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INTRODUCTION

The STS 41-D Crew Activity Plan is the flight data file articlethat
contains the on-orbit timeline. It does not contain the detailed
timelinesthat are coveredin the Ascent, Post Insertion,Deorbit Prep,
and Entry checklists. For continuity,the entire flight is shown in the
summary level timeline.

This on-orbit timeline satisfiesthe objectivesspecifiedin the Flight
Definitionand RequirementsDirective(Ref. i) and the requirementsof
the 41-D Flight RequirementsDocument (Ref. 2).

The flight profile (Cycle3A trajectorydata_,Ref. 3) used for
this Crew Activity Plan is for a launchdate of June 20, 1984, 12:43GMT.

Any payload specialist(PS) activitiesthat are to be scheduledwill
appear in the MS3 row (for summary timelines}/column(for detailed
timelines)and annotatedwith a _PS'.

Referencesto TDRS and KU-BD activitieswill appear on the timelinesand
notes sectionseven though TDRS-E will not be availableduring the
flight.

The attitudemaneuversthat were launch-day-dependentwere updatedto I
reflecta June 25, 1984, launch. The CAP trajectorytimes (sunrise, Isunset,etc.) did not significantlychange and were not updated.

vii 41-D/FIN 1



From flight days 4 through 8 (entry day), the summary and detailed
timelinepages will reflectthe combinedEZ CAP and non-crewmen
specific formats.

A. The objectiveof the EZ CAP is to not schedule activitiesthat
can be performedanytimeduring the designatedday or anytime
from flight days 4 through 7.

Fhese activities include:
Meal Pr_p

• Lunch Meal
• Exercise
• RCS RegulatorReconfig
o ECLSS RedundantComponentC/O
Heater Reconfig- B

® PCS (I)2 Config
® Lamp & Fire Suppr Test
o RadiationMonitoring Equipment(RME) Activation/Deactivation
MedicalDSOs (Near Vis & Contrast;Visual PE_rfTest)
Cabin Config/Stow

• Meal Cleanup/Stowage
o TV Setup & Activationprior to daily designatedlive TV pa_s or
VTR dump

• Cinema 360 photos of OAST activities
o IMAX photos of OAST activities,CFES ops, and in-cabin activities
• CFES

• 'Shoppinglist' activities (not mandatory that they be performed
during the flight)

The EZ CAP activities'appropriatedurationsand constraintsare
containedon page 4-14A, 'EZ CAP - CREW SCHEDULEDACTIVITIES'.
Page 4-14A also includesa log to aid the crew in their dail_IEZ
CAP Status Report during the presleep timeframe.

B. The objective of the non-crewmenspecificformat is to schedule
activitiesunder a STS or Payload heading. If severalcrewmen are
requiredfor an activity,the number of crewmen requiredwill
appear with that activity. This is shown only on the detailed
timeline pages.

For the summaryformat, the top row is the STS row and the bottom
row is the PL row; the middle rows are for simultaneousSTS or PL
activities.

Similarlyfor the detai|ed format,the STS column is the left
column, and the PL column is the right;column. The two middle
columns are used for STS or PL activitiesto indicatewhen
simultaneous(parallel)STS or PL activitiesare scheduled.

viii 4I-D/FIN
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A. FORMATSYMBOLNOMENCLATURE
f--

I. Overview Timeline

The following letters (a-c) refer to those highlighted in
Figure i-I.

a. TIMESCALE - The time reference used on this format is
cumulative Mission Elapsed Time (MET) expressed in days
and hours. MET is referenced to liftoff, which occurs
at 0/00:00:00 (days, hours, minutes, seconds).

b. ACTIVITY COLUMN- This row presents an overview of
activities scheduled during the flight. For clarity of
presentation, only major activities are presented, and
activity durations are sometimes lengthened. Abbrevi-
ated activity titles can be found in the Abbreviations/
Acronyms section of this CAP.

c. ORBIT and DAY/NIGHT

I) Orbit - Indicates which orbit the spacecraft is in by
numerical sequence. The beginning of an orbit occurs
when the Orbiter crosses the Earth's equator going
from the southern to the northern hemisphere (as-
cending node). The succession of orbits is numbered
in this column starting with Orbit I for launch.

2) Day/Night - The orbital day/night intervals are de-
lineated with black bars indicating when the Orbiter
is in darkness.

2. Summary Level Timeline (12-Hr Timespan)

The following letters (a-g) refer to those highlighted in
Figure 1-2.

a. TIMESCALES - Two of the three time references are
presented in this section of the summary timeline
format. The time references used are Time of Ignition
minus (TIG), Central Daylight Time (CDT), and Mission
Elapsed Time (MET). MET is referenced to liftoff,
beginning at 0/00:00:00 (days, hours, minutes, seconds).
TIG is referenced to the deorbit ignition time and
counts down to 0/00:00:00 at ignition on the CRT timer.
TIG is only used for the deorbit preparations on entry
day.

b. CREWMAN (CDR, PLT, MSI, MS2, MS3) - This is the crewman
row of the format, where titles of scheduled activities

are shown for the commander (CDR), pilot (PLT), and each
mission specialist (MS1, MS2, MS3) at the appropriate
times in the Flight. Any PS (payload specialist)

• activities needing to be scheduled will appear in the
MS3 row and annotated with a 'PS'.

i-3 41-D/FIN



GNT (O:HtMI MET (O:H:M) COT (O:H:M) FO/ DOT BETR HOON 0 HOUSTON ORTE FLIGHT EDITION PUB. ORTEi163:23:08/ 164:11:08 007; :OO/ 007:23:00 163:18:08/ 164:06:08 / 163 GMT 42.6 JUNE It _ 1984 41-0 FI_ 05/20/_

' , , ''_ ' ,'''_ ' ' ' ' _ ' t _ ,b ,,DT :_63 ' i , 2 3 4 5

G,_,_6, ,.y.,, '_ .'P. ..'L .?.. .,_.... 2p ,z,, _ .q_ET :oo7'_ ,.p ..... _ ........ '_.... ,. , ....... ' ...........,i .., .... q . ..i .... i.. , , .,, ,,,. i .,, .k, i ,... i .... i ,, ...... , ..,, ,, ,, • •

CDR

PLT

HS2

M53

bDRT/NIGHT

ORBIT 120 121 122 123 I 124 I 125 126 127 1_2e

F_d _ '--OKR -o_. .... --80. -Bo_ --.cN

• --OKR --MIL --DKR --YRR --BOT
--BOA --YRR --HAM --YRQ

GSTDN -MILD -BOB --DKR -GDS --GDS -GWM
OVERtimE -nKR --YflR --HIL --NIL --HAW

-MAD -OQR --BOA --BDfi -G[S

--YBR --_II --nKR -nKe --_IL

e
,fiTT]TUOE

LFC OPTS

\NOTES: Figure1-2 SUMMARYLEVEL
1-4 o_12o/B¢41-D/FIN



c. DAY/NIGHTand ORBIT
f

I) Day/Night- The orbital day/nightintervalsare de-
lineatedwith black bars indicatingwhen the Orbiter
is in darkness.

2) Orbit - Indicateswhich orbit the spacecraftis in
by numericalsequence. The beginningof an orbit
occurs when the Orbiter crosses the Earth'sequator
going from the southernto the northernhemisphere
(ascendingnode). The successionof orbits is
numbered in this row startingwith Orbit 1 for
launch.

d. GSTDN COVERAGE- The GSTDN communicationcoverage
periodsare identifiedin this area with a horizontal
line indicatingwhen communicationis available;the
GSTDN site is identifiedto the right of the line.

e. TDRS - The TDRS communicationcoverage periods are
identifiedin this area, with a horizontalline indi-
cating when there is a line-of-sightbetweenTDRS and
the Orbiter. The boxed areas indicatewhen there is
Ku-Bandcommunicationwhich is based upon an unblocked
line-of-sightbetweenthe Ku-Band antenna and TDRS.

f. ATTITUDE- The attitudeof the vehicle (-ZLV, IMU, etc.)
is shown in this row.

g. LFC OPTS - LFC experimentopportunitytimes are identi-
fied in this row. LFC data takes occur when the Orbiter
is in -ZLV +XVV attitude.

ly--"
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3. DetailedLevel Timeline (5-Hr Timespan)

The followingletters(a-j) refer to those highlightedin
Figure I-3.

a. TDRS - The TDRS communicationcoverageperiodsare
identifiedin this area, with a vertical line indicat-
ing when there is a line-of-sightbetweenTDRS
and the Orbiter. The boxed areas indicatewhen there
is Ku-Bandcommunicationwhich is based upon an unblocked
line-of-sightbetweenthe Ku-Bandantennaand TDRS.

b. GSTDN COVERAGE- In this column the GSTDN sites and
their acquisitionperiodsare identified.

c. DAY/NIGHTCYCLE - In this column a solid bar indicates
the periodwhen the Orbiter and Earth are in darkness.
A slashedline indicateswhen the Orbiter is in daylight
but the Earth beneath the Orbiter is still in darkness
(terminator).

d. ORBIT - Indicateswhich orbit the spacecraftis in by
numericalsequence. Orbit 1 begins at liftoffwith
subsequentorbits startingwhen the Earth'sequator is
crossed (ascendingnode).

e. In the timescalea DAP A and DAP B CONFIG referencewill
- be included. A number is associatedwith both DAPs A

and B; each number indicatesa particularDAP
configuration;either DAP A or DAP B. The DAP reference
withoutparenthesesindicatesthe 'active'DAP for that
time period on the page. Table 9-11 identifiesthe
variousconfigurationsfor DAP A and DAP B that are used.

f. ATT - IndicatesOrbiter attitude.

g. LFC - IndicatesLFC experimentopportunitytimes.
Must be in -ZLV +XVV for data takes.

h. MET TIMESCALE- This format is a 5-hour format with
5-minutetick marks on the vertical timescale
referencedto Mission ElapsedTime (MET) with liftoff
occurringat 0/00:00:00.

i. CREWMANCOLUMNS - The activitiesfor the CDR, PLT, MSI,
MS2 and MS3 are scheduledin this area. Any Payload
Specialist(PS) activitiesneedingto be scheduledwill
appear in the MS3 column and annotatedwith a 'PS'

j. MCC COLUMN - Any uplinks,commands,or updatesrequired
are scheduledat the appropriatetime in this column.
TV coverage is also identifiedin this column. During
the live TV Pass, all cabin cameraswill be crew

.... controlledunless specifiedotherwise.

I-7 41-D/FIN
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OVERVIEW

[ IFLIGHT STS.-n IEDITION FIN.L JPUB. DRTE S/ZO/84 I
MET:-01

FD 1

e FWDSTATION

NOTES_
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I
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FD 3 R s_ n
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IFLI-GHT STS_I-O IEDITION FINRL IPUB. DRTE 5/201B4 1

,f, _. I. t, , 1 _, ,]

POST POST Pl_ SLEEP
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I
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SUMMARY
TIMELINE

GMT (O:H:M) I MET (0:H:M) COT (O:H:M) FO/ BOY BETA IMOON I HOUSTON 0._ATE_ FLIGHT_ EOlTION I PUB. DATE%72:$%:431 t72:23:43_000:0:001 000:11:D0 172:06:431 172:1B:43 01/ 172 CDT t0,7 _ IJUNE 20 T 1984 ISTS 41-0 FINAL |5120184





XMS1 I FCT_ IFM MEAL PRE BLEEP RCT

MS3 EXERCISE EXERCISE (PSI CFES ACT (PS) CFES SEP PREP CFES ELISR

ORYINIGNT

ORBIT 16 17 J 18 J 19 20 21 22 23-OKR --BOA --_DX --TAR --ACN --_OS --ACO
--lOS -NLX --GDS --GWM --BOT --GNM -BOT

GSTDN --YAQ --OKR --MIC --HAW --GHM --HAW --IOS

COVERAG --,AN--AC. --.LX --GOS --",_. --DOT -_--BOil --80T ---BOA --GOX -GDS --lOS --RAW
IGOX --Y_R --RCN ---MIL -BOX -GWM --AGO

TOAS

RTT]TUOE -- -ZLV -XVV _-- MIN_-- -ZLV -XVV _ -ZLV -XVV T -zsl _ -ZLV .xvv--
LFC OPTS _ _'_ _ _ _ H

B OTO 316 UPPER STAGE PLUME DAMAGE MOOEL VERIF @ 0$0 0408 NER_ VISIION ACUITY AND
N0TES : s CABIN FAN FLTR CLEAN B -ZLV_ _XVV CONTRAST SENSITIVITY

@ -ZLV_ +XVV 8 CFES @ -ZLV +XVV

3-4 5/20/84 41-O/FIN



MET O:H:MCOT,O:H:M,IFOJO0 ET IMOONIH U  O. EIFLIGHTI D TIONI PUB.O TE_73:23:431 174:11:43 001 If:001 06:23:00 173:18:431 174:06:43 02/ 173 COT 15.B _ ]JUNE 2_ _se_ , SiS 41-D |FINAL 5/2018_

COT 1173 ,_ 2o 2_ 22 23 0
F0 : 02 CDTH74 2 FD 633 4 5 6

MET :ool ' ...... '_. ijl_. '_ I_i . 'f. . 1F .... 'F ..... , .......... 2_1 , 2_ 21

I 'CD_ _ 'OBLIQUE M I I

V
R

I

PkT ruprVP/w Acl i

MS I BLEEP POST BLEEPRgr OBLIOUE

M S 3 EXEI_C:[SE

,,,,.I,,,..I ..... p..... I.,,,,a,,,,,f ..... m,.,,,I,,,.,r,,,,,I ..... n..,..I,.,,,I ..... I .... i ..... ,,.±_.!..L..I,,,.,j .... I .... ¢ .... ..=r.-, I,,=,,tDRY/NIGHT _ ' '

o_B_,--_,,2_I _S I ;6_,,. I _ 1 _8 _ 29 I 30 -oo_1--'_L3I .o,p=_j
G S T ON --ACN --OKQ "MAX ----OKR --MLX -CIDS

COVEI_AG --GNM --MAD --lOS -MAD --BDA _MIL
--RGO --MRX --YQQ -MAX I--OK_ BOA

--RCN -YAR --O_R --lOS --lOS NLX

!
RT T_ TUOE -ZLV "XVV [ IMU + OBL_ -ZLV "XVV .9_

LFC OPTS _ _ _-_--._ _ _ _._._ _

@ -ZLV, "XVV I

NOTES: v CFE$ ELISR CI§-rUSNLOCK

3-B 5120/B4 4I-D/FTN





GN._TT (_.D:H:..M! ._H.NET (O:H:N) COT (O:H___:_M! FO/ DOT NOON (I I JUNE 22 ,')84 STS 4,-B FINAL L5/20/84174:23:43/ 002:23:D0 174:1B:43/ 175:0G:4,L._L03/ 174 COT

COT :,7_ ,b 2o 21 z2 23 o , . 3 4 _ 6
FD : 03 COT:I/5 FD 04

NET :002 1 1 14 1 1 _ 1 2 21 2 2

/o
TW

£ TS SLEEP

/--

PL SR PEI_F 70Z

NOTES:

EZ GRP

3-7 512B 184 41-OIFIN



NOTES:

EZ OAP

3-8 5120/84 iI-O/¢IN



GMT (D:H:M) MET (O:H:M) COT (O:H:M) FO/ OOY [BETB MOON _ HOUSTON ORTE FLIGHT EDITION PUB. ORTEi;75:23;4S/ 17E:11:4_ O03:lt:O0/ 003:23:00 175:18:43/ 176:06:43 05/ 175 CDT 23.6 JUNE 237 1984 STS 41-D FINAL 5/20184

