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INTRODUCTION

The STS-60 Flight Plan is the Flight Data File article that contains the on—orbit timeline. [t
does not contain the detailed timelines that are covered in the Ascent, Post Insertion,
Rendezvous, Deorbit Prep, and Entry Checklists. The detailed rendezvous timelines and
procedures are in the Rendezvous Checklist. For continuity, the entire flight is shown in
the summary level timeline.

This on-orbit timeline satisfies the objectives specified in the Flight Ciefinition and
Requirements Directive and the requirements of the STS--60 Flight Requirements
Document. The Flight Plan, as part of the Flight Data File, meets the specifications of
the STS-60 Flight Initialization Data Pack.

The flight profile used for this Flight Plan is for a launch date of January 27, 1994 at
06:14 CST. Orbiter inertial attitudes are expressed relative to a Mean of 1950 (M50)
reference frame.

JSC-22359, Crew Scheduling Constraints (Appendix K, CPMP), Basic, Rev B, January
1992, has been used to build the timelines contained in this Flight Plan. Two Appendix K
exemptions are approved for this flight. Exemption #55 allows blood draws and peripheral
venous pressure measuremsnts during postsieep on Flight Days 2 ancl 7. This is required
by DSO 202, Joint U.S./Russian Metabolic Investigations. Exemption #54 allows a work

~day longer than 8 hours, no exercise, and a short meal during the rendezvous and plume
impingement experiment on Flight Day 5 so long as a no later than grapple time
(corresponding to wakeup +13 hours) is defined. This is required to accomplish the Wake
Shield Facility Plume Impingement Investigation (two orbits of additional proximity
operations prior o WSF capture).
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] {BMED DS0/DT0, DSO 202) (BMED 0S0/0T0, QSO 202) -
E {8MED DSO/DTO, (mm *
E ) . COOLER :
E 1 POST-SLEEP ACTEVITY :
POST-SLEEP ACTIVITY
I i 1 (ORE OPS, CREW SYS) (ORB OPS, CREM SYS) i
E ERl NG Deb o, -bst 207) POST-SLEEP ACTIVITY L
T ] ]
T¢ 1 " CATHETER PUACERERT/ORSELTHE 000 COLL T0Pce)
% 3 ‘ BMED DSO/DT0, 050, 202)
20:00 — - “ —
- = 10 FLT PLN/60/FIN iZ7ia/93



5 MET 1§ STS-60 (FD 02)
& CONT DAY 000 ¥ MS2 MS3 MS4 MCC
UCOVERAGE 5. 00 ™ 2! % N B
| I
] |
3 [ore] ;

3 12} 1 -
| 17:00 —
Is |
T i

! |
T ] I
. SLEEP SLEEP SLEEP =
E 1
= L
B 3 18:00- —
D i B
K Y
8r 3 [ors] . 3
Ic 3 13] ]
33
6 i
i - I
3 4 S
I 19:00 CATHETER FLUSH {SUBJ) ~
: (BMED DS0/DTO, DSO 202)
3 1 CATHETER FLUSH (OPER) i
3 i . {BMED DS0/DTO, i
I E 1 4151&%51{1335[% i
E ] ] BMED DSO/0TO, NSO 202) POST-SLEEP ACTIVITY i
I i ] EoRS oS CAEW. 313) (ORE OPS, CREW SYS) N
o 3 ] !
X 1 {ors] POST SLEEP i
T 3 18] |
[§ : ‘ (BMED DSO/DTO, DSO_202) S
3 1 D PSO/DTO,
A 20:00— | ! ‘ T B

-y
-1 FLT PLN/6O/FIN 12714/33



MET 1 . STS-60 (FD 02)
CONT DAY 000 .
OVERAGE 5000 CbR PLT MS1 ~ McC
l_ AL(sl) | | T
AUTO/VERN
T ] {SuBJ) - [
i . {BMED DS0/0T0, DSO W i
— DLW BROMIDE_THGESTION {EHED G50/BT0, 050 202) (ORE OFS, CREW ST3)
7 BYE (SUBJ) {OPER) B
(BMED DSO/DTO, DSO_202) E‘%man DSO/DTO, DSO _202)
E ] {EMED DSO/DTO, DSO_202) EYE [OPER)
i 3 1= - BMED DSO/0TO, 202) - UPLINK
1 21:00-f {ora 0PS, CREN SYS) ( /0r0. 058 | FUEL CELL
B = + {ORB OPS, ECLS) [ H20 SPLY DUMP
D 3 ORB | - Initiate Supply Dump L QTY TK A B B
A, 3 15 EDO2_EZ ACTIVITIES: [
1c 3 CPA_QPS (ORB o?lsﬁocg&gyﬂs)us Nin)
}S: ] Inspect OCAC filter (clean as req'd) r_
(ORB OPS, CREM_SYS} ORB OPS, CREW SYS)
1 ORB OPS, CREM SYS) [
22:00 — ¢ —
i 1 |
: E WATER DUP.
3 1 (ORB OPS, ECLS STAR PAIR (Al :
3 {4 Terminate Supply Dump A/AUTO/VERN (22:15) Init MNVR !
- T E?ﬂ_aﬁiﬂm IMU_ALIGN - S TRK (ORB OPS) -
- + . 3
| ORB OFS, CRALSIS) 165 B3 oue2n0 —STATIFS FORTTORING T6PCS, R PO |
EN lli 3 sl - A/AUTO/VERN Init TRK * -
A td e ] (OPER) SALIVA COLLECTION (BMED DSO/DT0, DSQ 202)
| TTI 3 ! (BMED DSO/DTO, DSQ_202) ERGOMETER ASSIST
c = 23:00 - —
L1 M
z
[ 1t~ POST_BROMIDE_THGES] R RE & ops) SE——
¥ (BMED DSO/DT0, DSO | (PDRS OPS, m_mgrg) -
G ! (RNDZ, LASER OPS) T RN C
T v | (PDRS 0OPS,
%RNDI. LASER 0PS) -
| - POST SLEEP I :
3 ] !
3 001 - (BMED DS0/DTO, DSO 202) 1
4 o000 - Hematocrit not req‘g‘ - L
= 3-12 ~FLT PUN/6O/FIN 12/14/9




: i MET g STS-60 (1;03 02) usa uce
CONT DAY 000 )
ENGOVERAGE .00 — M32 Si " _
1 j_ ] OLW.BROMIDE INGESTION (BMED DS0/070, D50.202)
1 (OPER)
_g . (BMED DSO/DTO, DSG 202) i
POST-SLEEP ACTIVITY
{ORB OPS, CREW SYS)
3 506d)
3 3 ) BMED DSO/DT0, DSO_202) -
i 21:00 71 (ORB OPS, CREW SYS) (ORE OPS, CREW SYS) -~
B 3 1t
~ D 3 {ors] 4¥ i
A . E 151
IE . i CPAOPS (ORB OPS, CREN SYS) (15 Nin) B
INTAKE/EX LOG (DSO 202)
[ Inspect OCAC filter (clean as req'd)
22:00 PS8 MONITOAING (PS8, HOMINAL PROCEDURES) (one 0ps, CREY 3Y3) KL PORT RS TR {two) -AUTO —
] 03 DRIVE } DISK ROTATE
(SAMS, NOMINAL PROCEDURES) ORB OPS, PGSC) - PGSC UPDATES
3 j ERGOMETER SETUP IMMUNE OPS i
3 1 (BMED DSO/DTO, DIO 670) (IMMUNE,, 3
3 1M Setup on MDDK i
] 3 u - B
TFM, SCHEDULED MAINTENANCE) r
I Do not perform during VHM or OKN OPS -
By 14 [om| " —SALIVA COLLECTION (BMED D307070; 050 202) -
A L3 s PUST_ BROMIDE INGEST BLOGD SAMPLE. (SU8)
K TI 3 1 BMED DSO0/DTO, 0SO 202)
Hc 3 #007 ] TeCrs sep B
‘ 3 1z (BMED DSO/DTQ, DIQ _670)
r}é I 1t POST_BRONIDE INGES] {OPER) RMS_POMERUP
1% (PDRS 0FS, -
1] ; R12L CRT 4 PWR-ON
a v ’Ms_cHECKOUT
i v (PDRS 0OPS, (PDRS 0PS, -
A B POST SLEEP B
g 001 1
) <4 00:00—_ - - —
313 FLT PLN/60/FIN 1271479




Jiil)i0)] S T

] =i
ERERINREN " URSTEINERE)

Jam—pry
p—wzz
[o—

] N Q-

p— XD

p——i

] A
[TESUNERSES TERASEUNET

Huxa— ==

Hwe=
TRE. 1. 1-]

5

MET
DAY 001
.00.-“
AL(Bl) ]
AUTO/VERN |

or8] |
17

01:00

ore] |
18 ™

02:00

03:00

ORB
19

CDR

POST SLEEP

(ORB OPS FS, D_S_(Llrﬂ

STS-60 (FD 02)
PLT

8LO0D PROCESSING
(BMED DSO/DTO, DSO 202)

Ms1

RMS CHECKQUT
(PDRS OPS, BMS C/0)

Hematocrit not reqd

T URINE/SALIVA_COLLECTIOR
(BMED DSO/DTO, DSO 202)

EXERCISE

BNED DSO/DTO, DSO 201)

?mm oso,nm. E% 53!5
(mzé nsonn'o;,! nsnrmz)l' £

ilﬂED 0so/p10, DSO

{PL OPS

» SAREX-C)
Setup for ROBOT & METABEACON ors

(BMED DS%/DTO. 030

RMS PLB SURVEY

(PDRS OPS, RMS_PWRON)

Note: Do not stow MPM's

Rl2L ERTI I’HR-%FF
BEGIN_GRA MONITORING

(CGBA,

GBA ll. GAP set 1

g |

(BMED DSO/DT0, DSO
YOICE OPS {SURREY ENGLAND TEST)
(PL OPS, SAREX-C)CONYACT S1,W6
RISE=2:18 SET=2:27
VOICE OPS CMPLT - ENABLE PACKET ENED DS0/070, DSO 202)
MEA MEAL

04:00 —

(PL O

RISE=3: 34

SENIOR H.S., BOISE,ID)

CONTACT E1,W6

ET=3:43
YOICE OPS CMPLY - EMBLE PACKET

ACTIVATION
(ORSEP, mm._znpj:munm

e

EOG_PREP
{BMED DS0/DTO,

Vi (SURJ)
{BMED DSO/DTO, ml_ZD_L)

MCC

| UPLINK
[ EARLY TORS
[ H/o

F
-

TV (TODRE})
RMS OPS




! MET 1§ STS-60 (FD 02)
eu SO g DA oer ] Ms2 Ms3 Ms4 MCC
%cover 00:00 — " STATUS_CHECK (3-DMA, NOMINAL PROCEDURES) [Ty _(TORE)
< 1 (PORS OPS, &M C/0) STATUS MONITORING (CPCG, NOM PROC) PORS 0PS, RMS C/0) [ RMS OPS
] B/TY03 OPERATIONS (RMS PLE SURVEY)
e N (PHOTO/TV, ELT DECK) -
ITN B pm ORB | L
LSHp 3 17 |
I SA 3 ] B
I 7 RMS PLB SURVEY RMS PLB SURVEY
211 . |
L ~~ STATUS MONITORING (CPCG, NOM PROC)
1020 ] EQG_PREP tPCGHL CRYSTAL MUCLEATION
56 :00 — PDRS OPS, RMS PHRDN) —
] gi[s o . o DR éote: Do not stow MPM's -
[ ] Yii (5UBJ) (PL OPS, SAREX-C) i
] . (BMED DSO/DTO, DSO 201) (BMED DS0/DTO, _
3 1 —mmma;%ﬂm:m—_c TG,
E i u
2 (SEF, NOMINAL TRANS PROCEDURES)
P
I 7] {BPL, NOMINA -
¢ v 3 ORB| |- SAMPLES 9-25,5-8
RERIN
3 1v
ig I 3 02:00— —
1Y {SUBJY - .
il IE Y %EuE 030/070, b0, 201) s
s -4
L _
s ] ELECTRODE DOFF (BMED DSO/DTO, 030 201) !
] L 1 — STATHS MONITORTNG (CPCG, i
1 5 3
s 03:00 — |
E MEAL
| - MEAL
Hy B -
T
sgv 1 [ore] ] MEAL
Tc 3 19
L IIST: 7 -
[t
N 3
S I ] (BFL, .
I ] Y (OPER) Samples 5-8 ;
Y * (BMED DSO/DTO, = STATUS MORITORTAG (CPCG, NOM PROC)
Th ' CRYSTAL GROWTH (BPL, NOMINAL_PROCEDURES) i
- 04:00— - (SEF, NOMINAL YRANS PROCEDURES) SAMPLES 26-36 —

3-15 FLY PLN/6O/FIN 12/14/93



T ne—

U e GAY

p—t N | N =T

PSR p— T

p—— =

[T 1]

-

C
0
1
D
K
R

P A Y

p—i AT

p—i oo

s -

ONT
VERAGE

LiLeidis) | ou— il

Hw—=

SIRRENTESN. —  TARTERUNRN

L) — 011

MET ¢
DAY 001 !
04:00
A1(81) .
AUTO/VERN |

ORB
20

I

05:00

06:00 —

. P
<P @M

-

ORB
21

L

07:00 —

PR ¢ n

N
N
/1._4_1_.

8
8
i

STS-60 (FD 02)

CDR PLY
(ORSEP, NOMINAL PROCEDUR
INITIATE SAMPLE PROCERSIN
CGBA EXERCISE

{MS& EXERCISE)

MS1
méguggn))/nro 0s0 ’_zgm

P/1¥03 OPERATIONS
(PHOTO/TY, ELT _DECK) SET_GBA MET

BEGIN GBA MONITORING
(CGBA, NOMINAL PROCEDURES)

OKH (SUBJ)
(EMED DSO/DTO, DSO 201)

GBA #2, GAP 3
(CGBA E0%. PREP
GAP 9:12,37 (BMED D50/070, 05Q 201)
T) )
TV at TDRE i?wzo D50/DTO, DSQ 200

AP 6,13,18,19

CGBA,
GAP 14-17,20-52

C%.g%eL_GB.QHIﬂ

OPER

OKN {SUBJ)
(BMED DSO/DT0, DSO Z01) -

(/N

¥YHM (OPER)
(BMED DSO/DTO, [0SO _201)

CABIN TEMP SURVEY (DT0 664}
CABIN TEMP_SURYEY-PAYLOADS (DT0 664)
(ORB OPS FS, DTO 664

OKN (OPER)

{BMED DSO/DTO, ml_zw

- MONITOR

SETUP FOR NIGHT
(SEF, mmaumr_mmm

MCC

[ TV (TDRW)
r (CREW CNTL-
L FLT DK)

| UPLINK
EARLY TORS
[ H/O

[ v (vDRE)
| PAO EVENT

3-16

FLT PLH/60/FIR

1271475




! MET § STS-60 (FD 02)
O e o 00 MS2 MS3 MS4 oM
L M‘Doj u%"égrgn) D10 _201) (SEF, NOMINAL TRANS PROCEDLRES) {BPL Al
v ] ( S0/070, 058 ’ SAMPLES 26-36
R B -
QKN (OPER) ]
R ‘ or8| | (BNED DS0/0TO, D30, 201) EXERCISE S
TA 3 20\ | i
SW 3 05:00  STATUS MONITORING (CPCG, NOM PROC) 8
= 00 — P/TV05 SETUP
%HE 3 ‘ (PHOTO/ TV, i
e i [
ISS ] VM {OPER) B.E.T. EVENT)
| ]:A 0 (BMED DSO/DTO, DSO_201) TV at TDRE TR " TV (TDRE)
Ik (BPL, NOMINAL PROCEDURES) F PAD EVENT
R I SAMPLES 37-40,1-4 i
I STATUS FONTTORIAG (CPCG, HOH_PROC)
z
E 1t (ePL, s
J o600 SAMPLES 1-4,9-12 |
3 1y
4y EXERCISE
OPER
l 1Y AT e or0, pso zan) -
5 ore] | SLE
3 = 06_DRIVE 1 RCDG DISK_EXCHANGE -
1 [af- (SANS, NOHINAL PROCEDURES) -
] _ !
c = ]  RATECHARGE {BMED DS0/DTO, ‘L
M ; H B . (CPCG, MOMINAL PROCEDURES) YhN (5UBJ)
I IS ﬁ (BMED DS0/DTO, DSO 201) ]
t [ 1 CABIN AIR MONITOR (ORB OPS, DTO 623)
I I 07:00 -
E ] EXERCISE B
il 3 (PL OPS, GAS)
[ I KN (SUBJ)
or8| (BMED DSO/DTO, 0SO_201) -
5 22 (PHOTO,/TV, WSF)
s g
T 08:00 — ! L
= 3-17 FLT PLN/GOJFIN 12/14/3




E -l

— '-_’E

— - %
ot
a
™

—t Tz
—— -

i 3O ORA -

—]
p—if A=t

HH =X

— o

Hw—ter

i

MET } STS-60 (FDO02)

DAY 001 T CDR PLT MS1 MCC
EPT i T I EL:Z_EBEHL%SML%B [
3 1 PRE-SLEEP ACTIVITY BMED DS0/DT0, 050 . :
o ATO/VERN | (ORB OPS, CREW SYS) [

f PRE-SLEEP ACTIVITY !
1V Do not perform (oRB OPS, CREM SYS) K
4, SUPPLY ualm DUMP n
'5 06 UHF MODE - OFF |
1v PRIVATE MEDICAL CONFERENCE
T ' —YOITE QPS (PERSONAL CORTACT) -
1| R (2L 055, SARLC) COMACT 1.
: STAR PAIR (A2) RISE=08:47 SET=08:55 i
: -
4 ©9:00— A/AUTO/VERN {(08:55) Init MNVR ____VOICE OPS CMPLT - ENABLE PACKET [
3 J4  1mLALIGN - S TRX (ORS OPS) i
3 v wive Hup cAL ATT(H) !

