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INTRODUCTION

41-C Crew ActivityPlan is the flight data file articlethat contains
the on-orbittimeline. It does not containthe detailedtimelinesthat
are coveredin the Ascent, Post Insertion,Rendezvous,EVA, DeorbitPrep,
and Entry Checklists. The PDRS OPS Checklistcontainsdetailedproce-
dures to activateand deploy the LDEF, and to releasethe SMM after it
is repaired. The PDRS OPS Checklistalso containsrelatedIMAX and CINEMA
360 camera requirements. AdditionalIMAX and CINEMA 360 requirements
reside in the Rendezvousbook and EVA Checklist. The EVA Checklist
containsthe detailedproceduresrequiredfor SMM repair includingMFR,
RMS, and I_IUoperations. The Rendezvousbook containsthe RMS procedures
requireduntil captureof the SMM. For continuity,the entire flight
is shown in this book in the summary level timeline.

This on-orbittimelinesatisfiesthe objectivesspecifiedin the Flight
Definitionand RequirementsDirective(Ref. 1) and the requirementsof
the STS-13 Flight RequirementsDocument (Ref. 2).

The flight profile (Ref. 3) used for this Crew ActivityPlan is for a
launchdate of April 4, 1984, 15:05 GMT.
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A. FORMAT SYMBOL NOMENCLATURE

_ 1. OverviewTimeline

The followingletters (a-c)refer to those highlightedin
Figure 1-1.

a. TIMESCALE- The time referenceused on this format is

cumulativeMissionElapsedTime (MET)expressedin days and
hours. MET is referencedto liftoff,which occurs at
0/00:00:00 (days,hours, minutes, seconds).

b. ACTIVITYCOLUMN - This column presents an overviewof
activitiesscheduledduring the flight. For clarityof
presentation,only major activitiesare presented,and
activitydurationsare sometimeslengthened. Abbreviated
activitytitles can be found in the Abbreviations/Acronyms
sectionof this CAP.

c. ORBIT and DAY/NIGHT

1) Orbit - Indicateswhich orbit the spacecraftis in by
numericalsequence. The beginningof an orbit occurs
when the orbitercrossesthe Earth'sequatorgoing
from the southernto the northernhemisphere (as-
cendingnode). The successionof orbits is numbered
in this column startingwith Orbit 1 for launch.

2) Day/Night- The orbitalday/nightintervalsare de-
lineatedwith black bars indicatingwhen the orbiter
is in darkness.

2. SummaryLevel Timeline (12-HrTimespan)

The followingletters(a-f) refer to those highlightedin
Figure I-2.

a. TIMESCALES- Two of three time referencesare presented
in this sectionof the summarytimelineformat. The time
referencesused are Time of Ignitionminus (TIG),Greenwich
Mean Time (GMT),and MissionElapsedTime (MET). MET is
referencedto liftoff,beginningat 0/00:00:00 (days,hours,
minutes,seconds). TIG is referencedto the deorbit igni-
tion time and counts down to 0/00:00:00at ignitionon the
CRT timer. TIG is only used for the deorbitpreparations
on entry day.

b. CREWMAN (CDR, PLT, MS1, MS2, MS3) - This is the crewman
column of the format,where titles of scheduledac-
tivitiesare shown for the commander(CDR),pilot (PLT),
and each mission specialist(MS1,MS2, MS3) at the
appropriatetimes in the flight.

J
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'_ : 01 GNT:096
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CDR

PLT

MS2

MS3

_/HIGWT

_OKR _MIL -GHM _RCN -MLX -GNM --AGOk_

--BOT --80R --GOX --GNM --BOT --AGO --GHM
_ --YR_ --OK2 --GOS --HR. --GHM -RCN -HA.

--GOS --BOT --MLX --GO5 -ACN -GWM --I CN
_Gn_ _YR_ -RnR -MTI --RnT --HRM

TITUDE RSCENT I -ZLV IIHUl -ZLV I NCI I -ZLV I NPC I -ZLV I iMul -ZLV #

TES:

Figure 1-2 SUMMARYLEVEL
]__ 41-C/FIN 2/29/84
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c. DAY/NIGHTand ORBIT

1) Day/Night- The orbitalday/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 crossesthe Earth'sequatorgoing

• from the southernto the northernhemisphere(as-
cendingnode). The successionof orbits is numbered
in this column startingwith Orbit 1 for launch.

d. GSTDN COVERAGE- The GSTDN communicationcoverageperiods
are identifiedin this area with a horizontalline indi-
catingwhen communicationis available;the GSTDN site is
identifiedto the right of the line.

e. TDRS - The TDRS communicationcoverage periodsare identi-
fied in this area, with a horizontalline indicatingwhen
there is a line-of-sightbetweenTDRS and the orbiter. The
boxed areas indicatewhen there is Ku-Bandcommunication
which is based upon an unblockedline-of-sightbetweenthe
Ku-Band antennaand TDRS.

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

1-5 41-C/FIN
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3. Detailed Level Timeline (5-Hr Timespan)
j f

The following letters (a-i) refer to those highlighted in Figure I-3.

a. TDRS- The TDRScommunication coverage periods are identified
in this area, with a vertical line indicating when there is a
line-of-sight between TDRSand the orbiter. The boxed areas
indicate when there is Ku-Band communication which is based upon
an unblocked line-of-sight between the Ku-Band antenna and TDRS.

b. GSTDNCOVERAGE- In this column the GSTDNsites and their acquisi-
tion periods are identified.

c. DAY/NIGHTCYCLE- In this column a solid bar indicates the period
when the orbiter and Earth are in darkness. A slashed line
indicates when the orbiter is in daylight but the Earth beneath
the orbiteris still in darkness (terminator).

d. ORBIT - Indicateswhich orbit the spacecraftis in by numerical
sequence. Orbit 1 begins at liftoffwith subsequentorbits start-
ing when the Earth'sequatoris crossed (ascendingnode).

e. In the timescalea DAP A and DAP B CONFIGreferencewill be
included. A number is associatedwith both DAPs A and B; each
number indicatesa particularDAP configuration;either DAP A or
DAP B. The DAP referencewithout parenthesesindicatesthe
'active'DAP for that time period on the page. Table 9-6
identifiesthe variousconfigurationsfor DAP A and DAP B that
are used.

f. ATTITUDE - Indicatesorbiterattitude.

g. MET TIMESCALE- This format is a 5-hour format with 5-minute
tick marks on the verticaltimescalereferencedto Mission
ElapsedTime (MET)with liftoffoccurringat 0/00:00:00.

h. CREWMANCOLUMNS- The activitiesfor the CDR, PLT, MS1, MS2 and
MS3 are scheduledin this area.

i. MCC COLUMN - Any uplinks,commandsor updatesrequiredare
scheduledat the appropriatetime in this column. TV coverage
is also identifiedin this column.
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]T

X20 O U
MS2 EMUC/O DUMP I I PRE SLEEP ROT SLEEP

CHRG 0 T

• SE

H20
MS3 ENU C/O OUMP E) PRE SLEEP ACT SLEEP

CHRG

DRY/NIGHToRB,, 17 I ,8 I 19 I 2o I 21 22 I _3 I 24
--HRN --RgN --NIL --_N --SOT --GWM --AGO I_W

--GDG _BOT m NLX --HRN --GNN --NAN .mACN
GSTDN --GOX --YAM _BDR --GDS --ARW _AGO *SOT
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ATTITUCE -ZLV J FREE DRIPI J LDEE DPLY I LDEF T_ACKIIMUI -ZLV J NO2 J -ZLV

@ -ZLV, +XVV @ -ZLV, +XVV
OTO 501 MAX VOLIWGT P/L HANDLING B OSO 0408 NEAR VIS & CONTRAST

NOTES: OTO 762 OQB-RM$ DYN INTERRCTION
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HIGH PRIORITYMISSION
f

The high prioritymission timelineis designedto providea nominal
deploymentof LDEF on Flight Day 2, to provideone EVA for SMM repair
on Flight Day 3, to releaseSMM on Flight Day 4, and to end the mission
on Flight Day 5 with a KSC landing. All activitiesprior to the first
EVA are unchangedfrom the nominaltimelineincludingthe LDEF deploy
and rendezvoussequence. The first differenceoccurs in the EVA timeline
which the crew will executefrom the EVA checklist. This high priority
EVA timelinewill replacethe SMM ACS module and unberththe SMM, leaving
it attachedto the RMS. The CAP reflectsthis configurationwhich is
maintainedovernightwhile the SMM is checkedout prior to releasethe
afternoonof Flight Day 4.

The high prioritymissiontimelineis enteredby the crew when they
return to the CAP from the Rendezvousbook or the EVA checklist,as
applicable. They remain in this timelineuntil landing.
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WAVE-OFF (1 DAY LATE ENTRY)

The timelineprovidedin this sectionis designedto follow a Deorbit
Prep Backout on Flight Day 7. It, therefore,assumesthat the nominal
timelinehas alreadybeen accomplished.

The primary landingsite on FlightDay 8 is KSC at MET 6/22:57which
is 3 hours after sunrise. The crossrangeis 223 nm, There is an addi-
tionalKSC landingopportunityone orbit later should it be required.
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S. Price,G. CIark/FPB/MPAD Trajectory; Cycle I
Data sourceJSC 19_0_0_CAP_ 12/5/83 CAP: Basic 12/5/83
Data confirmed bc,_.YC.(}_v_f Analysis: 1/13/84
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S. Price, G. CIark/FPB/MPAD Trajectory: Cycle 1

Data source JSC_9090 (CAP) 12/5/83 CAP: Basic 12/5/83
Data confirmed f_-/_ _f_1 Analysis: 1113/84
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CREW ACTIVITYPLAN NOTES
(CONSTRAINTSAND GUIDELINES)

A. FLIGHT DESCRIPTION
Q
Z

41-C will launch from KSC using 0V-099 on April 4, 1984, into an
orbit with a 250 nm apogee and a perigeebetween250 and 120 nm
dependingon phasingrequirements. The orbital inclinationwill
will be 28.500. The missiondurationwill be 6 days (~143 hrs).
Nominal landingoccurs at KSC on April 10, 1984.

Landingopportunities(with reboostburns) are:

LANDING
ORBIT NO. SITE LOCAL TIME

Primary 92 KSC 09:15 EST
Nominal Backup 93 KSC 10:56 EST

WeatherAlternate 92 EDW 06:06 PST

Primary 107 KSC 09:02 EST
1 Day Late Backup 108 KSC 10:43 EST

WeatherAlternate 107 EDW 05:54 PST

Primary 121 KSC 07:08 EST
2 Days Late Backup 122 KSC 08:49 EST

WeatherAlternate 122 EDW 05:40 PST

MAJOR EVENTS

LAUNCH (KSC) April 4, 1984
MET (DD/HH:MM:SS) 0/00:00:00
Day of year (EST) 095
EST/GMT 10:05/15:05(approx)

MECO
MET (DD/HH:MM:SS) 0/00:08:12
ALT (nm) 57

OMS-I
Not Done
(Direct Insertion)

OMS-2 (Subject to change depending on phasing requirement!;)
(DD/HH:MM:SS) 0/00:42:47

AV (fps) 168.9
AT (MM:SS) 2:04
ORBIT ha/hp (rim) 251 x 137

NC-1 (PhasingManeuver)
MET (D/HH:MM:SS) 0/05:19:03
AV (fps) 10.1
AT (MM:SS) 00:09
ORBIT ha/hp (nm) 251/142
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NPC (Plane ChangeManeuver)
F_ MET (D/HH:MM) 0/07:05 (approx)

AV (fps) 0 (nominal)/lO(average)

NH-1 (HeightAdjust Maneuver)
MET (D/HH:MM:SS) 0/22:53:09
AV (fps) 13.2
AT (MM:SS) 00:013
ORBIT ha/hp (nm) 259/1132

NSR (CoellipticManeuver - line of apsidesand ha/hp adjust)
MET (D/HH:MM:SS) 0/23:39:04
AV (fps) 213.5
AT (MM:SS) 02:113
ORBIT ha/hp (nm) 260/:257

LDEF SEPARATION
MET (D/HH:MM:SS) 03:211:46
AV (fps) 0.5
AT (MM:SS) 00:02
ORBIT ha/hp (nm) 260/256

NC-2 (PhasingManeuver)
---_ET(D/HH:MM:SS) 1/07:40:26
AV (fps) 6.3
AT (MM:SS) 00:0:6
ORBIT ha/hp (rim) 261/259

NH-2 (HeightAdjust Maneuver)
MET (D/HH:MM:SS) 1/20:14:36
AV (fps) 10.7
AT (MM:SS) 00:09
ORBIT ha/hp (rim) 267/259

NC-3 (PhasingManeuver)
MET (D/HH:MM:SS) 1/21:01:49
AV (fps) 7.8
AT (MM:SS) 00:07
ORBIT ha/hp (nm) 267/263

NCC (Correctsphasing,altitude,and plane)
MET (D/HH:MM) 1/21:38 (approx)
AV (fps) 0 (nominal)

TI (TerminalPhase Initiation)
.... MET (D/HH:MM:SS) 1/22:36:19

AV (fps) 6.2
AT (MM:SS) 00:06
ORBIT ha/hp (nm) 268/'266

MC-1 (MidcourseCorrection)
MET (D/HH:MM) 1/23:03 (approx)
AV (fps) 0 (nominal)

MANUAL OUT-OF-PLANENULL
MET (D/HH:MM) 1/23_11 (approx)
AV (fps) 0 (nominal)
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MC-2 (MidcourseCorrection)
_T (D/HH:MM) 1/23:28 (approx)
AV (fps) 0 (nominal)

MC-3 (MidcourseCorrection)
MET (D/HH:MM) 1/23:38 (approx)
AV (fps) 0 (nominal)

MC-4 (MidcourseCorrection)
MET (D/HH:MM) 1/23:48 (approx)
AV (fps) 0 (nominal)

TRANSITIONTO +V-BAR (80Oftfrom SMM on V-Bar)
MET (D/HH:MM:SS) 2/00:00:10
AV (fps) 5.3
AT (MM:SS) 00:20
ORBIT ha/hp (rim) 269/266

REBOOST-1
3/02:44:41

AV (fps) 26
AT (MM:SS) 00:17
ORBIT ha/hp (nm) 285/266

REBOOST-2
_HH:MM:SS) 3/03:32:51
AV (fps) 31.9
AT (MM:SS) 00:21
ORBIT ha/hp (nm) 285/285

RADIALSEPARATION

MET (D/HH:MM) 4/20:40 (approx)
AV (fps) 1.0

FINAL SEPARATION
MET (D/HH:MM) 4/21:00 (approx)
AV (fps) 0.5

DEORBITBURN
MET (D/HH:MM:SS) 5/22:02:54
AV Ifps) 465
AT (MM:SS) 4:06
ORBIT ha/hp (nm) 287/24

ENTRY INTERFACE
MET (D/HH:MM:SS) 5/22:40:10

LANDING
MET _D/HH:MM:SS) 5/23:11:00
Day of Year (EST) 099
EST/GMT 09:16/14:16

7-4 41°C/FIN



SOLAR MAX RENDEZVOUS PROFILE
(SMM AT CENTER OF ROTATING LVLH REFERENCE FRAME)

-2O

100 _ -100 -200(_) -300 -400 -500 -600 -700.-,.z=.,.

