74

" MING St
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L2713) CSM GNC PRIMARY TAB O = - 3687 ¢
GMTA1 23203314 SITE CWHB8H
GETA 8Z7fy:S9:1u QUADA  QuADSB QUADC QEJAOG
CTE 0O294:59:12 WPU CALC LBS =817 -Z51 203 —-2t3
CC 929u:S9:211 HE P/ T PCT 3.1 -8 .4 1.3 -8 .7
CMCHB 0210259311 PKG T 'F -8 -1 -8 -8
GETC 92z7usS9:11 (HE TK P PSIA 32 —-1579 —231 —-a7
CZC AT 080 .25¢ HE TK T *F 3y ue 3 33
IS8 F aALIGHN HE MN P PSIA 185 165 1460 1S i
oPT 2ERQ F FU MNP PSIA -1 -7 -1 1 -_ !
e SCS E OX M8 P PSIA 129 1306 3 117
0 ENT CM-RCS SYS 1 sSys 2 SPS
VERS NOUN PRGM HE TK & PSIA 3y87 xyeu OX TK PS1I -2
O éu é3 ME 2N P PSIA 298 293 oOX IN PY} -7 !
REG 1 +00001 HE T T *E &5 S EG CH PSS! -
REG 2 +3§154 - PITCH YA ROLL ‘; FU TKK PS) -7
REG 3 -11534 1SS ATT ty4é.0 358.u 8.7 FU IN PS) =9 !
SNT DAP —— ACDU juys5.9 3c8.2 1.9 HE TK PSI zgce
RATE (o] - | FCOU 181.8 1.2 1.6

«& .S ERR | CMC 8.0 2.8 —1 .3 HE TK T *F -Z3
VEM Aacc 8.63 'SCS .80 -z ? .3 OX FDLN °F —_
VG X ] ENT 8.2z 8.1 .8 FlJ FDLN °F —S
vG v M RATE G N 9.8 - - 8.0 OX LN 1 -°p
vG Z v SCS —a.1i 8.1 P .1 FU LN 1 -F
S.iPx . ] €EG VLV . 183
ooy 0 MB CMD > o N2 TA PSS 39
;-’u’.:_t p SCCu DC B.83 9.7 N2 TB PSSy qu
D oy 129.7 3PS GMB & .91 Ry - OoOX T1 PCT i.i;a
TE v DAT TvC — B Y —& A% OoOx T2 PCT S .99

S e c.‘.&N VO @ .98 & .h7 -2 .13 Fuu T PCT % .98

- 31 F IR 3 FUu T2 eoT & .s‘

4K MR 3 3 SEC 3

A |

‘e

=%




993 )

L2713)
GMTAY1 2220231 :0¢

GETA 9Zu:57:04 QUADA
CTE azoy:57:4u WPU CALC LBS 817
CMC 9794:S87:05 ME P/ T PCT 3.1
CiCB 0Z294:57:0% PKG T °F -3
GETC 9794:57:85 [HE TK P PSIA 32
CMC AT 968,759 HE TK T *F 37
ISS F aLISN 4 |HE MN P PSIA 1585
oPT ZERO D (FUMN P PSIA -1
crec S¢S le QX MN P PS1A 1279
'0 ENT CM-RCS sSvs 1
VERB NOUN PRGM  HE TK P PSIA 3487
;:l &g 83 iHE MN P PSIA 298

G 1 +060060 HE TK T °F &5
REG 2 +3557y L PITCH Y AW
REG 3 ~18¢51 1SS ATT t1Su.4 356.7
T DAP —— ACDU t154.3 354.7
nAzs o: FCOU 181.8 1.2

- - ERR :CrC 5.5 u.3
:ngACC 0.03 g:ci -5.89 -4.4

! L]  EN 8.6 8.8
vG v; M RATE G:'N 8.8 8.8
: B

PPy D SMB CaMD ) ]
2Pz ncou DC 2
b, oy !" 7D Spsu_‘ 9088 9.9‘
-vaA : £ * - v Q-UI GQUO
P gMY Y- -4.13 .11
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CSM GNC PRIMARY TAB

’é |

e l

SECO

= - 8RR ~
QUADB QUADC QUADDC
—-Z2872 793 -4t}
.906 103 _a':
-1 -8 -8
—-159 -231 -87
ye 34 33y .
1465 154 13 é
127 3 12y
SYs 2 sSPS ;
34z6 OX T PSI - !
293 OX IN PS) -1 7
55 EG CH PS) -
ROL L FU TK PSg) -7 !
Q.27 FU 1N PSS s !
8.4 HE TKX PS) ze17
1.4
—_—1 o2 HE TK T °*F -7 8
8.3 OX FDLN °~F —5
.06 FU FDLMN *F -3
2.8 OX LN 1 °fF
-8 .8 FU LN 1 -fF
EG VLV °F
N2 Ta PpPS] 133
N2 TB PSS I8y
OX T1 PCT 4 ga
OX T2 PCT g4 .5a
—8 .89 Fu 7 PCT ” .88
FU T2 PCT 4 54
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L2713} CSM GNC PRIMARY TAB & : :-0682:-
GMTA1 2320228334 SITE SWHBOSH
GETA #79ygs5ys3s QUADA  QUADS QUADC qual
CTE ®294y:8y:34 WPU CALC LBS —=9u8 -341 ?7e -3
CMC 0zPyssSyszy HME P/T PCT 3.1 -8 .4 1.3 —-H , 7
CrCB 0294sSys2? PKG T °F -8 -1 -8 -3
GETC 0Zfuy:sSy:zy "ue TK P PSIA 32 —-1579 —-231 —-87
CrC AT 969.023 HE TK T *F 39 ue 34 33
IS8 F ALlSH HE MN P PS1A 15§ 14¢ 154 17
oPT ZERQ D FU MN P PSIA -1 -7 —-11 e 4
Cxc $CS IE OX 8 P PSIA 133 126 3 119
1D ENT CM-RCS SYs 1 SYs 2 SPS
VERB NOUN PRGM HE TK P PS!1A 3487 3yzgs OX T PSI -
s éq ‘3 HE N P PSIA 2?8 293 OX IN PS} -t 7
REG 1 +60390 HE TR T d - 85 EG CH PSS -2
REG 2 +34513 - PITCH YAW ROLL 7 FU Tk P9} -7
REG 3 2485 1S3 ATT 155.2 358.8 2.7 FU IN PS8 57
37 oap —— ACDU 155.2 357.9 3.6 HE TR PSI1 3974,
RATE DB FCOU 181.8 1.2 1.4