(A)Bs | HUD CALIBRATION (ORB OPS)

INRTL/VERN] U PRE-SLEEP ACTIVITY i
8 [ore] | Change DAP B to Bl (0R8 OPS, CREM SYS) i
e 23 - +
Ja1(81y 1T T6=2 BY=3 M=270
JAUTO/VERN 1 A/AUTO/VERN Init TRK Do not perform I

1 SUPPLY WATER DUMP -

10:00 — (R] HUD CALIBRATION PAD/LOG PRE SLEEP "

] f=181.0 - P=198.0 Y¥=330.0 i

1 A/AUTO/VERN Init MMVR -

. STAR ID: 20, ARCTURUS B

] mummu STAR AVAIL 09:13 to 09:57 L
(ORB OPS, CREW SYS) BIAS i

] a — o — REMINDER: Stonlun:.e 83" glood =

. . Samples in GN2 Freezer
] UPDATE TINE __/_ =_® prior to SLEEP i

—
—
"
=]
]
.|

ENTRENES. YEGSENEEN
1 1
et N
T

- SLEEP SLEEP SLEEP =

12:00 - “ —
iy

Fin/ou/FIn 1271479
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: MET % STS-60 (FDO2)
R A
enciifhace DAY 991 MSZ MS3 Ms4 _ Mcc
3 08:00 QKB (SUBJ)
E ] {BMED DSO/DTO.
6, E BMED DB50/070, [
1 1- NEURQ STON
IR Inm it PRE-SLEEP ACTIVITY (BMED DSO/DTO, DSQ 201)
BShu1 1% (ORB OPS, CREW SYS)
AISL 1, B
' I
1v
N PERSONAL CONTACT) B
1 (PL OPS, SAREX-C)CONTACT P1,W6
;| ] RISE=08:47 SET=08:55
4 09:00 = —
3 I
o M
- | z |
v
I sl [0 -
1 = (0R8 05 CREN 3Y5) [
3 PRE-SLEEP ACTIVITY
N (ORB OPS, CREW SYS) -
Ve
i ST
HE 10:00 — PRE SLEEP |
3 f
)] 4 ] 3
1Y
N =
3 [ors /
= 24| | i
y
s$ § SLEEP SLEEP SLEEP -
IS
Ir
! 12:00 — L
Joen - - w, -
3-19 FLT PLN/G0/FIN 12/147%




O

[S——y Py

S =i

— 2T

1G] L]

ISNRNEENE 'RNSEINEN

PENNTVTINSUSE  TRTREIAT)

12:60 —
A1(81)
AUTO/VERN §

ORB
25

i L; L.

13:00—

14:00

ORB K
26

At e W)

ORB
27

16:00 -J

COR

SLEE

STS-60 (FDO2)
PLT

SLEEP

Ms1

SLEEP

| A

T

MCC

—3-20

w“
FLT PLN/6O/FIN

2778753



; MET % STS-60 (FD02)
Euciihage  OAY O T MsSZ MS3 M54 oMee
) 12:00 —
00 )
56
| I‘ ' i
d  [ors] -
I E 25 =
HH 1
TA 13:00 — [
SW I
3 T =
{2
i I a
g i 14:00 -—: SLEEP SLEEP SLEEP -
3wy i
1 Leel Jv i
1] '-
HH - i
T A -
]s:u L
15:00 |
orE|_ |
22
L t6:00- -
= = = 70 = FIT PLW/G0/FIN 12714751




: MET 1 S$T5-60 (FD 03)
CONT DAY 001
L. v oo | CDR PLT MS1 MCC
AL(R1}
AUTO/YERN
4 I 17:00
a 4
L . _ SLEEP SLEEP SLEEP
T
3
| Iz
It
v
18:00 —
1+
i ¢
3 !
E 1v
L 1
5 | orB| |
[£ =]
S -
19:00 | — G ETNE7EALTUA FOTTECTION
11% ] (BMED DSO/DTO, DSO_202) W
! i upg;‘ggmhm
I BMED DSO/0T0, DSQ 202)
i Joks S o are)
PUST-SLEEP ACTIVITY
3 (ORB OPS, CREW SYS)
- g . (ORB OPS, CREMW SYS)
u l 20:00 " =

b
FLT PLN/GO/FIR

12/1a/9




! MET } STS-60 (FD 03)
R CcONT DAY 001 T MS2 MS3 MS4 MEC
LCOVERAGE ¢ 00T w W » —
2 I 17:00 — -
R ] |
= ORB | L
I E =3 b=
] !
. SLEEP SLEEP SLEEP -
G ] L
: ~ *
[ I3 :
I
]
18:00 — —
+
I 1 5
K ] i
ORB
T3 — |
[c 3 2] | g
S 3 ] 1
I 19:00 — —
F ? :
POST-SLEEP ACTIVITY i
S ] (ORB OPS, CREW SYS)
I ] - T PQST-SLEEP ACTIYITY |
(ORB OPS, CREW SYS) muzé&mmunum (GRB OPS, CREW SYS)
(eMED DSO/DTD, DSO_202)
é POST-SLEEP ACTIVITY
Il I ] {ORB OPS, CREW SY$)
. 20:00 - “ L - -
3-23 FLT PLNJGOJEIN 12/14/39:




i MET | STS-60 (FD 03)
R cont DAY 001 T CDR PLY MS1 MCC
T COVERASE  50.00 1 JER_DUMP T -
] (ORB OPS, ECLS) Init Sup:ly/ﬂaste Dunp | g{}gg};
i ! o:g ] WASTE TNK to 5%, SPLY TNK per MCC i1y .
= . CPA OPS (ORB OPS, EEELSIS)US Min) r
§ 5;\6#8}')45“ & (A Inspect OCAC o ( R 'd) |
- nspec ear {clean as re
I i PLAMED  ACTUAL P q g
i P=177.82 , __._
] y [ohG OFS CREN §Y8) | veo8 . . [ UPDATE
13 - - WSF GG PAD
15 o538 , __.__ |P0Ra ohe. ChEw 8Y5) i
] POST-SLEEP ACTIVITY [
21:00 — (ORB OPS, CREW SYS)
E j SUPPLY/WASTE WATER OUMP [B] CLOSE YENT VALVES [
= (ORB OPS, ECLS) Term Supply/wWaste Dump
E WC5 VACUUM VALVE - CL
T STAR PAIR (B1) CLOSE VACUUM ISOL VLV
. A/AUTO/VERN (21 25) Init MNVR | (ORSEP, MOM PROC) | |
]
BM i IMU ALIGN - S TRK (ORB OPS
DI, ors| {Y . +( ) !
+ A']‘:!si E nj 41 16=2 BV=3 OM~270 -
ET L ] A/AUTO/VERN Init TRK pos} SLEEp L
S 1 ] RIZL CRT4 PWR-OM PCHMU
22:00-1.  papw sevwe GALLEY WATER COLLECTION R
I {# (oasoss, paso) (BNED DSO/DTO, 0S0 202) U{Pors obs. m_mrm L%Eé—’,}%ﬁﬂm
v CABIN TEMP SURYEY (DTQ 664) 3
- 1, {ORB OPS FS, (ORB OPS FS, s
1¥ PORS, -
1y 7007 SETUPTPHRLE CPCa, i
A (Caoh. - Pt
A nae) 1 : , steps 18 2 700-7 PGSC_CORNECTIONS GBA #2, GAP 3 - 183/103
Ia3(83) - ORB 0PS, 0 -
3 FREE/VERN . BV=5, OM per [
= H Inft TRK at (22: 45{ (CGBA, A |
| PP — GBA #2, GAP 4 -
M 18 TG=2 BY=2 OM=102 (RNDZ, LASER OPS) I
IBN ORB i A/FREE/VERN Init TIRK MONITOR I
LDy 3 32| s (SEF, NOMINAL YRANS PROCEDURES) - UPLINK
As ] [ PCMMU
‘I[ : Is | 1797103
SR L
A9(B9) | (PDRS -
[ FREE/VERN | ; EXERCISE I
1p v (CGBaA, L
05 v GAP 8,9,20,22-24,28 |
R 002 1 l
T 00:00 — L _
XN -, - “
3-24 FLT PLN/60/FIN l![ll/gJ




] MET STS-60 (FD 03)
gy CONT BAY oo1 ' MSZ MS3 MS4 MCC
~~.COVERAGE 20:00 - - - w _
N 100
or8 | | - | i
o7 B ED2 SR OFE (OR 0PS, CREM SYS){15 Min) -
s = INYAKE/EX LOG (DSO 202) . 5
POST-SLEEP ACTIVITY. B
I 14 (ORB OPS, CREW SYS) I
i 1% i
+ A + -
1Y |
Y |
1 PQST-SLEEP ACTIVITY POST-SLEEP ACTIVITY
21:00 {ORB OPS, CREW SYS} (0RB OPS, CREW SYS) ABL PORT RMS WIR (two) - AUTO —
] Li7 Check MCIU filter screen i
3 POSI-SLEEP ACTIVITY i
B | It (0R8 OPS, CREM_SYS) [
DI, ore| 1
4 iL“ 3 3| 44 2
T [I 5 3 !
g . 1 X E [
22:00 —
I 1 (PLOPS, INBAY CHECKOUT) {PDRS OPS, i
] T P/IVI0 OPERATIONS{GRAPPLE) i
L 1 1?%%iﬁgg?uigégli£¥££!nﬂl)‘ (PHOTO/TY, MSF) g%ggglg B
Perform steps 1- PDRS, WSF !!HﬂfBIHE +
| 04 DRIVE 2 DISK EXCHANGE I
WO _PGSC SETUP {SAMS, NOMINAL PROCEDURES) -
(PL 0PS, INBAY COMM C/0) STATUS CHECK (3-DMA, NOMINAL PROCEDURES) |
IMANE OPS
(IMMUNE, NOMINAL PROCEDURES) i

{PL OPS, [NBAY COMM C/0)

EXERCISE

23:00 BPM_TERMINATION
(BPL, NOMINAL PROCEDURES)
Samples 13-20

OR8
321 7

— e b L
N=D O ——————— =l ¢ N

m— [ TV (TDRE)
PHOTO/TV, WSF) UNBERTH, ~  (EE CAMR)

(PDRS, WSF UNBERTH)

5150 )] DR i)
.

— »ow

| e R -
I
<t

—— -

(PL OPS, FF C/0)
Perform Simo w/AMS LOW HOVER

[R—y ¥ qu

¥ i

1 ]

2 i F

L S 002 1 3
Tr 00 — L
W 00:00— | .

5B FLT PLN/GO/FIN 12714783



[IRENNEE

—— V-

D He -

f—— A
] VY Oyt i} U e

O~

Hweoe

1000100 ) S |1} |

et U o
[ 1)
vz

[— Y Y S

jisssEn _______ _ _[WEEBINSI

——t
p——i

; {

A

MET * . STS-60 (FD 03)
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E
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] , | RHEED CAMR
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s I
02:00 - A Step T [
{ , I
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MET 1 A - GROUND COMMANDED ACTIVITY STS-60 (50303)
! S

DAY 002 MSZ. MS4 MCC
00:00 — (UNBERTH) POSN RMS FOR RAM CLNING (PORS, DEPLOY 0PS)[
(PHOTO/TY, L PASSIVE ACCELEROMETER | UPLINK
As time permits, TUBE_ALIGNMENT [ CHAWS STBY
1 FF SYSTEN DIAGNOSTICS A B/IV10 OFERATIONS (V) EXPERIMENY OFCRATIONS I
On MCC 60 3?20;0/Tv' (3-0HA
R (PL OPS, EE_C/O) : [ENFORM_CREW
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] i
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13 f[ ] ON MCC GO: VTRI-RCD L VIDEO
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s
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G - L
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i 48 R
= 1
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o 1x , ' STOP RHEED
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Ic 0;‘: ;  (TRANSITION Y0 WWA DEPLOY C/L] [TRANSITION 70 RMA DEPLOY C/L) GBA #2, GAP 4 -
Sn 3 v I I
I n E ¥ I TRANSITION T0 RMA DEPLOY C/L]
T [']i: 3 RECORD ENVIROMMENTAL DATA-RAM FINAL "”
Ic ] !
s INFORM_CREN
[ | ' | CHAWS RPA
] RECORD euvmomeuu{. DATA-MATLAS OPEN INIT
.00 — ' INFORM_CREW
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. ] RECORD ENVIRONMENTAL DATA-MBE C/0 1
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i INITIAL RADAR ACQ | WSF HB
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4 When in ATT I!SEB SIO]!’ [
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. { -
ORB| |¥ L
w™, 3 {
7 12 % ‘ =
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: MET 1% STS-60 {FD 04)
CONT DAY 002
FUCOVERAGE  ,0.00_ = COR PLT M51 ~ MCC
A1(B1)
AUTO/ALT2 |
B . BUST-SLEEP ACTIVITY i
2 o8 ls ORB OPS, CREW SYS)
7 R Ll 4
I:C = 45 R
S 2] 1.
§ ix POST-SLEEP ACTIYITY.
L ORE 0PS, CREW SYS)
I 21:00 YV ¢ —
+ ORB_OPS step 1
r 4
. 4 FDO4 EZ ACTIVITIES: -
[ = CPA OPS (ORB ozggocgg%ﬂs)(ls Min) %%ﬂﬂs) i
Inspect OCAC filter (clean as req'd)
E{ﬁu_ﬂmuuﬂzmm (15 Min)
7 PHOTO/TV, -
g J BOSI-SLEEP ACTIVITY -
(LB OPS, CREW SYS)
] AUTO/VERN || g
u STAR PAIR (Al
. 22:00—{M N A/AUTO/VERN Init MNVR at SS [
M Tp = /~“ 2  IMUALIGH - § TRK (ORB OPS)
s LAl % i -KLY, $ZYV (MOSCOW SAREX)
T { 3 1 T6=2  BV=2  OM=0 -
ESE I I .
i N ATus" b/ MR{NL_pnocenuRES)
I noTO/ALTZ ] aTus"cAICk (oRéeP, Eﬁb‘m‘&m
2 PGSC) STATUS MONITORING {CPCG, HON PROC) | aas UPDATES
g 1y {BMED DSO/DTO, DSO 201) [ UPLINK
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1 T6=2 BY=5 I 103
]: AUTO/VERN P=180 Y=45 OM=0 OPERT
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3 s
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y X EARLY TORS
L i L W/o
- EXERCISE R
c M ore] 17 GALLEY WATER_COLLECTION MONITOR i
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! MET 1% S1S-60 (FD 04)
R CONT DAY 002
EYCOVERAGE .09 — 1 M52z Ms3 MS4 L
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h | N
s | B
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a sl 13 POSI-SLEEP ACTIVITY
Ig = Is (ORE OPS, CREM SYS) N
3 1x EDU4 £Z ACTIVITIES:
I h CPAOPS (ORB OPS, CREW SYS} (15 Min)
21:00 1V INTAKE {D50 202) -
] Inspect OCAC filter (clean as req'd)
I3 (15 Min)
T V (PHoTO/TV, LIIE) PUSI-SLEEP ACHIVITY .
1 ORB OPS, CREW SYS)
1 POST-SLEEP ACTIVITY
| (ORB OPS, CREM SYS) S
A INFORM _CREW
] PGt E opcaatzon) By
E - upLink -
3 J WSF COMM
1 _ L TSAFING
IR
n e iady ) POST-SLEEP ACTIVITY
ﬂ“ e o)A 2 (OR8PS, CREW SYS)
S 3 ai |! i
[E ];[ 3 1x
- L
13 3 v |
I 1 PSB_MONITORING (PSB, NOMINAL PROCEDURES) IK(MJ.QAD_MIA YOICE UPS (HSET FOR YOUTH, MOSCOW) [~
1% ASC-3, NOMINAL PROCEDURES) {PL OPS, SAREX-C)CONTACT E2,W1 i
D v EOG_PREP RISE=22:32 SET=22:40 |
g _T (BNED DS0/0TO, YOICE OPS CMPLY - ENABLE PACKET -
k {IMMUNE, NOMINAL ErQ_CEm!BESD
]: 1 Y (SUBJ)
23:00 g (BMED DSO/DTO, DSO_201) GAS SAMPLE INJECTION U8_DRIVE_1 DISK EXCHANGE B
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BN e ol CDR PLT MS1 MCC
1 00:00 7'} (OPER) —
A1(B1} |
L m#o/Auz_ TV at TDRE Q%EHED bS0/DT0, DSO 201)
Egg y (BMED DSO/DTO, 0S0O_Z01) i
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[[ 8 (ORB OPS. BCS) (BMED DS0/DTO, D50 201)
— u -
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A
E T YiM_ [OPER) i
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= 1
T3 [
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o MET }% A-GROUND COMMANDED ACTIVITY STS-60 (FD 04)
& CoNT pay ooz T € MS2 MS2 MS4 MCC
. COVERAGE - 3
00:00 o_m ‘SUBJ)
[ 1 (BMED DS0/0TO, SO _201) TV at TORE -