I I I i I I I _D_05 I I I &COT "75 1 ' 2_ 2_ ' 2 23 e
FD : 04 COT:t76

MET :oo3 Ill .... 1_.... 1_ .... 1_i . [p, i11_.I '_. iI?l 1p .... 2p, l 2i_ . 2_ i2_i.l..li i,,i,,t ,iI,,li i,,i,,liil,,{,,e ii,l,ii..liil,,i, ,:.1,., ,I,ii, i,,i,,li iii,Ii,i .... i,ii.,,

zl

u
STS SLEEP POST SLEEP ACT N! POST SLEEP ROT

M NI
N vl

PL SA ORE 70% SA ORE 7D_

ORY/NTGNT •

OI_BZT 56 57 I 58 59 60 61 62 I 63--can --NOD --ZOS --.RD --BO_ -GOS --Y
--aGO --MAX IyBR -MaX --OK£ --NIL

GS TON --BCN -YaP --OAR --lOS --lOS --BDR
-BOa --MIL --YA£ --YR_ -MLX

CDVERQGE --DKR --GNM --DKa --MLX --OAR -oar --DKR
--DKR --MRO --O0_ --"ZL -H_W -RC"

--nKR --Mn_ --OK I --MLX --GOX -eaTE _ F I I" 4 _ 4 t F I I I I
tO£S W

aTTITUDE -ZLV _XUV I IMU F-- -ZLV *XVV I B/-XLV -YVV
LFC OPTS H _ M I-.-..-4 H N I-_I-_ I-_ N _ Ii_ H_I-4

8 -ZLV_ ,XVV 8 TEST #2 (MULTI-NODQL)

B TEST _3 (IN-PLaNE)

NOTES:

EZ CAP

3-9 SI2O/B4 41-OlFIN
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GMT (D :m :_) MET (O:H :m) COT ((3't H_M) FO/ BOY BETR _IMoom I Ii I HOUSTON DF_TE ST FLIGHTS EDITIQN PUB. OnTE
176:23;431 177:11;43 004:11:001 004:23:00 176:18:431 177:06:43 06/ 176 COT 27.6 --_JUNE 247 1984 41-0 FINAL 512D184

, i I i I ' i I ! _ I i , I i , I i _ = I ' ' I i I i i '
CDT _' 76 ,_ zo 2, 2z 23 _. _ _ 4 5 6rO : 05 FO : 0

MET :oor " .... 'F. .'_.... 'i'. .'_.. ,'F, , .zp,,, i., Zl' ,2F,

_ b
J

STS SLEEP )OST SLEEP ACI POST SLEEP ACT

PL ]I SRO,E,OO,
! ........I

l

OQY/NIGWT

o._T I 72 I 73 I 74 I 7s I 7_ t 77 I z8 I 79
--RCN -MBX --RLX --O_R -OeR --HBW I BCN
--OKR --DKR --BOB --MIL --MIL --GOS --BOF

GSTON --GNM -MBD --DKR --MLX --MLX --GDX YBR
rl

I _ _ X -NnO --BOA --BOA --MIL
COVERAGE -BG" DKR --TAR --MAX --OKR --OKR --BOA

--OKR --ORR --lOS --lOS --I05 -MLX
-Mg_ --M_L --YQR --Y_R 1TB R --OK R

4
TORS

QTTITUDE , -ZLV -XVV [ ]MUI-- -ZLV -XVV i B/-XLV -YVV _ B/-XLV -YVV --

FB OPTS _ _ HI-'_ H F-'I _ H I'-'-4 _

B -ZLV_ +XVV E TEST #4 8 TEST _I

(MULTI-MODQL) (MULTI-MBDRL)
w CFES - 80 _S OP5

NOTES:

EZ CnP

3-II 5120 IB4 41-D/_IN
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t I r I ' t I ( i t _ , l , i I _ i I ' l I 1 _ i I tCOT :177 ' t_ 2o 21 z2 23 0 I _ 4 6
_D : OG _D : 07 COT:I7D

STS PITV :

EZ CRP
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GMT (O:H:M) MET (O:H:M) COT (O:H:M) FO/ DOT I BETA MOON i HOUSTON ORTE FLIGHT EOITION PUB. ORTE

179:11:43/ 179:23:43 G06:23:001 0D7:11:00 179:06:431 179:18:43 OB/ 179 EDT I 37.6 _ JUNE 27 I 1984 STS 41-D FINRL 5120184

_'I i l,i I i I'' I i'I : I ' I i I L I I'1 z
CDT :179 _ B 9 lo I1 12 t3 _4 tS 16 t7 IB

FD : 08 2_, MET:007 ,p...... I_MET :ooe ..........V..........1..........._...........1 .........I.....,....._..........._...........1.....,....._...........?.....,........

STS DEO_BIT PREP

PLL I J
DRY/NIGHT" i

!!2 tf"_ I_4 { _1_ !1_ 117 I 1 8 !Rc N !19 1120 I

i ORB_'T _ _NIL CN TJ. '..'___8C__L "'_" .L :" _ "_ , "" J. '

--GDX --HAW --80T -AGOI--GDS -GOS --ZOS -EOS -sGo I
- --DKR

GSTON I --NLX -GDX OT -GWMHRw-- --88 -GWM -RG--RCN_U
COVER"GEl NB M ITOS| --BO --GN -- --GNM

- " -" -"+ T l:Z:zzzz[-

RTTITUDE DEORBIT BURN_i ENTQY---_

'-_ o"6-F_-_ I I---.I I-I N

N H

NOTES:

EZ CAP

3-16 5/20/84 4t-D/FIN
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MET ?_ STS 4 I -D DETAILED
[M GSTDM OAYO0OT c CD_ PLT MSI MS2 MS3 M 0 C

[:o ":°°--i TIUTU/VE_N
WEPt

(PL OP5, CFE_ OPFi_RTTnNSI

IX ..'Ao-
X A12 APU HT_ GAS GENIFUEL VTqlIRI PF_F TEST (0SO 0440) VISUAl Pg_g TgST lOS0 04401

PUMP (three) - R Ruin (NED) _ (WIEO,

(POPS OPSp

_/ STRR ID: -Y: 42 , RLPHECCA (POPS OPS,
.L -l_ 15 ) HADRR |

B . ANG DIPz 89 . I I
i _EOO los -Y ---Z __ riNG EMR (POPS OPS,

_ [_ , 2 _ 1
RNGS 6X ( ) .... ( ) .... ( ) .... (POPS OPS,

MH NOTE: In Step 2, leeve the
AY ( ) .... ( ) . ( ) ..... ._..,.....,?, LP,'Tu IQ _cxniD !£!_!i'!c_}

N 6Z( ) .... ( ) .... ( ) .... (PHOTOl TV, ____ E
4 P/IV lq fCI rlllfl_)

- EXECUTION TIME: l i / i I _ -- : i- NRUI (07:47 - 07:49)

n

i 66:A0--I

A19 _COA$ P_R-O_g NoLd_t CQAg-RFT

4 HNVA INU ALIGN PIT
T --I I R-Zll.7 P=307.7 T-353.2 _ (UOT)

R/RUTO/VERN (08:20) Ini t NN_ H20 SPLY DUMP
| Tfl,At T{N - S IRK (ORB OPS) OTY TK A t O

CO_ CRLIB_ATION (OR8 ORS}
MNVe (T['l() -71V. *XU_/

[G'2 BY-3 OM-IOO

WG 09t00--_ R/AUTO/VERN [nit TEK PR£ SLEEP fiCTIVTT_
MR (ORB OP

I STA_ IO: -Z 15 HADA_
- _ M ST_ AVAIL UNTIL: 0 9 : 5 2

G W -Z _, 91RS__. ____
0

] _ UPDOTE TIMEZ --t -- :__ ___

tOtOO

4-3 41-DIFIN t 6105184



NET _ STS 4 1 -O DETRILED
GSTON OAVO00T CDI_ PLI MSI MS2 MS3 N _

tO:G0 - _

_I il 8)) IAn _UO/VERN

N]
PRE ¢_IFFPACTIVITY

G (O_B OP C_JL,53__)
H
N :3:::

]
II:O0--

R
C
0

R
]c .

N

12:00 -

I

_-I-
L

R ' d

G I0

II -tl L

N
K

14100--

115. L
4-4 4t -CI/F|N 5120164
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EZ CAP - CREWSCHEDULEDACTIVITIES

NOTES:

(X/Y) - X: Crew Time Required
Y: No. of Persons if > i

Unless stated otherwise, procedures are in the Orb Ops or Cue Card.
MEALand EXERCISEdo not have a procedure.

CLOUDSOpps after FD7 Presleep will not be shown.

Constraints (noted with '*'):
No C360 ops or LFC data takes i0 min prior to or during SPLY H20 DUMP
No EXERCISEduring OAST-I EXT, RET, or DYNTESTS
CompleteCFES OPS VTR (P/TV 08) and review prior to FD5 SCHEDULEANYTIME (cont):P/TV'14 Earth Views

• IM/_X- Earth Features (3 sites)
PERFORM DAILY: - TerminatorCrossing

(30 min)Meal Prep _ C_rcularStorm

Meal (lhr/6) _ ............................._--_-._--- -_

Exercise*(1 hr/6) SHOPPING LIST:
IMAX Reload (30 min/2) FDI - MCP Activities (DSO0439 - MED DSO)

SCHEDULE ANYTIME: - P/TV i7 Glow (DSO 0305) I
P/TV 06 OAST - 1 Activities

® C360/IMA_- StaticMast (100%) P/TV 19 CLOUDS Opps. (Presleep)

Solar Array front-litby sun - OKINAWA0/09:05 - 0/09:07 1• IMAX - DynamicMast 0/10:41- 0/10:43
- Top of Mast

" FD2 - P/TV 19 CLOUDSOppg.' (Presleep)
P/TV 08 CFESOPS* - MAUl 1/08:03 - 1/08:04

• IMAX/PAO

P/TV 09,10,11 In-Cabin Activities OKINAWA1/09:21 - 1/09:23
• IMAX 1/10:57 - 1/10:59

Crew Module Measurement (DTO 0321 - Cue Card) FD3 - P/TV 19 CLOUDSOpps. (Postsleep)
• Alignment Marks (I hr) - DIEGOGARClA 1/20:25 - 1/20:27
• GAPMeasurement (40 min/2)
• Tape Measurements (20 min/2) - P/TV 19 CLOUDSOpBs. (Presleep)

- OKINAWA2/09:36 - 2/09:38

4-14A 4J-D/FIN



ADDITIONAL OAST TEST:* (PLOPS) MED DSO (MED):
- SA DAE 100% (Test #2 - O/P)
- SA DYN 70% (Test #4 - M/M) Near Vis & Contrast (DSO 0408)
- RET/EXT PERF (30 min/PLT,PS) J :
- MAST TEMP GRADIENT

SHOPPING LIST - P/TV 19 CLOUDSOpps. (Presleep)

ADDITIONAL C360 SCENES:*
- P/TV 14 EARTH VIEWS MAUl 3/06:58 - 3/07:00

- Terminator Transit
- Exposure Experiment FD___55

FD___44 Set-up for VTR Dump, Orb 67:

Set-up for Live TV, Orb 48: P/TV 08 CFES OPS (15 min)

P/TV 06 OAST-I Activities (15 min) RME OPS (PLOPS):

Midfliqht Reconfiq: PRM Deact (Step 2) ( 5 min) j :
PRM Act (Step i) ( 5 min) j :

RCS Regulator Reconfig (a.m.) (I0 min) __/ : HRMAct (Step i) ( 5 min) J :
07/08 He PRESSA(three)-CL (tb-CL) HRM Deact :(Step 2) (15 min) __/ :

B(three)-GPC (tb-OP)
ECLSS Redundant Component C/O (10 min) / : CFES OPS (PLOPS):
HTR Reconfig - B (6 min) J :

• ill S)PCS (1) 2 Config (5 min/2) j . ELISA D (Cue Card) (4 _- _
AIR SAMPLE (DTO 0622) Rcd MET on Bottle J. : ELISA C5 (Cue Card) (2.5 hrs)

rTi T ATE _3Vr£LIR_IL TE_T / _ _%iLal Inll[]

RME 0PS (PL 0PS): STOP COLLECTION (10 min)

PRM Act (Step 1) ( 5 min) J : MED DSO (MED):
HRMAct (Step I) ( 5 min) ._/ :
HRMDeact (Step 2) (!5 min) _J :__ Visual Perf Test (DSO 0440)

(30 min/MSl,MS2) J :

CFES OPS (PLOPS): P/TV 17 GLOW

ELISA C3, C4 (Cue Card) (2.5 hrs)
FILTRATE TEST (30 min) GLOWsetup for next morning (20 min)

4-14B 41 -D/FIN



SHOPPINGLIST - P/TV 19 CLOUDSOpps. D_

Postsleep Set-up for Live TV/VTR Dump, Orb 94:
DIEGOGARCIA 3/19:21 - 3/19:22

P/TV 15 Student Experiment (35 min)
Presleep
MAUl 4/05:37 - 4/05:39 Set-up for Live TV_ Orb 96:

P/TV 13 Crew Conference (20 min)

Set-up for Live TV, Orb 82: RMEOPS (PLOPS):

P/TV 12 - LFC OMSBURN (25 min) HRMAct (Step i) ( 5 min) J :
HRMDeact (Step 2) (15 min) J :

RMEOPS (PL OPS):
CFES OPS (PLOPS):

PRMDeact (Step 2) ( 5 min) J :
HRMAct (Step i) ( 5 min) J : POST-PROCESSPROD.MIX STOP(15 min)
HRMDeact (Step 2) (15 min) J :

MEDDSO (MED):
CFESOPS (PLOPS): Visual Perf Test (DSO0440)

(30 min/MSI,MS2)
FILTRATETEST (30 min)
STARTCOLLECTION(30 min) Day Before Entry Reconfiq:
rLu_n _ u_ui _u llilll)

POST-PROCESSPRODUCTMIX (30 min) LAMP& FIRE SUPPRTEST (i0 min) J :
PROTEINCHARACTERIZATION(Cue Card) (30 min) CABIN CONFIG/STOW (2.5 hrs/6)

MEDDSO (MED): SHOPPINGLIST - P[TV 19 CLOUDSOpps.

Near Vis & Contrast (DSO0408) Postsleep
(30 min/PLT,PS) j : DIEGO C_ARCIA 5/17:54- 5/17:56

FD8
P/TV 17 GLOW

GLOW setup for next morning (20 min) Before Leavinq CAP
Meal Cleanup/Stowage (10 min)

SHgPPINGLIST - P/TV 19 CLOUDS Opps (Presleep)
Fluid LoadingPrep (DSO 0402)

MAUl 5/05:48- 5/05:50 Fill 4 drink containerswith 8oz H20 each (per
crew member

4-14C 41-D/FIN
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FLIGHT DAY 3 DEPLOYMENT

.f

OVERVIEW

A timeline is provided for the orbit 33D deploymentof Syncom IV.
The nominaltimeline for flight (JaysI and 2 can be followedexcept
the Solar Cell CalibrationFacility (SCCF)data activity (-ZSI attitude)
will be del_ed until after the deploymentdue to the payload'sthermal
constraints.

The FD3 deploymenttimelinesbegin at 1/lg:00 (Post Sleep timeframe)
and return to the nominaltimelineat 2/02:35 (after the OMS burn).

