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INTRODUCTION

The STS 41-D Crew Activity Plan is the flight data file article that
contains the on-orbit timeline. It does not contain the detailed
timelines that are covered in 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 satisfies the objectives specified in the Flight
Definition and Requirements Directive (Ref. 1) and the requirements of
the 41-D Flight Requirements Document (Ref, 2).

The flight profile (Cycle 3A trajectory data, Ref. 3) used for
this Crew Activity Plan is for a launch date of June 20, 1984, 12:43
GMT .

Any payload specialist (PS) activities that are to be scheduled will
appear in the MS3 row (for summary timelines)/column (for detailed
timelines) and annotated with a ‘PS'.

References to TORS and KU-BD activities will appear on the timelines and
notes sections even though TDRS-E will not be available during the
flight. .

The attitude maneuvers that were launch~day~dependent were updated to
reflect a June 25, 1984, launch. The CAP trajectory times (sunrise,
sunset, etc.) did not significantly change and were not updated.

vii 41-D/FIN



7E}Sa'f1ight days 4 throﬁgh 8 (entry day)., the summary and detailed
timeline pages will reflect the combined EZ CAP and non-crewmen
specific formats.

f. The objective of the EZ CAP is to not schedule activities that
can be performed anytime during the designated day or anytime
from flight days 4 through 7.

These activities include:

Meal Prep

Lunch Meal

Exercise

RCS Regulator Reconfig

ECLSS Redundant Component (/0

Heater Reconfig - B

PCS (1)2 Config

Lamp & Fire Suppr Test

Radiation Monitoring Equipment (RME) Activation/Deactivation
Medical DS0s (Near Vis & Contrast; Visual Perf Test)

Cabin Config/Stow

Meal Cleanup/Stowage

TV Setup & Activation prior to daily designated live TV pass or
VTR dump

Cinema 360 photos of OAST activities

IMAX photos of OAST activities, CFES ops, and in-cabin activities
CFES

‘Shopping Tist' activities (not mandatory that they be performed
during the flight)

& & 2 &€ & &5 & & S 3O O ¢

e 8 & O

The EZ CAP activities' appropriate durations and constraints are
contained on page 4-14A, 'EZ CAP - CREW SCHEDULED ACTIVITIES'.
Page 4-14A also includes a log to aid the crew in their daily EZ
CAP Status Report during the presleep timeframe.

B. The objective of the non-crewmen specific format is to schedule
activities under a STS or Payload heading. If several crewmen are
required for an activity, the number of crewmen required will
appear with that activity. This is shown only on the detailed
timeline pages.

For the summary format, the top row is the STS row and the bottom
row is the PL row; the middle rows are for simultaneous STS or PL
activities.

Similarly for the detailed 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 activities to indicate when
simultaneocus (parallel) STS or PL activities are scheduled.

viti 41-D/FIN
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A.

FORMAT SYMBOL NOMENCLATURE

1.

Overview Timeline

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

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).

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.

ORBIT and DAY/NIGHT

1) 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 1 for launch.

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

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 (COT), 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.

CREWMAN (CDR, PLT, MS1, 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'.

1-3 41-D/FIN
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DAY/NIGHT and ORBIT

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

2) 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 scuthern to the northern hemisphere
(ascending node). The successicn of orbits is
numbered in this row starting with Orbit 1 for
launch.

GSTDN COVERAGE - The GSTDN communication coverage
periods are identified in this area with a horizontal
line indicating when communication is available; the
GSTON site is identified to the right of the line.

TDRS - The TDRS communication coverage periods are
identified in this area, with a horizontal line indi-
cating when there is a 1line-of-sight between TORS and
the Orbiter. The boxed areas indicate when there is
Ku-Band communication which is based upon an unblocked
Tine-of-sight between the Ku-Band antenna and TDRS.

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

LFC OPTS - LFC experiment opportunity times are identi-

fied in this row. LFC data takes occur when the Orbiter
is in -ZLV +XVV attitude.

1-5 A1-D/FIN
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Detailed Level Timeline (5-Hr Timespan)

The following letters (a-j) refer to those highlighted in
Figure 1-3.

a. TDRS - The TDRS communication coverage periods are
identified in this area, with a vertical line indicat-
ing when there is a line-of-sight between TDRS
and 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. GSTON COVERAGE - In this column the GSTDN sites and
their acquisition periods are identified.

c. DAY/NIGHT CYCLE - 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 Orbiter is still in darkness
(terminator).

d. ORBIT - Indicates which orbit the spacecraft is in by
numerical sequence. Orbit 1 begins at 1iftoff with
subsequent orbits starting when the farth's equator is
crossed (ascending node).

e. In the timescale a DAP A and DAP B CONFIG reference will
be included. A number is associated with both DAPs A
and B; each number indicates a particular DAP
configuration; either DAP A or DAP B. The DAP reference
without parentheses indicates the 'active' DAP for that
time period on the page. Table 9-11 identifies the
various configurations for DAP A and DAP B that are used.

f. ATT - Indicates Orbiter attitude.

g. LFC - Indicates LFC experiment opportunity times.
Must be in -ZLV +XVV for data takes.

h. MET TIMESCALE - This format is a 5-hour format with
5-minute tick marks on the vertical timescale
referenced to Mission Elapsed Time (MET) with liftoff
occurring at 0/00:00:00.

i, CREWMAN COLUMNS - The activities for the CDR, PLT, MS1,
MS2 and MS3 are scheduled in this area. Any Payload
Specialist (PS) activities needing to be scheduled will
appear in the MS3 column and annotated with a 'PS'.

j. MCC COLUMN - Any uplinks, commands, or updates required
are scheduled at the appropriate time in this column.
TV coverage is also identified in this column. During
the live TV Pass, all cabin cameras will be crew
controlled unless specified otherwise.
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E£Z CAP - CREW SCHEDULED ACTIVITIES
NOTES:

(X/Y) - X: Crew Time Required
Y: No. of Persons if > 1

Unless stated otherwise, procedures are in the Orb Ops or Cue Card.
MEAL and EXERCISE do not have a procedure.

CLOUDS Opps after FD7 Presleep will not be shown.

Constraints (noted with '*'):

No C360 ops or LFC data takes

No EXERCISE during OAST-1 EXT, RET, or DYN TESTS

Complete CFES OPS VTR (P/TV

PERFORM DATILY:

Meal Prep (30 min)
Meal (1 hr/6)
Exercise* (1 hr/6)
IMAX Reload (30 min/2)

SCHEDULE ANYTIME:
P/TV 06 OAST - 1 Activities

08) and review prior to FD5

—

e (360/IMAX - Static Mast (100%)
Solar Array front-1it by sun

e IMAX - Dynamic Mast
- Top of Mast

P/TV 08 CFES OPS*
e IMAX/PAO

P/TV 09,10,11 In-Cabin Activities

o IMAX

Crew Module Measurement (DTO 0321 - Cue Card)

e Alignment Marks (1 hr)

¢ GAP Measurement (40 min/2)
¢ Tape Measurements (20 min/2)

4-14A

10 min prior to or during SPLY H20 DumMP

SCHEDULE ANYTIME (cont):

P/TV 14 Earth Views

s IMAX - Earth Features (3 sites)
- Terminator Crossing
- Circular Storm

SHOPPING LIST:
20T MCP Activities (DSO 0438 - MED DSO)

P Y Y =

- P/TV 19 CLOUDS Opps. (Presleep)
- OKINAWA 0/08:05 - 0/09:07
0/10:41 - 0/}0:43

Fpz - P/TV 19 CLOUDS
- MAUI 1/08:03

OppsS. * (Presleep)
- 1/08:04

- OKINAWA 1/09:21 - 1/09:23
1/10:57 - 1/10:59

FD3 - P/TV 19 CLOUDS
- DIEGO GARCIA

Opps. (Postsleep)
1/20:25 - 1/20:27

- P/TV 19 CLOUDS Opps. ({Presleep)
- OKINAWA 2/09:36 - 2/09:38

41-D/FIN




ADDITIONAL OAST TEST:* (PL OPS)
_ SA DAE 100% (Test #2 - 0/P)
~ SA DYN 70% (Test #4 - M/M)
- RET/EXT PERF
- MAST TEMP GRADIENT

ADDITIONAL C360 SCENES:*
- P/TV 14 EARTH VIEWS

- Terminator Transit

- Exposure Experiment

FD

Set-up for Live TV, Orb 48:

P/TV 06 OAST-1 Activities (15 min])

Midf 1ight Reconfia:

RCS Regulator Reconfig (a.m.) (10 min)
07/08 He PRESS A(three}-CL (tb-CL)
B(three)-GPC (th-OP)
ECLSS Redundant Component C/0 (10 min)
HTR Reconfig - B (6 min)
PCS (1) 2 Config (5 min/2)
AIR SAMPLE (DTO 0622) Rcd MET on Bottle

RME OPS (PL OPS):
PRM Act (Step 1) (
HRM Act  (Step 1) (
HRM Deact {Step 2) (

CFES OPS {PL OPS):

ELISA C3, C4 {Cue Card) (2.5 hrs)
FILTRATE TEST (30 min)

4-148

MED GSO (MED):

)

Near Vis & Contrast (DSO 0408)

(30 min/PLT,PS) S

SHOPPING LIST - P/Tv 19 CLOUDS Opps. (Presleep)

MAUL 3/06:58 - 3/07:00
5

Set-up for VIR Dump, Orb 67:

P/TV 08 CFES OPS (15 min)

RME 0OPS (PL OPS}:

PRM Deact (Step 2) ( 5 min) AR
PRM Act (Step 1) ( 5 minj jos
HRM Act (Step 1) ( 5 min) VAR
HRM Deact (Step 2) (15 min) A

CFES OPS (PL OPS):

ELISA D {Cue Card) {4 hrs
ELISA C5 {Cue Card) (2.5

[a S 3
FILTRATE TEST (30 m1n)

STOP COLLECTION (10 min)

- LN

rs)

MED DSGC (MED):

Visual Perf Test (D0SO 0440)
(30 min/MS1,MS2) S

GLOW setup for next morning (20 min)

41-D/FIN



SHOPPING LIST - P/TV 19 CLOUDS Opps. A0/

Postsleep Set-up for Live TV/VTR Dump, Orb 94:
DIEGO GARCIA 3/19:21 - 3/19:22
P/TV 15 Student Experiment (35 min)

Presleep

MAUT 4/05:37 - 4/05:39 Set-up for Live TV, Orb 96:
FR6 _ P/TV 13 Crew Conference (20 min)

Set-up for Live TV, Orb 82: RME OPS (PL OPS):
P/TV 12 - LFC OMS BURN (25 min) HRM Act  (Step 1) min) g

(5
HRM Deact (Step 2) (15 min)

RME OPS (PL OPS):

CFES OPS (PL OPS):

PRM Deact {Step 2) ( 5 min) S
HRM Act  (Step 1) ( 5 min) S POST-PROCESS PROD. MIX STOP (15 min)
HRM Deact (Step 2) (15 min) s

- MED_DSO (MED):
CFES OPS (PL 0OPS): Visual Perf Test (DSO 0440}
(30 min/MS1,MS2)

FILTRATE TEST (30 min)

START COLLECTION (30 min) Day Before Entry Reconfig:
FLUSH & DEACT (30 min)
POST-PROCESS PRODUCT MIX {30 min) ' LAMP & FIRE SUPPR TEST (10 min) AR
PROTEIN CHARACTERIZATION (Cue Card) (30 min) CABIN CONFIG/STOW (2.5 hrs/6)
MED DSO (MED): SHOPPING LIST - P/TV 19 CLOUDS Opps.
Near Vis & Contrast (DSO 0408) Postsleep
(30 min/PLT,PS) A DIEGO GARCIA 5/17:54 - 5/17:56
D8

P/TV 17 GLOW

Before Leaving CAP
GLOW setup for next morning (20 min) £ g

Meal Cleanup/Stowage (10 min)

SHOPPING LIST - P/TV 19 CLOUDS Opps {(Presleep)
[

Fluid Loading Prep (DSO 0402)
MAUI 5/05:48 - 5/05:50 Fi1l 4 drink containers with 8oz H20 each (per

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

OVERVIEW

A timeline is provided for the orbit 33D deployment of Syncom IV.

The nominal timeline for flight days 1 and 2 can be followed except

the Solar Cell Calibration Facility (SCCF) data activity (-ZSI attitude)
will be delayed until after the deplioyment due to the payload's thermal
coristraints.

The FD3 deployment timelines begin at 1/19:00 (Post Sleep timeframe)
and return to the nominal timeline at 2/02:35 (after the OMS burn).

