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,4een BURN CONSTANTS(SRE SCP CSM-A26)

BURN N85 A-ACCEL t ETDECAY ETDECAT ETDECAY SODB CALC EFIMP16 LOADED

I-AXIS AT SHUTDOWNCALC LOADED CALC @ á THRUST THRUST @ THRUST
Ic rn c -Lee.O EFIMP16

MCC-arq -

LOI· m 40 . fo40 42 4 0 -

Doi -'r.fo a,596 fo4o soo.3 +ío9.7 garç7

CIRC ---- ---- ---- ---- - Ta 2.J'7 |2d £>35 J78. 2.0 2.5 7

y /--A776J T AWG/" '///// e///7 C-9J' /357°!'E ext;-rz-4 y-otreA

O|(,|-j- 3

1 - ETDECAYvill be updated when calculated varies from loaded by 0.05)seconds.

2 - ETIMP16 vill be updated when calculated or SODB varies from loaded by ±400 lbs-F.
3 - SODB thrust takes into account PU valve sett'iñg and single .and dual bore operation.



//E BURN CONSTANTS(SEE SCP CSM-A26)

BURN NSS A-ACCEL †~~ ETDECAY ETDECAI ETDECAY SODB CALC EFIMP16 ) LOADED
X-AXIS AT SHUTDONNOABC LOADED CALC .A I THRUSTG THRUST ' THRUST

EFIMP16

MCC-X

LOI

CIRC -- ---- ---- ---

LOPC

TEI

1 - ETDECAYwill be updated when calculated varies from loaded by 0.05 seconds.

2 - ETIMP16 will be updated when calculated or SODB varies from loaded by ±400 lbs-F.

3 - SODB thrust takes into account PU valve setting and single and dual bore operation.
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FLIGHT DIR MISSI LOG DAY REV PG

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

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

MSC FORM 1441 (APR 65)

FLIGHT DIRECTOR'S MISSION LOG



SYSTEMPM CHANGES

FROM: (Console Pos.) TO: COMPUTER TM

DATE: / " P-TUBE STA: 31

TIME: o r -' (GMT) CONMIDOP: RTCC TLM

MSK: 6 /

SCALE PARAMETERRTCC
V15: VEH (L,R) EXTERNAL l\1UMBER V17: LABEL

Y2 ( O):

X : ("T" after X if time plot)

V16: UPDATE RATE(UR): / SEC. (Iength in Min = 3 • UR)

SCALE VAIUES
EU MIN EU MAX

YR :

YL : - - / -2 ("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."

3. Decimal placement of the intermediate scale values will be determined by

the format of the upper (or rightmost) bound (e.g., a scale of O to 3.333
will result in intermediate values of X.XXX). NASA - MSC

FEC/TSG Form 438
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TM_SYSTEMPIDT CHANGES

FROM: (Console Pos.) TO: COMPUTERTM

DATE: 3 ' P-TUBE STA: 31

TIME: 2 (GMT) COMM IDOP: RTCC TLM

MSK: a

SCALE PARAMETER RTCC
V15· VEH V17- LABEL

' (L,R) EXTERNAL NUMBER •

X : C--Sin ("T" after X if time plot)

V16: UPDATE RATE(UR): SEC. (Iength in Min = 3 . UR)

SCALE VALUES
EU MIl;I EU MAX

YR : ~ h *

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."

3. Decimal placement of the intermediate scale values will be determined by

the format of the upper (or rightmost) bound (e.g., a scale of O to 3.35)
will result in intermediate values of X.XXX). NASA-MSC

FEC/TSG Form 438
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FROM: (Console Pos.) TO: COMPUTER TM

DATE: P-TUBE STA: 31

TIME: 6 (GMT) COMM IDOP: RTCC TLM

MSK:

SCALE PARAMETER RTCC
V15· VEH V17· LABEL

' (L,R) EXTERNAL NUMBER *

Y1 (x)

Y2 ( 0)

Y3 (A):

X _ : "T" after X if time plot)

V16: i UPDATE RATE(UR) SEC. (Iength in Min = 3 • UR)

SCALE VALUES

EU MIN EU MAX

YR :

YL : ("D" if single scale plot)

X : (Blank if time plot)

NOTES:

1. Underlined spaces left blank will assume the previously defined 3 3
values except as noted above.

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

3. lheiraul placement of the intermediate seale values will be determined by
the format of the upper (or righunest) bound (e.g., a scale of O to 3.333
will result in intermediate values of X.XXX).
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FROM: d' i / (Console Pos.) TO: COMPUTER TM

DATE: P-TlJBE STA: 31

TIME: -i- OG (GMT) COMMIDOP: RTCC TLM

MSK:

SCALE PARAMETERRTCC

V15: VEH (L,R) EXTERNAL NUMBER V17: LABEL

Y1 (x): Of) / 0 0 /) ) I

Y2 ( O):

Y3 (+):

X _ : I L- ¡Jr / *i ("T" after X if time plot) -

V16: UPDATE RATE(UR): I O SEC. (Iength in Min = 3 • UR)

SCALE VALUES
EU MIN EU MAX

YL : ("D" if single scale plot)

X : --- / U T a O (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."

3. Ihcimal placement of the intermediate scale values will be determined by

the format of the upper (or rightmost) bound (e.g., a scale or 0 to S.
will result in intermediate values of X.XXX). NASA - MSC

FEC/TSG Form 438
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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 0=(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 upon

completion of the EVA and after maneuvering the CSM to the required attitude.

3.12.3 PERFORMANCE AND OPERATIONAL DATA

3.12.3.1 Electrical Power

None required.

3.12-1

SNA-8-D-027(VI)



Amendment 15
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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 face of the MEED within ±5.5 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 transearth
coast.

3.12.3.3. Environment.

3.12.3.3.1 Temperature Limitations

The.microbial test systems must be kept at a temperature of 68 +9 F at
all times.

3.12.3.3.2 Temperature 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.

3.12.3.3.66 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 lift-off.

3.12-2
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Figure 3.12-1 MEED Flight Assembly

(See Paragraph 3.12.2.1)

3.12-4 SNA-8-D-027(VI)
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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.

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 ±30 seconds, with the exact time being
recorded to the nearest second.. •

' - 3.12.3.4.3 Post-Experiment Operations

The exact ekposute 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 MEED 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 operation 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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Figure 3.12-2 Flight Assembly - Deployed
(See paragraph 3.12.2.1) .
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Figure 3.12-3 MEED Unit

(See paragraph 3.12.2.1)
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E SYSTEM PM CHANGES

FROM: (Console Pos.) TO: COMPUTERTM

DATE: / P-TUBE STA: 31

TBGE: Y (GMT) COMM IDOP: RTCC TLM

MSK:

SCALE PARAMETERRTCC
V15· VEH V17· LABEL

(L,R) EXTERNAL NUMBEE '

Y1 (x): dGC /99C 930CC. Oli

Y2 ( O): A&C fif)X ,5/9TERR K i A /q S RIO([

X Å : ("T" after X if time plot)

V16: UPDATE RATE(UR): 3 O SEC. (Iength in Min = 3 • UR)

SCALE VAIUES
EU MIN EU MAX

YR· -)E.0 +5,0

YL : "Si0 ISt 0 ("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."

3. D cimal placement of the interraediate scale values will be determined by

the format of the upper (or rightcaost) bound (e.g., a scale of O to 3.3 3
will result in intermediate values of X.XXX).

NASA-MSC
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E SYSTEM PLOT CHANGES

| FROM: (Console Pos. ) TO: COMPUTER TM

DATE: P-TlJBE STA: 31

TIME: /I (GMT) COMM IDOP: RTC0 TIM

MSK: 6

SCALE PARAMETER RTCC-
V15• VEH V17· IABEL

* (L,R) EXTERNAL INUMBER

X É : ("T" after X if time plot)

V16: UPDATE RATE(UR): s. SEC. (Iength in Min = 3 • UR)

SCALE VALUES
EU MIN EU MAX

YR : '' C

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."

3. Ihcimal placement of the intermediate scale values will be determined by

the format of the upper (or rightraest) bound (e.g., a scale of O to 3.333
will result in intermediate values of X.XXX).

NASA-MSC

FEC/TSG Form 438



TM_SYSTEMPLOT CHANGES

FROM: (Console Pos. ) TO: COMPUTERTM

DATE: / / e P-TUBE STA: 31

TIME: (GMT) COMM IDOP: RTCC TLM

MSK:

SCALE PARAMETER RTCC
V15• VEH V17• LABEL

• (L,R) EXTERNAL NUMBEE •

Y1 (x): C C

Y2 ( O): C

X _ : ("T" after X if time plot)

V16: UPDATE RATE(UR): SEC. (Iength in Min = 3 • UR)

SCALE VAIUES
EU MIN EU MAX

/ J ) P
YR: ~×D '' ''O

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."

3. Iacimal placement of the intermediate scale values will be determined by
the format of the upper (or righanost) bound (e.g., a scale of 0 to 3.333
will result in intermediate values of X.XXX). NASA-MSC

FEC/TSG Form 438



E SYSTEMPIDT CHANGES

C s /
FROM: J F ' (Console Pos.) TO: COMPUTER TM

DATE: 3 P-TUBE STA: 31

TIME: / (GMT) COMMIDOP: RTCC TLM

MSK: f - o

SCALE PARAMETERRTCC
V15: VEH (L,R) EXTERNAL WMBEE V17: IABEL

Y1 (x):

Y2 ( O): O

Y4 (6):

X _ : ("T" after X if time plot)

V16: UPDATE RATE(UR): SEC. (Iength in Min = 3 • UR)

SCALE VAIUES
EU MIN EU MAX

YR . (5.
YL : ' s ( , S ("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."

3. Ibeimal placement of the intermediate scale values will be determined by
the format of the upper (or rightnost) bound (e.g., a scale of O to 3.333
will result in intermediate values of X.XXX).

NASA - MSC

FEC/TSG Form 438
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AIOLID CMC SOFTWARENOTE OF INTEREST,

New Guidelines for P20 Operation

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

y the DAP deadband at the beginning of each cycle. This deadband control
and the pecularities of P20 rate comoutations lead to several operational
constraints for maintaining tight pointing accuracies and avoiding un-

mecessary jet firings.