1 ] CERL ACT
ree 1 (PLOPS, CERL) i
§TS ELECTRODE DOFF (BMED DS0/DTO, DSO 201)

[ ; ity ,
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[ : EQG_PREP "
ju (BMED DSO/DTO, 3
3 ) P/TIY10 QPERATIQNS (MBE SYS C/0 Vi (SUBJY i

- ] (PHOTO/TY, WSF) ( /0 (BMED DSO/DTO, DSO 201}
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i
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SUPPLY WATER DUMP USING FES
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[
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ORB
103

CDR

PRIORITY PWRDN GROUP B
(ORB PKT, PRIOR PHRDN)

CABIN TEMP SURVEY (DTO 664)
{ORB OPS FS, m

STS-60 (FD 07)
PLT

OKN (OPE

PER
(BMED DS())/DTO. QS_OI_ZDJ)

?anzn nso/ém. S0 gﬁ'z'i

MS1

STATUS MONITORING (CPCG, NOM PROC)
STATUS CHECK (ORSEP, NOMINAL PROCEDURES)

PRE-SLEEP ACTIVITY
(ORB OPS, CREM SYS)

Do not perform
SUPPLY WATER DUMP

06 UHF MODE - OFF
PRIVATE MEDICAL CONFERENCE

STAR PAIR (Al
A/AUTO/YERN Intt MNVR at SS

TG=2

= (ORB OPS)
- +
BY=3 OM=270

A/AUTO/VERN Init TRK

PRE-SLEEP ACTIVITY
(ORB OPS, CREW. SYS)

REMINDER:

(ORB -0PS, CAEN SYS)

Do not

erform

SUPPLY WATER DUMP

Stow Urine and Blood
Samples in GN2 Freezer
prior to SLEEP
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1 MET !} STS-60 (FD 07)
R, CONT DAY 006 T MS2 MS3 MS4 MCC
S COVERAGE (0 00 = W _
: QKN (SUBJ)
1 (BMED DSO/DTO, DSO 201)
1 R
i 2 ] (IFN, -
$ 1 ~—FLECTRODE DOFE (BNED D507570; EXERCISE Do not perform during VUM or OKN OPS
fiL il NEURQ_STOW , L
(BMED DSO/DTO, BIOMED 050's)
100 ] | :
z
3 ] L T WONITOR PADM_XFER
Ve ] 1Y SETUP FOR NIGHT. [ SEF, ASC-3
Ti +  CABIN AIR MONITOR {ORB OPS, QIO 623) (SEF ZBOCEOURES)
Ss 09:00 Y 05 DRIVE 2 RCOG DISK ROTATE —
]
II i (SAMS, NOMINAL PROCEDURES) [
1 o 1+ A
0 G 1;
s 3 14
I I 10:00 Y —
1 [
orB |/ ] !
102 ] | -
¥ ] PRE-SLEEP ACTIVITY : i
: (ORB OPS, CREW SY3) ORB OPS, CREW SYS) e ACTIMILL
1
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1t
11:00—V —
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= {4 =
1 7 a
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5 N
I orRe|__]
103
II _ L
12:00 —
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: MET STS-60 (FDO7)
gy CONT DAY 006 T MS2 MS3 M54 MCC
¥ covERAGE - _
12:00 — [
A : ,_
HH a
TA -
SHo ] 3
I 13:00 — —
L % [ors / F
¥ 2 104 ] 2
SW 1 [
IT 1 g
14:00 — -
3 ] i
ore| -
105 [ -
g 1 15:00-] -
b d
T 1 :
i i 1z ]
[ 1L _ x
Ts 1y i
I G OR8 / y »_
18 T 106 | ~
S ] .
I 17:00 =
) 3 ] -
KT ore | - -
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f by 19:00 -
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I - 108 -— ?
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MET 1 STS-60 (FD 08)
DAY 006 T CDR PLT MS1 MCC

20:00 T UBINE(SALIYA coLLCTon -
:llng}')mu' BNED D50/DT0, | I
] BT0; POST-SLEEP ACTIVITY i
, (ORB OPS, CREW SYS)
J POS}' SLEEP
T SUPPLY/WASTE WATER DUNP. —~
1 {ORB OPS, ECLS)Init Waste Dump
ORB »_ Dump Tank to 5% {ORB OPS, step 1
109] |- UBINE/SALIYA COLLECTION -
E ‘ BMED DSO/DT0, DSO 202) -
I _
21:00— -
+
1Y
/
/

1 (o5 brs. CRy o) -

POST-SLEEP ACTIVITY -
. (ORB OPS, CREW SYS) =

J| T SUERLYIEASIE NATER DO o o iy 1% P

Terminate Waste Dump

22:00 1 ME_IH!L&L{_GNFAH EDO8 EZ ACTIVITIES: -
] STAR PAIR (Al CPA OPS (ORE OPS, (15 Min) |
1 A/AUTO/VERN Init MNVR at SS INTAKE/EX LOG (DS0 202
I;% oRB H IMU ALIGN - S TRK (ORB OPS) Inspect OCAC filter (clean(as req)‘d)
By o N ] MNYR (TRK) -ZLY. +YV¥ 15 Min -
pLSH uef || T, (PHOTO/TV, LITE) !
i I[ : A/AUTO/VERN Init TRK :
< 0 i N
A1
APU_STEAM VENY HTR ACT
! : ‘ R2 AL CNILR/MIRthree) -8 -
I - POST SLEEP three -ON i
gg 'é (ORB OPS, ECLS} Perform Step 2 w/FES reqd 1
S 1- T STATUS_MONITORING {CPCG, WOH PROT) |
] It ° 23:00 2 PADH_SETUP (ORB OPS FS. D30 3 DEACT cPCG 41 PuRBE 1S boy —panm yren
il ¥ (ORB OPS, PGSC) {CPCG, NOM PROC) Step 1 [ PGSC_UPDATES
| GALLEY WATER COLLECTION ! -
1s (BMED DSO/DTO, 0SQ_202) E%gn“gg%somm. o3
; SALIYA Co{ECT0N (BHES DSO/DT0, bSO 702) S -

4 1Y SALIYA COLLECTION (BMED DSO/0TO, DSO_202) (84D B30/0T0 -

JA1(81 1 RCS HOT FIRE TEST RCS _MOT FIRE TEST ] ]
INI(!TL}VE (ORB OPS, RCS) | {ORB OPS, RCS) ' [
AUTO/VERN | . C . [ UPLINK

' —fontige g iAo e g [ geuin
¢ or8| | (ORB OPS, GHC) ORB OPS, GNC) - 161/103
s? ] 1

h 007 1

“ww 00:00 - " “ . . . e - _

1871 FLT PLN/GO/FIN 13718/



b MET 1§ STS-60 (FD 08)
R, ConY DAY 006 * MS2 MS3 MS4 MCC
E¥ COVERAGE ™
20:00 P/INO2 SEF (SEF, PHOTO/TY)
] I
(ORB_OPS, CREW SYS)
A DLW _INGESTION (BMED 0S0/DT0, DSD 202)
Ton oRB|
LAY 109 -
] T 1t
1t i
$q 200~
I 1y
¥
it
D
H G
S POST-SLEEP ACTIVITY
POST-SLEEP ACTIVITY
[ ] (ORB OPS, CREW SYS) (ORB OPS, CREW SYS)
POST-SLEEP ACTIVITY
7 (ORB OPS, CREW SYS)
i 22:00 — 1
| i
MC 1 £008 EZ ACTIVITIES:
g 1T ‘1’;‘: Y CPA OPS (ORB OPS, CREW SYS) (15 Min)
pLS5H INTAKE/EX_LOG (DSO 202)
AT]:S Inspect OCAC filter (clean as req'd)
[ = = (15 Min
HL = 2 | (PHOTO/TV, LITE)
I |
‘]
. i
0B 1 :
8 ¢ 1. —PsE FONTTORING PS8, WMINAL PROCEDURES) — SALIVA COLLECTION {EMED D50/0T0, DS0_202)
t 23:00717 04 ORIVE 1 DISK EXCHANGE TERMINATE SAMPLE PROCESSING NEURD_SETUP
I % {SAMS, NOMINAL PROCEDURES) (SEF, NOMINAL OPAQ PROCEDURES) {BMED DS0/0TO, DSO 201)
1+
Y
A ;; {ORB OPS FS, 5% égﬂ Vil (OPER)
3 1 DOWNLOAD DATA (BMED DSO/DTO, 0SO_201)
. . {ORB OPS, RCS) | (Asc-3, A
v ] ECS CHECKOUT
7€ GRB| {ORB OPS, GNC)
S ; ]
IT 007 1 EXERCISE
, . 00:00— - o -
e 3-75 FLT PLK/60/FIN 12/14793
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MET } STS-60 (FD 08)
DAY 007 ! CDR PLT MS1 MCC
S  00:0 _
ECS_CHECKOUT FCS_CHECKOUT SUBJ
c 3 ?rlug“)vslg (OR8 OPS, GNC) (ORB OPS, GNC) - n(%lén os%/nro, n;gl_m !
AUTO/VERN -
i OkN (SUBJ) i
i {BMED DSO/DTO, 05O 201)
' [ upLINK
F PCMMY
1 {ORE OPS, PGSC) - 188/103
b ] STATUS CHECK (ORSEP, NOMINAL PROCEDURES) BMED DS0/DTO, Diﬂllﬂl) " ELECTRODE DOFF (8MED DSO/0T0, SO 201} |
3 ] OPER i
2 01:00 %éﬂ DSI)J/DTO. 050 291) —
(BNED nso,mo. %é% Egﬁﬁ |
v ORB| 7. : -
7 nuzf iz URLNE/SALIYA_COLLECTION
i v {BMED DS0/DTO, Q:qllnz) .
3 :‘E A1Z APU HTR GG/FU (three) - A AUTO -
2 {Y {PL OPS, SAREX-C) EXERCISE -
R 1 Perform steps 1 & E (OPER) s
I ] BMED DSO/0TO, DSO 201) I
02:00 — -
-4 . ) [
] EBHED Ds0/DT10, D_S_Q'_ZD_D 5
3 ] ] ¥ (SUBJ) OPER I
3 . EXERCISE {BMED DSO/0TO, 050 201) %én nst)l/nro. 050_201) -
1 L
ORB _: 1
113
¢ 03:00 WA TIREL =251 TG=5TaT |
5 5 1 T6=4  BV=3 OM=270 » .
IS i A/AUTO/VERN((B 00)Init TRK : ]
ga%())%m n in ATT, DAP: BA/AUTO/VERN i
[z (oRsee, L) oKn (0P
3 {BMED DSO/DTO, DSQ 201) (BMED DSO/DTO D30 201) [
aey 1| 1 :
AUTO/VERN l . MR o + M=270 B
] A/AUTD/VERN Init TRK So75 I
04:00 — * -
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é MET007 ? 2 STS-60 (Il:lgi 08) MS4 MCC
CONT DAY
Q%ERAGE 00:00 — MS w | .
T Ja1(81) £CS_CHECKOUT !
Yo € qauro/vern (ORB OPS, GNC) !
ST
sH ] OKN (OPER) I
H (BMED DS0/DT0, 0350 201)
I ] 1 L
0 ] EXERCISE B
5 4
I 4
] ] EQG_PREP i
1 ) 1 {BMED DSO/DTO,
3 1 SUBJ) MORITOR
¥ 01:00— {BMED 0S0/DTO, DSO_201) (SEF, NOMINAL QPAQ PROCEDURES) —
HH ] EXERCISE
TA } i
SWY ore| 7. um:ﬁm.uum;mm
C [T 112 E (eMED DSO/DTO, ml_mzj :
* §I : v !
Iy |
S 3 ;
" STATUS CHECK (3-DMA, HOMINAL PROCEDURESY |
H _[E 2 qv -
S [
R OKN. [SUBJ) NQHJMI-EF!KEMESJ
“]: (BMED DSO/DT0, RSQ_201) 2Imumz. ]
02:00 — (CGBA, —
; GAP 14.16,41-48 L
i B/T¥05 SETUP i
{PHOTO/TV, PAQ gggf -
3 T ELECTRODE DOFE (BMED DSO/07T0, DSG 201) -
3 . PAD YOICE CHECK/EVENT TV (TORW)
TV at TDRM MONITOR TV at TDRW [ PAO EVENT
] (SEF, NOMINAL OPAQ PROCE[NWRES) [
H H ] N
5 113 (SR obS. NIFUPoRT)
S W 113 ] (SH 0OPS,
y ] GAS ACTIVITIES GROUP D i
[r c 03:00 {1 (PL OPS, —
! sT % ] Note: -7Z51 req‘d for G-514 :
H B r s = |
Sp L
[A o 1! (ASC-3, -
I} : |
I - EXERCISE o
7 GAS ACTIVITIES GROUP € {(PL OPS, GAS) [
3 OUTER_COVER OPENING !
i 1 (SH 0pS, VIEWPORT)
- T os:00-) =
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MET

AL{B1)

AUTO/VERN |

A
1
DAY 007 T
04:00 1

ORB
114

—

05:00 —

—

ORB
115

06:00 —

07:00 —

ORB
116

08:00 —

-4+ W

STS-60 (FD 08)
PLT

CDR MS1
MEAL
MEAL MEAL

THOOL, S

(PL OPS, SAREX-C)CONTACT ES5,W6
RISE=04:49 SET=04:53

VOICE OPS CMPLT - ENABLE PACKET

(OPER)
BMED DSO/DTO, DSO 201)
EXERCISE

SAREX_PWRON (PL OPS, SAREX-C)
(PL OPS, SAREX-C)

(ORB OPS, 0I0 623)
Perform step 3

DEACTIVATE
(ORSEP, NOMINAL PROCEDURES)

STOMAGE
(BMED DSO/DTO, DSQ 200)

OPER
m(;i;lm(:n ns%/um. DS 201)

"USK B, MODULE TEARDOMY)