•+V I I

ST RR D/N BURN TIME EVENT DESCRIPTION

60 -00:45 (_) s TRK NAV

® I
NH2 00:00 (_ NH 2BURN

NC 3 00:47 (_) NC 3 BURN

T 00:53 @ S TRK NAV80 -L
NCC 01:23 (_ NCCBURN

T _01 _40 ® RADAR NAV

SCALE IS KILO FEET /
TI 02:22 (_) TI BURN,J.,

+R
7-5 41-C/FIN



SOLAR MAX RENDEZVOUS PROFILE
(SMM AT CENTER OF ROTATING LVLH REFERENCE FRAME)

-st_._ -10 -20 -30 -40_p_r_p_., _ -60 -70
+V I I I "- I I _ I

5

10--
ff7777//77_S TRK

NIGHT

ST RR D/N BURN TIME EVENT DESCRIPTION
15 -

'_ H TI 02:22 (_ TI BURN

_ 02:30 (_) RR AND STRK NAV

MC1 02:47 (_ MIDCOURSECORRECTION1

02"55 (_ RR - ONLY NAV

20 "" 00PN --_0_3:0_01_ OUT-OF PLANE NULL MNVR............. A .............

MC3 03:24 1_ MIDCOURSECORRECTION3
MC4 03:34 1_ MIDCOURSECORRECTION4 I

+R -_03:36 1_ BEGIN MANUAL
TRAJECTORY CONTROL SCALE IS
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SOLAR MAX RENDEZVOUS PROFILE

(SMM AT CENTER OF ROTATING LVLH REFERENCE FRAME)

.. IE - 10_, -,

0 0 0 0 0 0 0

.__ I I I I

+v', ', I I I I I

100
RR D/N TIME EVENT DESCRIPTION

03:47 _._ TRANSITION TO VBARI

04:00 _) STABLE ON VBAR AT 800'

I 200
04:10 (_ BEGIN APPROACH TO

200'

STABLE AT 200'04:30

300

__ 0S:00 _ MMU EVA TO SMM

I - 05:20 (_ ORBITER BEGIN VBAR

I APPROACH TO MMU/SMM 400

_-1=,-__ 01i;:45 _ ORBITER GRAPPLE SMM

• '500 --

600

__ 700 --

800 --

SCALE IS FEET
900 --

--Jl,*
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B. CREW

1. The crew will launchwith an integratedharnessrestraintover
IntravehicularActivity IIVA) clothing. Anti°G suits will be
worn by all crewmembersfor entry.

2. All crewmemberswill launchwearingthe Launch/EntryHelmets (LEH).
After ascent,the Wireless CommunicationControlUnits (WCCUs)are
unstowed and distributedto the crew. Prior to seat ingresson
entry day, the WCCUs are stowed and the LEHs are donned for entry
until landing.

C. ORBITERSYSTEMS

1. Communicationsand Instrumentation

a. The OperationalInstrumentation(OI) systemwill nominallybe
managed from the ground throughuplink RTC commandscoordinated
with the crew.

b. The ModularAuxiliaryData System (MADS)will nominallybe
managed throughuplink RTC commandsand crew switch actions.

c. 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.

d. There are 3 GSTDN sites availablefor real-timeTV: GDS, MIL,
and HAW.

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

f. There is one SGLS site availablefor contingencyon-o:rbit
coverage: IOS.

2. Guidanceand Navigation

a. The orbiter state vector must be uplinkedwhenever downtrack
error in the on-boardvector becomesgreaterthan 20 rim,but
is usuallyuplinkedwhen errors are much greaterthan 5 nm.
These are real-timecalls. In addition,state vector_must
be uplinkedfor specifiedtargetswhen using an orbiting
vehicle as a TGT ID with UniversalPointing.

b. IMU alignmentsare scheduledapproximatelyevery 12 hours
in morning and eveningactivitiesand prior to major events
requiringlow navigationuncertainty.
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c. The on-orbit avionicsconfigurationis listedbelow. GPC 2
_--- may be shut down during orbit to reduce electricalloads,

if required.

GPC 1 - GNC OPS 2
GPC 2 - GNC OPS 2
GPC 3 FD OPS 3 (OFF)
GPC 4 - SM OPS 2
GPC 5 BFS (OFF)
IMUs (3) OPERATE
STAR TRACKERS(2) ON
MASS MEMORY UNITS (2) ON
FLIGHT-CRITICALMDMs (8) - ON

3. EnvironmentalControland Life SupportSubsystem (ECLSS)

a. The C02 absorbersare installedfor launch and entry and
are alternatelyreplacedas needed.

b. The four supply water tanks and one waste water tank are
loaded for launchwith volumes sufficientto meet a rev 4
launch day deorbitopportunitywith PLBDs failed closed
(TK A = EMPTY, TK B = FULL, TK C = 93%, TK D = 93%, Waste
TK = EMPTY). If waste water productionexceeds storage
capacity,a real-timecall will be made to perform a dump.
Ten supply dumps are estimatedto occur. Potentialsupply
water dumps are scheduled,based upon predictedfuel cell
water production. A real-timecall will be made prior to
each to informthe crew whethera 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 deorbitopportunities.

D. TEXT UPLINK SYSTEM

1. The teleprinter(TPR) will provide an on-orbit capabilityto
receiveand reproducetext-onlydata (such as procedures,
weather data, and CAP updatesor changes)from MCC during
routineand off-nominalsituations. The TPR uses S-Band and
is not dependenton TDRS Ku-Band. TPR uplink requires1 to 2.5
minutes per message, dependingupon the number of lines (up to
66). Activationincludespoweringup the unit duringPost
Insertion. The TPR will remain on continuouslyuntil deactiva-
tion prior to seat ingresson entry day.

2. The Text and GraphicsSystem (TAGS) is basicallya hard copy
machine that operatesvia command link. TAGS will not be
carriedon this flight.
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E. TELEVISION/PHOTOGRAPHY

1. The CCTV systemsprovide two color wide-anglecamerasfor in-
cabin coverage. There will also be four PLB TV cameras_and
two RMS TV camerasconfiguredas follows:

Camera Lens

A(Port Fwd) CLA(ColorLens Assembly)
B(Port Aft) MLA(MonochromeLens Assembly)
C(StarboardAft) MLA
D(StarboardFwd)) CLA
EE(RMS End Effector) MLA
Elbow(RMS) WLA (Wide Angle Lens Assembly)

2. The video tape recorder (VTR) is availablewith 30-min
cassettes.

3. 35mm, 16mm, and 70mm camera systemsare available.

4. A Cinema 360 camera will be flown in the payloadbay.

5. An IMAX camera will be flown in the cabin.

6. A Linhof Aero Technikacamera will be flown in the cabin, but
no specificcrew activitieswill be scheduled.

F. REMOTEMANIPULATORSYSTEM (RMS)

The RMS will be used and evaluatedin the accomplishmentof the
followingDTOs:

1. DTO 0501 MaximumWeight/MaximumVolume Payload
HandlingPerformance

2. DTO 0762 Orbiter- RMS Dynamic InteractionTest

The RMS will be used to deploy the LDEF. In the process of de-
ployingthe LDEF the arm will be used to perform DTO 0501 and
supportDTO 0762. The RMS will also be used to retrieve,support
EVA repair of, and deploy the SMM.

G. PAYLOADS

1. CINEMA-360

The Cinema-360is part of a joint endeavoragreementbetween
NASA and Cinema-360,Inc., a group of 3 planetariums,to produce
a color motion picturefilm of ShuttleFlight Operationsfrom
launch to landing. One 35mm 'Arriflex'motion picture camera
will be flown in the PL bay, starboardside, mounted in a heated,
pressurized'GAS'can, viewingthroughan opticaldome, using a
'Fisheye'lens.
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2. IMAX

The IMAX camera is part of a joint endeavoragreementbetween
-'_ NASA and IMAX SystemsCorp. of Toronto,Canada,to produce a

color motion picturefilm of Shuttle FlightOperationsfrom launch
to landing. One 70mm motion picturecamera will be stowed in
the middeckwith several lenses,two loadedfilm magazines,and
seven rolls of reload film.

3. LDEF (Long DurationExposure Facility)

The LDEF is a free-flyingpassive spacecraftwhich provides
accommodationsfor experimentswhich require long-termexpo-
sure to the space environment.

The LDEF is designedto accommodatea large number of experi-
ments in standardizedtrays. The LDEF will be carriedto an
almost circular,-260 nm orbit, deplioyedin a gravity-gradient
stabilizedmode, and then retrievedduring a subsequentShuttle
flight. The experimentswill then be returnedto the
investigatorsfor data analysis.

The LDEF is approximately169 in. in diameter and will occupy
a cargo bay lengthof approximately362 in.

The LDEF has two grapplefixtures. One is part of the LDEF
ExperimentInitiationSystem (EIS) and will be grappledand
rigidizedmomentarilyon-orbitto start variousexperiment
initiationtimers. Indicatorson the LDEF will be observedby
an RMS camera to confirmEIS activation. The EIS grapplefix-
ture will then be releasedby the RMS, which will grapplethe
other, standard,grapplefixtureand proceedwith deployment.
These grapple fixtures,along with the trunnion latches
operated from the aft flight deck, constitutethe only LDEF-
orbiter interfaces. There are no electricalpower or data
interfaceswith LDEF.

4. RME (RadiationMonitoringEquipment)

The RME experiment is designedto measure radiationlevels in
the orbitermiddeck at varioustimes throughoutthe flight.
Experimentequipment includesthe HandheldRadiationMonitor
(HRM-III),a gamma and electrondosimeter,and the Pocket REM
Meter (PRM),a neutron and proton dosimeter. The HRM-IIIwill
operatefour times during the mission,while the PRM will
operate twice.

5. SMRM (SolarMaximum RepairMission)

The SMRM includesthe SMM observatorypresentlyin orbit and
the Flight SupportSystem (FSS) for berthingthe SMM and return
of the SMM to the ground if it cannot be repairedin orbit.
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The STS will launch from KSC and will rendezvous with the SMM
observatory. Onboard the STS, the FSS and attached unique
servicing hardware will be deactivated and in a stowed position
for launch and ascent. To achieve and maintain thermal control
of the FSS, FSS activation will be required after PLBDopening.
Configuration and checkout activities for the FSS will be per-
formed prior to rendezvous with the SMM.

Retrieval and repair of the SMMwill be made using the Remote
Manipulator System (RMS) in conjunction with Extravehicular
Activity (EVA) which includes Manned Maneuvering Unit (MMU)
operations. The first of two scheduled EVAs starts with the
orbiter stationkeeping near the SMM. The MMUcrewman will fly
over to the SMM,attach to one of its trunnion pins, and null
the SMMrates. The orbiter will then close, and the SMMwill
be grappled by the RMSand berthed on the FSS. After berthing,
the SMMis powered down and the Modular Attitude Control System
(MACS)module is replaced. A plasma baffle will be installed
over the X-ray Polychromator (XRP) instrument vent port and,
time permitting,the hinge will be installedon the main
electronicbox (MEB) for the Chronograph/Polarimeter(C/P)
instrument. (MEB changeoutis completedduring the second EVA.)
The SMM will then be poweredup so that the GSFC Payload
OperationsControlCenter (POCC)can conductan extensivecheckout
and verificationof the SMM after the first EVA is complete. This
checkoutwill be completearidthe SMM orbit will be raisedto
285 nm circular (propellantpermitting)before the start of the
the second EVA. The second EVA will completethe changeoutof the
MEB. The MMS portionof the satellitewill remain poweredup
during this replacement,precludingthe need for a lengthypost
repair checkouton the FSS. As a result,the SMM will be
grappledand unberthedshortlyafter the MEB changeoutis
completeallowingthe EVA crewmento visuallyconfirmdeployment
of the SMM high gain antennasystem (HGAS)before ending the EVA.
The SMM will then remain on the RMS until released. After
release,the orbiterwill establishstationkeepingwith the SMM
for about 2 hours and will then start a slow separationwhich
will provideup to 8 hours of post releasecommunicationswith
the SMM throughthe orbiter'sPI. This permitsthe GSFC POC,t
to assure properSMM attitudecontrol. Before deorbit,the FSS
platformwill be checkedout, positionedfor entry, and
deactivated.

6. STUDENTEXPERIMENT(Comparisonof HoneycombStructures)

The purposeof this experimentis to determinethe effectsoF
weightlessnesson honeycombconstructionby a colony of bees.
Physical characteristicsof the honeycombconstructedonboard
will be comparedpost-flightwith a honeycombconstructedon
the ground by a controlcolony. Also, in-flightvideo will
be used to comparebee behavior in zero gravityto that of the
controlcolony. The onboardexperimentis containedin a Bee
EnclosureModule (BEM)which is a self-containedunit designed
to providean environmentfor honeycombconstruction. The B!EM
occupiesone half of a standardmiddeck stowagelocker.
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INTRODUCTION

The followingTable describesthe schedulingdata and rationalefor on-
orbit crew activityrelatedDTOs/DSOsfor 41-C. The currentFRD and
approvedchangesthereto (Ref. 2) were used to compilethis table.

o

r'.,,

0
I'--
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SCHEDULED

DTO/DSO TITLE (DD/HH:MM)(MET) SCHEDULINGREMARKSNUMBER

CTO 0321 Crew CompartmentStructure 2/22:15 Comprisedof threemajor activities(tapemeasurements,
DeflectionInvestigation 3/03:00 locker gap measurements,and lockermarking), this

3/05:00 test is scheduledwhenever compatiblewith other
middeck activities

DTO 0501 Max Volume/MaxWeight ~1/00:40 RMS autosequencesand reberthingusing the LDEF. Test
P_yloadDeployment sequencerequires about 2 hours. Orbiter requiredto

be in free driftfor portionsof the test. Test
precedesLDEF deploy

DTO 0602 Cabin Atmosphere 0/20:30 First sample desiredwith cabin at 14.7 PSI just prior
Verification 2/20:50 to depressto 10.2PSI. Second sample desiredmidway

4/20:45 through 10.2 PSI period. Last sample desiredat the
end of 10.2 PSI beforecabin repress to 14.7 PSi

DTO 0612 MMU SatelliteSupport ~2/01:00 Perform duringMMU ops with SMM. No DTO unique
Capabilities activitiesare scheduled
Demonstration

DTO 0762 Orbiter-RMSDynamic ~1/00:40 Requires free drift. A data collectionDTO
InteractionTest accomplishedcoincidentwith DTO 0501 prior to

LDEF deploy

41-C/FIN
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TABLE8-1 41-C ON-ORBITCREWACTIVITY RELATEDDTOs/DSOs

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

DTO0813 SMMRendezvous Systems -i/19:15 A data-only test accomplished as part of nominal,
Performance planned rendezvous operations

DSO0401 Validation of Predictive At each crewman's Allow 5 minutes per crewman each mission day after
Tests and Countermeasures convenience during evening meal before sleep. Uses a debriefing
for Space Adaptation Pre Sleep Activity checklist and microcassette recorder
S>ndrome when practical

DSO0402 Cardiovascular De- Prior to Deorbit Crew fills drink containers to use for fluid loading
conditioning Counter- Preparations before entry
measure Assessment

I

I
41-C/FIN
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TABLE 8-1 41-C ON-ORBIT CREW ACTIVITYRELATED DTOs/DSOs

DTO/DSO TITLE SCHEDULED SCHEDULINGREMARKS
NUMBER (DD/HH:MM).(MET_

DSO 0408 Near VisionAcuity and 0/20:45 Desiredthree items for each crewmember. Flight days
ContrastSensitivity 0/22:40 1, 3, and 5 desired, but any scheduleis acceptable.