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

. is now. During the wait, the vehicle CDU'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 à seconds).

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

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

The results of delaying P20 assuming 1 second'per minute integration
time, and a 4-second cycle and a 60 n.m.orbit are:

a. Single vector over áT minutes: 4 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.



_) 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 (áT/20)2 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 .9 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 g operation:

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

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

c. During camera operation (tight control required):

( - (1) Set SURFFIAG (V44E) to prevent two vector integration 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 alignments (not related, requires going
to FREE mode and the subsequent return to AUTO causes a mild transient).

Note that these constraints can be broken under given circumstances
and hence should be used as guidelines for normal activity where further
analysis is not done or technical advice is not available.

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

a. PRO on NN6 in RO3 (V48) causes N46 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. V46 (to RCS DA.Pload) causes the same as above plus zero com-
manded rate and attitude error - corrected at the next P20 cycle but may

have caused unnecessary firings.



3

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

P20 to initiate the 2072 in li. seconds type correction.

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

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

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

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

4

d. An attempt is being made to add performance of a P52 simul-

taneously with stellar camera observation for post-flight calibration.

e. REPSMMAT is not on the P20 downlist. The agreed upon procedure

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

f. If gravity gradients are as expected, then a 3 deadband may
actually use less fuel than 5 during P20. Following rendezvous this
theory may be investigated during what would be 5 operation.

John R.·Garman •

, Jr. JCS, Jr.
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3 i
CMEVA

a
1 CMEVAPREP

CABIN PREPF R EVA / we OStow Optics - '65
Temp stow A9 rock bag
Stow A-9 between Z-Z couch struts, cure with 2

short bungees, snap to side of A9
Install EVA stabilizer strut
Unstow CMEVA'cue card (R-2) attach to MDC

Stow MDCingress bar / ' ' ,, I J
Verify ORDEALstowed ja _ y-
Stow COAS 'Á 6/ / CAG $
Stow LEVAbags (2) in tunnel using short bungees

Unstow EVA umbilical bag from side of A-7, attach 4 ...---'
snaps to top of A4, A5 & A6 ¡' C .

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

Discon inboard hooks on A7 Decon bag, attach to ''AR9 handle

Retrieve garbage bag, secure draw string
Position garbage bag for jettison between LMPhoses

D
Unstow from A-8

Tool kit with jack screws fully opened inside, e
snap 2 snaps to LH girth ring

DAC Mags F & G, stow in CDRTSB, top pkt
1-interconnect - stow in CDRTSB (Top Pkt)
EMUmaint kit, stow in CDRTSB (Top Pkt)
CWG's(3), stow in LMPTSB
Biomed harness (3), verify unstowed and/or '

donned, stow in LMPTSB
Comncarriers (3), stow in LMPTSB
Close A8

Unstow MDCguards (3) and TV pole from side of A-8

Stow TV pole on RH LEB with bungees
Install MDCguards
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3-6

¶GA DONNING

Remove PGA's from bag
Partially unzip Fecal Containment Bag (PGA Bag)
Disconnect bag and stow bag under RH couch using a

long hook bungee

MP PGA donning:
FCS - LMPTSB
CWG- LMPTSB
Biomed harness - on crewman/LMP TSB
UCTA - inside PGA
Commcarrier - LMPTSB (don later)
Conn 02 hoses to LH side R/R, B/B -

PGA Diverter vivs - Horizontal
Suit Flow - full flow -

Move scissors to PGAEVA pocket

LMP PGAdonning:
Remove IV gloves stow in LEB TSB
FCS - inside PGA
CWG- LMPTSB
Biomed harness - on crewman/LMP TSB
UCTA- inside PGA

LCGplug - installed (spare in EVA bag)
g Gas connector plugs installed

Com carrier - LMPTSB (don later)

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

Conn 02 hoses to RH PGAconnectors (R/R-8/B)
Conn comm

Suit Flow - full flow a O
Conn IV tether to RH side/Lock, install pin
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i CHECK

Pnl 9 - POWER- AUDIO/TD
SUIT POWER- on (up)

10 - POWER- AUDIO
SUIT POWER- on (up)
MODE- VOX
VOXSENSTW (as reqd, %7)
PAD COMM- OFF
S-BD - T/R
AUDIO CONT - NORM
INTERCOM- T/R
VHF AM - OFF

Pnl 3 - S-BD AUXTAPE - off (ctr) (verify)
Pnl 3 - S-BD AUXTV - TV
TV MONITORPWR- ON

Perform com check wi th crew & . Hou
Pnl 604 - Suit Press Alarm SW- on/off, verify-tone

3 - S-BD AUXTV - off (ctr)

TEMS PREPFORDEPRESS

Pnl 325 - CABIN PRESSRELIEF viv (2) - NORMAL
Pnl 2 - CABIN FANS- OFF
Pnl 602 - Verify REPRESS02 PRESS- 865-935 psi
Pnl 326 - REPRESSPKGviv - ON
Pnl 326 - verify SURGETK viv - ON

] Pnl 351 - CABIN REPRESSviv - OFF (verify)
Pnl 600 - EfeR 02 viv - CLOSED
Pnl 601 - verify REPRESS02 viv - CLOSED

i Pnl 2 - 02 PRESS1/SRG - 865-935 psi



S

e a i 3
Lock pin release knob - unlock ?-
Lock pin indicator released
Gear box sel - Unlatch

tr handle sel-U
stow ACTR handle
lock Hatch

ACTR handle SEL-L
Stow actr handle
Gear box SEL - latch

]| 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 , yDAC - on

ansfer to sim bay and%nter foot --
restraints ' apect 'b\n\ N1.

P tend unb (stop at mark)
CMPverify cuff gage 3.7-4.0 psig
Retrieve Pan Camera Cassette

Removehard 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
CMPverify cuff gage 3.7-4.0 psig
Rest - inspect SIM BAY-

rhnE 79
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3-17 a
POSTEVA PROCEDURES
Pnl 351 - EMERCABPRESSsel-BOTH
CMPpurge viv - HI, pull pin, activate purge viv

(Place in CDRTSB, top pkt)
Pnl603-EVASta02-OFF
Pnl 604 - SUIT PRESSALARM-· OFF

When PGApress zero (psid) CMPpop glove, do
not remove gloves

Pnl 603 EVA sta 02 - ON
Doff helmet with LEVA
Pnl 603 EVA sta 02 - OFF

CDR/LMPdoff gloves, then helmets
Pnl 380 - SUIT CKT RTNviv - open (pull)
Verify surge tank press > 400 psia
Pnl 326 - REPRESSPKGvlv - FILL

CLEANUPPROCEDURES

Unstow 3 towels and accessory bag from CORTSB,top pkt

CMPplace both gloves in accessory bag
Removegloves handling wrist rings onlyRemoveOPS

Wet I towel with water gun
Wipe cassette handles with wet towel
Wipe other contaminated areas as required,

stow towel in accessory bag

Tape (EVA Bag) film openings on cassettes, do
not cover breather hole, mapping camera onlyStow Tape (R-6)

Stow Mapping camera cassette (Handle Up) in 81
3091- ap curtain, lock Bl

Stow comfort gloves in accessory bag
Wipe hands with second wet towel, then dry,

stow in accessory bag



1. RECOMMENDEDCSM EVA PROCEDURE CHANGES:

After: Cabin Prep for EVA -x4 6 22SYŸŸ

A : Prim Accum Fill Vlv: On Until 50 to 55"|0,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 AOH for EVA but is not included in the crew procedures.

2. 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 Sl-12, paragraph C. If this check

fails, DISCONNECT, INSPECT, AND RECOlWECT ALL 02 CONNECTIONS
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 LiOH cannister

door seals and cycle the suit circuit return valves.

If the CMP suit integrity check EXCEEDS the specification, all 02

CONNECTIONS of his suit should be disconnected, inspected, reconnected,

and the suit integrity check reperformed.
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' ' M'AN/MISSIONEVALUATIONACTIONREQUEST
(CONTINUATIONSHEET)

(PLEASE USE BLACK BALLPOINT PEN)

-ME REQUEST RESPONSE CONTROL

-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

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

çonstant rate. The roll axis is 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 yaw coupled jet firings are acceptable, but cannot exist when A,
and B, jets are disabled or SIM bay (extended boom) operation. Recommead

the same 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-'(lM-146)

PTC establishment procedures violate the above boom capability in the event

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

configuration established. Booms can be extended any time after establishment.
of PIC. Termination of PTC must be with single jet control if booms remain
out.

sse Form 52:4c tsar 69) (07) ENCIDSURE 2C
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APOLLO 15 STATUS REPORT

August 7, 1971

GET: 286:13

THEPNAL

All temperatures are within acceptable limits.

DISPIAYS AND CONTROLS

Performance is comical.

UISTRIMENTATION

Performance is nominal.

POWER DISTRIEUTICN AND SECDENCING

Performance is cor.inal.

CC:.3DNICATIONS

System performance has caen normal.

CPEN SYSTENS

No change in status.

GUIDANCE AND COETECL

The primar guidacce navigation and control e ste::. lo continuing its saper:

flawlese percor:Lance. The gyro drift rates and 32celerometer biases are as
ellows: IRIG's PIPA's

S 3: All para eters are nominal.

CSE ECS: All parameters are cominal.

sel Cells and Creagenics: Feel cell s stem Ecrinel in al respects.
Cre o quantities: Ox gen Hydrogen

130.7 7.59
6.2 6.93

21.2 8.37
00.1 lbs 22.69 lbs

##J'y IT F4rr ÝRE

A*A /J ,0/f-5Tcc
TR/J /J Lola µG ,
P/P/?h /ME oR•



2

Batteries: CM Batteries - Batt A: AH 0 so a . .
Batt R• AH o. i y AH -emaining 39.206
Batt C• AHe 1--.11 AH Remaining 37.890o C·ll AH Remaining 37.890

Total AH Eemaining lla.96o

M EAY EXPERIMENTS

o change in status.



