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_NTRODUCTION

The STS-35 FlightPlan is the flightdata file articlethat contains the
on-orblttimeline. It does not containthe detailedtimelinesthat are
covered in the Ascent,Post Insertion,DeorbitPrep, and Entry
Checklists. For continuity,the entirefliqht is shown in the summarylevel timeline.

This on-orbittimelinesatisfiesthe objectivesspecifiedin the Flight
Definitionand RequirementsDirectiveand the requirementsof the STS-35
Flight RequirementsDocument. The FlightPlan, as part of the Flight
Data File, meets the specificationsof the Cycle 3 Basic versionof the
STS-35 Flight InitializationData Pack except for the launchdate/timewhich was rotated.

The payloadactivationtimeframe(launchthroughMET 0/22:00)uses a
November30, 1990,06:26 GMT flightprofile (Cycle3R - Launchon TAL/MRN
lighting). The flightprofilefor the Flight Plan'ssciencetimeline
(MET 0/22:00throughend of mission)is for a launchdate of January 1,
1991,at 06:40 GMT. AMOS passiveobservationopportunitieswill be
evaluatedreal-timefor the actualflightprofileand were not identified
for the Januaryi ephemeris. Orbitalinertialattitudesare expressed
relativeto a Mean of 1950 (M50)referenceframe.

JSC-2235g,Crew SchedulingConstraints(AppendixK, CPMP), Basic, Rev A,
January 1990, has been used to build the timelinescontainedin this
Flight Plan. Note: The CDR is not assignedto a team and is free to
adjust his hours real-timeas necessary. Exercisefor the Mission
Specialistsis not scheduledin the FlightPlan and will be performedat
their discretion. If performed,the MissionSpecialistswill attemptto
exerciseduringorbitermaneuversto have minimumimpacton ASTRO-1science.

The timelineformatsused in this Flight Plan are based on JSC-1gg33,
TimelineFormatDefinitionsand StandardNotes, RevisionC, May 1990.
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OVERVIEW

JFLIGHT STS-_S IEDITION rxmL. _ulvs IPUB. DATE 11/16/90

,_,,oooT . I , , _ , l, _ , T, 1 , T_s.,!, .,o, i,. , I,. , _. , lj, , _', ',', 7 , 'l' , h' , 50, 5', ",', ?,, y

'°' ft Ill l,' t I'If f*joRE*,, POST,P/L ., *' I// '1
FD l&2 L/n o I IHSERr J ACT P/L ACT " | II SLEEp POST /H

A M | SLEEP_____[, °l I .
m

C S 2 P$ P

BLU . z • POST p_ OL O

INSERTION SLE] SLEEp (6) / HFD l&2 : iI! /L A FOCUS & JLLICH P/L ACT PILE SLEEP

DA-----TE_E---t: _ --L-
ORBIT

, 9 1o lz 1_'---- ,s I_--
2B.45/190X190 O IPS 8STI ATT ODSO 468 PREFLIGHTo SL ACTIVATION OSJUREX SETUP o ASTR( 3XRT ODE

NOTES_ OIMU/coAs (AFT & J'ND) o IPS SETI REL _DRBTATION TRAININ_

_T*001 , _'1'1f' _' I,S._X_'RoEo,T'i . T , F i-s'_-_ll", 'l_ ....',_ 'l' ? 1,. 7 , '1', lf,,_._.7? 's,.,_'R_OT_''--; "
RED _ ASTEO/BEXaTOU _RBSLI :q SLEEP I Post AEn'_O/R"XRTOnEFD 2&3 -- SLEEP

BLU sLssP LETt_O/SEXNT _S_O/RBXNToEsFD 3 PRB SLEEP SLEEp

ORBIT

ASTRO/BRXRT O_S _DSO 476 INFLICT REROBIC EX4RCISE

NOTES: _80 476 INFLIGHT AEROBIC EXERCISE

r-_REX i SAREX ROROT --I I ii lRED _s_o/_sx_ s
oss . AS_O/REXNT oRB sLsze AS_O/SSXRT OSS _

FD 3&4 I II r

B_o .LEsP _osT..-s._l,TEO/--N*O._ ,'_O,.*N,O.- I_1 I

_' ____! l --LI _L_ _l_--lL'[ll _ll
_D80 476 INFLICHT RBROBIC EXERCISE 46 47 48

NOTES: _DSO 476 INFLIGHT AEROBIC EXERCISE
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[ IF,.IG,Ts.-3sIEoI_IO..,.L,--._ D_E IIi,siso
-- _ 10 11 12 13 14 15 16 17 8 19 20 21 22 2) --

ASTRO/ESXRT POST

r ?,,,. o. _

_ N_TE 58 ,bz 62 63

ODSO 476 INFLInHT AEROBIC EXERCISE
S_ 0OSO 476 INrLIGRT AEROBIC EXERCISm

I_ZT t004 _ li2 _S 1,4 _5 1,6 1.7 18 19 20 21 22 23 O

FD 5&6 _

SLEEP ASTRO/BEXRT OBS

BLU _J ] I

)A,,/.I¢.',"E[ _ /__L I , I

ORBIT 64 65 _Rn a_ T_art.Tnum sm_.._ ""ERCrSZ 73 ??

NOTESz 0DSO 476 INFLIGHT AEROBIC EXERCISE

,_T,00, , t ,f, ,T, _, T, _,Y T , "l° ,:'., '-_, _', '?, ?,, 1,,,7, ll' _l, ,, EI_,o_r,r_A PUJ_UE I-- SAREX , t J f t
SAAEX SAREX ROBOT

H

RED ASTRO/BBXRT OBS ASTRO/BBXRT OBS PAX SLEEP SLEEP POST / ASTRO/SBXRT OESFD 6&? SLEEp

BLU SLEEP STRO/EBXRT OES ASTRO/BBXRT OBS r
FD 7 PRE SLEEP SLEEP

ORBIT

ODSO 476 INFLIG'HT AEROBIC EXERCISE I 94 I 95

NOTES: ODSO 476 INFLIGST AEROBIC EXERCISE
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[ _FLIGHT sTs-3s IEDITION lrIlqaL,l_vn IPUB. DATE 11/16/9oF----7_.

I_1 _._. :006__ 10 1 12 13 14 S 16 17 18 19 20 21 22 23

,jR -- SJt.qJ_XRODO'JL"-- SR PJI'I'-;

ED
OBS _J AS '1"NO/BBXRT OBS

I H r,IJ OST B_E ASTRO/EBXRT OIlS ASTRO/DBXRT OBS PI_ gLEEP

BLU
SLEEp

_ _T eDSO 476 INFLIGHT ,q.ENONIC EXZRCZSE o ASTRO/BBXRT ON--'i---

OD$o 476 ZI41rLIGHT AEROBIC ZX_RCISE o IPS SRT2 LT H

NOT SET2 i REL

o FIRE

-- o IP8

_mT :007 _mL__ _,o ,! 12 13 14 Is 16 7 io ,9 2o n 22 _

RED [u] as_o/nnxRT ons pen steEP I 6_Eze I POST IT,. _,_l/I aSmo/n.xRz

FD 8&9 __ o oss

•BLU

FD 9 SLREP

OD30 476 INFLIGHT _J_ROBIC EXERCISE ODSO 168 PREFLIGH
NOT]El/ _D60 476 INFLZGNT JtERONIC EXUeRC781 ADAPTJ%TZONTRAINI IG

__ eoTo 9C 20F_X 8I_JIS

FD 9&10

o N
"t

o,+o,. ,.,.u-.I 6=.. I°EUI6-I-,-Io.1.r4]l s_II_.i.I '
sL.. _o T_ DEACTs_. D_C. sT(,, DEOP.,,T,_p T

DAYINICHT I I --J'--'lil --L- I'iL--L"I'--I--J-'J " l '--L-- JiLL -_ L--L I L

ORBIT 127 128 129 130 132 133 139 140 141 142

NOTES: • IPS DEACT OBBXRT DEI&CT
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DETAILED
TIMELINE

T MET A R s

" 35 (FD 1)RTs _,000T,_ STS-- 0
• _ u STS

pT. MCC02:00 _ Aatlwitlem prior to 00/02t30 I_T are in the ASCENT
and POST INSERTION eheokllltll, The Ozblte¢ attltu41e

whoa entez_ng the FLICRT PLAN lm 9IASID -SLY, _TVV.

02: lO. I_KhI_L1M;_
_OD ID:

-:Y t Z ANG ERR
1 2 3

Br_--ILira_JEDg Z___CJ_jKc'zIKLIU!!_: ._a:

r_0PJP2_P/P_C_F_ (cue card)(30 leLn) ax ( ) .... ( )_ .__ ( )_ .__

Do at earliest eonventenoez AY ( ).... ( )_ ._ - ( )_ .- _
02:20_ _eEL_l_t_[]_ (25 14J.n)

Pcs It2) co_rxG (o_ oPs, IWJ_) _z ( )_ .__ { )_ .__ ( )_ -__
_I(B1) Conftg Sym 1 (S Nln/2 (_ln) EXECUTION TX14_t

atnco/vtrm ;_I_..t,.XI_T__Z3_
(ORBOPS, I;PJ)(10 RLn) _ _ / _ - t - _ t - -

02:30_

_;;_,J_rz PRZ-SLBBPaCTIVITy FJ__lt Se6Cr.LIML_TZ.y&Z/_ . "_
(ORBoPs rs, ._8_LJlXJ) (om_PRT, P._][_R_J_!fl_P_) (SL ACT/Dr,ACT, _L_&_I:) eNDCNTL-pI_

Do not poz£ozm Step _1 Continued
and 13 and do not pwzd_n
C[¢¢ 4. TAGS TBST

J _B:S_AGB

i 02:40_ O19 ./COAS FWR-Oip Mount CORS-RPT

_NG NORM DSC R_
DAP CONFIG ITEM 2 t 0.5 W(BC

[6-_] s _ZPSHH_T
UNSTOW CABIN BQUIP NORM_LIEATION

, _IYE-!t_!-M_ISN/COAS CXL ATT (_XX)
STAR PAIR (Al)

A/AUTO/NOFQ4 (02t45) Inlt MNVR CO_ CALIBRATION

02:50_ I

.,._) i.__io."r'_",o. o.,

AUTO/NORM BTAR ID: -B 24, BBLL_TRIX
BTAR AVAILs 2:44 TO 3t20

-Z A BIAS -- ,

_;_U (ORB OPS)

H UPDATE TI_! __ /__ Z -- t
T
S

i 03:00 -.
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WUPpE S_RVIVAL ACTIVATION
I

&eJLC_gL_q_ (or, MCCCue) J

R2 APU FUEL P_P/VLV COOL B-OFF I _--" -----

J cO FOR APU04:00 COOL OFF
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T MET ANN

° STS-35 (RED FD 01 )R RTS DAY 000 T g v.T _ u STS
pT, MCC0S:00_ _ "_

All(B2) P/T%'01.02 ACT _PI_t).J_[P_S ASA_y,I IPS DgPLO¥ --TV (TDP.W/EI
• AUTO/WIn; (eNOTO/ZV _) P/I,--tm-,%Z_ZK_N_T,_Q_KI_ CWD(m_rL-CAn

Ii'_s_L _g__s_qL./,_DF_LO_ C_N cm_-pza
(SL INS, _)

05:10_

(A11)

05:20.

_ (SLIPS, I?.JLA_)

HUT INITIAL ACTIVATION

S

05:30_ L i_

_ (8L IPS BTIgLI,A_ PTING)
S

!

05:40_

_LIBRATIO_ (OSP__q]_
(SLIPS, _ 'EL_ PT_C_

IORB [

05:50

[
G
T
S

06:00_
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T MET ARn

° STS-35 (RED FD 01 )R _S DAY 000 T R L
s. T v U STS

o,,.oo_- - PL MCC
I All (02) ' A12 xPu s_ cas czs/rc, w.
g P_ (three) - A AUTO 9__L_C_IBRATION (0BPC|
T AUTO/VERN (SLIPS,

1

I 00:10_ UIT ACTIVATION & CHECKOUT

N
T

s l_J_v_LA_mem_Z

06120_

V
T
8

00:30_

I
WUPpE SAAMONITORING

06_40_ [
I

RUT SAA MONITOR

I
vv._v_ I

WuPPl SAAMONITORING

07:00
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00:40_

I W_'PPE ACT/V_RZF - PART 2I 21" p t. FI_.gR08:50_

,
_/ (sL ZPs, _[PJLJKqZ)St:epm 13 - 15

09 O0: _
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T MET A R n

. STS-35 (RED FD 01 )R P.T8 DAY 000 T E L
T. u STS PLL'w

_ P_VATE _DICAL CO_rIP.F.bTCI
All(B2) FC PDIRGI - AU'E9 (Cue Csrd)

Z &UTO/VZt_

o _ IB

.o BLU FD 02
G
T
S

i p • • e Ir IHU 14HVR REC_JZPIDe • e e es , (PER MCC CALL) ,

11:00. A _ ,

J H_NJ_ZH__hLT_t_I_ •
o STAR P._[R (cl)
e A/AUTO/VERN (13:00) Znlt HNVR

• • HUT OUT_ABgING
N_PE 8J_A HONZTORI_

HHV_ ZDOP TEST ATT • e • • • • e • e • • • • • • • • • HUT 8AA MONZTOR
H__ (SL ZP$) WUI_pI _ HONITOPlI4_

- _ (SL ZF.S, _) _ sAa MO_TOR
Z .... J I_JPPK 8AA HONITORIN_

12:00_ (SL IP3, _LTJ_)

P/TV0e fJZl"JP tFLIGqT__C_

I_ILF_IJJ_ML_t (ewo'JrOlTV,e/TV sczmc$)

I ZDO_ (SL xPi, STZL*_. _I_1
,//_700 ACT ,rLZCI__]_F_CJ__ Ills _sl"m4 _._IBI_ATZO_ HUT INZT*AL ACTIVATION

' IEL 4- IP8 CP3_N pUS__QJrJ[__|Z13:00

E (8L ZPS, _L_LLILR _lHal
P I -- __cmmn

i IHC8 SYSTEM CALIBRATION G_D CHTL-CAB

IHU ALIGN - 8 tl_ (OP.B OPS) ;PS ADF P_P.FO_ST

IMU ALIG_ LOG
I_ICQD ZD:

G -Y _ -Z _ ERR -- . --

E T I 2 3

8 14:00.

AN_: ZMC8 GYI_ CALIBRATION
I ....... - ( )....

a* ( )_ . _ ( ).... ( )_.__

- Az ( ) .... ( )- '-- ( )- "- - zxPzP.x_wr Focus s ALZ_
ZXrC_TIONTI_4_= _J_/_-_K___J_ (DSO46e)! (sen

_ - _ / __ , __ , _ _

• IS:00
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T MET _. STS-35 (RED FD 02 )D BTS DAY 001 T H L

R T V U STS PL MCC
]- _ (SLlPS, _)

" Z G ZHU _1_
0 T I_QD IO s

sf_ A**(,2)AUTO/VZRN -T , -Z__ _ iRA -- . -- CHLRSTIAL OHSIRVATTON

S 1 2 3 J

I AN(: : IAx ( 1_ .__ ( 1_ .__ ( 1_ .__

ax ( )_ ._ ( )_ ._ ( )_ ._07:00. -- -- -- IPS SLEW TEST

az ( ) .... ( )_ .__ ( ) .... is'. zPs, _)
HXZCUTZON T_MW:

o 1 I FJ_fK_PJ_Z

s ;3hTJt (S v. IPS,, _IIArIIMLPFd_)

__ MHV1_ 4410-10H

!