5 5 ERR !CMC 11.0 Z.0 —_Z .7 HE TK T °f -2
VEH ACC .07 SCS 5.0 -2 .1 8.7 OX FOLN *fF -
vG X! N |ENT  _g.1 8.0 0.0 FU FDLN °fF -3
VG v M RATE . G/N 0.8 .0 9.8 OX LN 1 -fF
vG 2z ] 'sCsS _g9.2 -8 .0 ~0 .0 FU LN 1 -f

PrPx; V] , EG VLV Y 183
PPy D GM8 CmD D D N2 TA PSS} Qe
Pi1p2Z g OCDu DC 9.08 Q.84 N2 T8 PSS i8 =
S'BT 122,48 SPS GMB g 4 8.ud Ox T1 Ppcy , 9;
TEV AT TVC g gy 8.83 ox T2 ePcT gl.o
S CMN TVE  _5.138 .11 -8.18 FU T1 pPcT g,
. DIF CUR -y -2 FU T2 pPcr ®.9a

/ K. e J SEC 4
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FLIGHT DI!R MISSEON LOG

DAY

REV

PG

SITE/ACO/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 66)
NASA -— MSC

FLIGHT DIRECTOR'S MISSION LOG




FLIGHT DI!R MESSION LOG

Day

REV
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SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 66}

FLIGHT DIRECTOR'S MISSION LOG




FLIGHT DIR MISSION LOG

DAY

REV

PG

SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 66)
NASA — MSC

FLIGHT DIRECTOR'S MISSION LOG




FLIGHT DIR MISSION LOG

DAY

REV
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SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DI{R MISSION LOG

DAY
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FLYGHT DR M1S5SION LOG

DAY

REV

PG

SITE/ACQ/LDS

FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 66)
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FL{GHT DIR MISSION LOG

DAY

REV

PG

SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DIR MISS5{ON LOG

DAY

REV
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MSC FORM 1441 (APR 66)
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FLIGHT DIR MESSION LOG

DAY

REY
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FLIGHT DIR MISSION LOG

DAY

REY

PG
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FLIGHT DIR MISSION LOG

DAY

REV

PG

SITE/ACQ/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

MSC FORM 1441 (APR 66)
NASA — MSC

FLIGHT DIRECTOR'S MISSION LOG




FLIGHT DIR MISSION LOG
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IT.

Procedure to determine location of short upstrezm c- downst -eam of

solenoid:

1. Open CB pilot valve A.

2. Close AV thrust A,

3. Get light to come on by rapping o cyeling AV th-ust A switch (but
end up in AV thrust "on").

4, Close CB pilot valve A.

5. Irmediately pull out CB pilot valve A when enzine starts.

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

7. Following step 5. i.e., engine starts and is stopped with breaker,

if light still on the short is downstream of solenoid.

Procedure to show if short burned clear:

1.

If light goes ouk then try to get light to come on by tapping o
cycling AV thrust switch. If light can't be made to -etu:n 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 CH360/X and CH3605X confirms a short-té-ground in either SPS
solenoid driver #1 or #2 circuitry. Telemetry records show that the
short occurred at GET Ql+48+41 for 9 seconds. Problem is either in SPS
bank A or B.. Arming either bank with AV THRUST switches may result in

SPS ignitionm,

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. EMS AV test - The THRUST 1ight got brighter. This would indicate
that the short is not in the EMS AV test cireuit. Also m8y 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 4-35, Crew performed following tests:

a. Operated AV.THRUST A switch - light out, T™M of D1 & D2 out,
When switch placed back to off, the 1ight and TM remained off.

b. Operated AV THRUST B switch - No change in 1ight or TM. Switch
placed back to off.,



c. Crew tapped panel in area of AV THRUST switches; light and M
came back on, |
d. Operated AV THRUST B switch - nc change in light or TM,
8. Operated AV THRUST A switch - held in center (between NORMAL and
OFF), Light out, TM D1 - ON, TM D2 - OUT.
Placed to NORMAL, Ligth ON, TM D1 - ON, TM D2 - ON.

Placed to OFF, Light OJT, TM D1 - OUT, T™ D2 - QUT.

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 wvalve solenoids.

6. The flight article AV THRUST A switch went through & series of pre~
flight acceptance tests, including vibration {see attachment 3). The
switch was xrayed, Bgsed 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 AV THRUST A switch., This short
may be on either side of the bank A pilot valve solencids. 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 & pilot valve
solenoids - Bank A will fire when the AV THRUST A switeh is placed to

the NORMAL position.
9. MR is presently conducting tests at Downey +o 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 determime 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 solencids, 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 AV THRUST A
switch and the SPS PILOT VLVS A-MNA circuit breaker. Single bank burns
should all be performed using Bank B, LQOI 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 pilet

valve solenolds, bank A is fajled, 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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7.

8.

VLVS A - MYA cb. The short is upstream of the SPS pilot solencid valves.

9.