USE BLACK USE BLACK

•"L'°r-r SPAN/ MISSIONEVAUJATIONACTIONREQUEST -ror-r
PEN PEN

TIME REQUEST RESPONSE CONTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER30

ACTION REQD BY (TIME) ( / C REQUESTER

$UBJECT J APPROVAL

F EP

30 RESPONSE: CONCUR 30
TEAM LDR

TIME :

CON SR REP

TIME i

ME MGR

TIME I

30 SPAN MGR

TIME :

6

REévoNoE R

FOD REP SPAN MANAGER

TIME : TIME

MSC Fcts 1214A (Dec 70) (OT) NASA-MSr
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MANEUVER PAD

N G C. - 7 PURPOSE COMMENTS:

a e S & 4 d PROP/GUID

+ 2 & 3 6 3 WT N47 GDCALIGN SET STARS

0 0 N . . PTRIM N48
Y PsAL1GN

O O / TRIM

+ 0 0 2 9 / HRS GETI P ALIGN

+ 0 0 0 g (, MIN N33

+ 0 4 7 9 6 Y ALIGN

- O O O 5 . g AV N81 .

- 0 0 00 O AV

+ o o o O 2 AVZ ULLAGE 4 X
X X X / a o R

X X X 3 i i P

X X X ò e e Y

+ 4 HA N44 HORIZON/WINDOW

4 00 2 7- 3 Hp

+0005 (, AVT

X X X 02 4 BT

X'Oo 65 C AVC

X X X X 3 i SXTS

+ 3 4 7 9 0 SFT OTHER
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O LAT N61
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RTG0 EMS
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TELEMETRY DESCRIPTION SHEET FOR PLOTS (TDSP) .
For The Telemetry History Report in Formatted Tabulations (THRIFT)

1|2|3|4| |6|7|8|9 0|112|3|4 5|6|7 8|9 0 1 2 3 4 5|6I7|8I9 0|1|2|3|4 5I6|7 8|9 0|1|2|3|4 5|6 7]8|9 0 1|2 3 4 5|6|7|8 5

PLOT VEH UR FROM C TO 3 01

LFORMAT PCL SEC HiM/S H/M/S
ONLY FOR TREND PLOTS _ U_PDATE RATE

PLOT TITLE: ONLY FOR SNAPSHOT PLOTS

ITITLE 71 0 Efy 02

PARAMET R TITH RTCC EXfERNAL NUMBER TITLE RTCC EXTERNAL flUMBER

L'GRID INDICATOR ll er R-T IF A TIME PLOT

SCALES: LOWER UPPER LOWER PPER LEFT RIGHT

MalUllll4ll IIllMII'llllifHilldillWdll×l llTTlllillT ll llolel
ONLY IF TWO SCALES ONLYFORA NON-TIME PLOT PLOTFORMAT

NUMBER

NOTESI

1. TREND TIME PLOTS riti Outpu' 5 MOuRS ON ONE PAGE.

2. FREND NON-TIME PLO'S ritt OUTPUT ON ONE PAGE.

3. SNAPSHOT fiME PLOT x-AxlS LENGTH IN MINUTES IS TMICE THE UPDATE RATE (UR). -PER PAGE.

4. SNAPSHOT NON-TIME PLOTS ritL OUTPUT ON ONE PAGE.

ALLOMASLE SYMBOE5 e . $ + - a • ( ) t LETTER (OH) MUST HAVE A SLASH (O).



TELEMETRY OESCRIPTION BHEET FOR PLOTS (TOBP) •

For The Telemetry History Report in Formatted Tabulations (THRIFT)

O 1 2 . 3 4 Ei B 7
1|2{3|4|5|6|7|8|9 011|2|3|4|5|6|7|8¡9 0|1]213I4|5|6|7|8I9 0|1|213|4|5|6 7|8 9 011|2|3|4|5|6|7 8 9 0|1 2 3|4|5|6|7|8 9 0 5 6 7 8 9 0

PLOT VEH UR FROM flo:¶3 C TO 5 01

LFORMAT PCL ) , SEC H/M/S H/M/S

PLOT TITLE ONlY FDA TREND PLOTS . -__ i PDATE RATE N FÓÏ NÄPÏHÕ 0 5

ITITLE ff / .5 02

PAR MET Rt TII([ RTCC EXTERNAL NUMBER TITLE RTCC EXTERNAL NUMBER

I '-GRIO INDICATOR (L er Al
l---T IF A TIME PLOT

SCALES: LOWER UPPER LOWER UPPER LEFT RIGHT

Mallillll41fillllèls L XS 06

ONLY IF TWO SCALES ONLYFOR A NON-TIME PLOT PLOT
FORMAT
NUMBER

NOTES;

1. TREND flME PLOTS nl i Outou' 5 HOURS ON ONE PAGE.

2. TREND NON-flME PLO'S WitL OUTPUT ON ONE PAGE.

3. SNAPSHOT flME PLOT x-AxlS LENGTH IN MINUTES IS TriCE THE UPDATE RATE (UR), PER PAGE.

al. SNAPSHOT NON-TIME PLOTS rakk OLLTPuT ON ONE PAGE.

ALLOMABLE SYMBOES e . $ + - a * ( ) i LETTER (OH) MUST HAVE A SLASH (0).



TELEMETRY DESCRIPTION SHEET FOR PLOTS (TOBS)
For The Telemetry History Report in Formatted Tabulations (THRIFT)

1 E 3 d3 e5 E 7
1|2|3|4|5 6(718|9 Oil 2|3|4|5|6|7|8|9 0|1|2|3 4|5|6|7|8|9 0|1|2|3|4|5|6 7 8 9 Oli 2|3|4|5 6|7|8|9 0|1|2|3|4|5|6|7{8|9 0 5 6 7 8 9 0

IPLOT VEH UR ) FROM : : ) TO 3 01

j FORMAT PCL i SEC H/M/S H/M/S
ONLY FOR THEND PLOTS UPDATE RATE

PLOT TITLE: . DNLY FOR SNAPSHOT PLOTS

T-ITLE 2 2 \ ' 7"))i ) \)3, f) 02

PARAT.TER : TITLE ATCC EXTERNAL NUMBER TITLE RTCC EXTERNAL NUMBER

Y1 Y2, (RJR( 03

Y3 Y4 04

X GR D INDICATOR ( Lor R) 0 5
GRID INDICATOR li or RI
T IF A TIME PLOT

l''IR Y L LOWER UPPE - X S LEFT RIGHT O 6

ONLY IF TWO SCALES ONLY FOR A NON-TIME PLOT PLOT
FORMAT
NUMBER

NOTES:

1. TREND TlME PLOTS WILL OUTPUT 5 HOURS ON ONE PAGE.

2. TREND NON-TIME PLOTS WILL OUTPUT ON ONE PAGE.

3. SNAPSHOT TIME PLOT X-AxlS LENGTH IN MINUTES IS TWICE THE UPDATE RATE (UR). PER PAGE.

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

ALLOWABLE SYMBOLS * . $ + - = ' ( ) : LETTER (OHl MUST HAVE A SLASH (Ø).

MSC FORM 1310 JAN.71 OT
NASA-MSC



TELEMETRY OESCRIPTION SHEET POR PLOTS (TOSB)
For The Telemetry History Report in Formatted Tabulations (THRIFT)

1 . 2 3 . 4 8 7
1|21314 5 617|8|9 0|1|2|3 4|5[617|8|9 0|1|2|3|4|5|6|7|8|9 0|1 2|3|4|5|6 7|8|9 0|1 2|314|516|7|8|9 0|1 2 3 4|5|6 7|8|9 0 5 6 7 8 9 0

IPLOT VEH C UR /C FROM :CC TO | :S : C 01

FORMAT PCL SEC H/M/S H/M/S
ONLY FOR TREND PLOTS UPDATE RATE

PLOT TITLE ONLY FOR SNAPSHOT PLOTS

ITITLE / U ll*Þllllllll lillL.llllllllllllllllll ITTl Il llol2

PAR y T ER : TITLE RTCC EXTERNAL NUMBER TITLE RTCC EXTERNAL NUMBER

Y1 AU, Y2 3 Uy 03

Y3 30 Y4 04

X i GRID INDICATOR ( Lor R) 0 5

-GRID INDICATOR IL orR)
T IF A TIME PLOT

SCARLES: LOW R UPP R Y L LOWE UPPE X S LEFT RIGHT 0 6

DNLY IF TWO SCALES ONLY FOR A NON-TIME PLOT PLOT
FORMAT
NUMBER

NOTES:

1. TREND TIME PLOTS WILL OUTPUT 5 HOURS ON ONE PAGE.

2. TREND NON-TlME PLOTS WlLL OUTPUT ON ONE PAGE.

3. SNAPSHOT TIME PLOT X-AxlS LENGTH IN MlNUTES IS TWICE THE UPDATE RATE (UR). PER PAGE.

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

ALLOWABLE SYMBOLS -M . $ + - = ' ( ) : LETTER [OHl MUST HAVE A SLASH (Øj.

MSC FORM 1310 JAN.71 OT
NASA-MSC
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I. Procedure to determine location of short upstream or downst -eam of
solenoid:

1. Open CB pilot valve A.

2. Close ¿V thrust A.

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

4. Close CB pilot valve A.

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

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

light still on.

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

II. Procedure to show if short burned clear:

1. If light goes ou then try to get light to come on by tapping o
cycling åV thrust switch. If light can't be made to -eturn the
short was burned clear.
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I. Procedure to determine location of short upstream or downst eam of
solenoid:

1. Open CB pilot valve A.

2. Close 6V thrust A.

G 3. Get light to come on by rapping or cycling A7 th,ast A switch (but
end up in AV thrust "on").

4. Close CB pilot valve A.

5. Imme'diately pull out CB pilot valve A when er.gine starts.

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

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

II. P ocedure to show if short burned clear:

O 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.



G 7/27/71, 0500 CDTSPS IGNITION CIRCUIT ANOMALY

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

Oments CH3604I and CH3605X confirms a short-tò-ground in either SPSsolenoid driver #1 or #2 circuitry. Telemetry records show that the

L2 ef CNrcyter ferJ 41/ TEJr (Eft FU&ÑT Í¿N II
short occurred at GET(01†4 for 9 seconds. Problem is either in SPS flereptE

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

SPS ignition.
F..Þ

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

did o and system was safed, / 5 @ c C C(VVE-o Ce / 3 Y 3 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.