• a IE S__JtSP_P.mF_
Z _ (SLXPS, _l_,IaJ_STil_) I

S 08:00_ II-TR P_"ZFT POST-SLKHP J_'TZVII'T
S (OHB OPS FS, _BKILJLP_)

i _.N sip FORxxTzaACCOM_LATIO. CHLZSTIXLOSSZ_ATIO.I

/PR-TVATK llDICAL CONFZRI_tCI

J _ROllZCS (DBO 476) Setgp

(IMBD FS, 1_dLP-_J)
JLIROBIC/ (DSO 4176| lexer<=lse2302-1011

IC FC PUI_B - AUTO (Cue Card) 0_D PS, ttm)--D-[¢_)
S (CDR)

Z 09;00_ P l

o ] I zPs s_PoRx

*ii' ' i
.,_ov.H._,_ToH_ BLU FD 03

li ' ' I
DUAL SWIFT PRIC-SLEIP ACTIVITY |_ -B_zg_BgJ_[_C_ (PLOPS) CBI'eSTIAL OBSI_RVJ&TIOH

H (ORB OPS rS, _1 8AI_X-C CI_W-T_a_II)I_D OlPILI
(PL OeS, ,_IN_)

I0:00. P Mh"_ 4588-10W
R _ (SLIPS, LTJLLAR I_I'ING) i
I_ *%IHOBIC8 (DSO 476| _etup I

CBCLIdlTZAY- OBSI|RVATIO_

LS (--D FS. _)J.Q._) I
AE_OBICH IDBO 47g| mx4lr_llle l

pE (M_D to, I_PJ__JPJLQ_) IPS OPTICAL HOLD
(PLT) j

_ 8126-40B Ji _ L__X-c PwBIZlJ (PL o_s)
• Ip_+_JL_ opopopopopopopopop__

IDOP (SLIPS e _) CEt-e-STIAL OBSICRVATZON

3-*, r,T ,_./_/r*, .







I





11:00. __.R_.-_C_ (PLoPs)
-- IE_-_I_Z

-- lORE I / _ (SLIPB, _/J_J_,_)
i all -

S P/TVOO SETUP (ELICHT DEC_
G L (PHOTO/TV, PITY SCENES)

'J _ 2005-11H PITVO8 ACT (FLI__ CK}_
12:O0 ' , (P_OTOITV, _) IPB S_FPORT

3-19 ELT PLN/_S/FIN E
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04:00

_ 1P8 SUPPORT
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Z MET A R H

H STS-35 (BLU FD 07 )R RTS DAY 005 T E L

To_ STS P+' MCC15:00_ ,_ _

I _ $103-11U [ --

(All) IP NQB_T-
(SLXPS, _JUJ_LIS_K_)

All (B2) i

Au'I'o/_ RN .

I _'V_ ___ _'U_._ ( _AR__ CELESTIAL OBSERVATION

o (eXOTO/TV, E/Ji:E_._Z s )

l" 16:00.

3807-10B _pS__SSU_EOBZ

P ETAR _ (EL IPS, STELLAR PTING|

(PHOTO/TV, _) CELESTIAL OBSERVATION

X_LSUp_ T "

XPo_E (SLIes, BTJ_I_,_) _ CNTL-CAB

CREW CNTL-PLB

17 :O0 _ EL CELESTIAL OBSERVATION

* IP

I
0

IDOL' (SL XS_S,. _)

CELESTIAL OBSERVATION

18:00_ ]

I -
MNVR 9314-10B _[__S UeN

PJ_F,_I_L_f_HZ,_D!_ _ (SLIPs, STELLAR PTIHG_

(FHOTO/TV, P.IZY__It_Hm _S)

J CELESTIAL OBSERVATION

(PHOTOITV, _)

* I0 19:00.

]- 0P _ 1112-10H (PL OPS, SAREX)DU/tL SHIFT FOST-SL__E_E___FzY_V/2_ _ GND CNTL-CAB

S (ORB OPS FS, _ W_) _ (SLIPB, _T_LL_R PTI_) J
T A£RO CS_O 4_76) Pulme Rt I

(_D FS, _) CELESTIAL OBSERVATION

S (CDR, PLT) _4[_M SEPS for H20 J

L aoc_ulat: J.on _ then I
P L1 Htq4IDITY SEP A-OFF

i E-oN X__LS_BZ---- 20100_ _ (8L IP_ e STELLAR PTING) CELESTIAL OBSERVATION
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02:00_
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• MET _" STS-35 (BLU FD 09)
R P.TS DAY 007 T E L

•o. sTs PL MCC
EN 12:00_ "_ "%

All (n2) IFL_V__O.BZ

AUTO/VZRN' _ (SL IPS, STKLIm_I_ PTING)
BLU FD09 ZZ ACTIVITIZS,"

rOOD PRBP/POST (Cue Card) (30 _n)

_ZT H_,_. (DSO 480) CBLESTIAL, OBSIRVATION

(tiED FS, 9_t____d)(5 Mln/m2) ]
TRASH COFK'ACTIOI4 _ PJ_TEIRTIOM I

BTSTIQ4 DEMONS_ (DTO 634)

13:00_ t_1_Q_ (OTO 329) (Cue Card)
(SL It's, STELLAR PTING)(Dso 602) !

0608-20W (_D FS, _) (ml,PSl)

(SLIPS, BTELL/tR L_J['IN(_) J

t
P.EOD ID: CILESTIAL OBSERVATION

I
, -Z _ ERR -- . -- ]
I 2 3 I

14:00. _ 2133-21W

ax ( )- "-- ( ) .... ( ) .... IP_ (SL XeS, STZLLan PTZNG) I
Ia",r ( ) .... ( )_ ,_ ( )_ ._

-- -- CELZSTZAL OBSERVATION

az ( ) .... ( )-.-- ( )- .-- I
d

EXEC'drr I ON T llv_l t I

__ / __ t __ , __ I_v_P_qeZ
(SLIPS, 8ZILLi&R PTIHG)

I 1S:00_

o III

I CBLESTIiL OBSERVATION

(&ll)

I Z_L s_)'P__o_IB:T
(SL TpS_ BT_LL_JK PT][NG) I

16:00. CELESTIAL OBSERV_TIO_

(SL IP9, STELLAR pTIN_)

Z

i CELE_TI]L OBSERVATION1" 17:00.
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• M_T __' (RED )o STS-35 FD 09
R RTS DAY 000 T E L

__ sTs P_ MCC--_ 03:00_ "_ "_
J.

STI A11(02) I _ (SL IP_, ST,LLAR PTING}

G AU'TOIVERN [ I_9-I_

_I'LS_.,.@_PFQ_ H20 D_ DXSP

(SLIPS, _TELL/qR PTING) I C1MPLT
H I
T CELESTIAL OBSERVATION

(All)

I ZPS OPTICAL HOLD

3705-10_t
I
0 04:00.

S

¢

T

H

T _ _ (SL IPO, 8TKLLER PTING| ]

IS

- CELESTI&L OBSERVATION

05:00. I

C (PER IHICC CALL)

• Do not mnvr to 0406-13B

• MNVR IHU ALIGN _

I • STJ&R P&IR (CI)

O I • A/AUTO/VERN (05:25) Inlt IM_R

S I_[O ALIGN - S _ (ORB OPS) •

• • • • • • • • • • • • • • • e •

G -- 06:00_ _ (SLIPS, STELLAR PTIN(_) I

CELESTIJ&L OBSERVATION" r TB41| .T.T_ TJ'_ J
S _ 4519-12W

S_OD XD: ZE_ss__uEEg_!_-r- f.i

l_ _ (sLx_s,S,,L_ P,XSGI
S -Y , -Z ANG SRR __ .

]- 1 2 3

ANG: CELESTIAL OBSERVATION

AX ( ) .... ( ) .... ( )_ .__ J

Jaz ( ).... ( ) .... ( )_ .__

07:00. _ 83.02-1314 AZ ( ) .... ( ) .... ( )_.
EXECt,'TX OH TIME:

-- -- / - - : -- -- : -- -- _ (SLIPS, STELLAR PTING)

G (PHOTO/TV, N}

I _ _ 6310-22H08:00 _/TV03 ACT lIPS DEACT L_ CELESTIAL OBSERVATION
i

.,_ _,_ , -IPHOTOITVf"_PITV SCENES|
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lOth DAY

The 10th Day Timeline is designed to accommodate a real-time, one-da_
extension of the mission. The timeline assumes that the nominal crew
sleep schedule will be used until 7/22:00. The January 1, 1991, 06:40
GMT ephemeris is utilized for the lOth Day Timeline.

C_
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10th DAY

FLIGHT sTE-ms EDITION rXemLREV n PUB. DATE Ix/16/9o 1

I_T,0o, ! T, _, l, _, T, , T, r, , , , , , , , , , , , , , ,' ' 'l° 'J' 7 '? '; Y '," y '_ y '? ? ? ,1,
SAREX ROBOT r.. | BAREX l--S, REX-- SAREX ROBOT-

RED ASTRO/BSXRT OBS ASTRO/BEXRT ORS _) PIRE BLSSP POST ASITRO/BSXRTFD 8&9 SLEEP
SLEEP rCS C/O OBS

• m _ litI

BLU SLEEP POS_
/ PI_ SLSSPFD 9 SLEEP ASTRO/SSXRT OBS &BTRO/SSXRT OBS O

• DSO 476 INFLIGHT AEROBIC EXERCISE 121 122 123 124 125 126
e DSO 468 PREFLIC {T RDApI]kTZOH

NOTESz • DBO 476 INFLIGHT AEROBIC EXERCISE TRAINING

e ST( 902 OEX SUMS

_,,oo. I_' t, f, _, 1, _, T _ T, ! 'i° _* ll' _' y ? ',' 7 'l' Y ' ? '1_ _'I I I [ I ! * f | I I I I
EARE_ ROBOT p _' _Xp-_8 _---------S_ REX- ",AREX ROBOT-

RL _RL

P_ED ASTRO/SBXRT OBS ASTRO/SBXRT OSS • S E S SLEEP POST ASTRO/SBXRT
E t SLEEP O9BFD 9&lO p P

I

•BLU SLEEP Post
FD i0 SLEEP RSTRO/BSXRT OBS ASTRO/BBXRT OBS /O PRE SLEEP

• DSO 47S INFLIGHT AEROBIC EXERCISE 139 141 142--

NOTEI_ Q D30 INYLIGST AEROBIC EXERCISE

I

_,:oo, , , f , f, f, T , T, I , T t ljo, 5i , l_, 5" , y , ? ,is, " ?, 5' , '_ , '* , '_' , 5' ,
SAREX -KO_,_ _ I _ SAPJ X _ *

p, '[ B ,S
RED ASTRO/BBXRT OBS _STRO/BBXRT S C / R L

oss , E: o z:: SLSSP(E) POSTFD lO&ll SLEEp DEORBIT PREP _ L
E B A

P aP G U E N

BLU SLEEP r' '_/IELmPOSTLCAr _s_.,_ow"_ l_aIa_____ma_--SLc^Ei. !mb_

FD II T i _ DEaCT STOW DEORBITPREP T a

_=x_]." vl_rr VALVE CLOSURE
NOTES: • IPS DEJkCT e BBXRT DE&CT

i i
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GM__ ICST OA,  LIO.,lEO,T,O.i PUB009:06:40/ 009::t8:40 i 008:00:00/ 008:12:00 |009:00:40/ 009:12:40 i /009--_'T-8_ J_JU_y 9,1991l 81'8-35 rz_ REV B 11/16/90
CST ,oo9 ' I ' ' ' I ' i , I ' i , I ' i , I_"' ' I ' ' ' I ' i , l ' r , I ' l , I ' l ,I_D FD :009 0 1 2 3 4 5 6 ] I1 2 ?

• ' ' J .... , i . i . 9 :01010 11 12
f.. ,,Ill

STS v _ v

. , o_ . . ."N
l V

_U

i'

,, HE(11

PL :,--S! T c_sS T C _ ,LiE ")BS Ts

DAY/NIGHT i 0

o.1, _-- VTS -- GT_
-- CTS

RTS --CTS -- HTS -- RTS -- 1OS

COVERAGE -MI L --VTB -- 10S -- GTS -- GTS

xos -- xo8 - _s - ._s - _s

I I I I I I I I I I I F _ _-__ " --_ ] 1 L __J ] L ! -_ I _L I_ ___ 1
ATtirE CSLE3TZAL _ _

m_c. SLZZP _-z_v +r,,'v-q -CZLZs'rL_. ___sou s_zze __Jud_z_ _az s_zz_ _ _az s_zp _-__sczsp
_-ZLV, +I_V A IPS OPT HOLD -_---rvoz _

9 DP_:'A'X vATION

eH/O RED TO BLUE

NOTES :

4A-4
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°M__o:.:.,I +.T<o:.=M__jcs__o:.:._i_o/ooYf,+._1.0_,.oosTo.oA_.i_+.i°.+i_.o_+io.I _o_.oA_+.010:06:410/ 010:18:40 009:00:00/ 009:12:00 010:00:40/ 010:12:40 /010C8T .4.1 JAI_AR¥ 10,1991 8TS-35 FII_4+L I_V B 11/16/90
CST :OlO ' I ' i , I ' = , I ' = , I ' I ' ' ' I ,--I , I ' ' I ' ' ' I ' i , I ' ' ' I ' ' ' I ' l

RgD I'D :010 0 1 2 3 41 5 B_ 7 0 9 10 111 2 3 4 5 12

N_T :009 ,,i,,i,,l::l .... I,,*..i.,,,,I.,,. .,i ,.,v!.!,,i..,,, |,1_. 1 6 O 9 10 11 12

...."r+.l:lli"
.. ,. . ..I ..... i ..... I ..l .... I .... ,,,,,.I .... ,..,N A & IAI ' ' '

+. _ ,u,ITI TU
STS lq ,ol u v

M IHI /

,I+, ,,",'v"', I=_=LI

1P/TV03
ACT ZIP8 CJtBTN 9TOI_

i STOW

J ffl' ' ......,"+J1!II1+1'..,..,..,.,......+
t g • | |

_L CI_I_ST S C_LgS_ 8 S _gLEST s I ;gLI_ST SJU_I_II

' OBS T oils T T OBS r I UBS T 8TOW I; I_

B B B t

..... i ..... I.... _I.... I,,ii ..... ,+,, +.II .... ,,.I q.l, ,.
_J_"_r/N][_I'_T i i ' ' ' .... * ' ' .'q , I , , L , I , , I ,

o,+...+ i<,+, I ",<,+ ! +,°s ! "-" t I. I +'+ 1 10, I ,s0---- GTII -- GTS -- NTN -- GT8

RT8 -- NTB -- HTIJ -- ZO8 -- GT0
CCN'Z_GE -- _,rl_J -- 'r0s -- aT0

-- TO8 -- GT$ -- HT0 -- C_S

" I I I I I i I I I I I I I- !
'm_ " _ I+ L J £ L I I- '-I _ +I I- t

S.,_A _ I---'-t _ I-----1 _ H H
ATTZTUDE CILgSTZ&L l I- -- -ZLV -YVV

RED SLI_EP |][HU I
BLU $LZEP PJ_ 8LEteP | | J----P_;A I 8LI_EP

.... _" I PSA _ PPOST SLEEp 4
i)DIL%_.'IvATI ON

-gLV_ - l"v'V

eH/O RED TO ]BLUE
NOTES :
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IPS DEPLOY/STOW(EVA)

The IPS Deploy/StowEVA Timelineassumesthat an EVA is requiredto
manuallydeploythe IPS on BLU FD04 (approxMET 2/10:00). Subsequently
a second EVA is requiredto manuallystow the IPS prior to the last BLU
team presleep (MET 7/22:45). The secondEVA is performedwith 14.7 PSI
EVA protocol in order to continueusing the SpacelabDDSs for IPS
operationsuntil just prior to the EVA. This will maximizescience
observationssince the DDSs can not operatewith a 10.2 PSI EVA
protocol. Crew sleep cyclesmust be drasticallyalteredfor this
scenario. The January1, 1991, 06:40 GMT ephemerisis utilizedfor the
IPS Deploy/StowEVA Timeline.

