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ae] a [ay | as | as |e 
TRANSLATION 

PULSE ft/sec 0.10 Jo.to foto fo.t9 fo.to fo.t0 
' 

ROTATION ‘ 
DSC RT NORM *7sec 10.200 [0.400 10.200 |0.200 [0.200 |0.200 . VERN *7sec [0,200 [0.400 10.200 10.008 40.200 [0.200 : 

PULSE NORM “sec [0,10 J0.10 10.30 [oto foto fo.t0 
YERN */sec 10.010 |0.010 |0.019 [0.010 0.050 fo.o10 

comp NoRM */sec | 00 | 00 | 00 | .00 | 00 | co 
VERN */sec | .000 [ .000 | .C00 | .000 | .000 | .000 

DEADBAND 
ATT NORM ea} 5.000 t.00. {5.00 }1.00 |s.00. |5.00 ‘ 

veRN (deg) | 8.000 | 1.000 |1:000 (0.070 |1.000 | 3-000 

RATE NORM “sec [0.20 [0.20 fo.2o Jo.z0 10.20 |o.2o 
VERN *7sec | .020 f ozo | .020 | .o10 | .020 | -oz0 

MEY OPT 

p 1 fr fs fi fa a 
¥ toh § fb hh ' 
ENTL ACCEL 0 fo fo fo fo fo   
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TRANSLATION 

PULSE ft/sec 10.02 [0,02 [0.02 0.02 

  

ROTATION 

DSC RY NORM */sec 10. 50010, 
VERN */sec 10, 20010, 

  

0.200 
0.016 

  

PULSE NORM */sec [0.04 [0. 
VERN */sec [0.00210 

0.04 
0,002 

  

COMP NORM */sec] .00 4 .00 
YERN “fsec] .000] .000f .600 
  

DEADBAND 

ATT §=—--NORM. (deg) 3. 
VERN {333 i =

 
23

 

  

RATE NORM */sec 10, 
‘VERN "/sec 

2 3 ? 
83
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no mea a ener 

f. fhere are 7 etewmen onboard divided tntd 2teamst the SILVER 
team consisting of the PLT, HS2, and PSM (materials processing 
expsrt) and the GOLD team conststing of tha Cok, MSI, MS} 
and PSF {flutds expert). €ach team works 12 hours, then ts 
oft duty for 12 tours. 

"2, Launch and fotey Seating - The COR and PLT wibl occupy thelr 

rote of Fight Engineer and sit oa the "9 t deck behind and 
between the COR and PLT. The MSH (Lind) witd sit on the 
Fitght deck to the eight of the M52. The MS3 and PSs will 
Sif On the middeck, 

formal fight deck séats. The KS2 tei wilh assume the 

a, the crewmen cesponsibie for performing an EVA, should one 
becone necessary, are? PLE and B52, 

A, the crewmen are assigned to the following tasks: 
COR {verayes) = ATMOS PHOTOS, AURORAL PHOTOS 

f PLE (Gregory) = ATHOS PHOTOS, GAS SATELLITE DEPLOYS 
ORBITER CONTROL 

M54 (Lfnd) * | SACTACEACT FESAVCGS, Wwe, AURORAL 085, 
ic $ . - 

MS2 (Thagatd) ~ St ACT/UEACT, WWEC, GAS SATELLITE DEPLOYS 
ierieehs MED 0808 

§S3 (Thoreten) = RAH, UMS ACT/DEACT, MEO 005 

AVY DAL crew = GFFC, MICG, ATMOS, TONS, UMS 

for AFT, tha PSs ara the subjects and HS) ard BSD are controts 

PAYLOADS 

the fol tonteg paragraphs giré a belef descetetton of the 
ayloads Of Spacelab 3, Alse, (m @ach cage this deseriptton 
C(oileutd by a HUG GF Marshall Space FItGht Center acdel 

numbers Tivolvieg cree achlon {at seen {a the sumary tiaetine) 
ahd thefe corresponding descelpttaas, 

1, Flutd Cepertnent System (FES) 

Tats Ayiten ib used to grow Urigizctoe sulfate (tes) 
teyitals by removing heat from a saturated solution 
through a seed crystal. fhe purposes of this Irvesth. 
qitles afel to dévdlop a lechatque for crystal growth 
fi Alcecaetettyy to studs the qrawth ea. (ronment and 
telate If to growth beharlor, and to deteralne bow 
Meroarartly Af tuerced the propertles of Uhe resultant 

7 ‘ 
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(i MODEL oot “DESCRIPTION 

Ys-act CQUiP ACELVATION 
. ft$-1 CRISTAL BL OPS > 

{ ft$.2 CRYSTAL #2 O85 
‘ £t$.3 CRYSTAL #3 08S 

FES-HOND CREW MON ~ EARLY PHASE 
FES-MON2 CREW MON ~ LATE PHASE 
FES-HONS 

2. Vapor Crystal Growth System (¥CGS) 
ed 

ra ot 
| the purpose of thts experinent ts te grow hore-pertect 

trystals of mercuric fodide. They w be grown by 
vaporization and recondensatton at £20? C tn a spectal 
furnace and the growth process will be reversed f paly- 
crystalline growth begins, These crystals should have 
fewer defects because of the microgravity envirdnment, 

MSEC MOOEL Mobet CESCRIPTLON 

vc ACTIVATE/DEACTIVATE ¥CGS 
vCG-MON) CREW MON = EARLY PHASE 
¥CG-PON2 CREW MON + LATE PHASE 
¥CG-MOND 

1. Mercurie fedtde Crystal Growth (ICG) 

sing 
The purpose of this expertment (8 to grow near-perfect 

Fe crystals of mercury fodlde. the process will be 
cartled out {8 a two.zone furnace with sensors to cottect 
temperatura data, fhe {nvestigaters hope to Cind that tha 
effects of convection are greatly reduced tn the alerd- 
gtavity enelrontent, 

MSFC MoOEL MOOEL DESCALPTION 

NIG INTELATE MECG/CHNG CRYSTAL CARTRIDGE 

4, Oynantes Of Rotating and Osettlating Free Orops (ORO) 

Tha natn objecttres of this experinent are to study the 
fall ibetva Figures of a rotating drop and to study the 
arge-arplitude osetbations of @ Hauld de 

osfacttre | ts of te 
Orop Gynanics Mahle (OM). 