1/04:45 One crewmembertakes test while the second records
2/19:55 data
2/20:15
2/21:40
5/00:20
5/01:20

DSO 0901 DocumentaryTelevision One TV downlinkper day desired. Live TV, VTR dump, or
bring-hometape for each flight-uniqueactivity

FD1 EIS Check and FSS Inspection
FD2 LDEF Deploy
FD3 EVA 1
FD4 StudentExperiment
FD5 EVA Prep and EVA 2
FD6 SMM Deploy,Press Conference,FSS Checkout and Stow,

StudentExperiment

L
41-C/FIN
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TABLE8-1 41-C ON-ORBITCREWACTIVITY RELATEDDTOs/DSOs

DTO/DSO TITLE SCHEDULED SCHEDULINGRENL_RKS
NUMBER (DD/HH:MM) (MET)

DSO0902 Documentary Motion Include P/L bay before and during any deploy. Include
Picture Photography any anomalies or other items of interest

FD2 LDEF Deploy
FD3 EVA 1

I FD4 EMUMaintenance

FD5 EVA Prep and EVA 2

FD6 SMMDeploy and Cabin Stow

I
DSO0903 Documentary Still Includes crew activities, orbiter functions, accommo-

Photography dations, mission related scenes, and any unscheduled
activities of interest. Use 70mmHRCfor PLB prior
to any deploy

FD2 LDEF Deploy
FD3 EVA I
FD4 Student Experiment, EMUMaintenance
FD5 EVA 2
FD6 SMMDeploy

DTO0764 Orbital Aero and Gravity Shopping List Inhibit all RCSjets, systems vents, and water dumps
Gradient Torque during each 5 minute data take° Total of 6 data takes
Measurements - Hi Orbit with maneuvers in between each. Not scheduled

41-ClFIN
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TABLE 8-1 41-C ON-ORBIT CREW ACTIVITYRELATEDDTOs/DSOs

DTO 0776 On-orbitTACAN ShoppingList Cannot be donewhen the SMM repair sequencerequires
navigation TFL 188. RequiresOPS 8. Includesas many TACAN data

takes as can be scheduledreal time. Each data take
can consistof tracking a specifiedTACAN site or a
periodof -ZLV used to obtain data from multiple
stations. Not scheduled

!
DTO 0777 CCTV Laser Ranging ShoppingList Crew comparesrange/rangerate data from the laserrangefinderwith that from the rendezvousradar. Other

I than turningthe equipmenton and off, no crew activit_
is scheduled

41-C/FIN
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TABLE9-1
LDEF DEPLOYMENTEVENTSAN[)TIMES

(All times approximate)

EVENT MET (D/HH:MM)DEPLOYMINUS (HH:MM)
m

RMS POWER UP 1/00:15 02::40

GRAPPLEEIS FIXTURE 1/00:25 02:30

VERIFY EIS TALKBACKS 1/00:35 02:20

GRAPPLEDEPLOYMENTFIXTURE 1/00:40 02:15

RELEASELATCHES 1/00:55 02:00

PERFORMDTO 0501 1/01:00 01:55

RMS MNVR LDEF TO DEPLOYPOSITION 1/02:15 00:40

MNVR ORBITERTO DEPLOYATT 1/02:25 00:30

LDEF READY FOR RELEASE 1/02:55 O0:DO

DEPLOYAND MEASURETIPOFF RATES 1/03:21 00:00

SEPARATIONBURN 1/03:24 +00:03
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TABLE 9-2
SMM REPAIR EVENTS AND TIMES OVERVIEW*

(All times approximate)

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

FSS ACTIVATION 0/02:30 00:05

FSS CHECKOUTAND POSITIONFOR 0/04:50 00:50
BERTHING

EVA - 1 2/00:15 6:30 maximum
• ORBITERSTA KEEP AT 200' 2/00:30
• MMU STABILIZESSMM 2/01:30
• GRAPPLEAND BERTH SMM 2/02:00
• POSITIONSMM/FSSFOR REPAIR 2/02:35
• SMM POWER DISCONNECT 2/03:25
• MACS MODULE REPLACEMENT 2/03:35
• MEB HINGE INSTALLATION 2/04:50

SMM POWER RECONNECTAND POST 2/06:10 8:00 of comm coverage
REPAIR C/O(GROUNDCOMMANDED)I

REBOOSTOMS BURNS 3/02:20 1:25

EVA - 2 3/22:10 6:30 maximum
e S/C MEB MODULE CHANGEOUT 3/22:50
• GRAPPLEAND UNBERTH 4/02:35
• HGAS DEPLOY (GROUND 4/02:50

COMMANDED)

POCC DEPLOYMENTOPEPu_TIONS 4/03:00 2:15 of comm coverage
(GROUNDCOMMANDED)

RELEASE/
INITIATESTATIONKEEPING 4/18:40

START SLOW SEPAPU_TION 4/20:40 8:00 maximum
(MAINTAINPI COMM WITH SMM) post release

FSS C/O AND POSITIONFOR 4/21:45 00:25
LANDING

FSS DEACTIVATION 5/18:30 0:05

*NOTE: This table does not presentall SMM repair activities. It is
an overview only. Detailed proceduresin other FDF articles
will containcompleteSMM repair requirements.
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TABLE9-3
RADIATIONMONITORINGEQUIPMENT(RME)

ACTIVATIONANDOPERATIONTIMES

APPROX MET DURATION

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

ACT 0/20:25
HRM DATA RCD 0/21:20 00:55

ACT 2/20:15
DATA RCD 2/21:15 01:00

ACT 3/19:15
DATA RCD 3/20:15 01:00

ACT 5/00:15
DATA RCD 5/01:30 01:00

PRM ACT 0/05:55 I
DATA RCD 0/20:30 14:35

ACT 3/05:25
DATARCD 3/19:10 13:45

_J
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TABLE 9-4
IMAX (CabinCamera)

SCHEDULED SCENE

FD2 - Crew Discretion RMS OPS WITH LDEF

FD2 - Crew Discretion LDEF POST RELEASE

_ FD3 - Crew Discretion MMU RELEASE OF GRAPPLEDSMM
WITH MMU FLYAROUND

FD3 - Crew Discretion FSS ROTATIONWITH BERTHEDSMM

FD3 - Crew Discretion ACS MODULE REPLACEMENT

FD4 - (-2/21:15MET) EMU MAINTENANCE

FD4 - (-2/23:30MET) CDR AFT STATION (STARBOARD)
MS1 AFT STATION (PORT)
PLT AS IV CREWMAN
CREW ON MIDDECK

FD5 - Crew Discretion MEB CHANGEOUT

FD5 - Crew Discretion MMU CHECKFLIGHT

FD5 - Crew Discretion SMM HIGH GAIN ANTENNA DEPLOY/GI_AL

FD6 - Crew Discretion SMM POST RELEASEAT 200 ft AND 300 ft

Cues to operatethis camera are frequentlyfound in the FDF article
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TABLE 9-5
CINEMA-360(PLB Camera)

DESIRED
SCHEDULE SCENE

FD1 PAYLOADBAY DOOR OP_NING

FD2 LDEF DEPLOY

FD3 SMM CAPTUREAND BERTHING

FD3 and 5 SMM REPAIR

FD6 SMM DEPLOY

When convenient RMS UNBERTHING

after LDEF deploy I

Cues to activatethis cameracan be found in the flight data file
articlewhich containsthe procedureto performthe desiredscene
(i.e.,Post Insertion,PDRS OPS, EVA, and Rendezvous book).
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TABLE 9-6
DAP A CONFIGURATIONS

TRANSLATION

PULSEft/sec 0.10 0.10 i0.10 0.10 0.10 0.10 0.10 0.05 O.lO 0.10

ROTATION

DSC RT NORM O/sec 0.200 0.400!0.2000.200 0.200 0.200 0.200 0.200 0.100 0.100
VERN O/sec 0.200 0.400 0.200 0.008 0.200 0.200 0.200 0.200 0.008 0.150

IPULSE NORM O/sec 0.10 0.10 0.30 0.10 0.10 0.10 0.10 0.10 0.04 0.04
I VERN O/sec 0.010 0.010 0.010 0.010 0.050 O.OlO 0.010 0.010 0.002 0.002

ICOMP NORM O/sec .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
VERN O/sec .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

DEADBAND

......... ' ....... 1.00 ................all _uKi,i_uug) 5.uuu 1.00 5.00 5.uu 5.uu __.uu c.uu _.uu _.uu
VERN (deg) 1.000 1.000 1.000 .070 1.000 1.000 0.500 0.500 0.500 1.000

RATE NORM O/sec 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN O/sec .020 .020 .020 .010 .020 .020 .020 .0200.010 .100

JET OPT

P 1 1 3 1 1 3 1 I 1 1
Y 1 1 3 3 I 3 1 1 3 3

CNTL ACCEL 0 0 0 0 0 0 0 0 2 4

*I-loadedOPS-2 DAP Configu ,ion
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TABLE9-6 (Cont)
DAPB CONFIGURATIONS

] B5 B6 B7 I B8 B9 ] BIO ] Bll B12 B13 ]

BI* I B2 B3 I B4 -I , . :
TRANSLATION

i I '
PULSEftlsec 0.02 IO-02 0.02 ]0.02 O.O2I0.05 O.Ol I0.02 ]O.O2]0.02 !0.02 0.02 O.O2

ROTATION i I1 li i II _ '
DSCRT NORMO/sec 0.50010.200 0.200 0.20010.200 0.500 0.200 0.500 0.100]0.100]0.100 0.100 0.100]

VERNO/sec 0.200 0.200 0.200 0.00810.0!6 0.200 0.200 0.007'0.15010.15010.150 0.!50 0.150 I
I " . !

PULSE NORMO/sec 0.04 ]0.04 0.04 ]0.04 10.04 ]0.04 _0.04 ]0.04 ]0.04 ]0.04 !0.04 '0.04 0.04 .

w,,O,seco.oo 1o.ooo.oo 1o.ooo.oo loo o.oo looo 1ooo 1oo.oo Lo.oo l

II"°°°"°°°°°°°"°°°°i'°°',,.000"O0 .O0 .O0 ,000COMP NORMO/sec .00 .00 I .00 .00 ! .00"000

VERNO/sec .000 .000 .000 .000! I .O00I .000 .O00i .000
DEADBAND i II ' LATT NORM(deg) 13.00 13.00 3.00 0.30 3.00 12.00 2.00 3.00 3.00 3.00 3.00 3.00 3.00

VERN(deg) I I.OOOLI.000 1.000 0.1000.033 0.500 0.500 !.000 5.00 11.000 1.000 1.000 !.000

i ] I I iRATE NORMO/sec 0.20 0.20 0.20 0.20 0.20 0.20 I0.20 0.20 0.20 0.20 I0.20 10.20 I0.20 1
VERNO/sec I .020 .0201 .020 .010 .020 .0201 .020 .020 .200 .1001 .i00 0. I00 0. I00

I II

JET OPT I I l , ,
I ' I I I

P 1 3 i 1 3 11 I il ll i 1 11 il
IY 1 13 11 3 3 11 I l 1 13 3 3 13 13

CNTLACCEL 10 I0 I0 ]0 0 " 0 10 0 0 0 3 i2 i
*l-loaded OPS-2 DAP'Configuration
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TOP
FRONTCOVER 'DAPBOOK'

� DAP BOOK

°o°.t°oo.o°.o°°°°°°°°o,
oo .... o°,°°°°°.o,,°°°.

::::::::::::::::::::::
:::::::::H::::::::::::
::::::::::::::::::::::

=======================
,.oo°o,.°o. .... o.**°.,.