3
U_Q
Q._.-
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IPS DEPLOY/
STOW (EVA)

_D B,.u IFLIG"T ",-,, I'DI_IO, ""_._" IPU".'>ATE,,,,,,,o 1
]...T,OOO t, :_ 1 i', T 7, I, I', 'l° , , , , , , , , , , , , ,' ' ' ' ' 'l' II' 'l' Y I? 'l' 'l', Y 7 'l° Y " ?

°r I f I JfRED L v .n
I O INSERT PRE SLEEP E POST8L•tP

FD l&2 A R M BLEEp BBXRT OBB
U e

S Q POST LBLU " P_ s •_. ,.,,o,._o. .__ _.==FD 1&2 _ INSHRTI, SLEEP |6}

D.,NIO.T'JimI m 'm i 'i' 'm'' m' 'l l i '_i' '--'''-_''m ''' i ,
Omit ' I , I 5 I ' I 7 I ' I t I *o I ** I *' I *_ " I is, ,,'.,,'i,ox,'9o

SL ACTIVATION

NOTES: • IMU/COAS (AFT & FWD)

10 1 12 13 14 5 ]ll ? • !l 20

,'_ ,'l, I,Y,

I SLEEP a i

RED BBXRT OBB BBXRT OBB P_I| BI_•P SL•EP I POST
FD 2&3 SB_T OBS

t,,.:-::.,,lo.lIll!!l/tBLU SLICEP B T _ C/O SL••PFD 3

DAY/NIGHT mm_ / 'iN llmI 'mm_'ijmI , i , ,11m m m.. m m m m m m, .l I
o,ili ,. *' I lo I ,1 li " I l" I '" I "' I " l' I It I '0 I ' . 3,

• ,IL,E,c,_.,i.o • A,Pi,.,,• *o.,PREp ® coA,(,'_)
NOTES: • P/B INIT • PRE SLEEP

• P/B TE_ • PRE SL•_
I I
.T,oo. , |, i' f, t, f T "f 'i', 1' It° ? Y 5' ? 'l' i, 5' 'I°

RED BBXRT OBS BBXRT OH• RE S i SLHHp T_

;i II " i_:iiII'_ lip, i i l,,I '_
BLU sLZIp s z ZVA PREP zvA A z
FD 4 •LiEP

DAY/NIOHT:=,. ;,.,,' 'i' 'm' "mORBIT :.4 I 35 I 3" I 3" I "' I '9 i
DEPR • A/L REPR• AlL I iO I 4* I 41 I ,3 I i4 I iS I - I _ ,.,

O ASTR( 'BBXRT OBB
NO_Sc • I_J/CO&S (rwD)
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FLIGHT STS-SS EDITION PEtaL,_ZV a PUB. DATE 11/16/9o

'l'_T,003 1 , _ , _ , T , , , _" , , z19 ' , , , , ,, f, , f f, I', , , , , ,?

PcE.D ASTRO/99XRT IFD 4&5 ors ASTRO/BBXRT OR9 PRm SLEEP SLEEP POSTSLEEP AST_O/nnXRTORS

t Jf

BLU POST _IIr'Mu__ lit_ !
SLE,P mLEEPRC..OJ ._O/_XRTO. AB.nOI.XRTo. ELSE,SLEEP

DAY/NIGHT --

_4 55 56 57 50 59 so 61

NOTES :

=T,oo, f f, f, f, f f, ,,o ,¢ 'l' 'l' '8' ? ',' 'f 'is '1' _ 'l' 'l' 'fI I I J I = I I I * I I t I I I I

RED kSTRO/BBXRT ORS ASTRO/BBXRT OE9 PRE BLEEP SLEEP POST /
FD 5&6 SLEEP O /%STRO/RRXRT ORS

_LU BLEEP _ TRO/BBXRT OB9 / _TRO/BBXRT On9 H pRE SLEEp I

/ sLEEP ', . Jr
FD 6 SLESP
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MET MNVR OPT;QN DAP E/S REMARKS _:VENT

10/01:I2:00!TRKI TGT=-2 :AI DSC 0.200 EARTH LVLH R+IS0 BIASED -ZLV

21:56 BV=3( 90.00, 0.00) AUTO DB AT 5.00 T 90: P+ 0 NOSE SOUTH
0M=255.00 NORM DB RT 0.20 P 0i Y+ 75 --

2

0/02:40:00 CHANGE DAP A A1 DSC 0.500
DSC RT NORM AUTO DB AT 5.00
ITEM 2 + 0.5 EXEC NORM DB RT 0.20

3

0/02:45:00 MNVR R+ 86.00 A1 DSC 0.500 SUN STAR PR A1 IMU ALIGN
50:13 P+192.00 AUTO DB AT 5.00 T 83 -Y ST: 45 -Z COAS CAL

Y+ Ii.00 NORM DB RT 0.20 P 158 -Z ST: 24

4

0/03:05:00 MNVR R+I41.00 A1 DSC 0.500i SUN +X COAS: iX +X COAS CAL
07:26 P+122.00 AUTO DB AT 5.00 T 129

* ASAP Y+ 70.00 NORM DB RT 0.20 P 138

5

0/03:22:00 TRK TGT=2 A1 DSC 0.500!EARTH LVLH R+ 0 XRT

25:48 BV=3( 90.00, 0.00) AUTO DB AT 5.00!T 90 P+180 BR-EARTH
* NET OM= 60.00 NORM DB RT 0.20 P 0 Y+300 BIASED -ZLV

6 NQSE NORTH

0/03:35:00 CHANGE DAP A TO All All DSC 0.200
B TO B2 AUTO DB AT 2.00

VERN DB RT 0.02

7

_Z 0/04:00:00 MNVR R+ 73.00 All DSC 0.200 SUN XRT
:P_" 04:16 P+199 00 AUTO DB AT 2.00 T 80 ALIGN #i_.. j
_-,U_ Y VERN DB RT 0.02 P 168

I--,-4 8

_" 0/05:25:00 MNVR R+ 15.00 All DSC 0.200 SUN OSPCAL
32:41 P+232.00 AUTO DB AT 2.00 T 52

Y+310.00 VERNIDB RT 0.02 P 214

9

0/08:14:00 MNVR R+ 82.00 All DSC 0.200 SUN XRT
19:16 P+278.00 AUTO DB AT 2.00 T i00 ALIGN #2

Y 0VERN DB RT 0.02 P 169

i0

0/09:40:00 MNVR R+244.00 All DSC 0.200 SUN XRT
53:05 P+I08.00 AUTO DB AT 2.00 T 54 BR-OBJECT

Y+351.00 VERN DB RT 0.02 P 43 SENSOR

11

0/11:26:00 MNVR R+ 97.00 All DSC 0.200 SUN IPS-IDPT
38:07 P+211.00 AUTO DB AT 2.00 T 108

Y+ 29.00 VERN DB RT 0.02 P 141

12

0/12:15:00 MNVR R+157.00 All DSC 0.2001 SUN J-F&A
21:54 P+169.00 AUTO DB AT 2.00 T 46 POLE STAR

Y+340.00 VERN DB RT 0.02 P 89

6-2 FLT PLN/35/FIN B
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MET MNVR OPTIQN DAP E/$ REMARKS EVENT1

0/17:44:00 MNVR R+124.00 All DSC 0.200 SUN 2801-11
57:27 P+ 0.00 AUTO DB AT 2.00 T 103 HUT SPI

Y+351.00 VERN DB RT 0.02 P 168

2

0/18:45:00 MNVR R+II2.00 All DSC 0.200 SUN XRT
54:35 P+ 99.00 AUTO DB AT 2.00 T 18 ALIGN #3

Y+300.00 VERN DB RT 0.02iP 237 IPS-CTA

3
0/19:27:00 MNVR R+ 91.00 All DSC 0.200 $13N WUPPE F&A

33:40 P+ 30.00 AUTO DB AT 2.00 T 95

Y+357.00 VERN DB RT 0.02 P ',209

4
0/20:17:00 MNVR R+I12.00 All DSC 0.200 SUN XRT

23:40 P+ 99.00 AUTO DB AT 2.00 T 18 ALIGN #4
Y+300.00 VERN DB l{r 0.02 P 237

5

0/20:54:00 MNVR R+ 94.00 All DSC 0.200 SUN 2801-12
21:02:01 P+ 96.00 AUTO DB AT 2.00 T 99 !HUT SP2

Y+ 35.00 VERN DB RT 0.02 P 195

6
0/21:23:00 MNVR R+I00.00 All DSC 0.200 SIEN WUPPE F&A

29:06 P+ 30.00 AUTO DB AT 2.00 T 96
Y+358.00 VERN DB RT 0.02 P 200

7

0/21:50:00 MNVR R+205.00 All DSC 0.200 SUN 3227-23
58:48 P+ 39.00 AUTO DB AT 2.00 T 96 HUT CAM

Y+ 4.00 VERN DB RT 0.02 P 96

8
0/22:00:00 ATL CONTINUES ON All DSC 0.200

PAGE 6-4 AUTO DB AT 2.00

!VERN DB RT 0.02

6-3 FLT PLN/35/FIN B
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.-!

0/22:00:00 THE SCIENCE PORTION DSC 0.2( IAll I )0
OF THIS ATL ASSUMES AUTO I TDB AT 2.00

A JAN01 TRAJECTORY DB RT 0.02VERN I P

20/22:35:00 MNVR R+ 93.00 All IDSC 0.2001rS [ 4518-IIW

• 44:27 P+ 57.00 AUTOIDB AT 2.001

HD 37903

Y+355.00 P i

30/23:11:00 TRK TGT=2 %11 IDSC 0.2001 _R LVLH R+I80 0301-11U20:10 BV=3( 90.00, 0.00

oM 27ooo P+oBROTH
---------______ ' Y+ 90 -ZLV

40/23:57:00 MNVR R+ 58.00 _i] Sin 4421-IOB

1/00:05:00 P+ 84.00 _U_ DB AT 2.001_ li Vela X

Y+309.00 _ DB RT 0.02

1/01:01:00 MNVR R+ 61.00 Ii DSC 0.200 SUN

04:00 P+ 56.00 i_f DB AT 2.00 LMC X-2
Y+290.00 ER DB RT 0.02

_------__ ____

1/01:29:001MNVR R+ 84.00 ii DSC 0.200 _UN 0608-IOW
42:091 P+236.00 _ DB AT 2.00 3! Beta UMa

____ Y+279.00 _NJ DB RT 0.02 18_ Merak

° --1/02 :28

[i ;tin 9306-12B
36:331 P+ 59.60 n_ DB AT 2.00 (LL 0016

_.00 "-R_DB RT 0.02 18E

1/03:II:0_01MNVR R+309.00 .i DSC 0.200 UN 0001-10H
21-'4I P+_66 _ DSAT2.00 6 HZ43

Y+291.00 :RN DB RT 0.02 181

1/04:10:00 MNVR R+I20.00 1 DSC 0.200 UN 2801-IOH

18:49 P+324.00 TO DB AT 2.00 pT 60 Alpha Aur
---------------- ¥+322.00 RN DB RT 0.02 180 Capella
10

1/05:17:00 _ R+I30.00 1 0658-10W
18:29 P+338.00 DB AT 2.00 _2 HD 25443

Y+307.00 RN DB RT 0.02 [81

1/07:34:00 MNVR R+ 55.00 [ DSC 0.200 JN 4410-IOH
48:04 P+ 83.00 _C DB AT 2.00 15 Vela SNR AY+307.00

{N DB RT 0.021 p .79 .

12/08:38:00 MNVR R+ 76.00 DSC 0.200| e 2302-IOW

40:59 P+ 85.00 D DB AT 2.00|T i4 EZ CMa

Y+337.00
6-4 __--
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MET MNVROPTION DAP E/S REMARKS _VENT
1

1/09:54:00 MNVR R+350.00 All DSC 0.200 SUN 4588-iOW
59:37 P+ 16.00 AUTO DB AT 2.00 T 19 Delta Cir

Y+292.00 VERN DB RT 0.02 P 0

2
1/10:35:00 MNVR R+352.00 All DSC 0.2[)0 SUN 8116-40B

43:42 P+122.00 AUTO DB AT 2.00 T 23 NGC 4151
Y+281.00 VERN DB RT 0.02 P 181

3
1/11:45:00 MNVR R+ 95.00 All DSC 0.200 SUN 2109-IOW

58:58 P+ 52.00 AUTO DB AT 2.00 T 66 Alpha Ori
Y+ 2.00 VERN DB RT 0.02 P 180 Betelgeuse

4

1/12:55:00 MNVR R+ 69.00 All DSC 0.200 SUN 4416-41B
13:01:27 P+ 58.00 AUTO DB AT 2.00 T 6 SN 1987A

Y+290.00 VERN DB RT 0.02!P 5

5

1/13=56:00 MNVR R+343.00 All DSC 0.200 SUN 8424-11H
14_04:40 P+ 77.00 AUTO DB AT 2.00 T 7 3C 273

Y+293.00 VERN DB RT 0.02 P 177

6
1/14:58:00 MNVR R+II3.00 All DSC 0.200 SUN 4414-20B

15:12:52 P+ 6.00 AUTO DB AT 2.00 T 71 M1
Y+355.00 VERN DB RT 0.0'2 P 180 Crab Nebula

7

1/15:58:00 MNVR R+316.00 All DSC 0.200 SUN 2506-IIH
16:11:58 P+ 23.00 AUTO DB AT 2.00 T 22 SW-MID

Y+306.00 VERN DB RT 0.02 P 2

8
1/16:37:00 MNVR R+246.00 All DSC 0.200 SUN 8512-10H

46:04 P+ 66.00 AUTO DB AT 2.00 T 3 Q 1821
Y+298.00 VERN DB RT 0.02 P 338

9
1/17:48:00 MNVR R+227.00 All DSC 0.200 SUN 3227-30H

50:52 P+ 82.00 AUTO!DB AT 2.00 T 13 SS Cyg
Y+305.00 VERN DB RT 0.02 P 2

I0
1/18:21:00 MNVR R+194.00 All DSC 0.200 SUN 2609-IIW

23:37 P+ 29.00 AUTO DB AT 2.00 T 14 G70D8247
Y+289.00 VERN DB RT 0.02 P 180

Ii

1/19:07:00 MNVR R+239.00 All DSC 0.200 SUN 2417-IIW
10:22 P+ 91.00 AUTO DB AT 2.00 T 25 21 Vul

Y+315.00 VERN DB RT 0.02 P 360

12

1/19:45:00 MNVR R+ 53.00 All DSC 0.200 SUN 1204-IOH
56:54 P+136.00 AUTO DB AT 2.00 T 44 JUPITER

Y+315.00 VERN DB RT 0.02 P 179

6-5 FLT PLN/35/FIN B
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1

1/20;44:00 MNVR R+I07.00 DSC 0.21 8202-40B
55:48 P+ 36.00 DB AT 2.00 M77

Y+316.00 DB RT 0.02

Z

1/21:54:00 MNVR R+345.00 All DSC 0.200 SUN 5116-IOU
22:03:23 P+ 23.00 AUTO DB AT*2.00 T 17 NGC 5139

Y+296.00 VERN DB RT 0.02 P 359 Omega

3 Centauri

1/22:33:00 MNVR R+239.00 All DSC 0.200 SUN 2417-12W
46:42 P+ 90.00 AUTO DB AT 2.00 T 25 21Vul

Y+315.00 VERN DB RT 0.02 P 0

4

1/22:59:00 _ R+250.00 All DSC 0.200 SUN 8415-IIH

23:02:34 P+ 61.00 IAUTO DB AT 2.00 T 0 1700+64
Y+296.00 VERN DB RT 0.02 P 186

5

1/23:56:00 MNVR R+ 62.00 All DSC 0.200 SUN 4416-20B
2/00:10:34 P+ 58.00 AUTO DB AT 2.00 T 4 SN 1987A

Y+293.00 VERN DB RT 0.02 P 6

2/00:49:00 MNVR R+ 64.00 All DSC 0.200 SUN 2111-20B

51:57 P+ 86.00 AUTO DB AT 2.00 T 25 Zeta Pup
Y+317.00 VERN DB RT 0.02 P 180

7

2/01:21:00 MNVR R+ 60.00 All DSC 0.200 SUN 5102-IOU
24:54 P+ 48.00 AUTO DB AT 2.00 T 12 NGC 362

Y+285.00 VERN DB RT 0.02 P 2

8

2/01:57:00 MNVR R+ 66.00 All DSC 0.200 SUN 41503-10W
02:00:37 P+ 83.00 AUTO DB AT 2.00 T 24 }D 62542

Y+317.00 VERN DB RT 0.02 P 180

9

2/02:47;00 MNVR R+240.00 All DSC 0.200 SUN 3749-IIB

03:01:16 P+ 87.00 AUTO DB AT 2.00 T 23 Cygnus X-3
Y+314.00 VERN DB RT 0.02 P 360

I0

2/03:45:00 MNVR R+211.00 All DSC 0.200 SUN S'I06-10B
48:48 P+ 28.00 AUTO DB AT 2.00 T 16 A 2256

Y+284.00 VERN DB RT 0.02 P 180

11

2/04:20:00 MNVR R+163.00 All DSC 0.200 SUN 4212-IOH
22:57 P+ 13.00 AUTO DB AT 2.00 T 20 IC 63

Y+294.00 VERN DB RT 0.02 P 182

12

2/05:43:00 MNVR R+113.00 All DSC 0.200 SUN 2209-10W
48:46 P+ 11.00 AUTODB AT 2.00 T 59 Zeta Tau