WEFC MODEL = MOEA OL SEAL PION 

O72 FIRST 1¥0 RUNS 
Bou. OFe SUBSEQUENT RUNS 

Another 
4 to estabilsh the advantages of fondue Ung 

future drop and bubble Investigations (fh space watng 

CAP/SLOVFLA 
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: Bp hs. oben sae e : 

Geoph: dh Flotd Ftod Cetb (efre) v7: / 
vie fesemtamaasae orc EAB gh 

The sue 2 of thts expertnent ts to stoulate gtobal 
atmosphable flows of Potating plyrets and stars fa hopes 
Of answertng questions about thelr mechanics. the 
fnvastigytor fs trying to identity these external 
comditioas of fluid viscosity, rotattss aravity etes, 
whith determing the mode of Flow, Staufatton wilt te 
accomplished with the use of a dielecteic flutd between 
fwo concentric, rotating electrically conductive 
Spherical shells, 

MSFC MODEL MODEL _OFSCRIPTICN 
    

CFEC LONG OURATION RUY OFS 
AfEC.2 SHORT OURATION RUN OFS 
GtEC-3 SHORT RUN WITH CREW INTERVENTION 
CHEC-FUM, FILM CHANGE 
CFEC-MON TIMING CHECK 

Atmospherte trace Molecules Spectroscopy (ATMOS) 

Tha ATHOS {nvestigatton fs destgned to collect data on 
the cheatstey and physics of Garth's upper atmosphere, 
it shoutd determing the compositional structure of the 
upper atnospheras and ft should provige fofornatton 
useful fn the design of future atmespheric studies, 

the nvesttgatlon wilt use fofrared absorption spectros. 
Copy and will read Sunlight that passes through the 
upper atmosphere with an Interferometer, 

BFC MODEL MOOCEL CESCALPTTON 

Don/d2h SUNRISE PHOTOGRAPHY 
Beape7s SUNSED PHOTOGRARY 

Research Antmal Matding Factiity » Yerdtteation fest (AMF Wt) " 

  

The objective of UNIS tavesttgatton ts to very the 
Perlormance CF the RAKE. The RAE Ms destaned Support 
aalaals from rodents to small petnates, fb will house 
four monkeys and trenty four ate, the antnals will be 
monitored during the aliston, and the food and water used 
Will be recerded, 
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the petmary objectives of the Udl are: verify the 
operation of the Using Monitoring System (UMS), perfora 
inflight calibration of the UNS, develop a procedure 
for measuring thew water fntake, and verify a syste of 
uring sample collection. fhe fnvesttgation with tnvotve 
recording water tntake of crewmembers from the galley 
and water suppty. it wilt atso use the UM$ to measure 
uring volume of each crewmember and collect sampfes o4 
two Crewmenbers, 
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Autogente Feedback fralning (AFT) 

MT ts destgned to help crewmenters overcome the effects 
of tere Grav ty Motion Sicknass, tha crewmembers cecetve 
eatensive preflight autogente feedback bralatng. Then 
they practice on debit and during motion atcknass 
attacks. Crewnesbers wilt wear monitoring tnstruments 
and data recorders, and feedback displays will be used. 
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tonizatton states Of Solar and Gatact{e Cosmle Ray 
Haag Nucted (1048) 

Tots expertnent (9 designed to study the tow-energy 
cosate Fay fons of Cy Ny Oy Nes Ca, and fe. 
datector dystea constants of layers of plastles that show 
a teall of danage after daing penetrated dy cosale cays. 
Study of these traits on the qroutd gtves data as to the 
engegtes of the fons ta the cosmle rays, 
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Aurora Observation 

Onservattons of the Algh-tatitude aurora will be made by eye, 
by T¥, and by photography. 
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feteviston and Protography 

the following Mat describes the televiston and photography 
scenes that are payload related, 
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CREW. ceeeeeene 

PAYLOADS ne 00e 

CREW ACTIVITY PLAN NOTES 
(CONSTRAINTS AND GUIDELINES) 
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A CREW - 
ce MBER i BO a abst : 

4, There are ? scenes onboard divided fnto 2 teams: the SILVER 
team conststing of the PLT, MS2, and PSM (materials processing 
oper the COLO tean consisting of the COR, MSI, H53, 
and PSF (flulds expert). fach team works 12 hours, then fs 
off duty for 42 hours. 
Se dh BPN nd dowd BET Haden, 

2. Launch ang Entry Seatfog - The COR and PLE will occupy their 
normal Flight deck seats, The M52 (Tha ard) wild assume the 
rote of Fight Engineer and sit on the FINght deck behind ang 
between the COR and PLT, The KS} (Lind) will sit on the 
Hight deck to the right of the MS2, The MS3 and PSs will 
sit on the middect, : 

3. The crewmen responsible for performing an EVA, should one 
become necessary, ares PLT and MS2. 

ERG? ee “ PR gle 

4, The crewmen are assigned to the following tasks: 
COR (Qvermyer) - ATHOS PHOTOS, AURORAL pert 
PLT (Gregory) - ATMOS PHOTOS, NUSAT DEPLOY (photo/T¥) 

  

MS} (Lfnd) ~ SL ACT/OEACT, FES/VCGS, WWFC, AURORAL GBS, MED OS0s 
MS2 (Thagard) - St ACT/DEACT, VuFC, NUSAT OEPLOE (prine), MED OS0s 
MS3 (Thornton) - RAHF, UMS ACT/OEACT, HED 050s 

AVI P/L crew = GFFC, MICG, ATMOS, IONS, UMS 

For AFT, the PSs are the subjects and MS! and MS? 
controls 

PAYLCADS 

1, Spacelab Systems 

a. Electrical Power Ofstributton System (EPS) 
aah Se RIMM 9 RE ne oa 

The $pacetad ts provided power via Orbiter fued cells 2 
ar¥ } through the Orbiter PRE P/L BUS to the SL MAIN BUS. 
Vhe Ascent and Entry power, level fs < 2.5KW. The on-orbit 
power level fs 2 KW continuous and 12 KW peak, For 2 
Fuel Cell failure on-orbdit the power Tevel wild be Skw 
continuous and BKW peak wee 

  

   
fe te 

sumentatton 
1p 

b. Communtcations and fas: . , 
1 Sa Fa i CR a Ht» pi 

1) The HRM secelves data from 24 separate {nput sources: 
16 experiment channels, the HORR, the Payload 
Recorder, the $/$ and fierinant Computers, the 3 St 
voice circuits (pre-mult lexed), and a GMT tine 
stgnad. (t muttiptexes the various {nputs it* 
secetves at any ine and sends the data efther to 
the KUSP fer downlink, or back to the HORR or PL 
RCOR. These {Inputs transmit data at many different 
data rates.:-{n order for the HRM to know how to 
multiples the data and forthe ground to configure 
the data-recefytng equipment property, a serfes of 
formats have been identiffed for the RRM usfng 
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ce 