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

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

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

high resistance short.

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

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

location of the short circuit. , or,

5. GET 9 +35. 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 dV THRUST B switch - No change in light or TM.Switch

placed back to off.
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c. Crew tapped panel in area of AV THRUST switches; light and TM
came back on.

O d. Operated AV THRUST B switch - no change in light or TM.
e. Operated AV THRUST A switch - held in center (between NORMALand

0FF). Light out, TM D1 - ON,TM D2 - OUT.

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

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

CONOLUSION:

(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 testsy including vibration (see attachment 3). The

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

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

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

. CONCLUSIONS:

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

anomaly is the result of a short in the nV THRDST A switch. This short

Ry be on either side of the bank A pilot valve solenoids. Only an SPS
burn test can determine which side.



8, 1HPACT:

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

Bank A will not operate.

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

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

the NORMALposition.

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

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

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

popping circuit breakers and result in clearing the short.

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

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

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

pilot valve solenoids, subsequent dual bank burns should be performed

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

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

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

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

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

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

bank.

3. 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. 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. ffc>Ÿ So /CMof S¿eMMf 4L
Sco í o

Prepared by: •

J. DeAtkine

L. Canin|GNC
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Attachment 2

MCC-2 BURN PROCEDURE

1. Set up for SCS burn.

2. SPS PILOT VLYS A - MNA ch - OPEN.

3. SPS PILOT VLYS B - MNB cb - OPEN.

li. AV THRUST A - NORMAL.

5. Get THRUST light on by rapping panel or cycling AV TERUST A switch.

If light does not come on, terminate test. Place AV THRUST switch

to OFF. Consider doing a bank A G & N burn.

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

7. After ignition, open SPS PILOT VLVS A - MNA cb.

NOTE: Burn should not exceed 1 second duration.

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

VLVS A - MNA cb. The short is upstream of the SPS pilot solenoid valves.

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



7/27/71, 0500 CDT

SPS IGNITION CIRCUIT ANOMALY

Jr
1. GET 3 + -29. Crew reports SPS THRUST light is ON. Telemetry measure-

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

solenoid driver #1 or #2 c cuitry aTelemetry e r s show that athe
short occurred at GET.Ql±48+414or 9 seconds.

,bam -Arming-either-bank-wi4h-dV-'nutUST switches may reääTt in

SPS-i

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

did so and system was safed, f.s O ccc; pp.e / cf 7 S 'fd

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

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

switch configuration was not cause of problem.

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

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

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

high resistance short,

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

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

location of the short circuit.

5. GET 9 y35. 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 dV THHUST B switch - fio change in light or TM. Switch

placed back to off.
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c. Crew tapped panel in area of AV THRUST switches; light and TM

came back on.

d. Operated AV THRUST B switch - no change in light or TM.
e. Operated AV THRUST A switch - held in center (between NORMALand

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

Placed to NORMAL.Lt;th ON,TM D1 - ON, TM D2 - ON.

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

CONCLUSION:

(1) No problem in the bank B circuits.

(2) Short is intermittent and mechanical shock can probably

induce or remove the problem.

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

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

propellant control pilot valve solenoids.

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

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

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

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

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

7. CONCLUSIONS:

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

anomaly is the result of a short in the 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 solenoids -

Bank A will not operate,

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

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

the NORMALposition.

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

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

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

popping circuit breakers and result in clearing the short.

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

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

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

pilot valve solenoids, subsequent dual bank burns should be performed

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

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

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

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

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

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

bank.

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

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



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. DeAtkine

L. Canin/GNC
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Attachment 2

MCC-2 BURN PROCEDURE

1. Se 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 light does not come on, terminate test. Place AV THRUST switch

to OFF. Consider doing a bank A G & N burn.

(f. SPS PILOT VLYS A - MNA cb - CLOSE.

. After ignition, open SPS PILOT VLYS A - MNA ob.

NOTE: Burn should not exceed 1 second duration.

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

VLYS A - MNA cb. The short is upstream of the SPS pilot solenoid valves.

9. If engine starts, short is downstream of the SPS pilot solenoids.
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, SPS THRUST LIGHT ANOMALY

COttiTION CONCLUSION

CYCLING S26 SYS A SW CAUSES LIGHT PROBLEM IN SYS A COULD BE HIGH OR LOWSIDE
TO CHANGE STATE, CYCLING SSS SYS B SHORT.
SW CAUSES NO CHANGETO i,IGHT STATE

LIGHT FLICKERS AS 526 CROSSES THROUGH MOST PROBABLE LOCATION OF SHORT IS CENTER
CENTER POLE .( TERM.2 OR 5) TO GROUND

X-RAY - NO PARTICULATE COULD BE OBSERVED, MDST LIKELY CONDITION WOULD BE WIRE FROM
PARTICLE SIZE TO: SHORT. CENTER POST TO CENTER POST TO CASE AT GUTER TERMINAL SHELL
CASE WOULD HAVE TO BE LARGE ENOUGHTO 6E
OBVIOUS IN X-RAY

BASED UPON ABOVE AND POTENTIAL INPACT 01 MISSloN, ISOLATION OF THE SHORT ON THE HIGH OR L(M
SIDE OF THE BANK'A"PILOT VALVE SHOULD BE ACC00tPLISHED. IF SHORT IS ON THE LOW SIDE, BANK'A'
CAN BE OPERATEDMANUALLY.IF SHORT IS ON IHE HIGH SIDE, TEST OFFERS POSSIBILITY OF FUSING
SHORT OPEN.



PROCEÑEFOR.LOCEN OFSHORT •

CB 680PEN , -

A V THURSTA - NORMAL
TAPPANELTORECREATELAMPON
CLOSECB68 - 1. IFENGINEIGNITESOPENCB68 IMMEDIATELY

2. IFNOIGNITION - OPENCB68 in 3 SECONDS

INDICATIONS -

LIGHTRESPONSE CURRENT
CASí IGNITION CB68 CLOSED CB 680PENED RESPONSE COMMEN(

l YES ON ON A 2 AMPS Lowsidehardshort - have
manualback-up

fl YES ON OFForDIM th2AMPS -

butdecreases SameasCasel, failure
magnitudereduced

lil NO ON ON . . HighCurrent Hardhighsideshort- loss
ofBankA

IV NO OFF OFF Littleor No Highor lowsidesoftshort -
transient couldhaveburnedaway.Try

to recreatefailure ,

V NO OFF OFF Transient Momentaryhigh sidesoft
shortcouldhaveburnedaway.
Tryto recreatefailure



PA . - INDIC ONS
O

LIGilTRESPONSE CURRENT
CASE . IGNITION _CB68CLOSED C6980PENE0 RESPONSE COMMENT .

VI - NO OFF ON Continuous Continuou%highsidesoft
Current short. CoulduseBank if

assumenodegredationof
failure.

ONOTE: OBSERVECURRENTCHANGESON
SC2113C
SC2114C

THISWILLPROBABLYHAVETOBEDONE
AT MSFNSTATIONATFULLSAMPLERATE
WITH"O"APERTUREREADOUT.

e
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USE BLACK USE BLAŒ

atteorm SPANIMISSIONEVALUATIONACTIONREQUEST murorm
PEN PEN

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

45 45

ACTION REQD BY (TIME): REQUESTER

SUBJECT: APPROVAL

TEAM LDR i

CON(E>R REP

45 1,ME zam 45
ME MANAGER

T

S

TIME

45 RESPONSE: CONCURRENCE 45
FOD REP

TIME :

GPAN MGR

TIME :

TEAM LDR

TIME :

CONSRREP

TIME :

RESPONDER

ME NIANAGER SPAN MANAGER

45
TIME • TIME :

MSC For, 12148 (Dec 73) (CT) NASA-MSL
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FLIGHT DIR MISSION LOG DAY REV PG

( S|TE/AC0/Los FLIGHT EVENTS/HlSTDRY/SR\EFING
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4 . 20/ T/+E o&T /t '- 0 F .C
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4-14

RETROUPDATE(NO COMM- use Block Data) --

GETI e .05G

AV GET DROGUE
VC ENTRYR

stb P
GET 400K Y

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

4 EPs GRovP 5 (23 - G.asE
XX:XX Set DET counting up to GETI

GDCALIGN
EMS FUNC- CV SET/VHF RNG
SET CVc ANJRT**/00
EMS FUNC- CV

10
TVC CHECK & PPEP

R Ì8) cb STAB C ,i SYS fall) - close
cb SPS (-V-).- clÉs'eNC6 5'95 Pil.o7 5 2 OPEN
MANATT (3) - RATE CMD 6/eg

' , LIMIT CYCLE - on (up)
ATT DB - MIN
RATE - LOW .
TRANSCO"T PWR- ON
SCS TVC (2) - RAT CMD
AV CG - -090- f. SM
TVC GMBLDRIVE P&Y - AUTO

C\l

(54:00) MNBUS TIE (2) - ON
(-06:00) TVC SERVOPWR#1 - AC1/MNA

TVC SERVOPWR#2 - AC2/MNB
ROTCO"TR PUR NORMAL(2) - AC
ROT CONTPWRDIRECT (2) - OFF
BMAGMODE(3) - ATT1/RATE2
SCCONT-sCs
RHC#2 - ARMED



L
4-15

(55:00) PRIMARY TVC CHECK

(05:00) GMBL MOTPl-Yl - START/0N (LMP Confirm.
Verify TRIM CONTROL& SET -

Verify MTVC
' SCSTVC (2) - AUTO

THC - CW
Verify NOIHVC

SEC TVC CHECK

GMBL MOTP2-Y2 - START/0N (LijP ConfirmSET GPI TRIM
Verify IRVC
THC NEUTRAL
Verify GPI returns to trim
Verify NOMTVC