NOMINAL FD2 CHANGES:

e Replace the 'SCCF DATA TAKE' at 1/05:55 with a '-ZLV +XVV MNVR'
Comptete P/TV 06 (OAST ACTIVITIES) SETUP & ACT before '1ST EXTENSION'

The following activities will be rescheduled if time permits:

e Two 'SCCF' data takes (two daylight passes)
e Exercise for the CDR and MS3
e IMAX land view (P/TV 14)
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HIGH-PRIORITY MISSION

The High Priority Timeline is based on the following assumptions:
& The Mission is 97 hours with landing on FD§

@ The following priority activities, as defined by the Flight Rules,
are scheduled:
(1) SYNCOM IV - deployment
(2) CFES - 48 hrs of cperation
(3) O0AST-1
a) Extension/Retraction Test
b) One Performance Test
¢) One Dynamics test of each type at 70%
- In-Plane (DAE)
- Qut-of-Plane
- Multi-Modal
d) One SCCF daylight 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.

@ FD1 and the SYNCOM IV deployment on FD? 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

e If Syncom is deployed on FD3 rather than FD2, the OAST tests will be
affected.
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Total hydrogen, percent

Trajectory: Cycle 3A
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CAP NOTES

CREW ACTIVITY PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

A. FLIGHT DESCRIPTION

41-D (0V-103) will launch from KSC on June 20, 1984, into a 173 nm

orbit at an inclination of 28.5.

The mission duration will be 7

days (~168 hours). Nominal landing occurs at EDW on June 27, 1984,

Landing opportunities are:

Primary
Nominal Backup
Weather Alternate

- Primary
1 Day Late Backup
Weather Alternate

Primary
2 Days Late Backup
Weather Alternate

MAJOR EVENTS

LAUNCH (KSC)
MET (DD/HH:MM:SS)
Day of year
CDT/GMT

MECO
MET (DD/HH:MM:SS)
ALT ha/hp (nm)

OMS-1
MET (DD/HH:MM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp {nm)

OMS-2
MET (DD/HH:MM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

SYNCOM SEPARATION (OMS)
MET (DD/HH:MM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

LANDING
ORBIT MQ; SITE {OCAL TIME
113 EDW 06:36 PDT
NONE
112 KSC 08:11 EDT
129 FDw 06:19 PDT
NONE
128 - KSC 07:53 EDT
145 EDW 06:00 PDT
NONE
144 KSC 07:35 EDT

June 20, 1984
0/00:00:00
172
07:43/12:43

0/00:08:45
84 x -2

0/00:10:41
264

02:39

173 x 52

0/00:46:01
216

02:20

173 x 173

1/00:54:15
15

00:1t

181 x 173
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RECIRC OMS
MET (DD/HH:MM:SS)
AV {fps)
AT (MM:SS)
ORBIT ha/hp (nm)

LFC ORBIT ADJUST BURN (OMS)
MET (DD/HH:MM:SS)
AV (fps)
AT (MM:SS)
ORBIT ha/hp (nm)

MET (DD/HH:MM:SS)
AV (fps)

AT (MM:SS)

ORBIT ha/hp (nm)

DEORBIT BURN
MET (DD/HH:MM:SS)
AV (fps)
AT (MM:5S)
ORBIT ha/hp (nm)

ENTRY INTERFACE
MET (DD/HH:MM:SS)

LANDING (EDW)
MET (DD/HH:MM:SS)

1/02:27:39
12

00:10

173 x 173

5/02:00:00
92

00:55

173 x 121

5/02:44:08
93

00:55

121 x 121

7/00:00
256

0z2:11

120 x -18

7/00:23

7/00:53
179
8:36/13:36

The crewmen responsible for performing an EVA, should one

Day of year
COT/GMT
B. CREW
1.
become necessary, are:
MS3 will be IV1.
2.

MS1 will be EV1, MSZ2 will be EV2, and

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

Overall mission decisions, vehicle control, G&N, ECLSS,
Backup flight control, G&N, IMAX, DTC's, APU/HYD, MPS,

Backup System procedures, P/iL monitor, SYNCOM, LFC,

CINEMA 360, Earth Obs, C&W, Mech/PLBD

Systems procedures, backup G&N, Student Exp, CLOUDS,
QAST-1, RMS, CFES, IFM, Comm/Inst, OMS, RCS

CDR -
Guidance, FCS
PLT -
EPS, Cryo
MS1 -
MS2 -
RME, DSO's, Flight Rules, DPS, Nav
MS3 -
PS - CFES

7-3
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C.

ORBITER SYSTEMS

1.

Communications and Instrumentation

a.

The Operational Instrumentation (OI) system will nominally
be managed from the ground through uplink RTC coordinated
with the crew.

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

There are 3 GSTDN sites available for real-time TV:
GDS(GDX), MIL(MLX), and HAW.

There are 2 GSTDN sites available for UHF voice only:
YAR and BOT.

TORS is assumed to be in position {41%) for this edition
of the Crew Activity Plan.

Guidance and Navigation

a.

The Orbiter state vector must be uplinked whenever
downtrack error in the on-board vector becomes greater

than 20 nm, but is usually uplinked when errors are much
greater than 5 nm. These are real-time calls. In
addition, state vectors must be uplinked for specified
targets when utilizing an Orbiting Vehicle as a TGT ID with
Universal Pointing.

IMU alignments occur approximately every 12 hours in the
morning and evening activities and prior to major events
requiring low navigation uncertainty.

Environmental Control and Life Support Subsystem (ECLSS)

a.

b.

The COZ2 absorbers are installed for launch and entry and
are alternately replaced on-orbit as reguired.

The four supply water tanks and one waste water tank are
loaded for launch with volumes sufficient to meet an orbit
3 launch day deorbit opportunity with PLBDs failed closed.
If waste water production exceeds storage capacity, a real-
time call will be made to perform a waste tank dump.
Normally two supply water dumps will occur per flight day.
A real-time call 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.

7-4 41-D/FIN



TEXT UPLINK SYSTEM

1.

2.

The teleprinter (TPR) will provide an on-orbit capability to
receive and reproduce text-only data (such as procedures,
weather data, and CAP updates or changes) from MCC. The TPR
uses S-Band and is not dependent on TDRS Ku-Band. TPR uplink
requires 1 to 2.5 minutes per message, depending upon the
number of lines (up to 66). Activation includes powering up
the unit during Post Insertion. The TPR will remain on
continuously until deactivation prior to seat ingress on entry
day.

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

TELEVISION/PHOTOGRAPHY

1.

The CCTV systems provide two color wide-angle cameras for in-
cabin coverage. There will also be four PLB TV cameras, and
two RMS TV cameras configured as foliows:

Camera Lens
A(POrt FWd)eeeeeeeeiasnnanaronnns Monochrome Lens Assembly (MLA)
B(Port Aft)..cevceeinnencnnns ee.s MLA
CASTBD AFL)eevvrenrnenaseenenenes MLA
D(STBD FW)eeuenueneananenoenenns MLA
RMS End Effector..cceciecessnaass MLA
Elbow (RMS)......... Ceseenessanas Wide Angle

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

16mm, 35mm, and 70mm camera systems are available.

Four dedicated video tape recorders are available for 0AST-1
operations. One VIR will be available for the other payload/
Orbiter activities.

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

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

REMOTE MANIPULATOR SYSTEM (RMS)

The RMS will be used and evaluated in the accomplishment of the
following DTO s:

DTO 0316 Upper Stage Plume Damage Model Verification (Plume
Witness Plate)

DTO 0322 TPS - Post Launch Evaluation of 0V-103

DTO 0621 First Production Unit Remote Manipulator Tests
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The RMS will also be available for contingency purposes for DAST-1.
The elbow TV camera will be used for photographic documentation.

PAYLOADS

1.

SYNCOM Iv

The SYNCOM payload is a communications satellite with integral
solid rocket perigee kick motor and liquid propeilant apngee
motors. The deployment opportunities are determined by con-
straints imposed on the right ascension of the ascending node
of the orbit. Normally, a deployment at the descending node

of orbit 17 is planned, followed 45 minutes later by a PKM burn
on the ascending node of orbit 18. I[f the deployment has to be
delayed, a second attempt will be scheduled on FD 3 with an
orbit 33D deployment and an orbit 34A PKM burn. SNYCOM is
'frisbee' deployed (i.e., the deploy consists of a simultaneous
rotation and translation along the -7 axis).

SYNCOM deployment events and times are presented in Table 9-1.
OAST-1 (Office of Applications and Space Technology-1)

OAST-1 is & payload containing three experiments mounted onto a
support structure. The three experiments include the
following: 1) Solar Array Experiment which consists of an
extendable Solar Array wing with the capability of extension to
about 100 feet (ft); 2) Oynamic Augmentation Experiment which
is a structure containing sensor and electronics packages; and
3) Solar Cell Calibration Facility which is a self-contained,
data acquisition and storage package.

The Solar Array Experiment (SA or SAE) will be unfolded from
its container in the payload bay to a length of 73.5 ft (70%
extended) and 105 ft (100% extended) and used for dynamic and
thermal testing. The dynamics tests will consist of a
guiescent array excited by VRCS pulses. The amount of tip
deflection will be measured using orbiter CCTV cameras and
sometimes by a Dynamic Augmentation Experiment (DAE) which uses
a low power laser. The crew will be required to extend and
retract the array, input the pulses, operate the cameras, and
provide constant monitoring of the array's stability.

A Solar Cell Calibration Facility (SCCF) will be used to deter-
mine the validity of balloon flight solar cell calibration and
laboratory-generated solar cell temperature coefficients. The
SCCF is self-contained and requires minimal crew interface.

0AST-1 events and times are presented in Table 9-2.
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LFC (Large Format Camera)

The Large Format Camera is a precision cartographic camera
which will acquire high resolution photography of the Earth's
surface. A1l land masses with the sun elevation angle greater
than 25° are considered candidate targets for LFC photography.
Data acquisition on-orbit will be ground controlled except
for specific engineering tests commanded by the crew.

LFC events and times are provided in Table 9-3.
RME (Radiation Monitoring Equipment)

The RME experiment is designed to measure radiation levels in
the Orbiter middeck at various times throughout the flight.
Experiment equipment includes the Handheld Radiation Monitor
(HRM-II1), a gamma and electron dosimeter, and the Pocket RME
Meter (PRM), a neutron and proton dosimeter. The HRM-III will
operate four times during the mission for durations of 1 hour
to 3 hours, while the PRM will operate twice for durations of
8-18 hours.

RME operation times are provided in Table 9-4.
CFES (Continuous Flow Electrophoresis System)

The CFES is an electrochemical system that can segregate
particles of varying electrical charges within a biological
sample using a continuous separation process. The process is
based on the relative motion of the particles within an elec-
tric field (Electrophoresis). CFES IIl is designed to run con-
tinuously for 80 hours. CFES III operations will also include
a new activity known as 'Elisa' or Enzyme Linked Immunosorbent
Assay. Elisa is a biological antigen-antibody assay used for
detection of a specific hormone. The activity duration will
be from 2.5 to 4 hours depending upon the number of sample
fractions assayed.

CFES operation times are provided in Table 9-5.
CINEMA 360

The Cinema 360 is part of a joint endeavor agreement between
NASA and Cinema 360, Inc., a group of 3 planetariums, to
produce a color motion picture film of Shuttle Flight
Operations from launch to landing. One 35mm 'Arriflex' motion
picture camera in the payload bay, port side, will be mounted
in a heated pressurized 'GAS' can, viewing through an optical
dome, using a 'Fisheye' lens. Interface from the cabin with
Cinema 360 is via the Autonomous Payload Controller (APC).

Cinema 360 operation times are provided in Table 9-6.
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10.

7.

IMAX

The IMAX camera is part of a joint endeavor agreement between
NASA and IMAX Systems Corp. of Toronto, Canada, to produce a
color motion picture film of Shuttle Flight Operations from
launch to landing. One 70mm motion picture camera will be
stowed in the middeck with several lenses, two loaded film
magazines, and five rolls of reload fiim.

IMAX operation times are provided in Table 9-7.
STUDENT EXPERIMENT

The Student Experiment for this flight is the 'Purification and
Growth of a Simple Gallium Crystal by the Float Zone
Technique'. This experiment is designed to compare a crystal
grown by the Float Zone technique in a Tow gravity environment
to a crystal grown in an identical manner on earth. The
material involved consists of a 10 in. rod of Gallium doped
with Thallium. The crystal is contained in a Fluid Experiment
Apparatus mounted 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 apparatus and apply
heat to the crystal interface until a molten zone is formed.
Once formed, the molten zone is slowly and uniformly translated
the length of the rod. It is highly desirable to remain on
VRCS control for the first two hours of the experiment.

The Student Experiment operation times are provided in
Table 9-8.

