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1 - ETDECAY will be updated when calculated varies from loaded by O'.Qﬁ)seconds.
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FROM: @7 i~ f\) (Console Pos.) TO: COMPUTER TM
DATE: g / S & P-TUBE STA: 31

A Y
TIME: oy 37 (GMT) COMM IOOP: RTCC TLM

MSK: {3 ‘_; {:

_ SCALE PARAMETER RTCC )
V15: VEE (1, R) EXTERNAL NUMBER vi7: LABEL
gl - ni [ H
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3 (+): NG L FADe 0 EENRRN NN
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ooy
V16: UPDATE RATE(UR): 7 Tsmc, (Iength in Min = 3 « UR)

SCALE VAIUES

EU MIN EU MAX
TR : ~ b “
YL : ("D" if single scale plot)
X : (Blank if time plot)

NOTES:

1. Underlined spaces left blank will assume the previously defined
values except as noted above.

2. To delete a parameter, scale, or label use "D."

5. Decimal placement of the intermediste scale values will be determined by
the format of the upper (or rightmost) bound {e.g., a scale of O to %.7557
will reesult in intcrmediate vulues ol X.XXX).
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FROM: __ ~.2 o \ (Console Pos.) TO: COMPUTER TM
.’} !1 Q{ C .
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YL : ("D" if single scale plot)
e
X e T (Blank if time plot)
NOTES:'

2,

3.

1. Underlined spaces left blank will assume the previously defined Ty 5 X
values except as noted above.

To delete a -parameter, scale, or label use "D."

Decimul placement of the intermediste scale valuss will be determined by
the format of the upper (or righusaost) bound (e.g., a cecale of O to 9.5%53

will result in intermediate vulues oi Y.X¥X).
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[ . ' Y SRR R
X s - J< A (Blank if time plot)
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AT ‘ i
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will result in intermediate wvalues of X, XX).
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3.12 MICROBIAL RESPONSE TO SPACE ENVIRONMENT {M191) (NASA DATA SOURCE)}
3.12.1 OBJECTIVES

The objectives are to determine the type and degree of alteration
produced in selected biological systems when exposed to spaceflight environments.

3.12,.2 PHYSICAL CHARACTERISTICS

3.12.2,1 Functional and Physical Description

The microbial ecology evaluation device (MEED) is designed to contain
representative microbial test systems and to expose these test systems to
various components of (1) solar irradiation in space for a specific time interval,’
(2) reduced gravity, (3) change in total pressure (0-14.7 psi) and alterations in
oxygen partial pressure.

The self-contained experiment package (Figure 3.12-1) is deployed at the
distal end of the TV camera/DAC pole (campole) which is attached to the open
CM hatch sleeve mount (Figure 3,12-2). The MEED flight assembly consists of
three MEED units, each containing approximately 280 cuvettes (Figure 3.12-3).
Two MEED units will be exposed to irradiation when the flight assembly is deployed.
The third unit is contained in the flight assembly but will not be exposed to
sunlight. A ground control MEED unit will be maintained at MSC for data com-
parison and evaluation.

3.12.2.2 Envelope Dimensions and Weight (Approximate Value)

The MEED flight assembly has a volume of 200 in3 (approximately &4 1/2 X
9 3/4 X 4 1/2) and weighs 10 pounds.

3.12.2.3 Installation
The MEED flight assembly is installed on the TV mount plate of the campole.
The campole with MEED in place is installed in the sleeve mount already attached
to the CM hatch handle. The orientation of the MEED flight assembly provides a

CSM look angle of uU=(TBD) and a ¢=(TBD) degrees (Figure 3.12-4).

3.12.2.4 Deployment Characteristics

The test systems are manually exposed to solar irradiation by the crew upen
completion of the EVA and after maneuvering the CSM to the required attitude.

3.12.3 PERFORMANCE AND CPERATIONAL DATA

3.12.3.1 Electrical Power

None required. . .

3.12-1

SNA-8-D-027 (V1)
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3.12.,3.2 Attitude and Orbital Geometry

3.12.3.2.1 Attitude Constraints

The MEED flight assembly must be oriented such that the sun's rays are
perpendicular to the open [acc of the MEED within #53.5 degrees. The CSM shall
be in attitude hold with a 1/2 degree deadband during exposure of the MEED.
3.12.3.2.2 Orbital Geometry Constraints

The microbial response experiment shall be accomplished during transcarth
coast.

- 3.12.3.3 . Environment.
3.12.3.3.1 Température Limitations

The microbial test systems must be kept at a temperature of 68 +9 F at
‘all times. T ) o ‘ Co T ’

3.12.3.3.2 Temperafure Control
In addition to the superinsulation which is an integral part of the flight
assembly, thermal control of the MEED flight assembly is achieved by keeping it

in the flourel sponge-lined, teflon-coated, beta fabric stowage bag and by placing
it in a convenient stowage compartment in the command module when not deployed.

3.12.3.3.3 Humidity Limitations
No requirements. .

3.12.3.3.5 Nuclear Radiation Limitations
No requirements.

3.12.3.3.6 External Contaminations

The crewman must not allow the face of the MEED to become contaminated by
touching it with his glove or other foreign material,

3.12.3.3.7 Ultraviolet Light Limitation

After loading the MEED flight assembly it must not be opened until it is
deployed. After deploying the MEED flight assembly it must not be reopened until
it has been returned to MSC. It will be opened by the principal coordinating

scientist (PCS) under special laboratory lighting conditions.

3.12.3.4 Crew Support Requirements

3.12.3.4.1 Pre-Experiment Operations ' .

The experiment package is to be placed in the CM as close to launch time
as possible, and no earlier than twenty-four clock hours prior to nominal
scheduled liftr-off.

3.12-2 \
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The MEED flight assembly is to be removed from the stowage compartment

within the command module and attached to the TV mount plate on the distal

end of the TV camera/DAC pole (campole). The spacecraft is maneuvered to

the specified attitude before deploying the MEED flight assembly.
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3.12.3.4.2 Experiment Operations.

The campole with MEED flight assembly attached shall be installed in the
sleeve mount on the command module hatch, The MEED flight assembly shall be
opened for an exposure of 10 minutes 430 seconds, with the exact time being
-recorded to - the nearest second.

“. © 3.12.3.4.3 Post-Experiment Operations

. The exact exposure time 'shall be recorded to the nearest second.. The
MEED flight assembly shall be placed in its stowage bag and in its designated
compartment until CM recovery. Upon CM recovery the MLED flight assembly shall
be placed into its shipping container and will be sent via air ASAP to MSC for
experiment data reduction. Thermal control of 68 +9 F is mandatory.

3.12.3.5 Interface Constraints

This experiment does not require concurrent opcration with any other
experiment. An uplink command capability may be required to verify deployment
of the experiment package.

3.12-3
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IM SYSTEM PIOT CHANGES

= 2
FROM: s e (Console Pos.) TO: COMPUTER T™
™ s
me: &7 7/0/ P-TUBE STA: 31
TIME: f A (GMT) COMM IOOP: RTICC TIM

| J) MSK: 55{1{3

SCALE PARAMETER RTCC
T (x): AGL +  AcC 8300C R IARGEIRA01R 1
12 (0): AGC R RAX SATERR IR P Ak EIRIRIOIRL |
3 (1) AGC R OGANCGLERAKZ Y. JAKERKOR |
Y4 (0): ENEREEENENEE
x ) s ("I" after X if time plot)
Vi6: UPDATE RATE(UR): ¥ &  SEC. (Iength in Min = 3 - UR)
SCALE VAIUES
EU MIN EU MAX
YR : '")E;:{q #“\53 é>
YL : —L, 0 + 15] é) ("D" if single scale plot)
X : | (Blank if time plot)
NOTES:

1. Underlined spaces left blank will assume the previously defined
values except as noted above.

2. To delete a parameter, scale, or label use "D."

5. Decimal placement of the intermediste scale values will be determined by
the format of the upper (or righuinost) bound (e.g., a scale ol O to %.55%
will result in intermediate vulues ol X.XX%X).

FEC/TSG Form 438

NASA — MSC




TM SYSTEM PIOT CHANGES

22 )
| FROM: < fn (Console Pos. ) TO: COMPUTER TM
© —
DATE: _ ( .)ﬁ‘ 4 P-TUBE STA: 31
tl-i ’" F RPN o
TIME: /o o+ (i (aMT) COMM 10OOP: RTCC TIM
0
MSK: _¥* L 5 '
. SCALE PARAMETER RTCC:. )
V15: VEH (LR) 2 EXE?D%L i . V17: LABEL
fe .‘V?WOC\ nK .. .
v ACC b TSR = o SNEEEE
PR BALSArERRK a1 e s .
Y2 (0): ¢ (= L ==Y r AT R L
gy o OGAKNGERAYT —- o b e 1
13 (+): G0 L Lol e T AT o AL L
Y4 (p): EEEEEEEEREEE
x { : ("T" after X if time plot)
V16: UPDATE RATE(UR): J 9 SEC (Iength in Min = 3 - UR)
SCALE VAIUES
EU MIN EU MAX
— -}
YR - (‘2- .
el 4/:3 ‘/" A{‘» eyt
YL : - - ("D" if single scale plot)
X (Blank if time plot)
NOTES: i '
1. TUnderlined spaces left blank will assume the previousl& defined

values

except as noted above.

2.

%,

To delete a parameter, scale, or label use "D."