4, 

     
suiedt ogg a ” 

various con ng tons 9 Te fnputs,. The HPM 
format 15 syitched by the Subsystem Computer through 
eee Pr sea Uy ora Real-Tine 
oman rot 0, 38s 

+ ae re 

    

    

  

Bo te Saco 

2) The HORR ts 1 ee in the Contre) Center ck & 
the St, The iat chiged savalif 6 +H 
crew, bere {ne {° a toes ts 
very) lords tnd Ms BSA Be eft cent ’ aure ® 
og ir ag than Mo reload.» Consequently, tafe 
vtbaoet ae planned," The recorder cated at 1 to 22 

4h dumps in reverse order at 2,4,8,12,16,24) or 
ee hes! At a vate of 32-MBPS @ tape runs for '20 min. 
The HORR and PL RCOR can direct dump to the KUSP or 
canbe dumped through the RRM, (The Fi RCOR ts not 

planned ‘to be used On EATS Flight, so the ORR will 
andie aM 1 payload data recording}, 

Seu TFL RAE NEN EF Le 

3) The St Interegn S System i$ tled to the Orbiter system 
and operates tn 4 modes: alr to-grounds air-to-atr, 

* (for EVA), IC with Orbiter, [¢ Internal, The master 
statfon tons) fs located at the Control Center rack 
with @ remote at the Work Bench, Additfonal units 
tan be put tn gacks'4, 7, and 10, A paging speaker 
ts mounted tn the end’ cone. 

Aol SMe RS Bit 

Enviroraentel gontrod ang Life Support (sets) 

Because there will te § third pa Toad creman in the 
nodule on the COLO onttt and pe ve are anfnals 
onboard, the change-out schedule and total number of 
canisters are not the same as SL-1. A changeout 
schedule has been developed wheeta one or both of the 
module canisters will be tte Fear every 12 hours, 
This sehedute appears in phe and ORBIT OFS C/L. 

er enabigy<- 
Command and Data a (coxs) ‘ 

%: 
1) There ar wie fe $ Nelab nodules 

the sehen ter (S$ ss Ve ae he 
Conputer exe ig ony Backup computer ee) 

$ 198 fied with $$¢ sottvare alse Ing th the ssc 
i me eit 1 than losing the €xC, and a tine 
recovery ie Soooate One Mass Memory Unit (nu 
services all i v8 and contains & copy of both 
the $S€ and §3¢ sottware, Oata fs collected and’ 

. rea oantad! \te and from the computers to the systems 
ayloge hardware by 7 Subsystem and 3 Exper{ment 

. Remote Acgitsitton Units (RAUs), the Spacelab 
equivatent of the Oibiter MOMs. The crewman Inter- 
faces each computer through a Oata Ofsptay Unit (DOU) 
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2) 

» 

4) 

Ladi os . 
which ts made up of a ise ‘display and keytcard, 
There will be one O00 In the Control Center rack 
geet and one at the Orbiter aft Flight deck Payload 

pectallst statfon (pane) UIT). 

The SSC perforus 3 basic functions with the systems 
hardware? . 

{3} Sends commands to the H/W vo 
b) Monitors data from the FAW and transfers, 

selected pieces to the Orbiter POU and 
Spacetad High Pate Multiplexer (HRM) for 
downlink 

(c) Oetects and annuncfates Faults 

The crewman can monitor the systems using either the 
SSC displays on the module or aft Flight deck O0Ss 
or the GPC displays on the fifght deck CRTs. 

The €X€ performs s{uttar functtons to the $S¢ 
with the payioad hardeare plus several additional 
Functtonss 

8 Performs a checkout of payloads yy - 
{b) Controls payload operations through the use of 

avtomatic timelines (see item 4 telow) 
{c} Processes payload data for feedback to the 

\ H/d, display to the crew, or Cransmission .. 
5. to the ground through the HRM 

Vee i Bo Conpater Ors ve BPR, ( (08) 
he Experiment Computer, Operating Sygtem (EQS) uses 

raster ind subordinate tinelines to eg payload 
oparattons,'"AL any tide there SH be one saster Te 
é up to.6 subordinates active in the computer. 
thar F/LS are. stored on the My for Tater use, The 

EGS Timeline Mchitor display’ ts used to toad Tis 
Frew the MMU, to stark the T/ls counting, ao 

      

  

» display to the crewman which T/1s are curcently - 
loaded. He can display up to 10 tieas from any T/L 

and watch ag théy get executed by the EXC at the 
coreespond ing CNT: Cine,” The Tineline Matntenance 
display fs used to modify tinelines before thay are 
activated, The crewman can add, delete, of replace 
entrtes, or replace the executfon time of entries. 
Timelines are calted from the WW Into a Work 
Buffer (separate from the active tineling buffer), 
modified, then returned to the MU. be 

. Comion Payload Support Equipment (CPSE} m, 

AS The Sclenttfic Alrlock (SAL) wilt be flown to support 
the ¥WFC (see Introduction, page vii}. The Scfentific 
Window Adapter Assembly (SWAA) witt not be flown. 
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Spacelab Experfzents . 
x SEM Begie BARR Ses . . 

The following paragraphs give a brief description of the 
experinents f jeneelad ithe fa gach case this 
description ts follow by at st of Marshall Space FUight 
Center model numbers involving crew action (as seen In the 
summary tinel[ne) and thelr corresponding descriptions, 

a. Fluid Experiment System (FES) 
SBR a a A ges coe 

“Tats system (8 used to grow trighyctre sulfate (16S) 
crystals by removing heat froa a saturated solution 
through @ seed crystal, The purposes of this fnvesti- 
ition aves to develop a technique for crystal growth 

ia microgravity, to study the growth environnent and 
relate 1€ to growth behayfor, and to deteraine how 
aicrogeavity afluences the properties of the resultant 
crystal. . 

MSFC MODEL ©» MODEL. OESCRIPTION 

FES-ACT EQUIP ACTIVATION 
  

FES-} CRYSTAL #2 OPS 
FES-2 CRYSTAL #2 OPS 

7 FES-3 * CRYSTAL #3 OPS 
* FES-HON] CREW MON - EARLY PHASE 
FES-HON2 CREW HON - LATE PHASE 

FES-MON3 . 

b. Vapor Crystad Growth System (¥65} 
Pade fee eT ee a eae Oe 

The purpose of this experinent ts to Hee wore-perfect 
crystals of mercuric fodide. They wil) be grown dy 
vaporization and recondensation at 120° € fnia spectal 
furnace and the growth process will be reversed ff poly- 
crystalifne growth begins, These crystals should have 
fewer defects because of the microgravity environment. 