CLOUDS

The purpose of this experiment is to document (photographically
with a 35mm camera) cloud cover dynamics and morphology at
least 4 times over any of eight weather stations (Maui, Cape
Canaveral, Clark AFB Philippines, Eastern Mediterranean, Diego
Garcia, Puerto Rico, Okinawa, Guam) where local atmospheric
conditions can be measured concurrently. Targets of
opportunity will he scheduled, but photographs will only be
taken if there is scattered cloud cover.

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

The GAS payload is a self-contained experiment package that
requires minimal crew activity. One GAS payload has been
defined for STS 41-D (G518).

The GAS G518 payload is by Utah State University and consists
of three experiments. The first experiment is a solder-flux
separation test, the second a study of capillary waves on water
surfaces and finally a thermocapillary flow in 1iguid columns
experiment. No OMS burns during the first 5 hours of experi-
ment operation is desired. '

GAS events and times are provided in Table 9-10.
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ON ORBIT CREW ACTIVITY
DETAILED TEST OBJECTIVES (DTOs)
DETAILED SUPPLEMENTARY OBJECTIVES (DSOs)
INTRODUCTION. t e et s eer it ieiiansensnsssnssssssossncosccsooonnnnans 8-2
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DT0s/DSO0s

INTRODUCTION

The following table describes the scheduling data and rationale for
on-orbit crew activity related DT0s/DSOs for 41-D. The current FRD
(Ref. 2) was used for compiling this table.

8-2 41-D/FIN



TABLE 8-1
41-D ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DT0/DSO SCHEDBULED
NUMBER TITLE MET(D/HH: MM) SCHEDULING REMARKS
DTO 0316 |Upper Stage Plume Damage Syncom PKM The RMS will be positicned 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,
Defiection Investigation locker gap measurements, and locker marking). This test
is scheduled whenever compatible with other middeck
activities
IDTO 0322 TPS - Post Launch 1/23:30 Inspect the following areas:
Evaluation of 0V-103 - Forward RCS
- Areas adjacent to windshield
- Crew Compartment Canopy/top
- L/H OMS PGD
- L/H Vertical Tail/Speedbrake Panel
If SYNCOM is deployed on FDB3, this DTO becomes a shopping
l1ist item
{o10 0402 |Follow-on Vehicle PRCS Hot 5/20:25 Operate the THC/RHC to fire each jet a minimum of 240 ms
Fire Test
DTO 0507 |PLBD Installation & Rigging [Post Insertion This test is performed on the first fiight 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-ORBIT CREW ACTIVITY RELATED DOTOs/DSOs

DTG/DSO SCHEDULED
NUMBER TITLE MET (D/HH s MM) SCHEDULING REMARKS

DTO 0621 |First Production Unit . 0/07:00 Check the following RMS functions:
Remote Manipulator System - 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 Augmented Mode Phasing

[DTO 0622 ]Cabin Atmosphere 0/04:00 The 3 Whole Gas Samples are to be taken:
Verification with Full FO4 - As soon as possible following launch
Cabin Pressurization FD7 - Near the midpoint of the mission

(during cabin - As near deorbit as possible
stow)

DTO 0705|Shuttle Launch Shopping List Crew Action is not required. The ground will:
Configuration - Operate the orbiter S-BD PM system during one or more
Communications Performance sequential MILA and BDA passes

- Switch between the PM quad antenna system during at
ieast one pass

- Check the uplink/downlink unencrypted mode (highly
desired)

IDTC 0778 AFSCF Network Test Shopping List Crew communications via A/G voice. This DT0O will

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-CRBIT CREW ACTIVITY RELATED DTOs/DSOs

DTO/DSO SCHEDULED
NUMBER TITLE MET (D/HH:MM) SCHEDULING REMARKS
DSO 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 possibie after obtaining the
173 nm circular orbit
DSO 0401{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
sieep timeframe
0SO 0402 {Cardiovascular Decondition- |Prior to Deorbit Crew fi1ls drink containers to use for fluid loading
ing Countermeasure Preparations before entry '
Assessment (FD8)
IDSO 0408 |Near Vision Acuity and 1707:30 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
DSO 0439 |Documentation of the Action |Priority shopping |It is desired that each crewmember make a recording of
of Metaclopramide (MCP) list item their bowel socunds. A recording of 15 minutes minimum
any time on FDs 1 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 1 and 3. For flight days 5
FD5 and 7, the crew will perform it at their discretion
FO7 :
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TABLE 8-1 (Concluded)
41-D ON-ORBIT CREW ACTIVITY RELATED DTOs/DSOs

DTO/DSO : SCHEDULED
NUMBER TITLE MET (D/HH:MM) SCHEDULING REMARKS
IDSO 0901 {Documentary Television Each day, cne 1ive TV, VIR dump, or bring home tape will
be planned for a flight unique activity
FD1 02 - Payload Bay Views Live TV - 1 P
FD2 04 - SYNCOM IV Deploy {V'}‘éeﬂump P gggigyw activities
FD3/4 06 - OAST-1 Activities
FD5 08 - CFES OPS (VIR Dump)
FD6 12 - LFC OMS BURN
FD7 15 - Student Experiment
13 - Crew Conference
[DSO 0902 jDocumentary Still Document any significant activity that best depicts the
Photography basic capabilities of the Space Shuttle
FD2 04 - SYNCOM IV Depioy
FD3 06 - OAST-1 Activities
FDs4-7 Crew Discretion pictures
DSO 0903 [Documentary Still FDs4-7 Document crew activities, orbiter functions and

Photography accommodations, mission-related scenes, and any
unscheduled activities of interest (crew discretion
pictures)
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TABLES

TABLE 9-1

SYNCOM DEPLOYMENT EVENTS AND TIMES
(ORBIT 18A PKM BURN)

EVENT MET (D/HH:MM) | DEPLOY MINUS (HH:MM)
PREDEPLOY CHECKOUT 0/23:23 01:15
PIVOT/KEEL PIN RETRACTION 0/23:38 01:00
MNVR TO DEPLOY ATT 1/00:18 00:20
PUSH OFF PIN RETRACTION 1/00:28 00:10
STATUS CHECK 1/00:33 00:05
DEPLOY 1/00:38 00:00
OMNI ANT DEPLOY 1/00:39 (+)00:01
SPINUP 1/00: 45 (+)00:07
OMS SEP MNVR 1/00:53 (+)00:15
WINDOW PROTECT MNVR 1/01:07 (+)00:29
PKM IGNITION 1/01:23 (+)00:45
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TABLE 9-2

OAST-1 EXPERIMENT ACTIVATION AND OPERATION TIMES

EVENT

APPROX MET
(D/HH:MM)

DURATION (HH:MM)

OAST ACTIVATION
MAST NUT UNLOCK
Ist EXTENSION
1st RETRACTION

SA DYNAMICS TEST 70% (0/P)
(M/M)
(0/P)

SA DYNAMICS TEST 100% (0/P)
(M/M)

SA DAE DYNAMICS TEST 70%
(0/P)
(M/M)
{1/P)
(M/M)

SA DAE DYNAMICS TEST 100%
(M/M)

SA PERFORMANCE TEST
SA MINI PERFORMANCE TEST

SCCF DATA TAKE ACT(2 ORBITS)
(1 ORBIT)
(2 ORBITS)
(1 ORBIT)
(1 ORBIT)
DEACT

OAST DEACTIVATION

POST INSERTION
1/22355
2/03:25
2/04:05
2/04:40
3/03:25
3/04:55
3/01:00
3/23:45

2/05:45
3/20:45
3/22:15
47/19:30

4/21:00
2/22:00
4/02:05
1/05:55
3/06:25
4/03:40
5/17:10
6/00:35
6/01:50

DEORBIT PREP

00:10
00:05
00:30
00:15
00:55
01:10
01:10
02:05
02:05

00:55*
01:20
01:20
01:20

02:00
02:55
01:00
00:25*%*
00:20
00:20

00:20
00:20

00:10

*NOTE: THIS TEST DOES NOT REQUIRE A SPECIAL ATTITUDE

**NOTE: THE DURATION REFLECTS

CREW TIME
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TABLE 9-3

LFC EXPERIMENT ACTIVATION AND OPERATION TIMES

EVENT

APPROX MET
(D/HH:MM)

DURATION (HH:MM)

LFC ACTIVATION
STELLAR CALIBRATION

OBLIQUE PHOTOGRAPHY
LUNAR CALIBRATION
HORIZON SCAN
THERMAL HOT SOAK
THERMAL COLD SOAK
LFC DEACTIVATION

POST INSERTION
1/04:00
6/01:40
6/03:10
1721:20
2/02:45
5/03:25
6/00: 35
6/02:05

DEORBIT PREP

ONE
ONE

00:05
00:40
00:25
00:25
00:40
00:40
00:30
DAYLIGHT PASS
DAYLIGHT PASS

00:10

-4
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TABLE 9-4
RADIATION MONITORING EQUIPMENT (RME)
ACTIVATION AND DEACTIVATION DAYS

EVENT FLT. DAY
HRM ACT FD4
DEACT FD4
ACT FD5
DEACT FD5
ACT FO6
DEACT FD6
ACT FD7
DEACT FD7
PRM ACT FD4
DEACT FDS
ACT FD5
DEACT FD6é
TABLE 9-5

CFES ACTIVATION AND OPERATION TIME

APPROX MET APPROX DURATION
EVENT (D/HH:MM) (HH:MM)
CFES Activation 1702530 ~85:30
CFES Closeout FD6 (80 HRS OPERATION
TIME AFTER ELISA
INITIATED)

9-5 41-0/FIN



TABLE 9-6
CINEMA 360 ACTIVATION AND PHOTO DAYS

EVENT

MET ORFLT. DAY

CINEMA 360 ACTIVATION
PLBD OPS

SYNCOM DEPLCY

QCAST - EXTENSION

FD1 (POST INSERTION)
FO1 (POST INSERTION)
FD2

FD3/CREW DISCRETION

SUNRISE 2/21:00

ORBITER ATTITUDE CHANGE 5/19:20

GEOGRAPHIC FEATURE 5/22:15

CINEMA 360 DEACTIVATION 6/19:40
TABLE 9-7

IMAX PHOTO DAYS

EVENT

FLT. DAY

EARTH VIEW

OAST - EXTENSION/TESTS
CFES

IN-CABIN ACTIVITIES

1/20:55

FD3/CREW DISCRETION
CREW DISCRETION
CREW DISCRETION
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TABLE 9-8
STUDENT EXPERIMENT OPERATION TIMES
CRYSTAL GROWTH BY FLOAT ZONE TECHNIQUE

APPROX MET
EVENT (D/HH : MM)

CRYSTAL GROWTH SETUP & ACT 5/18:30

CRYSTAL GROWTH CHECK 5/19:45
CRYSTAL GROWTH DEACT 5/23:30
9-7
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TABLE 9-9

CLOUDS DATA OPPORTUNITIES

SCHEDULED SITES*

MET OF SITE AOS/LOS

(D/HH:MM)

MAUI

CAPE CANAVERAL
CAPE CANAVERAL
PUERTO RICO
CAPE CANAVERAL
CAPE CANAVERAL
MAUI

CAPE CANAVERAL
PUERTO RICO
PUERTO RICO
PUERTO RICC

00/07:47-07:49
00/22:42-22:44
01/00:19-00:21
01/02:00-02:02
01/22:58-23:00
02/00:34-00:36
02/06:42-06:44
02/23:13-23:16
03/00:55-00:%7
04/23:49-23:42
05/23:36-23:37

*SITES THAT OCCUR OUTSIDE OF THE PRESLEEP,

SLEEP, AND POSTSLEEP TIMEFRAMES

THE EZ CAP LIST (PG 4-14A) CONTAINS CLOUD

CPPORTUNITIES THAT OCCUR DURING THE

PRE/PCST SLEEP TIMEFRAMES
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TABLE 9-10
GAS ACTIVATION AND DEACTIVATION TIMES

APPROX MET
EVENT (D/HH:MM)