Decimal placement of the intermediuate scale values will be deterumined by
the format of the upper {or righunost) bound (e.g., a scale of O to %.3355

will result in intermediate vulues ot YX.XXX).
, NASA — MSC

FEC/TSG Form 438



M SYSTEM PIOT CHANGES

RN
~ FROM: (s M (Console Pos. ) TO: COMPUTER TM
-t f‘ "} R
DATE: 74 </ P~TUBE STA: 31
- i ‘
TIME: R (GMT) COMM LOOP: RTCC TIM
A
MSK: LS I Ty C.’
] SCALE PARAMETER RTCC ]
V15 VEE (L R) EXTERNAL NUMBEE ViT: LABEL
) s B RS v ) ,
71 (x): AGC L EAlen X EEREEREEEEER
12 (0): fil=C L. Erler e o
W *‘ ST e o = - Cpo
Y3 (+): L T A AT T BEEEENENEEEN
Y4 (A): EEEEEEENEEEN
X : (nTr after X if time plot)
V16 UPDATE RATE(UR): SEC., (Iength in Min = 3 » UR)
SCALE VALUES
EU MIN - EU MAX
YR: i A ). 7
— . Ao 6 o
YL . S O ' 5 ("D" if single scale plot)
X (Blank if time plot)
NOTES:

1. Underlined spaces left blank will assume the previously defined
values except as noted above.

2. To delete a parameter, scale, or label use "D.,"
5. Decimal placement of the Intermediute ccale values will be determined by
the format of the upper (or rightmost) bound (e.g., a ceale of O to %.355%

will result in intermediate values of X.XXX).
NASA — MSC

FEC/TSG Form 438



TM SYSTEM PIOT CHANGES

~ &0
_ FROM: b5 & f\’ (Console Pos.) TO: COMPUTER T™
) ] 4 .
DATE s 5900 1. i, P-TUBE STA: 3
Ty .
s /0TS (eyT) COMM LOOP: RTCC TIM
i
wsk: (- 5
, SCALE PARAMETER RTCC _
V152 VER (3 R) EXTERNAL NUMBER v LABEL
() AGC L ERPRoR W ENRNENEEREER
v (0): AAe /L ERRo R ‘Y INENEEEEEE R
Ve C) — P 1 1
3 () -G U LRROE = EEAEEEERENNE
Y, (A): HERENEREERNN
-' ‘ X : ‘ (T after X if time plot)
Vi6: UPDATE RATE(UR): SEC. (Iength in Min = 3 « UR)
SCAIE VAIUES
EU MIN EU MAX
m: — 6O 4 /50
o A
YL : : /u, . o, (9 ("D" if single scale plot)
X : (Blank if time plot)

NOTES:

1. Underlined spaces left blank will assume the previously defihed
values except as noted above.

| . " 2. To delete a parameter, scale, or lsbel use "D."

5. Decimal placemcnt of the intermediate scale values will be determined by -

the format oi the upper (or rightnost) bound (e.g. , @ scale of C to 3.3533
will result in intermediate values of X.XXX).

FEC/TSG Form 438

NASA — MSC
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MCC DATAR =ST FORM L0 N

) (v |, )
® —A TYPE TD VEHICLE [® FORMAT (S) ~—TART/STOP TIME OF DATA {(® — CONFIGU N
(CIRCLE) {(CIRCLE ONE) HSD OR THRIFT CIRCLE ONE: CTE, MET, GMT,GET (CIRCLE AS APPROPRIATE)
. PCM PLAYBACK OTHER (SPECIFY) .
SPECIsz@MSFN, MCC A. ENTS DRIVEN:
H S & DAYS | HOURS | MIN SEC — -
RTCC
s. VOICE PLAYBACK - S
SPECIFY: DSE, MSFN, MCC LM s 20 95 |55 | 00 @
<. VOICE DUB 5 O O |e. VOICE LOOP
SPECIFY: KEYSET/LOOP u SuLL 2 C{ 55/ OICE P/B ONLY)
SPECIFY e.g. MSTC, CVTS
.TELEVISION BA DS
- PLAYBACK c. COLOR EIDOPHOR (Tv P/B ONLY)
e. EMOD _ .
A LCRU o. PLAYBACK BIT  (SETINOT SET
THRIFT DELOG‘ ~~
EY¥+NORM CYCLEJASAP e{ MEDABLE CHART RECORDERS
Z S-IV -
s. D/TV DELOG 5 r. DEDICATED CHART RECORDER
(SPECIFY MSK -
) S-I a. MISSION PHASE ___4 0 ~TBG CHART RECORDERS
4. OTHER (SPECIEY) sIC o.SITE/REVOLUTION 10 H. PCMGS CHART RECORDERS
<.PCMBIT RATE H OTHER (SPECIFY)
o.SAMPLE RATE l/sce - (
PLSS :
e.PLAYBACK BIT RATE

@

-

Voot
ORIGINATOR ‘1 [\)P,G\?{T&vvb MCC POSITION

GET OF REQUES

Geilo)

DATA REQUESTED BY

%00 et

SHORT STATEMENT OF TIME CRITICALITY
(e.g. NEEDED BEFORE DOI FOR MORE SPS ANALYSIS

cnNC

PHONE/LOOP M CODE

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

NUMBER OF COPIES REQUIRED

FCD/TSG FORM NO. 467 (APRIL 1971)

2

DATA DELIVERED TO

G-~

NASA — MSC




L!% D/fjdl 10N ‘O DAY PG Zf
| SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
- 0992 7 occhdorn
/oS 109 P2
o600/
4= H (7
% ~ o//
02

7;“24*7,(% 7&&?140 JOS 412~
i

[of+05

icE op fensis

/5{0 (0.3/[)57) Ju e CFIT

/Oﬁrw EX 0N _ )l Tomlisrgl LovnT.
J %y 14 Bpd Camaln OPgipvy,
1e9+07 | P52 4,045 posZ 0
- oootf' 47&1347
-, 014
N+ 4o | Sl Ol |
LA/ l/‘?? (Ll fafd A /91 ¥
LE T 5 508
Vel D) sENaVH — S/K/J/F/w (skrrer) wevl v L1 KE

To dopp THE Oﬁ/ WilTh 58 WEIGHT

9F _H#20cc AT 76 Fple ;7 ouT,

N7t Jmgpdons 18 THsT 0 THE Fhao TS

Cod fTevkimrien  WE WElE wATCHED 7 ME 12/

LN &\ / Gh THE DB 10 2i 7oier Lred,

MSC FORM 1441 (APR 66)

(Sor: BOUNCB) FLIGHT DIRECTOR'S MISSION LOG



FLIGHT DIR MISSION LOG

AlS

DAY REV PG 2 é

SITE/ACL/LOS

FLIGHT EVENTS/HISTORY/BRIEFING

)T 25 BELEIvED //?/«/3 T Fec) THPT

I el Canl GET ST Te THT §TH

Cipm oF TEE I RND THEN DT D

11 &£ Wt RBRVE  AEIE 1N el - Fud

Prsvdr g5 Plolf Spomiel - o

/17421

DIGENVA, LEgIIL O} CoNsolE

17747 T

CIT2 FlLticxrr o NS ¢ 272

Comm Laop /?/G LA CN

Gosr L. LA FLIGHT 04 FD

And LA G s GoLy Con R

) 72T

RE-sktrrgeezeh Preed Loy o plate

ANC FPloyS,

AT ACS JS/0 ‘& JWELE JET S/ar L7 )

CONLIGULATIONr OJ/56 A’/ﬁ Aol

119+ 0%

F-852 opr 3 L6 sr7¢

N?’} Y = — ,O'LJ'

Y= —-o&f

2z 4,012

TORQC AT 119 +048

CLeEW REeAP VOwWN T Aréier Poegue of

Los o« Dar#

1/9+ 3¢

Aos fLew T2

G HAVE fNeB Wigh MAY srecT

P opr I (tx FWR) 5 pp

b 4 jr:3;3 e .Cij'&lii

| 204 33

Leceives MNFC Freamt mrr 7o SFPrn

ON Posiipl Aeréalc OF AR Quc/tG  fcS
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c=T IR N RIN L Aav

MIT

SITE ACO LOS : FLIGKT EVENTS HISTCRY BRIEFING

112:50 To_ : SFAN

From? MIT

Svasecr! Poscrges pmeThops o7 peDled e RCS UgAeE

/A TwE CSA.

e ea. M??IMMMM.- rif
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r
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SITE/ACQ/LOS FLIGHT EVENTS/HISTORY/BRIEFING
[10-3J" |We fRE TMUXING OF 1MPLERn tzhith G
JVGGESTION 4 FaR fEV LE wgyen
| EoA 1S SCHEPVLE? LR £ ° DE. A0
PuT th 29 PO s0SrESR) 9L O
2 /00 G LoS Rey 22
/2l rof MmZDPE  CHAnG & 7o UP-2s
l C ARANGE StaLeES FR = & Z P
e —~LF L, E
12 £55 A0S Rid 22 (MO 2aTA Vet )
G 22+ 09 DATA
)22 0t| WRING 47T ket Losicp
N 7p Ar l2/234~ LA F Ay
[114 40 V29 ro DCEC) M CE rropd sy~
R332 P lE/ o0 yAv o
/22440 MORE Oy WIONE 2~ A7 [/22:a8
P=2.3 %2323 fui( /Z2.x%
et N 28 A7 A 26,36, friCl
* ELTr OmjcLass S5O TEo Lel
SNl Chppyper BE 2 ELe PEGpeer
S CALLES 20T )N UG A P L7 A
VAW Wweur) HvC jo f&  ©oso0 DiG
M otret 70 GET all S5 080 PEE
J13{0 ¢ Lo S Aclv 22
[23+57 AoS AV zg
1TEg22 | P20 OFT y= ~SpR  Mpr [ eos
a5
Hot( = © A77 4~

MSC FORM 144! (APR 66)

FLIGHT DIRECTOR'S MISSION LOG




FLIGHT DIR MISS{ON LOG DAY Pe
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FLEGHT DIR MISSION LOG

A /S

DAY REV PG

27
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FLIGHT EVENTS/HISTORY/BRIEFING
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FLIGHT DtR MISSIGN LOG
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AYOLIO CMC SOFTWARE NOTE CF INTEREST.