NOMINAL FD2 CHANGES:

• Replacethe 'SCCFDATA TAKE' at 1/05:5!5with a '-ZLV+XVV MNVR'

CompleteP/TV 06 (OASTACTIVITIES)SETUP & ACT before '1ST EXTENSION'

The followinqactivitieswill be rescheduledif time permits:

• Two 'SCCF'data takes (two daylightpasses)
• Exercisefor the CDR and MS3
• IMAX land view (P/TV 14)

5A-I 41-D/FIN





GMT_':':M_.I........MET_,,H:',__OT_O,H:_>_-°,OOYBET_INO0, jr __.TTI.,_i _UBO_T_
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CDF
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L R RETURN TO THE NOMINRL TEHELINE AT 210Z:35 (RFTE[ THE OMS BURN).
T N Y B o

N U COMPLETE PlTV DE (BAST RCTIVITIES) SETUP & A_T BEFORE ¢IST EXTEN$10N _.

C V R N OMS

PLT | O R N N THE FOLLOHING AETIVITIES HILL BE RESCHEDULED EF TIME PERMITS=

U V -TWO 'SCCF' OATA TAKES.

N R -EXERCISE FOR THE CO_ AND MS_.
I"

-PITV 14 MAX n V=

P IIII

R T I S

P 0

E I M

O MERL
MSI E N $ N

_ E T A 1T

MbL ! N0•

MS3

ORTINIGHT

ORBIT _2

-NIL --HAW --RUN --MIL --GOX I HAW --IOS --AGO

--BDA --GDX --BOT --MLX -.GDS --BOT -8WM --AC_
;STDN -MLX --;OS --TAR -BOA -MIL --lOS --HAW

COVE_RG --DKR --MIL --GHM --RUN -RUN --GNM --AGO
-RCN --MLX -- HAW --BOT --BOT --MAW --ACN

-BOT --BOB --GOS --GWM lOS --RGO -lOS

RTT]TUDE -- -ZLV -XVV _-- HIN _

LFC OPTS H_ _ _ _ _ H

B URPE _RNRVERRL _ QMS _OLLBRCK
NOTES: SYNCOM FOS DEPLOY BOTO_,_ U..E.ST._EpLU.EO_"_E.OOEL_E_
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HIGH-PRIORITYMISSION

The High PriorityTimeline is based on the followingassumptions:

The Mission is 97 hours with landingon FD5

The followingpriorityactivities,as defined by the Flight Rules,
are scheduled:

(1) SYNCOM IV - deployment
(2) CFES - 48 hrs of operation
(3) OAST-I

a) Extension/Retraction Test
b) One Performance Test
c) One Dynamics test of each type at 70%

In-Plane (DAE)
- Out-of-Plane
- Multi-Modal

d) One SCCFdaylight pass
(4) LFC

a) Stellar Calibration
b) Thermal Verification - Hot
c) Thermal Verification - Cold
d) As many -ZLV data takes as practical

• Other payload/DTO activities will be scheduled to the maximum
extent possible.

• FDI and the SYNCOMIV deployment on FD2 are nominal.
The High Priority Timeline begins at MET 01/03:45

® The Primary landing site on FD5 is EDW(orbit 65) at MET 04/01:10
(CDT 08:53)
The crossrange is 392 NM

• If Syncom is deployed on FD3 rather than FD2, the OASTtests will be
affected.
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CREW ACTIVITV PLAN NOTES
(CONSTRAINTSAND GUIDELINES)

A. FLIGHT DESCRIPTION
o
z

41-D (0V-103)will launch from KSC on June 20, 1984, into a 173 nm
orbit at an inclinationof 28.5. The missionduration will be 7
days (~168 hours). Nominal landingoccurs at EDW on June 27, 1984.

Landingopportunitiesare:

LANDING
ORBIT NO. SITE LOCAL TIME

Primary 1].3 EDW 06:36 PDT
Nominal Backup NONE

WeatherAlternate I]2 KSC 08:11EDT

Primary 129 EDW 06:19 PDT
1 Day Late Backup NONE

Weather Alternate 128 KSC C7:53 EDT

Primary 145 EDW 06:00 PDT
2 Days Late Backup NONE

WeatherAlternate 144 KSC 07:35 EDT

MAJOR EVENTS

LAUNCH (KSC) June 20, 1984
MET (DD/HH:MM:SS) 0/00:00:00
Day of year 172
CDT/GMT 07:43/12:43

MECO

MET (DD/HH:MM:SS) 0/00:08:45
ALT ha/hp (nm) 84 x -2

OMS-1

MET (DD/HH:MM:SS) 0/00:10:41
AV (fps) 264
AT (MM:SS) 02:39
ORBIT ha/hp (nm) 1173x 512

OMS-2

MET (DD/HH:MM:SS) 0/00:46:01
AV (fps) 216
AT (MM:SS) 02:20
ORBIT ha/hp (nm) 173 x 173

SYNCOMSEPARATION(OMS)
MET (DD/HH:MM:SS) 1/00:54:15
AV (fps) 15
AT (MM:SS) 00:ii
ORBIT ha/hp (nm) 181 x 173
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RECIRCOMS
MET (DD/HH:MM:SS) 1/02.27.39

s AV (fps) 12
AT (MM:SS) 00:i0
ORBIT ha/hp (nm) 173 x 173

LFC ORBIT ADJUSTBURN (OMS)
MET (DD/HH:MM:SS) 5/02:00:00
AV (fps) 92
AT (MM:SS) 00:55
ORBIT ha/hp (nm) 173 x 121

MET (DD/HH:MM:SS) 5/02:44:08
AV (fps) 93
AT (MM:SS) 00:55
ORBIT ha/hp (nm) 121 x 121

DEORBITBURN
MET (DD/HH:MM:SS) 7/00:00
AV (fps) 256
AT (MM:SS) 02:11
ORBIT ha/hp (nm) 120 x -18

ENTRYINTERFACE
MET (DD/HH:MM:SS) 7/00:23

LANDING (EDW)
MET (DD/HH:MM:SS) 7/00:53
Day of year 179
CDT/GMT 8:36/13:36

B. CREW

I. The crewmen responsible for performing an EVA, should one
become necessary, are: MSI will be EVI, MS2wi]l be EV2, and
MS3will be IVI.

2. There will be 6 crewmen flying this mission, with each
specialist assigned to the following tasks:

CDR- Overall mission decisions, vehicle control, G&N, ECLSS,
Guidance, FCS

PLT - Backup flight control, G&N, IMAX, DTO's, APU/HYD, MPS,
EPS, Cryo

MSI - Backup System procedures,P/L monitor, SYNCOM, LFC,
CINEMA 360, Earth Obs, C&W, Mech/PLBD

MS2 - Systemsprocedures,backup G&N, Student Exp, CLOUDS,
RME, DSO's, Flight Rules, DPS, Nav

MS3 - OAST-I, RMS, CFES, IFM, Comm/Inst,OMS, RCS
PS - CFES

I
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C. ORBITER SYSTEMS

i. Communicationsand Instrumentation

a. The OperationalInstrumentation(OI) systemwill nominally
be managed from the ground throughuplink RTC coordinated
with the crew.

b. There are 12 GSTDN sites availablefor on-orbit coverage:
ORR, GDS(GDX),MIL(MLX),BDA, HAW, GWM!,AGO, ACN, MAD(MAX),
YAR, BOT, and DKR.

c. There are 3 GSTDN sites availablefor real-timeTV:
GDS(GDX),MIL(MLX),and HAW.

d. There are 2 GSTDN sites availablefor UHF voice only:
YAR and BOT.

e. TDRS is assumedto be in position (41°W)for this edition
of the Crew Activity Plan.

2. Guidance and Navigation

a. The Orbiter state vectormust be uplinkedwhenever
downtrackerror in the on-board vector becomesgreater
than 20 nm, but is usuallyuplinkedwhen errors are much
greaterthan 5 nm. These are real-timecalls. In
addition,state vectorsmust be uplinked for specified
targetswhen utilizingan OrbitingVehicleas a TGT ID with
UniversalPointing.

b. IMU alignmentsoccur approximatelyevery 12 hours in the
morningand evening activitiesand prior to major events
requiringlow navigationuncertainty.

3. EnvironmentalControland Life SupportSubsystem (ECLSS)

a. The C02 absorbersare installedfor launch and entry and
are alternatelyreplacedon-orbit as required.

b. The four supply water tanks and one waste water tank are
loadedfor launchwith volumessufficientto meet an orbit
3 launch day deorbitopportunitywith PLBDs failed closed.
If waste water productionexceedsstoragecapacity,a real-
time call will be made to performa waste tank dump.
Normallytwo supplywater dumps will occur per flight day.
A real-timecall will be made prior to each to inform the
crew whether a dump is required,and to what level. Tanks
A and B will be dumped to a level that will allow the tanks
to be full prior to the next daily group of deorbit
opportunities.
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D. TEXT UPLINK SYSTEM

.... i. The teleprinter (TPR) will provide an on-orbit capability to
receive and reproduce text-only data (such as procedures,
weather data, and CAPupdates or changes) from MCC. The TPR
uses S-Band and is not dependent on TDRSKu-Band. TPR uplink
requiresI to 2.5 minutes per message, dependingupon the
numberof lines (up to 66). Activation includespowering up
the unit during Post Insertion. The TPR will remain on
continuouslyuntil deactivationprior to seat ingresson entry
day.

2. The Text and Graphics System (TAGs)will not be flown.

E. TELEVISION/PHOTOGRAPHY

I. The CCTV systemsprovidetwo color wide-anglecameras for in-
cabin coverage. There will also be four PLB TV cameras,and
two RMS TV cameras configuredas follows:

Camera Lens

A(Port Fwd)......................MonochromeLens Assembly (MLA)
B(PortAft)......................MLA
C(STBDAft) ...................... MLA
D(STBDFwd)...................... MLA
RMSEnd Effector ................. MLA
Elbow (RMS)...................... Wide Angle

2. The video tape recorder (VTR) is available with 30-minute
cassettes.

3. 16mm, 35mm, and 70mmcamera systems are available.

4. Four dedicated video tape recorders are available for OAST-I
operations. One VTRwill be available for the other payload/
Orbiter activities.

5. The Cinema 360 camera will be used for photography from the
payload bay.

6. The IMAX camera will be used in tile cabin for in-cabin and out-
the-window photography.

F. REMOTEMANIPULATORSYSTEM(RMS)

The RMSwill be used and evaluated in the accomplishment of the
following DTOs:

DTO0316 Upper Stage Plume DamageModel Verification (Plume
Witness Plate)

f

DTO 0322 TPS - Post Launch Evaluation of OV-I03

DTO 0621 First ProductionUnit Remote ManipulatorTests
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The RMS will also be availablefor contingencypurposes for OAST-I.
The elbow TV camerawill be used for photographicdocumentation.

G. PAYLOADS

i. SYNCOM IV

The SYNCOM payload is a communicationssatellitewith integral
solid rocket perigee kick motor and liquid propellantapogee
motors. The deploymentopportunitiesare determinedby con-
straints imposedon the right ascensionof the ascendingnode
of the orbit. Normally,a deploymentat the descendingnode
of orbit 17 is planned, followed45 minutes later by a PKM burn
on the ascendingnode of orbit 18. If the deploymenthas to be
delayed, a second attemptwill be scheduledon FD 3 with an
orbit 33D deploymentand an orbit 34A PKM burn. SN¥COM is
'frisbee'deployed (i.e._the deploy consists of a simultaneous
rotation and translationalong thE!-Z axis).

SYNCOM deploymentevents and times are presentedin Table 9-1.

2. OAST-1 (Officeof Applicationsand Space Technology--I)

OAST-I is a payloadcontainingthree experimentsmounted onto a
support structure. The three experimentsincludethe
following: I) Solar Array Experimentwhich consists of an
extendableSolar Array wing with the capabilityof extensionto
about 100 feet (ft); 2) DynamicAugmentationExperimentwhich
is a structurecontainingsensor and electronicspackages; and
3) Solar Cell CalibrationFacilitywhich is a self-contained,
data acquisitionand storagepackage_

The Solar Array Experiment(SA or SAE) will be unfolded1=rom
its containerin the payloadbay to a lengthof 73.5 ft C70%
extended)and 105 ft (100%extended)and used for dynamic and
thermal testing. The dynamics tests will consist of a
quiescentarray excited by VRCS pulses. The amount of tip
deflectionwill be measured using orbiterCCTV camerasand
sometimesby a DynamicAugmentationExperiment(DAE) which uses
a low power laser. The crew will be required to extend and
retractthe array, input the pulses,operate the cameras, and
provide constantmonitoringof the array'sstability.

A Solar Cell CalibrationFacility (SCCF)will be used to deter-
mine the validityof balloon flight solar cell calibrationand
laboratory-generatedsolar cell temperaturecoefficients. The
SCCF is self-containedand requiresminimal crew interface.

OAST-I events and times are presented in Table 9-2.
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3. LFC (Large Format Camera)

The Large Format Camera is a precisioncartographiccamera
which will acquire high resolutionphotographyof the Earth's
surface. All land masses with the sun elevationangle greater
than 25° are consideredcandidatetargets for LFC photography.
Data acquisitionon-orbit will be ground controlledexcept
for specificengineeringtests commanded by the crew.

LFC events and times are provided in Table 9-3.

4. RME (RadiationMonitoring Equipment)

The RME experimentis designed to measure radiation levels in
the Orbitermiddeck at various times throughoutthe flight.
Experimentequipment includesthe Handheld RadiationMonitor
(HRM-III),a gamma and electrondosimeter, and the Pocket RME
Meter (PRM),a neutron and proton dosimeter. The HRM-III will
operate four times during the mission for durationsof 1 hour
to 3 hours,while the PRM will operatetwice for durationsof
8-18 hours.

RME operationtimes are provided in Table 9-4.

5. CFES (ContinuousFlow ElectrophoresisSystem)

The CFES is an electrochemicalsystem that can segregate
particlesof varying electricalchargeswithin a biological
sample using a continuousseparationprocess. The process is
based on the relativemotion of the particleswithin an elec-
tric field (Electrophoresis).CFES Ill is designed to run con-
tinuouslyfor 80 hours. CFES Ill operationswill also include
a new activity known as 'Elisa'or Enzyme Linked Immunosorbent
Assay. Elisa is a biologicalantigen-antibodyassay used for
detectionof a specific hormone. The activitydurationwill
be from 2.5 to 4 hours dependingupon the number of sample
fractionsassayed.

CFES operationtimes are provided in Table 9-5.

6. CINEMA 360

The Cinema 360 is part of a joint endeavoragreementbetween
NASA and Cinema 360, Inc., a group of 3 planetariums,to
produce a color motion picturefilm of Shuttle Flight
Operationsfrom launchto landing. One 35mm 'Arriflex'motion
picturecamera in the payloadbay, port side, will be mounted
in a heated pressurized 'GAS' can, viewingthrough an optical
dome, using a 'Fisheye'lens. Interfacefrom the cabin with
Cinema 360 is via the AutonomousPayload Controller (APC).

Cinema 360 operationtimes are provided in Table 9-6.
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7. IMAX

The IMAX camera is part of a joint endeavor agreementbetween
NASA and IMAX SystemsCorp. of Toronto, Canada, to produce a
color motion picturefilm of Shuttle FlightOperations from
launch to landing. One 70mm motion picturecamera will be
stowed in the middeck with several lenses,two loaded film
magazines,and five rolls of reload film.

IMAX operationtimes are provided in Table 9-7.