Attachment 2

MCC-2 BURN PROCEDURE
Set up for SCS burn.
SPS PILOT VLVS A - MNA c¢b - OPEN,
SPS PILCT VLVS B - MNB cb ~ OPEN.
AV THRUST A - NORMAL.
Get THRUST 1light on by rapping panel or eycling AV THRUST A switch.
If 1ight does not come on, terminate test. Place AV THRUST switch
to OFF. Consider doing a bank A G & N burn.
SPS PILOT VLVS A - MNA ¢b - CLOSE,
After ignition, open SPS PILOT VLVS A - MNA cb.
NOTE: Burn should not exceed 1 second duration,

If engine does not start within about 3 seconds, open SPS PILOT

If engine starts, short is downstream of the SPS pilot solencids,
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Attachment 2

MCC-2 BUBN PROCEDURE

1. Set up for SCS burn,

2, SPS PILOT VLVS A - MNA cb - OPEN.

3. SPS PILOT VLVS B - MNB ¢b - QPEN.

4. AV THRUST A - NORMAL.

5. Get THRUST 1light on ty rapping panel or cycling AV THRUST A switch.
If 1ight does not come on, terminate test. Place AV THRUST switch
to OFF. Consider doing a bank 4 G & N burn,

6. SPS PILOT VLVS A - MIA cb - CLOSE.

7. After ignition, open SFS 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 - MVA cb, The short is upstream of the SPS pilot solenoid valves.&

9. If engine starts, short is downstream of the SPS pilet solenoids.
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Fo il n g JAN e T

SPS TOARISTT Sey. sn) P Dppecy oal)

AV

- TS Sews
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Tl &E oL A TT oAl

RESPONSE:

CONCUR

1. Teetivg WAS e T ACe M SHED 11 S/c 11T wAs

TEAM LDRp

Pore AT AMTeUE TS WeinG AN EnS & SimawlATED S¢S

("{ e L,
(PG arepn ¥

SoiE e D WALVE DRWERL CKTS,

TIME 4p 137

2. PaRPesE ¢ YEST WAS T\ VETERWINE  THE k. Mmiana VB UTAG

CON SR
SRS

LEVEL AT whiery A CHARGAA: IN IRNTENS )1y LTVEL 1S

?P
e :
Thi e ln—

IMSCER N ABLE |

P, 2ESULNS INDICATT  THaT A Vel TAEE Dpci® oF 0.3+

CN_ THE GROURND S.DE oF THE UGHT WAS ADCAUATE

T CAWSY  CMANLE  CF  INTUNS Y, T e e

T ITRE WCLTAGE DYcP AT Well D Bccueld

ACRoss TTHE  Sov€no 9, 1= APPIRRex. D.4 ~NOLTS .

SPAN MGR :

Y. Daeing HRE TEST S CWBTECTS  LWERE  WSED

TIMES) (38

AND THE FUTEL “wWhA<S PLACED id TlowtT

cF e

CAENT L

Fana FONDER

W oo e A A

SPAN MANAGE
ﬂo’//%vf

TIME 3/ Y2
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USE Btack
BALLPOINT

SPAN / MISSION EVALUATION ACTION REQUEST

USE BLACE
BALLPOINT

PEN PEN
TIME REQUEST RESPONSE CONTROL > _ 17
30 (T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER 30
/O A LS FOD Bloe Ls
ACTION REQD BY (TIME): 29 Lles REQUESTER  &SA/C
SUBJECT AV 7Dros £ .Sa//v/c;{ APPROVAL
LS AV FL oA St P 7-’“’3};7
COnSrdc £0a 908 rha v Conta e gan ts 4 _
220 22 a2 14‘1)/?7 220 St OF vine SO :61-)
ConzalAs O Fongiie, & oo 774e ne s%y
& Doy /ﬁ,:JN(gz/ D DAL s p
30 o / L2rt ) e e d rme/p 7] 3
L o A 2L contoe fs e A0 ZGpeg/vrs@
Zs Ap/na /r()z/oa{z/, Lel __pnYeooAsfs I
¢p streatn Sot oo/ LLX SO/ 0 fos o
o Ao 220 S rod e 2 ENS AU T
el
30 {resPonsE: S e Cd"faclr_z_(lm‘{/ o — ;{/ Z\ONCUR 30
ﬂgﬂm{/
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"R . 5y
CON.SR EP
3% Wt
Time 219:52.
ME MGR
TIME24 1 §2-
SPAN R
30 2t ] 30
TMETD ; J/
REGHONDE R y: T
FoD 9574 & SFAN MANA%— ‘
TIME 50/ ’ S 3y TiMve SO . /S
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sucroivr | SPAN / MISS ION EVALUATION ACTION REQUEST iLsroinT
TIME REQUEST RESPONSE CONTROL
30 (T- MINUS/GET) ORGANIZATION ORGAﬂlfleon NUMBER 8;
39420 oD #5 C-4
ACTION REQD BY (TIME):  — REQUESTER SR/ (3 /-
SUBJECT: <P gww (PI@"\J APPROVAL
N ~ FOD REP
N%E 93 VDT 01.039 =t r‘v(m\, L //g
R IR T <7< e ;':%%
30 =SreRTS A5 ./Ezjﬁm;a,gz_?"cf nme39:357 30
30 |response: CONCUR | 3
TEAM LDR
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/-{sﬁlxﬂy ::':: SR REP
/7
TIME H
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30 SPAN MGR 30
B
RESPONDER
FOD REP
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30

30

30

30

30

USE BLACK
BALLPOINT
FPEN

SPAN / MISSION EVALUATION ACTION REQUEST

USE BLACK
BALLPOINT
PEN

TIME REQUEST RESPONSE CONTROL
(T— MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

Fo 27 SHEA N 4s [$rs) -~ 57
ACTION REQD BY (TIME): L. e 7 REQUESTER /%y, 4/ o oc v c.

