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INTRODUCTION

The STS-4 Crew Activity Plan contains the on-orbit timeline, which is
a flight data file article. It does not contain the detailed crew
activities that will be covered in the STS-4 Ascent, Post Insertion,
Deorbit Prep, or Entry checklists.

This on-orbit timeline satisfies the objectives specified in the STS-4
Flight Requirements Document (Final).

The flight profile (trajectory data) used for this Crew Activity Plan
is from Ref. 2 which is for a June 27, 1982 launch date.
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A. FORMAT SYMBOL NOMENCLATURE

1. Summary Level Timeline (12-Hr Timespan)

The following letters (a-,)) refer to those highlighted in

Figure 1-1.

a. TIMESCALES - Three time references are presented in this
section of the summary timeline format. The time refer-
ences used are TIG Minus Time (TIG), Greenwich Mean Time
(GMT), and Mission Elapsed Time (MET). MET is referenced
to liftoff beginning at 00/00:00:00 (days, hours, minutes
and seconds). TIG is referenced to the deorbit ignition
time and counts down to 0/00:00:00 at ignition on the CRT
timer. TIG is only used on the deorbit preparations on
entry day.

b. CREWMEN (CDR & PLT) - This is the crewmen column of the
format where titles of scheduled activities are shown for
the commander (CDR) and pilot (PLT) at the appropriate

times in the flight.

c. DAY/NIGHT, ORBIT, MOON UP/DOWN

1) Day/Night - The orbital dy/night intervals are delin-
eated with black bars indicating when the Orbiter is in

darkness.

2) Orbit - Indicates which orbit the spacecraft is in by
numerical sequence. The beginning of an orbit occurs
when the Orbiter crosses the Earth's equator going from
the southern to the northern hemisphere (ascending
node).The succession of orbits is numbered in this
column starting with Orbit 1 for launch.

3) Moon Up/Down - The moon up/down intervals are delineated
with black bars indicating when the moon is down.

d. EARTH TRACE W/SAA - This is a display of the groundtrack
of the Orbiter and when it passes over the South Atlantic
Anomaly (SAA) (indicated by a

e. GSTDN and SGLS COVERAGE - The GSTDN and SGLS communication
coverage periods are indicated in this area with a hori-
zontal line indicating when communication is available; the
GSTDN and SGLS site is identified to the right of the line.

f. OPS - The GPC software configuration in use during the
flight is indicated in this area.

g. DEORBIT KSC/EDW - Times are identified in this area when
deorbit burn opportunities exist for Edwards AFB (EDW) and
Kennedy Space Center (KSC).

h. ATTITUDE and MANEUVERS

1) Attitude - The current attitude of the vehicle is iden-
tified in this area, i.e., PTC, IMU, -ZLV X-POP, -XSI.

1-3	 STS-4/FIN
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2) Maneuvers - An '+' is placed at the time an attitude
maneuver occurs if the duration in attitude is to be
greater than 15 minutes.

i. TV/VTR - Live TV or recorded TV (VTR) is indic, .eo in
this area with a 11-11.

f. CFES/MLR - Payload operating periods are indicated with

a ' I —xxx— I' .

2. Detailed Level Timeline (1-Hr Timespan)

The following letters (a-j) refer to those highlighted in

Figure 1-2.

a. SGLS COVERAGE - In this column the SGLS sites and their
acquisition periods are identified by a solid line. The
sites are HTS, VTS, GTS, IDS, and NHS.

b. GSTON COVERAGE - In this column the GSTON sites and their
acquisition periods are identified. Each site acquisition
period is annotated by a solid line, a dashed line or a
dotted line. The different annotations indicate the

following:

';	 A site that has S-Band, UHF voice and TV capabil-

ities (GOS, HAW,	 MIL, MLX,	 GDX)

site with S-Band and UHF voice capabilities	 (BDA,

I

A
GWM, ACN, BUC, DKR, MAD, MAX)

A site with only S-Rand (no UHF or TV)	 capabilities

i	 (AGO, ORR)

T	 A si*e with only UHF (no S-band or TV)	 capabilities

'	 (BOT, YAR, IDS)

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

d. SOUTH ATLANTIC ANOMALY (SAA) - This bar defines those
periods when the Orbiter passes through the SAA.