MSFE MODEL MODEL OESCRIPTCON 

veG ACTEVATE/DEACTIVATE ¥CGS 
¥CG-MON] CREW MON - EARLY PHASE 5~ 
¥CG-MONZ CREW MON - LATE PHASE ‘ 
WG-MONS uf 

c. Marcuric [odide Crystal Growth (MICG) 

The purpose of thts expertment fs to grow near-perfect 
stagle crystals of mercury fodide, the process witl be 
cartted out {na teo-zone furnace with sensors to collect 
temperature data, The fnvesttgators hope to fird that the 
effects of convectfon are greatly reduced {n the micro- 
gravity environment, 
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FE MODE MOCEL GESCRIPTION 

HICG INITIATE RIC5/ N 
CHNG CRYSTAL CARTRIOGE 

Oyngntcs of Rotating and Oscillating Free Orops 
woe 1 ggpiy Ga at ws ke 

The main objectives of this expertment are to study the 
equilibrium Figures of & rotating drop and to study the 
Tpge-amplitude osclllattons of 3 liquid drop. Another 
9 jective ts to establish the advantages of condycting 

} f ure drop and bubble fnvestigations fn space using the 
[prop Oynamics Modute (00M), 

*7MSEC WOOL MODEL. OESCRIPTLON 

OOM-1/2 FIRST TWO PUNS 
OOH-0/E SUBSEQUENT RUNS 

Geophysical Flutd Flow Celb (GFFC) 

The purpose of this experiment {5 to simulate global 
atmospheric flows of rotating plarets and stars in hopes 
of answering questions aut thafy mechantes, The 
Investigator is trying to fdentify those external 
conditions of fluid viscosity, rotation, gravity, etc., 
which determine the node of Flow, Simulation wilt be 
accomplished with the use of a dielectric flutd between 
two Concentric, rotating electricatly conductive 
spherical shells. 

MSFC MODEL MODEL DESERIPTICN 

GFFE-1 LONG OURATION RUN OPS 
é ieee SHORT QURATION PUN OPS 

f 

FU-3 SHORT RUN WITH CREW INTERVENTEON 
GFFC-FLM FULM CHANGE 
GFFC-MON TIMING CHECK 

Atmospheric Tri 
ia se Eog am 6 RA ag 

the Atmos tnvesttgatton 4% destdted to coltect data on 
the chemistry and physfcs of Earth's upper atmosphere. 
{t should determine the compositional structure of the 
upper atmosphere, and it should provide tnformattfon 
useful tn the design of future atmospherfc studfes, 
The Investigation will use infrared absorption speciros- 
copy and will read suntight that passes through the 
upper atmosphere with an interferometer, 

MSFC MODEL MODEL OESCRIPTION 

  

@ Molecules Spectroscopy (ATMOS) 

  

~ 76mnf22R SUNRISE PHOTOGRAPHY 
7Ommn/22$ SUNSET FHOTOGRAPHY 

uN 
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9: Research Animal Holding Facility - Verificaton Test 
(RARE VT) 

rT The object {ve'of this Investigation Is to verify the L performance of the RAWF, The RAHF fs destoned to support 
antnals from rodents to small primates, [t yill house 
four monkeys and twenty-four rats, The ant-als will be 
monitored during the mlssfon, and the food and water used 
Will be recorded, 

MSFE MODEL mooee oescdiprion i Par ae ee eran 
Ant-O0en GONFIOURE £08 proestr 

' ARE-FOIF OEMS SUIT CH 
ARE-EQCA ANIMAL OBSERVATIONS ’ FOR CONDENSATION BOTTLE CHECK/ CHANGE 
AR -FO2D CAMERA OFS 
ARC-FO2E FOO) TRAY CHANGEOUT BRE FORE WASTE “TRAY CHANGEOUT 
ARC-FO2H TEMPORARY RESTRAINT OP5 
ARC-FO2K. BIOTELEMETRY SIGNAL OPTIMIZATION 
ARC+PREP CONFIGURE FOR ONORBIT 

Monitoring Envesttgation (UMI} 
$ Sept tee eles ag Mg eo SF dM wh 

The primary objectives of the WM}. gres verify the 
operation of the Urine Monitoring System (UMS), perform 
fnf light calibration of the UMS, develop 4 procedure 
for measuring crew water fotake, ang yerify a aysten of 
uring sample collection, The tavestigatfon will tnvolve 
recording water Intake cf crewmenbers from the galley 
ang water supply. St witl also use the UMS to measure 
urine volume of each crewmember and collect samples en 
two crewmembers, 

MSEC Mode MODEL DESCRIPTION 

UMS -€P§ UN} ACT/DEACT 
UMS-CAL tae CALTBRATION 

h, 

  

1. Autogente Feedback Tralning (AFT) 

AFT [§ designed to help crewmembers overcome the effects 
of Lero-Gravity Motion Sickness, Tha crewnenbers recetve 
extensive preflight autogentc feedbick traintag, Then 
they practice on orbit and during hotion sickness 
attacks, Crewmembers will wear monitoring fastruments 
and data recorders, and feedback disptays will be used. 
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MSEC WOOEL —-_MOOEL OF SeatATLON 
AT ae CHANGE CASSETTE/FERFORM OTAGNOSTIC SCALE 

tentzattion States of Solar and Galactic Cosate Ray 
Heavy Nucted (TONS)     

we Redken we RR we ee us 
This experinent 5 designed to study the low-energy 
cosmic ray tons of €, M, 0, Ne, Ca,-and fe, T 
detector system consists of. layers of plastics. that show 
a trait of damage after being penetrated by cosmic rays. 
Study of these trails on the ground gives data as to the 
energies of the fons tn the cosmic rays, 

MSFC MODEL MODEL DESCRIPTION 

TONS TONS EXPT OPS 

Very Wide Field Camera (VWFC) | 

This fs & reflight of the payload flown on Spacelad 1. 
it will make a very general WY Survey of a large art 
Of the celestial sphere. The camera operates fn both ‘ 
the photometric and spectrometric modes. 

MSEC MODEL MODEL DESCRIPTION 

Wik C SETUP AND OPS OF CAMERA IN SAL 

  

Aurora Observatfon 

Observations of the high-latitude aurora will be 
made by eye, by TV, and by photography. 

NSEC MODEL MODEL DESCRIPTION 

AURORA AURORA OBSERYATION TIME 
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B. Televiston and Photography 

The following Itst decribes the tetevtsfon and photog 
raphy scenes that are payload related. 