ROT CO"T~PWRNOAM(2) - AC/DC 4.
ROT CONTPWRDIRECT (2) - MNA/MNB
FDAI SCALE - 5/5
LIMIT CYCLE- OFF
RATE-e-i+FeM

• • UPDATEDET

SPS He vivs (2) - AUTO (verify)(58:00)
(-02:00) AV THR A - NORIML

V37E 4 c. GET TURMY Elys og ey Pbs/frag
THC - ARMED ou PANEL F/257,*F'7H/5 Destif'?
RHC(2) - ARMED y y'. ' OR Cyd./A/C

(59:30) TAPE RCDR- HBR/RCD/FWD/CÓRESET ä¿E7E TasT
(-00:30) EMSMODE- NORIRL

DN A15FN Cos. CL CFs PJLšT lit.ti C¿e5E
49-:M-------Ub6Añë--&-THMS+-eN-Pe-a-PUSÌ l S E C ÛNAN

€@S-THWS9-t-t--GN. OGC / N.G D
• ee-ea------.--ev...Tass;-aw--..-«esse t n no Is #

Ui-t-A69-.&--+MUST---eN--PB------PBGMCio SP5 F/l-oT

(.Þò- OPEAIM
mitFFeR-T+EST4GG 3 SECONb5

€MS-6etNFtN6-99W4 2
SPS INJ VLVS ( OPEN · .'
SPS He vlvs tb-gray

SPS FUEL/OXID PRESS- 170-195 psia.RUGS---9AL-ANGEB

AFTe.R.-EGtJtY/CA/ Co*JF/RMEb: ab s'Ps Pfl.or VIN A&it
-oPRM'

NoYE.: Bl)AN SNOUtb fioT ERC66Þ
- | S 60. .bURAT/o/V

. e



4-16

00:XX ECO

V THRUSTAM - OFF
VERIFY THRUSTOFF

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

GMBLMTRS (4) - OFF (LMP Confirm)
TVC SERVOPWR1&2 - OFF

MNBUS TIE (2) - OFF {

19 F 16 83 av XYZ (CM) (.1fps)
RECORD AVC
EMSFUNC- OFF AVX
EMSMODE - STBY AVY

AVZ
ATTDB-MAX

TRANSCONTPWR - OFF 7

ROTCONTRPWRDIRECT (2) - OFF
BPAGMODE(3) - RATE2

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

PRO
F37 00E

8 When CMCActy it out:
V66E

Go to ENTRYPREP& SUPERCIRCENTRYPROCEDURE
pg E/l-1

FTE R. TEST CF /F 5Ps L/72 Goß
ouT ATTEM PT Yo GET L/TE Al

Ö Pusk/AfG ON PM386,



USE BLACE USS BLACK

mom SPAN/MISSIONEVAuJATIONACTIONREQUEST---
PEN PEN

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

ACTION REQD BY (TIME) REQUESTER S y{fC

SUBJECT· NU APPROVAL

30 RESPONSE : CONCUR 30
TEAM LDR

COMN SR EP

TIME :

/ G

TIM

30 " 30
TIM

RE6PONOER

FOD REP SPA MANA -R
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USS BLACE USE BLACK

mat-r SPAN/ Ml SSIONEVALUATIONACTION REQUEST »att-r
PEN PEN

TIME REQUEST RESPONSE CONTROL

30 (T- MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

do 77 5/AW 45' (£7s] E- S E
ACTION REQD BY (TIME): a gf REQUEST ER ??¿y.pf e.a .e

SUB3ECT pgegy- -, 7 APPROVAL

//be//JE ffs' 77//A/97 77eynes/c7r/7 h/fra 72 SeVVey;

TIME

30 RESPONSE : CONCUR 30
TEAM LDR

TIME :

CONSR REP

TIME :
ME MGR

TIME i

SPAN MGR

TIME :

RESPONDER

FOD REP SPAN MANAGER

30 30
TIME """
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7 27 97: so. o c

SITE ACQ'LOS FLIGHT EVENTS HISTORY BRIEFING

(K ./ 4

e . -

"iNY-^-- o O
b

( Y 44 -

2 y

A 'la á

22 3 a c -a &

C
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/7 ..sQ, e /Ja./

MSC FORM 1441 (APR 6 )

NAE A - MSC

FLIGHT DIRECTOR'S MISSION LOG
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Apollo 15|GET 57:00

A/GCJRGarman
. More on the Optics

Based on the large optics calibration shift observed on Monday, and on
our suspicion that performing "optics zero" from a high (greater than
10 degrees) trunnion angle may be the cause, the crew was advised this
morning to always drive the optics to less than 10 degrees before
performing optics zero during P23 activities. The whole subject of
optics and the way the crew is using them still has me a little concerned
and It d like to explain why.

First, some background and facts from conversations Irve 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 we've seen on 15 took place, but the evidence then was inconclusive
because the mark data was not nearly as good as its a 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 subsequently.
At any rate, if the above theory is correct, then one could be haunted
(like me) by a vision of continued zeroings causing continuing shifts
(which could well be cumulative) leading to a calibration angle of
sufficient magnitude to affect such things as P24 tracking. This would
be no problem to the most important program, P23, since it would know
about the angle by dint of calibrations that always precede marking
(and the crew has been told to be careful during P23). Other programs,
however, assume the calibration angle to be zerot Charles Manry (G&CD x3566)
performed some tests on a real (but well used) set of optics today.
These tests conclusively showed that zeroing the optics from a high
trunnion angle will cause the trunnion to overshoot at least into the
spring. By doing this a number of times followed by an optics calibration
each time, they were able to positively show an optics calibration angle
shift. In addition, the shifts seemed to .be in the same direction.
However, because of 1 g environment, etc., shift magnitude data from
these tests is very inconclusive.

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

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

(over...)
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quite surprised that werd specified only P23, and we're quite sure that
the crew took the comment literally since werve seen the optics zeroing
from at high trunnion angle during non-P23 activity since the comment
was read up to them. Once again, theos is no problem for P23 since it
will know the angle; and I doubt that werd ever be worried about P52's.
But, no one has yet been able to tell me for sure that we wouldnt t
have problems in other programs (P24, P20) if enough little shifts
added up to a big enough offset. Anyway, it's such an easy thing to
ask the crew to do, and it just doesn't seem right to be knocking
any piece of precision gear around when we don't have tol (and we Md
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 her 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 wouldnt t specifically be trying to
prove any theories, werd 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 werd be looking for is a calibration angle that is very small and
close to that last one he measured. Weid at least be able to get an
idea of what kind of shifts to expect if the above comment isnt t read
to the crew (always vice just P23 comment), and some 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 CDUt s themselves also go off. The fact that the optics
can drift while off is what makes it virtually mandatory to cycle
optics zero from off to on after power up. Irm 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 werve done so many
missions without this bag of worms appearing before. I suspect iti 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
didnt t happen to zero from high angles much); or a combination.

John R.Garman
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30 ream hein r y aored oafe, P'emb6èchon key A|Hay T,ME4:02- 30-the #7 ns ?

'a- ·dna/d †Áe enficy Øe ruaunaÑa re-reec/ feor 4// Ærdere-
rg,077ert c/ 477GA40 freEre'ArzgefÁe //7/e,¶ :TeroSwtrC/f 1

3. A/A,« 72</ 9477¢£ /GA/£Æ on/$ opp SAna/d †Ác
me-har .2ero/eff .rusté he a -/Ar e>+V- pos/Any
ior?!4 +Áe ofic r ara StorhA in Maurik /1

RESPONSE: CONCUR SQ
TEA LOR

- 2 vê Aït- Þt A 7 Re- Olía t A A ve -keete Á ''''"'
'Ti i e SJFT fies', do E e Euro raaviséa TMt¯¯ T,MEE" VS

() ( ) 'tat N(- i ¯iß aRN.. £ TT' Mcy'La CON SR EP
L-ATsu (C at' ¿Cát..vd

2. NO 9t ic'ay (ceSTítAiNTS 26Csus:2e- MAt'Jeddtg TIME

LEQ-DiG ocTe[2.6 StiL60 0, T<.T e Of'TICS& SA<*G AS *7

TIME

30 SPAN MGR

20/2
() ÊERN:Í ÜÍNEft l(s TIME3

0at T ou òf-Feys.e MCC -

6 .
RESPONDFR

F R SPAN GE

TIM /fy '. 4 TIME O : I

ISC Form 1214A (Dec 70) (OT) NASA-MSc

a



USE stACE USE BLACE

•^tt-r SPAN/ MiSS10NEVAUUATIONACTIONREQUEST 8ALLær
PEN PEN

30 EINUS/GET) RERG N ZATION RERGAN ZSATION CNU BR RL

ba /5 i Feb 45 ??
A CTION REQD BY (TIME)'. REQUEST ER G A

SUBJECT: AF PVAL

30 TIME

30 RESPONSE CONCUR 3
TEAM LDR

TIME :

CON SR REP

TIME :
ME MGR

TIME I

30 SPAN MGR

TIME :

4

RE%PONDER

FOD REP SPAN MANAGER

30 TIME : TIME :
USC Form 1214A (Dec 70) (OT)

NASA-MSC



USE BLACE USE BLACE

BALLPOINT SPAN/MISSIONEVAUJATIONACTIONREQUEST •^ttrom
PEN PEN

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

63 /5 Fob 45 ??
ACTION REQD BY (TIME)'. j-. REQUESTER

SUBJECT: APPROVAL

FODyR P

T1ME

A e p n SPA G

30 Timede' 30

RESPONSE : CONCUR 30

TiME ;

CON SR REP

- / TIME i

ME MGR

TIME I

30 SPAN MGR

TIME :

RE6FoNGER

30 30
TIME (f 7 TIME E7 : C3
MSC Fors 1214A (Dec 70) (OT) NASA-MSc



USE BLACK USE BLACK

"it'orne SPAN/ MISSIONEVAl.UATIONACTIONREQUEST -at-r
PEN PEN

TIME REQUEST RESPONSE CONTROL

30 N/G ORGANIZATION ORGANIZATION NUMBER

/M. JAoa. 8-4't d-Se
ACTION REQD BY (T E)*. -... REQUESTER Hedjepp
SUBJECT: APPROVAL

l..e43-r#44/ 7-o 44456© 7'
30 TrueM S'S 30

4-4.n smaa) Aa.m 54o a»Pvd

44'Ameestwa ya #Farreden Anaeme(rar garras

444/4847ee 4.0 7-opried AltoaiN 740' ased.r3. rs

_ _ __AAe7 <@4ArraWEd'J 4.4845JSAN/ 34WED ©AA
RESPONSE•. CONCUR 30

nneaceogPL2 f.$) -m· Tau en

$ CON SR REP

dweraggrio s valer aseArn Rae-
TIME :
ME MGR

TIME :
30 SPAN MGR

TIME :