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

f. ORBIT - Indicates which orbit the spacecraft is in by
numerical sequence. Orbit 1 begins at liftoff with
subsequent orbits starting when the Earth's equator is

crossed (ascending node).

i

1-5
	

STS-4/FIN

r ^



i

I

I

g. ATTITUDE and PAYLOAD USER COLUMN (ATT/CFES/MLR) -
Indicates Orbiter attitude and when CFES and MLR are in

operation.

h. CREWMAN COLUMNS - The activities for the CDR and PLT are
scheduled in this area.

i. MCC COLUMN - Any uplinks, commands or updates required are
scheduled at the appropriate time in this column. A
vertical line is also used to indicate TV coverage.

j. NOTES - This area will be used for location of pads, times
of star availability, time and longitude of the ascending
node, TV and photography scenes, and any other supplemental
information required.

k. In the timescale a DAP A and DAP B CONFiG reference will
be included. A number is associated with both DAPS A and
8; each number indicates a particular DAP configuration for
either DAP A or DAP B. The DAP reference without paren-
theses indicates the 'active' DAP for that time period on
the page. Table 1-1 identifies the various configurations
for DAP A and DAP b that are used in the STS-4 timeline.

W
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Ŵ
1Om

^
^^..	 ^	 ^p

—^cuoc

.far

f

2{/U^

^M.
Jf^^

YCfur+

1Nw	 IN.Mf



.

v

2

N
^ nm

ORIGIML 1".
C) m OF POOR Qi 1

yq

y^^•

U
U

a
N ^

Z ~

^-
J ^

a
W

a. N

O

W

J

C

Q

f'—
W
O

cY

f17 ^

v

rsu.sn
mom- 7 ----mow xn.oi	 ,^

0
y~j C ^ "	 +e ^	 8

T̀	 t; 8

s¢x r^—I
i¢G 1—I F^1

I^ e1[OC rl

M

c^

J
LL

'. •Zl.1L"7



N

LLI

CD

U
U
Z

I	 I

s
W

OL

W

r
J

O $ n
W r
J ^ _
H `^ M

I

Q

W

cm

I w

F—

qWu

V I ^
WN

^ S
V ^ K

'L♦Y
L.141J/1

F W

^^"' ^ 61^L] ffG.OG.

r = o .. R Ft	 S
Pz

5i	 o

7

7

^^^
1 

A



s
t

A "

Le)
	

ORIGINAL PACC M
W
	

OF POOR QUP LVI V0

g

U
leg
 
'•¢	 I r-	 ^i

€'^ M kt	 ^$..^

S..IX
U WYI

mom' ^	

p	

aw r

{^ ^Om YpO^

	

O	 IV

S O^r66•}OCO	 tl	
tl	 tl

r•-

r• z¢ x —I
	 r-ow l

z¢O r-^•r--I
r ox¢ —I

O

.p

^i

rIto

M1a+

r .
A
fT^

I

f-
J

a

Q

W

.J

Q
I-

W

O

I

In

I

O
V ^

i
7

1

f
i

\ 7.

7
4



,y'
6
r
r

5

U

U

4

g

8	 ^3

C	 C
c	 t

x	 x

t—
W
O

V

O 1-^U ^J

.

S

O

h ^
ul ¢
S D

4 ^

y

yi6-0

'Pol.
f

C1	 S6	 'gl mm 	 S ^ ^N
I ^	 _

^ +̂ °r lvl	 oed a-^	 o,^mv^ +m^r^2 n

z9	 v

1

F' Cl[OC —I

.r.^• rJx--•1

IFLA.,(
'	 I	 •	 t

eL
e)F0

si^$
Y _pd

SNP
"
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^ S

44
O

U

U
W

^^^
pp,

	

Wu8^

^
O

J4
I 1..

pL].NW	 Ovl"g^^U
t

v

H
d

O
W O ^	 M

F-1
Q

W

a•

V^

V) 0

2

U V

$
O F

O1

Ste(
Ct1.NF/1

N Tr
O p	 p p

m0'L O	 O O O OS. m0	 OOm

G

O

x¢x r^1
uxi ^	 r•I

r._. mo p--•- • i _

- 4-^'+m 41-1 =F YI r^



a2
a

w

J
ti

cr

M
w

V)

^ tx
D j

V

PAN

	
1( y

r
r
i^

(.0
	

ORIGINAL PAC5 6"

o	
OF POOR QUALITY

b1W
Z	 uo

Q..

x^c
cw.^n
m"r- ^	 ---r-¢...^ ro rnox	 ^-JN	 '^
^"' ° o	 0	 3	 C	 C
4LL yY. m m	 N..	 .^.	 N	 17	 Itl	 C

x o o ,..a ^oo	 0	 0	 0	 o	 n	 ^	 °c
.¢. vim- 2

F rn ¢ ¢a

r	 ord¢ux rr
"'777

---	 -
I'^¢u0•.y

I
E
3

Y

M

M) A



s¢s r--i
uxs r j r—i

r— uI+VI ^I

r

,v ^

n

I
t-
Q

F

Zl
I w	 ..	 p.

vi	 ORIGINAL PAC.-, jr]
OF POOR QUALITY

0
z

U N
U

°ppC

r	 °^
J ?	 ^
o-	 vl

tow

Iw

0

i

E-

Lo
^ fW/

V (	 VI

SJY
C.14aY1

N	
p	 p	 p	 p

r O F̂ -	 N	 (•1	 i	 I(1	 O

W E TT M N. 	 P	 p^	 m	 a	 O^	 e
Y 00 QS p 0m	 O	 O	 o	 O	 G



U7
W

O

is
N

ew

m ^s
NN

I0I. .. . 0^

OYC[ 11
¢UY l--IFUO !•^

usz f-1

USwI-1

UI-N r-I
u1-In rl

O	 ^ p

QXX m
MQZ H
=uw I-1

xuo lj

r

SDK
f.LYIA

N r

O 1

= OO

+A

fY

^^ }ryn
g.