GROUP A (ACTIVATION) 0/04:10

GROUP B (DEACTIVATION) 6/18:15

9-9
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TABLE 9-11

DAP A CONFIGURATIQONS

al* | a2 | A3 | aa | a5 | a6 | A7 | As
TRANSLAT LON
PULSE ft/sec 0.10 |0.10 |0.10 [0.10 [0.10 {o.10 lo.10 |o0.10
ROTATION
DSC RT NORM o/sec|0.200 |0.400 |0.200 |0.200 |0.200 |0.200 |0.200 |o.500
VERN o/sec|0.200 |0.400 10.200 |0.008 |0.200 |0.200 {0.100 |0.200
PULSE NORM o/sec|0.10 [0.10 10.30 |0.10 |o0.10 lo.10 |o.10 |o.10
VERN o/sec|0.010 [0.010 10.010 |0.010 |0.050 |0.010 0.010
COMP  NORM o/sec| .00 | .00 | .00 | .00 | .00 | .00 | .00 | .00
VERN o/sec| .000 | .000| .000! .000| .¢oo | 000 | -ooo | .ooo
DEADBAND
ATT  NORM (deg)|5.00 |1.00 [5.00 |1.00 |5.00 |5.00 |5.00 |3.00
VERN (deg)|1.000 |1.000 [1.000 |0.070 |1.000 |1.000 |2.000 |1.000
RATE  NORM o/sec|0.20 |0.20 [0.20 |o0.20 lo.20 l0.20 |o.20 |o0.20
VERN ofsec| .020 | .020| .020| .010] .0z0| .0201 .020 | .020
JET OPT
p 1 1 3 1 1 3 1 1
Y 1 1 3 3 1 3 1 1
CNTL ACCEL 0 0 0 0 0 0 0

*I-LOADED OPS-2 DAP CONFIGURATICN

9-10

41-D/FIN



TABLE 9-11 (Cont)
DAP B CONFIGURATIONS

B1* B2 B3 B4 BS B6 B7
TRANSLATION
PULSE ft/sec- 0.02 |0.02 (0.02 ,0.02 (0.02 |0.01 |0.02
ROTATICN
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 |2.002 {0.002 0.002
COMP  NORM o/sec| .00 .00 .00 .00 .00 .00 .00
VERN o/sec| .000| .000| .C00 | .000| .000} .000 | .000
DEABDBAND
ATT NORM {deg)|3.00 |3.00 |3.00 (0.300(3.00 {5.00 |3.00
VERN (deg)|1.000 {1.000 {1.000 |0.100 {0.033 {2.000 |1.000
RATE :NORM o/sec|0.20 |0.20 |0.20 |0.20 |0.20 [0.20 |0.20
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 1
CNTL_ACCEL 0 0 0 0 0 0

*]-LOADED OPS-2 DAP CONFIGURATION -
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41-D/0/BAS

DAP BOOK

TNIV PTG 01-0/0/8A5 T

tel Ir="1
2

3

onogp

4
5

=1

Orbiting Vehiclg
Earth ctr
Earth tgt
Input LAT (:90)
LON (*180, + = East)
ALT (+99.99nm)
Sun ctr .
Celestial tgt i
Input RA (0-359.99)
DEC (£90)
0 Nav Stars

BODY VETT

B OH B0 oy

* input OM -+

6
1, +(*
2 -X*
3 -I*
4 PTC (~20 below +X)*
5 Optional

Input P {0-359.99)

Y (270-359.99,0-90)
oM (0-359.99)

MUN RXIS = 1
2

+X
-X

Gz0 DAF CONFTG

CNTL ACCEL

£ LN - O

1 Normal
Z Nose only
3 Tail only

Orbiter alone JET OPT
0AST-1 Dynamics Test
OAST-1 Dynamics Tast
0AST-1 Dynamics Test
OAST-1 Dynamics Test

oonon

+

(reduced copy)
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- + . -

Al
DAP A2 A2
PURPOSE : TRANSLATION
0.10 1 PULSE
PTC
ROTATION
0.400 2 DSC RT MORM
0.400 3 VERN
0.10 4 PULSE NORM
0.0T0 s VERN
00 6 COMP  NORM
000 7 VERN
DEADEAND

1.00 8 ATT  NORM
1600 9 VERN
0.2 0 10 RATE  NORM
J20 1 VERN
1 12 JETCcPT P
T 13 \

0 14 CNTL ACCEL

_ 41-D/0/8BAS _ A41-070/BAS

“L + A3 _{—
T - + +

—+

DAP A3 A3
PURPOSE TRANSLATION
ULSE
RCS HOT FIRE 0.8 1 PULS
ROTATION
0.200 2 DSC RT NORM
0.Z00 3 VERN
T0.30 4 PULST NORM
0.,3IT 5 VERN
TT.00 6 CoMP NDRM
000 7 VERN
DEADBAND

500 8 AT  NORM
_1.00D 9 VERN
0.2 0 10 RATE  NORM
620 11 VERN
3 12 JETOPT P
313 \

0 14 CNTL ACCEL

- 41-D/07BAS - _ 41-D/0/8AS _

A4
T + + +
{reduced copy)

9-14 41-D/FIN



= + 4 +

A3
DAP A4 A4
PURPOSE : TRANSLATION
0.10 1 PULSE
GG
ROTATION
0.200 2 DSC RT NORM
5.003 3 VERN
.10 4 PULSE NORM
0573 5 VERN
B G 6 COMP  NORM
N03 7 VERN
DEADBAND

1.00 8 AT HORM
0O T0 9 VERN
0.20 10 RATE  NORM
010 1 VERN
1 12 JTOPT P
I 13 Y

0 14 CNTL ACCEL

_ 41-D/0/BAS _ 41-D/0/BAS

+ + o+ "t
= o+ +

A4
DAP AS A5
PURPOSE : TRANSLATION
0.10 1 PULSE
IMU ROLL

ROTATION
0.200 2 DSC RT NORM
0.200 3 VERN
0.T0 4 PULSE NORM
0050 5 VERN
G0 6 COMP  NORM
NGe0 7 VERN

DEADBAND
5.00 8 ATT  NORM
_TID000 ¢ VERN
0.2 0 10 RATE NORM
0020 1 VERN
1 12 JETOPT P
T 13 Y

0 14 CNTL ACCEL
_ 41:D/0/8AS - _ 41-D/0/BAS

A6

+ + o+ -

(reduced copy)

9-15 41-D/FIN



A5
DAP A6 A6
PURPOSE : TRANSLATION
0.10 1 PULSE
LOSS OF VERN T
(TAIL ONLY) ROTATION
0.200 2 DSCRT NORM
0,200 3 VERN
0.10 4 PULSE NORM
0.0Y0 5 VERN
00 6 COMP HORM
000 7 VERN
DEADBAND
500 8 ATT  NORM
L0300 9 VERN
0.2 0 10 RATE  NORM
0070 1 VERN
3 12 JETOPT P
3 13 Y
0 14 CNTL ACCEL
_ 41-D/0/BAS - _ 41-D,/0/BAS -
+ t o +
N 1 +
DAP A7 A7
PURPOSE : TRARSLATION
n.10 1 PULSE
OAST-1 0OPS T
RGTATION
£.200 2 DSCRT KORM
t.icg 3 VERN
THTU 4 PULSE  NORM
T s YERN
TT.00 6 COMP NORM
083 7 VERN
DEADRAND
500 8 AT NORM
_EO0D 9 VERN
0.2 0 10 RATE  NORM
0,320 11 VERN
1 12 JET OPT P
T 13 Y
14 CNTL ACCEL
_ 81-D/0/BAS - 41-D,0/8AS -
AB

- E

(reduced copy)

9-16

_+_‘

_+_

41-D/FIN



+

AT

DAP A8

PURPOSE
SYNCOM-IV SEP

_ 41-D/0/BAS

1
+

_ 41-D/0/BAS

-4_

oo

[[=]
oo rafo
ol - oo

-

[[=]
B

o

A8

TRANSLATION
PULSE

fra
(L=
-

RGTATION

DSC RT NORM
VERN
NORM
VERN
NORM
VERN

PULSE
CoMP

Iolclolololo
N S W™

DEADBAND |
8 ATT NORM
VERN

- _ 41-D/O/FIN

DAP

Bl

B2
83
B4
B5

B6
87

o+
(reduced copy)

8-17

-
ot oot

_ 41-D/0/FIN

10 RATE  NORM
11 VERN

12 JET OPT p
13 Y

14 CNTL ACCEL

Lo Ll [ = 1=

(=]

+ -+

PURPOSE

NOMINAL
PRCS MU ALIGN
TOP-TO-SUN
TAIL ONLY CNTRL
BACKOUT
OMS & RCS BURNS
LOSS OF VERN
(TAIL ONLY)
LOSS OF VERN; GG MNVR
PAM/FRISBEE DEPLOY
COAS CAL
OAST-1 DYNAMICS
LFC COLD SOAK

B1

U+A

41-B/FIN



_+_

DAP B1
PURPOSE :

PRCS IMU ALIGN
TOR-TO-SUN

TAIL ONLY CONTROL BACKOUT

OMS & RCS BURNS

_ 41-D/0/8AS

_+_
_+_

81

DAP B2
PURPOSE :

LOSS OF VERN
{TAIL ONLY)

__ 41-D/0/BAS

,+_

_+_

TRANSLATION
PULSE

ROTATION
D3C RT NORM
VERN
PULSE  NORM
VERN
NORM
VERN

comp

DEADBAND

ATT NORM
VERN

RATE  HCRM

VERN

JEV OPY p
Y

CNTL ACCEL
_ 41-D;0/BAS

TRANSLATION
PULSE

ROTATION

DSC RT NORM
VERN
NORM
VERN
NORM
VERN

PULSE
comp
DEADBAND
ATT NORM
VERN

RATE  NORM

VERN

JET OPT P
Y

CNTL ACCEL
_ 41-D/0/BAS

—4— | 83

(reduced copy)

9-18

B1

B2

26

B2

15

16
17
18
19
20
21

22
23

24
25

26
27

28

_+_

o
o
I~

jolo
[=r=1h%s,

1=
jRee = oo f o]
oo alcio

=3

| O
oo
ol

b

i
Insire
Hes- Tt

= L B

292

o |oo

Vo el e

, (SRSt
10| S{OIOiO|O
oo SO

-
P
1=

[ P oY
==
oo

irofro

[ L T

_+_

41-D/FIN



_i_

B2

DAP B3
PURPOSE :
LOSS OF VERN

(NOSE & TAIL)
GG MNVR

_ 81-D/0/BAS

_+_
.4_

B3

DAP B4
PURPOSE :

PAM DEPLOY
FRISBEE REPLOY

_ 41-D/O/FIN

*+,

-

(reduced copy)

5-19

B3

TRANSLATION
PULSE

ROTATION
DSC RT NORM
VERN
PULSE NORM
VERN
COMP  NORM
VERN

DEADBAND
ATT NORM
VERN

RATE  NORM
VERN

JET OPT P
Y

CNTL ACCEL

_ 81-D/0/BAS

B4

TRANSLATION
PULSE

ROTATION
DSC RY NORM
VERN
PULSE MNORM
VERN
COMP  NORM
VERN
DEADBAND
ATT HORM
VERN

RATE  NORM
VERN

JET OPT p
Y

CNTL ACCEL

_ 41-D/0/BAS

15

17
18
19
20
21

22
23

24
25

26
27

28

B4

15

16
17
18
19
20
21

22
23

24
25

26
27

28

e
1o

1o oo
, eieimic

=3
===t =)

=]
=3

1o oo
|ololoin
1ol ojorojojo

{O

B5

iSloin Moo

ﬁ_

Imo

(L~ L L

+

[
1

(L=t oot ]

oo

(L= O L

{_

41-D/FIN



+

DAP BS
PURPOSE :
CGAS CAL

_ 41-D/0/BAS

_l_
+

BS

DAP B6
PURPQOSE:
OAST-1 DYNAMICS

_ 41-D/0/BAS

+

B4

TRANSLATION
PULSE

ROTATION
DSC RT NORM
VERN
PULSE  NORM
VERN
GOMP  NORM
VERN

DIEADBAND
ATT NORM
VERN

fIATE  NORM
VERN

JET OPT P
Y

CHTL ACCEL

- _ 41-0/0/BAS

TEANSLATION
FULSE

ROTATION

DSC RT NORM
VERN

FULSE NORM
VERN

(OMP  NORM
VERN

DEADBAND
ATT NORM
VERN

FATE  NORM
VERN

JET OPT P
Y

CATL ACCEL

_ 81-0/0/8AS

87

+o+

{reduced copy)

9-20

15

16
17
18
19
20
21

22
23

24
25

26
27

28

15

16
17
18
19
20
21

22
23

24
25

26
27

28

%_

=]
=]
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e oo
IET=T=TE

=
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|oloin oo

lolo
INES
oo

[&f e
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o
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ool |oloo
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IH— oo

ﬂ_

41-D/FIN



+

86

DAP B?
PURPOSE :
LFC COLD SOAK

_ 41-D/0/BAS

+
+

87

__ 41-D/0/BAS

+

oo

+

(reduced copy)

9-21

TRANSLATION
PULSE

ROTATION
DSC RT NORM
VERHN
PULSE NORM
VERN
COMP  NORM
VERN

DEADBAND
ATT NORM
VERN

RATE  NORM
VERN

JET OPT ?
Y

CNTL ACCEL

_ 41-D/0/BAS

16
17
18
18
20
21

23

24
25

26
27

28

o
=]
)

o oo
, loloioto
OISOl O v

o

_+_

==t B fenl e d]

oo

[ L L

_+_

41-D/FIN



41-D/0/BAS

(reduced copy)