CABIN CONFIG/STOM

CABIN CONF1G/STOW

CABIN CONFIG/STOMW

MCC
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5 MET 1 STS-60 (FD 08)
oW goofgmi DAY 007 | MS2 MS3 MS4 MCC
04:00 YOICE OPS (PERSONAL CONTACT) YOICE OPS (PERSONAL CONTACT) [~
1 (PL OPS, SAREX-C}CONTACT P3,W6 (PL OPS, SAREX-C)CONTACT P3,N6 -
k RISE=04:07 SET=04:156 RISE=04:07 SET=04:16 L
T J| —MOICE 0PS CMPIT - ENABLE PACKEY —__VDICE OPS CMPIT - FNARIF PACKET |
S orB|_| s
T 114] | :
— MEAL -
c 1
IRTHRE MEAL MEAL i
'1‘ s lsl g N | N
Lt]7A |
L [[ 05.00.] | i
5:00 GAS ACTIVITIES GROUP T (PL OFS, GAS) m(ngnngfoso/nro [
(ﬂPLLiovs. GAPC) YHH. {SUBJ) : i
. (BMED DSO/DTO, DSQ 201) [~
1 (CPCG, NOM_PROC) ' -
. P/I¥04 SETUP (CABIN STOW ACTIVITIES) [
I 3 7 {PHOTO/TV, MIDDECK) COMPLETE ARD DEACT [ TV (TDRW)
1 1 (SEF, NOMINAL OPAQ_PROCEDURES) F (CREW CNTRE-
. . L ASC-3)
T ore] |- ~ ERGOMETER EINAL STOW ]
5 ns N? (BMED DSO/DY0, DIO 670) i
L !
I 06:0071, WODULE_TEARDOWN -
. i (SH EN, MODULE TEARDOWN) OKN (5UB4d) I
1Y 3 1 (BMED DSO/DTO, DSO 201}
MN s T E -
IS i
LSI—
IU I 7 04 DRIVE Z DISK EXCHANGE -~
8 T 05 DRIVE_1 RCDG DISK ROTATE i
b 1 (sAMs, ELECTRODE_DOFF (BMED DS0/070, DSD_201) |
A 7 PSE, NEURO STOW i
(BMED DS0/DTO, DSQ_201)
= 07:00 —
4 g CABIN CONFIG/STOM CABIN CONFIG/STOM -
ORB| | I
116 _ CABIN CONFIG/STOW |
v ] 1
;% 1| —CiANGE TAPE TN CAMCORDER or STOW IF RECORDING CMPLT -
s § | I !
'|'-I- CABIN CONFIG/STOM |
08:00—' | ! _ ! -
VALY, Wy -y
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! MET ’}‘ STS~60 (FD 08)
R CONT DAY 007 PLT MS1
E.L‘\Eoutms 08:00 — COR - ™ _ Mcc
LE e ]
Ly AUTO/VERN |
s IH
sl . B
L
N CABIN CONFIG/STON CABIN CONFIG/STOM CABIN CONFIG/STOM :
8 ) i
[ gf; . As time permits perform n As time permits perform
2 ERLDEQBEJLERE— P ACTIVITIES (A = !
09:00—{} =
|+ T
: s
v 3 v OCAC_STON
T 1 (ORB OPS, CREW SYS)
: i ] R
PRE-SLEEP ACTIVITY
(ORE OPS, CREW SYS) R
. ] Do not perform
4 10:00- SUPPLY WATER DUMP —
I
02 1 STAR PAIR (Al s
53 1 A/AUTO/VERN Init MNVR at SS
o [[ ORB| 1 IMU_ALIGN - S TRK (ORB OPS)
s 2Ly, + PRE-SLEEP ACTIVITY -
1 T6=2 8v=3 /=270 ORE OPS, CREW SYS} 3
T : A/AUTO/VERN Init TRK ¢ A -
3 PRE-SLEEP ACTIVITY
. T{ 06 UHF MODE - OFF (ORB OPS, CREW SYS) F
H ¥ 1 PREVATE MEDICAL CONFERENCE Do not perform t
A
W s {1:00| | 06_IME WOF - SPIX i SUPPLY WATER DUMP 8
T T * -
L1 12 :
_4v l
1 |
; (Al PRE-DEQRBIY PREP ACTIVITES |
PRE-SLEEP ACTIVITY 2
B {ORB OPS, CREW SYS) STOM_QUICKDON MASKS
3 Remove loose items stored in Afrlock L
] Perform AIRLOCK ENT & SW VERIF i
1 ORB (DEORBIT PREP, ENT SW LIST/YERIF)
0 129 N\ 1 SEAT_JNSTALLATION -
s \ |
T 12:00 5 - ! [

«
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! MET STS-60 (FD 08)
£ ovsaE oy 907 - M52 MS3 MS4 MCC
T, 08:00 — -
] Lix -
vt
S1Y
s! ] _
4 -
J . N
3 1 CABIN CONFIG/STOM CABIN CONFIG/STOW |
B b -
s ORB| | CABIN CONFIG/STON 3
117 \ - As time permits perform As time permits perform -
7 PRE-DEQREIT PREP' ACTIVITIES (A) PRE-DEORBIT PRE ®
09:00 |t n
] +
5 v
o EL |
v ] 1)
v ]
T i KU=B0_ART_ST0¥ (ORE OFS, CONR/IRST)
_ (A] PRE-DEORBIT PREP ACTEVITIES i
STOW_QUICKDON MASKS
- 10'00; Remove loose items stored in Airlock |
i : Perform AIRLOCK ENT & SW VERIF
3 1 { (DEORBIT PREP,
. 1
D 1 - -
3 ; _
H [[ ORB _"
s 4t -
s - PRE-SLEEP ACTIVITY PRE-SLEEP ACTIVITY R
3 ] (ORB OPS, CREW SYS) (ORB OPS, CREW $YS) (ORB OPS, CREW SYS)
NoY
f i 11:00—' |
1z
. 12
~dq v .
*
1y
v
Y B
1 ORB| -
0 119 \
. I . 12:00— . - ! ..
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COR
|

PG ohe Chtw 515

STS-60 (FD08)
PLT

PRE-SLEE]
{ORB OPS,

P ACTIVITY
CREW SYS)

MS1
|

PRE-SLEEP ACTIVITY
(ORB OPS, CREW SYS)

SLEEP

SLEEP -

SLEEP
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N oor MS2Z. (MS3 ) Ms4 MCC

12:00 — | h |
ERE-SLEEP ACTIVITY PBE-SLEEP ACTIVITY BRE-SLEEP ACTIVITY
(ORB OPS, CREM SYS) {ORB OPS, CREW SYS) (ORB OPS, CREW $YS)

5 ==

AN BLEL BN B

13:00 -

ORB| 7
120 B

SLEEP SLEEP SLEEP

L L £ ol 1]

rl]ITllT]vlll!!ll[ll[!llll[lv[vr]r

18:00 —
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MET
DAY 007
20:00

A1(B1)

AUTO/VERN 1

}
J

21:00

ORB |
125}

I B

Wl h N

22:00

ORB
126 u

008 11

00:00 —

A

T

T

hal

et

COR

SLEEP -

STS-60 (FD 09)
PLY MS1

SLEEP SLEEP

URINE/SALIYA COLLECTION
(BMED DS0/DTO, D50 202)

POST-SLEEP ACTIVITY
(GRB OPS, CREW SY$)

POSI-SLEEP ACTIVITY
(CRB OPS, CREW §YS)

Do not perform
SUPPLY WATER DUMP

06 UHF MODE - OFF
PRIVATE MEDICAL CONFERENCE

Q6 LHF MODE - SPLX {or as reqd)

POST-SLEEP ACTIVITY
{ORB OPS, CREW SYS)

POST-SLEEP ACTIVETY
POST-SLEEP ACTIVITY (ORB OPS, CREW SYS)
{ORB OPS, CREW SYS)

Do not perform -
SUPPLY WATER DUMP

AIR SAMPLE
Rcd MET on bottle

Fill 6 drink containers with
8 oz H20 each {per person)

WINDOW IMPACY OBSERVATIONS
(ORB OPS FS, llS_O_jrﬁ)
STAR PAIR (A1)

A/AUTO/VERN Init MNVR at §§

BRIORITY PWRUP GROUP B STATUS MONITORING
(0RB PKT, PRIOR PMRDN) Steps 1,2,7
GALLEY WATER COLLECTION
(BMED DS0/DTO, DSO 202)

SH_DEACT
{SH OPS, DEACTIVATJON)

{cpCG, NOM PROC}

MCC

PURGE

L UPLINK
FUEL CELL

i FLT PLN/6OJFIN
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3 MET § STS-60 (FD 09)
gy CORT ORY 607 ' MSZ MS3 M34 MCC
S GOVERAGE 50,00 2 X
J- ) -
K . |
§ i SLEEP SLEEP SLEEP
POST-SLEEP ACTIVITY
E 1 {ORB OPS, CREW SYS)
21:00 —
e ] (m@z D oTe -bes 202
Lp : ORB |
AS 125 |
11
$ 3 B
[,
g6 1z
l Ss I
I[ N POSI-SLEEP ACTIVITY POSI-SLEEP ACTIVITY
22:00 14 (ORE 0PS, CREW SYS) (ORE 0PS, CREW 5YS)
I
E POST-SLEEP ACTIVITY
] (ORB OPS, CREM SYS)
] . 1
gu T ORB| ]
SIS 126] EZ_ACTIVITIES BEFORE LEAVING FLY PLN:
L
[ISI . Rcd MET on bottle
4 [g 3 23:00 Fill 6 drink containers with
$ 7 ] B oz H20 each (per person)
] ]
2
I T PSE_MONITORING (PSP, WOMINAL PROCEDURES) RE-ENIRY MODE (3-DMA, NOMINAL PROCEDURES)  IMMUNE OPS
13 {IMMUNE,
08 DEACTIVATION |
i (SAMS, mmum]umﬂm CAPL DEACTIVATION RBIT PRE
. 1| — P/INOZ_SETUP (PL OPS, CAPL) ggogﬁﬁpug%%lc'fwem
008 1T (PHOTG/TV, SH DEACT) SH_DEACT +
| ! 00:00 ' | A (SH OPS, DEACTIVATJON) (SH 0PS, S-HAR 1FM)
= 3-85 FLT PLN/6O/FIN 12/14/93
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CONTINGENCY
TIMELINES

MINIMUM DURATION FLIGHT (MDF) TIMELINE

The timeline assumes an MDF is declared no later than 0/23:30 MET and is designed to allow WSF to accomplish their
mission success MBE growth objectives while disployed. The orbiter must be maneuvered to the WSF deploy attitude and
all contamination sources (with the exception of the SEF transparent vacuum vent valve) must be isolated by 0/23:30 MET
to support WSF unberth at 1/00:35 MET. The nominal timeline may be used up to the point of MDF declaration.

WSF .
WSF release is scheduled on orbit 19 (= 1/03:45 MET) with grapple on orbit 35 (=~ 2/03:45 MET) for a total of 23.5 hours

free flight time. An ORB 19 release assumes WSF ram cleaning is one orbit and WSF unberth occurs 30 min after the
initiation of the GG attitude. The Plume Impingement test and CHAWS operations will not be performed.

SPACEHAB
Spacehab venting may occur during the WSF mission after Release +2 hours (1/05:30 MET). The SEF transparent vent

valve wilt be allowed open anytime during the mission so long as it only equalizes the SEF vacuum (no real venting). The
16 hours of Spacehab Category 1 objectives will be scheduled per FR A6.5-1. :

JOINT SCIENCE
High priority Joint Science operations such as the FD1 and 2 metabolics and FD1 VHM will be protected to the extent
possible. Other Joint Science desires such as FD2 VHM and any FD3 activities will be scheduled as time permits.

coB
ODERACS and BREMSAT deploy are scheduled as time permits post WSF retrieval on FD3 (orbits 36/37) with no
consideration for overflight constraints. CAPL operations will continue throughout the third flight day.

4-2 FLT PLN/BO/FiNI



| FLIGHT: | EDITION: MDF | PUB. DATE: 12/14/93
- - - - - - - C
MET : 000 12| Iau (1 161 |sl 141 Illt |1' 1% 11 1 |! |7I '3 |9I 119|11 12
Ljp o A 50 I
il | i
POST c S-HAB
fFD 1 NI, 5|weseRvion| | E MEAL| NE' [ vesTin bes EE é PRE SLEEP [SLEEP
[ P
HIN A A
1 Lo b 4 s doa 1 L+ Is s 1 4 1 B, L F 1 @ Sl 1L,
DAY/NIGHT
ORBIT T2 [ 3 T a4 [ s T & T 7 ] 8
ATT TASCENT F=—-ZLY +Y¥¥ —H+——-7ILY XW ————++—JLV +Y¥¥ —]
RMS_POSN
MBE_RUN
NOTES : 0 CAPL ACT ® SAMS ACT
. 4 g
MET:000 17 16 17 18 13 2 R R A
a
DUMP NC1
METABOLIC OPY
FD 2 SLEEP POST SLEEP SPACEHAB OPS PRE SLEEP
1 | L ! VENTING, oK 1 !
] i [] 1 1 1 1 1 ] 1
DAY/NIGHT i I I | | | | | q
ORBIT 11 [ 12 [ 13 _] 14 16 17 1| [ 19 | 20 | 22 [ 22 | 23
ATT -ZLV +YWV -ZLV_ HIV§ —+———GG NSE_UP_BAYNORTH 1 XLV 42V ————————
RMS_POSN PORT RAM F———+——STB0 MBE —1
MBE RUN TO DEGAS F——DEGAS — 171 RUN 1
NOTES: X LATEST MDF_DECLARATION TIME
: 1 1 2 2 0
MET: 001 12 1 1 1 1I7 1 P 1 l9 1 P L 13 T ,i 4 % ) 1 ? ! 7I q 1 ? 1 1w 1 1 17
A VEAR A | T {WASTE
Ti GRAPPLE ' | [DUNF | BREMSAT/
B ODERACS : PRE
FD 3 SLEEP POST SLEEP RENDEZVOUS SE MEAL | DEPLOY CABIN STOW | ('ob,
T
—VEST OPS —
i 2' 1 .i i mmmo L1 -1 : X H maraal l-. L !
L .
ORBIT I z8 29 30 32| 33 {35 36 37| 38 39 a0
ATT -xur +ZVV f RENDEZVOUS —-ZL¥ ——B/G —+ “ZLY YW ———
RMS_POSN
MBE RUN_|T/1 t /T RUN 3
NOTES: o RNS PRRDN 5| PRE SLEEP
MET:002 12 o P AP T i i SR O N ST AU TR AT AT SR W i i
g 2l ek
PRE Y res |- ITIHFINAL ofy bix
FD 4 |gieep SLEEP H c/o [ Ohi csATlg'N DEORBIT PREP R |R -
B 1 r B/
T [
TRIGHT | 1 #_li_q ] L* L] | L i § | | hj i | yl
DAY/NIG
ORBIT a1 q 2z a3 L7 45 * a8 49 50 51 q 52 53 54
ATT <ZLV VWY 7Ly —t -XST +———D70 BURN —IENTRY 1
RMS_POSN
MBE_RUIN
NOTES: o TEFU STOW ZKST

3
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WSF 1-DAY LATE DEPLOY/RETRIEVE TIMELINE