New Guidelines for P20 Operation

Option 5 of the CMC Universal Pointing Program (P20) is being used on
Apollo 15 for local vertical tracking of the moon for the SIM Bay ex-
periments. The program controls vehicle attitude by passing rate
jnformation to the RCS DMAP once each 4-to-5 seconds. Attitude error

is corrected by computing a rate that will mull 20% of the error over

one cycle (assuming 4 seconds per cycle) in addition to the rate required
to maintain the desired control (e.g., local vertical). However, if

the attitude error is over 10 , the U4 second cycles cease and an REO
meneuver 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 computations 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

vhich allows only one user at a time on a first-come-first-served

basis with others forced to wait. If P20 (the rate computation) is
forced to wait, it does not take into account the waiting time when

jt does finally execute. That is, it computes rates for where the
vehicle was vhen it first tried to integrate, rather than for where it
js 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
beck 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 SURFFIAG set - if they are more than
adout 25 minutes old in lunar 60 n.m. orbit), V83 (range, range rete,
theta - integrates both, theta used often), V85 (like V83), V82 (inte-
grates one vector), P21l 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 vwhich (e.g.) V83 mst integrate can
vary - and thus can the delay to P20. Likewise, time to integrate to
js 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 lW-second cycle and a 60 n.m. orbit are:

a. Single vector over AT minutes: U seconds of incorrect rate
drive following the integration leading up to a pointing error of about
AT/100 degrees which is brought back to near zero over the next 40 seconds.



i, b. Two vectors over AT minutes each: "AT seconds" of incorrect
rate drive (during the seconds vector integration) leading up to an
error of about (AT/EO) degrees which is brought back to near zero over
the next L0 seconds (unless that error is over 10  in which case REC
is requested following the second vector integration).

Note that two vector periodic integration of 20 minutes AT gives 1 degree
error. Using exact computations, this is the .9  quoted by MIT in their
study on this subject. lote 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).

s Out of this discussion many sets of operational constraints (guidelines)
17+ “can be derived. The set I propose is as follows during P20 operation:
K a. Do not execute extended verbs and programs which use integration
with other than current time inputs.

~ b. Do not uplink state vectors timetagged more than 30 minutes
¢ away, from current time. ' ‘ .
t

| ¢. During camera operation (tight control required):

R . (1) Set SURFFIAG (VLLE) to prevent two vector integration by
N Periodic Integration.
=/ , B

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

(3) Do not execute verbs or programs that integrate both vectors

(e.g. V83, VB5). .

(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):

a. PRO on N46 in RO3 (V48) causes NU6 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.

-

J



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

P20 to initiate the 20% in 4 seconds type correction.

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

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

reference position).

, b. Pointing analyses have assumed a P52 each three revs, An atterpt
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
exqeeds a maximum of 30,000 feet.

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

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

. If gravity gradientsoare as expected, then a 30 deadband may
actually use less fuel than 5 during P20. Folloging rendezvous this
theory may be investigated during what would be 5 operation.

T e e e ———
John R. 'Garman .

)
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oATE _7/9/7)

1

—

CM EVA PREP

CABIN PREP FOR EVA J/

Stow Optics 7 & !

Temp stow A9 rock bag

Stow A-9 between Z-Z couch struts,
short bungees, snap to side of A9

Install EVA stabilizer strut

Unstow CM EVA*ggedcard-(R-2) attach to MDC

Stow MDC ingress bar ,{'"""”" SO
Verify ORDEAL stowed e _
Stow COAS Lii = g Coverng

VRV,

Unstow EVA umbilical bag from side of A-7, attach 4 | i/grrvw
snaps to top of A4, A5 & A6 e ..

Discon inboard hooks on A2 Decon bag, attach to
handhold on L3 N

Discon inboard hooks on A7 Decon bag, attach to N
R9 handie

Retrieve garbage bag, secure draw string

Position garbage bag for Jettison between LMP hoses

Unstow from A-8
Tool kit with jack screws fully opened inside,
snap 2 snaps to LH girth ring ’
DAC Mags F & G, stow in CDR TSB, top pkt [
1-interconnect - stow in COR TSB (Top Pkt)
EMU maint kit, stow in CDR TSB (Top Pkt) I
CWG's (3), stow in LMP TSB !
Biomed harness (3), verify unstowed and/or -
donned, stow in LMP TSB
Comn carriers (3), stow in LMP TSB
Close A8
Unstow MDC guards (3) and TV pole from side of A-8

CM EVA

Stow TV pole on RH LEB with bungees
Install MDC guards




3-6
=gGA_DONNING

Remove PGA's from bag

Partially unzip Fecal Containment Bag (PGA Bag)

Disconnect bag and stow bag under RH couch using a
iong hook bungee

MP PGA donning:
FCS - LMP TSB
CWG - LMP TSB
Biomed harness - on crewman/LMP TS
UCTA - inside PGA "
Comm carrier - LMP TSB (don later)
Conn 02 hoses to LH side R/R, B/B -
PGA Diverter vlvs - Horizontal
Suit Flow - full flow -
Move scissors to PGA EVA rocket

LMP PGA donning:
Remove IV gloves stow in LEB TSB
FCS - inside PGA
ChG - LMP TSB
Biomed harness - on crewman/LMP TSB
UCTA - inside PGA

I LCG plug - installed (spare in EVA bag)

Gas connector plugs installed
Corm carrier - LMP TSE (don later)

7/9/71

Pnl 6 - POWER - OFF
SUIT POWER - OFF
AUDIO CONTROL - HORM

DATE

Conn 02 hoses to RH PGA connectors (R/R-B/B)
Conr comm
Suit Flow - full flow

Conn IV tether to RH side/Lock, install pin Ug,/ !:;

r 0 N
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=1 CHECK

s <
Pnl 9 - POWER - AUDIO/' ToMre i)
SUIT POWER - ‘on (up)

Uﬁl 10 - POWER - AUDIQ
SUIT POMER - on (up)
MODE - VGX
VOX SENS TW (as regd, ~7)
PAD COMM - OFF
S-BD - T/R
AUDIO CONT - NORM
INTERCOM - T/R
VHF AM - QFF

Pnl 3 - S-BD AUX TAPE - off (ctr) (verify)
Pnl 3 - S-BD AUX TV - TV
TV MONITOR PWR - ON

Perform comm check with crew & Hou
Pnl 604 - Suit Press Alarm SW - on/off, verify-tone
[p] 3 - S-BD AUX TV - off (ctr)

L1emMs PREP FOR DEPRESS g:é
Jon
Pnl 325 - CABIN PRESS RELIEF viv {2) - NORMAL N
Pnl 2 - CABIN FANS - OFF '
Pnl €02 - Verify REPRESS 02 PRESS - 865-935 psi o
Pnl 326 - REPRESS PKG vlv - ON =
Pnl 326 - verify SURGE TK viv - Ol =
7 Pnl 351 - CABIN REPRESS vlv - OFF (verify)
Pnl 600 - EMER 02 vlv - CLOSED
Pnl 601 - verify REPRESS 02 vlv - CLOSED

] Pnl 2 - 02 PRESS 1/SRG - 865-935 psi

] ARt OSSR,  ATLY -
oK |




| &TCH OPENING
viv handle - pull

=
Gage reads - min <_ /@’5\
Lock pin release knob < unlock
Lock pin indicator released
Gear box sel - Unlatch
tr handle sel-U
ﬂ%stow ACTR handle
lock Hatch
ACTR handle SEL-L
Stow actr handie
Gear box SEL - latch
B Lower Visors
Open hatch

2 EVA OPERATIONS

Jettison jett bag
Egress
Install TV/DAC pole (align)
§ Adjust TV settings if required
Pnl 15 - UTILITY PWR - ON
DAC - on

Tﬂansfer to sim bay and enter foot

L P tend Unb (stop at mark)
B CMP verify cuff gage 3.7-4.0 psig
Retrieve Pan Camera Cassette
Remove hard and soft covers—
Attach hook and lock
Pull pip pin, squeeze handle and
remove cassette

Transfer to hatch
LMP attach tether large hook to cassette and lock
Remove wrist tether hook, temp stow cassette
CMP - Return to work station

B oMP verify cuff gage 3.7-4.0 psig
Rest - inspect SIM BAY -

restraintsg - Tasrery DV SHAMA -, |
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3-17 a
POST EVA PROCEDURES
nl 351 - EMER CAB PRESS sel-BOTH
CMP purge vlvy - HI, pull pin, activate purge vlv
(Place in CDR TSB, top pkt) i
Pnl 603 - EVA Sta 02 - OFF
Pnl 604 - SUIT PRESS ALARM - QOFF

not remove gloves
Pnl 603 EVA sta 02 - ON
Doff helmet with LEVA
Pnl 603 EVA sta 02 - OFF i

When PGA press zero (psid) CMP pop glove, do ﬂ

CDR/LMP doff gloves, then helmets

Pnl 380 - SUIT CKT RTN vlv - open {pull)

Verify surge tank press > 400 psia i
Pnl 326 - REPRESS PKG vy - FILL

CLEANUP PROCEDURES

nstow 3 towels and accessory bag from CDR TSB,
top pkt

CHP place both gloves in accessory bag

Remove gloves handling wrist rings only

Remove OPS

Wet 1 towel with water qun i

Wipe cassette handles with wet tovel

Wipe other contaminated areas as reguired, X E
stow towel in accessory bag

Tape (EVA Bag) film openings on cassettes, do
not cover breather hole, mapping camera only

Stow Tape {R-6)

Stow Mapping camera cassette (Handle Up) in B}

nap curtain, lock Bl .

Stow comfort gloves in accessory bag ‘ )

Wipe hands with second wet towel, then dry,
stow in accessory bag .

(2/42 4;¢éé 4*2 A&“féé:4/ 25;‘/16;
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RECOMMENDED CSM EVA FROCEDURE CEANGES:

After: Cabin Prep for EVA ole-m:_ @ z25FS7
,522»5-‘?‘7\/
Add: Prim Accum Fill V1v: On Until 50 to 55%, Then = Off.

Reason: This procedure is required to preclude gas, dissolved in the
coolant, from coming out of solution and possibly causing
pump cavitation and loss of coolant flow. This adjustment
is normal for depressurized cabin operations and is included

in the ACH for EVA but is not included irn the crew procedures.

CSM EVA:
No additional procedure changes are recommended for the nominal CSM
EVA procedures. However, the following procedures are recommended if

the CDR/LMP suit circuit integrity check is out of spec:

Perform the PGA CHECK, page 81-12, paragraph C. If this check
fails, DISCONNECT, INSFECT, AND RECONNECT ALL O, COKRNECTIONS
AND REPERFORM THE PGA CHECK.

If the PGA's leak check is acceptable, the leak is probably the suit
circuit., The crew should clean and lubricate both of the Li0OH cannister

door seals and cycle the guit circuit return valves.