9-22 41-D/FIN



TABLE 9-12 ATTITUDE TIMELINE

MET MNVR OFTION ORP E/S REMARKS EVENT
0-98:09: 38| MNVR R+336.9¢6 * 0sC  @.35686) SUN oMs 1 ATTY
P+1ig.59 RUTO[DE RT 3.58|7T 4%
Y+344.,88 * DB RT B.38|F 191
B-98: 18:5810MS IGHNITION * nec 8.5y Dy = 283.8 |0OMS |
AUTC| DB AT 3.58 DT = @2:49
¥ DB RT @.39
B-a8: 28180 {MNYR R+ 28.88 * GBS 8.596| SUN oMsS 2 ATT
24:54 P+2e8. B0 AUTO | DB AT 3.58)7 136
Y+ 1.80 * UB RT B.38|P &3
BoBE:46: 26 10MS IGHITION * psc  4.5498 DV = 214.3 |OMS 2
AUTO| DB AT 3.586 DT = 92:14
* 0EF RT ©.38
Q- 91:18: 80 TRK TET=2 Al UDSC S.28RERRTH|LYLH R+1581-ZLY +XVV
17:34|BV=3¢ 98.68, 9.86) AUTC ;DB AT L.88|T I8 P+ 8
OM=128.8d VERN|DB RT B.821P é Y+ @
B-82:128:90 [ MHVR R+ 38.088 Ri DSC B.208)] SUN [-Z:43 -Y:26]|IMUs+X COARS
28:862 P+207.686 AUTO | BB AT t.@B}T 123| +x:15
Y+295. 30 YERH|DB RT B.@2{F 153 892:27-02:508
B-82:46:88|TRK TET=2 A1 0SS @.Ze8|EARTH{LYLH R+138 | -2LY +:5YY
@3:80:12(BY=3¢ 98.98, 9.98)|ARUTO|DE AT 1.8B)T 36 P+ @
OM=1588.490 YERNW|DB RT @.82|P % Y+ @
G-38:126:689 | MHMYR  R+241.7V8 A1 nsC @, 29@| SUN [ -Z5T: 15 IMU--2 CORS
22: 46 FP+387.708 AUTODE AT 1.@8|T 133 -YS5T:42
Y+353.28 VERNIDE RT H.82|PF 147 B5:18-83:54
@-88:46:98 | TRK TGV=2 R1 DSC 8,208 EARTHLYLH R+188]-2LY +XVYV
57:43|BVY=3¢C 99.86, 0.80) |AUTO{DBR AT 1.4B8|T 34 F+ B
Cl=180. 086 VERWN{DB RT 9.8z2{F & T+ 8
G-22:28: 88 | MHNYR  R+216,48 Rt DSE B.2E8] SUN (-Z5T:Z0 IMJ ALIGH
13:31 P+316.60 AUTS|DE AT 1.88)T7 118|-YST: 29 FRIR H1
¥+ 29.88 YERN|UB RT B.821FP 188|21:54-22:37
B-22:21:88;TRK TGT=2 Al O5C 0O.Z80|EARTHILVYEH R+ 8;-2LY -XVV
33:44 [ BVv=3¢ 98,686, ©.08) RUTCO|DE AT 1.88|T 30 F+180
OM= B8.pe VERN!DOB RT B.B82|F * 4 Y+ 4
1-780:18: 21 [MHYR  R+124.081 A1l 0D5C  Ba.288] SLUN SYHCOM IV
25: 009 F+385.67 AUTOIDE AT 1.0@|T &4 DEPLOY RATT
Y+ 21.93 WERH{DE RT @.02jF 139

3-23

41-D/FIN



9-12 ATTITUDE TIMELINE

TABLE
MET MNVR OPTION DAP Es8 REMARREKS EVENT
1-69:38:21 | DEPLOY B4 DsC o.e68 SYNCOM IV
AUTC | DB AT B.18 DEPLOY
VERN|DE RT ©.81
1-00:41:21 [MNYR R+ 24.00 A8 DSC @.588] SUN OMS SEP ATT
47:16 P+228.18 AUTO;DE AT 3.08|T 140
¥Y+3244,60 NORM|DB RT 8.20|P 138
1-80:54:15{0MS IGNITION As bSC e.50e DY = 15 SYNCOM 1V
AUTO DB AT 3.606 DT = @68:11 [SEP BURN
NORM|DB RT 4,28
1-06:56:21 | TRK TGT=2 A8 DSC B.288|EARTHILVLH R+186|SYNCOM IV
58:14[BY=3C 90.88, 0.08>|AUTC|{LB RT 1.68|T 98 P+ B{MONITOR RTT
OM=180.00 VERN|DE RT B8.02|F B Y+ 8
1-81:87:21|TRK TGT=2 A8 DSC @,208(EARTH|LYLH R+ S{WIMDOW PROTECT
21:48(BVY=5(249.00, £.08) AUTO|LB AT 1.66{T 111 F+ 21| ATT
M= ¢€.086 VERN|DB RT ©.92|P 172 Y+ 8
1-81:23:21 [STOP A8 DSC ©.208| SUN |INRTL R+zZ0B|ATTITUDE HGLD
MAN [DB AT 1.00([T t12 P+323{FOR PKHM
VERNIDE RT @.02|F 191 Y+ 16
1-82:05:86|MNYR R+157.586 Bl DSC &.288| SUN SYNCOM IV
11:59 P+ 358.€0 AUTO| DB AT 1.88[T 29 RECIRC
Y+ 17.50 VERN: DB RT @,82|P 219
1/82:27:39|0MS IGNITION k1 ILsSC @.508 v = 12.4 aMS RECIRC
RUTC DB AT 3.08 DT = ©@8:18 | EBURN
NORM|DB RT @.208
1782:30: 84| TRK TGT=2 23 DSC ©.2089 EHETH LVLH R+128|-2LY +XWYV
45;00|BV=3C( 90.86, @.00>AUTO|DE AT 1.00]|T 98 P+ 8
tM=186.08 VERH|DB RT B.82|F i Y+ ©
1-04:85: 88 MHVYR R+178.30 Al DSC ©.288[ SUN LFC STELLAR
19:30 F+318.60 AUTO DB RT 1.68;T 75 CAL #1
Y+ 78.88@ VERN|DE RT &,82|F 241
1/84:40: 80 | TRK TET=2 Al DEC B.2eB[ERRTH|LVLH R+188(~-Z2LY +XVV
49:35|BY=3¢ 9B.86, B.00)|AUTO|DE AT 1.80|T 9 F+ @
M=180.08 VERN LB RT @.02|F 0 Y+ B
1-83:55:88 | TRK TET=4 Al sC @,ze87p SUN |[IMRTL R+153|-251
0€:69:59 | BVY=3( 90.08, @€.88)|AUTO|DE AT t.08]|T =206 F+1&7 | SCCF
OoM= 0.0 YERN|DE RT B.82|P £ V4333

9-24

41-D/FIN



TABLE 9-12 ATTITUBE TIMELINE

MET MNVR OFTION DRP E/S KEMAKKS EVENT
1-82:40: 898 |MNVR R+216.48 Al DSC 8.206| SUN [-Z25T:30 IMy ALIGHN
53:14 P+316.66 AUTO(DE AT .08 T 118(-vY5T:2% PRIR A{
Y+ 29.88 VERNIDB RT 6.02;F 182 [88:22-0%9:14
1/-89:01:88 | TRK TIGT=2 At DSC 6,298 |ERRTHLYLH R+18B|[-2ZLY +X¥V
15:81 | BVY=3C 90.86, 8.08)|AUTO|{DB AT 1.68|T 99 P+ 6
CM=186.00 VERN|{DB RT 8.82|F %) Y+ 9
1-28:45:08 [ MNVYR R+21€.40 Al ISC @.z220| SUN |-25T:29 My ALIGN
98:24 P+316.68 HUTO|DB AT 1.@8B)T 111|-Y¥5T:29 PAIR A1l
Y+ 29.88 VERN|IB RT 6.082|P 188|28:39-21:21
1-21:25:088 | TRK T6T=2 Al BSC B.Z08EARTHILYLH RE+234|0BLIQUE
37:47 | BV=35C 98.96,586.80> |AUTO | BB AT 1.88T 56 P+ 9
OM=1809. 6@ VERN|DIB RT @.892|P 286 Y+ @
1-22:08:08(TRK TGT=2 At DEC  &.:280|ERRTH|LYLH R+138|-2LY +x4V
©4:30|BY=3{ 93.0808, Q.88 |KUTO|DE AT 1.488|7T =26 P+ @
UM=136.08 VERN|DE RT 8.082(P @ Y+ B8
2-,92: 51168 MHVYR R+ 24,38 A1 D3C @.zZpé] tUN LUNRR CAL #1
533:53 P+302.00 RUTO ;DB RT 1,897 158
Y+340.68 VERN DB RT @.,82|F 353
2,931 07344 | MNYR R+ 1£.96 A1 DsC @.26881 SUN LUHAR CAL #2
B8:16 P+297.50 AUTOiDB AT 1.949{T 155
Y+338, 38 YERNIDB RT @.82 P 332
2-83:089:B83 [ MNVR R+ 13,20 Hi nsCc §.2881 SUN LUNAR CAL #3
B9: 34 F+292.38 RUTC|DE AT 1.881T7T 159
Y+335.48 VERN{DE RT B.92(P 351
2-83:10: 34 | MNYR R+ 9,18 Al D&eC  2.286| SUH LUNAR CAL #4
18:59 P+258.28 AUTD | BE AT L1.88;T 164
Y+335, 88 YERNIDE RT B.8Z|F 2473
2783:11:59[MHVYR R+ 4.38 Al DSC  @6.2eb| SUN LUHAR CAL #5
12:24 P+2583.38 ARUTO| DR AT 1.88 T 168
Y+334, 00 YERN]DB RT B.892|P 346
2-83:113:24|MNYR R+ B.40 Rt S B3B8 SUN LUNARR CAL #b5
13:49 F+278.30 ARUTC{DE RT 1.88|T 1?72
Y+333.50 YERN{DE RT B.82|P 233
2-.83:14: 49 [MHVYR R+356.88 Al Dz 6.2 SUH LUHAR CRL #7
15:14 F+273. 308 RUTO DB AT 1,887 17E
Y+332.£0 YERM|DB RT 8.492 P 316

9-25 41.D/FIN



TABLE 9-12 ATTITUDE TIMELINE
MET MNVR OPTION DAFP EsS REMARKS EVENT
2-@3:16:14]MNVR R+351.69 R1 DSC ©.288] SUN LUNAFR CRL #8§
16:39 P+26¢, 38 AUTO|DB AT 1.@0|T 177
Y+334.20 VERN|[DB RT B.,02|P 233
2-83:17:39{MNVR R+347.238 At DSC ©8.288]| SUH LUHAR CRL #9
18:84 P+263.308 RUTO|DB RT 1.00|T 174
¥Y+335. 20 YERN|DB RT B.02|F 2083
2/83:15:84 | MHNYR R+343.38 A1l DSC @.289| SUN LUNAR CAL #1@
15;29 F+258. 880 AUTO (DB AT t,80{T 169
¥+336.808 VERW DB RT ©.02(F 193
2-83:280: 29 MHVR R+339.50 Al IsC wv.206| SUN LUMAR CAL #11
20: 54 P+254.40 AUTD|DE AT 1.08|7 185
Y+338.806 VERH|DB RT B,.062|F 189
2/-023:21: 54 |MHYR R+336.10 A1 DSC v.zev| SUN LUNAFR CHL #12
22:19 P+250.10 AUTO|DB AT 1.68|T 150
¥Y+341.20 VYERN|DE RT B.B2|FP 187
2/82:23:119|{MNVR  R+333.10 Al IsC @.288| SUN LUHAR CAL #1373
23:44 P+246.18 AUTCO|DE AT 1.088(T 156
Y+344.00 YERM{DB RT @.82|P 185
2/83:25:068 1 TRK TGT=4 Al IsC  @.280 SUN [ INRTL R+2838|-x21 EBIRZED
3S:3E[EV=5(19@,00,2320,88) |AUTO|DE AT 1.08(T 15@ F+256 15T EXT
OM= /.60 VERH!DB RT @.@2|F 2708 Y+ 3
2/04:40: 00| TRK TGT=2 A? ISC @.188|EARTH|LYLH FR+388|G6 DVHAMICS
S@:;@3]BVY=2C188,00, 0.00)|AUTO|DE AT 2.88(T 180 P+ 9@
OM= €0.60 YERNIDE RT @,az|F 3 Y+ @
2-87:25: 00 |[MNYR R+216.46 At nsc LZBB| SUN [-ZST:38 IMU ALIGH
36149 P+316.€8 AUTO{DB AT 1.68@(T 111|-vST:29 FRIR A1
Y+ 29.80 YERM|DE RT B.82{P 189 |@F:16-67:58
2-87:46: 00| TRK TGT=2 Al LSC B.ZA0[ERRTH|LYLH R+188[-2LYV +a4WY
S9:48{BVY=3C( 96,080, 6,0a)|AUTC|DE AT 1.80|T 50 F+ 8
OM=18&8, 6o YERM{DE RT B.02]|F 8 Y+ Q
2/19:30: 08 [MHVYR R+Z16.49 A1 ISC @.2a@| SUN [-25T:28 IMU ALIGH
43114 P+316.60 AUTO|DE AT 1.88@ TETIED FRIR Al
Y+ 29.£8 VERM|DE RT B.82 B EE-Z
2s19:51: 00| TRK TGT=2 A1l DSC @.200 |EARRTHILYLH  R+120|-2LY +3vY
Z0:64:34|BV=3¢ 90,08, @.00)|(AUTO(DE AT 1.8&(|T =@ F+ @
OM=120.60 YERMN|DB RT @.82|P @ Y+ @
9-26 41-D/FIN