MSFC MOCEL 

Tylo 
Wh 
la 
wis 
Ta? 
Tyi3 
wig 
Tv2z0 
T¥23 
U6nn/d3 
16mn/0? 
(6cmn/08 
3mmj0} 
35e0m/Q? 
3500/08 
35mms/19 

      

ESCREPFIGH 
eb ne 

(NITIAL SPACELAB [NGRESS 
BAHF TOUR 
YEG OFS 
OOM OPS ook . 
FES OPS) ska 4? 
RAHF CONDENSATE BOTTLE CHANGE 
RAT FOOO/WASTE MAINTENANCE 
HONKEY FOOD /WASTE MAINTENANCE 
RAHF TEMPORARY RESTRAINTS 
ANIMAL OBSERVATION - 
TL} ~ PRESS CONFERENCE . 
TY}4 ~ SPACELAB OEACTIVATION AND EGRESS 
SAL/VNFC OP§ 
FES OR VCG OPS 
OOM OP§ 
AURORA OBSERVATIONS 
SPACELAB TUNNEL OPS 
FES PROCEDURES 
VEG OPS 
RAT FOOD MAINTENANCE 
MONKEN WASTE TRAY GPS 
VG OFS . 
RAT FOOO MAINTENANCE 
MONKEY FOOD/WASTE MAINTENANCE 
AURORA OBSERVATIONS 
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" intpopue tt 
bi oa eds tage Sd 

Tha $18 Crew Activity Plan is tha filght data article that contatns 
the dn-drbit timeline, It does not contain the detalted tinelines 
that ave covered ta the Ascent, Post EInsertton, Georbit Prep, ard 
Entry checkists, for conttnulty, the entire Eright $$ shows fa the 
summary level tneltna. ao 

io Me cep Ee 2 yeaa debated vided 
This Oh-ordlt Clneting satisties the objecttves specified tn the 
Eltght Cetinition and Requirements Oirective and the requirenents 
of tha St-8 Fitght Requirements Gocument (March 1984), 

The Light profile (of tycte 1 trajectory data) used for this Crew 
Activity Plaa fs fot a launch date of November 21, 1984, The offfctal 
launch date 18 January 17, 1985.0 

This edition agrees with the Baste Payload CAP (ECAP) produced by the- 
Marshall space ya Center (MSFC) with the exception of the Northern 
Utah Satelite (NuSAT) deploy at 6/10:60, 
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CREW ACTIVITY PLAN NOTES 
{CONSTRAINTS AND GUIDELINES) 
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A. 

1. 

2. 

3. 

expert) aad t 

there are 7 dreved onboard divided tnto 2 “teansi. "the STEVER 
teas cone tst ig, of the PLT, M52, and PSM (matertats processing 

Ha GOUD team consisting of the COR, M54, MS3 
and PSF (tlutds expert), Each team works £2 hours, then ts 

off duty for 12 hours, 

Launch and Entry Seating + the COR and PLT wnt occupy thelr 
ooranal Fifght deck seats... The MS2 (tha ard) with assume the 
rote of FITght Engineer and sit on the t deck Behind and 
datween the COR and PLE. . the MSL (tind) wild sit on the 
FUIGHE deck to the eight of the M52. The MST and PSs wild 
sitlen the afdgeck. 

the crewmen responsibte for performing an EWA, should one 
become necessary, are: PLE and M52, 

the crewmen are assigned to the fottowlag tasks: 
COR (Overmyer) - ATMOS PHOTOS, AURORAL gr00§ 
PLT (Gregory) = ATMOS PHOTOS, NUSAT DEPLOY (photos ti) 
MSA (Lind) = SU ACT/OEACT, FES(VEGS, Wut AURORAL O85 ID b80s 
MS2 (thagara) ~ St ACT/CEACT, WC, IMMAT OERLOY (ortze), 120 050s 
HS) (thornton) » RHF, UMS ACT/DEACT » HED 050s 

an Pst crew - GFFC, MIG, ATMOS, LONS, UMS 

for at, M52 and the PSs dre the sudjects and MSI and M53 
COnheols 

PAYLOADS 
wal 

Spacelad Systens 

a, Electeteal Power Oistelbutlon Systea (P08) 

the ficely Us Bedetdes power via Orbiter Fuad ceils 2 
and 3 through the Orbiter PRE mt 8uS to the $i MATR aus. 
the Ascent and Cates power tered (8 2 LideW, the. da-oebit 
poste tevel(g 2? RW eoattouous and 12 AW pail for a 

eh Cell Falture sn-orbit tha power levet with be Sk 
Continuous and Sew peak. - 

be Communtcattons ad Instevnentatton ik 

1) {he MN mc ih day tea a“ a é slit sources! 
pertnen 

Hecortety the § i i di{utt peelee erputedt ta 3 8 
yatce elf te Retesedh are aead tt 
Sigal Notes theverdutt ig a 
cecel 8 atk ie and Sends the él fitter to 

the kus Hoe gel Tinks Or Back Co the HORE oe P 
LOR, These inpuls teansalt data in i dlieeten 

data rated, Un geder for the HAM tO 4 
saltiplea the data and foe the grduad iS eats oe ’ 
tne data-racelslag equipment property, a serted of : 
Formals have been Edenth ited for Uhe BAM watag 
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tre M 
varlous combinations of the possible inputs. The HRM 
format ts switched by the Subsystem Computer through 
either a Stored Program Command (SPC) or a Real-Time 
Command (AIC) from the INCO, 

we we a lB grnhde 
2) The HORR ts tocated.in the Control Center rack of 

tha $i. fhe tape coutd be changed manually by the 
cred. However, the tine required to change tapes is 
very Tong, and ft U6 much nord bffictent to dump to 
the ground than to ralodd. Consequentty, no tite 
changes aré planned,,, thd eecdrder operates at fb to 32 
MPSS At dumps tn reverse order at 2,4,8,12,16,24, oF 
32 WEPS, At a vate of 32 GPS Z'Eape runs for 20 min. 
The HORR and PL'RCOR can direct dump to the KUSP or 

fat be dumped through the HRM, (The PLRCOR 4s fot 
planed to be used én this fitaht, $o the HORR will 
andi 41) payload data recording). 