RW.t**ONoi

FOD SPAN MANAGER

30 ' 30
TIME' . TIME :

MSC Form 1214A (Dec 70) (OT) NASA-MSc



NSE SLACE USE BLACE

•‡';t-r SPANIMISSIONEVAUJATIONACTIONREQUEST Eittain

TIME REQUEST RESPONSE CONTROL
||||||NIlliiBG400/GET) ORGANIZATION ORGANIZATION NUMBER

G4'.We JAou 8-4€ d -8e
ACTION REQD BY (TIME): - REQUESTER Head/g /
SUBJECT: APPROVAL

'7&

30 T suele 5'S 30
.sraresmearr,- te,:p tea.aa) 44.o #4o a,,ra./

ees

44erdag-hea.: view,,sadmass. 7MO' a.ca:,rE.r.5
a..ierrear,,,ages.s 4.edme.w.74A/enre:a ma/

30 RESPONSE Stan atCONCUR- 30
7 PWMWeMannesee ap -pa.set.g)ing ,r.AM-

to C+ D t ©
$ CON SR REP

/O' to S Aso •

TIME :

ME MGR

TIME :

30 SPAN MGR 3
TIME :

RC'%**ONoli

CD SPAN MANAGER

30
TIME' : TIME :

MSC Form 1214A (Dec 70) (07) NASA-MSr



USE ELACE LISE BLACE

,*,",''°r-r SPANIMISSIONEVALUATIONACTIONREQUEST •^gt-r
TIME REQUEST RESPONSE CONTROL30 (T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

ea r n fas» C- & 3
ACTION REQD BY (TIME): REQUESTER

SUBJECT APPROVAL

TIMES3

se

30 77ec 4 pen/ era ??c ,,ME15 30

- - //rm/r- /dmenond/FD . Afenrys sa/rpt /s 47- 7--G.y
er /71>?>{2> w /Edegpç4dr. (Árpp BK Fo¿toceei> d

£42 ??AYé //4s:KL> irÃ¾! t;-1774Af?d AA /Pr- 77/775.

3 RESPONSE CONCUR

Co p

30 SPANMGek"
TIME

RC'bW*ONCEft |

FOD REP SPAN MANAGER

30 30
TIME ,%' : pfj

MSC Form 1214A (Dec 70) (OT) NASA-Msr



c. S 5 TitoT ULv/5(2)-OPEA) ogram Complete
c -S GP S(2-')-C.LD52(v ) Verify SIN PWRDOWN(Nominal)

configuration, pg. S/1-

C le R 0 F 'S

Ems Fuud.. - oFF (viEPy ISCS- OPERATING
TEST C/W LAlePS

ch EYVLS MNIAfs(2.)-ceosE 'Perform ENS :.V TEST & NULL
BIAS CHECK,pg G/2-5

Set CVC
EMSFUNC - LV
SPS GAUGING - ACl
PUGMODE - NORMAL

OXID FLO'Wviv - PRI a
BMAG MODE (3) - RATE2 M
CMCMODE- FREE

AUTO RCSSELECT(16)-as req'd
LOADDAP (check roll jets)
ROT CONTRPWRNORM(2) - AC/DC. . . Set DET

V37E 00E
SC CONT- CMC/AUTO

1 MNVRTO PADBURN ATT
V49E

2 PERFORMBORESIGHT & SXT STAR CHECK
V41 N91E

3 V37E 40E

(TFI available via N40, N45 or N35)

4 F 50 18 REQUESTENVR TO FDAI RPYANGLES (.01°) .
' (AUTO) [BMAGMODE(3) - RATE2

tSCCONT- CMC/AUTO
PRO

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



G
S-2

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

Snä ose (Pnl 8)
SET AVC (verify)
EMS FUNC - ¿V (verify)
!Wi ATT (3) - RATE CMD

ATT DB - MIN
RATE - LOW
TRANS CONT PWR - ON
SCSTVC (2) - RATE CMD

VCG - LM/CSMor CSM
VC GMBLDRIVE P&Y - AUTO

+54:00m ':4 BUS TIE (2) - ON
(-06:00) TVC SERVO PWR él - ACl/MNA

TVC SERVO FAR #2 - AC2/MNB •

ROT CONTRF.a NORMAL (2) - AC
ROT CONT PWR DIRECT (2) - OFF
BMAG MODE (3) - ATTl/RATE 2
SCCONT-SCS

' RHC #2 - ARMED

(-05:00) mL aui Ei-il-START/ON (LMP Confirm)
Verify TRIM CONTROL& SET
Verify MTVC

*IF SCS: SCS TVC (2) - AUTO*
SC CONT- CMC(SCS)
THC-CW

' Verify NO MTVC

|SECTVC CHECK
GMBL MOT P2-Y2-START/0N (LMP Confirm)
ET GPI TRIM

Verify MTVC
HC NEUTRAL

Verify & MTVC



5-3L
Verify GPI returns to 0,0(CMC) or trim

(SCS)
ROTCONTPWRNORM(2) - AC/DC
ROTCONTPWRDIRECT (2) - MNA/MNB

(TRIM) MAGMODE(3) - RATE2 ·

RO

MAGMODE(3) - ATT1/RATE 2
NTR

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

PRO

¡Monitor GPI Response:
100,02,-02,00,02,-02,00, Trim

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

(REJECT) 'ENTR

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

FDAI SCALE - 5/5

RATE - HIGH
UPDATEDET

SPSHe vivs (2) - AUTO(verify)
a Check N2 A and N2 B

58:00 O!*Py i çŒ\/
(-02:00) e j i 52.+5 *¡THC- ARMED

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

59:25

(-00:35) |DSKYBLANKS



G
5.-4

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

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

59:XX IULLAGE •

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

MONITORsVM (R3) COUNTING UP .
• 59:55

(-00:05) 6\I Træts-i ÀÌEF 99 40 ENG ON ENABLEREQUEST
(AUTO IGN) PROAT TFI >0 Se

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

9 00:00 IGN FIF SCS: THRUST PB - PUSH* 52.

06 40 )TFC, VG, sVM (min-sec,.lfps,.lfps) St.. meA-Ct.cs

*F 97 40 SPS Thrust fa

(RSTRT)PROtoIGN *
STS Tii.cT Sky eng; - (R CYCLE) ENTR to TIG-05sec*

00:03 '
*IF SCS: +X & THRUSTPB - PUSH*

MONITORTHRUSTING
|Pc 95-105 psia
IEMS COUNTING DOWN

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

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

ofotoo c..b ETS TiLOT VLV-MNp.-ONG

. I

I i
- |



5-5

XX:XX ECO

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

(VERIFY THRUST OFF
SPS INJ VLVS (4) - CLOSED
SPS He vivs tb (2) - bp
GMBLMTRS(4) - OFF (LMP Confirm)
TVC SERVOPWR 1&2 - OFF
MNBUSTIE (2) - OFF .

(PRO

11 F 16 85 (VG XYZ (CM) (.lfps)
INULL RESIOUALS
IRECORDEV COUNTER& RESIDUALSAVC

EMSFUNC- OFF VGX
EMSMODE - STSY VGY
RHC& THC - LOCKED VGZ
TTDB-MAX
RANSCONTPWR - OFF

' .;. . OT CONTRPWR DIRECT (2) - OFF
MAGMODE(3) - PATE2
b DIRECTULLAGE(2) - open

,.-b .:s-es as- a me-ava hsg,"MEYl-LO' n

.- MAPCAMRON - OFF (except lunar orb.)
PAN CAMRPUR - OFF

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

12 F 37 - V82E

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

14 F 37 00E



USS BLACK USE BLACK

|gt-r SPAN/MlSS10NEVALUATIONACTIONREQUEST | tær

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

30 , - 30
3i too Fe¯D EctoG AS C- 3 )

ACTION REQD BY (TIME) S S D REQUEST ER G

SUBJECTi APPROVAL

S

TIME

30 RESPONSE: CONCUR 30
TEAM LDR

TIME :

CON SR REP

TIME :

ME MGR

TIME :
SPAN MGR

TIME :

RESPONDER

FOD REP SPAN MANAGER

30
TIME : TIME :
MSC Form 1214A (Jul 71)(07), NASA-MSE

?3CLCSEE 2



5 l

e 69 5 W itoT £515(2-)-0? NJ SPS THRUSTINrogram Complete
c > GTS GP S(2-3- Ca-o5 W Verify SIM PWRDOWN(Nominal)

configuration, pg. S/l
----- MC & ISS - on

Cycle CRYOFANS
ISCS- OPERATING
TEST C/W LAMPS

C EN\.S rYW A;t(2.')-cogg 'Perform EMSAV TEST & NULL
BIAS CHECK,pg G/2-5

Set AVC
EMSFUNC- EV
SPS GAUGING - ACl
PUGMODE- NORMAL

OXID FLOWviv - PRI g
BMAGMODE(3) - RATE2 "
CMCMODE- FREE

AUTO RCS SELECT(16)-as req'd
LOADDAP (check roll jets)
ROT CONTRPWRNORM (2) - AC/DC
Set DET

V37E 00E
SC CONT- CMC/AUTO

I (MNVR TO PADBURNATT
(V49E

2 PERFORMBORESIGHT& SXT STARCHECK
V4) N91E

3 V37E 40E

(TFI available via N40, N45 or N35)

4 F 50 18 REQUESTMNVRTO FDAI RPYANGLES (.01°) -

' (AUTO) IBMAGMODE(3) - RATE2
EC CONT- CMC/AUTO

PRO

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

L



G
5-2

6 F 50 18 REQU'-STTRIM MNVRTO FDAI RPYANGLES
ALIGN S/C ROLL (.01°)

(GDC ALIGN

TVEREP

:bb S B C ose (Pn1 8)
SET AVC (verify)
eMS FUNC - AV (verify)
MANATT (3) - RATECMD