41-C/O/BAS

tiNIV"PTG 41-C/O/BAS_
TGT ID = 1 OrbitingVehicle

= 2 Earthctr
= 3 Earthtgt

InputLAT (+go)
LON (+180,+ = East)
ALT (-+9g.ggnm)

= 4 Sun ctr
= 5 Celestialtgt

InputRA (0-359.99)
DEC (-+90)

= 11-60Nay Stars
BODYVECT = 1 +X*

= 2 -X*
= 3 -Z*

= 4 PTC (-20below+X)*
= 5 Optional

InputP (0-35g.99) I
Y (270-35g.gg,o-go)I

* inputOM OM (O-35g.9g) -I_ONAXIS = 1 +X

2 -X I

i G20 DA? CONFIG
CNTL ACCEL= 0 Orbiteralone JET OPT = I Normal

= 1 LDEFat autoseq = 2 Nose only
pointsi and 8 = 3 Tail only

= 2 LDEFhighhoverand
release

= 3 LDF:_.'fromberth;
S_ parked

= 4 S_14release J

TOP i

BACKOF FRONTCOVER
DAP BOOK
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TOP

+ +
m _

OAP PURPOSE

A1 - 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 - (Blank) I
A8 - (Blank) I
A9 - RENDEZVOUS
AIO - PROX OPS
Ali - LDEF RELEASE
A12 - SMM RELEASE
A13 - (Blank)

- 41-C/O/FIN

A1

+ +
TOP

+ + - �+
A1

DAP A1
TRANSLATION

PURPOSE: 0.1 0 1 PULSE

-ZLV ROTATION
IMU ALIGN 0.2 0 0 2 DSC RT NORM
TAIL ONLY CONTROL BACKOUT _._ _ _ 3 VERN
PRE/POST PAM DEPLOY - O.T _ 4 PULSE NORM
OMS BURN 0'_ T _ S VERN
TAIL-TO-SUN - -._ _ 6 COMP NORM
LOSS OF VERN .0 _ _ 7 VERN
(NOSE & TAIL) - --

DEAOBAND
5.0 0 8 ATT NORM

T.O0 0 9 VERN

0.2 0 10 RATE NORM
._ _ 0 11 VERN

1 12 JET OPT P
T 13 Y

0 14 CNTL ACCEL

41-C/O/BAS

- 41-C/O/BAS

A2

+ + + +
TOP
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TOP

+ + + +
A1

- - A2
DAPA2

TRANSLATION
PURPOSE: 0.1 0 t PULSE

PTC ROTATION
. 0.4 0 0 2 DSC RT NORM

_._ _ _ 3 VERN
- O.T _ 4 PULSE NORM
0._ T _ 5 VERN
- -._ 5 6 COMP NORM
.0 0 _ 7 VERN

DEADBANO
1.0 0 8 ATT NORM

_ T._ 9 VERN

0.2 0 10 RATE NORM
._ _ 0 11 VERN

1 12 JET OPT P
T 13 Y

14 CNTL ACCEL

41-C/0/BA$

_ 41-C/O/BAS _

A3

+ + + +
TOP

TOP

+ + + +
A2

-- -- -- A3
DAPA3

TRANSLATION

PURPOSE: 0._ 0 1 PULSE

RCS HOT FIRE ROTATION
0.2 0 0 2 DSC RT NORM
_._ _ _ 3 VERN
- _._ _ 4 PULSE NORM
0._ T _ 5 VERN
- -._ _ 6 COMP NORM

.0 _ _ 7 VERN

DEADBANO
S.O 0 8 ATT NORM

-.T._ _ _ 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

3 12 JET OPT P

13 Y

14 CNTL ACCEL

41-C/O/BAS

_ - - 4,1-C/O/BAS -

A4

+ + + +
TOP
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TOP

+ + + +
A3

A4
DAPA4

TRANSLATION
PURPOSE: 0.1 0 I PULSE

GG ROTATION

0.2 0 0 2 DSC RT NORM
_._ 0 8 3 VERN
- _.T 0 4 PULSE NORM
0.0 1 0 5 VERN
- -._ _ 6 COMP NORM
.0 0 0 7 VERN

DEADBAND
1.0 0 8 ATT NORM

_ _._ Z _ 9 VERN

0.20 10 RATE NORM
._ T _ 11 VERN

i 12 JET OPT P
13 Y

0 14 CNTL ACCEL

41-C/O/BAS
41-C/O/BAS

A5

�-F �TOP

TOP

+ + + +A4

A5
DAPA5

TRANSLATION

PURPOSE: 0.1 0 1 PULSE

IMU ROLL ROTATION
0.2 0 0 2 DSC RT _ORM
0--.20 0 3 VERN

-E.! E 4 PULSE_ORM I
0.0 5 0 5 VERN I
- -._ _ 6 COMP NORM

.0_ _ 7 VERN

DEADBAND
5.0 0 8 ATT NORM

--_.T._O_ _: g VERN

0.2 0 10 RATE I_ORM

0_.0_-_ -01 11 VERN

1 12 JET OPT P
T 13 Y

_0. 14 CNTL ACCI'L

41-C/O/BAS

_ _ _ 41-C/O/FIN

A6

+ + + +
TOP

9-I 2 41-C/FIN



TOP

+ + + +
A5

_ u -- m
A6

DAPA6
TRANSLATION

PURPOSE: 0.1 0 1 PULSE

LOSS OF VERN ROTATION
(TAILONLY) 0.2 0 0 2 DSC RT NORM

_.'__ _ 3 VERN
- _,T O" 4 PULSE NORM
0._ T O" 5 VERN
- -._ _ 6 COMP NORM
.0_ _ 7 VERN

DEADBAND
5.0 0 8 ATT NORM

..%._ _ _ 9 VERN

0.2 0 10 RATE NORM
,0_ 0 11 VERN

3 12 JET OPT P
13 Y

0 14 CNTLACCEL

41-ClO/BAS
41-C/O/BAS

A7

+ + + +
T0P

TOP

+ + + +
A6

- A7
DAP A7

TRANSLATION

PURPOSE: (Blank) I 1 PULSE
I ROTATION

2 DSC RT NORM
3 VERN
4 PULSE NORM
5 VERN

.__ 6 COMP NORM
7 VERN

DEADBAND
8 ATT NORM

.-.__ _ 9 VERN

10 RATE NORM
11 VERN

12 JET OPT P
- 13 Y

14 CNTLACCEL

41-C/O/FIN
4I-C/O/FIN

A8

+ + +, +
TOP

9-I3 41-C/FIN



TOP

+ + + +
A7

A8
DAPA8

TRANSLATION

PURPOSE:(B|ank) I _._ ._ 1 PULSE
|

ROTATION

_..... 2 DSC RT NORM
_..... 3 VERN

_.._ 4 PULSE NORM
_..... 5 VERN

._ ._ 6 COMP NORM
7 VERN

DEADBAND
8 ATT NORM

--_..... 9 VERN

_. _. 10 RATE NORM
._ _ .. 11 VERN

12 JET OPT P
13 Y

14 CNTL ACCEL

hi-C/O/FIN
41-ClOIFZN

A9

�+ �-_
TOP

TOP

+ + + +
A8

DAP A9 A9
TRANSLATION

PURPOSE: 0.1 0 I PULSE

RENDEZVOUS ROTATION
0.2 0 0 2 DSC RT NORM
_._ _"_ 3 VERN
- _.T _i 4 PULSE NORM
0.0" T _" 5 VERN
---.If_ 6 COMP NORM

•0___ __._ 7 VERN

DEADBAND
2.0 0 8 ATT NORM

_'._" O"() 9 VERN

0.2 0 I0 RATE NORM
.0 2 0 11 VERN

1 12 JET OPT P
T 13 Y

0 14 CNTL ACCEL

41-C/O/BAS

_ 41-C/O/FIN

AIO

+ + + +
TOP

9-14 4"I-C/FIN



TOP

-_ + + + +
A9

- - - AIO
DAPAIO

TRANSLATION
PURPOSE: 0.0 5 I PULSE

PROXOPS ROTATION
0.2 0 0 2 DSC RT NORM
_._ _ _ 3 VERN
- _.T _ 4 PULSE NORM
0._"T _I 5 VERN
- -._ I/ 6 COMP NORM
.0_ _ 7 VERN

DEADBAND
2.0 0 B ATT NORM

0.5 0 0 9 VERN I

0.2 0 10 RATE NORM
.__ _ 11 VERN

1 12 JET OPT P
T 13 Y

0 14 CNTLACCEL

41-CI01BAS ,41-C/0/FIN _

All

+ + + +
TOP TOP

+ + + +
AlO

-- - All
DAP A1 1

T_RANSLAT_ON
PURPOSE: 0._I0_. I PULSE

LDEFRELEASE ROTATION
0.1 0 0 2 DSC RT NORM
"_._"__" 3 VERN
- _._ _" 4 PULSE NORM
0.__ _- 5 VERN
- -._ _ 6 COMP NORM

._0___ 7 VERN

DEADBAND
3.0 0 8 ATT NORM

_'.5_"O" 9 VERN I

0.2 0 10 RATE NORM
0._T 0 11 VERN

1 12 ,.IETOPT P
_ 13 Y

14 CNTLACCEL

41-C/O/RAS
_ 41-C/O/FIH _m

•A12

+ + + +
TOP

9-15 41-C/FIN



TOP

+ + + +
All

A12
DAP A12

TRANSLATION
PURPOSE: 0.1 0 1 PULSE

SMM RELEASE ROTATION
0.1 0 0 2 OSC RT NORM
_.T _ _ 3 _ERN
- _._ I 4 PULSE NORM
0._ _ _ 5 _'ERN
- -._ _ 6 COMP NORM
.0 _ _ 7 VERN

DEADBAND
3.0 0 8 ATT NORM

T.O 0 0 9 VERN

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

1 12 JET OPT P
13 Y

4 14 CNTL ACCEL

41-C/O/BAS

-- _ 41-C/O/BAS

+ TOP + + A13+

TOP

+ + + +
A12

A13

DAP A13 TRANSLATION
I PULSE

PURPOSE: (Blank)
ROTATION

2 OSC RT NORM
3 VERN
4 PULSE NORM
5 VERN

._- 6 COMP NORM
7 VERN

DEADBAND
8 ATT NORM
9 VERN

10 RATE NORM
II VERN

]2 JET OPT P
13 Y

14 CNTL ACCEL

41-C/O/BAS
41-C/O/BAS

+ + + +
TOP

9-16 41-C/FIN



TOP

.- + + + +
A13

DAP PURPOSE
_r - NOMIN-A-L

PRCSIMU ALIGN
TOP-TO-SUN
TAILONLYCNTRLBACKOUT

_ OMS & RCS BURNS
B2 - LOSSOF VERN (TAILONLY)
B3 - LOSSOF VERN;GG MNVR
B4 - PAM DEPLOY
B5 - COASCAL
B6 - RENDEZVOUS
B7 - PROXOPS

LDEFSEP;SMM SEP
B8 - ZSI ROT
B9 - MFR OPS
BIO - UNLOADEDRMS
B11 - LDEFTRIM#I (4' ABOVE

BERTH);SMM PARK
B,12- LDEFTRIM#2

(HIGHHOVER)
(MNVRTO RELEASE)

B13 - LDEFTRIM#3 (AUTOSEQ)
B14 - (Blank)

_I-CIO/BAS
41-C/O/BAS _ _

B1

+ + + +
TOP

TOP

+ + + +
-- -- -- B1

DAP B1
TRANSLATION

PURPOSE: PULSE 15 _0.0.9-2_

PRCS IMUALIGN ROTATION
TOP-TO-SUN DSC RT NORM 16 0.5 0 0
TAILONLY CONTROLBACKOUT VERII 17 _._"_ 0
OMS & RCS BURNS PULSE NORM 18 -_._ _"

VERN 19 0.0 0
COMP NORM 20 - -._

VERN 21 .0.9_____

OEADBAND
ATT NORM 22 3.00

VERN 23 T.O 0

RATE NORM 24 0.2 0
VERN 25 .__-

JET OPT P 26 1
Y 27 __.

CNTLACCEL 28 0

41-C/O/BAS 41-C/O/BAS _

B2

+ + -_- +
TOP

9-17 41-C/FIN



TOP

+ + + +
B1

B2
DAPB2

TRANSLATION
PURPOSE: PULSE 15 0.0 2

LOSSOF VERN ROTATION
(TAILONLY) DSC RT NORM 16 0.2 0 0

VERN 17 0._ _
PULSE NORM 18 0.0 4

VERN 19 0.00
COMP NORM 20 .00

VERN 21 .00

DEADBAND
ATT NORM 22 3.D 0

VERN 23 T.O _

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 3
Y 27

CNTLACCEL 28 0

41-C/O/BAS

_ _ _ 41-C/O/BAS _

B3

+ + + +
TOP TOP

+ + + +
B2

B3
DAPB3

TRANSLATION
PURPOSE: PULSE 15 _.i_

LOSSOF VERN ROTATION
(NOSE&'TAIL) DSC RT NORM 16 0.2 D 0
GGMNVR VERN 17 _._ _

PULSE NORM 18 - _._
VERN Ig 0._ '_

COMP NORM 20 --.'_
VERNZZ ._i_

DEADBAND
ATT NORM 22 3.0 0

VERN 23 T.O '_

RATE NORM 24 0.2 0 .

VERN25 ._i_
JET OPT P 26 1

Y 27 T

CNTLACCEL 28 0

41-C/O/BAS

_ - _ 41-C/O/BAS _

B4

+ + + +
TOP

9-I8 4I-C/FIN



TOP

+ + + +
B3

m

- - B4 -
DAPB4

TRANSLATION
PURPOSE: PULSE 15 0.0 2

J

PAMDEPLOY ROTATION
DSC RT NORM 16 0.2 0 0

VERN 17 _._ _
PULSE NORM 18 - _._ I

VERN 19 0.0 0 2
COMP NORM 20 - -._

VERN 21 .0_

DEADBAND
ATT NORM 22 0.3 0

VERN 23 _.T _

RATE NORM 24 0.2 0
VERN 25 0._ T

JET OPT P 26 I

Y 27 !
CNTLACCEL 28 .00

41-C/O/BAS

.... 41-C/O/BAS

B8

+ + .+ +
TOP

TOP

+ + .+ +
B4

B5
DAP B5

TRANSLATION
PURPOSE: PULSE 15 0.0 2

COASCAL ROTATION
DSC RT NORM 16 0.2 0 0

VERN 17 _._ T
PULSE NORM 18 - _,_ T

VERN 19 0.0 _
COMP NORM 20 - -._

VERN 21 .00

DEADBANO
ATT NORM 22 3.0 0

VERN 23 0._ _

RATE NORM 24 0.2 0
VERN 25 0._ _

JET OPT P 26 3
Y 27

CNTLACCEL 28 0

41-C/O/BAS
41-C/O/BAS

B6

+ + - �+
TOP

9-I9 41-C/FIN



TOP

+ + + +
B5

B6
DAP B6

TRANSLATION
PURPOSE: PULSE 15 0.0 5

RENDEZVOUS ROTATION
DSC RT NORM 16 0.5 0 0

VERN 17 _.)"(F(I
PULSE NORM 18 - i_._F_F

VERN 19 0.0 {F
COMP NORM 20 - -._F

VERN 21 .0 I_

DEADBAND
ATT NORM 22 2.0 0

VERN 23 - 0-'._ i)__ J

RATE NORM 24 0.20
--7"

VERN 25 0_._0;£_0

JET OPT P 26 1
Y 27 T

" CNTL ACCEL 28 0

41-C/O/BAS
41-C/OIFIN

B7

+ + + +
TOP

TOP

+ + + +
B6

- - - B7
DAP B7

TRANSLATION
PURPOSE: PULSE 15 0_.!_1

PROX OPS ROTATION

LDEF SEP DSC RT NORM 16 0,2 ,30 I
SRM SEP VERN 17 _.)"'__-

PULSE NORM 18 - _.'_i_F
VERN 19 0.0 0

COMP NORM 20 - -.(_
VFRN 21 .0__ __

DEADBAND
ATT NORM 22 2.0 0

VI'RN 23 i_.50

RATE NORM 24 0.2 0
VERN 25 0.i_]_

JET OPT P 26 1
y 27 T

CNTL ACCEL 28 0

41-C/O/BAS
__ 41-C/0/FIN

B8

+ + + +
TOP

9-20 4I-C/FIN



TOP

+ + + +
B7

B8
DAP Be

TRANSLATION
PURPOSE: PULSE 15 0.0 2

ZSI ROT ROTATION
DSC RT NORM 16 0.5 0 0

VERN 17 _._ _ "7
PULSE NORM 18 - 0._

VERN lg 0.0 0 2
COMP NORM 20 .00

VERN 21 .0 0 0

DEADBAND
ATT NORM 22 3,0 0

VERN 23 T.O l_

RATE NORM 24 0.2 0
VERN 25 0._ _

JET OPT P 26 I
Y 27 -'i-

CNTLACCEL 28 0

41-C/O/BAS
'JlI-C/O/BAS

B9

+ + + +
" TOP

TOP

+ + -+- +
B8

B9
DAPB9

TRANSLATION
PURPOSE: PULSE 15 0.0 2

MFR OPS ROTATION

DSC RT NORM 16 0.1 0 0 I
VERN 17 _.T _"

PULSE NORM 18 - _._ lF
VERN 19 0.0 _ 2"

COMP NORM 20 .0
VERN 21 .0_

DEADBAND
ATT NORM 22 3.0 0

VERN 23 _.0 0 0

RATE NORM 24 0.2 0

VERN 25 0.2 00.