TABLE 9-12 ATTITUDE TIMELINE
MET MNVYR OFTION DAF EsS REMARKS EVENT
2-21:068: 90| TRK TGT= A DSC 2.282lEARTHILYLHY R+211|C368 SUNRISE
16:481BVY=3(217.60, S2.865|RUTO}DE AT 1.88;7T 12 P+13%
OM=188.00 VERN|DE RT B.821P 11 +316
2-22:38:00§TRK TGT=4 A7 psC @, i3] SUN jINRTL R+3281]-XSI
52146 BY=2(1280.688, .20 {AUTC|(DR AT 2.48|T 188 F+271 | PERFORMANCE
on=278.98 VERN|DB RT @.821F 173 Y+337
3-.81:43:88] TRK TGT=2 A7 PSC 8,108 |ERRTH|LYLH  R+309 |GG DYHRMICS
B2:9%: 28| BY=2(188.88, B.08) RUTO|D38 AT Z.88|7 15 F+ 28
gM= 606.0808 VERMIDE RT @.02|P Y+ 9
3-/86:185: 88 MNVR  R+216.440 Al BSC  B.288) SUN 1 ~Z5T:30 IMy ALIGHN
17:32 P+316.¢68 AUTO | BB AT 1,867 111(-YS5T:29 FRIR Al
Y+ 29.88 VERK|DE RT @.92iF 1832 08:06-05:41
Zo86: 26138 | TRK TGT=4 At DEC  B.,280] SUN [ INRTL R+153|-231
39:87|BY=3C( 998.998, 8.00:(RUTO!DB RT 1.8 7 92 F+1E63[SCCF
oM= ©.88 YERN(DE RT .82 |7 36 Y+322
3-87:40:80 | TRK TET=2 Al DSC  B.200 EARTH|LVLH R+130{-2LY +Xv¥
53:54|BY=3¢( 30.600, ©6.80> AUTO[DB AT 1.88{T 94 P+ @
OM=18B.€0 YERN|DB RT B.8B2;P 9 Y+ 8
3-.18:153: 80 | MHVYR  R+216.48 A1 DSC  9.:288; SUN |-28T:z26 IMU ALIGH
28:82 F+316.68 ARUTO}DB AT 1.80|T 112]-%¥S5T129 FRIR A1
: Y+ 29.80 VYERN|DB RT B.82|P 198[12:87-18:48
341813688 TRK TGT=2 Al DSC  H.288JEARTHILYLH R+188]-2ZLY +xWV¥
49:21 BVY=3( 99.98, B.88)|ARUTOIDE AT 1.88;T 28 P+ 8
OmM=1586.080 VERNIDB RT B.62|P 9 Y+ B8
Z,28:45: 20| TRK TGT=2 A? DSC 9,192 |EARTH|LYLH R+ &81GG DYHAMICS
21:82:96 | BV=2<(130.00, B.08>{AUTC|DB AT 2.B9 (T 1z P+ @) CC” ">
OM=3G2.80 VERM|DB RT 8,027 ¥ @
2,221 15: 080 TRK TGT=2 A? DSE 8. lv8 ERRTH{LYLH R+388 |GG DYHAMICS
35:;89BVY=2(120,88, 9.860|AUTO|DP AT 2.88)T 1z4 P+ S8{(C’)
OM= 50.60 VERNIDB RT &.82}P a b 8
4-,82:05: 88| TRK TGT=4 21 DSC B.188; SUN JIMRTL R+3281|MINI FERF TEST
38:81|BVY=2C(128,88, B.88)|AUTO|(DE AT 2.88T 128 F+273
OM=278.08 VERN|DE RT 8.02|P L7 Y+337

TRK TGT=4
By=3¢C S98.08, Q.88
oM= 0.00

Al DsC 8,288 SUM
AUTO|IE AT 1.8, T 98
{YERN|DB KT B.82F

IHRETL R+133

F+1E9 |5

Y+332

Iy
™
C

mm —
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TABLE 9-12 ATTITUDE TIMELINE

MET MNVR OPTION DAP E/S REMARKS EVENT
4-06:25:00 |MNYR R+21€.40 Al DSC ©.z2606[ SUN |-2ST:3a@ IMu ALIGH
38:04 P+316.60 AUTO DB RT 1.66|T t12]-vYST:29 FRIR A1
Y+ 29.86 VERN{DE RT B.O2|F 190 (06:15-B&:56
4/86:46: 60 TRK TGT=2 Al DSC ©.200|ERRTH|LVYLKE R+188[-ZLV +X¥V
59:19{BV=3C 50.988, ©6.98>|AUTO|(DB AT 1.B8|T 90 P+ @
OM=180.88 VERN|DB RT @.82]P 1% Y+ D
4-17:00: 00| MHYR R+216,40 Al DSC ©.200| SUN [-Z57:3@ Ity ALIGKN
12:48 P+316.68 AUTO (DB AT 1.88|T 112|-YST:29 PHIR A1l
Y+ 29.80 VERN|DE RT 8.B82[P 191|16:51~-17:32
4/17:21:80|TRK TGT=2 Al DSC @.Z2B8|ERARTH|LYLH R+180|-ZLY +XVV
34:98{BV=3( 906.88, ©8.98>|AUTO|DB AT 1.68|T S0 P+ B
OM=186.08 YERN|LB RT @.@2P 5] Y+ 8
4-19:36: 08| TRK TGT=2 H? DSC w.188|EARTH|LVLH FR+38&{G5 DYHRMICS
53:86|BV=2(180.00, 6.68)|AUTI{DE AT 2.08|T 186 P+ 56
OM= €6.088 VERW|DB RT B.B2|P 2] Y+ @
4/23:08: 00| TRK TGT=2 Al IsC @, 200 |ERRTH|LYLH R+188[-JLY +xVY
11:33BY=3C 9@.806, 8.00> AUTD{DE AT 1.80|T 98 P+ B
OM=1808.00 VERN | IB RT @.82{P o Y+ B
So@aR:13:00 | TRK TGET=2 Ri DSC B.288 EARTH|LYLH R+ B |GLOW #1
39:08BV=1C §8.80, 0.88)|AUT0IDB ART 1.06(T é F+z27@
OM= B.08 VERNIDE RT A.82(F ] Y+ ©
S-01:40:38  MNVR R+151,36 Bl DSC B.z28B| SUH LFC OREIT
52:52 P+ 71.2@ RUTGIDE AT 1.06@(T 34 ADJUST ATT
Y+35€.78 VERN|DB RT 9.B2|P 268
S-82:00:80 [ 0MS IGNITION B1 DsC 6.560 Iy = 9z.2 CREIT RDJUST
AUTO (DB RT 3.84@ IT = BB:S5 |[BLRN
HORM|DB RT B.20
S<@azZ2:24:80MNVR  R+2B3.28 B1 bsC 6.208( SUN LFC RECIRC
38:43 P+248.20 AUTO (DB AT 1.86|T 145
Y+ 1.98 YERN|DB RT &.82|P 285
SE2:44:08{0MS IGNITION El hsC B.S5Soe Iy = 22.6 RECIRC EURN
AUTO DR AT 3.88 IT = v 55
NORM DB RT B, 28
SreZsdi bl | TRK TGT=2 At DsC B, 203 |EARTHILYLH  FR+120 | -Z2LV +EMY
03:901:80BV=3C 58,08, Q.00 RUTO|DE AT 1,887 94 F+ @
OM=189.00 VERN|{DE RT ©.82F e T+
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TABLE 9-12 ATTITUDE TIMELINE

EVENT

MET MNVR OPTIGN DAP E/S FEMARKS
5-83:30:88 | TRK TGT=2 Al DSC 9.200|ERRTH|LVYLH R+13B|LFC HOR SCAN
33:30|BY=5( 83.00,353.986) [AUTO|DB AT 1.86|T 83 P+3358
OM=135.080 VERMIDB RT @.82|F 333 Y+315
5-93:45: 80 STOP Al DSC ©.200| SUN [IHRTL R+3S1|LFC HOR SCAN
AUTODB AT 1.86|T7T 94 F+348[ATT HOLD
VERN|DB RT B.82|P &1 Y+ 73
S,B3:55:80 | TRK TGT=2 Al DSC 9.209 |EARTHILYLH R+188|-2LY +XVV
$9:38|BY=3( 908.08, ©,00>]AUTO;DB AT 1.88|T 92 F+ B
OM=180.,08 VERN[DE RT B.62|P 9 Y+ @
S5-85:00: 00 MHVYR R+216.40 Al DsSC 6.z200 N {-25T:308 IMU ALIGH
12:45 P+316.608 AUTO|DB AT 1.88|T 113{-¥Y3T:2% FARIR A1
Y+ 29.889 VERN|DE RT 8.82|P 151 |04:56-85:36
S-,95121:88 1 TRK TGT=2 Al DSC ©.208|EARTH|LYLH R+188]|-ZLV +xVY
33:51|BY=3¢ 99.88, 6.88>|AUTO|DB AT 1.886|T 394 F+ 8
OM=1806, 8¢ VERN|DB RT @.082|P 0| Y+ 8
S/15:1589: 38 | MNYR  R+216. 40 Al nsc @,ze8] SUN | -Z5T:20 IMU ALIGN
"17:82: 40 P+316.68 AUTCS{DB AT 1.88T L13|-VET:29 FRIR A1
Y+ 29.88 VYERN|DB RT 8.82[P 191 (16:47-17:27
S/17:11:08 | TRK TGT=4 AL |DSC @.2@B| SUN |IMRTL R+154([-2SI
23:57|BY=3( 99.080, B.88>|AUTO|{DB AT 1.80]T <8 F+172[SCCF
oM= .00 YERN|IDB RT B.6Z([(P 3c8 Y+333
5-18:36:808;TRK TGT=2 Al DSC  B.288 ) EARTHILYLH R+18871-2LV +XVV
44:42 | BVY=3( 90.86, @.98)|AUTO|(DB AT 1.86;T 9@ F+ @8
OM=1806.008 YERN|DB KT G.82|F a Y+ 8
S-19:38: 001 TRK TGT=2 A1 DSC @.288{EARTH|LYLH R+ @i{GLOW #2
45: 88 |BY¥=1<¢ 8.68, 8.688>|AUTO|(DB AT 1.88|T 9 F+279
OM= ©B.88 YERM | DB RT ©.82|P 0 Y+ 8
5-2@:55: 88| TRK TGT=2 Al DSC B.299|EARTH|LVYLH R+136[-ZLYV +3VV
21:18:80(BVY=3¢ 99,88, 6.08>|AUTO|DB AT 1.89|T ©50 P+ 9
O1=188.80 VERN|DB RT ©8.62(P g Y+ 8
6881 35: 08| TRK TGT=4 Al DSC B8.2P8| SUN JIMRTL R+154]-2351
49:58|BY=3C 98.80, B.B8O> | AUTO{DB AT 1.08|T =8 P+172|SCCF
OM= @©.89 YERN{DB RT B.82(F 258 Y+334
6-891:45: 80 [ MHNVR R+326. 49 At nsc  @.288 SUH LFC STELLARR
59:17 P+156.78 AUTO{DB AT 1.881T GS4 CAL #2
Y+ 4¢.5@ YERN{DB RT 8©.82|F 216
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TABLE 9-12 ATTITUDE TIMELINE
MET MNVR OFPTION DAP E/S FREMARKS EVENT
€-82:05: B8|MNVYR R+ S5.18 A1 DSC @.280) SUN COLD SOAK RTT
18:15 F+274.66 AUTO|DE AT 1.v0(7T 186
Y+336.60 VERN!DB RT ©.02(F 247
6-/82:20:00 ROT B7 nsC 8.es8 ROT R+ S5|ROT
Bv=2(1208.68, ©.68)|AUTO|DB AT 1.088 START P+275
) VERN|[DB RT B.82 ATT Y+337¢
6-03:135: 0808 [MNVR R+326.50 A1 DSC ©.288| SUN LFC STELLAR
2€:59 P+157.08 RUTO DB AT t.p@|T 5S4 CAL #3
Y+ 45.30 YERN|DB RT B.82|F 215
£-83:35: B0 | TRK TGT=2 At DSC B.2Z@@EARTH|LYLH FR+1320)-ZLY +XvV
47:12|BY=3¢C 99.08, 0.60)AUTO{DE AT 1.68|T 9@ F+ @
OM=1g8a, be VERHN|DE RT @.82(P 5] Y+ &
E-04:45: 86| MHYR R+216, 40 A1 LSC  @.200| SUN |-Z257:328 IMU ALIGH
57126 P+316. 68 AUTO DB AT 1.68|T 113|{-¥ST:29 FRIR Al
¥+ 29.88 VERM;DE RT ©8.82|F 132|@4:33-85:19
6-80:06: 8B TRK TGT=2 H1 DEC @.200 ERRTHLYLH R+128[-2ZLV +XVvVY
18:39|BV¥=3C 98,88, 0.08>|AUTO{DE AT (.860(7T 90 P+ @
UM=188.086 VERW|DE RT @.082|P @ Y+ B
€-18:35: 08 |MNVR R+Z216.48 Al DSC 8.206] SUN (-ZST:z@ IMU ALIGHN
47v:21 P+316.68 AUTO DB AT 1.887 114|-vST:29 FRIR A1
Y+ 29,86 VERW|{DE RT 8.82|P 192|1&:36-17:11
6-16:86:1 88| TRK TGT=4 Al ISC 8.28B8| SUN JIHRTL R+236|-KS51
17:64:81 | EV=5C(184.088, 6.066>(AUTC|DE AT 1.@88]T 175 F+273
OR=276. 00 YERN|DE RT @.82(F 158 Y+348
6-21:13: 80 i MNVR R+217.88 B1 DSC &.588| SUN [1-25T:326 IMU ALIGH
17:31 F+ 16.88 RUTO ' DE AT .88 |T 98|-v3T:27
Y+347.60 NOKRMIDB RT B.20|F 1€€|21:85-21:38
€-21:28:88 |MNVYR R+22¢6.96 B1 nsC @.58df SUH |-2ST::26 IMU VYERIF C(E22
38:06¢ P+ 35.98 AUTOIDE AT 3.68|T S22 -YST:14
Y+ 44.28 MORM| DB RT @.20(P 138|Z21:17-21:48
6-21:43:1 008 [ MNYR  R+138.58 El Lsc  @.588| =SUN LDECREIT EURNH
4€: 68 P+ 38,289 AUTO (LB AT 2.881T 43 ATT
Y+348. 58 HORM|DE RT ©.28|F 2354
FoAB; 0@ 89| 0MS IGHITION * nsc  @.568 Y = 253.7 |DEOJREIT EURH
RUTO]DE AT 3.58 IUT = @a2:15
* DB RT B0.30
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TABLE 9-12 ATTITUDE TIMELINE