This timeline assumes a nominal mission until a failure causes a deploy wave-off until Flight Day 4. Two days of WSF
deployed operations are preserved. Attempts will be made to minimize impact to the nominal Flight Plan. ODERACS
deploy occurs one orbit later than nominally scheduled (Orbit 98) due to CHAWS operations so a separation burn is
required. The timeline returns to nominal after ODERAGS depioy on Flight Day 7. |f WSF battery margins preclude 48
hours of deployed operations, Rendezvous will be scheduled FD5 and the timeline returns to normal at that point. The
timeline uses the Rotated FRR trajectory.
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FLIGHT: STS-60 I EDITION: WSF ONE DAY LATE ]PUB. DATE: 12/14/93
- - - - - - - - - - - L
mrioop-12 -y ¢ -9 -8 -7 -6 -5 -4 F ¢ . %.1.1% B N B IR . I . . .
Lip o A Pl 1
A L db
u POST c 5-HAB
FD 1 M -lmsenvion| | E[MEAU[ NET | yesTin fes s { |Pre sLeep|stLeep
ci1 2 H " Ll ¢
) HIN s £ £l &
l|l|l|l|llillil|llljl|lslolll IlIll!.!’S'llll
DAY/NIGRT
ORBIT Z 1 3 17 &4 1 5 1 6 | 7 T 8
@ 57.0/190X190 ® CPCG SETUP
NOTES : @ CAPL ACT ® SAMS ACT
@ GROUP B PWRDN ® 3-DMA ACT
METzopo 17 13 14 15 16 17 1B W 2 Zz » ¢ {301 ¢+ 087080 RN
—-——nnnsouc H {
a i :
DUMP S-HAB
RMs | SR PRE PRE
FD 2 SLEEP POST SLEEP MR | o /0 PE vcosprsl MEAL S-HAB/ VESTIB OPS S LEEP 2 SLEEP | SLEEP
¥ a
| [T S IO TN RN S NN W 1 . v 4l s v sey 1 b b 1 I 1 L
DAY JNIGHT | l I | ;| |1 | | | l] q '
ORBLT 9 | 30 [ i1 [ 12 1 13 T 1a ] 1§ 16 [ 17 18 19 21 22 23 24
v .RBPL Ecr 'o ORSEP go %SE 10}
NOTES: ® SEF TRANS ACT
¥ SAREX TEST
meTzoor 12 13 14 15 16 7 1B 1 ZFLF;E PR N N P P D . . . . .
gtlmp (reL{wnnodsjearty] 1~  Fe— 34 g I
st E
fFD 3 SLEEP POST SLEEP MEAL WSF RELEASE/SEP E P E MU
| WSF RAM € ¥ ] E
7Y m\m NT
| T | | y L 1 [ | & v ﬁ 1| HIN@P
DAY/NIGHT # -F q H
ORBIT 75 76 77 28 29 30 3 3 35 37 38 | 39
© DI0 700-7 SEWP o GROUP B PWRUP @ GRP B PWRDN
NOTES : ® PAS sxvs ACCEL & RE-BERTH
: RHEED 0PS 55-25
. 1 2 2 2
MET : 002 ! 1 1l3 1 114 1 1I5 1 116 y 17 t fa I 1I9 2I0 1 il 1 2} 1 ‘3 ' ? 1 * 1 i 1 1 1 1 i ? i § t 7I 1 8I 2 1 1|0 3 1I1 1z
| smg WG E'{; wuy| (REL pIw jearyy 1] H2— 34 1
A r Hs'"“aé S-HAR S| pre paz'f
FD 4 SLEEP POST SLEEP |IMU/ P E g'ﬁsg MEAL 1NSF RELEASE/SEP | yESTIB bPS B [sLEEP W1 eer £
1 T)-WSF RAM CL u P
H 2 GRAVITY nAMENT—————j
1 L1 1 1 1 Y ISI ] [ 1 i N ' 1
DAY/NIGHT # q * # q q *
ORBIT a0 a1 a2 43 [7] 35 a6 a7 a8 49 | 50 51 52 53 54 55
¥ SAREX @ PASSIVE ACCEL ¥ SAREX AUSTRALIA BRIDGE (MARS, pAE)
NOTES: MOSCOH SCHOOL® RHEED OPS & MBE RUN 1
e ® GROUP B PWRUP ® GROUP 8 PHRDN

a5
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[ FLIGHT: STS-60 | EDITION:  WSF ONE DAY LATE | PUB. DATE: 12/14/93
. 1
METsoo3 12 13 1 15 iy B 2.2 %, .75.3. .?.?4{}375?.‘?.“.”
& ‘ NPC  NC3
POST POST PRE PRE
FD & SLEEP steep| ™Y 5\ bep S-HAB/ VESTIB OPS MEAL S-HAB/ VESTIS OPS steer | ™Y st Eep
i T | | L1 1 [ | 1 ' | | T | |
DAY/NIGHT J# * # *
ORBIT 57 58 59 0 [31 62 63 6 67 8 69 70 71
@ MBE RUN 2 ® "BE RUN 4 e
. ® SEF TRANS DEACT
NOTES: , ® CERL-1 ACT
"ET=004 12 1 1|3 L ]'I4 L lls [} 116 1 lz 1 lls 1 1|9 1 z|° ] 21 [l 2|2 1 23 1 q 1 * i % i 1 i 1 ] ? i q 1 7' [} 1 i ? i _llo [ lll 1 lz
A A A a A A WASTE
NC4 NHL  NCC T VBA GRPL —ouip
POST POST
FD 6 SLEEP steep| ™ <) FEp RENDEZYOUS WSF PLUME IMPING PRE SLEEP
s-HAB OPS ——] ANITE PARK -}
3 P | L i | ' ]
DAY/NIGHT *' ﬁ # #
ORBIT z 73 74 75 76 77 78 79 80
© NBE RUN 6 © 1GE RUN 7 e sngugt?ﬁnﬁ? nmo"&usognup 0A
. [
NOTES: ® ASC-3 ACT © CERL DEACT@® GROUP B PWRDN
. 21 2 2 ; g
MET : 005 12 1 li3 1 1I4 t ll5 1 1l6 1 1|7 1 IF i 1l9 ) i [ | E 13 1 ? 1 1 % ! { 1‘1 ? 1 ? 1 7I 1 3 1 1 1lo 1 lll 1 12
POST POST ODERACS | S-hag/ | E Y| 3-HAB
FD 7 SLEEP SLEEP [Tl Erpii} WSF/CHAWS B bPY . (VESTIR {,,, g vrarsl s IMT’RE SLEEP
RMS ovmun: PARK R X E
i 1 H ' { 1 119 1 P L 1
DAY/NIGHT * * ? # # * * *
ORBIT 88 90 91 92 93 94 95 36 97 98 93 100 101 0z
¥ SAREX (CHARITON,IA) @ GRUUP B PWRDN
NOTES: © APE/CHANS 0PS Gaop @ ® SEF OPAQUE ACT
cooe 12 13 14 15 16 17 1f 3 2 21 22 2 3y
MET: 006 12 , 113 1 114 . 1|5 | 1|6 1 1? i ll8 ' 19 L P I I T I’ I} q 1 1 1 ﬁ 1 ? ! 1 ? 1 ? 7I 1 q 1 ? 1]0 1 ljl 1 12
{MASTE | P
DUMP R
FD 8 SLEEP POST SLEEP |IMJ | c/o S-HAB/ VESTIB OPS | MEAL VFbSP'I;;I CABIN STOW E M8 o cEp
. E
' S | | P' |
DAY/NIGHT # * * *
ORBIT | 103 104 105 106 107 ios 109 L [ iis 116 1i7 iis
o -
NOTES: SAREX (STONEY,HE) Y SRR ow e
‘ HOWLE TEARDCWN
& ORSEP DEALT
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| FLIGHT: 5T5-60 | EDITION:  WSF ONE DAY LATE ' | PUB. DATE: 12/14/93

. 2 2 ] 1 it
MET : 007 12 1? i 1? i IP I IF 1 1( 1 IF 1 1? 1 ZP Z} | f 1 ? 1 ? f % 1 % 1 ? 1 ? 1 ? q 1 E i ? I P TS iz
P D L
R EIB K|A
E 0;U SN
FD 9 |{s SLEEP POST SLEEP DEORBIT PREP g : c IIJ
t
E g
4 | [ | ot | I 1
DAY /NIGHT * # *
ORBIT 119 120 121 122 123 124 125 127 128 129 130 i31 132 133 134
O.Ggghlg BE:EI%UP w LNDG 8/05 32
NOTES: ® CAPL DEACT B/U LNDG 8/07:07
@ IMU ALIGHN

oo 7 13 14 15 1% ;7 8 1 o» 2 0% 2 .¢ . }.,%,%.4.¢%.9,0.¢%.¢9.%.% %

Fb
| N | L . T | [ - 1 1 | )
DAY JHIGHT . * i * # * # #:
ORBIT iis 136 137 JE 139 180 14t 143 a3 144 ias 146 1aj 148 149
NOTES :

MET: 009 12 IP 1? }P IP }{ N ]P ,'IP 1 ZP 1 2} 1 ZF 1 2? 1 q 1 1 1 1 1 ? 1 1 L ? 1 ? L { 1 ? 1 ? 1 l? 1 ;} 1 i

FD
r 1 [ L | I T | | | 1
P, e e o ks
ORBIT 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165
NOTES:

WETiol 1z 13 14 15 16 17 18 19 2 2 2 » ¢ }y % % . ¢$.,%,¢,%1 .39 1 4 ¥

FD
) | i | | I TR NN SO N NN NN VAN ANSRUN TRN NN TR GRS SRS NS UMY SN0 VOOV VPR SR NN S N S N
DAY/NIGHT * q
ORBIT 166 167 168 169 170 171 172 173 174
NOTES:

-7 FLT PLN/60/FIN 1271379



WSF NO DEPLOY TIMELINE

This timeline assumes a nominal mission until a failure prevents WSF from being deployed; therefore, all WSF MBE growth
runs must be done on the RMS. The WSF will be re-berthed each morning to allow for 6 hours of orbiter/Spacehab
venting as required each day. The timeline returns to nominal prior to WSF CHAWS operations on Flight Day 6. The
timeline uses the Rotated FRR trajectory.
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| FLIGHT: STS-60 { EDITION: WSF NO DEPLOY IPUB. DATE: 12/14/93
R - - - - - - - - . - - - [
oo P P, P, 7, F . F. b, P, F. 3, J 1.8 1. t. 7. ¢ 1.% PW M
A i
Alr 0 i% 92 ps| M
ViR '31 POST A 1is JOINT gl U
FD 1 g L 3| enserTron € |mea % scssgcf EE é PRE SLEEP | SLEEP
# ]
H|N 2 A £ L
l||l||ll|l|l1||||{1||l|S|ljl B ' S 1 Sil ¢ 4 o 1
DAY /NIGHT
ORBIT 2 1T 3 1T a [ s T & | *» | 8
ATT
RMS_POSN
MBE_RUN
NOTES:
. 1 '
MET'DOOIZ1113|1I4|!l5|1I6|ll711P1191210t2l12Fr231?I| 17 1 1[15":'||ﬁ|7|1819I11011I111Z
——wEeTaBpL1q oPS
L ouwe 1| &
FD 2 SLEEP posT sLEEp 1wyl POST || RMS | S VesTIb | MeaL S-HAB vest PRE SLEEP  |SLEEP
steep | | c/0 | p ¥ VESTIB 0PS
PE| oOps oPS
B D
NN N U N TN N T NN WOV I WO [N T H T B T N IS I I 50 T S NN (VU SN [N THU (NN U | M5t A (NN TR HUUUN U0 WU S S N G |
DAY /NIGHT | I I | | | | | | Il | | |
ORBIT__ || 9 T [ 11 [ 17 [ 13 { 18 [ 1 T 6 [ 17 [ 18 [ 19 | 20 21 | 22 |1 23 24
ATT
RMS_POSH
MBE RUN
NOTES: A FC PURGE
"ET:OOI lz (] ]|3 L ll4 1 15 ] 16 1 l? 1 IF 1 19 1 2|° i zll 1 zz 1 2I3 [] q [ 1 % [ 1 1 1 1 ? ] ? [} { 1 q 9 1 llo 1 1Il [l 12
e lwd 59 hrof b vk
i As CLEANING WSF NO-GO FOR DEPLOY 3
FD 3 SLEEP POST SLEEP {IMU MEAL DECLARED BY MET 2/04:30 PRE SLEEP E
P
o4 [ | i1 1 [ | 1 Fo | 1 [ | S |
DAY/NIGHT q H H H #
ORBIT 25 26 27 28 29 30 33 | 34 | 135 36 37 38 39 40
ATV GG NSE_UP BAYNORTH
RMS_POSH : PORT_AAM_CLEANING I i STRD MBE GROWIH
MEE RN 70 DEGAS TEMP —ISOURCE CELL DEGAS —T——RUNS 1, 2 —
NOTES:
X 1 3 22 2 3
MET:oo2 12 13 18 15 16 17 B B A AL BT RIS BPUE U SR A PO . SO PR S s i
- s-wag/ |F S-HAB L
FD 4 SLEEP S-HAB/ VESTIB OPS MEAL | ot e o] H vesTIB oS PRE SLEEP E
ORBITER & SHAB P
ALLOWED
' | 1 | 1 ' [ T | | 1
DAY/NIGHT q - —q * h J* *
ORBIT 40 a1 42 13 7] 48 a9 50 51 52 53 54 55
ATT GG NSE_UP_BAYNORTH -ZLY +YVV t GG NSE DN BAYNORIH ——— |
RMS_POSN STBD MBE_GROWTH ISTBD RAM F——PORT_MBE GROWTH —
MBE RUN RUNS 1, 2 TO DEGAS I ISOURCE CELL DEGAS I
NOTES: A FC PURGE
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[ FLIGHT: STS-60 | EDITION: WSF NO DEPLOY [PUB. DATE: 12/14/93
mer:oo3 12 13 1 v vy g oy o n» % . %.%.%+.%.%¥.¢.%.%.%.%,%.0 000
__SJ_H()_,,{ .
B [LUsh ?
_ S-HAB S-HAB
FD 5 SLEEP POST SLEEP |F RIIMU( S-WAB/ VESTIB OPS | MEAL | ye(rll Los VEST IR BPS PRE SLEEP
ORBITER & SHAB t
NTING ALLOWED
AR TN NN NN NN WO N NUUDS Y WU FURE S NN N N T R VEII | NSOV AU o Y I YO N T Y YOS AN TR Y T
e " " i "
ORBIT 56 87 58 59 60 61 62 63 64 65 66 67 68 69 70 71
AT GG_NSE DN _BAYNORTH +— =ZLY +YVY t GG _NSE DN BAYNORTH
RMS POSMN PORT MBE_GROWTH i ISTBD RAM ——PORT MBE GROWTH —
MBE RUM RUNS 3, 4 1 TC DEGAS TEMP F—ISOURCE CELL DEGAS H—
NOTES: .
. 2 2
“ET'°0412111311?|1I5111611F|1P|119|21012I11212 PI?I}II|1I4|I?lﬁl7llﬁJ?lllnlllll
NOTE: %&uﬁ%t‘:’g& ginﬁﬂ:{;lﬁi:[ REFERENCE THE
CTIVITIES AND ATTITIUDE
FD 6 SLEEP POST SLEEP |1 INFORMATION AFTER MET 4/22:30.
T | 1 | - [ | { T | 1 T | 1 1 L4 L1 PR 11
DAY/NIGHT * * # # q * * * # * #
ORBIT 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87
ATT GG NSE DN BAYMORTH +—
RMS POSN PORT _MBE GROWTH i
| _MBE_RUN RINS S, 6, 7 i
NOTES :
. 1 22 2
"Et'ooslzllla|l|4!115|1f6l1711|8|1|9lzlolzllll?I?l‘l%lil’l?l?l{l?l?lllollllllz
FD 7
Lt | 1 ’ | | o 1 1. i 4 PR | | s 1
DAY/NIGHT * # ﬁ # # * * ﬁ * # *:
ORBIT 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102
ATT
[ RI5_POSN
MBE RUN
NOTES:
HET:OGGIZlllallfllls,l]s.UIIP.lgnzolzll|zlz|zI3|q1*1517111?1?171|?|?lllo|lilnlz
FD 8
] [ L1 PR | 1 L | 1 1 ' | PO |
DAY/NIGHT # * HL * *
ORBIT 103 104 108 106 107 108 109 110 111 112 113 114 115 116 117 118
ATT
RMS POSN
MBE RUN
NOTES:
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ATTITUDE TIMELINE
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ATTITUDE
TIMELINE