JET OPT P 26 1 I
Y 27 ")"

CNTLACCEL 28 _0

41-C/O/BAS
,It-C/O/FIN

BIO

+ + + +
TOP

9-21 41-C/FIN



TOP

+ + + _ +
B9

BIO
DAP B10

TRANSLATION
PURPOSE: PULSE 15 O,O 2

UNLOADED RMS ROTATION
DSC RT NORM 16 0.1 0 0

VERN 17 _.T _
PULSE NORM 18 - _,_ I

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

VERN 21 .0 _

OEADBAND
ATT NORM 22 3,0 O

VERN 23 T.O _

RATE NORM 24 0,2 0
VERN 25 O.T _

JET OPT P 26 1
Y 27

CNTL ACCEL 28

41-C/O/BAS

_ _ - 41-C/O/BAS _

B11

+ + + +
TOP

TOP

+ + + +
B1O

Bll
DAP Bll

TRANsLATIoN
PURPOSE: PULSE 15 0.0 2

LDEF TRIM #1 ROTATION
(4' ABOVE BERTH) DSC RT NORM 16 0.10 0
SMM PARK ' VERN 17 _.T _

PULSE NORM 18 - 0._
VERN 19 0.0 0 2

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

DEADBAffD
ATT NORM 22 3.0 0

VERN 23 T.O 0 0

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

JET OPT P 26 1
Y 27 --.

CNTL ACCEL 28 3

41-C/O/BAS
41-C/O/BAS

B12

+ + + +
TOP

9-22 41-C/FIN



TOP

+ + + +
,_-_ Bll

.... B12
DAP B12

TRANSLATION
PURPOSE: PULSE 15 0.0 2

LDEFTRIM#2 ROTATION
(HIGHHOVER) DSC RT NORM 16 0.1 0 0
{MNVRTO RELEASE) VERN 17 _.T_

PULSE NORM 18 - _._

V_RN 19 _'_._-9_COMP NORM 20
VERN 21 .0_

DEADBAND
ATT NORM 22 3.0 0

VERN 23 T.O _

RATE NORM 24 0.2 0
VERN 25 O.T _

JET OPT P 26 1
Y 27

CNTLACCEL 28

41-C/O/BAS
41-C/O/BAS

B13

+ + -+ +
. TOP

TOP

+ + -+ +
B12

613
DAP B13

TRANSLATION
PURPOSE: PULSE 15 0.0 2

LDEFTRIM #3 ROTATION
(AUTOSEQ) DSC RT NORM 16 0.1 0 0

VERN 17 _.T _
PULSE NORM 18 - _._ I

VERN .Ig O._
COMP NORM 20 ----._

VERN 21 .0_

DEADBAND
ATT NORM 22 3.0 0

VERN 23 T._

RATE NORM 24 0_2 0
VERN 25 O.T _

JET OPT P 26 I
Y 27

CNTLACCEL 28

41-C/O/BAS
41-C/O/RAS

" B14

+ + .+ +
TOP

9-23 41-C/FIN



TOP

+ + + +
B13

B14
DAP B14

TRANSLATION
PURPOSE: (Blank) PULSE 15

ROTATION
DSC RT NORM 16

VERN 17
PULSE NORM 18

VERN 19

COMP NORM 20 .__
VERN 21

DEADBAND
ATT NORM 22

VERN 23

RATE NORM 24
VERN 25

JET OPT P 26
Y 27

CNTL ACCEL 28

41-C/O/BAS

_ _ _ 41-C/O/BAS

+ + + +
TOP

+ +
B14

41-C/O/BAS

+ +
TOP

9-24 41-C/FIN



TOP
BACKCOVER'DAPBOOKj

+ +

iiiiiiiiiiiiiiiiiiiiiiii
:::::::::::::::::::::::

41-C/O/BAS

. + +

9-25 41-C/FIN



TABLE 9-7 ATTITUDETIMELINE
MET MNVR OPTION [_RP E/S REMRRKS EVENT

0/00:08:36 MNVR R+331.60 _ [_SC 0.500 SUN LVLH R+I80I MECO

P+ 79.20 8UTO [:B RT 3.50 T 66i P+ 3
Y+354.20 * [B RT 0.30 P 199 Y+ 1

0/00:20:00 MNVR R+ 27.80 * [SC 0.500 SUN OMS-2 RTT

25:16 P+240.20 8UTO Z;B RT 3.50 T 134
Y+354.20 * [;B RT 0.30 P 335

0 00:42:47 OMS IGNITIOH * [SC 0.500 DV = 186.1 OMS-2

AUTO [B 8T 3.50 DT = 2:04

• ZB RT 0.30

0/01:10:00 TRK TGT=2 R1 ZSC 0.200 ERRTH LVLH R+180 -ZLV NOSE FWD

17:07 BV=3( 90.00, 0.00) 8UTO Z_B BT 5.00 T 90 P+ 0
0M=180.00 NORM DB RT 0.20 P 0 Y+ 0

0/02:25:00 MNVR R+ 63.90 Al Z:SC 0.200 SUN -Y ST: 30 IMU 8LIGN

34:38 P+156.10 RUTO IB 8T 1.00 T 139 -Z ST: 29 PRIR 81
Y+334.40 YERH ZB RT 0.02 P 138 2:15-3:03

0/02:45:00 TRK TGT=2 Rl ZSC 0.200 ERRTH LVLH R+180 -ZLY NOSE FND

59:55 BY=3( 90.00, 0.00) RUTO ZiB AT 1.00 T 90 P+ 0
0M=180.00 VERH ZB RT 0.02 P 0 Y+ 0

0/05:00:00 MNVR R+ 28.00 BI I:SC 0.200 SUN :NC-I 8TT

07:26 P+240.90 RUTO [B 8T 1.00 T 133
Y+355.20 MERH I_B RT 0.02 P 336

0/05:19:07 OMS IGNITION B1 ZSC 0.500 DV = 10.1 NC-I

8UTO [B 8T 3.00 BT = 0:09
NORM I:B RT 0.20

0/05:25:00 TRK TGT=2 R1 I:SC 0.200 EQRTH LVLH R+180 -ZLV HOSE FNB

25:33 BV=3( 90.00, 0.00) QUTO Z_B QT 1.00 T 90 P+ 0
0M=180.00 VERH I_B RT 0.02 P 0 Y+ 0

0,07:06:0G RCS/OMS BURN B1 ISC 0.500 NPC

PER POD (IF REQB) MON Z:B 8T 3.00
NORM I_B RT 0.20

0/08:15:00 MNVR R+259.70 81 I_SC 0.200 SUN -Y ST: 25 IMU 8LIGN
25:30 P+235.30 AUTO IB 8T 1.00 T 129 -Z ST: 15 COOS STOR 15

Y+ 25.13 VERN I_B RT 0.02 P 133 08:14-08:56 8HG BIFF: 86.

0/08:40:00 TRK TGT=2 81 ISC 0.200 ERRTH LVLH R+I80I-ZLV HOSE FHB

52:09 BV=3( 90.00, 0.00) RUTO EB 8T 1.00 T 90 P+ 0
0M=180.00 VERH IB RT 0.02 P 0 Y+ 0

9-26 41-C/FIN



TABLE 9-7 ATTITUDE TIMELINE
MET MHYR OPTION [iAp E/S REMARKS EVENT

0/19:05:00 MNYR R+ 68,90 R1 iISC 0.200 SUN -Y ST: 30 IMU ALIGN
12:21 P+156.10 AUTO I_B RT 1.00 T 138 -Z ST: 29 PAIR At

Y+334.40 VERN DBRT 0.82 P 137 19:84-19:53

0/19:25:00 TRK TGT=2 Rl DSC 0.200 EARTH LVLH R+180 -ZLV NOSE FNB

37:16 BY=B( 90.00, 0.00) AUTO DB AT 1.00 T 90! P+ 0
0M=180.00 YERN I_B RT 0.02 P 0 Y+ 0

0/22:35:00 MHYR R+332.20 B1 I_SC 0.200 SUN NH-I BTT

42:20 P+ 53.50 AUTO I_B AT 1.00 T 39
Y+ 5.90 YERN DB RT 0.02_P 205

0/22:53:00 OMS IGNITION B1 ISC 0.500 BY = 13.5 NH-I
AUTO IB AT 3.00 BT = 0:11

NORM IB RT 0.20

0/23:15:00 MNYR R+ 28.10 01 2_SC 0.200 SUN NSR £TT
29:39 P+237.10 AUTO Z_B AT 1.00 T 138

Y+356.20 YERN ZiB RT 0.02!P 337

0/23:39:00 OMS IGNITION B1 ISC 0.500 BY = 196.3 NSR
AUTO IB RT 3.00 DT = 2:08
iNORM I_B RT 0.20

0/23:45:00 TRK TGT=2 Rl l:SC 0.200 EARTH LYLH R+180 -ZLY NOSE FNB

46:01 BY=3( 90.00, 0.00) AUTO [_B AT 1.00 T 90 P+ 0
0M=180.00 YERN BB RT 0.02 P 0 Y+ 0

1/00:50:00 FREE BRIFT All [SC 0.150 LDEF UNBERTH
MAN lib AT 1.00 BTO 501

YERN lib RT 0.10

1/02:25:00 TRK TGT=2 B12 [_SC 0.150 EARTH LVLH R+ 5 LDEF DEPLOY

44:13 BY=5(164.50,347.00) AUTO IiB AT 1.00 T 160 P+106
0M=359.00 YERN I_B RT 0.1L0 P 319 Y+348

1/03:22:00 RC8 BURN All ISC 0.200 DY = .5 LBEF SEP
MAN IB RT 2.00

NORM BB RT 0.20

1/03:25:00 TRK TGT=I 07 I_SC 0.200 LBEF TRK

38:42 BY=S( 90.00, 0.00) AUTO ZiB AT 0.50
OM= 0.00 YERN [_B RT 0.02

1/04:15:00 MNYR R+216.40 Al ISC 0.200 SUN -Y ST: 29 IMU ALIGN

18:21 P+316.60 AUTO BB AT 1.00 T 59 -Z ST: 30 PAIR R2
Y+ 29.80 YERN I B RT 0.02 P 133 04:20-05:10
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TABLE 9-7 ATTITUDE TIHELINE
MET MNVR OPTION IBF' E/S REMARKS EVENT

l"04:35:00!TRK TGT=2 181 [SC: 0.200 EBRTH LVLH R+180 -ZLV NOSE FWD

47:41 BV=3( 90.00, 0.00) RUTO ZB FIT 1.00 T 90 P+ 0
0M=180.00 VERN IB RT 0.02 F' 0 Y+ 0

t.'07:20:001MNVR R+ 22.70 B1 I'SC 0.200 SUN NC-2 FITT
27:421 P+277.40 FIUTO IB RT 1.00 T 95

Y+ 17.40 YERN IB RT 0.02 P 346

1,07:40:00 OMS IGNITION B1 rSC 0.500 BY = 6.3 NC-2
RU'FO rB AT 3.00 DT = 0:06
NORM IB RT 0.20

1/07:45:00 TRK TGT=2 FI1 [_SC 0.200 ERRTH LVLH R+180 -ZLV NOSE FNB

45:16 BY=S( 90.00, 0.00) FIUTO I_B RT 1.00 T 90 P+ 0
0M=180.00 VERN ZiB RT 0.02 P 0 Y+ 0

1,'16:50:00 MNVR R+ 63.90 Rl Z:SC 0.200 SUN -Y ST: 30 IMU RLIGN

56:26 P+156.10 RUTO Z_B RT 1.00 T 138 -Z ST: 29 F'FIIR FII
Y+334.40 VERN Z_B RT 0.02 P 136 16:54-17:44

1,17:10:00 TRK TGT=2 FI1 ZISC 0.200 ERRTH LVLFI R+180 -ZLV NOSE FWIl

21:11 BV=3( 90.00, 0.00) FIUTO ZB RT 1.00 T 90 P+ 0
0M=180.00 VERN DB RT 0.02 P 0 Y+ 0

I,'19:20:00 TRK TGT=I 36 DSC 0.500 SMM TRK

26:00 BV=3( 90.00, 0.00) FIUTO [_B RT 2.00
OM= 0.00 NORM lq_ RT 0.20

1/20:00:00 MNVR R+212.00 06 I_SC 0.500 SUN NH-2 FITT
01:42 P+246.00 AUTO IB FIT 2.00 T 125

Y+ 17.00 NORM I_B RT 0.20 P 169

1/20:14:36i0MS IGNITION B1 ISC 0.500 BV = 10.8 NH-2
FIUTO IB FIT 3.00 DT = 0:11

NORM IB RT 0.20

1/20:20:00 LVLH R9 ISC 0.200 ERRTH LVLH R+ 3 LVLH FITT HOLD

LVLH I:B FIT 0.50!T 57 P+ 36
VERN [=B RT 0.02 P 169 Y+349

1/20:45:00 MNVR R+156.00 FI9 I_SC 0.200 SUN NC-3 FITT
52:04 F+ 77.00 RUTO I_B RT 0.50 r 61

Y+ 3.00 VERN DB RT 0.02 P 18

i "21:01:49 OMS IGNITION BI _SC 0.500 DV = 8.3 NC-3
FIUTO I_B RT 3.00 BT = 0:08
NORM [;B RT 0.20
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TABLE9-7 ATTITUDETIMELINE
MET MNVR OPTION IRP E/S REMARKS EVENT