8. STUDENT EXPERIMENT

The Student Experimentfor this flight is the 'Purificationand
Growth of a Simple Gallium Crystalby the Float Zone
Technique' This experimentis designedto compare a crystal
grown by the Float Zone techniquein a low gravity environment
to a crystal grown in an identicalmanner on earth. The
material involvedconsists of a 10 in. rod of Gallium doped
with Thallium. The crystal is containedin a Fluid Experiment
Apparatusmounted in the middeck (in place of one stowage
locker). To conduct the experiment(a 5-hour operation),the
crew must mount a Super 8 camera atop the apparatusand apply
heat to the crystal interfaceuntil a molten zone is forme_.
Once formed,the molten zone is slowly and uniformlytranslated
the lengthof the rod. It is highly desirableto remain oft
VRCS controlFor the first two hours of the experiment.

The Student Experimentoperationtimes are provided in
Table 9-8.

9. CLOUDS

The purpose of this experimentis to document (photographically
with a 35mm camera)cloud cover dynamics and morphologyat
least 4 times over any of eight weather stations (Maui, Cape
Canaveral,Clark AFB Philippines,EasternMediterranean,Diego
Garcia, Puerto Rico, Okinawa,Guam) where local atmospheric
conditionscan be measured concurrently. Targetsof
opportunitywill be scheduled,but photographswill only be
taken if there is scatteredcloud cover.

Clouds events and times are provided in Table 9-9.

10. GAS

The GAS payload is a self-containedexperimentpackage that
requiresminimalcrew activity. One GAS p_lload has been
definedfor STS 41-D (G518).

The GAS G518 payload is by Utah State Universityand consists
of three experiments. The first experiment is a solder-flux
separationtest, the second a study of capillarywaves on water
surfaces and Finallya thermocapillaryFlow in liquid columns
experiment. No OMS burns during the first 5 hours of experi-
ment operationis desired.

GAS events and times are provided in Table !).-10.
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INTRODUCTION

The followingtable describesthe schedulingdata and rationalefor
on-orbitcrew activity relatedDTOs/DSOsfor 41-D. The current FRD
(Ref. 2) was used for compiling this table.

0
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TABLE 8-1
41-D ON-ORBIT CREWACTIVITY RELATED DTOs/DSOs

ii

DTO/DSO TITLE SCHEDULED SCHEDULING REMARKS
NUMBER MET(D/HH:MM)

DTO 0316 Upper Stage Plume Damage Syncom PKM The RMSwill be positioned so that the witness plate
Model Verification (1/01:25) (records upper stage solid rocket motor exhaust plume

data) is perpendicular to the line-of-sight to the upper
stage

DTO 0321 Crew Compartment Structure Crew Discretion Comprised of three major activities (tape measurements,
Deflection Investigation locker gap measurements, and locker marking). This test

is scheduled whenever compatible with other middeck
activities

DTO 0322 TPS - Post Launch 1/23:30 Inspect the following areas:
Evaluation of OV-!03 Forward RCS

- Areas adjacent to windshield
- Crew Compartment Canopy/top

L/H OMSPOD
- L/H Vertical Tail/Speedbrake Panel

If SYNCOMis deployed on FD3, this DTO becomes a shopping
list item

DTO 0402 Follow-on Vehicle PRCS Hot 5/20:25 Operate the THC/RHC to fire each jet a minimum of 240 ms
Fire Test

]TO 0507 PLBD Installation & Rigging Post Insertion This test is performed on the first flight of a new
Verification Deorbit Prep vehicle.

The purpose is to manually open/close the PLBD
and take visual sightings and video tape recordings
during the initial and final door operations
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TABLE 8-1 (Continued)
41-D ON-ORBITCREW ACTIVITY RELATEDDTOs/DSOs

DTO/DSO SCHEDULED
NUMBER TITLE MET(D/HH:MM) SCHEDULINGREMARKS

DTO 0621 First ProductionUnit 0/07:00 Check the followingRMS functions:
Remote ManipulatorSystem - Opr CMD Mode Payload Handling
Test - RMS Direct Drive Mode

- RMS Single Mode
- RMS Backup Mode
- End Effector Grapple/Rigidization
- End Effector Backup Release
- Manual AugmentedMode Phasing

DTO 0622 Cabin Atmosphere 0/04:00 The 3 Whole Gas Samples are to be taken:
Verificationwith Full FD4 - As soon as possible followinglaunch
Cabin Pressurization FD7 - Near the midpoint of the mission

(duringcabin - As near deorbit as possible
stow)

DTO 0705 Shuttle Launch ShoppingList Crew Action is not required. The ground will:
Configuration - Operatethe orbiter S-BD PM system during one or more
CommunicationsPerformance sequentialMILA and BDA passes

- Switch between the PM quad antennasystem during at
least one pass

- Check the uplink/downlinkunencryptedmode (highly
i desired)

DTO 0778 AFSCFNetwork Test Shopping List Crew communications via A/G voice. This DTOwill
demonstrate the RTS' capability to support the Orbiter's
realtime uplink/downlink and recorder dumps
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TABLE 8-1 (Continued)
41-D ON-ORBIT CREWACTIVITY RELATED DTOs/DSOs

i

DTO/DSO TITLE SCHEDULED
NUMBER MET(D/HH:MM) SCHEDULING REMARKS

]SO 0305 Characterization of 5/00:30 While in a +XLV, -ZVV attitude, subject RMS specimens to
Surface-Originated 5/19:50 atomic oxygen during the night pass. The crew will set
Vehicle Glow Shopping List up the equipment an orbit before the glow test. A

shopping list item is to perform another 'Glow' test as
early into the flight as possible after obtaining the
173 nm circular orbit

DSO0401 Validation of Predictive At each crewman's Allow 5 minutes per crewman each mission day after the
Tests and Countermeasures convenience evening meal before sleep. A debrief checklist and
for Space Motion Sickness during the Pre- microcassette recorder will be used

sleep timeframe

DSO0402 Cardiovascular Decondition- Prior to Deorbit Crew fills drink containers to use for fluid loading
ing Countermeasure Preparations before entry
Assessment (FD8)

DSO 0408 Near Vision Acuity and 1/07:30 2 Crewmen at a time will perform this DSO. This DSO will
Contrast Sensitivity FD4 be scheduled on flight day 2. For flight days 4 and 6,

FD6 the crew will perform it at their discretion

DSO0439 Documentation of the Action Priority shopping It is desired that each crewmember make a recording of
of Metaclopramide (MCP) list item their bowel sounds. A recording of 15 minutes minimum

any time on FDs i and 2 and one more any time thereafter
and during the first time anyone takes MCP

DSO 0440 Crew Visual Performance 0/06:00 2 Crewmen at a time will perform this DSO. This DSO will
Testing 2/06:20 be scheduled on flight days i and 3. For flight days 5

FD5 and 7, the crew will perform it at their discretion
FD7
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TABLE 8-1 (Concluded)
41-D ON-ORBITCREW ACTIVITYRELATED DTOs/DSOs

DTO/DSO SCHEDULED
NUMBER TITLE MET(D/HH:MM) SCHEDULINGREMARKS

]SO 0901 DocumentaryTelevision Each day, one live TV, VTR dump, or bring home tape will
be plannedfor a flight unique activity

FD1 02 - PayloadBay Views _ Live TV - Predeployactivities
FD2 04 - SYNCOM IV Deploy (VTR Dump - DeployFD3/4 06 - OAST-1 Activities
FD5 08 - CFES OPS (VTR Dump)
FD6 12 - LFC OMS BURN

FD7 15 - Student Experiment
13 - Crew Conference

DSO 0902 DocumentaryStill Documentany significantactivitythat best depicts the
Photography basic capabilitiesof the Space Shuttle

FD2 04 - SYNCOM iV Deploy
FD3 06 - OAST-1 Activities

FDs4-7 Crew Discretionpictures

DSO 0903 DocumentaryStill FDs4-7 Documentcrew activities,orbiter functionsand
Photography accommodations,mission-relatedscenes,and any

unscheduledactivitiesof interest(crew discretion
pictures)
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TABLE 9-1
SYNCOM DEPLOYMENTEVENTS AN[)TIMES

(ORBIT 18A PKM BURN)

EVENT MET (D/HH:MM) DEPLOY MINUS (HH:MM)

PREDEPLOYCHECKOUT 0/23:23 01:15

PIVOT/KEELPIN RETRACTION 0/23:38 01:00

MNVR TO DEPLOY ATT 1/00:18 00:20

PUSH OFF PIN RETRACTION 1/00:28 00:10

STATUSCHECK 1/00:33 00:05

DEPLOY 1/00:38 00:00

OMNIANT DEPLOY 1/00:39 (+)00:01

SPINUP 1/00:45 (+)00:07

OMSSEP MNVR 1/00:53 (+)00:15

WINDOWPROTECTMNVR 1/01:07 (+)00:29

PKMIGNITION 1/01:23 (+)00:45

9-2 41-D/FIN



TABLE 9-2
OAST-1 EXPERIMENTACTIVATIONAND OPERATIONTIMES

APPROX MET DURATION (HH:MM)
EVENT (D/HH:MM)

OAST ACTIVATION POST INSERTION 00:10

MAST NUT UNLOCK 1/22:55 00:05

1st EXTENSION 2/03:25 00:30

1st RETRACTION 2/04:05 00:15

SA DYNAMICSTEST 70% (O/P) 2/04:40 00:55
(M/M) 3/03:25 01:10
(O/P) 3/04:55 01:10

SA DYNAMICSTEST 100% (O/P) 3/01:00 02:05
(M/M) 3/23:45 02:05

SA DAEDYNAMICSTEST 70%
(O/P) 2/05:45 00:55*
(M/M) 3/20:45 01:20
(I/P) 3/22:15 01:20
(M/M) 4/19:30 01:20

SA DAEDYNAMICSTEST 100%
(M/M) 4/21:00 02:00

SA PERFORMANCETEST 2/221:00 02:55

SA MINI PERFORMANCETEST 4/02!:05 01:00

SCCFDATATAKEACT(2 ORBITS) 1/05:55 00:25**
(i ORBIT) 3/06:25 00:20
(2 ORBITS) 4/03:40 00:20
(I ORBIT) 5/17:10 00:20
(i ORBIT) 6/00:35 00:20
DEACT 6/01:50

OASTDEACTIVATION DEORBITPREP 00:i0

*NOTE: THIS TEST DOESNOTREQUIREA SPECIAL ATTITUDE
**NOTE: THE DURATIONREFLECTSCREWTIME
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FABLE9-3
LFC EXPERIMENTACTIVATIONANDOPERATIONTIMES

i

EVENT APPROXMET
(D/HH:MM) DURATION(HH:MM)

LFC ACTIVATION POST INSERTION 00:05

STELLARCALIBRATION 1/04:00 00:40
6/01:40 00:25
6/03:10 00:25

OBLIQUEPHOTOGRAPHY 1/21:20 00:40

LUNARCALIBRATION 2/02:45 00:40

HORIZONSCAN 5/03:25 00:30

THERMALHOTSOAK 6/00:35 ONEDAYLIGHTPASS

THERMALCOLDSOAK 6/02:05 ONEDAYLIGHTPASS

LFC DEACTIVATION DEORBITPREP 00:I0
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TABLE 9-4
RADIATIONMONITORINGEQUIPMENT (RME)

. ACTIVATIONAND DEACTIVATIONDAYS

EVENT FLT. DAY

HRM ACT FD4
DEACT FD4

ACT FD5
DEACT FD5

ACT FD6
DEACT FD6

ACT FD7
DEACT FD7

PRM ACT FD4
DEACT FD5

ACT FD5
DEACT FD6

TABLE 9-5
CFES ACTIVATIONAND OPERATIONTIME

APPROXMET APPROXDURATION
EVENT (D/HH:MM) (HH:MM)

CFES Activation 1/02:3;0 _85:30

CFES Closeout FD6 (80 HRS OPERATION
TIME AFTER ELISA
INITIATED)

r
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TABLE9-6
CINEMA360 ACTIVATIONANDPHOTODAYS

EVENT MET ORFLT. DAY

CINEMA360 ACTIVATION FDI (POST INSERTION)

PLBDOPS FDI (POST INSERTION)

SYNCOMDEPLOY FD2

OAST- EXTENSION FD3/CREWDISCRETION

SUNRISE 2/21:00

ORBITERATTITUDECHANGE 5/19:20

GEOGRAPHICFEATURE 5/22:15

CINEMA360 DEACTIVATION 6/19:40

TABLE 9-7
IMAX PHOTODAYS

EVENT FLT. DAY

EARTHVIEW 1/20:55

OAST- EXTENSION/TESTS FD3/CREWDISCRETION

CFES CREWDISCRETION

IN-CABIN ACTIVITIES CREWDISCRETION
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TABLE 9-8
STUDENT EXPERIMENTOPERATIONTIMES

- CRYSTALGROWTH BY FLOAT ZONE TECHNIQUE

APPROX MET

EVENT (D/HH:MM)

CRYSTALGROWTH SETUP & ACT 5/18:30

CRYSTAL GROWTH CHECK 5/19:45

CRYSTAL GROWTH DEACT 5/23:30

.f
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TABLE 9-9
CLOUDS DATA OPPORTUNITIES

SCHEDULEDSITES* MET OF SITE AOS/LOS
(D/HH:MM)

MAUl 00/07:47-07:49

CAPE CANAVERAL 00/22:42-22:44

CAPE CANAVERAL 01/00:19-00:21

PUERTO RICO 01/02:00-02:02

CAPE CANAVERAL 01/22:58-23:00

CAPE CANAVERAL 02/00:34-00:36

MAUl 02/06:42-06:44

CAPE CANAVERAL 02/23:13-23:16

PUERTO RICO 03/00:55-00:57

PUERTO RICO 04/23:49-23:52

PUERTO RICO 05/23:36-23:37

*SITES THAT OCCUR OUTSIDEOF THE PRESLEEP,
SLEEP, AND POSTSLEEPTIMEFRAMES

THE EZ CAP LIST (PG 4-14A) CONTAINSCLOUD
OPPORTUNITIESTHAT OCCUR DURING THE
PRE/POSTSLEEP TIMEFRAMES
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TABLE9-10
GASACTIVATIONANDDEACTIVATIONTIMES

j-

APPROXMET
EVENT (D/HH:MM)

GROUPA (ACTIVATION) 0/04:10

GROUPB (DEACTIVATION) 6/18:15
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TABLE 9-11
DAP A CONFIGURATIONS

At* A2 A3 A4 5 A6 A7 A8

TRANSLATION

PULSE ft/sec 0.10 0.10 0.10 0.10 O, 0 0.10 0.10 0.10

ROTATION

DSCRT NORMo/sec 0°200 0.400 0°200 0.200 O, O0 0.200 0.200 0.500
VERNo/sec 0.200 0.400 0.200 10.008 O, 00 0.200 0.i00 0.200

PULSE NORMo/sec 0.i0 0.10 0.30 0. i0 O, 0 0.10 0.i0 0.I0
VERNo/sec 0,010 0.010 i0.010 0.010 O. 50 0.010 0.010

COMP NORMo/sec .00 .00 i .00 .00 .00 .00 .00
VERNo/sec .000 .000 .000 .000 .000 .000 .000

DEADBAND

ATT NORM(deg) 5.00 1.00 5.00 1.00 5 3 5.00 5.00 3.00
VERN(deg) 1.000 1.000 1.000 0.070 ]0 1.000 2.000 1.000

RATE NORMo/sec 0.20 0.20 0.20 0.20 O. _ 0.20 0.20 0.20
VERNo/sec .020 .020 .020 .010 ._0 .020 .020 .020

JET OPT

P i i 3 i i 3 I i
Y i i 3 3 i 13 1 i

CNTLACCEL 0 0 0 0 0 0 0

*I-LOADED OPS-2 DAPCONFIGURATION
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TABLE 9-11 (Cont)
DAP B CONFIGURATIONS

BI* B2 B3 B4 B5 B6 B7

TRANSLATION

PULSE ft/sec 0.02 0,,02 0.02 0.02 0.02 0.01 0.02

ROTATION

DSC RT NORM o/sec 0.500 0°200 0.200 0.200 0.200 0.200 0.068
VERN o/sec 0.200 0°200 0.200 0.008 0.016 0.100 0.068

PULSE NORM o/sec 0.04 0_04 0'04 0.04 0.04 0.10 0.04
VERN o/sec 0.002 0_002 0.002 0.002 0.002 0.002

COMP NORM o/sec .00 o00 .00 .00 .00 .00 .00
VERN o/sec .000 .000 .000 .000 .000 .000 .000

)EADBAND

ATT NORM (deg) 3.00 3.00 3.00 0.300 3.00 i5.00 3.00
VERN (deg) 1.000 1_000 1.000 0.i00 0.033 2.000 1.000

RATE :NORMo/sec 0.20 0.20 0.2(] 0.20 0.20 0.20 i0.20
VERN o/sec .020 °020 .020 .010 .020 .020 .020

JET OPT

P 1 3 1 1 3 1 1
Y 1 !3 1 3 3 1 i

CNTLACCEL 0 0 0 0 0 0

*I-LOADED OPS-2 DAPCONFIGURATION
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DAP BOOK
°o°,.°,., ........ °=°=.
°._.°.°°°_°=°.=°°°°=,°
=, .... .°.o°,°=.°.°°,..
,,..=o°°. .... ,.°.°,.,.