If the CMP suit integrity check EXCEEDS the specification, all O2
COINNECTIONS of his suit should be disconnected, inspected, reconnected,

and the suit integrity check reperformed.
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SPAN | MISSTON EVALUATION ACTION REQUEST
(CONTINUATICN SHEET)

(PLEASE USE BLACK BALLPOINT PEN)

I ME REQUEST RESPONSE CONTROL
——=MINUS /GET) ORGANIZATION ORGANIZATION NUMBER

220 4 07 = op A5 CX-3%27

The ultimate strength of the booms is exceeded by angular acceleration, not

constbant rate, The roll axis ig most sensitive.

During TEC. the boom can survive a single jet attitude hold runaway (one_jet

in each roll direction) with a single jet reversal using RCS auto or direct

control.

Pitch and yvaw coupled jet rirings sye acceptable, but cannol exist when Aﬁ
and B, jets are dissbled or SIM bay (extended boom) operation. Recommend

the éZQe single jet configuration used in Lunar Orbit be used in TEC with

two direct circuit breakers pulled on Panel 8. The runaway jet takeover pro-

cedure would be as per the attached Tom Stafford letter. (CG52-~71M-1L6)

PTC establishment procedures violate the above boom capability in the event

of a jet runaway (couple) in roll. Recommend boom retracticn before PTC jet

configuration established. Booms cen be extended any time sfter establishmepn

of PIC. Termination of PIC must be with single jet control if booms remain

out.

MST Form 1214C (Mey B3) (oT) ENCLOSURE 2C
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APOLLO 15 STATUS REPQRT
August 7, 1971

All temperatures are within acceptable limits.

DISFLAYS AND CONTEQLS

Ferzormance is -omirngl.

THNSTRUMBNTATION

Farformance is nominal.

POWER DISTRIBUTICH AND SECUENCLIG

ferlornance is noxlinal,

COIMUNICATIONS

vetem performance as teen normal.

No change in status.

JUIDANCE AND COLZECI

Tro primar: guldance naviration and c ro g fooconbinuing ite cuaper
Plawlesc periorzance. Toe mro drict rates and sroeleromzeter tiases are a
follows: IRTG's PIPA's
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Batteries: CM Batteries - Batt A: AH_ 0.72 AH Remaining  29.20¢
Zatt B: Aﬂz 2,11  AH Remaining  27.890

Patt C: AH  2.11  AH Remaining 37,800

Total AH Remaining ii:??gg

SIM BAY EXPERIMEXTS

No change in status.
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TELEMETRY DESCRIPTION SHEET FOR PLOTS (TDBP)

For

The Telsmetry History Report In Formatted Tsbulations [THRIFT)
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ONLY FOR TREND PLOTS ' _UPDATE RATE . nws .
PLOT TITLE: OMLY FOR SMAPSHOT PLOTS
e I A e e O L O T T T T e ARRNRE
PARAMETERS: 1] E ATCC EXTERNAL NUMBER TITLE RTCC EXTEANAL MUMBER
Yt bl AL LR HelAlch o] | vzg dn 14 |elde HARIA A A [Z
vislel B 1L 1EIRR AE MR AL T vla il : o4
% : = ~GRAD INDICATOR (Lot R} 0|6
L-GRID INDICATOR (L srRI N \
TIF A TIME PLOT
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YiR ¢ HY it / x|s o8
ONLY 1F TWO SEALES 7/ GNLY FOR A NON-TIME PLOT o
y FORMAT
NUMBER
Al el
NOTES:

1. TREND TIME PLOTS wii1 Ju’PU' § HOURS ON ONE PAGE.

2. TREND NON-TIME PLOTS miLL QUTPUT ON ONE PAGE.

1. GSNAPSHOT TIME PLOT X-AXIS LENGTH IN MINUTES IS TRICE THE UPDATE RATE (UR) . " PER PAGE.

W. SNAPSHOT NON-TIME PLOTS WILL OUTPUT ON ONE PAGE.

ALLOWABLE SYMBOES s . % + - = ('} 1 LETTER [OH) MUST HAVE A sSLasH (g].
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IT.

Procedure to determine location of short upstream or downst -eam of
solenoid:

1.

2.

Open CB pilot valve A.

Close AV thrust A.

Get light to come on by rapping or cycling AV thrust A switch {but
end up in AV thrust "on").

Close CB pilot wvalve A,

Immediately pull out CB pilot valve A when engine starts.

If engine does not start within about 3 seconds, pull out CB
pilot valve A. The short is upstream of solenocid valve provided

light still on.

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

Procedure to show if short burned clear:

1‘

If light goes ou then try to get light to come on by tepping o
cyeling AV thrust switch. If light can't be made to -eturn the
short was burned clear.
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II.

A

Procedure to determine location of short upstrezm ov downst eam of
solenoid:

1. Open CB pilot valve A.
2. (Close AV thrust A,

3. Get light to come on by rapping o~ cycling A7 -h-ust A switch (but
end up in AV thrus:t "on").

L. Close CB pilot ~alve A.

5. Immediately pull out CB pilot valve A when er.zine starts.

6. If engine does not start within about 3 gesonis, pull out CB
pilot valve A, The short is upstream of solenzid valve provided

light still on.

T. Following step 5. i.e.. engine staris and is
if light still on the short is downstream cf

O cr
= O
M
3
Q
=
o

P ocedure to show if short turned clear:

1. If light goes ou then try to get light to come on by tapping o
cycling AV thrust switch. If light can't te made to return the
short was burned clear,

~



. ) 7/27/71, 0500 CDT
SPS_IGNITION CIRCUIT ANOMALY

BAe
1. GET 3 +65 Crew reports SPS THRUST light is ON. Telemetry measure-

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

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

LI PRep CHecpust Ems AV TEST fFeR FLUGHT [LAK 1S
short occurred at GET @+48+41 for 9 seconds. Problem is either in SPS Frefepes

—_— Exfesinan
benk A or B. Arming either bank with AV THRUST switches may result in Fop s o
s

£D

SPS ignition,

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

; - .
did 's0 and system was safed, ’/% ‘s ceccviesd ¢ 7 S+37
| ~ ,
3. GET 4 +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 problen.

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

a. EMS AV test - The THRUST light got brighter, This would indicate
that the short is not in the EMS AV test circuit. Alse cey indicate a
high resistance Ashort.' |

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

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

. ldcation of the short circuit. YA

5. GET 9 4+ 35. Crew performed following tests:
a. Operated AV.THRUST A switch - light cut, TM of D1 & D2 out.
When switch placed back to off, the light and TM remained off.

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



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

came back on,

d. Operated Av THRUST B switeh - ho change in light or TM,
. ©. Operated AV THRUST A switeh - held in cepter (between NORMAL and
OFF). Light out, TM D1 - ON, TM D2 - ouT,
| Placed to NORMAL, Ligth ON, ™M D1 - ON’,I ™ D2 - 0oy,
Placed to OFF, ‘Light OJT, T D1 - OUT, ™ D2 - QurT,

CONCLUSTON:
g (1) ng problem in the tank B circuits,

|
" (2) Short is intermittent ang mechanical shock can probably

induce or remove the problen,
. 7 (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 a series of pre-
flight acceplance tests, ineluding vibration (see attachment 3). The

switch was Xrayed, Based on Xray data, there are sope suspect strands

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

.. CONCLUSIONS,

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

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

'y be on either side of the bank A pilot valve solenoids. Only an SP3
burn test can determine which side, |




8, IMPACT:
a. Hard short on upstream side of bank A pilot velve solenoids -
. Bank A will not operate,
b, Hard or soft short on downstream side of bank A pilot valve

solenoids - Bank A will fire when the A7 THRUST A switeh is placed %o
the NORMAL position,

9. Ia is presently conducting tests at Downey to duplicate the problen.

10. fTesting indicates that if the short is caused by up to 3 strands of
34 g!auge 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,

A2. If the MCG-2 test proves that the short is downstrean of the §PS
pilot valve solenoids, subsequent dual bank burns should te performed
starting on bank B and'bringing on tank 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. LGOI should be performed using

. single bank for the last 40 seconds of the burn to get some solid single
bank thrust data. DOI and LOPC should be done single rather than dual
bank,

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

valve solenoids, bank A is failed. Recommend no lunar landing,



of the pilot velve solenoid,

Aot So/en.o,fq/ "Df)ﬂ'?ﬂfj -A_JQ
;rcurfo>

Prepareq by:

J. DeAtkine

L. Canin/ong
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Attachment 2

MCC-2 BURN FPROCEDURE

1. Set up for SCS burn. ‘

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

3, SPS PILOT VLVS B - MNB cb - OPEN.

L. AV THRUST A - NORMAL.

5, Get THRUST 1ight on by 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 & G & N burn.

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

7. After ignition,ropen SPS PILOT VLVS A - MHA cb.

NOTE: Burn should not exceed 1 second duration,
8. If engine does not start within about 3 seconds, open SPS PILOT
VLVS A - MYA cb. The short is upstream of the SPS pilot sclenoid valves.

9, If engine starts, short is downstream of the SPS pilot soleroids.:




7/27/71, 0500 CDT
SPS_IGNITION CIRCUIT ANOMALY

S
1. GET 3 + 2%, Crew reports SPS THRUST light is ON, Telemetry measure-
ments CH3604X and CH3605X confirms a short-to-ground in either SPS
solenoid drlver #1 or #2 c1rcui.’t;' _{ Telemetry recorﬁs show that the / SOse

asper F//"? /O/ﬁVL an P
short occurred at GET_,1+48r+A__=Po'r' 9 seconds. oT Tsec.

bank-A-on-By *-Aming‘ei:%hez:—bank—ui%h-ﬂﬁﬁﬂuﬂ switches may result in

__SPS-ignttfem,

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

did so and system was safed, 7%/5 occes (/{n-e..;«/ A 7!-3 73 7

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,

L, GET 54 50, | Crew performed following tests:

a, M5 AV test - The THRUST light got brighter. This would indicate
that the short is not in the EMS AV test circuit. Also msy indicate a
high resistance short.

b. Crew cycled the SPS THRUST DIRECT ON switch., No change indicated
on light or on telemétry. This results-in no conclusive evidence of the

location of the short circuit.,

5. GET 9 435, Crew performed following tests:
a, Operated AV.THRUST A switch - light out, TM of D1 & D2 out,
When switch placed back to off, the light and TM remained off.
b. Operated AV THRUST B switch - No change in light or TM. Switch

placed back to off.



c. Crew tapped panel in area of AV THRUST switches; light and TM
came back on. |
d. Operated AV THRUST B switch - no change in light or TM,
e. Operated AV THRUST A switch - held in center (between 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, T™M D1 - OUT, TM D2 - OUT.