SUBJECT:

SFS D4R ons TBEST FHRNISC Al I

APPROVAL

(X608 STS THp'1%7 Tamialsrscis DATD Te < T -

e B

]
AT BABeTSs VLol FH TE] Pl depecT

SPWR

e S 2

e

;E.

Lond A

SR as

LA e L

rime 10: Yo

t?nuy frZ .

S/ Crfe = R A SN

L Tv,e

AT & T — o Y Y

RESPONSE:

CONCUR

TEAM LDR

TIME

CON SR REP

TIME

ME MGR

TIME

SPAN MGR

TIME

RESPONDER

FOD REP

TIME

SPAN MANAGER

TINME

30



30

30

)

) ) MSC Form 12144 (Jul T1)(0T) +

USS BLack USE BLACK
zaitrorv | SPAN/ MISSION EVALUATION ACTION REQUEST |  sitsroter
TIME REQUEST RESPONSE CONTROL.
(T—- MINUS /GET) ORGANIZATION ORGANIZATION NUMBER
) ) = 3
3| +oo Fotv BT E 495 C’ 29
ACTION REQD BY (TIME): S S+0C & T | |REQUESTER éﬂ\lc_,/(jbag:'b
Q&Nz&:w AND Crmuierns ARE 50R Wﬁ%m
REComEIIDEY LN TR LST M& i
?‘EOCLﬁDU'Q‘ES! rives/ - //
SPAN M
A2
TIME 30
—]
RESPONSE: CONCUR 30
CoNCURIZ W TR Youz PROCEDURE BuT RECOMMEND Tf;‘“ L‘f“‘,
FoLiowinG  CHANGES ¢ ?
7 CHANGE A2 INSERT CAWTION NOTE Yo VETUWFY TIM
EMS_ FunG SW—OFF  BEFIRE CWSING EMS  cb's é'g&“”
ON _PANEL B, TS Wite PREVENT P1s<iBld DAMAGE F’
To EMS  iNTERNAL  CIRCUITS. rive 5/ L3
O CHangE B« AT MG -2 van KRECOMME o) ME MGR
D AV THRAUST A crcy T NORMAL, 4V THRuST 13 M
N do NCRMAL AT TI4 —30 sec, TS wicd TIME &
R | _PReTECT AGAINST  THE REMoTE % SSiBv I TY oF 5"“”27‘
» VA 3 (ANITIDN walTIC \rTER AVG G ﬂ?
| ROUTINE 15 RWNVING ., INADVERITANT (GNIT e N TIM 16
(R BEMIND “THE  MEON - Two  MIN_ EARY  WITACAYT  AG G |
E3,‘\_;01.\ LYy we 3AD,
CHANGE  C  AVD - STEP AT END T 20N EMS
S () o PAN'EL 2
RESPONDER:’W/D 50—&.10.,\
FOD REP/’// SPAN MANAGE? { ‘
TIME 55 235 Timve 53 24

NASA — MSC

ENCLOSURE 2.
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TIME REQUEST RESPONSE CONTROL -
30 (T-MINUS/GET) | GRGANIZATION ORGANIZATION “”}‘EER -
- + Py
2t 100 FaD vive 45 | C-35
ACTION REQD BY (TIME):: S S4+0O G | |REQUESTER & NC_/
| SvBJEcT: ENAD ST AUV
REV B, AN Y  CrMIMEhS S AeE  Cos
%g%@g‘aﬁb Lo  TRRUST\WWG
30 TIME
|
J t
30 | RESPONSE: CONCUR
TEAM LDR
W o >, 1 -
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] e o W Vewe Ar Obeo Tive
CON SR REP
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®E ‘*ﬁ\'&‘u‘w Lol PRuCET —
l ™~ GLAJE?‘S,

G

Y 5-1 4
—_ T T—

PAD sps THRUSTING - j
rogram Complete

Ver1fy SIM PWR DOWN (Mominal)
configuration, pg. S/1-99

MC & ISS - on 4o

2eN., Cycle CRYO FANS

- oFF (MER IsCS - OPERATING
ems Fowe. (NER) }__,TEST C/W LANPS )
¢h EMS My AR(D-cuose

-

;‘dp SPS viLeT \IL.VS(?)-OPEM(“
cb EPS &P S(2)-crosel

LY

Ve RN

TPerform EMS aV TEST & NULL
BIAS CHECK, pg G/2-5

Set AVC

EMS FUNC - aV

SPS GAUGING - AC]

PUG MODE - HNORMAL

OXID FLOW viv - PRI I

BMAG MODE (3} - RATE 2

MC MODE - FREE

UTO RCS SELECT(16)-as req'd
OAD DAP (check roll jets)

ROT CONTR PWR NORM (2) - AC/OC

. Set DET
Do V37E 00E
lsc cont - cHc/AuTO
.
) N 1  |MIVR_TO PAD BURN ATT
-+~ V49t
Ty
k 2 PERFORM BORESIGHT & SXT STAR CHECK
V4T HOTE
e 3 V37E 40F
S (TFI available via N4G, N45 or N35)

4 F 50 18  REQUEST FMNVR TO FCAI RPY ANGLES (.01°)
" (AUTO) MAG MODE (3) - RATE 2
C CONT - CHMC/AUTO
PRO

5 06 18  AUTO MNVR TG FDAI RPY ANGLES (.01°)




N>

G
5-2

GDC ALIGN
| TYC_CHECK 5 PREP

Wil

RATE - LOW

) +54:00m £ BUS TIE (2) - ON
(-06:00) VG SERVO PHR #1 - ACT/MNA
TVC SERVG PW

ATT 08B - MIN

TRANS CONT PHR - ON

- 5CS TVC (2) - RATE CHD

o) 2VCG - LM/CSH or CSH

TVC GMBL DRIVE P&Y - AUTO

#2 - AC2/MNB

6 F 50 18 REQU%ST TRIM MiIVR TO FDAI RPY ANGLES
ALIGN S/C ROLL

(.01°)

cb STAB %2§I,§15_431ll\:~fjose (Pni1 8)
cb SPS ( - close

SET AVC {verify)