MET MNVR _OPTION DAP E/S KEMARKS EVENT
7/80:06: 80| MNVR R+190.080 * |DSC @.3e8| SUN EI-S
11:83 P+308.20 AUTO (DB AT 3.5B(T 123
Y+ 28.00 * |DB RT @.30|F 233
7/80:21:80 [ LYLH ¥ |DSC B.S@B{EARTH{LYLH R+ 1{€I
ARUTO|DB RT 3.58|T 169 P+ 59
# |DB RT ©.36|P 130 Y+359
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ABBREVIATIONS /ACRONYMS

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

10-1 41-0/FIN
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ABBREVIATIONS/
ACRONYMS

ACN
ACT
AFT
AGO
ALN
ANT
ADS
APU
ATT

BOA
BOT
BYP

CAL
CAMR
CCTv
CDR
coT
CFES
CHG
CKS
c/L
CL
CLN

- C/0

COAS

ABBREVIATIONS/ACRONYMS

ASCENSION ISLAND (STDN SITE)
ACTIVATE/ACTIVATION

AFT FLIGHT DECK

SANTIAGO, CHILE (STDN SITE)
ALIGNMENT

ANTENNA

ACQUISITION OF SIGNAL
AUXILIARY POWER UNIT
ATTITUDE

BIASED
BERMUDA ISLAND, BWI (STON SITE)
BOTSWANA (STON SITE)

BYPASS

CALIBRATION
CAMERA
CLOSED-CIRCUIT TV
COMMANDER
CENTRAL DAYLIGHT TIME
CONTINUGOUS FLOW ELECTROPHORESIS SYSTEM
CHANGE
CHECKS
CHECKLIST
CLOSE/CLOSED
CLEAN
CHECKOUT
CREWMAN OPTICAL ALIGNMENT SIGHT

10-2
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COMM

CONF -
CONFIG/CNFG
CROLE

CTLS

C&W

DAE
DAP
DB
DEACT
DEORB
DISP
DKR
DPLY/DPY
DSO
DT0
DYN

E

ECLS, ECLSS
EDW

El

ENA

ENT

FC
FCS
FO
FOF
FORD

COMMUNICATIONS
CONFERENCE
CONFIGURATION
CRADLE

CONTROLS

CAUTION AND WARNING

DYNAMICS AUGMENTATION EXPERIMENT
DIGITAL AUTO PILOT

DEADBAND

DEACTIVATE

DEORBIT

DISPLAY

DAKAR, SENEGAL (STDN SITE)
DEPLOY

DETAILED SUPPLEMENTARY OBJECTIVE
DETAILED TEST OBJECTIVE

DYNAMICS

EAST

ENVIRONMENTAL CONTROL LIFE SUPPORT SYSTEM
EDWARDS AFB, CALIFORNIA

ENTRY INTERFACE

ENABLE

ENTRY

FUEL CELL

FLIGHT CONTROL SYSTEM

FREEZE DRIED; FLIGHT DAY; FLIGHT DECK
FLIGHT DATA FILE

FLIGHT OEFINITION AND REQUIREMENTS DIRECTIVE
10-3
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FES
FLTR
FM
FOV
FWD

GAS
GDS
GMT
GNC
GPC
GRP
GSE
GSTDN
GWM

HAW

HL

HOR

HRM

HTR

HYD
ICONNECT/
I'CNECT
IFM

IMU
INRTL

I/P

KSC

FLASH EVAPORATOR SYSTEM
FILTER

FREQUENCY MODULATION
FIELD OF VIEW

FORWARD

GET AWAY SPECIAL

GOLDSTONE, CALIFORNIA (STDN SITE)
GREENWICH MEAN TIME

GUIDANCE NAVIGATION AND CONTROL
GENERAL PURPOSE COMPUTER

GROUP

GROUND SUPPORT EQUIPMENT

GROUND SPACE TRACKING & DATA NETWORK
GUAM ISLAND, U.S. (STDN SITE)

HAWAII (KAUAL, STDN SITE)
HI LOAD FLASH EVAPORATOR
HORIZON

HANDHELD RADIATION MONITOR
HEATER

HYDRAULIC
INTERCONNECT

INFLIGHT MAINTENANCE
INERTIAL MEASUREMENT UNIT
INERTIAL

IN-PLANE

KENNEDY SPACE CENTER

10-4
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KU-BD

LFC
LOS
LVLH

MAD
MCC
MDM
MEC
MECH
MECO
MED
MET
MIL
M/M
MNVR
MPS
MS

MSG

NAV

0AST
OMS
0/0
0/P
op
0PS
ORB
ORR

KU-BAND

LARGE FORMAT CAMERA
LOSS-0F-SIGNAL
LOCAL VERTICAL LOCAL HORIZONTAL

MADRID, SPAIN (STON SITE, 1ST ANTENNA)
MISSION CONTROL CENTER
MULTIPLEXER/DEMULTIPLEXER
MECHANICAL

MECHANISM; MECHANICAL

MAIN ENGINE CUTOFF

MEDICAL

MISSION ELAPSED TIME

MERRITT ISLAND, FLORIDA (STON SITE)
MULTI-MODAL

MANEUVER

MAIN PROPULSION SYSTEM

MISSION SPECIALIST

MESSAGE
NAVIGATION

OFFICE OF APPLICATIONS AND SPACE TECHNOLOGY
ORBITAL MANEUVERING SYSTEM

ON ORBIT

QUT-OF-PLANE

OPEN

OPERATIONS; OPERATIONAL SEQUENCE

ORBITER; ORBIT

ORRORAL VALLEY, AUSTRALIA (STON SITE)

10-5
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PCM
PCS
PERF
PKM
PLBD
PL/PLD
PLT
PLYBCK
PM
PRCS
PREP
PRM
PRO
PRSD
PS

PSA
P/TV

PWRDN

QTyY

RAD

R/B

RCD

RCS

REF
REFSMMAT
RELMAT
RF

RME

PULSE-CODE MODULATION
PRESSURE CONTROL SYSTEM
PERFORM; PERFORMANCE
PERIGEE KICK MOTOR
PAYLOAD BAY DOORS
PAYLOAD

PILOT

PLAYBACK

PHASE MODULATION

PRIMARY REACTION CONTROL SYSTEM

PREPARATION
POCKET RADIATION MONITOR

PROTECT

POWER REACTANT SUPPLY AND DISTRIBUTICN

PAYCAD SPECIALIST
PRE/POST SLEEP ACTIVITY

PHOTO/TELEVISION

POWERDOWN

QUANTITY

RADIATCR

ROLLBACK

RECORD

REACTION CONTROL SYSTEM
REFERENCE

REFERENCE STABLE MEMBER MATRIX
RELATIVE MATRIX

RADIO FREQUENCY

RADIATION MONITORING EQUIPMENT
10-6
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RMS
R/O
ROT

SA/SAE
5-8D
SCCF
SEP
SEQ
SNSHLD
SPLY
SS

sSSP
ST8D
STON
ST/S TRKR
STS
S/

SW

SYS

TAGS
T8
TORE
TDRS
TERM
TIG
TK
TPR
TRK

REMOTE MANIPULATOR SYSTEM
ROLLOUT
ROTATION; ROTA FIELD

SOLAR ARRAY/SOLAR ARRAY EXPERIMENT
S-BAND

SOLAR CELL CALIBRATION FACILITY
SEPARATION

SEQUENCE

SUNSHIELD

SUPPLY

SUNSHIELD

STANDARD SWITCH PANEL

STARBOARD

SPACE TRACKING & DATA NETWORK
STAR TRACKER

SPACE TRANSPORTATION SYSTEM
SETUP

SWITCH

SYSTEM

TEXT AND GRAPHICS SYSTEM

TALKBACK

TRACKING AND DATA RELAY SATELLITE (EAST)
TRACKING AND DATA RELAY SATELLITE SYSTEM
TERMINATE; TERMINAL

TIME OF IGNITION

TANK

TELEPRINTER

TRACK
10-7
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TST

UHF

VIS
VRCS
VTR

WCS

XFER
(£)XLV
X-POP

(£)XSI

+(-)X W

YAR
Y-POP
(£) YWV

-ZLV
=231
(£)Zw

TEST
ULTRA HIGH FREQUENCY

VISUAL
VERNIER REACTION CONTROL SYSTEM
VIDEO TAPE RECORDER

WEST
WASTE COLLECTION SYSTEM

TRANSFER

(+)X LOCAL VERTICAL (+ X BODY AXIS TOWARDS EARTH)
X BOOY AXIS PERPENDICULAR TO ORBIT PLANE

(£)X SOLAR INERTIAL (+ X BODY AXIS TOWARDS SUN)
+(-)X BODY AXIS COINCIDENT WITH VELOCITY VECTOR

YARRAGADEE (STDN SITE)
Y BODY AXIS PERPENDICULAR TO ORBIT PLANE
(£)Y BODY AXIS INTG THE VELOCITY VECTOR

-/ LOCAL VERTICAL (-Z BODY AXIS TOWARDS EARTH)
-Z SOLAR INERTIAL (-Z BODY AXIS TOWARDS SUN)
(£)Z BOBY AXIS INTO THE VELOCITY VECTOR

10-8
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FLIGHT DATA FILE
CORE DISTRIBUTION
05/07/84