tude Ti;aline R
HET/GHT ~ WHVR _OPTION D E/S |REF AVI/REMARKS] _  EVENT
000/01:12:00 MET|TGT=2 Al DSC O0.200|EARTH|LVLH R= 0.00 |-ILV -XVV
26:59 BV=3 AUTO (DB AT 5.00|R 360 P=180.00
P= 90.00 PRI DB RT 0.20|F 90 Y= 0.00 |POST INS
027/13:26:00 GMT Y= 0.00
40:59 OCM= 0.00
2
000/03:25:00 MET|INRTL R= 94.00 Al DSC 0.200] SUN |STAR PAIR D1 IMU ALIGN
38:15 MNVR P=324.00 AUTO |DB AT 1.00|R 218| -Y: 106
¥=351.00 VERN |DB RT 0.02|P 66 -2: 24
027/15:39:00 GMT
52:15
3
000/03:45:00 MET|TGT=2 A1l DSC O.200JEARTHILVLH R= 0.00 |-ILV N.§.
59:09 BV=3 AUTO |DB AT 1.00jR O P=180.00
P= 90.00 VERN |DB RT 0.02{P 90 Y= 90.00
027/15:59:00 GMT Y= 0.00
16:13:09 0M=270.00
&
000/08:30:00 MET|INRTL R=220.00 Al DSC 0.200| SUN |SPECIAL PAIR IMU ALIGN
46:17 MNVR P=224.00 AUTO |DB AT 1.00[R 167% -Y: 12
Y= 54.00 VERN |DB RT 0.02(|P 168} -2: 19 -1 COAS CAL
Q27/20:44:00 GMT
58:17
b
000/09:05:00 MET|TGT=2 Al DSC O0.200|/EARTH|LVLH R= 0.00 |-2LV N.S.
19:56 BV=3 AUTO |DB AT 1.00{R 360 P=180.G60
Pz 20.00 VERN ]DB RT 0.02{P 90 Y= 90.00 | (SLEEP)
027/21:19:00 GMT Y= 0.00 H20 DUMP
. 33:56 OM=270.00
é
000/22:15:00 MET|INRTL R= 81.00 A1l DSC 0.200] SUN |{STAR PAIR A1 IMU ALIGN
29:32 MNVR Pz 40,00 AUTO |DB AT 1.QQ|R 180} -Y: 17
¥= 25.00 VERN |DB RT 0.02|P 72 -1: 21
028/10:29:00 GMT
43:32
7
000/22:35:00 MET|TGT=2 Al DSC O0.200]EARTH{LVLH R= 0.00 |-ZLV N.S.
45:25 8v=3 AUTO |DB AT 1.00|R 0 P=180.00
P= 90.00 VERN |DB RT 0.02|P 90 Y= 90.00
0283/10:49:00 GMT Y= 0.00
: OM=270.00
8
001/08:55:00 MET|INRTL R=185.00 Al DSC 0.200] SUN |STAR PAIR A2 IMU ALIGN
09:08:1% MNVR P=205.00 AUTO |OB AT 1.00|R 83 -¥: 21
¥=346.00 VERN |DB RT 0.02|P 120| -I: 17
C28/21:09:00 GMT
22:15
L) }
001/09:15:00 MET|INRTL R=181.00 A1 DSC 0.200] SUN [HUD +X: 20 HUD CAL
16:2 MNVR P=198.00 AUTO |DB AT 1.00|R 83
¥=330.00 VERN |DB RT 0.02|P 103
028/21:29:00 GMT
30:27
L]
001/09:35:00 MET|TGT=2 Al DSC D.200|EARTH|LVLH R= D0.00 |-ILV N.S.
43:52 8v=3 AUTO {0B AT 1.00|R @ P=180.00
P= 90.00 VERN |DB RT 0.02|P 90 Y= 90.00 |(SLEEP)
028/21:49:00 GMT Y= 0.00 H2C DUMP
57:52 0M=270.00
LA
001/21:25:00 MET|INRTL R= 13.00 A1 DSC 0,200 SUN |STAR PAIR B1 IMU ALIGN
35:16 MNVR P=152.00 AUTO |DB AT 1.001R 221| -Y: 43
Y=349.00 VERN |DB RT 0.02]F 105]| -2: 44
029/09:39:00 GMT
49:16
12
001/21:45:00 MET|TGT=2 At PSC O.200|EARTHiLVLH Rz ©0.00 j-ILV N.S.
59:58 BV=3 AUTO |DB AT 1.00(R O P=1380.00
P= 90.00 VERN |DB RT 0.02{f 90 Y= 90.00
029/09:59:00 GMT Y= 0.00
10:13:58 OM=270.00
S50 *%¥ 5-2 FLT PLN/60/FIN
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L)

tude lii%ng!

MET/GHY E/S [RET ATT/RERARK EVENT
1
001/22:45:00 MET|TGT=2 B3 DSC O0.200|EARTH{LVLH R=276.52 |BIAS -XLV PLB N
59:36 BvV=5 AUTO |DB AT 1.00|R 5 P= 90.43
P=177.82 VERN |DB RT 0.02iP 178 ¥=357.85 |GG (FREE)
029/10:59:00 GHT Y= 0.18
11:13:36 OM= 83.48
5 {IN ATT AT S§S}
001/23:00:00 MET|TGT=2 A3 DSC O.100|EARTH|LVLH R=258.00 |RAM CLEANING
03:06 BV=2 FREE |DB AT 0.07|R 270 P= 90.00
P=180.00 VERN |DB RT 0.01}|P 180 Y= 0.00 |GG (FREE)
029/11:14:00 GHMT ¥= 0.00
17:06 0M=102.00
3
002/02:35:00 MET|TGT=2 A9 DSC O.100{EARTH|LVLH R=2B80.00 |MBE C/0
38:40 BV=2 FREE |[DB AT 40.0(R 127 Pz 90.00
P=180.00 VERN DB RT 0.04|P 150 Y= 0.00 |GG (FREE)
029/14:49:00 GNT Y= 0.00 WSF RELEASE
52:40 OM= 80.00
Z RELEASE 2/03:50
002/05:25:00 MET|TGT=2 89 DSC 0.200|EARTH|LVLH = 0.00 |BIAS -XLV +IVV
32:29 8v=5 AUTO (DB AT 3.00|R 90 P= 90.00 |-1 TO WSF
P=180.00 VERN DB RT 0.04]|P 135 Y= 45.00 |NC1
029/17:39:00 GMT Y= 45.00 (SLEEP}
46:29 OM= 0.00
5
002/21:50:00 MET|INRTL Rz 81.00 Al DSC 0.200| SUN [STAR PAIR A1 IMU ALIGN
58:25 MNVR  P= 40.00 AUTO |DB AT 1.00|R 178| -~-Y: 17
Y= 25.00 VERN |DB RT 0.02|P 71 -2: 21
030/10:04:00 GMT
12:25
z (MNVR_AT SS)
002/22:10:00 MET|TGT=2 Al DSC O0.200{EARTH|{LVLH R= 0.00 }-XLV +ZIVV
23:15 BV=2 AUTO |DB AT 1.00|R O P= 90.00 |-2 TO WSF
P=180.00 VERN |DB RT 0.02]P 180 ¥= 0,00 |SAREX/MOSCOW
030/10:24:00 GNT Y= 0.00
37:15 OM= 0.00
K4
002/22:45:00 MET|TGT=2 Al OSC O0.200JEARTH|{LVLH R= 0.00 |BIAS -XLV +IVV
48:45 BvV=S AUTO |DB AT 1.LOJR 95 Pz 90.0J |-2 TO WSF
P=120.00 VERN |DB RT O 22{P 1.5 Y= 45.00 jNC2/NPC/NC3
030/10:59:00 GHT Y= -5.00 CERL-1
11:02:45 OM= 0.00
-]
003/10:00:00 MET|INRTL R= 81.00 Al DSC 0.200] SUN |STAR PAIR A1l IMY ALEIGN
08:36 MNVR P= 40.00 AUTO |DB AT 1.00)R 178] -Y: 17
Y= 25.00 VERN |DB RT 0.02)¢ 71 -2: 21
030/22:14:00 GMT
22:36
3 {MNVR AT SS)
003/10:20:00 MET|TGT=2 At DSC 0.200JEARTH|LVLH R= 0.00 |BIAS -XLV +IVV
29:53 BY=3 AUTO |[DB AT 1.00]R 90 P= 90.00
P=180.00 VERN |DB RT 0.023iP 135 Y= 45.00 [-2 TO WSF
030/22:34:00 GNT Y= 45.00 (SLEEP)
: OM= 0.00
10
003/20:40:00 MET|INRTL R= 81.00 Al DSC 0,200] SUN |STAR PAIR A1 IMU ALIGN
4B8:46 MNVR  P= 40.00 AUTO |DB AT 1.004R 178| -Y: 17
Y= 25.00 VERN |DB RT 0.02jP 70 =2: 21
031/08:54:22 GMT
(MNVR AT S8)
11
003/21:00:00 METITGT=2 A1l DSC O0.200fEARTH|LVLH R= 0.00 [BIAS -XLV +IVV
09:50 8v=5 AUTD |DB AT 1.003R 70 P= 90.00
P=18L.00 VERN |DB T 0.02]P .35 Y= 45.00 -7 TO WSF
031/09:14:00 GMT Y= 45.00
23: OM= 0.G0 .
12
003,/22:24:00 MET|TGT=2 A7 DSC 0.200|EARTH{LVLH R= 0.00 |-Z TGT TRACK
27:45 BV=2 AUTO |DB AT 1.00JR 35 P= 90.00 [(LVLH EQUIV)
P=180.00 VERN |DB RT 0.02|P 180 Y= 0.00 [WSF RNDZ
031/10:38:00 GMT ¥= 0.00
41:45 OM= 0.00
50 *¥x -3 FLT PLN/&0/TIN

¥¥% ALL ATTITUDES
*** PYR EULER SEQUENCE




Att

tude Timeline
[ DAP

I NET/GNT HNVR_OPTION E/S |REE_AT1/ZREHMARKS] EVERT
003,/22:50:00 MET{INRTL R=212.00 87 DSC 0.200) SUN NC&
23:01:34 MNVR P= 19.00 AUTO (DB AT 1.C0|R 62
Y= 37.00 VERN [DB RT 0.02|F 81
031/11:04:00 GMT
15:34
5 T1G 3/23:06
003/23:07:00 MET|TGT=2 B7 DSC O.SCO|EARTH{LVLH R= 0.00 |-Z TGT TRACK
09:26 BvV=2 AUTO DB AT 2.00|R 68 P= 90.00 |(LVLH EQUIV)
P=180.00 PR1 DB RT 0.20|P 180 Y= 0.00 |WSF RND1
031/11:21:00 GMT Y= 0.00
23:26 ON= 0.00
3
004/01:30:00 MET]TGT=2 A7 DSC O.200lEARTH|LVLH R= 0.00 -2 TGT TRACK
37:30 av=3 AUTO |DB AT 1.00|R 360 P=180.00 |(LVLH EQUIV)
P= 90.00 VERN DB RT 0.02|P 90 ¥= 0.00 |-RBAR
031/13:44:00 GMT Y= 0.00 WSF RNDZ
51:30 OM= 0.00
&
004/01:50:00 MET|INRTL R=155.00 B7 0S¢ 0.200] SUN TI
56:15 MNVR P=214.00 AUTO |DB AT 1.00}R 122
¥=318.00 VERN |DB RT 0.02]P 94
031/146:04:00 GMT
10:15
. TIG: 4/02:09
004/02:10:00 MET|TGT=2 87 DSC O0.SO00{EARYH{LVLH R= 0.00 {-1 TGT TRACK
12:52 BV=1 AUTO |DB AT 2.00|R 13 P=270.60 {{LVLN EQUIV)
P= 0.00 PRI DB RT 0.20]P 0O Y= 0.00 {-VBAR
031/14:24:00 GMT Y= 0.00 WSF RNDZ
: 26:52 OM= 0.00
&
004/03:05:00 MET|TGT=2 A7 DSC O0.200jEARTH|LVLH R= .00 -2 TGT TRACK
12:30 BV= AUTO [DB AT 1.00|R 180 = 0.00 f(LVLH EQUIV)
P=270.00 VERN OB RT 0.02|P %0 .00 {+RBAR
031/15:19:00 GMT Y= 0.00 WSF RNDZ
26:30 OM= 0.00
v
004/03:30:00 MET|TGT=2 A7 pSC 0.200{EARTH{LVLH R= 0.00 {-I TGT TRACK
37:30 BV=2 AUTO |DB AT t.00|R 127 P= 90.00 |{(LVLH EQUIV)
P=180.00 VERN |DB RT 0.02|P 180 ¥= 0.00 |VBAR
031/15:44:00 GMT Y= 0.00 WSF RNDZ
5%:30 OM= 0.00
004/03:50:00 MET |Reference WST PLUME
RNDZ C/L PITCH/ROLL MHVR
for maneuver 400 FT
details SEE RNDZ C/L
9
004/04:47:00 MET|Reference WSF PLUME
RNDI C/L PITCH/ROLL MHVR
for maneuver 300,200 FT
details SEE RNDZ C/L
{SUNRISE)
004/06:10:00 MET|TGT=2 aar DSC O.140{EARTH|LVLH R= 0.00 |-ZLV +XVV
20:43 BV=3 AUTO |DB AT 1.00|R 3460 P=180.00
: P= 90.00 VERN {DB RT 0.02|P 90 Y= Q.00 {FLYAROUND TO -V
031/18:24:00 GNT Y= 0.00
34:43 oM= 0.00
11
004/06:20:43 MET|TGT=2 88" DSC O.140|EARTH|LVLH R= 0.00 [+XLV -IVV
31:26 BV=1 AUTO |DB AT 1.00|R 263 p=270.00
P= 0.00 VERN |DB RT 0.02{P O Y= 0.00 [FLYAROUND TO -V
031/18:34:43 GMT v= 0.00
45:26 OM= 0.00
12
004/06:40:00 MET |Reference WSF PLUME
RNDZ C/L PITCH/ROLL MNVR
for maneuver 200,100 FT
details SEE RNDZ C/L
¥TF ALL ATTITUDES T4 FI.T PLN/GU/FIN

N HMEAN OF 1930 ***
L8 1

**2 PYR EULER SEQUENCE




*** PYR EULER SEQUENCE

Attitude Timeline
MET/GHT MNVE OFTION ] [E/S |REF_ATT/REHARKS] EVENT
004/07:350:00 MET|LVLH FREE ROTATION B8 DSC ©.200 LVLH R= 0.00 |PITCH FLYAROQUND
ROTR ABOUT +Y AXIS LVLH |DB AT 2.00 P=270.00
RATE=0.200 PRI 0B RY 0.20 = 0.00
031/20:04:00 GMT
5 (SUNRISE)
004 /07:57:30 MET B8 DSC 0.200}EARTH|LVLH R 0.00 |PITCH TERMINATE
LVLH |DB AT 2.00fR 180|HOLD P= 0.00
PRI DB RT 0.20[P 90 = 0.00 |WSF GRAPPLE
031,20:11:30 GMT
GRAPPLE 4/08:00
3
004/08:15:00 MET{TGT=2 B9 DSC O0.200]EARTH{LVLH R= 0.00 |-2LV N.S.
30:00 BV=3 AUTDO [DB AT 3.00|R 360 P=180.00
P= 90.00 VERN [DB RT O0.04iP 90 Y= 90.00 |H20 DUMP
031/20:29:00 GMT Y= Q.00 .
44:00 OM=270.00
&4
004/10:25:00 MET|INRTL R= 8%1.C0 89 PSC 0.200f SUN |STAR PAIR A1 INU ALIGN
37:59 MNVR P= 40.00 AUTO |DB AT 3.00iR 177} ~-Y: 17
Y= 25.00 VERN {DB RT 0.04|P 70 -I: 21
031/22:39:00 GMT
51:59
(MNVR AT SS)
3
004/10:45:00 MET}|TGT=2 B9 DSC D.200]EARTH|LVLH R=270.00 |-XLV PLB NORTH
56:43 BV=2 AUTO |DB AT 3.00|R 27 P= 90.00 |OVERNIGHT PARK
P=180.00 VERN |DB RT 0.04{P 180 Y= 0.00 j(40 DEG DB)
031/22:59:00 GMT Y= 0.00 (SLEEP)
23:10:43 OM= 90.00
3
004/21:05:00 MET|INRTL R= 81.00 B9 DSC 0.200] SUN |STAR PAIR A1 IMU ALIGN
10:15 MNVR P= 40.00 AUTO |DB AT 3.00|R 177} -Y: 17
Y= 25.00 VERN |DB RT Q.04|P 70 -1: 21
032/09:19:00 GMT
24:15
y {MNVR AT S§)
004/21:25:00 MET|TGT=2 B9 DSC O0.200{EARTH|LVLH R=180.00 {BIAS -XLV -ZIVV
H BV=5 AUTO |DB AT 3.00|R 270 P= .
P=180.00 VERN |DB RT 0.04]P 135 Y= 45.00 {CERL-2
032/09:39:00 GMT ¥=315.00
: OM=180.00
8
005/01:34:00 MET|TGT=2 B® DSC O0.200)EARTH{LVLH ®=270.00 {BIAS -XLV PLB N
43:19 BV= AUTO DB AT 3.00|R 90 P=120.00
. P=180.00 VERN DB RT 0.04)P 150 Y= 0.00 |[CHAWS
032/13:48:00 GMT Y= 30.00 NIGHT PASS #1
57:19 OM= 90.00
3 {(IN ATT AT SS)
005/01:47:00 MET|TGY=2 89 DSC O0.2001EARTH{LVLH #=270.00 |-XLV PLB NORTH
49:30 BV=5 AUTO |DB AT 3.00|R 349 Pz 90.00
P=180.00 VERN {DB RT 0.04]P 180 Y= 0.00 jCHAWS
032/14:01:00 GMT Y=  0.60 NIGHT PASS #1
03:30 OM= 90.00
10 i
005/01:55:00 MET|T1GT=2 B9 DSC O.200EARTH{LVLH R=270.00 |BIAS -XLV PLB N
57:30 BV=5 AUTO |DB AT 3.00|R 270 P= 60.00
P=180.00 VERN JDB RT 0.04|P 150 Y= 0.0C |CHAMS
032/14:09:00 GMT Y=330.00 NIGHT PASS #1
11:30 OM= 90.00
11 .
005/02:12:00 MET|Reference CHANS YAWS
PL OPS C/L DAY PASS #1
for maneuver
details SEE PL OPS C/L
{(SUNRISE)
12
005/03:09:00 MET|TGT¥=2 B9 OSC 0.200]EARTH{LVLH R=270.00 |-XLV PLB NORTH
11; BV=5 AUTOD |DB AT 3.00}R 355 . P= 90.00 |CHAWS
P=180.00 VERN |DB RT 0.04{P 180 Y= 0.00 PITCHOVER
032/15:23:00 GMT = 0.00 SETUP
25:30 OM= 90.00
IN ATT NLT SS
A S0 FRE -5 FCT FCN/60/FIN