ATT DB - MIN
RATE - LOW
iRANS CONTPWR- ON
SCS TVC (2) - RATECND
LVCG - LM/CSMor CSM
TVC GMBLDRIVE P&Y - AUTO

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

TVC SERVOPWR#2 - AC2/MNB
RDT CONTRPWRNORMAL (2) - AC
ROT CONT FWRDIRECT (2) - OFF
SMAGMODE(3) - ATT1/RATE 2
SC CONT - SCS
RHC#2 - ARMED

55:00m [RIW·29 TVC C'AECY
(-05:00) GMBL H01 Pi-fl-START/ON (LMP Confirm)

Verify TRIM CONTROL& SET
Verify MTVC

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

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

-- |SEC TVC CHECK
GMBL MOT P2-Y2-START/0N (LMP Confirm)
ET GPI TRIM

Verify MTVC
THCNEUTRAL
Verify NOMTVC



G
5-3

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

ROT CONTPWRNORM (2) - AC/DC
ROTCONTPWRDIRECT (2) - MNA/MNB

(TRIM) MAGMODE(3) - RATE2
RO
MAGMODE(3) - ATT1/RATE2
NTR

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

PRO

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

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

(REJECT) 'ENTR

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

.- *KEYRLSETO 8 *

}FDAI SCALE - 5/5

RATE - HIGH
UPDATEDET

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

58:00 A EB
(-02:00) -«-- µV THRUST-A(e)- - NORMAL

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

59:25

(-00:35) |DSKYBLANKS



l

G
5-4

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

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

59:XX |ULLAGE ·

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

10NITOR AVM (R3) COUNTINGUP

59:55
(-00:05)

F 99 40 iENGONENABLEREQUEST
(AUTO IGN) PROAT TFI >0 Sec

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

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

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

*F 97 40 SPS Thrust fail *
*aV THE ST B(A)-NORMAL *

as *(2257|-27) PRO to IGN *
C. 595 TiteT wa pgA- (RECYCLE) ENTR to TIG-05sec*

00:03

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

IPc 95-105 psia
lEMS COUNTINGDOWN

SPS INJ VLVS (4) - OPEN
SPS He vivs tb-gray
PS FUEL/OXIDPRESS - 170-195 psia
UGS - BALANCED



G
5-5

XX:XX ECO

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

IVERIFY THRUST OFF
SPS INJ VLVS (4) - CLOSED
SPS He vivs tb (2) - bp
GMBLMTRS(4) - OFF (LMP Confirm)
TVC SERVO PWR1&2 - OFF
MNBUS TIE (2) - OFF

iPRO

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

EMSFUNC- OFF VGX
EMSMODE - STBY VGY
RHC & THC - LOCKED VGZ
TT DB - MAX
RANSCONTPWR - OFF

... . OT CONTRPWR DIRECT(2) - OFF
MAGMODE(3) - RATE2
b DIRECTULLAGE(2) - open

e-b sys Ta- a osau ° as 'P,ATE- LO'open

-- MAPCAMRON - OFF(except limar orb.)
PAN CAMRPUR - OFF
SM/AC PUR - OFF (except lunar orb.)

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

- 12 F 37 V82E

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

PRO

14 F 37 00E



USE BLACK USE BLACE

MLLPOfNT SPAN/ MlSSION EVALUATIONACTIONREQUEST M.LPOINT
PEN PEN

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

ACTION REOD BY (TIME): //t/?"o c3rULy' REQUESTER

SUBJECT: ff(fl./T Of Cff-f // APPROVAL

c3 REP

45 Tis e p 45

TIME

SPAu
TIME .

RESPONSE: CONCURRENCE 45
F REP

cAeM-

SPA/7
x /? - / / TIME,

/) (g (f TEAM LDR

TIME :

45 CON SR REP 45

TIME :

RESPONDER

ME NIANAGER SPAN MANAGER

45 45
TIME . TIME :

- MSC Form 12148 (Dec 70) (OT) NASA-MSC



CSM 114 TESTS ON PANEL 100 NUMERICS|INTEGRAL IPANSFORMERS WITH
PANEL 226 CB33 OPEN

With CB33 on Panel 226 open, a current path exists to 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 114. The following are

the results of these tests:

General Conditions: 1. Normal cabin ambient lighting.

2. CB33 open.

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

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

Test 2: Integral full die with numerics full on.

Integral - EL's not readable.

Numerics - Pnl 306 EL's readable, MET readable, DSKY alarm lt
bright.

Test 3: Integral full on with numerics full dim.

Integral - Pnl EL's readable.

Numerics - Pnl 306, MET and DSKY lt not readable.

The above tests shows that the sufficient lighting could be available if the

IEB DSKY alarm lts are desired by turning on the nu:nerics control full on

with the integral on full dim. This assumes that a short circuit does not

exist on the primaries of either T2 or T3 or the secondary of T3; also, 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 requested to view the Pnl 306

MET and the integral lights on panel 100. The crew should also be reauested

to report the positions of T2 and T3.
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SPANIMISSIONEVAl.UATIONACTIONREQUÉST "åtEN
PEN PEN

TIME REQUEST RESPONSE CONTROL

(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

ACTION REQD BY (TIME): REQUESTER

SUBJECT APPROVAL

TEAM QR .

T M

Ø ym ( e7 CON SR REP

'S . *5 r, (_ E MANAGER

TIME

45 RESPONSE CONCURRENCE 45

TME

$PAN GR

Jgd
T1ME9¶ç \ $
TEAM LDR

TIME :
45 CON SR REP

TIME :

I RESPONDER - R /G
ME ÑfANAGER SPAN MANAGER

45 . 45
TIME TIME :
MSC Form 1214B (Dec 70) (07)

NASA-MSC



USE BLACK USE BLACE

•^ttem SPAN/ MISSIONEVALIJATIONACTIONREQUEST mate-
PEN PEN

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

_H <aer FeT> y'r ozo g
ACTION REQD BY (TIME): REQUESTER Gj()(~,

SUBJECT· - APPROVAL

FØD RE

T)Jead6 R'T C4f5N I ¿U/CC VMr/C 7

'Dfl.UA) RN79E. ( lut TH P/LiiT 1/hi/ C E SPAN MGR

30 . 'w Ée,J bs k'/ y-m ; 3 TKr > 'r-o 8 W ,,Me,e23' 30

/Les s TN/4d !-4 5 /5C-. /hu y (T AA A-Mi/5 '?

NO'Î (,Mr'.. T/w/(.. Pb.S (77/K
7

30 RESPONSE CONCUR 39

CON SR REP

TIME :
ME MGR

' FOR En £> R.ArtoA/ 4 K TiME1a :n
30 SPAN MGR

JK2

REOMONOE R

OD REP SPAN MANAGER

30
TIME. : TIME

ESC Fora 1214A (Det 70) (07) reasA-use



SPANlMISSIONEVALUATIONACTIONREQUEST
(CONTINUATJONSHEET)

(PLEASE USE BLACK BALLPOINT PEN)

ME REQUEST REËPONSE C NTROL
(T-MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

. WE . RM617-É THAT S HurtWd OF BOR Ik 00£*2- M5T 4
Sricesn< eF ROAW wn.O engs' gr-qtouAas Up To B Fr/sec., stucF-
Tho wiat ße Barep otJ Denk BoaŒ rueusn HowŒ eet wer ca,
AcciSPT (inkt.O RetrouAas y I&rr" SHow-D BAur F FAIL BefeeE deeMAG

41 REsa¶

Pte Form 121.:C (Apr ES) (01)
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/( EfVE/Uf. Logic

& I!EN7 /?Ecorppso / := tus ou ewg

DA. É ' /RL T/?e f/A'E

2. Stur FRea i .ra O 7343a+/J Rfd
7- toe/W Mt oel Q To 1 73 +3/ H 7 4v weerr

B- OFF

$7tAIGer Lo&tc

I-. /J O RE C a R& GR O = e/G O N/£Ar j%y;
on-

1 Q ALC fí e 7Tyy C
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USE -LACK USE BLACK

matur-r SPAN/ MISSIONEVAL1JAT10NACTIONREQUEST -ate-
PEN PEN

TIME REQUEST RESPONSE CONTROL
(T-M1NUS/GET) ORGANIZATION ORGANIZATION NUMBER

-;s2:35 PA /t4PAO C---??
ACT10N REQD BY (T|ME) REQUEST ER c y, p-p

SUBJECT efa 44( APPROVAL

30 RESPONSE: CONCUR 39
TEAM LDR

TIME :
CON SR REP

TIME :
ME MGR

TIME :

4 SPAN MGR
TIME :

RE NOMOER

FOD REP SPAN MANAGER

30 30
TIME TIME

MSC Form 1214A (Dec 70) (OT) NASA-MSc



EAP ReJS3 Ger 72 +]«
BaCk Color

P30h ANEUVER

F C 4 l PURPOSE

SETSTARS J E & S ök.†[ PROP/GUID
/ 3 WT N47

R ----AUGN -i- 0 0 2 3 PTRIM N48

AllGN - 0 0 O , j 2 YTRIM

YAUGN + 0 0 0 2 O HRS GETI
+ 0 0 0 2 g MIN N33

+ 0 | ,{7 SEC

E ULLAGE //es DLEGç

S - t*370sV Y

-1336ssVz
X X X 7 5R
X XX (f p

XX3,32Y
HA N44
HP

AVT

X X X BT
HORIZON/NINDOW-

X sVc °

X X X X SXTS

+ 0 SFT

+ · , O O TRN

X X X Ti¯
X X SPA

KM X X X SXP

> OTHER 0 LAT N61
LONG

RTGO EMS

+ V10

MSC FORM 2206B (REV MAR 70) NASA-MSC



L
4-14

RETROUPDATE(N0 COMM- use Block Data) •

GETI e .05G

AV GET DROGUE
VC ENTRYR

atb P
GET 400K Y

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

§ EPs GRot/P r 62) - 45E
XX:XX Set DET counting up to GETI

GDCALIGN

EMSFUNC - ¿V SET/VHF RNG
SET AVc Ama""/OO
EMS FUNC- nV

10
TVC CHECK& PPEP

(8) cb STAS C T SYS all) - close
cb SP -,clokdb 595 R/LoT WJS(2)-o?ÊN
PAN ATT (3) - PMTECMD 6/gg
LIMIT CYCLE- on (up)
ATT DB - MIN
RATE - LOW
TRANSCONTPWR- ON
SCS TVC (2) - RATE CMD
AV CG - •€-3H• l.Mfe.SM .-
TVC GMBLDRIVE P&Y - AUTO