Y+345.00 VERN DB RT 0.02 P 180

6-6 FLT B
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ru_-¢ MNVR QPI"ION DAP E/S REMARKS EVENT1

2/07:13:00 MNVR R+240.00 All DSC 0.200 SUN 3749-12B

21:38 P+ 87.00 AUTO DB AT 2.00 T 23 Cygnus X-3
Y+314.00 VERN DB RT 0.02 P 359

2

2/08:21:00 TRK TGT=2 All DSC 0.200 FJ%RTH LVLH R+I80 -ZLV
27:47 BV=3( 90.00, 0.00) AUTO DB AT 2.00 T 90i P+ 0'NOSE SOUTH

0M=270.00 VERN DB RT 0.02 P 0 Y+ 90 WASTE

3 H20 DUMP

2/09:26:00MNVR R+317.00 All DSC 0.200 SUN i9101-20B
35:09 P+ 78.00 AUTO DB AT 2.00 T i0 Coma Cluster

Y+289.00 VERN DB RT 0.02 P 184

4

2/10:41:00 MNVR R+ 67.00 All DSC 0.200 SUN 0606-iOW
50:18 P+120.00 AUTODB AT 2.00 T 85 Gan_a Gem

Y+ 9.00 !VERN DB RT 0.02 P 180 Alhena

5

2/11:50:00 MNVR R+341.00 All DSC 0.200 SUN 2805-IIH

58:54 P+ 9.00 AUTO DB AT 2.00!T 21 Alpha Cen A
Y+294.00 VERN DB RT 0.02 P 2i Rigil

6 Kentaurus

2/12:21:00 MNVR R+I31.00 All DSC 0.200 SUN 2107-20W

35:04 P+323.00 AUTO DB AT 2.00 T 42 Alpha Cam
Y+300.00 VERN DB RT 0.02 P 181

7

2/13:19:00 MNVR R+259.00 All DSC 0.200 SUN 5108-IOU
24:38 P+ 69.00 AUTO DB AT 2.00 T 19 M92

Y+315.00 VERN DB RT 0.02 P 359

8

2/13:56:00 MNVR R+ 73.00 All !DSC 0.200 SUN 2115-IOW
14:09:39 P+ 87.00 AUTO DB AT 2.00 T 41 Delta CMa

Y+334.00 VERN DB RT 0.02 P 179 Wezen

9

2/14:56:0( MNVR R+339.00 All DSC 0.200 SUN 4537-IIW
15:01:41 P+ 9.00 AUTO DB AT 2.00 T 22i HD 129557

Y+295.00 VERN DB RT 0.02 P 2

i0

2/15:17:00 MNVR R+128.00 All DSC 0.200 SUN 9305-IIU
30:25 P+355.00 AUTOIDB AT 2.00 T 41 A 426

Y+316.00 VERN DB RT 0.02 P 180

Ii

2/16:18:00 MNVR R+234.00 All DSC 0.200 S[RI 4412-IOH

23:40 P+ 92.00 AUTOIDB AT 2.00 T 23 Cyg Loop A
Y+312.00 VERN DB RT 0.02 P 359 Veil Nebula

12

2/17:21:00 MNVR R+316.00 All DSC 0.200 S[_ 6310-IIH
29:46 P+ 67.00 AUTO DB AT 2.00 T 5 M60

Y+293.00 VERN DB RT 0.02 P ].77

6-7 FLT PLN B
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1

2/18:18:00 MNVR R+128.00 DSC 0.20f28:51 9305-12U "
P+356.00 DB AT 2.00 A 426
Y+316.00 DB RT 0.02%

Z

2/19:21:00 MNVR R+356.00 All DSC 8.200 SUN 3808-20B
34:09 P+ 26.00 AUTO DB AT 2.00 T 14i Cen X-3

Y+294.00 VERN DB RT 0.02 P 359

3

2/19:59:00 MNVR R+122.00 All DSC 0.200 SUN 2509-IOH
20:12:22 P+304.00 AUTO DB AT 2.00 T 51 G191B2B

Y+304.00 VERN DB RT 0.02 P 180

4

2/20:55:00 MNVR R+ 60.00 All DSC 0.200 SUN 4405-20B
21:08:57 P+ 55.00 AUTO DB AT 2.00 T 4_ N132 D

Y+293.00 VERNiDB RT 0.02 P 2

5

2/21:51=00 MNVR R+ 23.00 _/1 DSC 0.200 SUN 4207-21W
53:47 P+ 51.00 AUTO DB AT 2.00 T 4 Eta Car

Y+295.00 VERNiDB RT 0.02 P 359

2/22:54:00 MNVR R+ 54.00 All DSC 0.200 SUN ,5106-IOU
57-24 P+ 42.00 AUTO DB AT 2.00 T 13 SMC A

Y+285.00 VERN DB RT 0.02 P 0

7

2/23:21:00 MNVR R+ 50.00 All DSC 0.200 SUN 8113-IOU
27:43 P+I14.00 AUTO DB AT 2.00 T 35 NGC 2992

Y+315..00 VERN DB RT 0.02 P 181

8

3/00:17:00 MNVR R+II2.00 All DSC 0.200 SUN 8405-IIB
26:34 P �54.00AUTO DB AT 2.00 T 7 0237-230

Y+303.00 VERN DB RT 0.02 P 178

9

3/01:12:00 MNV_ _342.00 All DSC 0.200 SUN 3811-10B
19:58 P+ 13.00 AUTO DB AT 2.00 T 20 GX 304-1

Y+296.00 VERN DB RT 0.02 P 359

I0

3/01:43:001_%'VR R+197.00 All DSC 0.200 SUN 4557-IOW
57:17 P+ 42.00 AUTO DB AT 2.00 T 8i E[D 197770

Y+294.00 VERN DB RT 0.02 P 177

11

3/02-22:00 MNVR R+124.00 All DSC 0.200 SUN 6216-10U
26:11 P+287.00 AUTO DB AT 2.00 T 37 M81

Y+283.00 VERN DB RT 0.02 P 180

12

3/03:11:00 MNVR R+ 75.00 All DSC 0.200 SUN 2302-20W
24:43 P+ 82.00 AUTO DB AT 2.00 T 43 EZ CMa

Y+337.00 VERN DB RT 0.02 P 180

6-8 FLT PLN B
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____MET DAP
1

3/04:40:00 MNVR R+I09.00 DSC 0.200 3503-21B
45:52 P+ 34.00 DB AT 2.00 HR 1099

Y+329.00 DB RT 0.02

3/05:31:00 MNVR R+340.00 All DSC 0.200 SUN 8307-iiu
45:16 P+ 84.00 AUTO DB AT 2.00 T 12 M87

Y+291.00 VERN DB RT 0.02 P 182

3

3/06:20:00 MNVR R+174.00 All DSC 0.200 SUN 2102-10W

29:08 P+ 22.00 AUTO DB AT 2.00 T 16 Kappa Cas
Y+294.00 VERN DB RT 0.02 P 180

4

3/07:13:00 MNVR R+292.00 All DSC 0.200 SUN 8507-10B
20:24 P+ 56.00 AUTO DB AT 2.00iT 4 1407+265

Y+301.00 VERN!DB RT 0.02 P 35:

3/08:04:00MNVR R+ 87.00 All DSC 0.200 SUN 5104-IIU
16:37 P+ 63.00 AUTO DB AT 2.00 T 37 M79

Y+334.00 VERN DB RT 0.02 P 180

3/09:09:00 MNVR R+ 35.00 All DSC 0.200 SUN 2217-IIW

13:54 P+ 53.00 AUTO DB AT 2.00 T 3 p Car
Y+295.00 VERN DB RT 0.02 P 3

7

3/09:34:00 MNVR R+Ig0.00 All rDSC 0.200' S[_ 4122-IOU
41:36 P+123.00 AUTO DB AT 2.00 T 25 NC-C 7293

Y+287.00 !VERN DB RT 0.02 P 0 Helix Nebula

8

3/10:13:00 MNVR R+ 13.00 All DSC 0.200 S[_ 3808-IOB
21:27 P+ 41.00 AUTO DB AT 2.00 T 8 Cen X-3

Y+294.00 VERN DB RT 0.02 P 1

9

3/ll:llz00 _%FVR R+ 53.00 All DSC 0.200 SUN 5201-IOU
14:20 P+ 42.00 AUTO DB AT 2.00 T 13 NGC 104