3} The St Intercom System 16 tfed bo the Crbiter system 
and oparates fn @ modest atf-to-ground, alr-tesalr, 
(for Eva), IC with Orbiter, tC infernal. the master 
ttatton (lems) ts located at the Control Center rack 
with a remote at the Work Bench, Addittonal units 
can be put ta racks 4,7, and 10. A paging speaker 
1s mounted fn the end core, 

Enefrontentat Control and Life Support (CLS) 

Because there wilt te a Uhied pistoss ceewnan in the 
modula on the GOLD shift and there are anteats : 
onbsird, the change-cut schedule and total ounber of 
Cantatas are sot the gate as Stel, A changeout 
schedule has been developed wheretn one or Both of the 
module canisters will be changed out every 12 Bours. 
Tats Sthedule appears fa the PCAP and Ordit dps cf. 

Command afd Gata Managewent (COMS) 

1) thebe are D doagetard In the Spacetan nodulés 
) ehioet steas tonpu , 

Seite HRLETS COmputge (85h Me Uaneeient ¢ 

Buc it foLded WIth $8C. toftaare be i 

  

e 
¢ eause losing the $$¢ 

is pore Celbical had tasteg the G80) and a Ulnet 
Fecovery Uy Necessary, Ore Mass Memory Unit (oy 
sere { all Je 40 ahd COMLATAS 8 Copy OF both 

the ard ELC Sot teare. Cata M4 collected and 
ftransalited (6 and From the conputers Lo the tystens 

and fisjord hardware by 7 Subspstes and 3 Laper inant 
Pemole Acqubattion Ualts (Mus), the Spacetab 
egaleatent of (he Orbiter Moms, The Crewman later. 
faCes Gach computer Uhrough a Gata Oleptay Unit (b0u) 
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which ts made up of a video display and keyboard. 
There will be one OOU fn the Control Center rack 
fren) and ona at.the orbiter aft Flight deck Payload 
pectalist statfon (paned Cit}. 

2) the SSC serforms 3 baste functtons with the systems 
hardwares 

{3} Sends commands to the HAe . .. 
b) Moaltors data from the H/w and transfers 

selected pteces to the Orbiter PLHMU and 
Spacetad High Rate Multiplexer (HEM) for 
downlink 

(c) Getects and anounctates faults 

the crewman can monitor the systens using efther the 
SSC disptays on the modute or aft Might deck OOS: 
or the GPC displays on the F¥lght deck CRTs. 

4) The EXC perfores stattar Functlons to the $6¢ 
with the payload hardware plus several additional 
functlonst 

Ee 
{8} Perforns a checkout of payloads 

b) Controls payload operattons through the use of 
automatic tlaalines (see ites g-Lelow) 

{c) Processes payload data for feadback to the 
H/W, displar to the crew, of trarsmisston 
to the ground through the HRM) 

cae : Fo ehdee 
4) fhe Exgertnent Computer Operating System (£C0S) uses 

master and tubsrdtnate ctaal(nes to-conteal payload 
operations, At any tine there can be one master T/L 
and up to 6 subsedinates active th the commuter. 
Other T/ks are stored on the MMU for later use, the 
£CO$ Hinetire Monitor displty ts weed to toad tis 
from the May, to Start the T/LS counting, and te 
display CO Rha crewman which T/ts are curcently 
Voated.' “He can dispiag up Co 10 (teas Peo Al 
afd wate ag they qt exdcuted by tha Er at t 
corcasponding GMT Uae. fhe Heating Malatenance 
display {8 used bo modify Ulealtngs before they are 
activated, The crewman can add, delete, or replace 
enteles, ce reptace the exccutten tine of entrles, 
Hfeatiras are called from the MM) fate a Wark 
Suffer {separate from the active ttnetlne buffer), 
nodifted, then returned to the MMU. 

be Common Payload Support Equipment (CASE) 

the ScteAR IE le Ate tock (SAL) whl be Flown to Subpart 
fle the WWEC (see Entrokellon, page e}. the Scleat 

Windsw Adapter Assembly iad enl nat be flown. 
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2, Spacelab Experiments 

| ( the Following paragraphs qive.a drief description of the 
eteven experiments of Spacelab 3. Also, fn each case this 
description {% followed by a Vist of Marshall Space Fafght 
Center aodel numbers tnvotving crew actton (as seen tn the 
summary tlaeline) and thelr corresponding descetptions. 

a. Flatd Experiment System (FES) 
; Tighe we sad. REE wry . 

1 | tis syste {s used to grow tefgtycing sulfate (165) 
: crystals by removing heat from a ssturated solution 

through a seed crystal. the purposes of thts favesti- 
gitten aret to develop a technique for crystal growth 

HW afcrogravity, to study the growth environment and 
relate tt to gronth behavior, and to determine how 
alcrogravity Influences the properties of the resultant 
erystal, 

MSfE MODEL MOOEL CESCAIPIION 

F£$-ACT EQUEP ACTEVATICN 
FE§-0EAC1 EQUIP OLACTI VATION 
E51 CRYSTAL #1 OPS 
FES.2 CRYSTAL #2 OFS 
ttS-3 CRYSTAL #3 OFS 
FES-MON} CREW MCN ~ EARLY PHASE 
FES -MON2 CREW MON « LATE PHASE 

t FES-MOND 

be Vapor Ceystal Growth System (v°GS) 

the fucpese Of this expectment ta to aN hore-perfect 
crystals of marcurle fodide. ‘thes wi } be grown by 
vaportzatton and recendensation at 120° ¢ in a spectal 
furnace and the growth process will be ceversed if poty- 
crystalilne growth begins, these ceystats should pave 
fewer defects because of the microgravity enefrontent, 

FC mote MODEL DESCAIPS LON 

WG ACHLVATEZOEACTIVATE ¥CGS 
WG-MONI CREW MON = CARLY PHASE 
¥CG-MON? CAEW Mon. LATE PHASE 
yCG-MON} 

‘ Ce Merewrle Lodide Ceystal Grewth (MitG) 

the furore Of this expectment Us LO goa near-perfect 
singte ceystats ef mercury Todlde. the process will be 
curtled cut (na beg ote furnace with sensors to collect 
lenparature data. fhe Investlgators hope to find that the 
ebfects of convection are qreatty reduced tn the alers. 

1 Gravity environment, 
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MSFC_MODEL MODEL OFSCRIPTION 

MICG INITIATE MICGS 
CHNG CRYSTAL CARTRICGE 

Oynamtics of Rotating and Oseiilating Free Feops (ORO) 

The matn objectives of this experiment are to study the 
equilidriue figures of a rotating drop and to study the 
Varge-ampitude osetMlattens of a Mquid drop. Ancther 
odjecttve ts to establieh the advantages of conducting 
future drop and bubble investigations tn space using the 
Drop Oynantcs Module (00M). 