:::::::::HOOK:;:::::::
:::::::::::CR:::::::::
°,°,°,,, ...... ,.o.,...
.°°.,°..,,,°..o°..i..°

::::::::::::::::::::::

41-D/O/BAS

-t- -t-

_ PIG 41-D/O/BAS'-_-
IGl IU = I Urbltl_g VehlCl_

= 2 Earth ctr
= 3 Earth tgt

Input LAT (-+90)

LON (-+180,+ = East)
ALT (-+99.99nm)

= 4 Sun ctr

= 5 Celestial tgt
Input RA (0-359.99)

DEC (-+90)
= 11-60 Nay Stars

_ODY VLCI = I. +X*
: 2 -X*
= 3 -Z*
= 4 PTC (-2 ° below +X)*

. = 5 Optional

Input P (0-359.99)
Y (270-359.99,0-90)j

input OM (0-359,99) i

MON AXIS : i +X I2 -X

I G20 DAP CONFIG I

CNTL ACCEL = 0 Orbiter alone JLF-OPI : Z Normal I
= I OAST-I Dynamics Test 2 Nose onlyI

= 2 OAST-I Dynamics Test 3 Tai] onlyI

= 30AST-I Dynamics Test

! = 4 OAST-I Dynamics Test

�+
(reducedcopy)
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�DAP PURPOSE

AI - NOMINAL
-ZLV
IMU ALIGN
TAIl_ONLY CONTROL
BACKOUT

PRE/POST PAM DEPLOY
OMS BURN
TAIL-TO-SUN
LOSS OF VERN

A2 - PTC
A3 - RCS HOT FIRE
A4 - GG
A5 - IMU ROLL
A6 - LOSS OF VERN

(TAIL ONLY)
A7 - OAST-10PS
A8 - SYNCOM-IV SEP

_ 41-DIOI,BAS

A1

+ +

�-t--t- -t'-
DAP A1 A1

PURPOSE: TRANSLATION
-ZLV 0.I 0 I PULSE
IMU ALIGN
TAIL ONLY CONTROL BACKOUT ROTATION
PRE/POST PAM DEPLOY 0.2 0 0 2 DSC RT NORM
OMS BURN _._ _ _ 3 VERN
TAIL-TO-SUN - O,T 0 4 PULSE NORM
LOSS OF VERN 0._ 1 0 5 VERN

(NOSE & TAIL) - --0 _ 6 COMP NORM
.0 0 0 7 VERN

DEAD8AND
5.0 0 8 ATT NORM

_I._ _ 9 VER.
0.2 0 I0 RATE NORM
.0 2 0 11 VERN

1 12 JET OPT P
T 13 Y

0 14 CNTL ACCEL

_ 41-D/O/BAS _ 41-D/O/BAS _

A2

+ I (reduced copy) _= +
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�++ +
A1

m

DAP A2 A2

PURPOSE: TRANSLATION
0.1 0 1 PULSE

PTC
ROTATION

0.4 0 0 2 DSC RT NORM
_.4 0 0 3 VERN
- _.T 0 4 PULSE NORM
0.0 T 0 5 VERN
- -.0 _ 6 COMP NORM

.0 _ 0 7 VERN

DEADBAND
1.0 0 8 ATT NORM

"i-._-0 0 g VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

i 12 JET C'PT P
1" 13 Y

0 14 CNTL ACCEL

_ 41-D/O/BAS _ 41-D/O/BAS

A3

+ + + +

�A2--t- �DAP A3 A3

PURPOSE: TRANSLATION

RCS HOT FIRE 0.i 0 I PULSE

ROTATION
0.2 0 0 2 DSC RT NORM
_.2 _ _ 3 VERN
- 0.3 0 4 PULSZ NORM
0,_ T _ 5 VERN

.0_ 6 COMP _ORM
.0 _ 0 7 VERN

DEADBAND
5.0 0 8 ATT NORM

T._ 0 0 9 VERN

0.2 0 10 RATE NORM
._ 2 0 11 VERN

3 12 JET OPT P
13 Y

0 14 CNTL _CCEL

_ 41-D/O/BAS
- _ 4L-D/O/BAS -

A4

+ + + +
(reducedcopy)
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�_- �A3

DAP A4 A4

T ,A_ISLATI ON
PURPOSE: 0.1 0 I PULSE

GG
ROTATION

0.2 0 0 2 DSC RT NORM
_.0 0 8 3 VERN

0,i- 0 4 PULSE NORM
0.0 T _] 5 VERN
- -o?J CJ 6 COMP NORM

.0 O 0 7 VERN

DEADBA',;D
1,0 0 8 ATT NORM

]_._f 7 _" 9 VERN

0,2 0 10 RATE NORM
._ -I-0 11 VERN

1 12 JET OPT P
_" 13 Y

0 14 CNTL ACCEL

_ 41-D/O/BAS _ _ 41-D/O/BAS _

A5

+ + + +

� ��A4

DAP A§ A5

TRANSLATION
PURPOSE: 0.i 0 i PULSE

IMU ROLL
ROTATION

0.2 0 0 2 DSCRT NORM
_,2 0 0 3 VERN
- O,T 0 4 PULSE NORM
0._ 5 0 5 VERN
- -.0 _ 6 COMP NORM
.0 0 0 7 VERN

DEADBAND
5.0 0 8 ATT NORM

T._ _ _ 9 VERN

0.2 0 10 RATE NORM
0._ 11 VERN

1 12 JET OPT P
T 13 Y

0 14 CNTL ACCEL

_ 41_D/O/BAS ._ _ 41-D/O/BAS _

A6

+ + + +
(reduced copy)
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-T- A6 i

DAP A6 A6

PURPOSE: TRANSLATION
O. I 0 1 PULSE

LOSS OF VER,N ....
(TAIL ONLY) ROTATION

0.2 0 0 2 DSCRT NORM
(_._ 0 0 3 VERN
"- O.T 0 4 PULSE NOrM
()._ T. 0 5 VERN
"- -.0 _ 6 COMP NORM

.0 _ _ 7 VERN

DEADBAND
5.0 0 8 ATT NORM

_'.__)"_ g VERN

0.2 0 10 RATE NORM
0._'_ ii VERN

3 12 JET OPT P
_- 13 Y

0 14 CNTL ACCEL

_ 41-D/O/BAS _ _ 41°D/O/BAS _

A7

+ �-F+

DAP A7 A7

PURPOSE: [R_,HSLAT!ION
O.i 0 I PULSE

OAST-I OPS ......

ROTATION
C.2 0 0 2 DSC RT NORM
_:.1- _" _ 3 VERN
-" _T_ 0 4 PULSE NORM

5 '/ERN
-"- O"(_ 6 COMP '_ORM
.0 O 0 7 VERN

OEADBAND
5,0 0 8 ATT IIORM

_!.O _ ._ 9 VERN

0.2 0 10 RATE NORM

_{t'_ _ 0_- 11 VERN

I 12 JET OPT P
T 13 Y

14 CNTL ACCEL

- 41-D/O/BAS - 41-D/O/BAS -

AB

+ + +
(reducedcopy)
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� O�_-A7

DAP A8 A8

PURPOSE: TRANSLATION
O.1 0 1 PULSE

SYNCOM-IV SEP
ROTATION

0.5 0 0 2 DSC RT NORM

0_.2_0__0 3 VERN
0.1 0 4 PULSE NORM

0.0 I"0 5 VERN
- -._ l_ 6 COMP NORM
.0 _ _ 7 VERN

DEADBAND
3.0 0 8 ATT NORM

I-._-_ _ 9 VERN

0.2 O 10 RATE NORM
0._ _ _ 11 VERN

1 12 JET OPT P
-i-13 Y
n

0 14 CNTL ACCEL

_ 41-D/O/BAS _ _ 41-D/O/FIN _

+ d- d- +

�_- _-A8

DAP PURPOSE

B1 - NOMINAL
PRCS IMU ALIGN
TOP-TO-SUN
TAIL ONLY CNTRL
BACKOUT
OMS & RCS BURNS

B2 - LOSS OF VERN

(TAIL ONLY)
B3 _ LOSS OF VERN; GG MNVR
B4 - PAM/FRISBEE DEPLOY
B5 - COAS CAL
B6 - OAST-1 DYNAMICS
B7 - LFC COLD SOAK

_. 41-DIOIBAS _ - 41-D/O/FIN _

+ _- _- +
(reducedcopy)

9-17 41-D/FIN



���DAP B1 D1

PURPOSE: TR_NSLATION
PULSE 15 0,0 2

PRCS IMU ALIGN
TOP-TO-SUN ROFATION
TAIL ONLY CONTROL BACKOUT DSC RF NORM 16 0,5 0 0
OMS & RCS BURNS VERdi 17 0,2 (]

PULSE NORM 18 0,0 4
VERN 19 0,0 _ _'_

COMP NORM 20 ,0 0
VERN 2]. ,0 0

DEADBAND
A"T NORM 22 3,0 0

VERN 23 T.O 0

RATE N(]RM 24 D.2 0
VERN 25 ._ _-

JET OPT P 26 1
Y 27 _-

CNTL ACCEL 28 0

_ 41-D/O/BAS _ _ 41-D/O/BAS

B2

+ + -k _-

��-kBI

DAP B2 B2

PURPOSE: TRANSLATION
PLLSE 15 0,0 2

LOSS OF VERN .....

(TAIL ONLY) ROIATION
DSC RT NORM 16 0.2 0 0

VERN 17 _.]._ 0
PLLSE NORM 18 0.0 4

VERN 19 0._)- 0 _-
COMP NORM 20 - --.0

VERN 21 .0 _

DEADBANO
ATT NORM 22 3.0 0

VERN 23 T,_ _

RATE! NORM 24 0,2 0
VERN 25 ,(I2

JET OPT P 26 3
Y 27

CNTL ACCEL 28 0

_ 41-D/O/BAS _ _ 41-D/3/BAS

B3

+ + -_- +
(reducedcopy)

9-I8 41-D/FIN



���B2

DAP B3 B3

PURPOSE: IFRANSLATION
PULSE 15 0.0 2

LOSS OF VERN
(NOSE & TAIL) ROTATION

GG MNVR DSC RT NORM 16 0.2 0 0
VERN 17 _.2 0

PULSE NORM 18 - 0.0
VERN 19 0._ _

COMP NORM 20 - -._
VERN 21 .0 _

DEADBAND
ATT NORM 22 3.0 0

VERN 23 T._ _

RATE NORM 24 0.2 0
VERN 25 ._ _

,JETOPT P 26 I
Y 27 T

CNTL ACCEL 28 0

_ 41-D/O/BAS _ _ 41-D/O/BAS _

B4

+ + + +
+

� ��B3

DAP B4 B4

PURPOSE: TRANSLA[ION
PULSE 15 0.0 2

PAM DEPLOY
FRISBEE DEPLOY ROTATIO_

DSC RT NORM 16 0.2 0 0
VERP; 17 0.0 0 8

PULSE NORH 18 - 0.0 4
VERN 19 0.0 0 2

COMP NORM 20 - -._
VERN 21 ,0 0 0

DEADBAND
ATT NORM 22 0.3 0

VERN 23 _.T _

RATE NORP_ 24 0.2 0
VERN 25 0._ _

JET OPT P 26 I
Y 27

CNTL ACCEL 28 0

_ 41-D/O/FIN _ _ 41-D/O/BAS _

.... B5

+ + + +
(reducedcopy)

9-19 41-D/FIN



��Jr +
B4

DAP B5 B5

PURPOSE: TRANSLATION
PULSE 15 0.0 2

COAS CAL

ROTATION
DSC RT NORM 16 0.2 0 0

VERN 17 _-,0"I-
PULSE NORM 18 - E._

VERN 19 O,I)-E
COMP NORM 20 - -._

VERN 21 ,,00

DI!ADBAND
JIT'[ NORM 22 3.0 0

VERN 23 _,,_3 3

RAYE NORM 24 0.2 0
VERN 25 ,'0"_-

JET OPT P 26 3
Y 27 _

CI'LTL.ACCEL Z8 0

_ 41-D/O/BAS _ _.41-D/O/BAS _

86

+ + + +

� �++
B5

_ -- _° __

DAP B6 B6

PURPOSE: T[ANSLATION
[UL.SE 15 0.0 1

OAST-I DYNAMICS

R(_TATION
[iS(:RT NORM 16 0.2 0 0

VERN 17 _.T O-
_'ULSE NORM 18 - O.]-

VERN 19
(OMP NORM 20 -'-._

VERN 21 .0 0

DEADBAr|D
LIT NORM 22 5.0 0

VERN 2:} "_'.__

_AI"E NORM 24 0.2 0
VERN 25 0._ _"

JET OPT P 26 I
Y 27 T

C_TL ACCEL 28

_ 41-D/O/BAS _ _.41-C/O/BAS _

B7

+ + + +
(reducedcopy)
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+ + �B6

DAP B7 B7

PURPOSE: TRANSLATION
PULSE 15 0.0 2

LFC COLD SOAK
ROTATION
DSC RT NORM 16 0.0 6 8

VERN 17 0.0 6 8
PULSE NORM 18 -- 0.0

VERN 19 0._ 0
COMP NORM 20 .0 0

VERN 21 .0 0 0

DEADBAND
ATT NORM 22 3.0 0

VERN 23 T._ _

RATE NORM 24 0.2 0
VERN 25 O.O 2 0

JET OPT P 26 i
Y 27 T

CNTL ACCEL 28 0

_ 41-D/O/BAS _ _ 41-D/O/BAS _

+ + + +

+ +
B7

_ 41-DIO/BAS

+ +
(reducedcopy)

g-21 41-D/FIN



�-_

41-D/O/BAS

+ -_

(reducedcopy)
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TABLE9-12 ATTITUDETIMELINE