Y+285.00 VERN DB RT 0.02 P 4 47 Tucanae

i0

3/11:41:00 MNVR R+ 89.00 All DSC 0.200 SUN 3705-20B
47:08 P+ 61.00 AUTO DB AT 2.00 T 58 0614+09

Y+355.00 VERN DB RT 0.02 P 179

II

3/12:15:00 MNVR R+ 60.00 All DSC 0.200 SUN 4416-50B
20:28 P+ 55.00 AUTO DB AT 2.00 T 3 i SN 1987A

Y+294.00 VERN DB RT 0.02 P 5

12

3/12:48:00 MNVR R+I16.00 All DSC 0.200 S_ 4201-10W
55:39 P+ 20.00 AUTO DB AT 2.00 T 41 M45

Y+330.00 :VERNJDB RT 0.02 P 1'79 Pleiades

6-9 FLT PLN B***ALL ATTITUDES IN MEAN OF 1950"**



3/13:39:0( MNVR R+320.00 A1 DSC 0.200 S[
47:3 P+308.00 AU DB AT 2.00 T NGC 6752

Y+283.00 VE DB RT 0.02 P I
23/14:28:0_ MNVR R+248.00 A1 DSC 0.200 8415-12H

43:0[ P+ 59.00 K_ DB AT 2.00 T 1700+64
Y+297.00 VEI DB RT 0.02 P 2

3

3/15:32:00 MNVR R+238.00 %1] DSC 0.200 2133-IOW

35:17 P+ 86.00 %b"] DB AT 2.00 r i P Cyg
Y+314.00 ?EF DB RT 0.02 P 31

4 -- --------------

3/16:15:0q MNVR R+351.00 £12 DSC 0.200 8506-IOH
23:51 P+ 96.00 dYI DB AT 2.00 _ _ 1211+143

Y+289.00 _R DB RT 0.02 ' I_

53/17:09:0 _WVR R+104.00 _11 4104-IOH
22:27 P+ 41.00 UT DB AT 2.00 ' _ NGC 1535

Y+331.00 ER DB RT 0.02 ' 17

3/18:13:0, MNVR R+ 33.00 ii DSC 0.200 4530-IOW
19:31 P+ 40.00 U_ DB AT 2.00 }_ 99264

Y+291.00 E_ DB RT 0.02 35

73/18:56:0( MNVR R+ 81.00 11 _ SUN 2127-'0W
19:01:28 P+ 74.00 fIX DB AT 2.00 5 _D 7

Y+349.00 _R_ DB RT 0.02 18

8

3/19:52:00 MNVR R+345.00 [i DSC 0,200 _UN 7310-10U
20:02:03 P+ 92.00 Ff[ DB AT 2.00 lq MI00

Y+289.00 _R_ DB RT 0.02 18_

3/20:12:00 MNVR R+152.00 1 DSC 0.200 |UN 6205-IOU
24:3: P+ 47.00 _I_ DB AT 2.00 NGC 720

Y+299.00 :RN DB RT 0.02 184

  /21:08:00.+267.00 UN 3 1410
16:41 P+ 58.00 TO DB AT 2.00 5 Her X-1

Y+302.00 RN DB RT 0.02 359

11

3/21:59:0C MNVR R+241.00 1 DSC 0.200 UN 8512-20H

22:01:19 P+ 60.00 i"O DB AT 2.00 3 Q 1821
Y+300.00 9,N DB RT 0.02 5

12

3/22:52:00 MNVR R+232.00 [ DSC 0.200 UN 4413-10H

55:2 P+ 91.00 [DiDB AT 2.00 25 Cyg Loop B
Y+313.00 _NIDB RT 0.02 0 Veil Nebula

***ALL A_'rITUDES IN MEAN OF 1950"** FLT B



MET MNVR OPTION nAP E/S REMARKS EVENT
1

3/23:49:00 MNVR R+323.00 All DSC 0.200 SUN 7407-iOU.
57:10 P+ 87.00 AUTO DB AT 2.00 T 17 NGC 4631

Y+284.00 VERN DB RT 0.02 P 180

2

4/00:35:00 MNVR R+ 63.00 All DSC 0.200 SUN 13805-IIB
45:59 P+ 54.00 AUTO DB AT 2.00 T 3 LMC X-4

Y+295.00 VERN DB RT 0.02 P 355

3

4/01:21:00 MNVR R+ 56.00 All DSC 0.200 SUN !4448-IOU
23:55 P+ 79.00 AUTO DB AT 2.00 T 18 !Vela SNR E

Y+311.00 VERN DB RT 0.02 P 181

4

4/02:15:00 MNVR R+I81.00 All !DSC 0.200 SUN 4564-12W
29:13 P+ 27.00 A_ID!DB AT 2.00 T 13 HD 216898

Y+294.00 VERNDB RT 0.02 P 180

5

4/02:46:001MNVR R+130.00 All DSC 0.200 SUN 7205-IOU
50:04 P+293.00 AVID DB AT 2.00 T 37 M82

Y+284.00 VERN DB RT 0.02 P 179

6

4/03:34:00 MNVR R+193.00 All DSC 0.200 SUN 4211-10W
37:35 P+ 32.00 AUTO DB AT 2.00 T 12 NGC 7023

Y+292.00 VERN DB RT 0.02 P 183

7

4/04:54:00 MNVR R �Ô���sDSC 0.200 SUN 3235-12B
57:07 P+316.00 AUTO DB AT 2.00 T 49 H 0538

Y+307.00 VERN DB RT 0.02 P 180

8

4/05:55:00 MNVR R+250.00 All DSC 0.200 SUN 6235-IOU
59:25 P+ 44.00 A_ID DB AT 2.00 T 19 MI01A

Y+279.00 VERN DB RT 0.02 P 182

9

4/06:46:00 MNVR R+192.00 All DSC 0.200 SUN 3115-IOW
49:32 P+ 26.00 AVI'O DB AT 2.00 T 14 HD 200775

Y+291.00 VERN DB RT 0.02 P 181

i0

4/07:36:00 MNVR R+333.00 All DSC 0.200 SUN 3811-20B
49:17 P+ 6.00 AUTO DB AT 2.00 T 23 GX 304-I

Y+299.00 VERN DB RT 0.02 P I

11

4/08:23:00 MNVR R+139.00 All DSC 0.200 SUN 5117-IOU
33:00 P+ 59.00 AUTO DB AT 2.001T 1 NGC 288

Y+297.00 VERN DB RT 0.021P 19

12

4/08:56:00 MNVR R+341.00 All DSC 0.200 SUN 6308-11B
09:10:50 P+ 81.00 AUTO DB AT 2.00 T 12 M49

Y+292.00 VERN DB RT 0.02 P 182

6-11 FLT PLN/35/FIN B
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1

4/09:58:00 MNVR R+ 82.00 DSC 0.200 8406-12B .
10:07:45 P+ 66.00 DB AT 2.00 PKS 0537-28Y+328.00 DB RT 0.02

2

4/10:33:00 MNVR R+343.00 DSC 0.200 8424-20B
42:19 P+ 77.00 DB AT 2.00 3C 273

Y+293.00 DB RT 0.02

4/II:30:00 MNVR R+ 73.00 All DSC 0.200 SUN 2302-30W
37:53 P+ 83.00 AUTO DB AT 2.00 T 44 EZ CMa

Y+338.00 VERN DB RT 0.02 P 18(

4/12:41:00 MNVR R+227.00 All DSC 0.200 SUN 0010-11H
53:37 P+ 89.00 AUTO DB AT 2.00 T 21 BD 284211

Y+309.00 VERNDB RT 0.02 P 358

4/13:18:00 _ R+295.00 All DSC 0.200 SUN 8117-22B
25:12 P+ 74.00 AUTO DB AT 2.00 T 18 NGC 4051

Y+280.00 VERN DB RT 0.02 P 182

6

4/14:26:00 MNVR R+I31.00 All DSC 0.200 SUN 6602-IIU
34:45 P+ 5.00 AUTO DB AT 2.00 T 33 NC-C891

Y+314.00 VERN DB RT 0.02 P 181

7

4/15:32:00 MNVR R+283.00 All DSC 0.200 SUN 0009-10H
42:13 P+ 48.00 AUTO DB AT 2.00 T 17 GD 190

Y+314..00 VERN DB RT 0.02 p 360
8

4/16:14:00 MNVR R+ 60.00 All DSC 0.200 SUN _[204-20H
21:18 P+162.00 AUTO DB AT 2.00 T 64 _PITER

Y+322.00 VERN DB RT 0.02 P 180
9

4/17:11:00 MNVR R+264.00 All DSC 0.200 SUN 2607-11H
18:37 P+ 58.00 AUTO DB AT 2.00 T 4 1707+427

Y+302.00 VERN DB RT 0.02 P 352

i0

4/17z40:00 MNVR R+144.00 All DSC 0.200 SUN 6602-12U
47:37 P+ 22.00 AUTO DB AT 2.00 T 19 NGC 891

Y+305.00 VERN DB RT 0.02 p 179

ii

4/18:35:00 MNVR R+299.00 All DSC 0.200 _ SUN 2533-IOH
45:03 P+ 62.00 AUTO DB AT 2.00 T 6 HZ43

Y+292.00 VERN DB RT 0.02 P 179

12

4/19:06:00 MNVR R 0All DSC 0.200 SUN 2609-12W
12:31 P+ 30.00 AUTO DB AT 2.00 T 12 G70D8247

Y+293.00 VERN DB RT 0.02 P 179

6-12 FLT B***ALL ATI_ITUDES IN MEAN OF 1950"**



AttJ

MET MNVR OPTION DAP E/S REMARKS EVENT
1

4/20:14:00 _ R+285.00 All DSC 0.200 SUN 6232-IOU .
19:19 P+ 62.00 AUTO DB AT 2.00 T 13 M63

Y+285.00 VERN DB RT 0.02 P 179 Sunflower Gx

2
4/20:29:00 MNVR R+I70.00 All DSC 0.200 SUN 9306-IIB

38:23 P+ 59.00 AUTO DB ATe2.00 T 2 CL 0016
Y+297.00 VERN DB RT 0.02 P 347

3
4/21:28:00 MNVR R+250.00 All DSC 0.200 SUN 3223-20H

34:15 P+ 67.00 AUTO DB AT 2.00 T 17 AM Her
Y+313.00 VERN DB RT 0.02 P 1

4

4/22:42:00iMNVR R+ 55.00 All DSC 0.200 SUN 3212-IIH
55:41 P+ 68.00 _AUTO DB AT 2.00 T ii C48D1557

Y+306.00 VERN DB RT 0.02 P 181

5
4/23:35:00 MNVR R+198.00 All DSC 0.200 SUN 4563-IOW

48:44! P+ 43.00 AUTO DB AT 2.001T 6 HD 216658
Y+296.00 VERN DB RT 0.02 P 175

6

5/00:40:00 MNVR R+218.00 All DSC 0.200 SUN 4447-IOB
40:51 P+ 61.00 AUTO DB AT 2.00 T 4 Cas A

Y+300.00 VERNIDB RT 0.02 P 2

7

5/02:00:00 MNVR R+ 96.00 All DSC 0.200 SUN 2109-20w
09:55 P+ 45.00 AUTO DB AT 2.00 T 52 Alpha Ori

Y+349.00 VERN DB RT 0.02 P 180 Betelgeuse

8
5/03:51:00 MNVR R+ 98.00 All DSC 0.200 SUN 6209-IOU

53:41 P+ 50.00 AUTO DB AT 2.00 T 19 NGC 1300
Y+317.00 VERN DB RT 0.02iP 179

i

9
5/05:12:00 TRK TGT=2 All DSC 0.200 KARTH LVLH R+I80 -ZLV

23:46 BV=3( 90.00, 0.00 AUTO DB AT 2.00 T 90 P+ 0!NOSE SOUTH
OM=270.00 VERN DB RT 0.02 P 0 Y+ 90 WASTE

H20 DUMP

I0
5/06:17:00 MNVR R+328.00 All DSC 0.200 SUN 7314-IOU

24:51 P+ 50.00 AUTO DB AT 2.00 T 2 M83
Y+299.00 VERN DB RT 0.02 P 5

II

5/07:12:00 MNVR R+139.00 All DSC 0.200 SUN 3235-13B
22:34 P+337.00 AUTO DB AT 2.0( T 37 H 0538

Y+302.00 VERN DB RT 0.02 P 181

12

5/07:50:00 MNVR R+359.00 All DSC 0.200 SUN 18117-21B
56:02 P+134.00 AUTO DB AT 2.00 T 27 NGC 4051

Y+275.00 VERN DB RT 0.02 P 180

6-13 FLT PLN B
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1

5/08:44:0 MNVR R+192.00 DSC 0.200 !4211-20W.
49:21 P+ 26.00 DB AT 2.00 NGC 7023

% Y+292.00 DB RT 0.02

5/09:49:00 MNVR R+272.00 All DSC J 0.200 SUN 3308~10W
53:57 P+ 55.00 AUTO DB AT 2.00!T 13 68 Her

Y+311.00 VERN DB RT 0.02 P 357

55/10:26:00 MNVR R+ 50.00 All DSC 0.200 SUN 8210-IOU
31:57 P+157.00 AUTO DB AT 2.00 T 45 NGC 3227

Y+301.00 !VERN DB RT 0.02 P 180 I
45/11:44:00 MNVR R+135.00 All DSC 0.200 SUN _2107-IOW

52:30 P+328.00 AUTO DB AT 2.00T 41 _A/pha Cam
Y+303.00 VERN DB RT 0.02 P 181 I

5 j

5/13:01:00 MNVR R+ 32.00 All DSC 0.20( SUN ":505-10U
08:39 P+146.00 AUTO DB AT 2.00 T 33 NGC 4278

Y+288.00 VERN DB RT 0.02 P 179

6

5/13:20:00 _ R+175.00 All DSC 0.200 SUN 6105-IIU
29:40 P+ 37.00 AUTO DB AT 2.00 T 8 M31

Y+297.00 VERN DB RT 0.02 P 185 Andromeda Gx
7

5/14:19:00 MNVR R+278.00 All DSC 0.200 SUN 13315-10 W
26:22 P+ 54.00 AUTO DB AT 2.00 T 2 44-i Boo

Y+300.00 VERNiDB RT 0.02 P 354

5/15:00:00 MNVR R+ 81.00 All DSC 0.200i SUN 5103-IIU
13:05 P+ 62.00 AUTO DB AT 2.00 T 21 NGC 1851

Y+319.00 VERN DB RT 0.02 P 179

9

5/16:04:00 MNVR R+ 53.00 All DSC 0.200 SUN 3807-IOB
07:52 P+ 84.00 AUTO DB AT 2.00 T 23 Vela X-I

Y+313.00 VERN DB RT 0.02 P 179

i0

5/16:24:00 _ R+164.00 All DSC 0.200 SUN 6105-12U
36:44 P+ 35.00 AUTO DB AT 2.00 T 9 M31

Y+299.00 VERN DB RT 0.02 P 183 Andromeda Gx

ii

5/17:22:00 MNVR R+ 21.00 All DSC 0.200 SUN 4207-20w
34:53 P+ 48.00 AUTO DB AT 2.00 T 3 Eta Car

Y+297.00 VERN DB RT 0.02 P 1

12

5/18:04:00 MN%_ R+ 95.00 All DSC 0.200 SUN 9314-IOB
10:40 P+ 48.00 AUTO DB AT 2.00 T 32 A 496

Y+330.00 VERN DB RT 0.02 P 180

6-14 FLT B
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MET MNVR OFI'ION DAP E/S REMARKS EVENT
1

5/19:04:00 MNVR R+331.00 All DSC 0.200! SUN III2-10H.
13:42 P+ 34.00 AUTO DB AT 2.00 T 11 COMET LEVY

Y+302.00 VERN DB RT 0.02 P 360
%

2

5/19:38:00 MNVR R+ 88.00 All DSC ,0.200 SUN 5103-12U
46:44 P+ 55.00 AUTO DB AT 2.00 T 30 NGC 1851

Y+328.00 VERN DB RT 0.02 P 181

3

5/20:38:00 MNVR R+ 54.00 All DSC 0.200 SUN 4416-30B
41:37 P+ 49.00 AUTO DB AT 2.00 T 3 SN 1987A

Y+296.00 VERN DB RT 0.02 P 351

4

5/21:37:00 MNVR R+331.00 All DSC 0.200 SUN 6310-21H
45:57 P+ 75.00 AUTO DB AT 2.00 T II M60

Y+291.00 VERN DB RT 0.02 P 180

5

5/22:34:00!MNVR R+I09.00 All DSC 0.200 SUN 4414-30B
48:54 P+ 19.00 AUTO:DB AT 2.00 T 54 M1

Y+346.00 VERN DB RT 0.02 P 180 Crab Nebula

6

5/23:37:00 MNVR R+289.00 All DSC 0.200 SUN 5106-10U
50:56 P+ 44.00 AUTO DB AT 2.00 T 15 M5

Y+312.00 VERN DB RT 0.02 P 359

7

6/00:19:00 MNVR R+ 74.00 All DSC 0.200 SUN 4205-iOW
30:44 P+ 88.00 AUTO DB AT 2.00 T 82 NGC 2261

Y+ 16.00 VERN DB RT 0.02 P 180 Hubble's

8 Variable Nb

6/01:15:00 MNVR R+III.00 All DSC 0.200 SUN 2402-10W
23:33 P+ 62.00 AUTO IDB AT 2.00 T 12 Eta Hor

Y+287.00 VERNIDB RT 0.02 P 360

9

6/02:26:00 MNVR R+336.00 All DSC 0.200 SUN 8310-12U
34:01 P+ 18.00 AUTO DB AT 2.00 T 17 Centaurus A

Y+301.00 VERN DB RT 0.02 P 0

I0

6/02:58:00 MNVR R+217.00 All DSC 0.200 SUN 3512-IOB
03:11:54 P+ 73.00 AUTO DB AT 2.00 T 12 AR Lac

Y+304.00 VERN DB RT 0.02!P 360

11

6/03:42:00 MNVR R+313.00 All DSC 0.200 SUN 9405-IOU
49:38 P+ 80.00 AUTO DB AT 2.00 T 19! SA 57

Y+282.00 VERN DB RT 0.02 P 180

12

6/04:25:00 MNVR R+170.00 All D$C 0.200 SUN 6140-IOU
34:33 P+ 49.00 AUTODB AT 2.00 T 2 M32/N206

Y+299.00 VERNiDB RT 0.02 P 173

6-15 FLT PLN/35/FIN S
***ALL ATI"ITUDES IN MEAN OF 1950"**



1

6/05:34:00 MNVR R+265.00 DSC 0.200 5107-IOU
41:34 P+ 54.00 DB AT 2.00 MI3

Y+303.00 DB RT 0.02 Hercules Cl

z

6/06:08:00 MNVR R+ 91.00 All DSC ,0.200 SUN 6314-IOU
22:26 P+ 53.00 AUTO DB AT 2.00 T 12 NGC 1399

Y+311.00 VERN DB RT 0.02 P 179

3

6/07:11:00 MNVR R+ 57.00 All DSC 0.200 SUN 4420-IOB

15:44 P+ 80.00 AUTO DB AT 2.00 T 23 Pup AC
Y+315.00 VERN DB RT 0.02 P 179

4

6/07"38:00 MNVR R+ 54.00 All DSC 0.200 SUN @612-12H

46:59 P+182.00 AUTO DB AT 2.00 T 39 Markarian 421
Y+284.00 VERN DB RT 0.02 P 180

5

6/09:08:00 MNVR R+154.00 All DSC 0.200 SUN 2203-IOW
16:58 P+ 21.00 AUTO DB AT 2.00 T 16 Phi Per

Y+302.00 VERN DB RT 0.02 P 180

6

6/10:07:00 MNVR R+315.00 All DSC 0.200 SUN 5105-IOU
17:03 P+ 67.00 AUTO DB AT 2.00 T I0 _L3

Y+291.00 VERN DB RT 0.02 P 180

7

6/10:47:00 MNVR R+277.00 All DSC 0.200 SUN _I07-10U
49:26 P+ 57.00 AUTO DB AT 2.00 T 14 _51

Y+285.00 VERN DB RT 0.02 P 182 Whirlpool Gx

8

6/12:13:00 MNVR R+227.00 All DSC 0.200 SUN 2133-22W

19:15 P+ 80.00 AUTO DB AT 2.00 T 18 P Cyg
Y+309.00 VERNIDB RT 0.02 P 358

9

6/12:47:00 MNVR R+ 96.00 All DSC 0.200 SUN 3218-IOH
53:4_ P+240.00 AUTO DB AT 2.00 T 34 UX UMa

Y+275.00 VERN DB RT 0.02 P 181

10

6/13:43:00 _ R+226.00 All DSC 0.200 SUN 5114-IOU
50:39 ' P+ 91.00 AUTO DB AT 2.00 T 25 M15

Y+311.00 VERN DB RT 0.02 P 358

11

6/14:16:00 MNVR R+266.00 All DSC 0.200 SUN 3218-20H
22:58 P+ 51.00 AUTO DB AT 2.00 IT 19 UK UMa

Y+280.00 VERN DB RT 0.02 P 182

12

6/15:14:00 _ R+198.00 All DSC 0.200 SUN 4:564-IIW
19:11 P+ 43.00 AUTO DB AT 2.00 T 5 _9 216898

Y+296.00 VERN DB RT 0.02 P 191

6-J FLT B
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Time

MET MNVR Q_rIQN DAP E/S REMARK S EVENT1

6/15:55:00 MNVR R+312.00 All DSC 0.200 SUN 9101-30B
16:02:19 P+ 72.00 AUTO DB AT 2.00 T 14 Coma Cluster