CONCLUSION:
(1) Np problem in the bank B circuits.
' - (2) Short is intermittent and mechanical shock can probably
induce cor remove the problem.
(3) Short is probably in the bank A cireuit.
(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 SPS

burn test can determine which side,



8. IMPACT:

a, Hard short on upstream side of bank A pilot valve soleqoids -
Bank A will not operate,

b. Hard or soft short on downstream side of bank A pilot valve
solenoids ~ Bank A will fire when the AV THRUST A switch is placed to

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

10. Testing indicates that if the short is caused by up to 3 strands of
34 gauge wire on the high side of the solenoid, they can burn out without

popping circuit breakers and result in clearing the short,

11, It is proposed that a test to 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 solenoids, subsequent dual bank burns should be performed
starting on bank B and bringing on bank A after ignition and furning 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
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 dusl

bank,

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

valve solenoids, bank A is fajled, Recommend no lunar landing.



14. It should be pointed out that if the short is migratory (i.e., 2
floating solder ball), it may move from the downstream to upstiream side

of the pilot valve solenoid,

Prepared by:
J. DeAtkine

L. Canin/GNC
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Attachment 2

MCC-2 BURN FROCEDURE

1. Set up for SCS burn,

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

3. SPS PILOT VLVS B - MNB cb - OPEN,

4. AV THRUST A -~ NORMAL,

5. Get THRUST light on by 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 A G & N burn,

€. SPS PILOT VIVS A - MNA ¢b - CLOSE.

. After ignition, open SPS PILOT VLVS A - MVA cb.

NOTE: Burn should not exceed 1 second duration,
8. If engine does not start within about 3 seeonds, open SPS PILOT
VLVS A - MNA cb. The short is upstream of the SPS pilot solenoid valves.

9. 1If engine starts, short is downstream of the SPS pilot solenoids.
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. '.- ’ .o . . .- ' ‘
y  SPS THRUST LIGHT ANCHMALY ﬁ“

COHDITION . CONCLUSION
CYCLING S26 SYS A SW CAUSES LIGHT PROBLEM IN SYS A COULD EE HIGH OR LOW SICE
TO CHANGE STATE,. CYCLING S59 SYS B _ SHORT.
SW CAUSES NO CHANGE TO LIGHT STATE ,
LIGHT FLICKERS AS 526 CROSSES THRCUGH MCST PROBRABLE LCOCATION CF SHORT IS CENTER
CENTER POLE (TERM., 2 OR 5) TO GROUND
X-RAY - NO PARTICULATE COULD BE CBSERVED, MOST LIKCLY CONDITION WOULD BE WIRE FROM
PARTICLE SIZE TO: SHORT. CENTER PUST TOC CENTER POST TO CASE AT OUTER TERMINAL SHELL

CASFE WOULD HAVE TO BE LARGE ENOUGH TO BE
OBVIOUS IH X=-RAY

BASED UPON ABOVE AND POTENTIAL IMPACT O MISSION, ISOLATION OF THE SHORT ON THE HIGIH OR LM
S1DE OF THE BANK"APILOT VALVE SHOULD Bf ACCO'PLISHED. IF SHORT IS ON THE LOW SIDE, BANK A°
CAN BE OPERATLD MANUALLY IF SHORT IS ON I'HE HIGH StDE, TEST OFFERS POSSIBILITY OF FUSING

- SHORT CPEN,



procelUL ror 1octtbn oF SHorT S B

- (B 63 OPEN ' . :
A VTIHURST A — HORMAL o ' /
TAP PANEL TO RECRIATE LAMP OH _ & -
CLOSE CB 68 — 1. IF ENGINE IGNITES OPLN CB 68 IMMEDIATELY w P47 _ 6
| 2. IF NO IGNITION — OPEN CB 68 in 3 SECONDS ‘
INDICATIONS - o
. LIGHT RESPONSE CURRENT -
- CASE IGNIT ION CB 68 CLOSED  CB 63 OPENED ~ RESPONSE COMMEN( ‘
l YES | ON ON = A2 AMPS ~ low side hard short - have.
* ' manual back-up s
I YES ON OfFor DIN 22 82 AMPS - | .
’ but decreases Same as Case |, failure
maghitude reduced
I NO ON ON ~ High Current Hard high side short — loss
, of Bank A
IV NO OFF OFF Little or No High or Low side soft short -
transient -~ could have burned away. Try
o to recreate failure ,
v Y o OFF OFF Transient - Momentary high side soft

short could have burned away.
| | ~ Try to recreate failure



) .PAdf]. ~ it [Uis - | |

S LIGHT RESPONSE currens®
" CASE  _ IGMITION CBGBCIOSED  CB GBOPENED RESPONSE

i © N0 O ON Continuous
Current

ONOTE:  OBSERVE CURRENT CHANGES ON
S¢ 2113C
SC 2114 ©

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

COMMENT

Continuousyhigh side soft
short. Could use Bank if
assume no degredatlon of
failure. 4
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. Smeu; w:RE_ BAAID STRAND TO SWITCH CASE SHORT WAS

SIMULATED o A#TEST SAMPLE (ME452- -olo2~130]),

° RES!.STA-NCE..OF SHORT VARIED FRon 0.5 T0 3.00HMS WITH
TAPPING THE' SWITCH, -

. APPLICATION OF 28vpc THROUGH ONE CHM RESISTOR RESULTED
IN BURNING THE SHORT OPEN IMMEDIATELY.

1.—stvawd S'Ao-—\oo mee o
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Apollo 15/GET 57:00
AGC/JRGarman
7/28/71
. More on the Optics

Based on the large optics calibration shift observed on Monday, and on
our suspicion that performing "optics zero" from a high (greater than

10 degrees) trunnion angle may be the cause, the crew was advised this
morning to always drive the optics to less than 10 degrees before
performing optics zero during P23 activities. The whole subject of
optics and the way the crew is using them still hes 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 KSC 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 welve seen on 15 took place, but the evidence then was inconclusive
because the mark date was not nearly as good as it's been on this mission.
MIT suspects that zeroing the optics from a trunnion angle of greater
than 10 or so degrees could be the cause of our angle shift. This is
because the trunnion motor reaches its full drive rate of 10 deg/sec

in one second, and if the trunnion is moving a full speed when it

reaches zero degrees, it is virtually guaranteed that it will overshoot
and hit the spring at around -11 degrees, or even the hard stop at

around -13 degrees. In either case, the sextant (SXT) mirror (and

perhaps other things) is jarred and could possibly shift or even in

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

broke one in this way, but that some design changes were made subsequently.
At any rate, if the above theory is correct, then one could be haunted
(like.me) by & 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 importent program, P23, since it would kmow
about the angle by dint of calibrations that always precede marking

(end the crew has been told to be careful during P23). Other programs,
however, assume the calibration angle to be zero! Charles Manry (G&CD x3566)
performed some tests on & real (but well used) set of optics today.

These tests conclusively showed that zeroing the optics from a high
trunnion angle will cause the trunnion to overshoot at least into the
spring. By doing this a number of times followed by an optics calibration
each time, they were able to positively show an optics calibration angle
shift. In addition, the shifts seemed to be in the same direction.
However, because of 1 g environment, etc., shift magnitude data from

these tests is very inconclusive.

Out of all this a couple of conclusions are beginning to form in at least
my head. I believe that we should go ahead and tell the crew o always '
drive the optics to near zero trunnion angle before turning the optics
zero switch on. .All 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, P20) if enough 1ittle 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 tol (and we did
observe a calibration shift). Just to keep it from being too easy,
though, I guess I should point out that MIT informed me that the

optics trunnion angle can drift out while the optics is off (and in
zero which is how he does it). Hence, simply turning the optics

on in that configuration is the same as zeroing from a high trunnion
angle. Thus, we made need to add a postscript that says always turn
the optics on in manual, drive to zero, then optics zero. This is
little change since he's supposed to cycle the optics zero switch off
end 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 optics 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 a 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 abowe comment isn't read
to the crew (always vice just P23 comment), and scme proof that the mirror
isntt loose or any other such nightmares.

For a couple of closing remarks, let me point out that we are unable,
on the ground, to observe how much the optics drifts while off, since
the optics CDU's themselves also go off. The fact that the optics

can drift while off is vhat makes it virtually mandatory to cycle
optics zero from off to on after power up. I'm guite 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 bkow we've done so many
pissions 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.