EMS FUNC - aV (verify)
MAM ATT (3) - RATE CMD

10

) ROT CONTR PWR NORMAL (2) - AC

55:00m  _PRIMARY TVC CHELK
L

(-05:00)

THC - CW

SEC TVC CHECK
GhigL M

GPBL i ra=1] RT/0N (LMP Confirm)
Verify TRI#M CORTROL & SET

Verify MTVC

*IF SCS: SCS TVC (2) - AUTO*

SC CONT - CMC (SCS}

Verify NO MTVC

ROT CONT FWR DIRECT (2) - OFF
31AG MODE (3) - ATTI/RATE 2
ST CONT - SCS

RHC #2 - ARMED

3/22/71

DATE

T P2-Y2-START/ON (LMP Confirm)
SET GP1 TRIM

Verify MIVC

THC NEUTRAL

Verify NO MTVC




5/24/71

DATE

7

8

(TRIM)

F 50 25 00204
(ACCEPT)

(REJECT)
06 40 [FI,

G
5-3

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

(SCS)
ROT CONT PWR NORM (2) - AC/DC
ROT CONT PWR DIRECT (2) - MNA/MHNB
MAG MODE (3) - RATE 2
RO

MAG MODE (3) - ATT1/RATE 2
NTR

GMBL TEST OPTION
SC CONT - CMC (verify)
PRO

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

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

"ENTR

VG, aVM (min-sec,.1fps)
*PROG ALARM - TIG S1ipped*
*V5N9E 01703 *
*KEY RLSE TO 8 *

|FDAI SCALE - 5/5

RATE - HIGH

UPDATE DET

SPS He vlvs (2) - AUTO (verify)
Check N2 A and N2 B

Ch SPS PiOF viY MN B - CulSe

58:00

(-02:00) «— lTHC

59:25

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

{-00:35) {DSKY BLANKS

RV

5243V



G
5-4
59:30 (AVE G ON)
(-00:30) } EMS MODE - NORMAL
06 40 EFI ,VG,AVH (min-sec,.1fps)
CHECK PIPA BIAS <2fps for 5 sec
59: XX JULLAGE -
.. (~00:xX)
*If no ULLAGE: *
* DIR ULLAGE PB - PUSH*
* Control Att with RHC*
[MOHITOR AV (R3) COUNTING UP
P!
59:55 ] 3
| (~00:05) AV THRusT ATB (@) Hoom
ol F 99 40 1ENG OM ENABLE REQUEST

(BYPASS IGN) |ENTR to 11 [Perform switching in 10)
EXIT - V37E 00E
‘e\/l

9 00:00 IGN WIF SCS: THRUST P - PUSHY 2 -

(AUTO IGN) [PRO AT TFI >0 S

,cb SPs T

06 40 JTFC, VG, avM (min-sec,.1fps,.1fps) LV MuA-CLeSE
*F 97 50 SPS Thrust fé;;{,, 4 ES :
Cbs ( ISTAET) PRO to IGN * 8
&b SPS PieT viv mna (RECYZLE) ENTR to TIG-05sec* ""
SPS THRUST Lt - 9
00:03 =3 M =
*IF SCS: +X & THRUST PB - PUSH* S

MONITOR THRUSTING
Pc 95-105 psia
EMS COUNTING DOWH
SPS INJ VLVS {4) - OPEN
. SPS He vlvs tb-gray
. PS FUEL/OXID PRESS - 170-195 psia
UGS - BALANCED

0b>0oe b SPS PiLoT YLV-mNA - OFEN
DisConTINVE PU VALVE OPERATICN



b s7s ST N mNB-crend

G
5-5

XX XX ECO

10 F 16 40 TFC (STATIC), VG, aVM  (min-sec,.1fps)
\aV THRUST A&B - OFF

\VERIFY THRUST OFF
SPS INJ VLVS (4) - CLOSED
SPS He vlvs tb (2) - bp
GMBL MTRS (4) - OFF (LMP Confirm)
TVC SERVO PWR 182 - OFF
MN BUS TIE (2) - OFF

{PRO

11 F 16 85 [VG XYZ (CM) (.1fps)
NULL RESIDUALS
RECORD AV COUNTER & RESIDUALS ave
EMS FUNC - OFF VGX
EMS MODE - STBY VGY
RHC & THC - LCCKED VGZ
TT DB - MAX
RANS CONT PWR - OFF
0T CONTR PWR DIRECT (2) - OFF
MAG MODE (3) - RATE 2
b DIRECT ULLAGE (2) - open
SPS P1 & Y1 - open
BIT RATE - LOQOW
MAP CAMR ON - OFF (except lunar orb.)

e et

EE PAN CAMR PUR - QOFF
& SM/AC PUR - OFF (except lunar orb.)
v PRO (If MINKEY, To Sequencer 3X.2)
(V8]
E§ 12 F 37 V82E
13 F 16 44 HA,HP,TFF (.1nm,min-sec)
PRO
14 F 37 00E