1/21:05:00 TRK TGT=I B6 I:SC 0.500 SMM TRK

08:56 BV=3( 90.00_ 0.00) AUTO DB AT 2.00
OM= 0.00 NORM lib RT 0.20

I.."21:30:00 RCS BURN PER PAD B1 I_SC 0.500 NCC

(IF REQD) MAN I_B AT 3,00!
NORM I_B RT 0,2:0

/-

1/22:30:00 MNVR R+159.00 B6 I_SC 0.500 SUN :TI ATT

32:16 P+ 91.00 AUTO I_B AT 2.00 T 76
Y+359.00 NORM DB RT 0.20 P 14

1/'22:36:19 OMS IGNITION 06 FSC 0.500 BY = 6.3 TI
AUTO I'D AT 2.00 BT = 0:06

NORM ]'B RT 0.;-)0

1/22:40:00 TRK TGT=I 06 I_SC 0.500 SMM TRK

43:31 BV=3( 90.00, 0.00) AUTO I_B AT 2.00
OM= 0.00 NORM DB RT 0.20

1/23:05:00 RCS BURN PER PAD R9 ][SC 0.200 MC i
(IF REQD) MAN I'D AT 2.00

4ORM ZB RT 0.20

1/23:30:00 RCS BURN PER PAD A9 ISC 0.200 MC "2

(IF REQB) MAN ID RT 2.00
NORM IB RT 0.20

1/23:40:00 RCS BURN PER PAD R9 FSC 0.200 MC 3
(IF REQD) MAN rB RT 2.00

qORM ]_B RT 0.20

1/23:50:00 RCS BURN PER PAD R9 IS£: 0.200 MC 4
<IF REQB) MAN IB AT 2.00

NORM rB RT 0.20

2/00:00:10 MANUAL APPROACH A10 I SC 0.200 TRANSITION

TO VBRR MAN IB RT 2.00 TO +V BAR
NORM I BRT 0.20

2/00:05:00 TRK TGT=2 R10 ZzSC o.20o EARTH LVLH R+ 0 + VBRR
BV=2(180.00, 0.00) AUTO IB AT 2.00 T 180 P+ 90 STATION
OM= 0.00 NORM I BRT 0.20 P 0 Y+ 0 KEEPING

2/02:00:00 FREE DRIFT B7 ISC 0.200 ; SMM BERTH
MAN I_= RT 0.50

VERN I;B RT 0.02
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TABLE 9-7 ATTITUDETIMELINE
MET MNVR OPTION _P E/S REMARKS EVENT

2.'02:20:00 STOP B9 -]C 0.150 SUN INRTL R+172 POST SMM
MAN B RT 5.00 T 12 P+130 BERTHING

VERN BRT 0.20 P 93 Y+333

00 _'_'
2."02:40: TRK TGT=I B9 ._C 0.150 SUN INRTL R+.-'.._4TDRS TRACK

_, ":_8''L-K('"' r,_,l.__: BY .....-,19.90, 32 801:,AUTO B AT F_ 00 T ,:,o, P+ 96 NO SUN IN BAY
0M=176.60 VERN BRT 0.20 P 175! Y+314

2/03:30:00 TRK TGT=2 39 BC 0.150 EARTH LVLH R+I80!-ZLV NOSE FND

34:04 BV=3( 90.00, 0.00) AUTO _ AT 5.00 T 90 P+ 01
0M=180.00 VERN BRT 0.20 P 0 Y+ 01

2/05:30:00 TRK TGT=I 81 _C 0.200 SUN INRTL R+320 TDRS TRACK

44:44 BV=5( 50.80, 37.80) AUTO B AT 1.00 T 24 P+ 38 NO SUN IN BAY
0M=180.60 VERN BRT 0.02 P 197 Y+357 PNR RECONNECT

2.."07:03:00 MNVR R+ 63.90 Al _C 0.200 SUN -Y ST:30 IMU ALIGN

13:17 P+156.10 AUTO B AT 1.00 T 138 -Z ST:29 FAIR 81
Y+334.40 VERN BRT 0.02 P 135 7:0:3-7:53

2/07:20:00 TRK TGT=I Al _C 0.200 SUN INRTL R+135 TDRS TRK--SUII

28:20 BV=5(319.90, 32.80) AUTO B AT 1.00 T 94 P+122 IN BAY UNTIL
0M=315.00 VERN BRT 0.02 P 29 Y+ 53 MET 2/14:21:15

2/17:00:00 MNVR R+352.90 Al _C 0.200 SUN BIASED
11:12 P+270.00 AUTO B 8T 1.00 T 107 TOP SUN

Y+346.90 VERN BRT 0.02 P 10

2/19:35:00 MNVR R+ 6:B.90 81 _C 0.200 SUN -Y ST:30 IMU ALIGN

47:17 P+156.10 AUTO B AT 1.00 T 137 -Z ST:29 PAIR At
Y+334.40 VERN BRT 0.02 P 135 19:39-20:29

2/19:55:00 TRK TGT=I Bl _C 0.200 SUN INRTL R+261 TDRS TRK

20:05:57 BV=5(319.90, 32.80) AUTO B AT 1.00 T 89 P+293 NO SUN IN BAY
OM= 8_.60 VERN BRT 0.02 P 109 Y+325

2/22:45:00 TRK TGT=2 Al _C 0.208 EARTH LVLH R+180 -ZLV NOSE FND

59:00 BY=3( 90.00, 0.00) AUTO B AT 1.00 T 90 P+ 0
0M=180.00 VERN BRT 0.02 P 0 Y+ 0

:3"02:25:00 MNVR R+331.80 Al SC 0.200 SUN REBOOST 1 ATT
32:36 P+ 56.10 AUTO B AT 1.00 T 41

Y+356.50 VERN BRT 0.02 P 193

3.'02:44:41 OMS IGNITION BI SC 0.500 BV = 26.0 REBOOST i
AUTO B AT 3.00 DT = 0:18

NORM BRT 0.20
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TABLE9-7 ATTITUDETIMEILINE
MET MNVR OPTION [_RP ExS REMARKS EYENT

3/03:10:00 MNVR R+ 28.40 B1 I_SC 0.200 SUN REBOOST 2 RTT
24:37 P+232.00 AUTO DB AT 1.00 144

Y+ 1.40 VERN I_B RT 0.02 P 846

3/03:32:51 OM8 IGNITION B1 [_SC 0.500 BY = 31.9 REBOOST 2
AUTO I_B RT 3.00 DT = 0:21
NORM Z BRT 0.20

:3/03:35:00 FREE DRIFT R3 £JSC 0.200; RCS HOT FIRE
MAN IB RT 5.00

NORM I_B RT 0.20

3/03:55:00 TRK TGT=2 Rl ISC 0.200 EARTH LVLH R+180 -ZLV NOSE FHD

04:01:16 BY:3( 90.00, 0.00> AUTO I_B AT 1.00 T 90 P+ 0
0M=180.00 VERN I_B RT 0.02 P 0 Y+ 0

3/06:40:00 MNVR R+ 63.90 IAl IDSC 0.200 SUN I-Y ST: 30 IMU ALIGN
46:28 P+156.10 AUTO [_B AT 1.00 T 137 -Z ST: 29 PAIR Rl

Y+334.40 YERN £B RT 0.02 P 134 6:43-7:33

3/07:00:00 TRK TGT=2 81 ISC 0.201) EARTH LVLH R+180 -ZLV NOSE FbJD

ii:30 BY=3( 90.00, 0.00> AUTO IB RT 1.00 T 90 P+ 0
0M:180.00 VERN IB RT 0.02 R 0 Y+ 0

3/17:45:00 MNVR R+ 63.90 Rl ISC 0.201) SUN -Y ST: 30 IMU ALIGN
51:11 P+156.10 RUTO!I_B AT 1.00 T 137!-Z ST: 29 PAIR Rl

Y+334.40 VERN Z_B RT 0.02 P 134i 17:49-18:39

3/18:05:00 TRK TGT=2 FII I_SC 0.200 EARTH LVLH R+180 -ZLV NOSE FND

16:12 BV=3( 90.00, 0.00) AUTO I_B RT 1.00 r 90 P+ 0
0M=180.00 VERN I;B RT 0.0;2 P 0 Y+ 0

4/01:10:00 TRK TGT=I Rl I_SC 0.200 SUN INRTL R+333 TDRS TRK

13:19 BV=5(319.90, 32.80) AUTO I_B RT 1.00 T 68 P+ 58 NO SUN IN BAY
0M=162.00 VERN lib RT 0.02 P 161 Y+309

4/02:05:00 TRK TGT=4 81 I_SC 0.200 SUN INRTL R+206 8MM +X SI

17:23 BV=2(180.00, 0.00) AUTO £_B AT 1.00 T 180 P+198 (ORB TAIL SUN)
OM= 0.00 VERN _B RT 0.0;2 P 79 Y+353

4/02:45:00 FREE DRIFT All I_SC 0.150 SMM GRAPPLE/
MAN Z_B AT 1.00 UNBERTH
YERN I_B RT 0.10

4.."02:50:00 TRK TGT=4 All ISC 0.150! SUN INRTL R+206 SMM +X 81

55:00 BV=2(180.00_ 0.00> ,',IJTOIB BT 1.00:T 180 P+198 (ORB TAIL SUN>
OM= 0.00 VERN IB RT 0.10 P 40 Y+353
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TABLE 9-7 ATTITUDE TIMELINE
MET MNVR OPTION I_AF' E/S REMARKS EVENT

4/06:25:00 MNYR R+ 68.90 All I_SC 0.150 SUN -Y ST:S0 IMU ALIGN

39:47 P+156.10 AUTO I:B AT 1.00 T 136 -Z ST:29 PAIR At
Y+334.40 VERN I:B RT 0.10 P 133 06:30-07:20

4/06:45:00 TRK TGT=4 All I_SC 0.150 SUN INRTL R+206 SMM +X SI

59:48 BV=2(180.00, 0.00) AUTO I_B AT 1.00 T 179 P+198 (ORB TAIL SUN)
OM= 0.00 VERN I_B RT 0.10 P 90 Y+352

4/17:20:00 MNYR R+253.10 All I;SO 0.150 SUN -Y ST:23 IMU ALIGN

27:47 P+161.80 AUTO I_B AT 1.00 T 140 -Z ST:I6 PAIR Bl
Y+331.80 YERN [_B RT 0.10 P 311 16:58-17:52

4/17:50:00 TRK TGT=4 BII 0.150 SUN [NRTL R+206 SMM +X SI

57:45 0V=2(180.00, 0.00) AUTO [_B AT 1.00 T 180 P+198 (ORB TAIL SUN)
OM= 0.00 VERN I_B RT 0.10 P 75 Y+352

4/18:40:00 TRK TGT=4 AI2 I'SC 0.1501 SUN INRTL. R+207 SMM RELEASE

BV=2(180.00, 0.00) AUTO ZiB AT 1.00 T 180 P+198 ATT
OM= 0.00 VERN I_B RT 0.10 P 284 Y+352

4"20:40-001RCS BURN 07 ISC 0.200 BV = 0.5 SMM SEF'
MAN ]_B AT 2.00 RRBII;L BURN

,NORM [B RT 0.20 TOWARDS COE

4/20:41:00 TRK TGT=I 07 I_SC 0.200 ROT R+207 SMM TRK LYLH

BV=3( 90.00, 0.00) AUTO DB AT 0.50 START P+198 R+O,F+270,Y+O
OM= 0.00 VERN lib RT 0.02 ATT Y+352 TO R+O,P90,Y+O

4.'20:58:00 TRK TGT=2 07 I_SC 0.200 EARTH LVLH R+ 0 FINAL. SEP

59:52 BV=2(180.00, 0.00) AUTO IB AT 0.50 T 180 P+ 90 ATTIIUBE
OM: 0.00 VERN lib RT 0.02 P 0 Y+ 0

4/21:00:00 RCS BURN B? I_SC 0.200 BY = 1.0 FINAL SEP
AUTO I_B AT 0.50 RETRO BURN

VERN IIB RT 0.02

5/04:40:00 MNVR R+ 63.90 Al ZLSC 0.200 SUN -Y ST:S0 IMU FILIGN
51:00 P+156.10 AUTO I_B AT 1.00 T 136 -Z ST:29 PAIR A1

Y+334.40 VERN DBRT 0.02 P 132 4:42-5:33

5/05:00:00 TRK TGT=2 A1 _SC 0.200 EARTH!LVLH R+180 -ZLV NOSE FND

11:39 BV=3( 90.00, 0.00) AUTO [!B RT 1.00 T 90 P+ 0
0M=180.00 VERN IB RT 0.02 P 0 Y+ 0

5/15:45:00 MNYR R+ 63.90 81 I;SC 0.200 SUN -Y ST:30 IMU FiLIGN

51:05 P+156.10 AUTO I_B AT 1.00 T 136 -Z ST:29 PAIR 81
Y+334.40 VERN I_B RT 0.02 P 132 15:48-16:39
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TABLE9-7 ATTITUDETIMELINE
MET MNVR OPTION DAP E/S REMARKS EVENT

5/16:05:00 TRK TGT=4 Al _SC 0.200 SUN INRTL R+311 -XSI

15:42 BV=5(184.00, 0.00) AUTOilB AT 1.00 T 176 R+19G (TAIL SUN)
0M=256.20 VERN DBRT 0.02 P 180 Y+355

5/19:16:00 MNVR R+216.40 B1 [_SC 0.500 SUN -Y ST:29 IMU ALIGN

20:11 P+316.60 AUTO DB AT 3.00 T 62 -Z ST:30 iPAIR A2
Y+ 29.80 NORM!DB RT 0.20 P 137 18:58-19:49

5/19:32:00 MNYR R+217.80 B1 ESC 0.500 SUN -Y ST:27 IMU VERIF

34:16 P+ 10.80 AUTO IB AT 3.00 T 22 -Z ST:36

Y+347.60 NORM IB RT 0.20 P 210 19:16-19:57

5/19:44:00 MNVR R+152.00 B1 I_SC 0.500 SUN DEORBIT BURN

46:19 P+ 21.70 AUTO DB AT 3.00 T 4 ATT
Y+ 5.00 NORM I_B RT 0.20 P 387

5/22:02:54 OMS IGNITION * ISC 0.500 BY = 465 BEORBIT BURN
AUTO I_B AT 3.50 BT = 4:07

• IB RT 0.30

5/22:08:00 MNVR R+190.20 * I_SC 0.500 SUN EI-5 ATT

11:13 R+281.30 AUTO I_B AT 3.50 [ 93
Y+ 28.40 * I_B RT 0.30 P 181

5/22:35:11EI-5 * DSC 0,,500 LVLH R+ 1 EI-5
AUTO DB AT 3.50 P+ 39

• DBRT 0.30 Y+ 359

/
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ABBREVIATIONS/ACRONYMS

ABS ABSORBER

ACIP AERODYNAMICCOEFFICIENTSIDENTIFICATIONPACKAGE

ACN ASCENSION ISLAND (STDN SITE)