=%

Jolhn R. Garman
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sacroive | SPAN  MISS ION EVALUATION ACTION REQUEST | situssias
TIME REQUEST RESPONSE CONTROL
30 (T- M!NUS/GET) ORGANIZATION ORGANIZATION NUMBER
6345 o b 4S l-79
ACTION REQD BY (TIME): = ‘70462 |REQUESTER <Ne
SUBJECT: @ 72,_14,,“_ N C“%/ !ﬁp/és:m? APPROVAL
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1 USE BLACK USE BLACK
*;;;mm SPAN / MISSION EVALUATION ACTION REQUEST |  saisroint
TIME REQUEST RESPONSE CONTROL ﬂ
30 {T— MINUS /GET) ORGANIZATION ORGANIZATION NUMBER
&34/ < oD 4 < - 79
ACTION REQD BY (TIME): Ly, <75/-6-2 |REQUESTER GAC
JUBJECT: B T Ll O R P APPROVAL
4 e v 7 FOD REP
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30
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swsroinr | SPAN | MISS ION EVALUATION ACTION REQUEST | saecromm
TIME REQUEST RESPONSE CONTROL ‘T
LS/ GET) ORGANIZATION ORGANIZATION NUMBER

CF o SAe0 B-&s— C-8o

ACTION REQD BY (TIME):

REQUEST ER ? AoBicg )
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2 | SPAN/ MISS 10N EVALUATION ACTION REQUEST ratsroiny
TIME REQUEST RESPONSE CONTROL
30 (T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER 30
SRBr2, o> C~63
ACTION REQD By (TIME); REQUESTER
5 . p Y
SUBJECT; @;5@50@6 S-/L/é;% C-38s APPROVAL
.
Fraige LLROITE = P L T e — jz‘ g
TI'ME-'S_3 H
LE e LT A7 ot A= SPAN 2'1
30 M’/é": e L2 T p S A7 < TiveS 3. &S 30
SEFS/ L S C2E L0t premns oz o<
- ‘Al O —F 5 M A= DS, LoD P o, Lo o5 .
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- RESPONSE : D, Dy o Ot e . A//:/.:,g_ O T g CONCUR 30
ey 7.7 N Y AP 2 TEAM LOR
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CTOP D27 ) Ll ase rive 3>
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- S C e . . e e A e e

: . RE ZEN\E\_\’DEDLOT_ YRULWCET 2E
' i FREYN

G
. 5-1

e ——
Ty e mmy i : P20 SPS THRUSTING
C'jo SPS RiLCT \’LVS(ZB_OPEM(VC ~) FTETTTIIT Program Complete
P ©PS CP 5(2)-crosslWER) Verify SIN PWR DOWN (Nominal)
> configuration, pg. S/1-aa-
{CMC & 1SS - on 40
izEJ‘ Cycle CRYO FANS

Py} ’ I
HEns Fowe. — OFF (NER) EggTC%EﬁT%G
¢h EMS mMu A B(D)-cLose }’*’

AN Y

1Perform EMS oV TEST & NULL
BIAS CHECK, pg G/2-5
Set 4VC
EMS FUNC - &V
SPS GAUGING - AC)
PUG MODE - HORMAL
, OXID FLGW viv - PRI
' SMAG MOGE (2) - RATE 2°
| CMC 10DE - FREC
AUTO RCS SZLECT(16)-as req'd
L.OAD DAP (chock rold jets)
{ROT CONTR PuR HORM (2) - AC/DC

Set DET
V37E 00F
Isc cont - crcsauTo
.
~ -QL 1  JMNVR_TO PAD BURN ATT
i [Vase
::>§§ 2 PERFORM BORESTGMT & SXT STAR CHECK
V&l H9TE
eo3 V37E 40F
S (TF1 available via N40, N45 or N35)

4  F 5018 REQUEST FNVR TO FCAI RPY ANGLES (.01°)

(AUTO)  [3MAG 1'GDE (3) - RATE 2
C CONT - CHC/AUTO
PRO

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

&N%‘S_

RN

\
.

N

€



)

AN .

AN

(-,

6

F 5018

+54:00m
(-06:00)

55:00m
(-05:00)

G
5-2
REQUﬁST TRIM MIVR 7O FDAL RPY ANGLES
ALIGN S/C ROLL (.01°)
GDC ALIGH
‘TVC CuECY % PREP

.

b STAS Cuai SY 1) - close (Pnl 8)
cb SPS (P close 1O

SET aVC {verify)
EMS FUNC - &V (verify)

M ATT (3) - RATE CHD

ATT DB - MIH

RATE - LOd

TWMSC@W PHR - ON

sCS TVC {(2) - RATE CMD

: G'LA’CSlOI‘ CSH

rVC GM3L DRIVE P&Y - AUTO

& BUS TIE (2) - ON
[VC SERVD PWR #1 - AC1/HHNA
TVE SERVS PaR F2 - AC2/MNB

nOT COUTR PuR NORVAL (2) - AC
ROT CSNT FWR DIRZCT (2) - OFF
314G 1038 {3) - ATTI/RATE 2
SC €ONT - SCS
RHC #2 - ARMED

pojady TVE (Rl

oL co: ri-i1-STRRT/ON (LMP Confirm)
Verify TQIH COnTROL & SET

Verify MTVC

*[F SCS: SCS TVC (2) - AUTO*

SC CONT - CMC (SCS)

THC - CW

verify NO MTVC

Isec Tve cHECK

e 05 y2-START/CH (LHP Confirm)

SET GPI TRIW
Verify MTVC
THC NEUTRAL
Verify NO MTVC

3/22/71
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‘o

ey

{TRIM)

7 F 50 25 00204
(ACCEPT)

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) - IMiA/MIB
HAG MODE (3) - RATE 2
RO

MAG MODE (3) -~ ATT1/RATE 2 i
NTR

GMBL TEST OPTION

SC CONT - CMC (verify)

PRO

Honitor GPl Respanse:
00,02,-02,00,02,-02,00, Trim

TEST FAIL: *
SC €ONT - SCS *
SCS TvC(2) - AUTO*

(REJECT) “ENTR

8 06 40 [(FI, VG, avM (min-sec, .1 fps)

59:25

*PROG ALARM - TIG S1ipped*
*VSNSE 01703 *
*KEY RLSE T0 8 *

|FDAI SCALE - 5/5

RATE - HIGH

UPDATE DET

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

Ch SPS PLOT VY MmN B~ CuosT

£==n, FLER/_\.
THC - ARMED S2Hs

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

(-00:35)  |DSKY BLANKS



L -—

Curs@*{RISTAAT) PR0 to 1GY *
-Lc}o SPS Piey vy mr\iA—egEi){EECYCLE) ENTR to TIG-05sec* ""

9

|
|
G
5-4
59:30 (AVE G ON)
(-00:30) | EMS MODE - NORMAL
06 40 EFI,VG,AVM (min-sec, .1fps)
CHECK PIPA BIAS <2fps for § sec
59:XX JULLAGE -
(-00:xX)
*1f no ULLAGE: *
* DIR ULLAGE PB - PUSH*
* Control Att with RHC*
MONITOR AV (R3) COUNTING UpP .
| g5
59:55 7 N -
(~00:05) AV Trrusi AYB(D 4z

F 99 40 VNG ON ENASLE REQUEST
(AUTO IGN) JPRO AT TFI >0 Se
(BYPASS IGH){EKTR to 11 {Perform switching in 10)
: EXIT - VY378 OOE

00:00 IGN MIF SCS: THRUST PB - PUSH* -2 ] , -
ek sTs Tiw T
VLNt mh-cLes

06 40 JTFC, VG, aVi (min-sec,.1fps,.1fps)

j*- : a};/’ *
*I

SPS THRUST Lt - ON

P S ol B B o ? )

[

00:03 > B \
*IF SC3:

MONITOR THRUSTING
Pc 95-105 psia
EMS COUNTING DOwWi

SPS INJ VLVS (4) - OPEN

SPS He vlvs tb-gray
PS FUEL/OXID PRESS ~ 170-195 psia
UGS - BALANCED

+X & THRUST PB - PUSH*

Fd

0b:00 cb SPS PioT VLV-myA - oDeEN
DiscensTINCE PU VALVE OPERATION
| | -
" )
| .



ALY

e-'

G
5-5

XX:XX £CO

10 F 16 40 TFC (STATIC), VG, avM {min-sec,.1fps)

\AV THRUST ASB - 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

(PRO

11 F 168 WG Xxyz () (.1fps)
NULL RESIDUALS
RECORD 1V COUNTER & RESIDUALS &VC

EMS FUNC - OFF VGX
EMS MODE -~ ST2Y VGY
RHC & THC - LCCKED VGZ
TT DB - MAX

RANS CONT PWR - OFF

0T CONTR Pi'R DIRECT {2) - OFF
MAG MODE (3) - PRATE 2

b DIRECT ULLAGE (2) - open

oate 5/2a/m_ 6,

PCH BIT PATE - LOW

MAP CAMR ON - OFF (except lunar orb.)

PAN CAMR PUR - QFF
SW/AC PUR - OFF (except lurar orb.)
PRO (If MINKEY, To Sequencer 3X.2)
12 F37 . v8x ‘
13 F 16 44 HA,HP,TFF (. Inm,min-sec)
PRO

14 F 37 0OE

P

c d%///j:;///
, J
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30

30

30

USE BLACK
BALLPOINT
PEN

SPAN/MISSION EVALUATION ACTION REQUEST

USE BLACK
BALLPOINT
PEN

TIME REQUEST RESPONSE CONTROL
(T~ MINUS/GET) ORGANIZATION ORGANIZATION NUMBER 30
R k) g/
3 +o0 FoD 2ive 45 | C-35
ACTION REQD BY (TIME): § S+00 & T { |REQUESTER o N <_ /G
SUBJECT; E 5 CANC i)% “:.’CR v 0 |v} R APPROVAL
2V IEW ANO Crmwignernn s ARE SO Wﬁ%mu
BECOMERDEY LAY TpPRLST M
YROCE DURP T Se rime3/ . //
SPAN M
LA —
TIME  : 30
RESPONSE: CONCUR 30
TEAM LDR
TIVE
. CON SR REP
TIME
ME MGR
TIME
SPAN MGR 30
TIME
RESPONDER
FOD REP SPAN MANAGER .
30
TIME TIME

MSC Form 12144 (Jul TH(oT) .
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RELMESTRDLOT PRUCEDURE
| ERo Y

G
5-1

SPS THRUSTING .
U rogram Complete
Verify SIM PWR DOWN (Nominal)
configuration, pg. $/1
fCMC & ISS - on 4'63
Cycle CRYO FANS
ISCS - OPERATING
. TEST C/W LAMPS
¢y EMS Mu A B(D-ciose A TPerforn ENS &V TEST & NULL
BIAS CHECK, pg G/2-5
Set aVvC
EMS FUNC - aVv
SPS GAUGING - ACY
PUG MODE - RORMAL
OXID FLOW vlv - PRI
BMAG MODE (3) - RATE 2
MC MODE - FREE
UTO RCS SZLECT(16)-as req'd
OAD DAP (check roll jets)
ROT CONTR PWR NORM (2) - AC/DC

fc_b SPsS XiLoT \JL.\IS(Z)"OPEM(V
Lif>E?S G?’S(z)—cuosaw
__-—--""'—'——_"__//

Set DET
V37E .00E
Isc conT - cic/AuTo
v
-Q ] ~ {MNVR_TO PAD BURN ATT
<~ lV49E
§ 2 PERFORM BORESIGHT & SXT STAR CHECK
VAT NOTE
E3 V37E 40F
= (TF1 available via N40, N45 or N35)