Att

tude Timeline

*x* PYR EULER SEQUENCE

. HET/GHT MNVR_OPTTON E75 [REF ATT/HEMARKS]  EVENT
005/03:15:00 MET|TGT=2 B9 pSC O.200|EARTH|LVLH R=270.00 |BEGIN ROTATION
20:00 BvV=5 AUTO |DB AT 3.00|R 360 P= 90.00
£=120.00 VERN {DB RT 0.04|P t20 Y=300.00 [CHAWS
032/15:29:00 GMT Y= 0.00 PITCHOVER
34:00 OM= 90.00
é
005/03:20:00 MET|TGT=2 B9 DSC ©O.200|EARTH{LVLH Rz 90.00 |+XLV PLB SOUTH
30:00 BvV=1 AUTO |DB AT 3.00|R 218 P=270.00
= 0.00 VERN |DB RT O.04|F © Y= 0.00 |CHAWS
032/15:34:00 GMT = 0.00 PITCHOVER
44:00 OM= 90.00
3
00%/04:40:00 MET]TGT=2 89 DSC O0.200(EARTH|LVLH Rs 90.00 |BIAS +XLV PLB §
43:20 BvV=5 AUTO |DB AT 3.00jR 270 P=230.00
p= 0.00 VERN |DB RT 0.04iP 40 v= 0.00 |CHAWS
032/16:54:00 GMT ¥Y=320.00 NIGHT PASS #2
57:20 OM= 90.00
I (IN ATT AT S§%)
005/04:45:00 MET|Reference CHAWS YAWS
PL OPS C/L NIGHT PASS #2
for maneuver
details SEE PL OPS C/L
g {SUNSET)
005/05:15:00 MET|TGT=2 89 DSC O0,200|EARTH{LVLH R= 90.00 |[BIAS +XiLV PLB S
20:50 BV=5 AUTO |[DB AT 3.00|R 90 P=300.00
Pz 0.00 VERN |OB RT 0.04]P 30 Y= 0.00 {CHAWS
032/17:29:00 GMT Y= 30.00 DAY PASS #2
: 34:50 OM= 90.0C
z (MNVR AT SR)
005/05:21:00 MET|Reference CHAWS YAWS
PL OPS C/L DAY PASS #2
for maneuver
details SEE PL OPS C/L
7
005/06:50:00 MET[TGT=2 83 DSC 0.200|EARTH|LVLH R=276.52 |BIAS -XLV RLB N
07:04:58 BV=5 AUTO |DB AT 1.00fR 5 P= 90.43
P=177.82 VERN |DB RT 0.02(|P 178 Y=357.85 |GG S-HAB {FREE)
032/19:04-00 GM? = 0,18
18: On= 83,48
8
005/09:20:00 MET|INRTL R= 81.00 A1l pSC 0,200} SUN |STAR PAIR A1 IMU ALIGN
26:12 MNVR P= 40.00 AUTO |DB AT 1.00fR 176§ -Y: 17
Y= 25.00 VERN |DB RT 0.02|P 69 -Z: 21
032/21:34:00 GMT
40:12
5 {MNVR AT SS)
005/09:40:00 MET|TGT=2 At DSC O0,.200|EARTHJLVLH R= 0.C0 j-ILV N.S.
48:53 BV=3 AUTO |DB AT 1.Q0|R 360 P=180.00
P= 90.00 VERN 0B RT 0.02{P 90 Y= 90.00 |(SLEEP)
032/21:54:00 GMT Y= 0.00
22:02:53 OM=270.00
10 .
005/21:30:00 MET|INRTL R= 81.00 A1l DSC 0.200] SUN |STAR PAIR A1 IMU ALIGN
43:40 MNVR P= 40.00 AUTO DB AT 1.00|R 176]| -Y: 17
Y= 25.00 VERN |0B RT 0.02|P 69 -I: 21
033/09:44:00 GMT
57:40
T (MNVR AT SS)
005/21:50:00 MET|{TGT#2 A1l pSC O0.200)|EARTHILVLH R= 0.00 }|+ZLV N.S.
59:29 BV=3 AUTO |DB AT 1.0C|R O P=180.00
P= 90.00 VERN |DB RY 0.02|P 90 ¥z 90.00
033/10:04:00 GMT Y= 0.00
13:2% OM=27C.00
12
006/01:50:00 HMET|TGT=2 Al pSC  D,200|EARTHILVLH R= 0.00 {-XLV +IVV
02:00:00 Bv=2 AUTO D3 AT 1.00iR O P= 90.00
P=180.00 VERN {DB RT 0.02|P 130 ¥z 0.00 {ODERACS DEPLOY
033%3/14:04:00 GMT ¥= 0.00
14:00 cM= 0.00
DPY 6602:65
OF 1950 *** 2-6 TIF PLN/607FIN



Att

tude Timeline
. DAP

*x* PYR EULER SEQUENCE

X R

MET/GHT WNUR OPTION | E75S [REY ATT/REMARKS] . EVEWT
006/03:05:00 MET|INRTL R=230.00 Al DSC 0.200| SUN TODRS
09:05 MNVR P= 30.00 AUTO DB AT 1.00|R 27
¥=340.00 VERN {DB RT 0.02|P 23 CREW CONFERENCE
033/15:19:00 GHT
23:05
2
006/05:00:00 MET|TGT=2 A1 DSC 0.200|{EARTH|LVLH R=359.90 |-ILV N.S.
04:53 BV=3 AUTO |DB AT 1.CO|R 360 P=180.10
P= 90.00 VERN |DB RT 0.02|P 90 ¥= 90.00
033/17:14:00 GNT ¥= 0.00
18:53 0OM=270.00
3
006/07:10:00 MET|TGT=5 RA= 0.000 A1 DSC 0.200{ SUN |INRTL R=%80.00 |-Z CEL NORTH
20:36 BvV=3 DEC= 90.000N JAUTC |[DB AT 1.00[lR 108 P= 0.00
P= 90.00 VERN |DB RT 0.02IP 67 Y= 21.22 }BREMSAT DEFLOY
033/19:24:00 GHT ¥= 0.00
34:36 OoM= 20.00
7 DPY: 6/07:39
006/07:50:00 MET|TGT=2 Al DSC O0.200|EARTHILVLHE &= 0.00 |-2LV N.S.
08:02:03 BV=3 AUTO |DB AT 1.00|R © P=180.00
P= 90.00 VERN |DB RT D.02|P 90 Y= 90.00
033/20:04:00 GMT ¥= 0.00
16:03 OM=270.00
5
006/09:45:00 MET|INRTL R= 81.00 Al DSC 0.200)] SUN |STAR PAIR A1l IMU ALIGN
58:15 MNVR P= 40.00 AUTO |DB AT 1.00|R 175| -¥: 17
Y= 25.00 VERN |DB RT 0.02|P &9 -2: 21
033/21:59:00 GMT
22:12:15
z {MNVR AT $§S5)
006/10:05:00 MET|TGT=2 Al DSC O0.200{EARTHILVLH R= 0.00 |-2LV N.S.
14:15 BV=3 AUTO |DB AT 1.00|R O P=180.00
P= 90.00 VERN DB RT 0.02|P 90 ¥z 90.00 |(SLEEP)
033/22:19:00 GMT Y= 0.00 H20 DUMP
28:15 0OM=270.00
7
006/22:00:00 MET|INRTL R= 81.00 A1l DSC 0.200] SUN |STAR PAIR A1 IMU ALIGN
12:52 MNVR P= 40.00 AUTO |{DB AT 1.00|R 175} -Y: 17
Y= 25.00 VERN |{DB RT 0.02|P 68 -2: 21
034/10:14:00 GMT
26:52
(MNVR AT SS)
006/22:20:00 MET|TGT=2 Al DSC O.200[EARTH|LVLH R= 0.00 [-ZLV N.S.
29:02 BV=3 AUTO |DB AT 1.00f{R O P=180.00
P= 90.00 VERN [DB RT 0.02}P 90 Y= 90.00 '
034/10:34:00 GHMT Y= 0.00
43:02 0OM=270.00
9
007/G3:00:00 MET|TGT=4 RA= 316.418 Al DSC 0.200| SUN |INRTL R=231.13 |-2S1
05:15 BV=3 DEC= -16.644S {AUTO DB AT 1.0C|R 360 P=145.72
P= 90.00 VERN |DB RT 0.02|P 90 ¥=328.04 |G514
034/15:14:00 GMT Y= 0.00
19:15 OM=270.00
10
007/03:45:00 MET|TGT=2 Al DSC 0.200{EARTH|LVLH R= 0.00 |-ILV N.S.
56:37 BV=3 AUTO |DB AT 1.00[R G P=180.00
P= 90.00 VERN |DB RT 0,02|P 90 Y= 90.00
034/15:59:00 GMT Y= 0.00
16:10:37 OM=270.00
L)
007/10:10:00 MET|INRTL R= 81.00 A1l DSC 0.200] SUN |STAR PAIR A1 IMU ALIGN
23:34 MNVR P= 40.00 AUTO |DB AT 1.00|R 175]| -Y: 17
¥= 25.00 VERN |DB RT 0.02|P 68 -1: 1
034/22:24:00 GMY
37:34
5 {MNVR AT S%5)
007/10:30:00 MET}TGT=2 Al DSC O0.200]EARTHILVLH R= 0.00 {-ILV N.S.
39:36 BV=3 AUTO |PB AT 1.00|R 360 P=180.00
P= 90.00 VERN |DB RT 0.02|FP 90 Y= 90.00 {{(SLEEP)
034/22:44:00 GMT Y= 0.00
53:36 0M=270.00
LA N MEAN OF 1950 **7 5-7 FLY PULN/6U/FIN




=== AlL ATTITUDES IN MEAN OF 1930 :::

*** PYR EULER SEQUENCE

Attitud imeline
HEY/GHT HHYR _OFTION 1 unﬁ———ﬂrmm EVERT.
007/23:55:00 MET|INRTL R= 81.00 A1l pSC  0.200|] SUN |STAR PAIR A1 IMU ALIGN
008/00:08:32 MNVR P= 40.00 AUTD |DB AT 1.00|R 174] -Y: 7
Y= 25.00 VERN |DB RTY '0.02|P 68 -2: 21
035/12:09:00 GHT
22:32
{MNVR AT SS)
2
008/00:15:00 MET|TGT=4 RA= 317.314 A1l DSC 0.200} SUN |INRTL R= 48.19 |-XSI
26:51 BV=5 DEC= -16.3835 |AUTO |DB AY 1.00|R 180 P=198.29
P=184.00 VERN |DB RT Q.02|P 176 Y= 37.65
035/12:29:00 GNT = 0.00
40:51 OM= 90.00
3
008/01:30:00 MET|[INRTL R= 12.00 Al DSC  0.200] SUN |ALIGN STAR PAIR{D/0 IMU ALIGH
36:31 MNVR P=146.00 AUTO |DB8 AT 5.00{R 198| -Y: 48
Y= 29.00 PR1 DB RY 0.20]P 134| -1: 44
035/13:44:00 GMNT
50:31
&
008/01:50:00 METYT|{INRTL R= 43.00 B1 PSC  90.500| SUN |VERIF STAR PAIR|D/0 IMU VERIF
52:30 MNVR P=200.00 AUTO |DB AT 3.00|R 225| -Y: 14
¥=354.00 PRI1 D8 RT 0.20]P 133| -Z: 18
035/14:04:00 GMT
06:30
>
008/02:01:00 MET|INRYL R=330.00 B1 bSC 0.500} SUN COMM ATT
05:14 MNVR P= 45.00 AUTO |[D8 AT 3.00fR 181
¥=307.00 PRI DB RY 0.20|P 20 COLD SOAK ATT
035/14:15:00 GHT
. 19:14
& .
008/04:13:00 MET|INRTL H=206.00 TRN DSC  0.500| SUN D/0 BURN
17:35 MNVR P= 22,00 AUTO |DB AT 3.50|R &4
Y= 34.00 PRI DB RT 0.30|P 74
035/16:27:00 GNT
31:35
TIG _8/04:28
5-8 FI.LT PLN/60/FIN



STS-60 DAP BOOK

FLT PLN/60/FIN

DAP BOOK



2-9

NId/09/N1d 114

DAP BOOK

DAP A CONFIGURATIONS
ITEM#| Al* A2 A3 Ad A5 A6 A7 A8 A9
TBANSLATION
PULSE ft/sec 1 0.10 0.10 0.10 0.10 0.10 0.10 0.05 0.05
ROTATION
DSC RT NORM °/sec 2 0.200| 0.400{ 0.200]| 0.500 0.200| 0.200| 0.200| 0.100
VERN °/sac 3 0.200 | 0.400{ 0008 ]| 0.200 0.200]| 0.200] 0.200| 0.200
PULSE NORM °/sec 4 0.10 0.10 010 0.10 0.10 0.10 0.10 0.04
VERN °/sec 5 0.010| 0.010| 0.010] 0.010 0.010{ 0.010]| 0010} 0.01
COMP NORM °/sec 6 .00 .00 .00 .00 .00 .00 .00 .00
VERN °/sec 7 .000 .000 .000 .000 .000 .000 .000 .000
DEADBAND
ATT NORM (deg) 8 5.00 1.00 1.00 3.00 5.00 2.00 2.00 |40.00
VERN (deg) 9 1.000| 1.000| 0.070}| 1.000 1.000| 1.000| 1.000 |40.000
RATE NORM °/sec 10 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sac 1 .020 .020 010 .020 .020 020 .020 .040
JET OPT
P 12 1 1 1 1 3 for3 1 tor3
Y 13 1 1 3 1 3 1or3 1 1or3
CNTL ACCEL 14 0 0 0 0 0 0 0 0-4

si-.LOADED OPS-2 DAP Configuration
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ITEM#| B1* B2 B3 B4 B5 B6 B7 B8 B9
TBANSLATION
PULSE ft/sec 15 0.10 0.10 0.10 0.10 0.10 0.05 0.01 0.01
BOTATION
DSC RT NORM °/sec 16 0.500| 0.200| 0.200] 0.200| 0.200 0.500| 0.200] 0.100
VERN °/sec 17 0.2001 0.200| 0.200] 0.008 | 0.016 0200} 0.200| 0.200
PULSE NORM °/sec 18 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
VERN °/sec 19 0.0021{ 0.002| 0.002{ 0.002 0.002 0.002| 0.002| 0.002
COMP NORM °/sec 20 .00 .00 .00 .00 .00 .00 .00 .00 |
VERN °/sec 21 .000 .000 .000 .000 .000 .000 .000 .000
DEADBAND
ATT NORM (deg) 22 3.00 3.00 3.00 0.30 3.00 2.00 2.00 3.00
VERN (deg) 23 1.000| 1.000| 1.000} 0.100 | 0.033 1.000| 1.000| 3.000
RATE NORM °/sec 24 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN ¢/sec 25 .020 020 .020 010 .020 .020 .020 .040
JETOPT
P 26 1 3 1 3 3 1or3 1 tor3
Y 27 1 3 1 3 3 “|1or3 1 tor3
CNTL ACGEL 28 0 0 0 0 0 0 0 0-4