-- MET MNVR OPTION I.DRP E/S REMSRKS EVENT

0,'60:09:30 MNVR R+336,00 _ /DSC 0,500 SUN OMS 1 8TT
P+1!8,00 _UTOID_RT 3.50 T 49
Y+344,00 e DB RT 0_30 P 151

0/00:!0:50 OMS IGNITION * DSC 0,500 BV = 263,8 OMS 1
RUTO DB 8T 3,50 iDT = 02:49

• D3 RT 0.30

0,00:20:00 MNVR R+ 28.90 * DSC 0,500 SUN OMS 2 RTT

24:54 R+268.00 8UTO D_ RT 3.J0= T 156

Y+ 1.00 * DB RT 0,30 P 63
I

DSC 0,500 DV = 214,3 OMS 20,.00:46:26 OMS IGNITION *
AUTO OB RT 3.50 DT = 02:14
• DB RT 0.30

O/OI:IO:001TRK TGT=2 R1 DSC 0,200 ERRTH LVLH R+180 -ZLV +XVV

17:34 BV=3( 90.00, 0.00> I_UTO IOB RT 1.00 T 90 F'+ 0
0M=180100 VERN BB RT 0,02 P 0 Y+ 8

9/02:20:00 MNVR R+ 38,00 81 DSC 0,200 :-;IJN -Z:43 -Y: 26 IMU.'+X CORS

28:02 P+207,60 8UTO DB RT 1,00 T 123 +X:I5
- Y-i.295,30 VERN DB RT 0,02 P 15B, 02: 27-02: 50

0,-'02:46:00 TRK TGT=2 81 DSC 0°200 ERRTHiLVLH R+180 -ZLV +,..':VV

03:00:12 BV=3( 90,00_ 0.00) I:IUTO IDB RT 1.00 T 901 P+ 0
0M=180.00 VERN BB RT 0,02 P 0! Y+ 0

0/08: 20:00 MNVR R+241.70 81 DSC 0,200 SUN -ZST: 15 IMU/-Z C:08S
32:46 P+30Z,?0 RUTO :[_B FIT 1,80 T 1:39 -','ST:42

Y+:353.20 VERN DB RT 0.02 P 14Z 08:18-08:54

0/08:46:00 TRK TGT=2 81 IOS(] 0.200 ERRTH LVLH R+180 -ZLV +XVV

57:43 BV=3( 90.00_ 0.00) 8UTO DB AT 1.00 T 90 P+ 0
0M=180.00 VERN 3B RT 0.02 P 0 Y+ 0

0."22:90:00 MNVR R+216.40 81 :DS(" 0,200 SI_IN -ZST::-:O IMU 8LIGN
13:31 P+316.60 8UTO :DB RT 1,00 T 110 -YST:29 F'SIR A1

.... 4-,__: 3ZY_ 29.90 VERN :OB RT 0,02 P 188 21".=, >_'

0/22:21:00 TRK TGT=2 R1 IOSC 0,200 ERRTH LVLH R+ 0 -ZLV -XVV

33:44 BV=3( 90.00, 0.00) RUTO :OB RT 1.00 T 90 P+180
OM= 0,00 VERN :OB RT 0,02 P ' 0 Y+ 0

I..-00:18:21 r.INVR R+184.01 FII :OSC 0,200 SUN SY|4COM IV

..- 25:00 P+3',56,67 8UTO ;OB 8T 1,00 T 84 DEPLOY RTT
Y+ 21,93 ,/ERN :OB RT 0,02 P 1'99

9-23 41-D/FIN



TABLE 9-]2 ATTITUDE TIMELINE

MET MNVR OPTION IDRP E/! REMARKS EVENT

1/80:38:21 DEPLOY 04 DSC 0.008 SYNCOM IV
AUTO DB AT 0.10 DEPLOY
VERN DBRT 0.01

1/00:41:21MNVR R+ 24.00 R8 DSC 0.508 SU_ OMS SEP BTT
47:16 P+228.10 AUTO DB AT 3.001T I

Y 0NORM BB RT 0.20 P I

1/00:54:15 OMS IGNITION R8 !BSC 0.500 DV = 15 SYNCOM IV

_UTO BB AT 3.00 DT = 00:11 SEP BURN
NORM DB RT 0.20

1/00:56:21TRK TAT=2 R8 DSC 0.200 EARl LVLH R+180 SYNCOM IV

58:14 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T ¢ P+ 0 MONITOR RTT
0M=180.00 VERN DBRT 0.82 P Y+ o

1/01:07:21 !TRK TAT=2 R8 BSC 0.280 ERRT L'4LH R+ 5 WINDOW PROTECT

21:48 BV=5(249.00, 8.00)!RUTO BB RT 1.00 [ II P+ 21 FITT
OH= 6.00 VERN DB RT 0.02 P 17 Y+ 8

1/01:23:21 STOP A8 IBSC 0.200 SUN INRTL R+200 ALTITUDE HOLD
IMRN IDB RT 1.00 T ii P+333 FOR PKM
VERN BB RT 8.02 P 19 Y+ 16

1/02:05:00 MNVR R+157.50 BI BSC 0.200 SUN SYNCOM IV

11:50 P+ 58.68 BUT( DB AT 1.00 T 2 RECIRC
Y+ 17.50 VERN DBRT 0.02 P 21

1/02:27:39 OMS IGNITION BI DSC 0.500 DV = 12.4 OMS RECIRC

AUTO DB AT 3,00 DT = 00:10 BURN
NORM DBRT 0.20

1/02:30:00 TRK TAT=2 Rl DSC 0.200 ERRT LVLH R+180 -ZLV +×VV

45:00 BY=B( 90.00, 0.00) RUTO DB AT 1.00 9 P+ 0
0M=180.00 VERN DBRT 0.02 F' Y+ 0

1/04:05:00 MNVR R+170.30 Rl BSC 0.200 SUN LFC STELLAR

19:30 P+310.60 !AUTO DB AT 1.00 1 7 CRL #I

Y+ 78.80 VERN DBRT 0.02 P 24

1/04:40:00 TRK TAT=2 RI BSC 0.200 ERRTi LVLH R+180 -ZLV +XVV

49:35 BV=3( 90.80, 0.00) AUTO BB AT 1.00 T 91 P+ 0
0M=180.00 VERN DBRT 0.02 P Y+ 0

1/05:55:00 TRK TAT=4 Al BSC 0.200 SUN INRTL R+153 -ZSI

06:09:59 BY=3( 90.00, 0.00) AUTO DB RT 1.00 T 91 P+l_? SCCF
OM= 0.00 VERN DBRT 0.02 P Y+333
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TABLE 9-12 ATTITUDE TIMELINE

--- MET MNVR OPTION A DAP E/S REMARKS EVENT1/08:40:00 MNVR R+216.40 1 DSC 0.200 SUN -ZST:30 IMU ALIGN

53:14 P+316.60 AUTO DB AT !.00 T i10 -YST:29 PAIR A1

Y+ 29.80 VERN BB RT 0.02 P !88 08:32-99.14

1/09:01:00 TRK TGT=2 81 BSC 0.200 EARTH LVLH R+180 -ZLV +XVV
15:01 BY=B( 90.00_ 0.00) AUTO BB AT 1.00 T 90 P+ 0

0M=180.00 VERN BB RT 0.02 P 0 Y+ 0

/" _ II1 _0:4J:00 MNVR R+216.40 RI BSC 0.200 SUN -/ST:30 MU ALIGN
58:24 P+316.60 AUTO DB AT 1.00 T III -YST:29 !PAIR AI

Y+ 29.80 VERN DB RT 0.02 P 188 20:39-21:21

1/21:25:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+234 OBLIQUE

37:47 BV=5( 90.00,306o00) AUTO BB AT 1.00 T 90 P+ 0
0M=180.00 'gERN DB RT 0.02 P :306 Y+ 0

1-22:00:00 TRK TGT=2 Al DS[: 0.200 EFIRTH L' LH R+180 -ZLV +XVV
04:30 BV=3( 90.00_ 0.00) AUTO BB 8T 1.00 T 90 P+ 0

0M=180.00 VERN BB RT 0.02 P 0 Y+ 0

2/02:51:00 MNVR R+ 20.30 AI BSC 0.200 SUN LLINBR CAL #1
53:55! P+302.00 AUTO BB AT 1.00 F 150

- Y+340.60 VERN DB RT 0.02 P 353

2/03:07:44 MNVR R+ 16.90 AI BSC 0.200 SUN LUNAR CAL #2

08:10 P+297.50 AUTO IKB AT 1,00 r 155
Y+338.30 VERN DB RT 0.02 P 352

2-'03:09:09!MNVR R+ 13.20 Al DSC 0.200 SUN LUNAR [:AL #3
09:34 P+292.90 AUTO BB AT 1.00 T 159:

Y+336.40 VERN DB RT 0.02 P 3511

2/03:10:34 MNVR R+ 9.10 Al DSC 0.200 SUN LUNAR CAL #4

10:59 P+288.20 AUTO DB AT 1.00 T 164
Y+335.00 VERN DB RT 0.02 F' 349

2/03:11:59 MNVR R+ 4.80 AI DSC 0,200 SUN LUNAR CAL #5

12:24 P+283.30 AUTO DB AT 1.00 168

Y+334.00 VERN DB RT 0.02 P 346

2.,'03:13:24 MNVR R+ 0.40 !Al DSC 0.200 SUN LUNAR CAL #G
13:49 P+278.30 AUTO BB AT 1.00 172

Y+333.50 VERN DB RT 0.02 P 338

2"03: 14:49 MNVR R+356.00 AI Tv_:;C 0.:--'00 SUN LLIHRR CAL #7

- 15:14 P+273.:30 81JTO BB AT 1.00iT 176
Y+333.60 'v'ERN BB RT 0.02 P 316

9-25 41-D/FIN



TABLE 9-12 ATTITUDE TIMELINE
MET MNVR OPTION DAP E/S REMARKS EVENT

2/03:16:14 MNVR R+351.60 Al DSC 0.200 SUN LUNAR CRL #8
16:39 P+268.30 AUTO BB AT 1.00 T 177

Y+334.20 VERN DBRT 0.82 P 233

2/03:17:39 MNVR R+347.30 Al BSC 0.200 SUN LLINAR CAL #9
18:04 P+263.50 AUTO BB AT 1.00 [ 174

Y+335.20 VERN DBRT 0.02 P 203

2/03:19:04 MNVR R+343.30 Al DSC 0.200 SUN LLINAR CAL #10

19:29 P+258.80 AUTO DB AT 1.00 F 169
Y+336.80 VERN BB RT 0.02 P 193

I
2/03:20:29 MNVR R+339.50 A1 BSC 0.200 SUN LUNAR CAL #11

20:54 P+254.40 AUTO BB AT 1.00 T 165
Y+338.80 VERN BB RT 0.02 P 189

2/03:21:54 MNVR R+336.10 Al DSC 0.200 SUN LUNAR [:8L #12
22:19 P+250.10 AUTO DB AT 1.00 T 160

Y+341.20 VERN DBRT 0.02 P 187

2/03:23:19 MNVR R+333.10 R1 DSC 0.200 SUN LUNAR CAL #13

23:44 P+246.10 AUTO BB AT 1.00 15_
Y+344.00 VERN BB RT 0.02 F' 185

2/03:25:00 TRK TGT=4 Rl DSC 0.200 SUN INRTL R+208 -XSl BIASED
35:36 BV=5(180.00,330.00)iAUTO BB AT 1.00 T 150 F'+256 IST EXT

OM= 0.00 VERNIDB RT 0.02 F 270 Y+ 3

2/04:40:00 TRK TGT=2 A? DSC 0.100 EARTH LVLH R+300 GG BYMAIII[:S

50:03 BV=2(180.00, 0.00) !AUTO DB AT 2.00 180 F'+ 90
OM= 60.00 VERN BB RT 0.02 P 0 Y+ 0

2,'07:25:00 MNVR R+216.40 Al BSC 0.200 SUN -ZST:30 IMU ALICN

36:49 P+316.60 AUTO BB AT 1.00 T III -YST:29 FAIR Rl
Y+ 29.80 VERN DBRT 0.02 P 189 07:16-07:58

2/07:46:80 TRK TGT=2 R1 BSC 0.280 EARTH LVLH R+180 -ZLV +XVV

59:48 BV=3( 90.00, 0.00) AUTO BB AT 1.00 T 90 P+ 0
0M=180.00 VERN DB RT 0.02 F' 0 Y+ 0

2/19:30:80 MNVR R+216.40 A1 DSC 0.200 SUN -ZST:SFJ IMU ALIGN
43:14 P+316.60 AUTO DB AT 1.88 iii -YST:2_ PAIR Rl

Y+ 29.80 VERN BB RT 0.02 P 189 19:23-20:05

2/19:51:80 TRK TGT=2 R1 DSC 0.200 EARTH LVLH R+180!-ZI_V +XVM
20:04:34 BV=3( 90.00, 0.00) AUTO DB AT 1.00T 90 R+ 0

0M=180.00 VERM DBRT 0.02 P 0 Y+ 0

9- 26 41-D/FI N



TABLE 9-12 ATTITUDE TIMELI_E

"- MET MNVR OPTION DRP i E/S REMARKS EVENT

2/21:08:00 TRK TGT:2 Q_ DSC 9.200JERRTH:LVLH R+21! C360 SUNRISEi

10:48 BV=5(217.00, 52.00) AUTO DB AT I,.001T 1201 P+I3g
0M=188.00 VERN BIB RT 0,,02JP '!161 Y+31G

2/22:30:60iTRK TGT=4 R7 DSC 0. I00 SUN INRTL R+301 -XSI

53:46 BV=2(180.00_ 0.00) AUTO BB AT 200JT 180i P+271 PERFORMANCE

OM=270.00 VERN DB RT 6.021P 173j Y+337

3."01:45:00 TRK TGT=2 R7 BSC 0.1L00 EARTH LVLH R+300 GG DYNAMICS

02:09:20IBV=2(180.00, 0.00) AUTO DB AT 2.00 T lug I_ F'+ 90

OM= 60.00 VERN DB RT 0..02 P 0 I Y+ 0
___2

J

3/06:05:001MNVR R+216.40 At DSC 0.200 SUN -ZST:30 IMU ALIGN
17:39 P+316.60 AUTO #B£T 1.00 T IiI -YST:29 PAIR Rl

Y+ 29.80 VERN DB RT 0.02 F' !8'3 06:00-06:41

:3/06:26:00 TRK TQT=4 Rl DSC 8.200 SUN INRTL R+153 -ZSI
39:07 BV=3( 90.00, 0.00) AUTO DB F;T 1.00 T 90 P+168 SCCF

OM= 0.00 VERN DB RT 0.02 P 360 Y+332

3/07:40:00 TRK TGT=2 Rl DSC 0.200 EBRTH LVLH R+I80I-ZLV +XVV

53:54 BV=3( 90.00, 0°00) AUTO BB AT 1.00iT 90 P+ 0
0M=180.00 VERN DB RT 0.02 P 0 Y+ 0

3/18:15:00 MNVR R+216.40 R1 DSC 0.200 SLIN -ZST::30 IMU RLII]N
28:02 P+316.60 AUTO DB AT 1.00 T 112 -YST:29 PAIR At

Y+ 29.80 VERN DB RT 0.02 P 190 18:07-18:48

3/18:36:00 TRK TQT=2 At DSC 0.200 EARTH LVLH R+180 -ZLV +XVV

49:21 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0
0M=180.00 VERN DB RT 0.02 P 0 Y+ 0