4 F 50 18 ~ REQUEST MNVR TO FDAI RPY ANGLES (.01°)

(AUTO) MAG MODE (3) - RATE 2
C CONT - CMC/AUTO
PRO

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

é;hdzg‘s,

Y

R

P Ad




Dttty )

\7a

6

G
5-2

F 50 18 REQUEST TRIM MiVR TO FDAI RPY ANGLES
ALIGN §5/C ROLL (.01°)
GDC ALIGN

ITV CHECK & DPREP

SET AVC (verify)
EMS FUNC - aV (verify)
HMAN ATT (3) - RATE CMD

ATT OB - MIN

RATE - LOW

TRAHS CONT PWR - ON

3CS TVC (2} - RATE CHD
LVCG - LI/CSM or CSH

TVC GMBL DRIVE P&Y - AUTO

+54:00m ﬁ” 8US TIE (2) - ON

(-06:00) TVC SERVD PWR #1 - ACI/MHA
TVC SERVO PWR #2 - AC2/MIB
HOT CONTR PWR NORVAL (2) - AC
207 CONT FwR DIRECT (2) - OFF
3MAG MODE {3) - ATTI/RATE 2
ST CONT - SCS

RHC £#2 - ARMED

55:00m PRIMLRY TYC CHELK
(-05:00) ' ol Wi Fi-11-5TART/0N {LMP Confirm)
Verify TRIM CONTROL & SET
Verify MTVC

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

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

SEC TVC £HECK

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

Verify MTVC

THC NEUTRAL

Verify NO MTVC

TfﬁnghB CONT SY 1) - close {Pnl 8)
cb SPS (PF < close 10

3/22/71
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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/MNB
(TRIM) MAG MODE (3) - RATE 2
RO

MAG MODE (3) - ATTI/RATE 2 |
HTR

7 F 50 25 00204 {G+BL TEST OPTION
(ACCEPT) |SC CONT - cMC (verify)
PRO
‘Honitor GPI Response:
00,02,-02,00,02,-02,00, Trim

SC CONT - sCS *

ETEST FAIL: *
SCS TVC(2) - AuTO*

(REJECT) “ENTR

8 06 40 FFI, VG, avM (min-sec,.1fps)
*PROG ALARM - TIG S1ipped*
*VSNSE 01703 *

- *KEY RLSE 70 8 *
.
S JFDAI SCALE - 5/5
o
RATE - HIGH
s UPDATE DET
Eg SPS He vivs (2) - AUTO (verify)

Check N2 A and N2 B
58:00 ch 3PS ‘Px‘»%o-\‘ VY MmN B - CulsSe

Az
(-02:00) AV THRUST A{8+ - NORMAL
ITHC - ARMED
RHC (2) - ARMED
TAPE RCDR - HBR/RCD/FWD/CMD RESET

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



AN

G
5-4
59:30 (AVE G ON)
{-00:30) ) EMS MODE - NORMAL
06 40 EFI,VG,A\!H (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*
[MONITOR aVi (R3) COUNTING UP
59:55
(-00:05)

F 99 40 {ENG ON ENABLE REQUEST
{AUTO IGN) PRO AT TFI >0 Sec
{(BYPASS IGN) [ENTR to 11 TPerform switching in 10)

EXIT - V37€ OGE

9 00:00 IGN KIF SCS: THRUST PB - PUSH*
06 40 JTFC, VG, av (min-sec,.1fps,.1fps)
*F 97 40 SP5 Thrust fai]  * ~ !
*:V THR'UST 8{A)-NORMAL * ~
‘ CapsB*(RESTAET, PRO to IGN * J
Lc_%; SVS Pkt vuv mnNA- (RECYZLE) ZHTR to TIG-05sec* o
SPS THRUST Lt - O w
00:03 N> frw . =
*IF SCS: +X & THRUST PB - PUSH* O

HONITOR THRUSTING
Pc 95-105 psia
EMS COUNTING DOWN
SPS INJ VLVS (4) - OPEN
— SPS He vlvs tb-gray
: PS FUEL/OXID PRESS - 170-195 psia
UGS - BALANCED

cbico cb 3PS PiLoT NLV-MNA - OTeEN
DisConTNee PU VALYE OPERATICN
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DATE _3/24/71

10

11

12
13

14

XX: XX
F 16 40

F 16 85

NN MNB -cREN

F 37
F 16 44

F 37

G
5-5

ECO

TFC (STATIC), VG, AVM  (min-sec,.1%ps)
\aV 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 182 - OFF
MN BUS TIE (2) - OFF
(PRO

VG XYz (cM) (.1fps)
NULL RESIDUALS
RECORD aV COUNTER & RESIDUALS 2VC
EMS FUNC - OFF VGX
EMS MODE - STBY VGY
RHC & THC - LOCKED VGZ
1T DB - MAX
RANS CONT PWR - QOFF
0T CONTR PWR DIRECT [2) - OFF
MAG MODE (3) - RATE 2
b DIRECT ULLAGE (2) - open
ch SPS P1 & Y1 - open
PCMY BIT PATE - LOW
MAP CAMR ON - OFF {except lunar orb.)
PAN CAMR PUR - OQFF
SM/AC PUR - OFF {except lunar orb.)
PRO (If MINKEY, To Sequencer 3X.2)

V82t

HA,HP,TFF (.1nm,min-sec)
PRO

00t

>

-

E
t

T,

ov
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srivr | SPAN / MISSION EVALUATION ACTION REQUEST|  5irutsss
TIME REQUEST RESPONSE CONTROL
45 (T- MINUS /GET) ORGANIZATION ORGAP}I:Z(A:TIOLL NUMBER 45
5509¢ A7 EA a4 U &7
ACTION REQD BY (TIME): /o oy REQUESTER
SUBJECT: RESULTYT O)F TS APPROVAL
7ELTL on Frdci DO _MNomiR.cr] e ks
) 7'&‘6% L/ GHT I~ TRAN ORGP
L2 v vl XY TR 23 Ol TIME vt p &
= EP
i%ﬂ_ () e &
45 Tive 5~ P71 45
E M GER
A0~
Timefy, (AL
SPA GR
Lo
TIMEg‘.g&.'SZ
I[ } REsPONSE: CONCURRENCE | 45
FQp REP
A e ¥
1w 377 O/
SPAN MGR
4
. . ﬁ-&‘ , A/ TIMEL 7 /7
Llo (/¢ /’tz;’/uUeé, / TEAM LDR
- TivE
45 CON SR REP 45
TIVE
RESPOND ER
ME MANAGER SPAN MANAGER
45 45

TIME

TIME

- — MSC Form 12148 (Dec 70) (OT)
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CSM 114 TESTS ON PANEL 100 NUMERICS/INTEGRAL IPANSFORMERS WITH
PANEL 226 CB33 OFEN

¥With CB33 on Panel 226 open, a current path exists %o the primaries of the
T2 and T3 transformers through a 1/8 amp. fuse and 1,27K resistor. This
limited primary current provides sufficient secondary current to illuminate
some lights. This capability was checked on CSM 115. The following are
the results of these tests:

General Conditions: 1. Iormal cabin ambient lighting.

2. CB33 open,

Test 1l: Both integral and numerics full on.
Integral (T2) - Pnl EL's not readable.

Numerics (T3) - Pnl 306 MET readable, DSKY alarm indicator
1t (NO ATT), bright.

Test 2: Integral full dim with numerics full on.
Integrai - EL's not readable.

Numerics - Pnl 306 EL's readable, MET readable, DSKY alarm 1t
bright,

Test 3: Integral full on with numerics full dir.
Integral - Pnl EL's readable.
Numerics - Pnl 306, MET and DSKY 1t not readable.

The above tests shows that the sufficient lighting could be available if the
LEB DSKY alarm lts are desired by turning on the numerics control full on
with the integral on full dim. This assumes that & short circuit does not
exist on the primaries of either T2 or T3 or the secondary of T3; alsc, that
the 1/8 amp. fuse had not blown When CB33 opened. With CB33 open, this pro-
cedure does not pose any safety hazard since the maximum primary and secondary
current is limited by the 1/8 amp. fuse and 1.27K resistor.

As a simple check, the CSM 112 crew can be reguesied to view the Pnl 306

MET and the integral lights on panel 100. The crew should also be reguested
to repert the positions of T2 and T3.
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If time permits, go to G&N thrusting procedures;

RETRO UPDATE (HO COMM - use Block Data)
GETI

av
Ve
atb
400K

4- 14

6 .05G

GET DROGUE
ENTRY R

P

Y

if time critical, continue with SC

XX: XX

(54:00)
(-06:00)

TVC
(8)

5 e BEBYS5 S eonse

Set DET counting up to GETI
GDC ALIGHN

EMS FUNC - AV SET/VHF RNG
SET tVc fadpp="/0 O

EMS FUNC - aV

’
CHECK & P:":P °

—

cb Slnb it SYS {al1) - close
cb SP$ 7% - ck?ﬁ'NCb SRS

MAN ATT (3) - RATE CHD
LIMIT CYCLE - on (up)
ATT 03 - MIN

RATE - LOU

TRANS CONT PUR - Of
SCS TVC (2) - RATE, CHD
bV CG - €54 2A0/psm
TVC GMBL DRIVE PAY - AUTO

MN BUS TIE (2) - OM

TVC SERVO PWR #1 - ACI1/MHA
TVC SERVO PHR #2 - AC2/MNB
ROT CONTR PUR MORMAL (2) - AC
ROT CONT PUR DIRECT (2) - OFF
BMAG MODE (3) - ATTI/RATE2

SC CONT ~ SCS

RHC #2 - ARMED

L ————
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4-15
(55:00) PRIMARY TVC CHECK