MSFC MOOEL MODEL OESCAIPTION 

OGM-172 FLAST wO RUNS 
OGM-O/E SUBSEQUENT RUNS 

Geophysteal Flutd Floe Celt (GFFC) 

“the purpose of this axperinent sto simulate global 
atmospheric Flows of rotating planets and stars fn hopes 
of angwering questions about thete mechanics, fhe 
investigator (8 tesing to Identify thase eaternal 
condittons of flutd wiscosity, rotation, gravity, ett.. 
anfeh determing the mode of flow, Staulation whit be 
accomplished with the use of a dielectrte fluid between 
two concentede, rotating alectetcally conductive 
spherical ghetts, 

MFC MODEL MODEL OESCRIPTION 

Gtee-l LCN DURATION RUN OFS 
CREA? SHORT OURATICN RUN OFS — 
corres} SHORT RUN WITH CREM INTERVENTICN 
GFEE-F FILM CHANGE 
GFFC-MON TiMiNd CHECK 

Atmospherle trace Motecules Spectrascopy (ATMOS) 

Tea Atos (arestigallan ts destated to collect data on 
the chealatey ind phystes of Garth's upper atecsphere. 
It shoutd de erate (he conpastttonal structure of the 
upper itospheres ard It should provide tafermatlon 

  

useful tn the deitgn of future alecipherte studtes. 
the i witl use tafeared absorp t ton spectross 
cops and wild read Scalight Uhat passes through the 
upper atmosphere with an Interferometer. 

FC Mote MObEL CESCALPELON 

Hen 22h SUNRISE PHOTOGRAAHY 
doen 225 SUNSEE PHOTOGRAPHY } 
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Résearch Animal Holding Factbity - Verificaton Test 
(RANE -VT} 

The objective of this (nvestigation 1s to verify ‘the 
performance of the RAKE, [he RAHF fs designed to support 
anfnals from rodents to small primates. Ut will house 
four monkeys and twenty-four rats. The animals with be 
monitored during the mission, and the food and water used 
will be recorded. 

MSFC MODEL MODEL OFSCRIPTLON 

ARC-A-SR ASA (Ames $fngte Pack) ANIMAL 085 
ARC-A-OR ADR (Ames Double Rack) ANIMAL 085 
ARC-B (NEG FOR ON-ORBIT/ DES 
ARGC EMPTY CONDENSATE BOTTLE 
ARC-01/2 RELOADJSET CAMR-PULSE MODE 
ARC-04 SEE CAMR-CONT MODE 
ARC-E-$8 REPLACE FOOD IN ASR 
ARC-£.08 REPLACE FOOD IN ADR 

ARCAF ASR ASR HOUSEKEEPING 
ARC. F-OR ADA HOUSEKEEPING = 
ARC-FOLF OEMS SAFING FCR ENTRY 
ARCH TEMPORART RESTRAINT OFS 
ARC-MASK UNSTOW SURGICAL MASKS 

Oynaatc Cavirgrment Measuring System (CEMS) and 
Stotetemetey Systea (81S) . 

a abet. t 

the objecttre of thase (nvestigations ts to verify the 
performance of each of these dystens white providing 
supporting data for the PAHFAWT, the GEMS Is destgned 
to maasure notte, vibration and acceteratlons cn the 
antsate during launch and enters the BTS measures 
baste phystotogical functions tn research aninals such 
ag body temperature, heart rate, and (CG. fhe sensor 
packages will be Ieplanted tn four rats and Four monkeys 
preflight, and data fs then tetemetared to an antenna tn 
the cages and routed to the BtS. 

MSEC MODEL «= MOLL GESC RATION 
ANCet QLOTELEMETAY Put ACT /OEACT 
An.) CATA ACTIVATION 
AACR QLOTELEMETAT SIGNAL STRENGTH OPTIMIZATICN 
AGL Cim§ CASSETTE CHANCE 
ABGAN LMS ACT FROM AFO 
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Urine Monitoring Unvestigation (UMI) ’ 
«Fete t 

The primary objectives of the UM} b-d: verify the 
operation of the Urine Monitoring System (UMS), perfora 
inflight calibration of the UMS, develop a procedure 
for measuring crew water fntake, and verify @ system of 
urine sample collection, the {nvesttgation wit? favotye 
recording water intake of cresmemsecs from the galley 
and water supply. [t will atso uc# the UMS to measure 
urine volume of each crewmember ahd collect samptes on 
two crewmembers. 

NSFC MODEL «MODEL OF SEPEPIION 

UMS -0PS Us ACT/DEACT 
UMS-S4H CHNG/ST0@ LMS. SAMPLE 
UMS -CAt UMS CALIBRATION 

Sogentc Feedback training (AFT) 

MT ts designed to help crewnenbers overcome the effects 
of Zero-Gravity Motion Siciness, The crewmenders recetve 
eatengtve preflight autogente feedback trafning, tren 
they practice on orbit and during motion sichress 
attacks, Crewrembers wiD) waar monitoring tasterments 
and data recordars, and feedback displays aft) be used. 

MSFC Mote MOOEL CESCALPTICN 

At CHANGE CASSENTESPERFORM OLAGNOSTIC SCALE 

tonteatton States of Solar and Gatectte Cosate Ray 
Meavy Nactel (f¢NS) 

THs eoperinent ts destgred to study the low-energy 
cosale ray fons of C,H, 0, Ne, Ca, and fe, the 
detector systen conststs of Vayers of plastics that show 
a teall of canage after being penetrated by cosale rays. 
Study ef Chase teatls on the ground gives data as to the 
energies of the fons fn the cosate eays, 

MSFC MCGEE MODEL CESCALPTIGN 

Tens 1045 EXPE OFS 

Very wide Fleld Cancea (vwte) 

this fs a retitght of the i toad Clown ca Spacelab L, 
Ut whND Rake a veers geneeal UY survey of large art 
Gf the celestial spnere, tha camera operates fa both 
the photomatete and spectrometede modes, 

Se wrote MOOEL OESCRIPTICN 

Yate SUTUP AND OFS OF CAMERA IN SAL 
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Televistor ard Protegraphy 

The following Hist deceibas the televiston and photog- 
taphy scenes that are payload rétated. 