(54:00) MN BUS TIE (2) - ON
(-06:00) TVC SERVOPWRel - AC1/MNA

TVC SERVO PWR#2 - AC2/MNB
ROT CONTRPWRNORMAL(2) - AC
ROT CONTPWRDIRECT (2) - OFF . .
BMAGMODE(3) - ATT1/RATE2
SCCONT-SCS
RHC#2 - ARMED

* •



4-15

(55:00) PRIMARYTVC CHECK

(05:00) GMBLMOTPl-Yl - START/0N (LMP Confirm.
Verify TRIM CONTROL& SET
Verify MTVC

' SCSTVC (2) - AUTO
THC - CW
Verify NOMTVC

SEC TVC CHECK

GMBLMOTP2-Y2 - START/0N (LidP Confirm
SET GPI TRIM
Verify KTVC
THCNEUTRAL
Verify GPI returns to trim
Verify NO MTVC
ROTCONi-PWR NORM(2) - AC/DC
ROTCONTPWRDIRECT (2) - MNA/MNB
FDAI SCALE - 5/5
LIMIT CYCLE- OFF

UPDATEDET

SPS He vivs (2) - AUTO(verify)
(58:00)

(-02:00) AV THRt T A - NORMAL
V37E 47E GET THRecY /-tYE o 8)/ NSII/AG
THC - ARMEDØAI ANEl- E//257; N'S >055%
RHC(2) - ARMED AP ast PAW6l. oRoycogg

(59:30) TAPE RCDR - HBR/RCDF D/C R ETUTE Det.57E 'rdsT
(-00:30) EMSMODE- NORMAL

ON M5FN COE. C6 it?S #7 C-t-amifE
49.eGG------Ubt. §5 ee AE N" € S--TosT-L+-eN onC/N.CO

GE SP5 ?/l.aTflV
thò - oPeel%

feff?GR-TEGT4NG 3 EdoRbs

SPS INJ VLVS (M OPEN .
SPS He vivs tb-gray
SPS FUEL/OXID PRESS- 170-195 psia.par.s--e*L-Asses

AFTER. IGeJsT/DA/ ConF/RMEb: GE:>EPSEl 07VNVAERM
--OPSA)

NoT E.: St)AN SbIOUL.btioT EX.cg60
| 5 EC .DURAT/oN



L
4-16

00:XX ECO

av THRUSTAM - OFF
VERIFY THRUSTOFF

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

.GMBLMTRS(4) - OFF (LMP Confirm)
TVC SERVOPWR1&2 - OFF
MN BUSTIE (2) - OFF

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

AVZ
ATTDB-MAX
TRANSCONTPWR - OFF
RØTCONTRPWR DIRECT (2) - OFF
BMAGMODE(3) - RATE2

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

PRO
F37 00E

E When CMCActy it out:
V66E

Go to ENTRYPREP& SUPERCIRCENTRYPROCEDURE
pg E/1-1

RFTE R TEST dW /F $PC /-/72 GG5
ooT · ATTEMPT Yo GET ¿·/T'E ØAl

Ey Pelt ///MG ¿>N PA A38 6 ,
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USE BLACK USE BLACK

·^tt'or-r SPAN/ MiSS10N EVALUATIONACTIONREQUEST ·^tt-r
PEN PEN

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

30 gasess ge gg C isos

ACTION REQD BY (TIME): (t REQUEST ER Cyd¶
SUBJECT: APPROVAL

F

TIME205 3
SP G

30 TwoM/ 30

3% RESPONSE: CONCUR 30

CON S P

PPD OK TIME

MGR

30 R

TIM $f

6

FOOREP' S ANMA C-R

30 // 30
TIME I TIME

MSc Form 1214A (Dec 70) (OT) SA-MS'



USE BLACK USE BLACK

teor-r SPAN/ MISS10N EVALUATIONACTIONREQUEST tror-r

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

ACTION REQD BY (TIME): / y REQUEST ER

SUBJECT) APPROVAL

TIME2e5:33
SPA G

30 TimeR/ 30

I
30 RESPONSE: CONCUR 30

TEAM LDR

TIME :

CON SR REP

TIME :

ME MGR

TIME :
30 SPAN MGR

TIME :

ReevoNoE R

FOD REP SPAN MANAGER

TIME I TIME

MSC Form 1214A (Dec 70) (OT) NASA-MSc



5 1

P40 SPS THRUSTING
. Prethrust Program Complete

SPS Pit-DT VGV5(2 Verify SIM PWRCOWN(Nominal)
eng (vut configuration, pg. S/1-W-VO

CMC&ISS-on
e f5 GPS O)-- Cycle CRYO FANS

c,LeSE(vé SCS - CPEPATING

A5 Fua)(.. -GFF Y EeSrfo E ' TEST & NULL

EMS A Ay8 ('2-)-CA Se CCHECK,pg G/2-5
EMS FNC - :.V
SPS GAUGING - ACl
PUG M30E - NORMAL
OXID FLCW viv - PRI
BMAG EGGE (3) - RATE 2
CMCMODE - FREE
AUTO RCS SELECT(lö)-as rea'd
LOADEAP (check roll jets)
ROT CCNTR PWRNORM (2) - AC/DC
Set DET

V37E 00E
SC CONT- CMC/AUTO

1 MNVRTO PAD BURN ATT
V49E

2 PERFORMDORESIGHT & SXT STAR CHECK
V41 491E

3 V37E 40E

(TFI available via Ndo, 045 or 035)

4 F 50 18 REQUESTMNVR TO FDAI RPY ANGLES (.01°)
(AUTO) BMAGMODE (3) - RATE 2

SC CONT - CMC/AUTO
PRO

5 06 18 AUTOMNVRTO FDAI RPYANGLES (.01°)



I è I )
5 2

6 F 50 18 REQUESTTRIM MT|R TO FDAI RPY ANGLES
ALIGN S/C ROLL (.01°)
GDCALIGN

TVC CHECK S PREP
cc STi.3 S close (Pnl 8)

eb SPS - close lo
EMS S. , - , (verify)
MAN ATT (3) - RATE CMD

ATTDB-MIN
RATE - LCU
TRiaS CSNT iTR - ON
SCS TVC (2) - RATE CMD
AVCG - UTCSM or
TVC GMBL C?.IVE P&Y - AUTO

+54:00m it BUS TIE (2) - ON
(-06:00) TVC SERVO PWR al - AC1/MNA

TVC SERV PWR =2 - AC2/MNB
ROTCONTR R|R NORBL (2) - AC
ROT CONT FUR DIRECT (2) - OFF
BMAG MODE (3) - ATTl/RATE 2
SC CONT - SCS
PJIC u2 - ARMED

55:00m PRIMARY TVC CHECK
(-05:00) G I¯ÏWEPRïl-START/ON (L"P Confirm)

Verify TRIM CONTROL& SET
Verify MTVC

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

SECTVC CHECK
GMBL MOT P2-Y2-START/03 (LMP Confirm)
SET GPI TRIM
Verify MTVC
THCNEUTRAL

¢ Verify E MTVC



l

G
5-3

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

ROTCONT PWRNORM (2) - AC/DC
ROTCONTPWRDIRECT (2) - MNA/MNB

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

7 F 50 25 00204 GMBL TEST OPTION
(ACCEPT) SC CONT - CVC (verify)

PRO

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

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

(REJECT) ENTR

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

Fu FDAI SCALE - 5/5

RATE- HIGH
UPDATEDET
SPS He vivs (2) - AUTO (verify)
Check N2 A and N2 8

58:0Ò ---c,b brS PitoT VLv ma B- C.LosEL
(-02:00) '

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

59:25
(-00:35) DSKYBLANKS



' G
5-4

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

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

59:XX ULLAGE
(-00:XX)

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

MONITORnVM (R3) COUNTING UP

59:55

(-00:05) 69 yggagr A )-McfDB/kF 99 40 ENGON ETELE REQUEST
(AUTO IGN) PRO AT TEI >0 Sec i

(BYPASS IGN) ENTR to 11 Derform switching in 10)
EXIT - V37E 00E

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

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

*F 97 40 SPS Thrust fail *
ChSPS PILeT

cly GPS PiLG- VLV *(RESTARI) PRO to IGN * VLV. MN A -

MM A -Ct-esE *(RECYCLE) ENTR to TIG-05sec* CL-056

05 SPS THRUST Lt - ON

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

Pc 95-105 psia
EMSCOUNTINSDON

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

EE.0-iDSCC ch SPS PILoT VL-V MN A - opEM



55

XX:XX ECO

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

VERIFY THRUST OFF
- SPS INJ VLVS (4) - CLOSED

SPS He vivs tb (2) - bp
GMBLMTRS (4) - OFF (LMP Confirm)
TVC SERVOPUR 1&2 - OFF

. MN BUSTIE (2) - OFF
PRO

11 F 16 85 VG XYZ (CM) (.lfps)
NULL PESID'JALS
RECORDav CC'.NTER & RESIDUALS LVC

EMSFUNC - OFF VGX
EMSMODE- STEY VGY
RHC & THC - LOCKED VGZ
ATT DB - PAX
TRANS CONT PUR - OFF
ROTCONTR PWR DIRECT (2) - OFF
BMAGMODE(3) - RATE 2
cb DIRECT ULLAGE (2) - open

e-..h SPG f'iteT VLV 44B- b SuPIRAE - LO pen
ofE.h) pMAPCAMR ON - OFF (except lunar orb.)

PANCA"R PUR - OFF
SM/AC PWR- OFF (except lunar orb.)

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

12 F 37 V82E

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

PRO

14 F 37 00E