3/20:45:90 TRK TGT=2 JR7 DSC 0.190 EARTH LVLH R+ 60 GG DYNAMICS

21:08:06 BV=2(180.00, 0.00) AUTO BB AT 2.00 f 180 P+ 90 (C'')
0M=300.00 VERN DB RT 0.02 P 0 Y+ 0

3/22:15:00 TRK TGT=2 !A? DSC 0.100 EFIRTH LVLH R+300 GG DYNAMICS

35:00 BV=2(180.80, 0.00) AUTO DB AT 2.001T 180 P+ 90 (C')
OM= 60.00 VERN BB RT 0.02 P 0 Y+ 0

4,'02:05:00 TRK TGT=4 87 BSC 0.100 SUN INRTL R+301 MINI F'ERF TEST

30:01 BV=2(180.00, 0.00) AUTO DB AT 2.00 T 180 P+2Z3
OM=270.00 VERN DB RT 0.02 P 179 Y+33Z

4..'03:40:00 TRK "FCT=4 Rl DSC 0.200 SI_II,I INRTL R+153 -ZSI

f 50:00 BV=3( 90.00, 0.00) AUTO DB RT 1.00 F 90 F'+169 SCCF
OM= 0.00 '4ERN DB RT 0.02 P 0 Y+332
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TABLE 9-12 ATTITUDE TIMELINE
MET MNVR OPTION DAP E/8 REMARKS EVENT

4/06:25:00 MNVR R+216.40 AI DSC 0.200 SUN -ZST:30 IbIU ALIGN
38:04 P+316.60 AUTO DB AT 1.00 T 112 -YST:29 P_IR AI

Y+ 29.80 VERN DB RT 0.02 P 190 06:15-06:56

4/06:46:00 TRK TGT=2 AI DSC 0.200 EARTH LVLH R+180 -ZLV +XVV
59:19 BY=3( 90.80, 0.00> AUTO DB AT 1.801T 90 P+ 0

0M=180.00 VERN BB RT 0.02 P 0 Y+ 0

4/17:08:00 MNVR R+216.40 B1 DSC 0.20( SUN -ZST:30 IMU ALIGN
12:48 P+316.60 AUTO DB AT 1.00 r 112 -YST:29 PAIR Al

Y+ 29.80 VERN DB RT 0.82 P 191 16:51-17:32

4 EARTH ! 'R4/17:21:88 TRK TGT=2 A1 DSC 0._0_ LVLH R+I_0 -ZLV +XVV

34:08 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0
0M=180.00 VERN DB RT 0.02 P 0 Y+ 0

4/19::30:00 TRK TGT=2 A7 DSC 0.100 EARTH LVLH R+300 G(; DYIIBMIC:S

53:06 BV=2(180.00, 0.00) AUTO DB AT 2.00 T 180 P+ 90
OM= 60.00 VERN BB RT 0.02 P 0 Y+ 0

4/23:00:00 TRK TGT=2 Rl DSC 0.20011EARTH LYLH R+I80 -ZLV +XVV

11:33 BV=3( 90.00, 0.00) AUTO DB AT 1.00 90 P+ 0
0M=180.00 VERN DB RT 0.02 P 0 Y+ 0

5.'00:15:00 TRK TGT=2 i£I BS[: 0.200 EARTH LVLH R+ 0 OLON #i
30:00 BV=I( 0.00, 0.00) AUTO DB AT 1.00: F 0 F+270

OM= 0.00 VERN BB RT 0.02 P 0 Y+ 0

5/01:40:00 MNVR R+151.90 BI DSC 0.200 SUN LFC ORBIT
52:52 P+ 71.20 AUTO DB AT 1.00 34 ADJUST ATT

Y+356.70 VERN DB RT 0.82 P 260

5/02:00:00 OMS IGNITION B1 DSC 0.500 DV = 92.2 O_BIT ADJUST

AUTO BB AT 3.00 DT = 00:55 BLRN
NORId DB RT 0.20

5/02:24:00 MNVR R+208.20 31 DSC 0.200 SUN LFC RECIRC

38:43 P+248.20 AUTO DB AT 1.00 I" 145
Y+ 1.90 VERN DB RT 0.02 P 285

5/02:44:08 OMS IGNITION 01 DSC 0.500 DV = 92.6 RECIRC BLIRN

AUTO BB AT 3.00 Bl" = 00:55
NORM DB RT 0.20

5/02:46:00 TRK TGT=2 RI DSC 0.200:EARTH LYLH R+IE:O -ZLV +XVV

03:01:00 BY=3( 90.00, 0.00) AUTO DB AT 1.00 90 F+ 0
0M=180.00 VERN DB RT 0.02 F 0 r+ 0
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TABLE 9-12 ATTITUDE I'IMELINE
- MET MNVR OPTION DBP E/S REMARKS EVENT

5/03:30:00ITRK TOT=2 RI DSC 8.280 EARTH LVLH R+180 LFC HOR SCAN

33:50!BV=5( 83.00,353.00) AUTO DB AT 1.00 T 83 P+350
0M=135.00 VERN DB RT 0.82 P 353 Y+:315

5/03:45:00 STOP B1 DSC 0.200 SUN INRTL R+351 LFC HOR SCAN
AUTO DB AT 1.00 T 94 P+348 ATT HOLD

VERN DB RT 0.02 P 61 Y+ 73

5/03:55:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+180 -ZLV +XVV

59:30 BY=3( 90.00, 0.00) AUTO DB RT 1.00 T 90 P+ 0
0M=180.00 VERN DD RT 0.02 P 0 Y+ 0

5/05:00:00 MNVR R+216.40 Rl DSC 0.200 SUN -ZST:30 IMU ALIGN
12:45 P+316.60 AUTO DB AT 1.00 T I13 -YST:29 PAIR Al

Y+ 29.80 VERN DD RT 0.02 P 191 04:56-05:36

5/05:21:00 TRK TGT=2 Al DSC 0.200 EBRTH LVLH R+180 -ZLV +XVV

33:51 BY=3( 90.00, 0.00) AUTO DB RT 1.00 T 90 P+ 0
0M=180.00 VERN DB RT 0.02 P 0 Y+ 0

5/16:50:00 MNVR R+216.40 R1 DSC 0.200 SUN -ZST:30 IMU ALIGN
17:02:40 P+318.60 AUTO DB AT 1.00 T I13 -YST:29 PAIR Al

Y+ 29.80 VERN DB RT 0.02 P 191 16:47-17:27

5/17:11:00 TRK TGT=4 R1 DSC 0.200 SUN INRTL R+154 -ZSI

23:57 BY=3( 90.001 0.00)IAUTO DB AT 1.00 T 90 P+172 SCCF
OM= 0.00 VERN DB RT 0.02 P :360 Y+333

5/18:30:00 TRK TGT=2 R1 DSC 0.200 EARTH LVLH R+180 -ZLV +XVV

44:02 BV=3( 90.00, 0.00) AUTO DB RT 1.00 T 90 P+ 0
0M=180.00 VERN DB RT 0.02 P 0 Y+ 0

5/19:30:00 TRK TGT=2 RI DSC 0.200 EARTH LVLH R+ 0 GLOW #2

45:00 BV=I( 0.00, 0.00) AUTO DD RT 1.00 T 0 P+270
OM= 0.00 VERN DB RT 0.02 P 0 Y+ 0

5/20:55:00 TRK TGT=2 R1 BSC 0.200 EARTH LVLH R+180 -ZLV +XVV

21:10:00 DV=3( 90.00, 0.00) AUTO DB RT 1.00 T 90 P+ 0
0M=180.00 VERN DD RT 0.02 P 0 Y+ 0

5/00:35:00 TRK TGT=4 R1 DSC 0.200 SUN INRTL R+154 -ZSI
i -

49:58 BV=3( 90.00, 0.00) HUTO DB AT 1.00 T 90 P+I7 _I I _ SCCF
OM= 0.00 VERNIDD RT 0.02 P :360 Y+334

6/01:45:00!MNVR R+326.40 R1 DSC 0.200 SUN LFC STELLAR

f 59:17 P+156.70 RUTO DB AT 1.00 T 54 CRL #2
Y+ 46.50 VERN DB RT 0.02 P 216
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TABLE 9-12 ATTITUDE TIMELINE
MET MNVR OPTION DAP E/S REMARKS EVENT

6/02:05:00 MNVR R+ 55.10 A1 DSC 0.280 SUN COLD SOAK BTT
18:15 P+274.60 AUTO DB AT 1.00 T 180

Y+336.60 VERN DB RT 0.02 P 247

6/02:20:00 ROT 07 DSC 0.068 ROT R+ 55 ROT

BV=2(180.00, 0.00) AUTO BB AT 1.00 START P+275
VERN DB RT 0.02 BTT Y+337

6/03:15:00 MNVR R �f
¥BSC 0.200 SUN LFC STELLAR
26:59 P+157.00 AUTO BB AT 1.00 T 54 CAL #3

Y+ 45.30 VERN DB RT 0.02 P 215

6/03:35:00 TRK TGT=2 Al DSC 0.200 EARTt4 LVLH R+180 -ZLV +XVV
47:12 BV=3( 90.00, 0.00) AUTO BB AT 1.00 I 90 P+ 0

0M=180.00 VERN BB RT 0.02 P 0 Y+ 0

6/04:45:00 MNVR R+216.40 81 DSC 0.200 SUN -ZST:30 IFIU ALIGN

57:26 P+316.60 AUTO_DB AT 1.80 "F 113 -YST:29 PFIR R1

Y+ 29.88 VERN!BB RT 0.82 P 192 0'1:39-05:19

6/05:06:00 TRK TGT=2 A1 BSC 0.200 EARTH LVLH R+180 -2LV +XVV
18:39 BV:3( 90.00, 0.00> AUTO DB AT 1.00 T 90 I P+ 0

0M=180.00 VERN BB RT 0.02 P 0 Y+ 0

6/16:35:00 MNVR R+216.40 81 BSC 0.200 SUN -ZST:30 IMU ALIGN
47:2 P+316.60 AUTO BB AT 1.00 l" 114 -YST:29 PAIR A1

Y+ 29.80 VERN DB RT 0.02 P 192 16:30-17:11

6/16:56:00 TRK TGT=4 RI DSC 0.200 SUN INRTL R+296 -XSI

17:04:01 _BV=5(184.00, 0.00) AUTO DB RT 1.00 176 P+2?3
0M=270.00 VERN BB RT 0.02 P 180 Y+340

6/21:13:00 MNVR R+217.80 01 DSC 0.500 SUN -ZST:36 IMU RLIGN
17:31 P+ 10.80 AUTO BB AT 3.00_1 90 -YST:27

Y+347.60 NORM BB RT 0.20 P 166 21:09-21:38

6/21:28:00 MNVR R+226.90 01 IDSC 0.500 SUN -ZST:26 IMU VERIF (02)
30:06 P+ 35.90 AUTO BB AT 3.00 T 52 -YST:14

Y+ 44.20 NORM DB RT 0.20 P 130 21:17-21:48

6/21:43:00 MNVR R+158.80 B1 BSC 0.500 SUN BEORBIT BURN
46:08 P+ 90.20 AUTO BB AT 3.00 T 43 RTT

Y+340.80 NORM DB RT 0.20 P 284

7.00:C10:09 OMS IGNITION * BSC 0.500 IBM = 253.,:' DE_qRBIT BURN
AUTO DB AT 3.50 liT = 02:15
• DB RT 0.30
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TABLE 9-12 ATTITUDE TIMELINE
....... MET MNVR OPTION DBP E/S REMBRKS EVENT

7/00:06:00 MNVR R+190.00 * DSC 0.508 SUN EI-5

11:03 P+300.00 AUTO DR BT 3.50 T 123

Y+ 28.00 * DB RT 0.30 P 233

7,'00:21:00!LVLH * DSC 0.500!E_RTH LVLH R+ 1EI
BUTO DB RT 3.50 T 109 P+ 59

• DB RT 0.30 P 180 Y+359
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ABBREVIATIONS/ACRONYMS

More complete compilations of abbreviations and acronyms are available
in the STS glossary (Ref. 8).
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ABBREVIATIONS/ACRONYMS

ACN ASCENSION ISLAND (STDN SITE)

ACT ACTIVATE/ACTIVATION

AFT AFT FLIGHT DECK

AGO SANTIAGO, CHILE (STDN SITE)

ALN ALIGNMENT

ANT ANTENNA

AOS ACQUISITION OF SIGNAL

APU AUXILIARY POWERUNIT

ATT ATTITUDE

B BIASED

BDA BERMUDAISLAND, BWI (STDN SITE)

BOT BOTSWANA(STDN SITE)

BYP BYPASS

CAL CALIBRATION

CAMR CAMERA

CCTV CLOSED-CIRCUIT TV

CDR COMMANDER

_ CDT CENTRALDAYLIGHT TIME

_ CFES CONTINUOUSFLOWELECTROPHORESISSYSTEM

CHG CHANGE

CKS CHECKS

C/L CHECKLIST

CL CLOSE/CLOSED

CLN CLEAN

C/O CHECKOUT

COAS CREWMANOPTICAL ALIGNMENT SIGHT
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COMM COMMUNICATIONS

--- CONF CONFERENCE

CONFIG/CNFG CONFIGURATION

CRDLE CRADLE

CTLS CONTROLS

C&W CAUTION AND WARNING

DAE DYNAMICS AUGMENTATIONEXPERIMENT

DAP DIGITAL AUTO PILOT

DB DEADBAND

DEACT DEACTIVATE

DEORB DEORBIT

DISP DISPLAY

DKR DAKAR, SENEGAL (STDN SITE)

DPLY/DPY DEPLOY

DSO DETAILED SUPPLEMENTARYOBJECTIVE

DTO DETAILED TEST OBJECTIVE

DYN DYNAMICS

E EAST

ECLS, ECLSS ENVIRONMENTALCONTROLLIFE SUPPORTSYSTEM

EDW EDWARDSAFB, CALIFORNIA

EI ENTRY INTERFACE

ENA ENABLE

ENT ENTRY

FC FUEL CELL

FCS FLIGHT CONTROLSYSTEM

FD FREEZE DRIED; FLIGHT DAY; FLIGHT DECK

FDF FLIGHT DATA FILE

FDRD FLIGHT DEFINITION AND REQU![REMENTSDIRECTIVE
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FES FLASH EVAPORATORSYSTEM

FLTR FILTER

FM FREQUENCYMODULATION

FOV FIELD OF VIEW

FWD FORWARD

GAS GET AWAY SPECIAL

GDS GOLDSTONE,CALIFORNIA (STDN SITE)

GMT GREENWICHMEAN TIME

GNC GUIDANCE NAVIGATION AND CONTROL

GPC GENERAL PURPOSECOMPUTER

GRP GROUP

GSE GROUNDSUPPORTEQUIPMENT

GSTDN GROUNDSPACE TRACKING & DATA NETWORK

GWM GUAMISLAND, U.S. (STDN SITE)

HAW HAWAII (KAUAI, STDN SITE)

HL HI LOAD FLASH EVAPORATOR

HOR HORIZON

HRM HANDHELDRADIATION MONITOR

HTR HEATER

HYD HYDRAULIC

ICONNECT/ INTERCONNECT
I'CNECT

IFM INFLIGHT MAINTENANCE

IMU INERTIAL MEASUREMENTUNIT

INRTL INERTIAL

I/P IN-PLANE

KSC KENNEDYSPACE CENTER
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KU-BD KU-BAND