BT,




c T CANTIOR \J%

hd = B
P vk T,

tms Fore sw = of[”
' {
oelsve dos'u.:s Emg b’y Parel D

; /@

Voot V-
L3

B N Tt w = _ .
TR s w e ov P gt i TS e R B L e e

W —c—————
-3)
' G
5-1
P40 SPS THRUSTINS
Prethrust Program Complete
Verify SIM PWR DOWN (Momina )
configuration, pg. S/1- i '
CMC & ISS - on
Cycle CRY) FANS
SCS - OPERATING
TEST C/W LAMPS
Perform EMS 2V TEST & NULL
BIAS CHECK, pg G/2-5 |
Set 2VvC -
EMS FUNC - 2y i
SPS GAUGING - ACI i
PUG MOGE - LORMAL i
OXID FLOW viv - PRI I !
BMAG MODE (3) - RATE 2 ;
CMC MODE - FREE ?
AUTO PCS SELECT(16)-as req'd ;
LOAD CAP (check roll jets)
ROT CONTR PWR NOPM (2} - AC/OC ;
Set DET '
LT V37E 00E §
/ SC CONT - CMC/AUTO ;
MNVR TO PAD BuRkl ATT
< VASE
N : PERFORM EGFESIGHT & SXT STAR CHECK
ol V41 TOTE
S V37E 40E ;
= (TFI available via N80, N45 or N35) ;
4 F 50 18  PREQUEST MNVR TO FUOAI RPY ANGLES (.01°) ;
- (AUTO) BMAG MODE (3) - RATE 2 =
SC CONT - CMC/ALTO i
PRO ) i
5 06 18  AUTC MNVR TO FDA] RPY ANGLES (.01°) f
i
|
’t‘ ’
|

//\\hIHRUSTING (P40




—+
—
T/ 6 F 50 18

STING (P40's)

!

cl S5 Biist LA
() ~cpEN

+54:Cam

SRR

(-05:07;

o
5-¢
REQUEST TRIM MAYR TO FDAI RPY ANGLES
ALIGN S/¢ RiLL (.01°)

GDC ALIGH
TVC CHECK & PRIP

¢S STAE {UNT SYS (all} - close (Pni &)
—p?r 505 ND-close

SET aVC (verify)

EMS FUNC - 4V (verify)

MEN ATT (5) - RATE CMD

ATT DB - MiN

RATE - LGW

TRARS CONT FWR - ON

SCS TVC (2) - PATE cip

, CSH oor CSH
CRIVE P&Y - AUTO

M raial )

Zell - LN

TVC GMBL

M BUS TIE (2) - ON

TVC SERVO PWR 41 - AC1/iNA
TVC SERVO PWR %2 - AC2/MNB
ROT LONTR PaR NORMAL (2) - AC
POT CONT FuR DIRECT (2) - OFF
BRAS MODE {3 - ATTI/RATE 2

'\
~ -

)

Yerify HO HTVC
SEC TVC CHECK

GMBL MOT PZ-Y2-START/ON (LMP Con<:-t

SET GPI TRIM

Verify MTVC

THC NEUTRAL

verify NO MTVC

AV



(TRINM)

7 F5025 00204
(ACCEPT)
9 (REJECT)
- 8 06 40  TFI,
|
_i
~|
<t
[« I
;;f
l
jFe )
—
=
58:00
(-02:00)
59:25
(-00:35) DSKY

G
5-3

Jerify GPI returns to 0,0(CMC) or tri
(SCS)

ROT CONT PWR NORM (2) - AC/DC

ROT CONT PWR DIRECT (2) - MNA/MN

EMAG MODE (3) - RATE 2

PRO

LT3
MNE

BMAG MODE (3) - ATT1/RATE 2
ENTR

GMBL TEST OPTION
SC CONT - CMC {verify)
PRO

Monitor GPI Response:
OO 02,-02,00,02,-02,00, Trin

*TEST FAIL: *
*SC CONT - S¢S *
*SCS TVC(2) - AuTO*

ENTR

£

1w

VG, AWM (min-sec, .1
*PROG ALARM - TIG S]lpp8d*
*V5NOE 01703
*KEY RLSE TO 8

”

FDAI SCALE - 5/5

RATE - HIGH

UPDATE DET"

SPS He vlvs {2) - AUTQ (verify
Check N2 A and }i2 B

INTHWET A~ Movxmm C.mvxc@
e P N L (e, -

THC - ARMED

RHC (2) - ARMED

TAPE RCDR - HBR/RCD/FWD/CMD RESET

)

i

BLANKS




DATE

G
5-4
59:30 (AVE G ON)
(-00:30 MS MODE - NOIMAL
) AN THROST g + NOVWMAL
06 40  TFi,VG,avM (min-sec, .V fps)
CHECK PIPA BIAS <2fps for 5 sec
58:XX ULLAGE
v-00:%X)

*If ne JLLAGE: *
* DIR ULLAGE PB - PUSH*
* Cortrcl Att with RHC*

MONITOR &Vt {R2} COUNTING uP

59:58
1-00:05}
F 99 40 ENG ON ENABLE REQUEST
(AUTO IGN) PRO AT TFI >0 Sec
(BYPASS IGN) ENTR tc 11 (Perform switching i~ "°
EXIT - V37E 00OE

g QC:00 IGN *IF SIS: THRUST PB - PUSH*
06 240 TFC, VG, =M (min-sec, . 1fps,.1fps,
*7 97 43 SPS Thrust fail - -
* 2V TERUST B(A)-HORMAL b
*RESTART FRD to IGH >

*(nICZiLE) ENTR to TIG-05sez+

00:03 iy —orn: clo SRS el v Ai-clese
— *IF SCS: +X & THRUST PB - Puor~
MONITOR THRUSTING = - - . em

Pc §5-105 psia
EMS COUNTING DOWN
SPS INJ VLVS (4) - OPEN
SPS He vlvs tb-gray
SPS FUEL/OXID PRESS - 170-195 ps-z
PUGS - BALANCED

Eco~ocown clo SWs pubel vlv 3 —cyew.