33¢
APDirector
AP3/Support (2)
Pub. Information (1)
CA/Director
CATIChief
DAG6/Chief (2)
DF/Chief
DF24/INCO (4)
DF63/Head
DG/Rockweli
{sudiCrew Sys. (2)
DG44/Comm & Attached P/L (2)
DH4/FDF MGR
FAQ
TIL
Fit. Act Br (16}
DHe/Branch Off {3)
EC/Chief
EC2/Support {4)
EEZTCD FDF Mgr (2)
EH13/Chief
Support
EH2/MHead
EH3/IChief
EHA/Chief
EMS/Chief
Support
I N43/Head
t Ndd/Head
E45/5upport
L iSupport
£ X/FDF CPCB Rep.
Ft42Head
FM2/Consum Analysis Sect
+VIB3/Space Nav. Sect. (2)
F M85/Ground Nav. Sect.
iM2/Technical Library {3)
IM24/COD Pub Center
MD/Manager
MD3/Support
MFIGFE Project Office
Support (RIC)
VIP2/CPCB Rep.
NSSafety Div.
$D2/Surgeon
Support
SM/SMDD MOM (3)
ZR1MMC Library (2)
ZR2/Mussion Support (2)

Cryden Fiight Research Facility

TX-1/E. A West
MOE/R. D. McCafferty (2)

Kennedy Space Center
SE-PEQ/S. A. Thomas
SO-AsAstronaut Office {2)
ZK-25/Rockwell Tech Data
ZK-56/A. Grenvilie

Marshall Space Flight Center
EE45/R. A. Marmann
PMIC/TBE R. Cramblit

(Bldg 4708)
MDTSCO, Bldg 4666,

DCC/L. White
SAB2/R. R. Pride

Goddard Space Flight Center
405/). B. Hartmann

NASA SSPRO - Palmdale
MR5/R R. Frazer
PL14/H Kuznicki

McDonnell Douglas - Houston
A2/L.T.Guderian
A3/G Venables
D3/M. Pipher (2)
D4/, Stegall
R. Devall

Charles Stark Draper Lab
MS23/R. A Larson {(2)

1BM - Houston
MICB3/D. M. Kierstead
A.J.Sava
T&O Library
MC8212NVerfication Library
MCS186/Project Office Library
MCH251/Wiison-Lib.

Lock heed - Houston
B12/M. Martin
Bi2/E M. Bains
C22/D. Welch

Singer-Link - Houston
SMS Data Library

FIRiG

Honeywell In¢. Avionig Division
13350 U.S Highway 19
Clearwater, FL 33546

#B18-5/). R. Peterson

Martin-Marietta Corp - Denver

OS5/ L Kolf

NASA Headquarters
MO Lee

-GOLDENROD -

G6243/N. Schooley

G6495/). Ferguson
G. Miller

G6496/). Barnes

Woridway Postal Center

P.O. Box 92560

Los Angeles, CA 90009
SD-YOMI/FDF {5)
YOO/Data Mgr_(5)
SD-YUi/). Laur
CFCT/M. Bangan

Space Communications Co.
P.O. Box 235

Las Cruces, NM 88001
Attn: G Harris

AFSCF/VOS

P.O. Box 3430
Sunnyvale, CA 94086
Maj H. E. Haliasz {10)

TRW

1 Space Park

Bldg M2/Rm 2375
Redondo Beach, CA 90278
J. M. Payne

6555th ASTG
Kennedy Space Center, FL
SP-AF/Col. O'Connor

ARHouston
17629 E. Camino Real
Suite 208

Houston, TX 77058
L. Armstrong

Applied Research inc.
3930 Freedom Circle
Santa Clara, CA 95054
P. Howland

LAB For ATMOS & SPACE PHYS.

5525 Central Ave.
Boulder, CO 80301
ATTN: Aian Stern

. e



41-D
CREW ACTIVITY PLAN
DELTA DISTRIBUTION
05/ 184

10

AC/Associate Director
AP/Dep. Director
AP3/Support (3)

Pub. Into. (3}
BARR/Director
CA/Director
DA/Director (2)
DAB/FIL. Tech. (2)
DF22/Head
Dt24/Head
DFA/Chief
DF6IGNC (4)

Chiet
DFZiIChief
Environ Sect. (2)
Elect Sect (2)
DG hief
Dep Chiet
Tech Assist.
MDTSCO
DGAChiet
Comm & Attached (5)
Crew Sys. (10}
Orbater Sys (4)
DGorASC-Ent. Sect (12)

Detached-Payload Sect. {7)

Orb -Computer Sect (12)
A et

USAF (6)
lsH32/Ht Dynamics (8)
[M133/A&FE Proc (3)
PH4/Baokmanager (50)
Dub/Branch Office (12)
EGAssist. Chief

Assist tor Payloads
EC2/EMU Anal (3)

50-‘ Support (2
BeIVigrTFE Crew Provision(s)

EC6/Chief
EC12/Support
EE2/Support (2)
EE3/RCA Support
EE4/Support
LEB/Support {2)
EF12/Support
EF2/5AIL Oper Branch
EH13/Support (2}
EHS/Support (2)
EL25/Mission Analysis Div.
EX3/5upport (3)
EX4AFC(10)
EN12/Chiet

:53/Seut. Head
£55/5upport {3)

ETS5/Support
FA/Director
Assist. Director
FD2/Support
FE/Chiet
FM/Chief
Assist. Chief

Payloads & Adv. Tech Mgr. ~

FM17/Support
FM2/Chief
Support (16)
FMa4a/Chief
Support (5)
FMS5/Chief (2)
FM8/Chief (6)
Support (6)
Intermetrics
FR4/Support
FS15/5upport
FS4/Support (2)
FS$45/Documentation
JLChief (3)
H15/Support (6)
tA/Program Mgr.
Dep. Mgr.
LA3/Manager
Tech. Assist (3)
LAS/Manager
LA6/Manager
LD/Support
LE/Support
LF/Support
LH/E. . Jung*
Z. K. Eubanks*
Manager
LM/Manager
Support (4)
LN/Support {2)
LPManager
Support (5}
LT/Manager
LV/iManager
Support
MA/Manager {2)
MD/Manager {2)
ME/Manager (2}
ME3/Manager
MF/Manager (2)
MG/Manager (2)
MP/Manager (2)
MP2/CPCB Rep (8)
NS2/Chief
SCS/Support
SCS/LFC{3)
SD3/Support
Mission Scientist

upnort (10)
SN3/Support
WC2/Chief (2)

WCb/Support
A J. Collom*
ZR2/AFTEC

Goddard Space Flight Center
476/M.F.Sedlazek

732/D. Buttler
742/). Barrowman
804.4/). M. Stevens
R.J. McCeney
853.2/R. Morgan
872/). Teles(3)

IBM - Houston
1179-C102/8. ). Graves

NASA GSFC*

408/W. L. Woodruff*
F.J). Cepollina*
W._N. Stewart”

D.E Murray*
bL Jew™

602 6/C. H. Underwood*

754 4/K. L. Rosette*

800.3/T. Roberts*

804.4/K. D. McDonaid*

NASA Headquarters
EM-B/L. Demas (2)
MGF-9/E Harkleroad
LF-6/R. Shafer
LFD-10/). W McCulla
OTI-O/R. Tucker
EBM/H. Bielsteln

NASA Headauarters*
EZ/8. R. McCullar®*
OTI-6/D. N. Turner*

ivicDonneil Dougias - Houston

A1/P. Q'Neill
T.D. Bruchnuler
1.S. French
C2/B. Howard
C3/R. Corson
CS/H. M. Ferrill {2}
D3/M. D. Pipher (3)

MDTSCO - Houston*
A2/R R, Paulson*

S K. Staas*

P B.Chiu*

A Mian*
A3/ D Allison*
D2/G. H Barton*

R. T Theobald*
DH2/E. Taylor*

Singer-Link - Houston
K. Nelson

Kennedy Space Center
CM-CIO-2A/W. R. Fletcher

OX17-CCARS/D. Maclean
MDTSCO/B. C. Adams
NWS1-D/Repository (45)
EX-NTS/R. Buckley
SE-GDS-21AW. Patrick
SE-GDS-22/P. Puckett
SE-MSD-114. Velez

SO-TOD/C. Henschel
ZK-28/Rockwell Tech Data (19)

NASA KSC
CM-C10-2/8. Clton

TRW - Houston
C. Cooper
L. Pieniazek

TRW - Greenbelt
P.O.Box 385
Greenbelt, MD 20770
L. L. Champion (2)

Charles Draper Laboratory
555 Technology Square

Cambridge, MA 02139
) Turnball

Dryden FIt. Research Facility
O5/G. P. Layton

HQ NORAD/DOYY

Cheyenne Mtn Complex,
€O 80914 (2)

Hamilton Standard
Windsor Locks, CT 06096
1A204/R. C. Wilde

1A-2-7/F. H. Greenwood (8)

Rockwell - Houston
ZC01/16)

Rockwell International STS
12214 Lakewood Blvd.
Downey, CA 90241
O041-FA43/W. O. Ruffin (59)

McDonnell Douglas Astronaytics

P.O Box 516
St Lows, MO 63166
MS-104). T Rose

McDonnell Douglas Astronautics

Corp.
5301 Bolsa Ave
AD3, Dept. 236, Group AEDO
Huntington Beach, CA §2647

Y

)

J
yd

12-3/L. DaRos*
J. Timery
1. J. Webster (10)

AFFTC - Edwards AFB

Air Force Flight Test Center
6510 Test Wing/TEG
Edwards AFB, CA 93523
236/R. G. Hoey

Ford Aerospace Communications

Corp.
3939 Fabian Way
Palo Alto, CA 94303
G6O/W. C. Hayes

Aerospace - Houston

SIS 1A/Tech Lib (14)

. J.Schoen
S15D-30B/K flav, «1#(2)

-~ SISPI30C/C. Capps(2)

Marshall Space Flight Center
JA01/C. Hagood*

JA21/R. McAnnally
R. Valintine

NA01/C. Johnson

NASTR. M. Hoodless

JPL

4800 Oak Grove Dr.
Pasadena, CA 91109
D. J. Kerrisk

Hughes Communications Service

Ine,
Bidg. 532
P.O. Box 92919
Los Angeles, CA 90009
C371/C. Ruben

P. Sengstock

R_E. Rhoads

M. Hauferman

TELESAT

32 River Rd

Ottowa, Ontario, Canada
K1iL 889

D. Griffiths

NOAA-NEDIS

Dr. Michael R. Helfert (2)
NOAA Liaison Manager
Code 5C2, NASA-J5C
Houston, TX 77058

Dr. Russell Koffier (1)
Directaor,
NOAA-NESDIS

FB4, Room 1069

Code EAAP
Suitland, MD 20233

ATTN TECH LIBRARY MG/GASD
3370 Miraloma Ave.
Anaheim, CA 92803

National Research Council of
Canada
Space Technology Program
Office
Bldg. M-60, Room B-21
Montreal Road
Ottawa, Ontario, Canada
KiA OR6
Dr. K. H. Doetsch
B. A. Aikenhead

Barrios Technology - Houston
D. A. Kessler

C. J. Mallinj



	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2402
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2403
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2404
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2405
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2406
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2407
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2408
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2409
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2410
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2411
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2412
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2413
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2414
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2415
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2416
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2417
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2418
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2419
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2420
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2421
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2422
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2423
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2424
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2425
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2426
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2427
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2428
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2429
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2430
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2431
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2432
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2433
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2434
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2435
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2436
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2437
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2438
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2439
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2440
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2441
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2442
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2443
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2444
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2445
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2446
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2447
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2448
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2449
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2450
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2451
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2452
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2453
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2454
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2455
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2456
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2457
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2458
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2459
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2460
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2461
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2462
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2463
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2464
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2465
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2466
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2467
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2468
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2469
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2470
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2471
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2472
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2473
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2474
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2475
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2476
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2477
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2478
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2479
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2480
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2481
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2482
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2483
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2484
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2485
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2486
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2487
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2488
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2489
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2490
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2491
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2492
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2493
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2494
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2495
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2496
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2497
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2498
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2499
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2500
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2501
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2502
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2503
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2504
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2505
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2506
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2507
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2508
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2509
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2510
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2511
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2512
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2513
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2514
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2515
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2516
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2517
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2518
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2519
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2520
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2521
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2522
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2523
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2524
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2525
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2526
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2527
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2528
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2529
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2530
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2531
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2532
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2533
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2534
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2535
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2536
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2537
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2538
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2539
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2540
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2541
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2542
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2543
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2544
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2545
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2546
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2547
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2548
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2549
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2550
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2551
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2552
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2553
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2554
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2555
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2556
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2557
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2558
	FLIGHT DATA FILE CAP STS-41D FINAL PCN-1-2559