MSFC MODEL MODEL OFSCRIPITON 

tv0n INITIAL SPACELAB INGRESS 
tvor RANE TOUR 
10} Vee OFS 
toa CONS 
105 ES eS. Micekcin 
10s BART CONDENSATE BOTTLE CHANGE 
tor RAT FOCO(WASTE MAINTENANCE 

tvos MAREY FOOD (WASTE DATNILRANCE 
109 Nias C RESTRAINTS 
Tid NIPAL OBS CRWATION 
vil iter STRAINES 
tie t AL 
wi vib = SELES CONFERENCE 
Ww TVLE « SPACECAB OLACTIVATION AND EGRESS 
tvs SAL/WNEC OFS 
Nit FES OR VCG Os 
tia oCM OPS 
Wig AURORA OBSERVATIONS 

ty20 SPACELAS TUNNEL OFS 
1600870) Vie os 
16070? AAT FOCO. MAINTENANCE 
1éna7eg MONKEY WASTE TAY GPS 
Leen id ANIMAL OBSERVATION 
3810709 yee crs 
30707 F000 MAINTENANCE 
3am 08 pence COO VLGTE MAINTEAANCE 
Mea/ it #5 Sites RESTAAING 
$Seeng 12 MEAL 
abe 19 AURCRA OBSERVATIONS 
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FLIGHT OATA FILE } 

Cont. = 
Ascent Checkitst 
Post tnsertion 

(Rrea Activity Fran « 
besebit Prep } 

Entey Checklist 

Subpot 
Cut Cards Book 
tA Checklist 

FUlght Maps and Charts Book 
Orbit Oparattons Chack Hist 
Seyload Geploy ChackI iste 

Payload Gperattons Checklist! 
PORS Operatlons Checki tet 
Photasty check itst 
Rendervous/Proatalty Oparattons# - ) 

GER ANOMINAL Po, 
Ascent Pocket Check fst 
Oeble Pocket Chackilat 
tatey Pocket checklist 
Ascent/Eatey Systeas Procedures 
“Contingeney Secrblt Prep 
Conttnganey EVA Operations 
LA-PUMght Matntenance Check ttat 
Medtead Check itat 
Payload Systeas Gate and Malfunction Procedurest 
Malfunction Procedures 

REFEREE . ) 
Gata Processing Syiten Oletlonary 
Reference Cate 
Syutens Oate 

  

AE required ) 
LEAS 

 



  

3SC-19466 
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INMRODUENLON age, 
RMR 2 len a a RR Entiat 5 

The S18 Crew Activity Plan ts the Citght data file artfete that cone 
tatns the on-orblt Ulnel{ne, ft does not contain the detailed tfnelines 
that are covered tn the Ascent, Post Insartlon, Ceorble Prep, and tatry 
chechitats, for conttnulty, the entire difght ts shown (a the sunmary 

vel ttretine. 

Tis On-Orbit Ulneltne sattaties the obfecttyes specified ta the Fight 
Gefinitton and Requirerents Ofrective { f, 1} and the requirements of 
the SE-B Fitght Requirements document (Preltninary, September 1983, 

the #Might profite (Cycte 1 trasectory data, Ref. 3) used for thts Crew 
Activity Plan ts for a taunch date of Novenber 2, dai 

Attitude and KU-band data fs not (nctuded fh the Pretintnary editton of 
ath, 

Several addittonal paytoads have been approved for tncorpocatton on 
$1.8 fnetuding the Very Wide Fleld Canera (usteg the Sefenttfie Afrlock) 
that was flown on $18.9, these new payloads will appear fn the Baste 
editton at a tater thine. 

so SLAP
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Ay FORMAT SYMBOL, MOMENCLATURE 

Overview Toe Ving 

The eatyie letters are) refer to those Maniisnted in 
Figure 3 we 

a. TEAL» cence vyed ga tata foreat fs 
prays ntaiten inspec Te tot iets essed fa days and 

(6 {3 referenced to) CORE, wa al oeurs at 
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ABSREYIATIONS/ACROAYMS 

More complete Soap tlatons Of abbreviations and acronyms are available fn the STS glossary (Ref, 4). 
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ABBREVIATIONS /ACRONYHS 

ASSORBER 

ASCENSION FSLAND (STON SITE) 
ACUIVATE/ACTUYATION 

ATTITUDE OIRECTION INDICATOR 

AMES QOUBLE RACK 

AFT FLIGHT DECK 

AUTOGENIC FEEDBACK ‘TRAINING 

SANTIAGO, CHILE (STON S¥TE) 

ALIGNMENT 

ANTENNA ' Li 

ABORT ONCE AROUND 

ACQUISITION OF SIGNAL uf 

AUNIRTARY POWER UNIT 

AMES RESEARCH CENTER/RESEARCH ANIMAL HOLOING FACILITY 

ATMOSPHERE STORAGE & CONTROL SYSTEN 

_ AMES SINGLE RACK 

ACTIVE THERMAL CONTROL SYSTEM 

ATMOSPHERIC TRACE MOLECULES SPECTROSCOPY 

ABORT TO ORBIT 

ATHITUDE 

BERMUDA ISLAND, SWI (STON SITE) 

BULKHEAD 

BLANKET re 

BOTSWANA (STON SITE) 

BIOTELEMETRY SYSTEM 

BYPASS 

CALIBRATION 
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cro 
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com 
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CONT 
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OEMS 
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DESC 
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CAMERA 
CLOSEO-CIRCUIT TY 
COMMANDER 
OUNGE 
CREW INTERFACE COORDINATOR 
ceKusT 

CLOSE /CLOSEa’ 
CLEAN 
CONDENSATE 
CHECKOUT 
GREMIAN OPTICAL ALIGNVENT SIGHT 
COMMUNICATIONS 
CONF LGURATION/CONF LGURE 
CONTINVOUS 
CENTRAL STANDARD TIME 

CONTROLS ‘ 
CAUTION AND WARNING 

DIGITAL AUTO PILOT 
OEADBAND 

OROP DYNAMICS MOOULE 
DEACTIVATE 

OEDICATED . 

DYNAMIC ENVIRONMENT MEASURING SYSTEM 
DEORBIT oa 

OESCENT a 

DISPLAY ELECTRONICS LIT 

OISPLAY 
OAKAR, SENEGAL (STON SITE) mo 
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OPLY/OPY 

0s0 

010 

eas 

£04 

a 

ENA 

ENT 

EVA 

Expy 

Fe 

FCS 

FO 

FOF 

FORD 

FES 

FO 

Fov 

Fwd 

GAS 

Gos 

GFF 

Git 

GNC 

arc 

GRP 

GSE 

OEPLOY 

OETAILED SUPPLEMENTARY OBJECTIVE 

CETAILED TEST OBJECTIVE 

ENVIRONMENTAL CONTROL LIFE SUPPORT SYSTEM 

EQWAROS AFB, CALIFORNIA 

ENTRY INTERFACE 

ENABLE 

ENTRY 

EXTRAVEHICULAN ACTIVITY 

EXPERIMENT 

FUEL CELL 

” FLIGHT CONTRO SYSTEM 
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