Y+287.00 VERN DB RT 0.02 P 181

2

6/16:52:00 MNVR R+249.00 All DSC 0.200 SUN 3223-31H
57:14 P+ 66.00 AUTO DB AT 2.00 T 16 AM Her

Y+313.00 VERNIDB RT 0.02 P 357

3

6/17:18:00 MNVR R+243.00 All DSC 0.200 SUN 8415-21H
19:27 P+ 53.00 AUTO DB AT 2.00 T 1 1700+64

Y+298.00 VERN DB RT 0.02 P 236

4

6/17:59:00 MNVR R+235.00 All DSC 0.200 SUN 2306-12W
18:02:15 P+ 81.00 AUTO DB AT 2.00 T 24 HD 191765

Y+316.00 VERN DB RT 0.02 P 0

5

6/18:42:00 MNVR R+ 67.00 All DSC 0.200 SUN 3208-10H
53:29 P+177.00 AUTO DB AT 2.00 T 81 _ U Gem

Y+333.00 VERN DB RT 0.02 P 179

6

6/19:37:00 MNVR R+266.00 All DSC 0.200 SUN 2607-12H
45:30 P+ 53.00 AUTO DB AT 2.00 T 9 1707+427

Y+308.00 VERN DB RT 0.02 P 1

7

6/20:14:00 MNVR R+346.00 All DSC 0.200 SUN 8116-12H
17:20 P+I16.00 AUTO DB AT 2.00 T 26 NGC 4151

Y+277.00 VERN DB RT 0.02 P 181

8

6/21:19:00 MNVR R+248.00 All DSC 0.200 i SUN 3223-32H
24:09 P+ 64.00 AUTO DB AT 2.00 T 17 AM Her

Y+314.00 VERN DB RT 0.02 P 1

9

6/21:50:00MNVR R+241.00 All DSC 0.200 SUN 8415-22H
51:26 P+ 51.00 !AUTO DB AT 2.00 T 0 1700+64

Y+299.00 VERN DB RT 0.02 P 103

I0

6/22:46:00 MNVR R+I15.00 All DSC 0.200 SUN 8202-32H
55:2( P+ 34.00 AUTO DB AT 2.00T 19 M77

Y+315.00 VERN DB RT 0.02 P 182

ii

6/23:55:00 MNVR R+I12.00 All DSC 0.200 SIm 8405-12B
56:49 P+ 49.00 AUTO DB AT 2.00 T 3 0237-230

Y+302.00 VERN DB RT 0.02 P 181

12

7/02:15:00 MNVR R+135.00 All DSC 0.200 SlAW 0658-20W
24:05 P+320.00 AUTO DB AT 2.00 T 43 HD 25443

Y+302.00 VERN DB RT 0.02 p ][81

6-17 FLT PLN/35/FIN B
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1

7/03:09:0 MNVR R+119.00 DSC 0.200 0002-10H
16:14 P DB AT 2.00 FEIGE 24

Y+315.00 DB RT 0.02

7/04:03:00 MNVR R+ 26.00 All DSC 0.200 SUN 6210-iOU
17:39 P+133.00 AUTO DB AT 2.00 T 32 MALIN 1

Y+290.00 VERN DB RT 0.02 P 180

3

7/04:55:00 MNVR R+203.00 All DSC 0.200 SUN 2235-10W

05:07:41 P+ 99.00 AUTO DB AT 2.00 T 23 Pi Aqr
Y+300.00 VERN DB RT 0.02 P 0

7/05:38:00 _%WR R+293.00 All DSC 0.200 SUN 9302-12U
48:55 P+ 54.00 AUTO DB AT 2.00 T 3 AB 1795

Y+296.00 VERN DB RT 0.02 P 181

7/06:32:00 MNVR R+I08.00 All DSC 0.200 SUN 3503-22B
45:59 P+ 31.00 AUTO DB AT 2.00 T 32 HR 1099

Y+328.00 VERNIDB RT 0.02 P 181

6

7/07:04:00 MNVR R+306.00 All DSC 0.200 SUN 9202-IOU
18:21 P+ 63.00 AUTO DB AT 2.00 T 10 ,%/31367

Y+291.00 IVERN!DB RT 0.02 P 181

7

7/08:02:0( MNVR R+208.00 All DSC 0.200 SUN 2230-IOW
08:59 P+ 47.00 AUTO DB'AT 2.00!T 2 HD 208682

Y+298.00 VERN DB RT 0.02 P 181

8

7/08:41:00 MNVR R+341.00 All DSC 0.200 SUN 6308-12B
49:38 P+ 80.00 AUTO DB AT 2.00 T 15 M49

Y+291.00 VERN DB RT 0.02 P 179

9

7/09:39z00 MNVR R+236.00 All DSC 0.200 SUN 5205-10U
48:22 P+ 86.00 AUTO!DB AT 2.00 T 29 H71

Y+319.00 VERN DB RT 0.02 P 359

io

7/I0:11:00 _%rVR R+331.00 All DSC 0.200 SUN 6310-12H
19:59 P+ 74.00 AUTO DB AT 2.00 T 13 M60

Y+291.00 VERN DB RT 0.02 P 180_

ii

7/11:10:00 MNVR R+233.00 All DSC 0.200 SUN 3749-20B

18:37 P+ 78.00 AUTO DB AT 2.00 T 22 Cygnus X-3
Y+314.00 VERN DB RT 0.02 P 360

12

7/II:53:00 MNVR R+ 53.00 All DSC 0.200 SUN 4405-30B
12:05:54 P+ 47.00 AUTO DB AT 2.00 T 4 N132 D

Y+296.00 VERN DB RT 0.02 P 7
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Timel"

MET MNVR OPTION DAP E/$ REMARKS EVENT

17/13:03:001!MNVR R+I09.00 All DSC 0.200 SUN I0608-20W"
15"57 P+256.00 AUTO DB AT 2.00 T 39 Beta UMa

Y+280.00 VERN DB RT 0.02 P 181 Merak

2

7/13:58:00 MNVR R+223.00 All DSC _ 0.200 SUN 2133-21W

14:05:21 P+ 84.00 AUTO DB AT 2.00 T 22 P Cyg
Y+311.00 VERN DB RT 0.02 P 1

3

7/14:35:00 MNVR R+ 58.00 All IDSC 0.200 SUN 4421-20B
48:05 P+ 73.00 AUTO DB AT 2.00 T 20 Vela X

Y+314.00 VERN DB RT 0.02 P 178

4

7/15:41:00 MNVR R+147.00 All DSC 0.200 SUN 4101-12H
48:33 P+ 74.00 AV_O DB AT 2.00 T 13 NGC 246

Y+290.00 VERN DB RT 0.02 P 1

5

7/16:05:00 MNVR R+ 53.00 All DSC 0.200 SUN 1204-30H
16:56 P+128.00 AUTO DB AT 2.00 T 521 JUPITER

Y+322.00 VERN DB RT 0.02 P 179 I

6
7/17:02:00 TRK TGT=2 All DSC 0.200 EARTH LVLH R+I80 0301-12U

12:28 BV=3( 90.00, 0.00) AUTO DB AT 2.00 T 90 P+ 01BR-EARTH
0M=270.00 VERN DB RT 0.02 P 0 Y+ 90 -ZLV

7 NOSE SOUTH
7/17:40:00 MNVR R+ 79.00 All DSC 0.200 :SUN i3110-10W

46:58 P+ 67.00 AUTO DB AT 2.00 T 47 HD 53367
Y+345..00 VERN DB RT 0.02 P 180

8
7/18:30:00 MNVR R+229.00 All DSC 0.200 SUN 2706-IOH

41:54 P+ 84.00 AUTO DB AT 2.00 T 24 NGC 6905
Y+314.00 VERN DB RT 0.02 P 360

9

7/19:22:00 MNVR R+316.00 All DSC 0.200 SUN 2533-20H
30:25 P+ 71.00 AUTO DB AT 2.00 T 14 HZ43

Y+288.00 VERN DB RT 0.02 P 180

I0

7/21:49:00 MNVR R+152.00 All DSC 0.2001 SUN 6119-IOU
22:00:29 P+ 42.00 IAU_D!DB AT 2.00 T 4 M33

Y+301.00 VERN DB RT 0.02 P 184 Triangulum Gx

ii

7/22:55:00 TRK TGT=-2 All DSC 0.200 _%RTH LVLH R+I80 DTO 902
23:00:41 BV=5(340.00, 0.00) AUTO DB AT 2.00 T 20 P+250 START ATT

OM=I80.00 VERN DB RT 0.02 P 180 Y+ 0 BIASED

12 +XLV +ZVV

7/22:55:00 REFERENCE ORB OPS All DSC 0.200
PROCEDURE FOR AUTO DB AT 2.00
OEX SUMS MNVRS VERN DB RT 0.02

6-19 FLT PLN/35/FIN B
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7/23:15:00 ROT

DSC 0.200 ROT A+149 AOTR INITBV=5( 0.00,270.00) DB AT 0.50
START P+291 NEG PITCH

DB AT 0.02 ATT Y+ 60
2

7/23:27:34 LVLH

__CC _ _0_ EA LVLH R+I80 ROTR STOP
DB AT10 0( T P+ 90 -XLV -ZW
DB RT 0.5( p Y+ 0

3

7/23:38:00 MNVR R+ 79.00 DSC 0.20, S! 8406-IIB45:0_ P+ 59.00 DB AT 2.01 p
Y+324.00 DB RT 0.0_ ? j PKS 0537-28

4

8/00:29:0( MNVR R+II5.00 DSC 0.2 St 9102-IOU33:3 P+ 35.00 DB AT 2.01

Y+314.00 DB RT 0.0: i 1 A 370
5

8/01:51:00 TRK TGT=-2 DSC 0.20[ AR LVLH A+180 -ZLV

02:01:33 BV=3( 90.00, 0.00 DB AT 2.00 P+ 0 NOSE SOUTH
----------------0M=270.00 DB AT 0.02 Y+ 90 WASTE6 _-

8/02:56:00 MNVR R+ 64.00 DSC 0.2( 3L_ 4658-IOH
03:04:21 P+ 80.00 DB AT 2.00 _ HD 55857

Y+327.00 DB RT 0.02 11

8/03:46:00 MNVR R+ 79.00 DSC 0.200 _U_ 3705-10B
49:13 P+ 70.00 DB AT 2.00 6 0614+09

Y+ 0.00 DB RT 0.02 18
--------

8/05:07:01 MNVR R+ 79.00 DSC 0.20 UN 8406-13B
10:1_ P+ 59.00 DB AT 2.00 2 iPKS 0537-28

Y+323.00 DB RT 0.02 18

8/06:04:00 MNVR R+ 51.00 DSC 0.20( [IN 4519-12W

06:42 P+ 46.00 DB AT 2.00 i SK 69-270Y+297.00 DB RT 0.02 I
i0

8/06:54:00 MNVR R+ 84.00
56:32 DSC 0.200 ]N 8102-13H

P+ 49.00 DB AT 2.00 " FAIRALL 9
Y+297.00 DB RT 0.02 ]

ii

8/07:41:00 MNVR R+330.00 DSC 0.200 rN 6310-22H
52:2E P+ 74.00 DB AT 2.00 14 M60

Y+291.00 DB RT 0.02 82

12 _ _ ---

8/08:45:00 POST IPS STOW: DSC. 0.200
CHANGE DAP A TO A1 DB AT 1.00

B TO B1 DB RT )2

***ALL ATTITUDES IN MEAN OF' 1950"** FLT PI_ B



A [e Timeline

MET MNVR OPTION DAP E/S REMARKS EVENT
1

8/08".55:00 MNVR R+238.00 A1 DSC 0.200 SUN STAR PR Cl IMU ALIGN-
09:03:04 P+ 78.00 AUTOIDB AT 1.00 T 18 -Y ST: 54

Y+309.00 VERN DB RT 0.02 ]._343 -Z ST: 27

2

8/09:15:00 TRK TGT=2 A1 DSC _.200 I.:ARTHLVLH R+180 -ZLV
22:20 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

0M=270.00 VERN DB RT 0.02 P 0 Y+ 90

3

8/16:30:00 ATL CONTINUES ON A1 DSC 0.200
PAGE 6-22 AUTO DB AT 1.00

VERN DB RT 0.02

6-21 FLT PLN/35/FIN B
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1

8/16: THE REMAINDER OF DSC 0.200
THIS ATL REFI_CTS DB AT 1.00
THE PLANNED LAUNCH DB RT 0.02

z

8/16:30:00 TRK TGT=-4 A1 DSC 0.200 SUN INRTL H+ 40 TAIL SUN
41:41 BV=5(184.00, 0.00)iAUTO DB AT 1.00 T 176 P+294 COLDSOAK

OM=270.00 VERN DB RT 0.02 P 177 Y+ 61

3

8/19:05:11 MNVR R+344.00 A1 DSC 0.200 SUN -Y ST: 43 D/O IMU ALIGN
11:59 P X�Ÿ�†�sDB AT 1.00 T 107 -Z ST: 28

TIG-2:58:00 Y+352.00 !VERN DB RT 0.02 P 295

4

8/19:16:59 MNVR R+ 15.00 B1 DSC 0.500 SUN -Y ST: 27 IMU VERIF
19:08 P+283.00 AUTO DB AT 3.00 T 158 -Z ST: 54

Y+ 44.00 NORM DB RT 0.20 P 233

8/21:48:11 MNVR R+I17.00 A_O DSC 0.500 SUN D/O TIG: D/O BURN ATT50:57 P+128.00 DB AT 3.50 T 127 8/22:03:11
rig -15:001 Y+ 64.00 * DB RT 0.30 P 149

6-22 FLT PLN/35/FIN B***ALL ATPITUDES IN MEAN OF 1950"**
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DAPBOOK

DAP A CONFIGURATIONS

AI* A2 A3 A4 AS A6 A8 A9 AIO

_ION ............

_NPULSEft/sec ....0.10 0.10 0.10 0.10 _0"10 ......0.10 0.10 0.10 0.05 0.01 0.01

DSC RT NORM °/sec 0.20( 0.400 0.20(1 0.200 0.200 0.200 0.500 0.200 0.200 0.200 0.200
VERN °/sec 0.20( 0.400 0.20( 0.008 0.200 C).200 0.200 0.200 0.200 0.200 0.200

PULSE NORM °/sec 0.10 0.10 {).30 O.10 D.I0 O.10 0.10 0.10 O.10 0.04 0.04
VERN °/sec D.01( 0.010 ).01C 0.010 0.050 0.010 0.010 D.010 0.010 0.010 0.010

_,,' COMP NORM °/see .00 .00 .00 .00 .00 .00 _.00 _.00 _.00 _.00 _.00
VERN °/sec .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000DEADBAND .........