(05:00) GMBL MOT P1-Y1 - START/ON (LMP Confn'm,
Verify TRIM CONTROL & SET i
Verify MTVC
SCS TVC (2) - AUTO
THC - CW
Verify NO MTVC

1
SEC TVC CHECK !
GMBL MOT P2-Y2 -~ START/ON (LMP Conf1rm
SET GPI TRIM
Verify MIVC
THC NEUTRAL . |
Verify GPI returns to trim B
Verify NO MTVC :
‘ROT CONT PMR NORM (2) - AC/DC
ROT CONT PWR DIRECT (2) - MNA/MNB
FDAI SCALE - 5/5
LIMIT CYCLE - OFF : :
R T et e N ’ i

UPDATE DET ?
SPS He vivs (2) - AUTO (verify)
(58:00) v 4
-02:00 aV THRUST ADA - NORMAL
( ) V37E 4;%\\ GET THRusS'r 2,T€ ON By FDS/{MG
THC - ARMED OAJ PF} {:!. FIRsYy, =F 7'HI$ hoes'F
(59:30) TAPE RCOR - HBR/RCD/HID/CI 75 RESET & EsT
(-00:30) EMS MODE - HORMAL é
ON MSEN Cue Cb SPS PrleT WVEL Clo SE
B840 bt THRUSTON-PE=pS \ € | SEC SURN
PG H RSPt G bEc/RED
BT O st T HRY S T Bl e N O RIS IR No IgN
Bio b At RS F~G P B P H Cb sPs PreeT VLV
(A = oPEN AFER
HONEFOR~THRUSTLNG 3 SECONbS
PG Ge by |
EHS=COONFING=DOWN 2 5

SPS INJ VLVS (4= OPEN . 1
SPS He vlvs tb-gray
SPS FUEL/OXID PRESS - 170-195 psia

RUC B A=ANGER
AFTER IGMNITION ConFrRNMED: Cb SPS PiteT VLVA(MQ
.-OPEM

NoTE : BURN ‘SHovld NoT EKCEEP
. | SEC DURAT/0n



00:XX " ECO

AV THRUST AY - 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

e el

19 F 16 83 AV XYZ (CH) (.1fps) !
! RECORD AVC |
| EMS FUNC - OFF AVX |
: EMS MODE - STBY avy ;
i - aVZ
: ATT DB - MAX
; TRANS CONT PUHR - OFF
: ' ROT CONTR PWR DIRECT (2) - OFF
BMAG MODE (3) - RATE 2
TAPE RCDR - off (ctr) !
PCM BIT RATE ~ LOW ?
PRO ;
F37 00E !
B : When CHMC Acty 1t out: i
' V66E :

'Go to ENTRY PREP & SUPERCIRC ENTRY PROCEDURE
. RFTER TEST &% /F 3ps L7 Goes | .
COUT ATTSMPT Yo GET LiTe oW =i
. By PusHing OoN PANEL, -
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30 C -20S
Z205+33 ATe))) 45 '
ACTION REQD BY (TIME): M/r7r " p )¢y |REQUESTER G
SUBJECT: TE T p/?C(’f:f)f }'?:“",S APPROVAL
F REP
ﬁ.ﬁ-h@c&»’
TIMEZOS: 33
SPA G
74
30 rime$ A/
30 | rESPONSE: CONCUR
TEAM LDR
TIME
CON SR REpP
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ME MGR
TIME
30 SPAN MGR
TIME
RESHONDER
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5-1

P40 SPS THPUSTING

b SPS PiLeT vives
cpEN (VELS
cb Eps cPs(2)-

Prethrust Program Cecmplete
Verify SIM PWR COWN

(Hominal)
configuration, pg. $/1-39-40

CHC & ISS - on
Cycle CRYD FANS

o LosE (ver SCS_- CPEPATING
_ / ,ﬂ)7 TEST C/ul LAMPS
EMD FUNC ~CFFP{YE- erform [M3 2V TEST & HULL
BIAS CHECK, pg G/2-5
b EMS M A B (2)- up,e Set e o
EMS FUNC - &V
SPS GXUGING - ACI
PUG .'.Du._ - fu l-\L
Of;ﬂ FLTW \Iv - PRI
MAG MODE ( } - RATE 2
CHMC '35 - FREE
AUTO FLS SELECT(16)-2s reg'd
LOAD T (checf r0ll jets)
\\ ROT CCHTR FuR 1KY (2) - AC/LC
\E: Set DET
N V37E 00%
j§§ SC CONT - CMC/RUTO
1 ~ MNVR _TO PAD EURN ATT
Viat
2 PERFORM BORESIGHT & SXT STAR CHICK
Vai H9I1E
Ef 3 V37E 40f
=y (TFI available via NeC, N45 or 1i35)
4 F 50 18 REQUEST IWVR TC FDAI RPY ANGLES (.01°)
" (AUTO) MAG MOGE (3) - PATE 2
SC CONT - CHC/AUTO
PRO
5 06 18 AUTO MNVR TO FDAI RPY ANGLES (.01°)

@

/\THRUSTING (P40's )j




g

THRUSTING (P40's)

6

G
5-2
F 50 18 REQUEST TRIM MIVR TO FDAI RPY ANGLES
ALIGH S/C RCLL (.01°)
GDC ALIGH
TVC CHECK & PREP )
¢t S1AE C0WT SYS (all) - close (Pnl 8
chb SPS N c]o‘seR‘o
Shf NO Gverifyg
s FULD - LY {verify)
Im! ATT \3) - RATE CMD
ATT DB - ™IH
kRATZ - LCﬁ
TRANS L30T PR - O
SCS TVC I - BATE YD
AVCS - '?“CS:-“ or (S
TVC CH3L SRIVE P&Y - AUTO
+54:00n FLBUS TIE (2) - O
(-06:00) TVC SERVO PWR 21 - AC1/MNA
TVC SERVD PWR =2 - AC2/MB
ROT CONTR FUR NORMAL (2) - AC
ROT CCNT FUR DIRECT (2) - OFF
BHAG IMODE (3) - ATT1/RATE 2
SC CONT - SCS
RHC 72 - ARMED
55:00m PRIMARY TVC THETK
(-05:00) GUBL FOT F1-Y1-START/0N (L*P Confirm)
Verify TRI! CONTROL & SET
Verify MTVC
*1F SCS SC3 TVC (2) - AUTO*
SC CONT - (SCS)
THC - CV

Verify NiC HTVC

SEC TVC CHECK
GHdL MOT P2-Y2-START/CH (LMP Confirm)
SET GPI TRIM
Verify MTVC
THC RELTRAL
Verify 110 MTVC

3/22/7]

DATE

y

|
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G
5-3

Yerify GPI returns to 0,0(CHC) or trim
(5C5)

ROT CONT PWR NORM (2) - AC/DC

ROT CCNHT PWR DIRECT (2) - MuA/MNB

(TRIM) BMAG MODE (3) ~ RATE 2
PRO
BMAG MODE (3) - ATT1/RATE 2 B
ENTR

7  F 5025 00204 G“BL TEST OPTICH
(ACCEPT) SC CONT - CHC (verify)
PRO

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

*TEST FAIL: *
*S5C CONT - SCS *
*SCS TVC(2) - AUTO*

(REJECT) ENTR

8 06 40 TFI, VG, avid (min-sec,.1fps)

*PROG ALARM - TIG Slipped*
*VENGE 01703 *

— *KEY RLSE TO 8 *

=

~ FDAI SCALE - 5/5

")

RATE - HIGH

wi UPDATE DET

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

o Check 12 A and 2 B

(-02:00) <— :

RHC (2) - ARMZID
TAPE RCDR - HBR/RCD/FWD/C!MD RESET

59:25
(-00:35) DSKY BLANKS



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

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

OHITOR 2Vt (R3Y COUNTING UP

59:55
(-00:05) HRusT ALB ()~ Neriin
F 9940 ENG Ci ENAZLE REDUEST [_A'VT ARY
(AUTO IGN)  PRO AT TFI >0
(BYPASS IGN) LhT2 to 11 Trexlorm switching in 10)
EXIT - V37E GCE
9 00:00 1GN *IF SCS: THRUST P3 - PUSH*
06 40 TFC, VG, avM (min-sec,.ifps,.1fps)
*F 97 40 SPS Thrust fail = * ",
SV RR ST D et f———2r~ ChSP S PILeT
- LV *(RESTART) PRO to 164 * L VLY MNA -
cly $Ps Pitet ViV *(RECYCLE) ENTR to TIG-05sec* ]  <LoSE
05 SPS_THRUST Lt - O "
00:0% =
[am ]

DATE

*IF SCS +X TPDLSx P8 - PUSH*
MOHMITOR THRUSTING
Pc 95-105 psia
EMS COUNTINS DOwWH
SPS INJ VLVS (4) - OPEN
SPS He vivs tb-gray
SPS FUEL/OXID PRESS - 170-195 psia
PUGS - BALANCED

ECo~iDsec b SPS PlLoT viiy MN A - o pEN



. G
5-5
XX XX ECO
10 F 16 40 TFC {STATIC), VG, avM (min-sec,.1fps)
AV THRUST AZB - OFF
VERIFY THRUST OFF
SPS INJ VLVS (4) - CLOSED
SPS He vivs tb {2) - bp
GMBL MTPRS (4) - OFF (LMP Confirm)
TVC SERVO PWR 142 - OFF
) MN BUS TIE {2) - OFF
PRO
1 F 16 85 VG XYZ (CH) (.]fpS)
NULL PESID'LL
RECORD &V CTUNTER & RESIDUALS 2VC
) EMsS F"C - COFF _VGX
' EMS VODE - STEY VGY
RHC & THC - LCCKED VGZ
b ATT DB - P'AY —
TRAKS CQLT PVR - 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 Y opER RO BIT AT - Loy
— MAP CAMR O - OFF (except lunar orb.)
< PAI CAMR PUR - OFF
~ SM/AC PWR - OFF {except lunar orb.)
o PRO (If MINKEY, Tc Sequencer 3X.2)
w .
55 12 F 37 vg2e
13 F 16 44  HA,HP,TFF {.1nm,min-sec)
PRO
14 F 37 00E

J
s

PROP CONS //\\

i

AN

¥