XX : XX
10 F 16 40
11 F 6 85
|
f
i
~
3|
3|
= 12 Fa7
o
13 F 16 44
14 F37

G

[}

5-5
ECO

TFC (STATIC), VG, &VM

&V THRUST #88 - QFF

VERIFY THRUST OFF

{min-sec,.1fps}

SPS INJ VLVS (4) - CLOSED

SPS He vivs tb (2) - bp

GMBL MTRS (4} - OFF {LMP Confirm)
TVC SERVO PWR 1&2 - OFF

MN BUS TIE (2) - OFF

PRO

VG XYZ (CM)
NULL RESIDUALS

(.Tfps

RECORD AV COUNTER & RESIDUALS aVC

EMS FUNC - OFF
EMS MODE - STBY
WPLHC & THC - LOCKED

ATT DB - HAX

TRANS CONT PWR - OFF
POT CONTR PWR DIRECT
BMAG MODE (3) - RATE

VGX
VGY
VGZ

—
——r

(2) - OFF
2

cb DIRECT ULLAGE (2) - open
cb SPS P1 & Y1 - gpen

PCM BIT RATE - LOW

MAP CAMR ON - OFF {except Junar or-

PAN CAMR PiR - OFF

SH/AC PHR - OFF (except lunar orc, .
PRO (If MINKEY, To Sequencer 34,2

Va2t
HA,HP ,TFF
PRO
00t

(.1nm,min-sec

cb Emg O —QpUJ.

PROP CONS

<

~
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SUBJECT: .@Eﬁé@fﬂc& 6‘7%5%6 (-85 APPROVAL
F
Fnlide LB TE T L 2 7 T Eirs— /}%j’
p Tmed33 .2
L ARnc L P 2S5 A oAE D = 5"“22‘}"
LN T, L2 e e, A< Tmt-::’: &S 30
S e AN/ ot < SO ot e n D s )

N A C—=5 WIECE Des, T, FTONE D PSS i b e o

Ko - o fPolsre D
B, - ArEAS ALREPLPERTED . A2z EATHy S P Z—35 =¢d
Co = Mor OPpen 70 /AU P, plyy Be Fove oeomo A

gz rople sA=ed MW&@'-/?UA) P TUME,

RESPONSE: | D. 2 wor comtoue. w.. WO T Py coNncur | 30
LU 71 ol o de— dea TEAM LOR
Lo BuUCN N PODEEL 7D et ' g
CTOD DT O L s Aale Time 3%

AELECRCAYNCE Snl Teniig e Ea g |CONSE gER
TR LA TE L LN OCR, 7 (‘g’f" 2 gy —
FTA LN, TIME S 1550

R
niMe 5/ : LT

& gu| X
TIME&@

RESHONDER 7
FOD REP

SPAN MANAGER )
TIME S35 LSO
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| . Fize GQ»AJig‘EL
A—
et -1 4
— i 5 s 7
s e e N P20 SPS THRUSTING : )
eb $PS RiLoT \“"VSO') OPEM(\’%TT"E—_MTZF_ Program Complete /‘o’;
e EPS &P 5(2.)—(:.\_052(\16’\) Verify SINM PAR DOWN (Nominal) S~
’ > configuration, pg, S/1-e9 I é:y
{CMC & 1SS - on %o g
REY., Cycle CRYO FAN 837
SHEmg Fume. — OFF (NER) }__)EE?T-C?EEEATLEIS;G /V%’/
Al /
b EMS mu A)“%(Z-D-CL.OSE JPerform EMS =V TEST & NULL .‘//’—,

BIAS CHECK, pg G/2-5
Set 4YC
EMS FUNC - oV
SPS GAUSING - AC]
PUG FODE - LORMAL
OXID FLOW viv - PRI
. BMAG 1ODE (2) - RATE 2°
| CHMC 10DE - FREE

\UTO RCS SELECT(15)-as req'd

.0AD DAP (check roll jets)
{ROT couTR PR HORM (2) - AC/DC

o Set DET
L V37E 00E
: ls¢ cont - circ/auTo
.
> ~Q;S_ 1 _ PAVR TO PAD BURN ATT
i [vase
:§>§§ 2 PERFORM BORESIGHT & SXT STAR CHECK
V4l 191E
E 3 V37E 40F
P= (TFI available via N40, N45 or N35)

4  F 5018 REQUEST ENVR TO FDAI RPY ANGLES (.01°)
" (AUTO)}  [BMAG MODE (3) - RATE 2
C CONT - CHMC/AUTO
PRO

5 06 18 AUTO MNVR 70O FDAI RPY ANGLES (.01°)

Ps o d
1l




AN

Y

N>

i) S >

& F 5018

_,'J
+54:00m
- (-06:00)

.
l 55: 00
(-05:00)

N

REQUEST TRIK MiVR TO FDAI RPY ANG%ES
0

lTVC [
e

G
5-2

ALIGN S/C ROLL
aDC ALIGH

HECY 5 PREP

SET aVC {verify)
EMS FULC - aV (verify)
MAN ATT (3) - RATE CMD

ATT DB - MIN

RATE - LOd

TRANS COHT PHR - ON
SCS TVC (2) - RATE CHD
SVCG - LM/CSH or CSH

& BUS TIE (2) - ON

ROT CONTR PUR NORIA
ROT COHT rwR
3MAG MO0t

SC COHT - SCS

PRiME
L

RHC #2 - ARKED

oy TV CRECY

ool vai ra-11-START/O
Verify MIVC

SC CONT - CHC (SCS)
THC - CN

verify NO MTVC

lsEC TYC CHECK

Sl 01 P2-Y2-START/O!
SET GPI 7RI

Verify MTVC

THC NEUTRAL

Verify NO MTVC

1°)

.