ACS ATTITUDE CONTROL.SYSTEM

ACT ACTIVATE/ACTIVATION

ADI ATTITUDEDIRECTrONINDICATOR

AFD AFT FLIGHT DECK

AGO SANTIAGO,CHILE (STDNSITE)

ALN ALIGNMENT

ANT ANTENNA

AOA ABORT ONCE AROUND

AOS ACQUISITIONOF SIGNAL

APU AUXILIARYPOWER UNIT

ASE AIRBORNESUPPORTEQUIPMENT

ATCS ACTIVE THERMALCONTROLSYSTEM

ATM ATMOSPHERE

ATO ABORT TO ORBIT

ATT ATTITUDE

ov)

_ BDA BERMUDA ISLAND,BWI (STDN SITE)
t--40

,,,_ BHD BULKHEAD
"" ,,::C
mm

,,:: BK BOOK

BLKT BLANKET

BLR BOILER

BOT BOTSWANA (STDNSITE)

B/U BACKUP

BV BODY VECTOR

BYP BYPASS
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C EVA OPS CONTINGENCYEVA OPERATIONS

_.---'--- CAL CALIBRATION

CAMR CAMERA

CAP CREW ACTIVITY PLAN

CBSA CARGO BAY STORAGEASSEMBLY

CCTV CLOSED-CIRCUITTV

CDR COMMANDER

CHG CHANGE

C/L CHECKLIST

CL CLOSE/CLOSED

CLN CLEAN

•CNTLR CONTROLLER

C/O CHECKOUT

COAS CREWMANOPTICALALIGNMENTSIGHT

COMM COMMUNICATIONS

CONFIG/CNFG CONFIGURATION

COV COVARIANCE

C/P CORONOGRAPH/POLARIMETER

CRT CATHODERAY TUBE

CST CENTRALSTANDARDTIME

CTLS CONTROLS

C&W CAUTIONAND WARNING

DAP DIGITALAUTO PILOT

DB DEADBAND

DEACT DEACTI VATE

DED DEDI CATED

DEORB DEORBIT

DEU DISPLAY ELECTRONICSUNIT

DISP DISPLAY
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DKR DAKAR,SENEGAL (STDNSITE)

DMP DUMP

DPLY/DPY DEPLOY

DSO DETAILEDSUPPLEMENTARYOBJECTIVE

DTO DETAILEDTEST OBJECI'IVE

ECLS ENVIRONMENTALCONTROLLIFE SUPPORTSYSTEM

EDW EDWARDSAFB, CALIFORNIA

El ENTRY INTERFACE

EIS EXPERIMENTINITIATIONSYSTEM

EMU EXTRAVEHICULARMOBILITYUNIT

ENA ENABLE

ENT ENTRY

EPS ELECTRICALPOWER SYSTEM

EVA EXTRAVEHICULARACTIVITY

EX/EXER EXERCISE

EXP EXPERIMENT

FC FUEL CELL

FCS FLIGHT CONTROLSYSTEM

FD FREEZE DRIED; FLIGHT DAY; FLIGHT DECK

FDF FLIGHT DATA FILE

FDRD FLIGHT DEFINITIONAND REQUIREMENTSDIRECTIVE

FES FLASH EVAPORATORSYSTEM

FM FREQUENCYMODULATION

FMDM FLEXIBLE MULTIPLEXER/DEMULTIPLEXER

FMT FORMAT

FOV FIELD OF VIEW

FSS FLIGHTSUPPORTSYSTEM

FWD FORWARD
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,GDS GOLDSTONE,CALIFORNIA(STDN SITE, IST ANTENNA)

GDX GOLDSTONE,CALIFORNIA (STDN SITE, 2ND ANTENNA)

GMT GREENWICHMEAN TIME

GNC GUIDANCENAVIGATIONAND CONTROL

GPC GENERALPURPOSECOMPUTER

GRP GROUP

GSE GROUND SUPPORTEQUIPMENT

GSFC GODDARDSPACE FLIGHT CENTER

GSTDN GROUND SPACE TRACKING& DATA NETWORK

GWM GUAMISLAND, U.S. (STDNSITE)

H20 WATER

HAW HAWAII (KAUAI, STDNSITE)

HE HELIUM

HGAS HI GAIN ANTENNASYSTEM

HL HI LOADFLASHEVAPORATOR

HRM HANDHELDRADIATIONMONITOR

HTR HEATER

HYD HYDRAULIC

ICONNECT/ INTERCONNECT
I' CNECT

IMU INERTIAL MEASUREMENTUNIT

INH INHIBIT

INRTL INERTIAL

KSC KENNEDYSPACECENTER

KU-BD KU-BAND

LDEF LONG DURATIONEXPOSUREFACILITY

LEH LAUNCH/ENTRYHELMET

LOS LOSS-OF-SIGNAL;LINE OF SIGHT
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LVLH. LOCAL VERTICALLOCAL HORIZONTAL

MACS MODULARATTITUDE CONTROLSYSTEM

MAD MADRID,SPAIN (STDN SITE, IST ANTENNA)

MADS MODULARAUXILIARYDATA SYSTEM

MAX MADRID,SPAIN (STDN SITE, 2ND ANTENNA)

MC MIDCOURSECORRECTIONMANEUVER

MCC MISSIONCONTROLCENTER

MD MIDDECK

MDM MULTIPLEXER/DEMULTIPLEXER

MEB MAIN ELECTRONICSBOX

MECH MECHANISM;MECHANICAL

MECO MAIN ENGINE CUTOFF

MET MISSIONELAPSEDTIME

MFR MANIPULATORFOOT RESTRAINT

MIL MERRITT ISLAND,FLORIDA (STDNSITE)

MILA MERRITT ISLANDLAUNCHAREA

MLX MERRITT ISLAND,FLORIDA (STDNSITE, 2ND ANTENNA)

MMS MULTIMISSIONMODULARSPACECRAFT

MMU MANNED MANEUVERINGUNIT

MNVR MANEUVER

MPS MAIN PROPULSIONSYSTEM

MS MISSIONSPECIALIST

MSB MECHANISMSELECTIONBOX

MSG MESSAGE

NAV NAVIGATION

NC NORMAL CORRECTIVE_Pi_SING)MANEUVER

NCC NORMAL CORRECTIVECOMBINATIONMANEUVER

NH NORMAL HEIGHTADJUST MANEUVER

10-6 41-C/FIN



•NM NAUTICALMILES

.... NPC NORMAL PLANE CHANGEMANEUVER

NSR NORMAL SLOW RATE (COELLIPTIC)MANEUVER

OEX ORBITEREXPERIMENTS

OFIU ORBITER/FSSINTERFACEUNIT

OI OPERATIONALINSTRUMENTATION

OM OMICRON

OMS ORBITALMANEUVERINGSYSTEM

0/0 ON ORBIT

OP OPEN

OPS OPERATIONS;OPERATIONALSEQUENCE

ORB ORBITER

ORR ORRORALVALLEY,AUSTRALIA (ST!DNSITE)

"- PAD PRELIMINARYADVISORY DATA (CRFW DATA UPLINK)

P&BS PLATFORMAND BERTHING STATION

PCM PULSE-CODEMODULATION

PCMMU PULSE-CODEMODULATIONMASTER UNIT

PCS PRESSURECONTROLSYSTEM

PDRS PAYLOADDEPLOYMENTAND RETRIEVALSYSTEM

PERF PERFORM;PERFORMANCE

PET PHASE ELAPSEDTIME

PI PAYLOADINTERROGATOR

PLBD PAYLOADBAY:.DOORS

PL/PLD PAYLOAD

PLT PILOT

POCC PAYLOADOPERA]IONSCONTROLCENTER

PRCS PRIMARYREACTIONCONTROLSYSTEM

PREP PREPARATION
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PRM POCKET REM METER

PRO PROCEED

PSA PRE/POSTSLEEP ACTIVITY

PSI POUNDS PER SQUARE INCH

PTC PASSIVETHERMAL CONTROL

PWRDN POWERDOWN

QTY QUANTITY

RAD RADIATOR

RBST REBOOSTOMS BURN

RCD RECORD

RCS REACTIONCONTROLSYSTEM

REF REFERENCE

REFSMMAT REFERENCESTABLE MEI_BERMATRIX

RELMAT RELATIVEMATRIX

RF RADIO FREQUENCY

RME P4_DIATIONMONITORINGEQUIPMENT

RMS REMOTE MANIPULATORSYSTEM

RNDZ RENDEZVOUS

ROT ROTATION;ROTA FIELD

RSET RESET

RTC REAL-TIMECOMMAND

SAA SOUTH ATLANTICANOMALY

S-BD S-BAND

S/C SPACECRAFT

SCIU SPACECRAFTINTERFACEUNIT

SEL SELECT

SEP SEPARATION

SEQ SEQUENCE

10-8 41-C/FIN



SK STATIONKEEP

._ SMM SOLARMAXIMUMMISSION

SMRM SOLARMAXIMUMREPAIRMISSION

SPC STOREDPROGRAMCOMMAND

SPLY SUPPLY

" SSP STANDARDSWITCHPANEL

ST/S TRKR STARTRACKER

STBD STARBOARD

STDN SPACETRACKING& DATANETWORK

STS SPACETRANSPORTATIONSYSTEM

STW STOW

SV STATEVECTOR

SW SWITCH

SYS SYSTEM

TAGS TEXT ANDGRAPHICSSYSTEM

TB TALKBACK

TBD TO BE DETERMINED

TDRS(E) TRACKINGAND DATARELAYSATELLITE SYSTEM(EAST)

TERM TERMINATE;TERMINAL

TFL TELEMETRYFORMATLOAD

TG TARGET

TI TERMINALPHASEINITIATION MANEUVER

TIG TIME OF IGNITION

TKS TANKS

TL TIMELINE

TPAD TRUNNIONPIN ATTACHMENTDEVlCE

• TRK TRACK

UHF ULTRA HIGH FREQUENCY
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VAC VACUUM

VAL VALIDATION

VBAR VELOCITYVECTOR

VER VERIFICATION

VLV VALVE

VRCS VERNIERREACTION CONTROLSYSTEM

VTR VIDEO TAPE RECORDER

WCS WASTE COLLECTIONSYSTEM

XFER TRANSFER

X-POP X BODY AXIS PERPENDICULARTO ORBIT PLANE

XRP X-RAY POLYCHROMATOR

XSI X SOLAR INERTIAL (X-AXISTOWARDSSUN)

+X VV +X BODY AXIS COINCIDENTWITH VELOCITYVECTOR

YAR YARRAGADEE(STDN SITE)

Y-POP Y BODY AXIS PERPENDICULARTO ORBIT PLANE

-ZLV -Z LOCAL VERTICAL (-Z BODY AXIS TOWARDSEARTH)

-ZSI -Z SOLAR INERTIAL (-Z BODY AXIS TOWARD.(;SUN)
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DA6/Chief (2) Dep. Chief 555 Technology Square

OF/Chief IBM - Houston Tech. Assist. Goddard Space Fli_ht Center Cambridge.MA 02139
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DG4/CrewSys. (2) MCg1_/Verificatlon Library Orbiter Sys (4) 804.4/a. M. Stevens CO 80914 (2)
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T/L Lockheed - Houston Orbiter Sys (4) 1A204/R. C. Wilde
Fit Act Br (16) B12/M. Martle DH/Chief NASA GSFL_

DHG/Branch Off. (3) B12/E. M. Baths USAF (6) _Woodruff* Dryden Flight Research racili_
EC/Chief C22/0. Welch OH32/FIt. D)marnics(8) F. Jo Cepollina* OS/G. P. bayton
ECB/Support (4) DHB3/A&E Proc (3) W. N_ Stewart*

EE7/TCD FDF Hgr (2) Singer-Link - Houston OH4/Bookmanager 50) D.E. Murra_ Rockwell InternationalSTS
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EHS/Chief Clearwater. FL 33546 Support (2) Astronautics

Support #818-5/J. R. Peterson EC3/MDr.CFE Crew Provislon(5) NASA Headquarters P_
EN/Shuttle Equip Mgr. ECB/L. Ran_)e EM-B/B. Hoblltt St. Louis. MO 63156
ENRB/Head Martle-HariettaCorp. - Denver E_/Chief MOE/R. McCafferty MS~IO/J. To Rose
EN44/Head - GOLDENROD - EClB/Support LF-B/R. Sharer
ESS/Support GG243/N. Sch_le.y EE2/Support (2) LFD-IO/a. W. McCulia HcDoenell Douglas
ET/Support G6495/a. Ferguson EE3/RCA Support OTI-O/R. Tucker AstronauticsCorp.
FE42/Head G. Miller EED/Support (2) 5301 8olsa Ave

FM2/Consum Analysis Sect. G6496/J. Barnes EF12/Suppcct I¢_SAHeadquarters* A03. Dept. 236. Group AEDO
Fi483/SpaceNay. Sect. (2) EF2/SAIL Oper. Branch _}TI-6/D.d. Turner* Huntington Beach. CA 92647
FMBB/Ground Nov. Sect. Space Division EH13/Support(2) 12-3/0. Timery

JM2/Techoical Library (3) _I Center EH5/Support (2) McDonnell OouDlas - Houston I.J. Webster (10)
JM24/COD Pub Center P.O. Box 92960 EN3/Support A1/P. O'Helll
MD/Manager Los Angeles. CA 90(]09 EN4/Chief T.D. Bruchmilier AFFTC - Edwards AFB
HD3/Support SO-YOM/FDF (B) ES12/Chief J.S. French Air Force Flight Test Center
MF/GFE Project Office YOO/Oata Mgr. IS) ES3/Sect. Head C2/B. Howard 6510 Test Wing/TEG

Support (RIC) SO-YUI/J. Laur ESS/Support (3) C3/R. Corsoo Edwards AFB. CA 93523
MP2/CPCB Rep. CFCT/M. Bangan EW3/Support (3) C51H. M. Ferrill (2) 236/R. G. Hoey
NS/Safety Dlv. FA/Director D3/M. D. Pipher (3)

SD2/Surgeon Space CommunicationsCo. Assist. Director Ford Aerospace Communications
Support P.O. Box 235 FD2/Support MDTSCO - Houston*