ATT NORM (deg) i.O0 L.O0 i.O0 [.00 ;.00 5.00 3.00 ._.00 2.00 4.00 ).50
VERN (deg) L.O00 .000 .000 ).070 1.000 1.000 L.O00 L.O00 Io000 ._.00 .500

RATE NORM°/sec 0.20 t.20 _.20 ).20 0.20 _.20 ).20 )o20 ).20 ).20 ).20
VERN°/sec .020 .020 .020 .010 .020 .020 .020 .020 .020 .020 10.020JET OPT !

I

-rl

_" P 3

Y 1 3 3 1 3r--"

Z _k,'l" ...... I 1

-_ *I-LOADED OPS-2 DAPConfiguration --------

EI_
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TOP

FRONTCOVER'OAPBOOK'
DAP BOOK

I
:' _I.¢RO: :__:-_i''!i

FLT PLN/35/O/BAS

�OrbitlrKj Vehicle FLT PLN/35/O/BAS+

" 2 Earth Ctr
= 3 Earth tgt

Input LAT (+90)
LON(±180, + . East)
ALT (-3444.0 to

200o0.0 nm)= 4 Sunctr
- 5 Celestial tgt

Input RA(0-359.99)
OEC(±90)

" 1 7#- 2 -X*

- 3 -Z*
• 4 PTC(~2_ below +X)*
- 5 Optional

(0-359.99)
Input _P(270-359.99,0-90)

- 1 +X
2 -X

CNTLACCEL- 0 Orbiter alone /JET OPT- 1 No °nly/

s

2 Nose only I
i thru 5 not used : 3 Tail

�BACKOF FRONTCOVER

'DAPBOOK'

(reduced copy)
7-4 FLT PLN/35/FIN B



TOP

DAP PURPOSE

A1 - NOMINAL
IMU ALIGN

- LOSSOFVERN
• (NOSE& TAIL)
A2 - PTC
A3 - RCS HOT FIRE
A4 - GG
A5 - IMU ROTATION
A6.- LOSSOF VERN

(TAILONLY)
A7 - (Blank)
A8 - PREIPOSTDEPLOY
A9 - RENDEZVOUS
AIO- PROXOPS
A11 - ASTRO-IOPS
A12 - DTO902 OEXSUMS

FLT PLN/35/O/FIN

A1

TOP

+ ++
DAPA1 A1

PURPOSE: TRANSLATION
O.1 0 1 PULSE

NOMINAL
IMUALIGN ROTATION
LOSSOF VERN 0_._20 0 2 DSCRT NORM
(NOSE& TAIL) 0,,_2_0._0 3 VERN

0.1 0 4 PULSE NORM
_0.,,0I _O 5 VERN

oO 0 6 COMP NORM
,,0 _00 7 VERN

DEAOBAND
__s.o_o e ATT NORM

_ _1,,OO 0 9 VERN

0.2 0 10 RATE NORM
,,02 0 11 VERN

1 12 JET OPT P
1 13 Y

0 14 CNTLACCEL

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

TOP

(reducedcopy) 7-5 FLT PLN/35/FINB



TOP

+ A, + +
DAP A2 A2

PURPOSE: TRANSLATION
O. 1 0 1 PULSE

PTC
ROTATION

0.4_O_O_ 2 DSC RT NORM
0.4__0_0 3 VERN
0.1 -0 4 PULSE NORM

0._010 5 VERN
.0__0 6 COMP NORM

.000 7 VERN

DEAOBAND

_ 1.0 _0 8 ATT NORM
_ _1.0-0-0 9 VERN

_0.20 10 RATE NORM
._0_20 11 VERN

_1 12 JET OPT P
_1 13 Y

-0 14 CNTL ACCEL

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

TOP

TOP

DAP A3 A3
PURPOSE:

TRANSLATION
RCSN0T FIRE 0.1 0 1 PULSE

ROTATION
0-2 _0_0 2 DSC RT NORM
_0.-2_0_0 3 VERN
0.30 4 PULSE NORM

g.-_i__ 5 VERM
•-0 -0 6 COMP NORM

• -0 -0 0 7 VERN

DEADBANO

- 5.0 0 98 ATT NORM_ -1.___5_e VERN

-0.2. -0 10 RATE NORM
.O -2 -0 11 VERN

3 12 JET OPT p
3 Z3 y

_0 14 CNI'LACCEL

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

A4 "--

�++ +TOP

(reducedcopy) 7-6 FLT PLN/35/FINB



TOP

+ + +
DAP A4 A4

PURPOSE: TRANSLATI0N
.(!.1 O_ I PULSE

GG
ROTATION

o._oo 2 OSCRTNORM
0_..(!_0_8 3 VERN
.C!.1_0 4 PULSE NORM

O_._C!_i_0 S VERN
._00 6 COMP NORM

._C!_00 7 .VERN

DEADBAND
_ _1..00 8 ATT NORM

_ O_.C!7 _0 9 VERN

_0!.2_O_ 10 RATE NORM
._0!_IO_ 11 VERN

_1 12 JET OPT P
_3 13 Y

O_ 14 CNTL ACCEL

FLT PLN/3S/0/BAS FLT PLN/35/0/BAS

A5

T-OP

TOP

DAP AS AS

TRANSLATION
PURPOSE: [!.1 0 1 PULSE

IMU ROTATION ROTATION
0.2 0 0 2 DSC RT NORM
0._! 0 0 3 VERN

- ([. _ 4 PULSE NORM
0.(!5 0 5 VERN

.0 _0 6 COMP NORM
.(! 0 0 7 VERN

OEADBAND
_ .mj._O_0 8 ATT NORM

- _.1.(!0 _0 9 VERN

.(!._2O_ 10 RATE NORM
.(!_2_0 11 VERN

-1 12 JET OPT P
_1 13 Y

O_ 14 CNTL ACCEL

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

A6

t
TOP

(reducedcopy) 7-7 FLT PLN/35/FINB



TOP

+ ,.++ +
DAPA6 A6

PURPOSE: T_NS_TION

LOSS OF VERN _1! _ 1 PULSE

(TAIL ONLY) ROTATION
_._ _ _ 2 DSC RT NORM
_._ _ _ 3 VERN
_._ _ 4 PULSE NORM

g-_ ! Q 5 VERN
•_ g 6 COMP NORM

•_ 7 VERN

DEADBANO
_ _._ _ 8 ATT NORM

-!._ 9 VERN

Q.Z _ I0 RATE NORM
•_ Z _ 11 VERN

12 JET OPT P
3 13 y

g 14 CNTL ACCEL

FLT PLN/35/O/B_ FLT PLN/35/O/B_

�++"TOP

TOP

+ ,, + +
DAP A7 A7

PURPOSE: (Blank) TRANSLATION
_._ _ I PULSE

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

__.____ 4 PULSE NORM
-._ _ _ 5 VERN

•_ _ 6 COMP NORM
-_ _ _ 7 VERN

DEADBAND
- _-_ _ 8 ATT NORM

- --- _ _ 9 VERN

_-__ 10 RATE NORM
•___ 11 VERN

12 JET OPT, p
_ 13 y

_ 14 CNTL ACCEL

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

TOP

(reduced copy)
7-8 FLT PLN/35/FIN B



TOP

+,, + +
DAP A8 A8

PURPOSE: TRANSLATION
, 0.! 0 1 PULSE

PRE/POST DEPLOY
ROTATION

_0._5-0-0 2 DSC RT NORM
_0.2_0-0 3 VERN
-0.!-0 4 PULSE NORM

-0._0_I_0 S VERN
,-0-0 6 COMP NORM

.0 _0-0 7 VERN

DEADBAND

__3.oo e ATT NORM
_ 1.0 -0_0 9 VERN

_0.2_0 10 RATE NORM
._0_2O_ 11 VERN

! 12 JET OPT P
_z z3 Y

0 14 CNTLACCEL

FLT PLN/35/O/BAS FLT PLN/35/O/EAS
I

A9

+ +
"TOP

TOP

�A,+
DAP Ag Ag

PURPOSE: TRANSLATION
0.1 0 1 PULSE

RENDEZVOUS
ROTATI ON

-0.2 0 0 2 DSC RT NORM
0.2 _0_0 3 VERN

0.1 0 4 PULSE NORM
o.9z _o s VERN

._o-0 6 coMP NORM
.0 -0 0 7 VERN

OEADBAND
2.0 0 8 ATT NORM

_ i,_O_0_0 g VERN

O.Z 0 10 RATE NORM
,,O2 0 11 VERN

-1 12 ,.lET OPT P
-1 13 Y

_0 14 CNTL ACCEL

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

TOP

(reducedcopy) 7-9 FLT PLN/35/FINB



TOP

+ A, Ÿ�+
DAP A10 A10

PURPOSE: TRANSLATION
_._ ; PULSE

PROXOPS
ROTATION

0.200 2 DSC RT NORM
0.200 3 VERN
_.! _ 4 PULSE NORM

_._ ! _ 5 VERN
.00 6 COMP NORM

.000 7 VERN

DEADBAND

_ 2.00 B ATT NORM
_ !._ 00 9 VERN

_.Z _ I0 _TE NORM
•_ Z _ 11 VERN

12 JET OPT P
! 13 Y

14 CNTL ACCEL

FLT PLN/35/0/B_ FLT PLN/35/O/B_

+ A11
TOP

TOP

A,o �DAP All All

PURPOSE: T_NS_TION
9.9 ! ; PULSE

_TRO-10PS

ROTATION
_-Z _ _ 2 OSCRT NO_
_._ _ _ 3 VERN
0.04 4 PULSE NORM

_.Q _ _ 5 VERN
.99 6 c_P NO_

.0 0 0 7 VERN

OEADBAND
__.O 9 e A_ NO_

_Z-9 9 9 9 VERN

O.Z 0 10 _TE NORM
.0 2 0 11 VERN

12 JET OPT P
13 Y

14 CHTLACCEL

FLT PLN/35/O/B_ FLT PLN/35/O/BAS

-I --I--
TOP

(reducedcopy) 7-10 FLT PLN/35/FIN B



TOP

All

DAP A 12
A12

PURPOSE: TRANSLATION
0._0 l_ 1 PULSE

DTO902 OEXSUMS
ROTATION

_0.2__0.O_ 2 DSC RT NORM
0.2 O_O_ 3 VERN
_0.0_4 4 PULSE NORM

O_.O1 O_ B VERN
._0O_ 6 COMP NORM

.00 O_ 7 VERN

DEADBAND

O_0._50 8 ATT NORM
!)_0.5 O_O_ 9 VERN

/

0.2 0 10 RATE NORM
.0__2O_ 11 VERN

3 12 JET OPT P
-3 13 Y

0 14 CNTL ACCEL

FLT PLN/35/O/FIN FLT PLN/35/FIN A

+ +
TOP

TOP TOP

DAP PURPOS_E

BI - NOMINAL
PRCS IMU ALIGN
OMS & RCS BURNS

B2 - LOSS OF VERN

(TAIL ONLY)
B3 - LOSS OF VERN

(NOSE & TAIL)
GG MNVR

B4 - SSUS DEPLOY
B5 - COPSCAL
B6 - RENDEZVOUS
B7 - PROXOPS
B8 - (Blank)
B9 - OTO902 OEXSUMS

FLT PLN/3S/O/FIN FLT PLN/35/O/FIN

+ + "+
(reduced copy) 7-11 FLT PLN/351FIN B



TOP

DAPB1 B1

PURPOSE: TRANSLATION

NOMINAL PULSE 15 0.0
PRCSIMUALIGN ROTATION

OM5 & RCS BURNS DSC RT NORM 16 0.5 0 0
VERN 17 0.2_0 O_

PULSE NORM 18 0.0_4
VERN 19 0.0 0 _2

COMP NORM 20 .00
VERN 21 .0_O_0

OEADBAND

ATT NORM22 _ _3.O_0
VERN 23 _ !.0 O_0

RATE NORM 24 0.2 O_
VERN 25 ._02 0

JET OPT P 26 1
Y 27 1

CNTLACCEL 28 0

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

TOP

TOP

+ ., ++ +
DAP B2 B2

PURPOSE: TRANSLATION
PULSE 15 o.0 2LOSSOF VERN

(TAIL ONLY) ROTATION
OSCRT NORM 16 0.2 0 0

VERN 17 0.2 0 _0
PULSE NORM 18 _0.0_4

VERN 19 _O._D_0_2
CONP NORM20 .0 0

VERN 21 .0_0 _0

DEADBAND
ATT NORM2_ _ 3.OO

VERN 23 _ 1.0 0_0

RATE NORM24 0.2 0
VERN 25 o0 2 0

JET OPT P 26
Y 27

CNTLACCEL 28
FLT PLN/35/O/BAS FLT PLN/35/O/BAS

B3

+ +TOP

L

(reducedcopy) 7-12 FLT PLN/35/FINB



TOP

B2

DAPB3 B3

PURPOSE: TRaNSiTION
PULSE 15 0._02

LOSSOF VERN
(NOSE& TAIL) ROTATION

GG MNVR nsc RT NORM 16 0.2 0 O
VERN 17 0.2 0

PULSE NORM 18 - 0._0_4
VERN 19 _0.0_0-2

COMP NORM 20 .0 0
VERN 21 .0 _0_0

DEADBAND
AT[ NORM22 _ _3._00

VERN 23 _ 1.0_0_0

RATE NORM24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 1
Y 27 !

CNTLACCEL 28 _0

FLT PLN/35/O/BAS FL'FPLN/35/O/BAS

B4

+ +
TOP

TOP

DAP B4 B4

PURPOSE: TP,ANSLATION
PULSE 15 0.0 2

SSUSDEPLOY
ROTATION
DSCRT NORM16 0.2 0 0

VERN 17 0.0 0 8
PULSENORM18 0.0 4

VERN 19 _0.0_0_2
COMPNORM20 ._o_o

VERN 21 .0 0 0

DEADBAND
ATT NORM22 _ 0.3 0

VERN 23 - 0.10_0

R,A'rE NORM24 0.2 0
VERN 25 .0 _1_0

,.lETOPT P 26 _3
Y z7 3

CNTLACCEL 28 _0

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

B5

++
TOP

(reducedcopy) 7-13 FLT PLN/35/FINB



TOP

+ .,_-+DAP BS B5

PURPOSE: TRANSLATION
• PULSE 15 0.0 2
"" COASCAL ---

ROTATION

OSC RT NORM 16 0.2__00
VERN 17 _0._0_i6

PULSE NORM 18 _0.0_4
VERN 19 0.0 _0_2

COMP NORM 20 .0 0
VERN 21 .0__0_0 ...

DEAOBANO

ATT NORM ;)2 .._3.0_0
VERN 23 .,.D._O_3_3

RATE NORM 24 0.2 _O
VERN 25 .0 _2_0

JET OPT P 26 _3
Y 27 _3

CNTLACCEL 28 _0

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

B6

� Ÿ�TOP

TOP

�.+ + -_-
I I

DAP B6 B6

PURPOSE: TRANSLATION

PULSE 15 _0.0_RENDEZVOUS
ROTATION

OSC RT NORM 16 0.5 0 0
VERN 17 0.2 O_O_

PULSE NORM 18 0.0 4
VERN19 0.0_O_2

COMP NORM 20 .0_ 0
VERN21 .0_00

DEADBAND

A1"r NORM 22 _ Z.O 0
VERNZ3 -I-009

RATE NORM 24 0.2 0
VEeR25 .0-2 0

•lET OPT P 26 1
Y 27 -1

CNTLACCEL 28 0

FLT PLN/35/O/BAS FLT PLN/3S/O/BAS
I

B7

+ + +
TOP

(reducedcopy)
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TOP

+ . +, +
DAP B7 B7

PURPOSE: TRANSLATION
PULSE 15 0.0 !