*|-LOADED OPS-2 DAP Configuration except TRANSLATION PULSE (I-LOAD is 0.02 ft/sec)




ALT DAP CONFIGURATIONS

ITEM# | ALT1* | ALT2 | ALT3
RATE DEADBAND 32 0.200{ 0.070| 0.100
JET OPTION 33 1 1or3| tor3
NUMBER OF JETS 34 2 1 2
ON TIME -35 0.08 0.08 0.08
DELAY 36 0.00 | 0.00 L
*|-L OADED OPS-2 DAP Configuration
**DELAY. 5.3 WSF Hover
6.0 WSF CHAWS
6.7 WSF Release
WSF Overnight Park
8.0 WSF Ram Cleaning
WSF MBE C/O
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FLT PLN
NOTES

FLIGHT PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

A. FLIGHT DESCRIPTION

Orbiter: DISCOVERY (OV103)
Inclination: 57.0°

Insertion Altitude: 190 x 190 nm
Duration: 8+ 2 days

B. MAJOR EVENTS

DV HA/HP
EVENT MET DATE CST {fps} {nmi)
Launch 00/00:00 01/27/94 27/06:14 -— -
OMS-2 00/00:45 01/27/94 27/06:59 267.2 191/189
WSF Release 02/03:50 01/29/94 29/10:04 0.0 191/189
WSF Thrust* 02/03:51 01/29/94 29/10:05 ~1.9 -
NC-1 02/08:27 01/29/94 29/13:41 0.6 190/189
NGC-2 03/01:14 01/30/94 30/07:28 0.5 190/189
NPC 03/07:00 01/30/94 30/13:14 0.0 190/189
NC-3 03/08:00 01/30/94 30/14:14 0.3 190/189
NC-4 03/23.06 01/31/94 31/05:20 8.7 195/191
NH-1 03/23.52 01/31/94 31/06:06 0.2 195/191
NCC 04/01:12 01/31/94 31/07:26 0.0 195/191
Ti 04/02:09 01/31/94 31/08:23 12.0 191/188
WSF Grapple 04/08:00 01/31/94 31/14:14 0.0 191/189
ORBIT
ADJUST**
(if reqd) 05/07:45 02/01/94 01/13:59 8D 191/183
ODERACS
Release 06/02:45 02/02/94 02/08:59 0.0 191/189
BREMSAT
Release 06/07:39 02/02/94 02/13:53 0.0 191/189
Deorbit 08/04:28 02/04/94 04/10:42 3354 -
Landing 08/05:32 02/04/94 04/11:46 - -

*WSF provides a ~1.9 fps posigrade separation thrust over a ~35 min period using a
2 oz N thruster. This thruster is designed to place WSF 40 nm behind the orbiter
at NC-2.

**ORBIT ADJUST burn is only a possibility. If reqd, it will be designed to lower the
shuttle’s orbit prior to ODERACS deploy and reduce ODERACS orbital lifetime.
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LANDING OPPORTUNITIES ARE:

Nominal Primary
1 Rev late
Woeather Alt
1 Day Late Primary
Weather Alt
(1 Rev late)
Weather Alt
(2 Rev late)
2 Days Late Primary
1 Rev late
Weather Alt
CREW
CDR - Charlie Bolden
PLT - Ken Reightler
MS1 - Jan Davis
MS2 - Ron Sega

MS3 - Franklin Chang-Diaz

MS4 - Sergei Krikalev
COMMUNICATIONS
TDRS Support: East (41° W), West (174° W)

Backup TV Support: GDS(GDX), MIL(MLX)
Contingency GSTDN: MIL{MLX), BDA(BDX), DKR, DFR, and GDS{GDX)

Contingency RTS: HST, GTS, VTS, IOS, CTS, OTS, DGS, and NHS
Lead time for site call-up: GSTDN - 2hr, RTS - 4 hr

PAYLOADS

Landing Orbil
No.

130
131
131

146
147

148

161
162
162

1. Wake Shield Facility (WSF) - 1

KSC
KSC
EDW

KSC
EDW

EDW

KSC
KSC
EDW

Local Time

12:46 EST
14:21 EST
11:14 PST

13:13 EST
11:41 PST

13:16 PST

12:04 EST
13:39 EST
10:32 PST

The WSF payload consists of an RMS-deployable Free Flyer experiment
platform, a cross-bay carrier structure and two “smart” canisters mounted on
the carrier. The WSF is controlled by either the crew using a PGSC or the
ground using the WSF-provided communications link. While deployed, the
free flyer creates a wake which provides a high vacuum environment essential
to Molecular Beam Epitaxy (MBE) and Chemical Beam Epitaxy (CBE) thin film
growth. During Free Flight, WSF uses processing equipment to grow GaAs
and GaAsSi thin films within this vacuum wake. The WSF MBE growths are
extremsly sensitive to contamination so they are planned (7 total) when the
orbiter is 40 nm away from WSF to minimize contamination concerns.

The orbiter is maneuvered to a controlled free drift attitude (i.e., tail down
gravity gradient with a 60° deadband) 30 min prior to unberth where it remains
during RMS “ram cleaning”, WSF systems checkout, and for several hours
after release. Following release, the free flyer separates from the orbiter using
& 2 oz. cold gas thruster. The free flyer remains deployed for approximately 48
hours. During this time, the ground controls the growth of up to seven thin

films via orbiter—carrier-free flyer link. Prior to retrieval, after all WSF MBE
science is complete, a plume impingement investigation is performed, with the
orbiter firing RCS jets on the +Vbar and -Vbar in an effort to improve current
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orbiter plume models. The free flyer measures accelerations, plume
pressures, and constituents. The orbiter records free flyer data on the ops
recorders and video data on the CCTV system. Post-retrieval, WSF is moved
to an “overnight park” position designed to provide additionai data for the
Charge Hazards and Wake Studies (CHAWS) experiment and the CASE
Waestern University materials Laboratory (i.e., MAT-LAB) experiment. The
following flight day, the RMS is moved to a CHAWS position and the orbiter is
maneuvered to various attitudes relative to the velocity vector to support the
CHAWS experiments study of plasma flows in Earth orbit.

. Spacehab - 2

STS-60is the second in a series of flights for the Spacehab. The Spacehab is
a pressurized module installed in the forward section of the orbiter payload
bay, andis crew-accessible from the middeck via airlock/tunnel adapter.
Payloads are primarily mounted in middeck-type lockers (up to 50) orin a
limited number of Spacelab-type racks. The Spacehab subsystems require
orbiter resources which include DC and AC power, cooling via the Freon Heat
Exchanger, atmosphere makeup (O2 and N2), humidity control, and CO2
scrubbing.

For mission 2 (STS-60), Spacehab will support 11 payloads including six in the
middeck. The cargo is primarily microgravity-oriented with amphasis on
material and life science.

The following is a list of the Spacehab - 2 experiments:

ECLIPSE - Equipment for Controlled Liquid Phase Sintering Experiment
SEF - Space Experiment Facility

PSB - Penn State Biomodule

IMMUNE - Animal Enclosure Modules (AEM), rodents
ASC-3 - Astroculture-3

CGBA - GCommercial Generic Bioprocessing Apparatus
CPCG - Commercial Protein Crystal Growth

3-DMA - Three-Dimensional Microgravity Accelercmeter
BPL - Bioserve Pilot Laboratory

ORSEP - Organic Separation

SAMS -~ Space Acceleration Measurement System
SOR/F - Spacelab Orbiter Refrigerator/Freezer

. Orbital Debris Radar Calibration Spheres (ODERACS)

This experiment will eject six spheres ranging in size from two to six inches in
diameter from a GAS can located on the starboard-att portion of the PLB. The
spheres will be observed, tracked, and recorded by ground-based radars and
opftical telescopes, enabling calibration of these imaging facilities and data
analysis systems. In addition, the radar signatures of the spheres with their
known physical properties will be compared to signatures detected from
current orbital debris.

. Bremen Sateliite Experiment (BREMSAT)

BREMSAT will execute and cbtain data from six experiments during three
major flight phases: ascent through BREMSAT deployment, BREMSAT orbit,
and BREMSAT reentry. Before deployment, BREMSAT will study thermal
conductivity of solutions and residual accelerations. During the orbital phase,
experiments include: micro meteorite/dust flow, atomic oxygen, and
gas-surface interaction. During reentry, pressure/temperature and residual
accelerations will be measured for as long as possible prior to atmospheric
burnout.
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5. Joint U.S./ Russian Investigations

a.

DSO 200, Radiobiological Effects

The purpose of this DSO is to: compare NASA and the Institute for
Biomedical Problems space flight dosimeter calibration techniques,
correlate the independent simultaneous space radiation exposure
measurements and calculations made by the two space programs, and
assess the radiobiological effects of high charge/high energy particles on
actively metabolizing biological samples.

Passive dosimeters will be mounted in the crew compartment and worn by
crew members throughout the mission. The Tissue Equivalent
Proportional Counter (TEPC) will be deployed on Flight Day 1 and stowed
prior to return. Seed containers and Active Autonomous Dosimeter will be
affixed to the TEPC for the duration of the mission.

DSO 201, Sensory Motor Investigation

DSO 201 isintended to: enhance the understanding of adaptation to
space flight and readaptation postflight; correlate the posttlight recovery of
postural equilibrium control, head and gaze stability, and readaptation
changes in vestibular function; and examine the relationship between
voluntary oculomotor performance and passive vestibulo-ocular
responses following space flight. .

On-orbit investigation protocols are: Voluntary Head Movements (VHM),
Optokinetic Nystagmus (OKN), and electrogastrography (EGG) momtormg
of autonomic and Gastric Function.

Since VHM and OKN data are both recorded on the “superpocket” data
recorder, all VHM and OKN sessions must be performed serially.

DSO 202, Metabolic

Fluid and electrolyte balance in the body is regulated by several systems,
any or all of which are potentially responsible for the microgravity-induced
changes in total body water, extracellular fluid volume, and plasma
volume; fluid/electrolyte regulatory hormones; and energy expenditure.

Metabolic activities include bromide and/or doubly labeled water ingestion,
taking blood samples, measuring peripheral venous pressure using a
catheter, and collecting urine and saliva samples. Metabolic samples will
be stored in passive gaseous nitrogen freezers.

- DSO 204, Visual Observations From Space

The purpose of this DSO is to visually observe Earth features using remote

imaging and recording. A modified set of optical equipment is being

manifested for these observations, as well as for studies of the solar
terminator and the stars. This investigation can be accomplished in
concert with ongoing Earth observations.

6. Capillary Pumped Loop/GAS Bridge Assembly (CAPL/GBA).

The CAPL/GBA consists of the CAPL experiment mounted to the top of the
GBA and up to six GAS experiment canisters mounted in standard side-mount
positions on the GBA.
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The CAPL experiment will study the behavior of a full-scale capillary pumped
loop heat transter system in the microgravity environment. A unique feature of
the CAPL is that all the pumping is done by capillary forces, with no
mechanical moving parts. The CAPL is a prototype of the thermal control
system planned for use on the Earth Observing System (EOS) platform.

The six gas cans mounted on the GBA consist of the following:
a. ODERACS (see PAYLOADS, reference 3)
b. BREMSAT (see PAYLOADS, reference 4)

c. The G-071 experiment consists of a pellet of a low-melting—point metal alloy
that will be melted under zero-G conditions. When the experiment container
is cooled, the pellet should form a perfect sphere.

d. The G-514 payload consists of two experiments: the Orbiter Stability
Experiment (OSE) will measure the high-frequency vibrations that may be
present in the orbiter structure during routine in—flight operations. The
second experiment will evaluate fogging of photographic emulsions due to
energetic particles.

e. The G~536 experiment will determine the effects of heat flux and liquid
subcooling on nucleate pool boiling in a long-term reduced-gravity
environment. ,

f. The G-557 experiment will give an on-orbit demonstration of a two-phase
capillary pumped loop (CPL), a two-phase vapor quality sensor (VQS), and a
two-phase multichannel condenser profile (CP) and to compare data on CPL
behavior in microgravity with analytical predictions resulting from modeling
and terrestrial performance.

7. Shuttie Amateur Radio Experiment - 1l (SAREX-II) (Config C)

SAREX-II consists of a Ham radio capable of two-way communication with
amateur radio stations within orbiter line of sight (LOS). Communications
occur through an antenna mounted in either window 1 or 6. Configuration C
allows radio operation in a Robot mode for the majority of the flight with
intermittent voice operations performed by the crew.

8. Auroral Photography Experiment (APE) - B
The objective of this experiment is to photograph and record the spectra of the
following aurora phenomena: shuttle glow, thruster emissions, aurora effects
on the orbiter, aurora and airglow layer. Aurora and airglow will be the oniy
opportunities available on STS-60. APE-B will also be used during the night
CHAWS runs to investigate Shuttle glow phenomenon on the WSF Langmuir
Probe.

G. ON-ORBIT DTOs:
1. DTO 623, Cabin Air Monitoring

This DTO will use the solid sorbent sampler to continuously sample the orbiter
atmosphere throughout the tlight.
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2. DTO 656, PGSC Single Event Upset Monitoring

The purpose of this DTO is to determine the susceptibility of the Payload and
General Support Computer's random access memory (RAM) to single event
upset caused by cosmic radiation.

3. DTO 664, Cabin Temperature Survey

The purpose of this DTO is to compile a temperature profile of the crew cabin in
a variety of orbiter attitudes and configurations and to correlate the cabin
temperature sensor reading with the cabin temperature profile during on--orbit
operations. e

4. DTO 670, Evaluation of the Passive Cycle Isolation System (PCIS)

The purpose of this DTO is to compare the magnitude and frequency of the
vibrations of the ergometer using the PCIS to those using the hard mount, as
well as to evaluate the ease of set up and stowage of the PCIS, the impact on
the performance of exercise activities, and the impact on crew habitation in the
middeck.

5. DTO 700-2, Laser Range and Range Rate Device

The purpose of this DTO is to demonstrate the capability to provide the orbiter
crew with range and range rate data for rendezvous, proximity operations, and
deploy operation. The DTO will assess the usefulness of the data to assist the
pilot in achieving the desired trajectory conditions. The hardware consists of
two handheld, in-cabin laser range and range rate devices.

6. DTO 700-7, Payload Bay Rendezvous Laser Data Comparison

This DTO will provide a more accurate assessment of the laser as a
rendezvous and proximity operations guidance aid. This will provide orbiter
attitude information to the laser software in real time, thereby increasing the
accuracy of the Payload Bay Laser navigation (DTO 700-5).

H. ON-ORBIT DSOs:
1. DSO 325, Dried Blood Method for In-Flight Storage
This DSO will examine the efiects ot space flight on the passive absorption of
blood plasma onto a paper filter. Protocol 1 will have the crew draw blood from

a subject and prepare severali dried blood samples as well as some frozen
control samples for analysis on the ground. :
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. DSO 326, Orbiter Window Inspection

This DSO will visually document window abrasions made by orbital debris. The
crew will check the windows once a day for new abrasions and will record their
findings ina log.

. DSO 901, Documentary Television

The purpose of DSO 901 is to provide live television or VTR dumps of crew
activities, orbiter operations, payload deployment/retrieval operations, Earth
views, rendezvous and proximity operations. The broadcast is accompiished
using operational air-to—ground and/or operatiocnal intercom audio VTR
recording when live television is not possible.

. DSO 902, Documentary Motion Picture

The purpose of DSO 902 is to provide documentary and public affair motion
picture photography of the orbiter’s basic capabilities and key flight objectives.
Documentation shall include launch, crew activities, payloact deployment/
retrieval, landing, and unscheduled activities of special interest.

. DSO 903, Documentary Still Photography

The purpose of DSO 903 is to provide still photography of crew activities,

orbiter operations, payload depioyment/retrieval and operations, Earth views,
and unscheduled items of interest.
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