SM/SMODHOM (3) Las Cruces. NM 88001 FE/Chief AB/R. R. Paulson* 393_abian Way
ZR1/TI_CLibrary (B) Attn: G. Harris FM/Chief S.K. Stoas* Polo Alto. CA 94303
ZRB/Mission Support (2) Assist. Chief P.g. Ohiu* G60/W. C. Hayes

_SCF/VOS Payloads & Adv. Tech Mgr. A. Mlan*
Dryden Flight Research _3430 FM17/Support (2) A3/a. D. Allison* Ford Aerospace - Houston
Facility Sunnyvale.CA 94086 FM2/Chief DB/G. H. Barton* 51SO-iA/TechLib (10)----
OS'TJ_-_.Kolf MaJ H. E. Haliasz (I0) Support (16) DHR/E. TaLYIor* J. Schoen

FM4/Chief D2/R. T. Theobald* SISO-30B/G. Egan (2)

NASA Headquarters TRH Support (5) SISO-3OC/C. Capps(2)
MO/C. Lee "I-_'pecePark FMS/Chief (2) Lan_le_ Research Center* Marshall Space Flight Center
TX-1/E. A. West Bldg M2/Rm 2375 FMB/Chief (6) Z58/L. P. Dasplt* aA21/R. McAonally
HOE/R. D. McCafferty (2) Redondo Beach. CA 90278 Support (6) R.L. O'Newl* R. Valintine

J. M. Payne letermotrlcs g.H. Kinard* NAOl/C. Johnson
Kennedy Space Center FOlD/Support C.I. Tynan*
SE-PEO/a. A. Thomas 6555th ASTG FS4/Support (2) 423/a. W. Drewry* aPL

SO-A/AstronautOffice (2) _ce Center. FL FS45/Decumentatien 433/a. D. Tlomons _ Oak Grove Dr.
ZK-25/Rock_ll Tech Data SP-AF/CoI.O'Connor JL/Chlef (3) 434/R. F. Greene Pasadena. CA 91109
ZK-55/A. Grenville aL15/Support (6) C.C. Klser* D.a. Kerrisk

ARt/Houston LA/ProgramMgr. 488/L. H. Hunt*
Harshall Space Fli)ht Center _amleo Real Dep. Mgr. T.A. Shuli* Martin Marietta - Denver
_L'E'_IS-/R.A. Marmann Suite 208 LA3/Maeager -GOLDENROD-
PMIC/TBE R. Cramblit Houston, TX 77058 Tech. Assist (3) StPger-Link - Houston S-8076/a. Lenda (3)

(Bldg 4708) L. Armstrong LA5/Manager N.l_elson S-8495/H. G. Maddera
MDTSCO. Bldg 4666. LA6/14anager
DCC/L. White Applied Research Inc. LD/Support Rockwell - Houston NOAA-NEDIS

SA25/B. Pride 3930 Freedom Circle LE/Sopport ZC01/{16)
Santa Clara. CA 95054 LF/Support Or. Michael R. Helfert (2)

Goddard Space Flight Center P. Howland LH/Ha,ager Kennedy Space Center NOAA Liaison Manager
405/J. B. Hartmann LJ/Support CP-DPDN. R. Fletcher Code SC2. NASA-JSC

LMJManager MDTSCO/B. C. Adams Houston. Texas 77058
NASA SSPRO - Palmdale 41-C Support (4) MBB-Hanger S/K. Morltz (4)
MRSIR. R. Frazer CREW ACTIVITY PLAN LN/Support (2) NNSI-O/Reposltory(40) Dr. Russell Koffler (i)

PL14/H. Kuzeicki _ LP/Maeager T.O.-NTS-KSC/J.Baltar Director.
02/08/84 Support (4) VE-GDG-31/W. Patrick NDAA-NESDIS

Boein_ - Houston LT/Menager VE-GDS-32/P. Puckett FB4. Room 1069
HP-IO/J. W. Johnson JSC LV/Manager VE-MSD-11/I. Velez Code E/SP
HS-O4/H. T. Hays X_'TAssociateDirector Support VT-IOD/B. L. Steadmen Suitland. Haryland 20239

_/Dep. Director MD/Hanager (I) ZK,2S/RockwellTech Data (19) _

Boeing - Aerospace Corporation AP3/Support (4) ME/Manager 92)
P.O. BOX 3lU/ BARRIDlrector ME3/Monager NASA KSC*
Seattle. WA _124 CA/Director ME/Manager (2) l_]_7"J_--_..Nellon
8A-O7/A. F. Field _/Dlrector MG/Manager (2)

DAB/FIt. Tech. (2) HP/Manaqer (2)



FLIGHT DATA FILE McDonnell Douglas - Houston OF221Heed MP2/CPCB Rep (8) TRW - Houston
CORE DISTRIBUTION AZ/L. T. Guderien DF24/Head NS2/Chlef _per

OZ/O8/_ A3/G. Venables I)F4/Chtef SD3/Support
03/14.Pipher (2) DF6/GNC (4) Mission Scientist TRW - Greenbelt

JSC D4/H. Stegall Chief SK/Manager. SSEOP P.O. Box 385
_FTDirector R. DeVa11 DF7/Chief SM/Support Greenbelt.MD 20770
APG/Support (2) Environ. Sect. (2) SN3/Support L.L. Champion (2)
CA/Director Charles Stark Draper Lab Elect. Sect. (2) WC2/Chief
CA7/Chlef MSZ3/R. A. Larson (Z) DG/Chief ZR2/AFTEC Charles Draper Laboratory
DA6/Chief (2) Dep. Chief 555 Technology Square
DF/Chief IBM - Houston Tech. Assist. Goddard Space Flight Center Cambridge.MA 02139
DF24/INO0 _ersteed MOTSCO 470/M. F. Sedlezek J. Turnball
DF42/MSFC Rep. A.J. Save DG4/Chief 732/0. Butler
DF63/Head T&O Library Cc(nm& Attached (5) 742/d. Barrowman HQ NORAD/DOYY
DG/Rockv_ll MC64/ASSE Library Crew Sys. (lOT 8. Olden (3) Cheyenne Mtn Complex.
DG4/Crew Sys. (2) MCgiG6/VerificatlonLibrary Orbiter Sys (4) 804.4/3. M. Stevens CO 80914 (2)

Sys. Inst. (2) MC8212/ProjectOffice Library DGG/ASC-Ent.Sect. (12) P.J. McCeney
DG44/Camm& Attached P/L (2) MC6251/Wilson-Lib. Orb.-Payload Sect. (15) 831/H. Mann Hamilton Standard
DH4/FAO Orb.-Computer Sect. (12) 872/J. Tales (3) Windsor Locks. CT 06096

T/L Lockheed - Houston Orbiter Sys (4) 1A204/R. C. Wilde
Flt Act Br (16) BIZ/M. Martin DH/Chlef NASA GSFC*

DH6/BrenchOff. (3) B12/E. M. Bains USAF (6) _IOB-/$_'-C_.'Woodruff* Dryden Flight Research Facili_z
EC/Chlef C22/D. Welch DHG2/FIt. Dynamlcs (8) F.J. Cepolllna* OS/G. F. Layton
EC2/Support (4) DH33/A&E Proc (3) W.N. Stewart*

EE7/TCO FDF Mgr (2) Singer-Link - Houston DH4/Boukmanager(50) D.E. Murray* Rockwell InternationalSTS
EHlB/Chief SM5 Data Library DH6/BranchOffice (12) J.L. dew* 12214 Lakewood Blvd.

Support EA/Dep. Director 602.6/C. H. Underwood* Downey, CA 90241
EH2/Head Honeywell Inc. Avionics EC/Assist.Chief 754.4/K. L. Rosette* 041-FA43/W. O. Muffin (59)
EH3/Chief Division Assist. For Payloads 800.3/T. Roberts*
EH4/Chief 1_. Highway 19 EC2/EMU Anal. (3) 804.4/I(.D. McDonald* McDonnell Douglas
EH5/Chief Clearwater. FL 33546 Support (2) Astronautics

Support #818-5/J. R. Peterson EC3/Mgr.CFE Crew Provislon(5) NASA Headquarters P_
EN/ShuttleEquip Mgr. ECS/L. Retnon EM-8/B. Noblitt St. Louis. MO 63166
EN43/Head Martin-Marietta Corp.- Denver ECG/Chief MOE/R. McCafferty MS-IO/J. T. Rose
EN44/Head - GOLDENROD - EC12/Support LF-5/R. Shafer
ES5/Support G6243AW. Schooley EE2/Support (2) LFD-IO/J. W. McDolle McDonnell Douglas
ET/Support G6495/J. Ferguson EE3/RCA Support OTI-O/R. Tucker Astronautics Corp.
FE42/Head G. Miller EEB/Support (2) 5301 Bolsa Ave
FM2/ConsumAnalysis Sect. G6496/J. Barnes EF12/Support NASA Headquarters* AO3. Dept. 236. Group AEDO
FMBB/SpaceNay. Sect. (2) EF2/_IL Oper. Branch OTI-G/D. N. Turner* HuntingtonBeach. CA 92647
FM85/Ground Nay. Sect. Space Division EH13/Support (2) 12-3/J. Timery
JM2/Technical Library (3) Worldway Postal Center EH5/Support (2) McDonnell Douglas - Houston I.J. Webster (10)
JM24/CODPub Center P.O. Box 92960 EN3/Support AI/P. O'Neill
MD/Manager Los Angeles. CA 90009 EN4/Chief T. 0. Bruchmiller AFFTC - Edwards AFB _
MD3/Support SO-YOM/FDF (5) ES12/Chlef J.S. French Alr Force Flight Test Center
MF/GFE ProJectoffice YOO/DataMgr. (5) ES3/Sect. Head C2/B. Howard 6510 Test Wing/TEG

Support (RIC) SD-YUI/J.Laur ES5/Support (3) C3/R. Corson Edwards AFB. CA 93523
MP2/CPCB Rep. OFCT/M. Bangan EW3/Support (3) CS/M. M. Ferrill (2) 236/R. G. Hoey
MS/Safety Dlv. FA/Director D3/M. D. Pipher (3)
SD2/Surgeon Space CommunicationsCo. Assist. Director Ford Aerospace Com_'anications

Support P.O. Box 235 FD2/Support MDTSCO - Houston*
SM/SMDD MOM (3) Las Cruces. NM 88001 FE/Chief AZ/R. R. Panlson* 3_abian Way
ZRI/MMC Library (2) Attn: G. Harris FM/Chlef S.K. Stars* Palo Alto, CA 94303
ZR2/Mission Support (2) Assist. Chief P. 8. Chlw* GGO/W. C. Hayes

AFSCF/VOS Payloads & Adv. Tech Mgr. A. Mien*

Dryden Flight Research _3430 FMl7/Support (2) A3/J. D. Allison* Ford Aerospace - Houston

oFeCility_ Sunnyvale. CA 94086 FM2/Chief D2/G. H. Barton* $1SO-1A/TechLib (10)olf Mad H. E. Haliasz (10) Support (16) DH2/E. Taylor* J. Schoen
FM4/Chief D2/R. T. Theobald* SISO-30B/G. Egan (2)

NASA Headquarters TRW Support (5) SISO-30C/C. Capps(2)
MO/C. Lee _l-1_pacePark FMS/Chief (2) Lan_le_ Research Center* Marshall Space Flight Center
TX-1/E. A. West Bldg M2/Rm 2375 FMB/Chtef (6) Z58/L. P. Dasplt* JA21/R. McAnnelly
MDE/R. D. McCafferty (2) Redondo Beech, CA 90278 Support (6) R.L. O'Neal* R. Valintine

J. M. Payne Intermetrlcs W.H. Klnard* NA01/C. Johnson
Kennedy Space Center FS15/Support C.I. T_men*
SE-PEO/J. A. Thomas 6555th ASTG FS4/Support (2) 423/J. W. Drewry* JPL
SO-A/Astronaut Office (2) _ce Center, FL FS45/Documentatten 433/J. D. Ttmmens _[BUOOak Grove Dr.
ZK-25ARockwell Tech Oeta SP-AF/Col. O'Connor JL/Chtef (3) 434/R, F_ Greene Pasadena, CA 91109
ZK-56/A. Grenville JL15/Support (6) C.C. Kiser* 0. J. Kerrisk

ARIIHouston ida/ProgramMgr. 488/I..Ho Hunt*

Marshall Space Flight Center _/G2_J-E'T-_-aminoReal Dep. Mgr. T. A° Shull* Martin Marietta - Denver
_'£ZFS-/R.A. Marmann Suite 208 LA3/Menager -GOLDENROD-
PMIC/TBE R. Crambllt Houston, TX 77058 Tech. Assist (3) Si er-Link - Houston S.8076/J.Lenda (3)

(Bldg 4708) L. Armstrong LAS/Menager K.r_elson S-8495/H. G. Heddera

MDTSCO. Bldg 4666, LAG/Manager i---,
DCC/L. White Applied Research Inc. LDISupport Rockwell - Houston NOAA-NEDIS

SA25/B. Pride 3930 Freedom Clrcle LE/Support zcol/(16)
Santa Clara. CA 95054 LF/Support Dr. Michael R. Helfert (2)

Goddard Space Flight Center P. Howland LH/Manager Kennedy Space Center NOAA Liaison Manager
405/J. B. Hartmann LO/Support CP-DPO/Wo R. Fletcher Code SC2. NASA-JSC

LM/Manager MDTSCO/8=C. Adams Houston, Texas 77058
NASA SSPRO - Palmdale 41-C Support (4) MBB-Henger S/K. Mcritz (4)
MR5/R. R. Frazer CREW ACTIVITY PLAN LN/Support (2) NWSI-D/Repository(40) Dr. Russell Koffler (i)

PLI4/H. Kuznickl _ LP/Manager T.O,-MTS-KSClJ. Beltar Director,
02108/84 Support (4) VE-GDS-31./W, Patrick NCAA-NESDIS

Boein9 - Houston LT/Manager VE-GDS-32/P.Puckett FB4, Roam 1069
HP-IO/J. W. Johnson JSC LV/Manager VE-MSD-11/I.Velez Code E/SP

Hs-oq/M. T. Mays )_CTAssociateDirector Support _-IOD/9. L. Steadman Suitland. Maryland 20233 _\
AP/Dep. Director MD/Manager (i) ZK-25/MockwellTech Data (19)

Boeln - Aerospace Corporation AP3/Support (4) ME/Manager 92)
P.O. _ox 3lOl BARRIDirector ME3/Hanager NASA KSC*

SeattleWA 124 CA/Director Mr/Manager    --Neilon8A-O7/A. F. Field OA/Dlrector MG/Manager

DA8/Flt. Tech. (2) MP/Manaqer (2) _
/
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