PROXOPS J
ROTATION

DSCRT NORM 16 0_.2 0 O_
VERN17 0_..2O_0

PULSE NORM 18 0_.0_4
VERN lg _0.0 0 2

C(_qP NORM 20 .0 O_
VERN 21 .0 0 0

OEADBAND

ATF NORM 22 _ 2.0 O_
VERN 23 _ 1.0_0 O_

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 1_
Y 27 1

CNTLACCEL 28 0

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

B8

•TOP
TOP

_B7

DAP B8 B8

PURPOSE: (Blank) TRANSLATION
PULSE 15 _._ -

ROTATION
OSCRT NORM 16 _.___

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

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

VERN 21 ._ - -

DEAOBAND
ATr NORM 22

VERN 23 ------

RATE NORM24
VERN 25

JET OPT P 26
Y 27

CNTILACCEL 28

FLT PLN/35/O/BAS FLT PLN/35/O/BAS

TOP
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TOP TOP

+ .+ � �DAPBg Bg

PURPOSE: TRANSLATION
PUL_;E 15 _.0._0_2

DTO 902 OEX SUMS ROTATION

DSC RT NORM 16 0._20 _0 ,'
VERN 17 0._2O__0

PULSE NORM 18 0.0 4
VERN 19 o._o_o2

COMP NORM 20 .0__0
VERN 21 ._00 _0

DEADBAND
ATT NORM 22 1 0.0_0

VERN 23 1 _0..0_00.

RATE NORM 24 0.5 0
VERN 25 ._5O_Q

JET OPT P 26 _3
Y 27 3.

CNTLACCEL 28 _0
FLT PLN/35/O/FIN FLT PLN/35/O/FIN

+ + +
�.FLT PLN/35/O/FIN

+ +
TOP

(reduced copy)
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FLIGHT PLAN NOTES

(CONSTRAINTSAND GUIDELINES)

A. FLIGHTDESCRIPTION

The STS-35 (0V-102)launchfrom KSC on November30, 1990 _ICycle3R)
will be into a 190 nm orbit at an inclinationof 28.45 de(frees.The
nominalmissiondurationwill be 9'days. Nominal landing-occursat
EDW on December8, 1990. Consumablemargins may permit a real-time
missionextensionof one day (10 day mission).

Landingopportunitiesare:
¢0
UJ

_- Landing
z° Orb;t No. __Site Local Time

=" Nominal Primary 142 EDW 21:34 PST..J

=" Backup 143 EDW 23:11PST
_- WeatherAir. 142 KSC 00:43 EST.J

,. WeatherAir. 142 NOR 22:37 MST

1 Day Late Primary 157 EDW 20:23 PST
Backup 158 EDW 21:59 PST
WeatherAlt. 157 KSC 23:32 EST
WeatherAir. 157 NOR 21:26 MST
WeatherAft. 158 NOR 23:02 MS1

2 Days Late Primary 172 EDW 19:12 PST
Backup 173 EDW 20:48 PST
WeatherAft. 172 KSC 22:20 EST
WeatherAft. 173 KSC 23:57 EST
WeatherAlt. 172 NOR 20:14 MST

MAJOR EVENTS

LAUNCH (KSC) November30, 1990
MET (DD/HH:MM:SS) 00/00:00:00
Day of year 332
CST/GMT 00:26/06:26

OMS-___22
MET (DD/HH:MM:SS) 00/00:43:00
DV (fps) 277.4
ORBIT ha/hp (nm) 190/190

DEORBITBURN

MET (OD/HH:MM) 08/22:03

LANDING (EDW)
MET (DD/HH:MM) 08/23:08
Day of year 340
CST/GMT 23:34/05:34
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B. CREW

1. There will be 7 crewmembersonboarddivided into teams as
follows:

RED Team - PLT, MS3, PS2
BLUE Team - MS1, MS2, PS1

The CDR is not assignedto a team and is free to adjust his hours
real-timeas necessary. Each team works approximately12 hours
followedby 12 hours off duty. This allows continuous24
hour/daypayloadoperations.

2. The crewmembersassignedto the missionare:

CDR - Vance D. Brand
PLT - Guy S. Gardner
MS1 - JeffreyA. Hoffman
MS2 - John M. Lounge
MS3 - RobertA. Parker
PSI ° SamuelT. Durrance
PS2 - RonaldA. Parise

3. The crewmembersresponsiblefor perfo1_ingan EVA, shouldone
becomenecessary,are: MSI as EV1, MS2 as EV2, and PLT as IV.

C. ORBITERSYSTEMS

1. Communicationsand Instrumentation

a. The OperationalInstrumentation(OI) systemwill nominallybe
managedfrom the ground throughuplink real-timecommands
(RTCs)coordinatedwith the crew.

b. TDR$ coverageis assumedto be supportedby TDRS-E (41
degreesW) and TDRS-W (171 degreesW) and is the prime mode
of communicationcoverage.

c. GSTDN sites are availableon a 4 hour call-upbasis: MIL
(MLX),BDA, DKR, GDS (GDX),VAN, DFR, RID, CAN.

d. TDRS Ku-Bandis the prime mode of real-timeTV; however,
there are also 3 GSTDN sites availableas backup (go minute
leadtime required): GDS (GDX),MIL (MLX),and VAN.

e. RTS sites are availableon a 2 hour call-upbasis: HTS, GTS,
VTS, lOS, CTS, OTS.

f. TDRS-E and TDRS-W are assumedavailableto supportKu-Band
uplink (e.g.,TAGS).

g. HDR uplink (e.g.,Teleprinter)is availablethroughTDRS-E
and TDRS-W.
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2. Guidanceand Navigation

a. The orbiterstate vectormust be uplinkedwhenever downtrack
error in the on-boardvector comes greaterthan 20 nm, but
is usuallyuplinkedwhen errc , are greaterthan 5 nm. Theseare real-timecalls

b. IMU alignmentsoccur approx(matelyevery 12 hours and prior
to major events requiringlow navigationuncertainty. IMU
alignmentswill use stars of opportunitywhen possibleduringASTRO observations.

3. EnvironmentalControland Life SupportSubsystem(ECLSS)

a. Two C02 absorbersare installedprior to launch. On-orbit,
the canistersare alternatelyreplacedas requiredper thecue card.

b. There are Four supplywater tanks and one waste water tank
which are loadedfor launchwith volumessufficientto _eet a
launchday deorbitopportunitywith payloadbay doors (PLODs)
failedclosed. Managementof supplywater will be
accomplishedthroughthe use of the toppingflash evaporator
system (FES). Waste tank dumps are scheduled.

4. DC UtilityPower Usage

The followingtables are the DC and AC UtilityPower Outlet
Schedules. The times of outlet reconfigurationduring themissionare shown.

DC UTILITYPOWER OUTLET SCHEDULE

ET POSTPRELAUNCH INSERTION ON-ORBIT DEORBIT

OUTLET_ 0/1:46 0/19:45 8/10:00 PREP

019 PLT* __ __
MNA -- PLT*

MO52J MS3,PS1,PS2* __ SAREX-C -- MS1,PS1,PS2*
F1 __ w--

MNB ......

MO13Q -- __

All MSI*,MS2* ...... MS;2*,MS3*
MNC A15 CDR* TPR TPR TPR CDR*MO30F --

MNA
OR L15 --
MNB ....

NOTES: * Crewmembersuit fan
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AC UTILITYPOWER OUTLETSCHEDULE

_ET POSTPRELAUNCH INSERTION ON-ORBIT DEORBIT

OUTLET_ 0/1:46 5/17:45 8/15:00 PREP
MO52J .... , __

ACl --

F1 -- SPOC SPOC SPOC -_

MO13Q .... DTO329-IWCS --
AC3 --

A15 ......

NOTE: Intermittent AC outlets are needed for the vacuumcleaner
and the photo floodlight.

D. TEXT UPLINKSYSTEM

1. The Text and GraphicsSystem (TAGS) is a high-resolution
facsimilesystem that scans text or graphicsmaterial and
convertsthe analogSCAN data into serialdigitaldata. This
data is transmittedvia a telemetryllnk to the cathode-raytube
hardcopier. Transmissiontime for an 8-1/2 by 11-inchpage can
vary from just over I minute to just over 16 minutesdependingon
the hardcopyresolutiondesired. The TAGS can only uplink images
using Ku-Band. Thls Flight Plan assumesKu-Bandforwardlink is
availablefor both TDRS-E and TDRS-W,and TAGS is the primary
mode of text uplink. Instrumentationhas the capabilityto
uplink onboardhardcopiercontrolcommandsvia S-Band or
Ku-Bandfor power on, advance,ready,standby,and off.

2. The teleprinter(TPR)will providea backupon-orbitcapability
to receiveand reproducetext-onlydata from MCC. The TPR uses
S-Band and is not dependenton TDRS Ku-Band. TPR requires1 to
2.5 minutesper message,dependingon the numberof lines (up to
66).

E. TELEVISION/PHOTOGRAPHY

1. The CCTV systemsprovidetwo color,wide-anglecamerasfor in-
cabin coverage. There will also be four PLB TV cameras. There
are three differentlens assembliesfor the PLB cameras (color
lens assembly,monochromelens assembly,and wide-anglelens
assembly). The type of lens assemblyfor each PLB camera is
documentedin the Flight RequirementsDocument.

2. There is a video tape recorderavailablewith 30-minute
cassettes.

3. Three camera systemsare available: 35mm, 16mm, and 70mm.
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F. PAYLOADS

1. ASTRO-1

ASTRO-Iconsistsof the ASTRO packageand the Broad Band X-ray
Telescope (BBXRT)package. The payloadwill make ultraviolet
observationsof stars, galaxies,planets'magnetospheres,and
quasars. X-ray observationswill be made of stars,g_laxies,and
supernovaremnants.

ASTRO containsthree experimentsmountedto the Spacelab Instru-
ment PointingSystem (IPS)which is in turn mountedon two IGLOO
pallets. In additionto standardSpacelab hardware,ASTRO will
utilizean Image Motion CompensationSystem (IMCS) to improve
Pointingaccuracy. The BBXRT packageconsistsof a telescope
which is mounted to the Two-Axis PointingSystem (TAPS). This
assemblyis mounted in the PLB by the TAPS SupportStr_cture
(TS$). BBXRT instrumentpointing is aided by the use of an
aspectcamera and star tracker.

a. HopkinsUltravioletTelescope(HUT)

This ASTRO experimentis comprisedof a telescope_odule
containingoptics and detector systemwithin a shuttered

environmentalcanisterand an electronicsmodule containing
two experimentprocessors. The objectiveof the HLITis to
obtain imagesof faint objects in the ultravioletbands of
900 to 1200A. These imageswill be used to investigate
interstellarmedium. Also, Saturnwill be observeOPin order
to study,the interactionof the planet'smagnetospherewith
the solarwind.

b. WisconsinUltravioletPhoto-PolarimeterExperiment(WUPPE)

This ASTRO experimentis composedof a telescopeand a
spectropolarimeter.The objectiveof the WUPPE is to obtaln
spectropolarimetricand spectrophotometricobservationsof
astronomicalobjectssuch as hot stars,galactic nuclei,and
quasars in the range of 1400 to 3200 A.

c. UltravioletImagingTelescope(UIT)

The UIT is a 38cm f/9 Ritchey-Cretientelescopewhich is
containedin a thermallycontrolled,vacuum sealedcontainer.
The objectiveof this ASTRO telescopeis to obtain Imagesof
faint objectsin broad ultravioletbands in the wavelength
range of 1250 to 2800 A. These imageswill be used to
investigatethe present stellarcontent and historyof star
formationin galaxies,the nature of spiral structure,and
nonthermalsources in galaxies.

d. Broad Band X-ray Telescope(BBXRT)

BBXRT is comprisedof two coaligned,grazing incidence,
imagingtelescopes. The instrumentacquiresthe X-ray
spectraof a large varietyof celestialobjects including
galaxies,clustersof galaxies,supernovaremnants,and
stars. The acquiredspectrawill be used to identify
composition,temperature,and ionizationstructure.

8-6 FLT PLN/35/FINB



2. SAREX (ShuttleAmateurRadio Experiment)

SAREX is a suite of amateurradio equipmentconsistingof a
handheldtransceiver,window antenna,headsetassembly,and
PayloadGeneralSupportComputer (PGSC). PS2, a licensedamateur
radio operator,will use SAREX to communicatewith variousgroundradio operators.

3. AMOS (Air Force Maui OpticalSite)

The primaryobjectiveof the AMOS project is to use the orbiter
during cooperativeoverflightsof Maul. This allows the
collectionof imagerydata to supportcalibrationof the AMOS
ground-basedsensorsand the observationof plume phenomenology.
No unique onboardhardwareis associatedwith the test. No
standardAMOS tests will be planned. Instead,maneuvers
associatedwith ASTRO-1will be observed.

G. ON-ORBITDTOs

1. ImprovedWaste CollectionSystem Evaluation(DTO 329)

The DTO will evaluatethe on-orbltoperationalcapabilitiesof
the WhitmoreImprovedWaste CollectionSystem (IWCS). The system
uses the existingWaste CollectionSystem (WCS) vacuum outlet.

2. Trash Compactionand RetentionSystem Demonstration(DTO 634)

The DTO will assess the feasibilityof trash compactionof
inflight,crew-relateddebris. The apparatusoccupiesone
middeck lockerand consistsof a geared mechanismwhich allows
manual compactionof wet and dry trash.

3. OEX ShuttleUpper-AtmosphereMass Spectrometer(SUMS)(DTO 902)

The OEX SUMS DTO will measureair densityand identify
atmosphericconstituentsin the upper atmosphere. This data will
be used to calculateaerodynamicforce coefficientsand

derivativesover the entry trajectoryand to evaluatedesignpredictions.

H. ON-ORBITDSOs

1. PreflightAdaptionTraining (DSO 468)

This DSO involvesthe collectionof crewmemberreactionsto
stimulusrearrangementof space flight producedby a prototype
trainerused preflightand postflight. The assignedcrewmember
will document (via cassettetape recorder)perceivedself
motion/surroundmotion accompanyingslow head motionson-orbitand during entry.
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2. InflightAerobic Exercise(DSO 476)

This DSO will determinethe effectsof regularaerobicexercise
on the maintenanceof aerobicpower and economy. Dai'lyaerobic
exercisewill inhibitthe decrease in cardiacdimensionsobserved
during space flight and thus improvepostflightorthostatic
tolerance. Such activitywill also minimize the loss of aerobic
capacitypostflight.

3. Heavy IsotopeEnrichmentof ShuttleGalley Water (DSO 480)

As water is producedby the fuel cells during a mission,galley
water samplesexhibitslowly increasingenrichmentin deuterium
and 1B-oxygen. Since studiesusing water labeledwith these
heavy isotopesare plannedfor futureSpacelabmissiorts,the DSO
requiresperiodicon-orbitcollectionof galley water.

4. OrthostaticFunctionDuring Entry, Landing,and Egress (DSO 603)

The orthostatlcfunctionof crewmembersduring the stressesof
entry, landing,,and egress on longershuttlemissionswill be
studiedwith this DSO. The collecteddata will aid in the study
of inflightcountermeasureswhich can reduce orthostaticstress
affects on heart rate, blood pressure,cardiacoutput,cerebral
blood flow, and peripheralresistancefrom deorbitburn until
egress.

5. Blood PressureVariabilityDuringSpace Flight (DSO 602)

The total variationin blood pressure and heart rate over a 24
hour period Is less in the microgravityenvironmentthan on
Earth. The reductionIn variabilityis most apparent_mid-flight
and is pronouncedon longerflights. In order to developappro-
priate countermeasuresfor orthostatlcintolerance,thls DSOwill
acquireon-orbltheart rate and blood pressureparametersof a
participatingcrewmember.
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EA/V. BRASHER 553.1/U. MITCHELL (2) DON/CHIEFEC/b/. HOLMES 740.3/S. OLDEN (2)
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