1o STA3 CU”I—§15_ialll\:§flose (Pnl 8)
cb SPS (P - close 10

[[VC GIBL DRIVE P&Y - AUTO

TVC SERVD PWR #1 - ACI/MHA
TVC SERYD PuR #2 - AC2/1WNB
(2) - AC
DIRICT (2) - OFF
(3} - ATTI/RATE 2

| (LiP Confirm)

Verify TRIM CONTROL & SET
*IF SCS: SCS TVC (2) - AUTO*

I (LMP Confirm)

3/22/71

DATE




5/24/71

DATE

7

8

G
5-3

Verify GPI returns to 0,0(CMC) or trim
(5CS)
ROT CONT PWR NORM (2) - AC/DC
ROT CONT PWR DIRECT (2) - MNA/MNB
(TRIM) MAG MODE (3) - RATE 2
RO

MAG MODE (3) - ATTI/RATE 2 i
NTR

F 50 25 002041G3L TEST OPTION
(ACCEPT) JSC CONT - CMC (verify)
PRO

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

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

(REJECT) ENTR

06 40 [FI, VG, avd (min-sec, .1fps)
*PROG ALARM - TIG S]1pped*
*V5N9E 01703
*KEY RLSE 70 8 *

|FDAI SCALE - 5/5

RATE - HIGH

UPDATE DET

SPS He vivs {2) - AUTO (verify)

_ICheck N2 A and N2 B
5800 CH SPS PinCT VLY MmN B- CwOST
:00 - Fac - ¥ >

(-02:00) «— IM‘B‘T‘M& %g:—,g\‘
THC - ARMED
RHC (2) - ARNMED
TAPE RCDR - HBR/RCD/FWD/CMD RESET

59:25
(-00:35)  {DSKY BLANKS



. VR

MONITOR THRUSTING
Pc 95-105 psia
tMS COUNTING COWN
SPS INJ VLYS (4) - OPEN
. SPS He vlvs tb-gray

///‘l/—. Gv
& ! :
i | —
& 6
5-4
59:30 (AVE G ON)
(-00:30) J EMS MODE - NORMAL
06 40 EFI,VG,AVH (min-sec, .1fps)
CHECK PIPA BIAS <2fps for 5 sec
59:XX JULLAGE -
.. (-00:XX)
*If no ULLAGE: *
* DIR ULLAGE PB - PUSH*
* Control Att with RHC*
HMOHITOR AV {R3) COUNTING uP ;
, li k ) l ?t’éz—fgl
- 59:55 ] . t
_ | (-00:05) AV Trrusi ATBERD ez
N F 99 40 \ENG O ENABLE REQUEST
(AUTO 1GN) ]°RO AT TFI >0 Sp
(BYPASS IGi) {ENTR to 11 [Perform switching in 10}
( EXIT - V37E OOF ey,
9 00:00  IGN MIF SCS: THRUST PB - PUSHX 2 © R :
ch sPs YT
06 40 |TFC, VG, avH (min-sec,.1fps,.1fps) NLV| MK -cLes
*F 97 40 SPS Thrust fai ~ :
* TS TR LA NGRHALLT < * ~ '
CunsA*{RISTAXT) PRO to 1GH * <
'C)p SVS Piwcy \IRY] mmq-e;;%lj(RECY:LE) ciiTR to TIG-05sec* ml
L‘ﬁ .l m m
; 00:03 D> 4R ‘ HA =
*IF SC5: +X & THRUST PB - PUSH* e

PS FUEL/OXID PRESS - 170-195 psia

UGS -~ BALANCED

-«

0b*co cb IPS PioT YLV-mNA - OPEN

DiscalaTINUE PVY vawve O'PEEA‘T\_PL\\_



b osps v

.be

DATE _5/24/71

10

11

12
13

14

R \

XX XX
F 16 40

F 16 85

F 37
F 16 44

F 37

or

G
5-5

ECO L E )

TFC (STATIC), VG, avM (min-sec,.1fps)
YaV THRUST ALB - OFF

WVERIFY THRUST OFF
SPS INJ VLVS (4) ~ CLOSED
SPS He vlvs tb (2) - bp
GMBL MTRS (4) - OFF (LMP Confirm)
TVC SERVO FWR 182 - .OFF
MN BUS TIE (2) - OFF

(PRO

{VvG Xyz (cM) (.1fps)
NULL RESIDUALS
RECORD &V COUNTER & RESIDUALS AVC

cus///
y /

EMS FUNC - OFF VGX a
EMS MODE - ST2Y VGY N
RHC & THC - LCCKED VGZ

TT DB - MAX

RANS CONT PWR - OFF

OT CONTR PiR DIRECT {2) - QFF N/

MAG MODE (3) - PATE 2
b DIRECT ULLAGE {2) - open

PCH{ BIT PATE -~ LOW

MAP CAMR O - OFF (except lunar orb.)

PAN CAMR PUR - OFF

SM/AC PUR - OFF {except lunar orb.)
PRO (If MINKEY, To Seguencer 3X.2)

V82E

HA,HP,TFF (. Inm,min-sec)
PRO
00E

X id
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PR .
5549 AP EA VAT 4 BN N d
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SUBJENT: /25\(04_;? S A4 //i,/ _ APPROVAL
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O T ANy 2h CR 23 ofEA e ML,_; ¢
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\4%4: L,{\vu-\-r
vt 4 20l 45
Ik gGER
T!MEj_‘
SPAN MGR
TIME
RESPONSE : CONCURRENCE | 45
FOD REP
Tinr
SPAN MGR
TIME
TEAM LDR
TIvE
CON SR REP 45
TIME
RESPONDER
ME MANAGER SPAN MANAGER
& 45
TIME
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30 (T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER ‘ 30
IS5 +04 FOn a4 C-&6
ACTION REQD BY (TIME):‘b ©too: » o |rREQUESTER CAS
SUBJECT:

QPJICS =z£pp PROBLEM Re. P13 APPROVA L

Weth reference . he optics ‘zerm problem ans %yp/ﬂd?:.)
Lhe note ser GET 4o 5o Flabt- Plan 15 harr re.; '

LA/ CS .:?aro Lt e Theastron Wanq/c >/0e Tive 55 S7
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