....- LFC LARGE FORMATCAMERA

LOS LOSS-OF-SIGNAL

LVLH LOCAL VERTICAL LOCAL HORIZONTAL

MAD MADRID, SPAIN (STDN SITE, IST ANTENNA)

MCC MISSION CONTROLCENTER

MDM MULTIPLEXER/DEMULTIPLEXER

MEC MECHANICAL

MECH MECHANISM; MECHANICAL

MECO MAIN ENGINE CUTOFF

MED MEDICAL

MET MISSION ELAPSED TIME

MIL MERRITT ISLAND, FLORIDA (STDN SITE)

M/M MULTI-MODAL

MNVR MANEUVER

MPS MAIN PROPULSIONSYSTEM

MS MISSION SPECIALIST

MSG MESSAGE

NAV NAVIGATION

OAST OFFICE OF APPLICATIONS AND SPACE TECHNOLOGY

OMS ORBITAL MANEUVERINGSYSTEM

0/0 ON ORBIT

O/P OUT-OF-PLANE

OP OPEN

OPS OPERATIONS; OPERATIONAL SEQUENCE

ORB ORBITER; ORBIT

ORR ORRORALVALLEY, AUSTRALIA (STON SITE)
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PCM PULSE-CODE MODULATION

PCS PRESSURECONTROLSYSTEM

PERF PERFORM; PERFORMANCE

PKM PERIGEE KICK MOTOR

PLBD PAYLOAD BAY DOORS

PL/PLD PAYLOAD

PLT PILOT

PLYBCK PLAYBACK

PM PHASE MODULATION

PRCS PRIMARY REACTION CONTROL SYSTEM

PREP PREPARATION

PRM POCKET RADIATION MONITOR

PRO PROTECT

PRSD POWERREACTANTSUPPLY AND DISTRIBUTION

PS PAYOADSPECIALIST

PSA PRE/POST SLEEP ACTIVITY

P/TV PHOTO/TELEVISION

PWRDN POWERDOWN

QTY QUANTITY

RAD RADIATOR

R/B ROLLBACK

RCD RECORD

RCS REACTION CONTROLSYSTEM

REF REFERENCE

REFSMMAT REFERENCESTABLE MEMBERMATRIX

RELMAT RELATIVE MATRIX

RF RADIO FREQUENCY

RME RADIATION MONITORING EQUIPMENT
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RMS REMOTEMANIPULATORSYSTEM

..... R/O ROLLOUT

ROT ROTATION; ROTA FIELD

SA/SAE SOLAR ARRAY/SOLAR ARRAY EXPERIMENT

S-BD S-BAND

SCCF SOLAR CELL CALIBRATION FACILITY

SEP SEPARATION

SEQ SEQUENCE

SNSHLD SUNSHIELD

SPLY SUPPLY

SS SUNSHIELD

SSP STANDARDSWITCH PANEL

STBD STARBOARD

STDN SPACE TRACKING & DATA NETWORK

ST/S TRKR STAR TRACKER

STS SPACE TRANSPORTATIONSYSTEM

S/U SETUP

SW SWITCH

SYS SYSTEM

TAGS TEXT AND GRAPHICS SYSTEM

TB TALKBACK

TDRE TRACKINGAND DATA RELAY SATELLITE (EAST)

TDRS TRACKING AND DATA RELAY SATELLITE SYSTEM

TERM TERMINATE; TERMINAL

TIG TIME OF IGNITION

TK TANK

TPR TELEPRINTER

TRK TRACK
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TST TEST

UHF ULTRAHIGH FREQUENCY

VIS VISUAL

VRCS VERNIERREACTIONCONTROLSYSTEM

VTR VIDEO TAPE RECORDER

W WEST

WCS WASTECOLLECTIONSYSTEM

XFER TRANSFER

(±)XLV (±)X LOCALVERTICAL (± X BODYAXIS TOWARDSEARTH)

X-POP X BODYAXIS PERPENDICULARTO ORBIT PLANE

(±)XSI (±)X SOLAR INERTIAL (± X BODY AXIS TOWARDSSUN)

+(-)X VV +(-)X BODY AXIS COINCIDENTWITH VELOCITYVECTOR

YAR YARRAGADEE (STDN SITE)

Y-POP Y BODY AXIS PERPENDICULARTO ORBIT PLANE

(±)YVV (±)Y BODY AXIS INTO THE VELOCITY VECTOR

-ZLV -Z LOCAL VERTICAL (--ZBODY AXIS TOWARDS EARTH)

-ZSI -Z SOLAR INERTIAL (.-ZBODY AXIS TOWARDS SUN)

(±)ZVV (±)Z BODY AXIS INTO THE VELOCITY VECTOR
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FLIGHT DATA FILE TX-1/E A West G6496/J. Barnes
CORE DISTRIBUTION MOE/R. D McCafferty (2)

05107/84 Space Division
Kennedy Space Center WorldwayPostal Center

JS(. SE-PEO/J. A. Thomas P.O. Box92960
AP/D_rector SO-AJAstronaut Office (2) LosAngeles, CA 90009
AP3/Support (2) ZK-25/Rockwell Tech Data SD-YOM/FDF (5)

Pub. Information (1) ZK-S6/A. Grenville YOO/Data Mgr. (5)
CA/Director SD-YUI/J. Laur
CA7/Chief Marshall Space Flight Center CFCT/M. Bangan
DA6/Chief (2) EE45/R. A. Marmann
DF/Chief PMIC/TBE R Cramblit Space Communications Co.
DF24/INCO (4) (Bldg 4708) P.O. Box 235
DF63/Head MDTSCO, Bldg 4666, LasCruces, NM 88001
DG/Rockwell DCC/L. Wh=te Attn: G. Harris

I.J_,4/Crew Sys. (2) SA82/R. R Pride
DG44/Comm & Attached P/L (2) AFSCFNOS
DH4/FDF MGR Goddard Space Flight Center P.O. Box 3430

FAO 40S/J. B. Hartmann Sunnyvale, CA 94086
T/L Maj H. E. Hahasz (10)
Fit. Act Br (16) NASA SSPRO - Palmdale

DH6/Branch Off (3) MR5/R R. Frazer TRW
EC/Chlef PL14/H Kuznicki 1 Space Park
EC2/Support (4) Bldg M2/Rm 2375
EET/TCD FDF Mgr (2) McDonnell Douqlas - Houston Redondo Beach, CA 90278
EH 13/Chief A2/L T. Gudenan J.M. Payne

Support A3/G Venables j_
EH2/Head D3IM. PJpher (2) 6S5Sth ASTG
EH3/Chlef D4/H Stegall Kennedy Space Center, FL
EH4/Ch=ef R. DeVall SP-AF/Col. O'Connor
EHS/Chlef

Support Charles Stark Draper Lab ARI/HoustOn
N43/Head MS23/R A Larson (2) 17629 E. Camino Real

FN44/Head Suite 208

1:55/Support IBM - Houston Houston, TX 77058
t i,'Support MC63/D. M. Kierstead L. Armstrong

X/FDF CPCB Rep. A.J. Sava
t E42/Head T&O Library Applied Research Inc.
I-M2/Consum Analysis Sect MC8212/Verffication Library 3930 Freedom Circle
HV183/Space Nav. Sect. (2) MC9186/Project Office Library Santa Clara, CA 95054
I M85/Ground Nay. Sect. MC6251/Wilson-L4b. P. Howland
JM2Ffechnical Library (3)
jIV124/COD Pub Center Lockheed - Houston LAB For ATMOS & SPACE PHYS.

MD/Manager B12/M. Martin 5525 Central Ave.
MD3/Support BI2/E M Bains Boulder, CO 80301
IVlF/GFEProJect Office C22/D. Welch ATTN: Alan Stern

Support (RIC)
MP2/CPCB Rep. Singer-Link - Houston

SD2/Surgeon
Support Honeywell Inc. Aviomc Diwsion

SM/SMDD MOM (3) 13350 U.S Highway 19
Z_ I/MMC Library (2) Clearwater, FL 33546
Zk2/M_sslon Support (2) #818-5/J R Peterson

D!w.d_epFhqht Research Facility Martin-Mar=etta Corp - Denver i
OSIJ L Kolf -GOLDENROD-

G6243/N. Schooley
NAS_[_- Headquarters G6495/J. Ferguson
MO,'C Lee G. Miller



41-D ET5/Support WC6/Support Kennedy Space Center 12-3/L DaRos" Code E/SP
CREW ACTiViTY PLAN FA/Director A.J. Collom* CM-ClO-2A/W. R. Fletcher J. Timery Suitland, MD 20233
DELTA DISTRIBUTION Assist. Director ZR2/AFTEC CX17-CCARS/D. Maclean I.J. Webster (10)

05/ ./84 FD2/Support MDTSCO/R. C. Adams ATTN TECH LIBRARY MC/GAS0
FE/Chief Goddard Space Fli,qht Center NWSt-D/Repository {45) AFFTC - Edwards AFB 3370 Miraloma Ave.

JSC FM/Chief 470/M. F.Sedlazek EX-NTS/R. Buckley Air Force Flight Test Center Anaheim, CA 92803
AC/Assoc=ate DireCtor Assist. Chief 732/D. Butler SE-GDS-21 AN. Patrick 6510 Test Wing/TEG
AP/Dep. Director Payloads & Adv. Tech Mgr. " 742/J. Barrowman SE-GDS-22/P. Puckett Edwards AFB, CA 93523 National Research Council of

AP3/Support (3) FM17_upport 804.4/J. M. Stevens SE-MSD-11/I. Velez 236/R. G. Hoey Canada_
Pub Info. (3) FM21Chief R.J. McCeney SO-TOD/C. Henschel Space Technology Program

BARR/Dtrector Support (16) 853.2/R. Morgan ZK-25/Rockwell Tech Data (19) Ford Aerospace Communications Office
(_A/DJrector FM4/Chief 872/J. Teles (3) CORD. BIdg. M-60, Room B-21
DA/DJrector (2) Support (5) NASA KSC 3939 Fabian Way Montreal Road
DAB/FIt Tech. (2) FMS/Chief (2) IBM - Houston CM-CIOo2/B. Olton Paid Alto, CA 94303 Ottawa, Ontario, Canada
DF22/Head FM8/Chief (6) 1179-C102/B. J Graves G60/W C. Hayes K1A OR6
DE24/Head Support (6) TRW - Houston Dr. K. H. Doetsch
DF4/Chlef Intermetrics NASA GSFC* C. Cooper Ford Aerospace - Houston B.A. Aikenhead
DF6/GNC (4) FR4/Support 408/W. L.Woodruff* L. Pieniazek SiStD_lA/Tech Lib (14)

Chief FS15/Support F.J. Cepolhna* J. Schoen Barrios Technoloqy - Houston
DE7/Chief FS4/Support (2) W.N. Stewart* TRW - Greenbelt $ JJD°J#_,//_, ' _ _-(z_ D.A. Kessler

Enwron Sect. (2) FS4S/Documentatton D. E Murray* P.O. Box 385 • SISI_30C/C. Capps(2) C J. Mallini
Eject Sect (2) JL/Chief (3) J.L. Jew* Greenbelt, MD 20770

I)G/Ch=ef JL15/Support (6) 602 6/C, H Underwood* L.L. Champion (2) MarshallSpace Fli,qht Center"
Dep Chief LNProgram Mgr. 754.41K. L. Rosette* JA01/C. Hagood =
rech Assist, Dep. Mgr. 800.3/T. Roberts* Charles Draper Laboratory JA21/R. McAnnally
MDTSCO LA3/Manager 804.4/K. D. McDonald* 555 Technology Square R. Valintine

DG4/Chief Tech. Assist (3) Cambridge, MA 02139 NA01/,C. Johnson
Comm & Attached (S) LAS/Manager NASA Headquarters J Turnball NA517R. M, Hoodless
Crew Sys (10) LA6/Manager EM-8/L Demas (2)

Orbiter Sys(4) LD/Support MGF-9/E, Harkleroad Dryden Fit. Research Facility JPL
DG6/ASC-Ent. Sect (12) LE/Support LF-6/R. Shafer OS/G. P. Layton 4800 Oak Grove Dr.

Detached-Payload Sect. (7) LF/Support LFD-10/J W McCulla Pasadena, CA 91109
Orb -Computer Sect (12) LH/E. J. Jung* OTI-O/R Tucker Hq NORAD/DOYY D.J. Kerrisk

iJH/£ h_ef Z.K. Eubanks* EBM/H B_elstem Cheyenne Mtn Complex,
L)_,AF(6) Manager CO 80914 (2) Hu,clhesCommun cat ons Service

I)h321EIt Dynamics(8) LM/Manager NASA Headouarters* !nc_
Dt_33/A&E Proc(3) Support (4) EZ/B R. McCullar* Hamilton Standard Bldg. 532
DH4/Bookmanager (S0) LN/Support (2) OTI-6/D. N. Turner* Windsor Locks, CT 06096 P.O. Box 92919 ( "

DH6iBranch Office (12) LP/Manager 1A204/R. C. Wilde Los Angeles, CA 90009
EC,AssJst Chief Support (5) McDonnell Douqias - Houston IA-2-7/F. H. Greenwood (4) C371/C. Ruben

Assist for Payloads LT/Manager AI/P. O'Neill P. 5engstock
C2/EMU Anal (3) LV/Manager T.D. Bruchn.ller Rockwell - Houston R.E. Rhoads

port (21 , Support J.S. French ZC01/(16) M. Hauferman
L'I..C.-_Mc]rlCFECrew P_ MAdManager (2) C2/B. Howard

EC6/Chief MD/Manager (2) C3/R. Corson Rockwell International STS TELESAT
EC12/Support ME/Manager (2) CS/H. M. Ferriii (2) 12214 Lakewood Blvd. 33 River'Rd
EE2/Suppoct (2) ME3/Manager D3/M. D. Ptpher (3) Downey, CA 90241 Ottowa, Ontario, Canada
EE3/RCA Support MF/Manager (2) O41 -FA43/W. O. Ruffin (59) K1L 889
EE4/Support MG/Manager (2) MDTSCO- Houston* D. Griffiths
LLBlbupport (2) MP/Manager (2) A2/R R. Paulson* McDonnell Douqlas Astronautics
FF12/Support MP2/CPCB Rep(8) S K Staas* P.O BOx 516 NOAA-NEDIS
EF2/SAILOper Branch NS2/Chief P B Chiu* St Louls, MO 63166 Dr Michael R. Helfert (2)
EH13/Support (2) SC5/Support A Mian* MS-10/J. T. Rose NOAA Liaison Manager
EHS/Support (2) SCS/LFC(3) A3/J. D Allison* Code 5C2, NASA-JSC
E:L25/Miss=on Analysis Div. SD3/Support D2/G H Barton* McDonnell DouqlasAstronautics Houston, TX 77058
EX3/Support (3) Mission Scientist R. T Theobald*

EX4/LFC (10) _er, SSEOP DH2/E. Taylor* 5301 Bolsa Ave Dr. Russell Koffler (1)
ES12!Ch_ef EX3/_Su_pport( ! 0) A03, Dept. 236, Group AEDO Director,
ES3/Sect. Head SN3/Support Sin,qer-Lmk - Houston Huntington Beach, CA 92647 NOAA-NESDIS

S5/Su pport (3) WC2/Ch_ef (2) K. Nelson FB4, Room 1069
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