5Y

f

o

.w

fir

0

p ^S mm

K^^H

^m i•1

I	 I	 ^	 I	 I	 ^	 I	 ^	 I	 ^	 I	 I

r	 a
0.

Yj

'X

mC»o

LL:

J

.S

I^

1.1

d.

0.'

N

Ii



V

ordcr.In" ' :	 o V^
w or POOR QUALITYC)
0z

U
^	 U

d

0
LLJ

J

Q
H
W
O

V'

47

N-'
to

U

4wun
m-1-	 ^ ^-^i-^¢..J FO In02^^r

O
OH ^ O O

ry
p	 pp

N	 f^1
p

Y	 1n	 f0',^

W Q Y1

= p^
m	 N.	 =

X5
0

y^^0m
0

N	 Itf

^
v T.

O
i

C
' K p

SCp h^l
Y^ O]LK ^1

v
r
a
I-
^J
LL,

l



^y

W

ORIGINAL Pf
cn OF POOR GL"'^	 I NW o ^r € ^: r

N
O n^

YS^^O
R	 J

gggg ¢	 O

U
}^^B^Qo ^llt^^d^

w

u
W'•rte W

d N

l]
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ŷ•J}^^rv' S.6N ^5O	 N
y^'J000^

S q

mQC^
Ja'p^' ON

mm
N

pfV^P̂
j ^^^yy00mm

fl
Amy

ON.••'Q^
pcj, p

S ^ ^00mm
.Y en53a0 ¢$ KO .¢.r6.Jt2O 26GRts v JaG

.r

1'1.9 oaa r.... i

1— oaea —I
-Imo¢ 1

I'yam "



max' y

l.l^ W o F ^

SZ{O r

U
U
Z

I

cl

Yi U

W

J ^N
H r,

Q

ui
Q

d
S
^ Cr L

fCt	 ^ ^ ¢ —.^.1

O. L W

a ;^
0
K
W ^
Dr

LiLl.1/1

ry..H	 ^ I-¢rJ FO N^2

I'' 0 0	 N n	 O NI (.1 Y	 N O

W Q	 m N^ N
= O N ^+O 0(0

(pp
	 N

v6>O~CQ

N N N	 N N

r— m0¢ ^—I

uuN rl
^ umX rl mor- ^l

.,.
rzxN-i

f >r^N ^I

'.W



I f,

rN

LU
	

ORIGINAL PAC:;:'

CD	 OF POOR Qt1F,S.6	 gin
z	 A o;

—Mat

jig

V	 ^

1.	 1	 1	 I	 ^	 I	 I	 ^^	 i

P
O

vWi 111 ^N
*^So^o

°z.^ J

LL
0

-^	 e
^^	 6	 b

n

Q

LL

d'

Lo

I	 u

K	 62

O ^	 W	 Y	 f
USSS

S

iK

mH- r	 .--^•^1-6.-.J HO NpS
0

W a N m rv..	 NS pN^0^00	 N	 N	 N	 ! N	 NY-	 N

r-umx--i
^^^ C1:J U ^J

r •_.•-r-•oN	 z..^-•-tmpH	 upN r-^ r__-^

r^F•+ON	 r^>I-N ^i

I



S
LL
VID

w ORIGINAL PF,'? : N

ro OF POOR QUA1 ,61:
z ;^

U
U

,t
^

v

x c3

yyN
g( F^

o ¢ "

W

J C] 
M ^

r-
m

Q
u t.

r
w

0

d-

i

cn

^cr> ^ a

V J^
U^"

n1 F
O

r v̂ x
v

iGC
G11.YR/1
G}.1--	 ^m —1-mrJ h0 N^Z 26> I^dY

0

W 2 Al
= O N

m	 N-• m
N

(^1 .Nm..	 N- jry m	 N.- N	 NO O
^0^0

mm
0

•¢-• ^^i KO
N	 0

m
0m

^^jO
j^̂jj

6620
IV •"• 200m	N

vC^S'O
mSO O20mN
22ZUL0

r^ 6 UZ -^I
I-- OYOL —I

r^ m06 —I

r ZrJ	 ^
llm ^U 1- • - mot--•-^

h•-••YSK ^•^••^

zxN r—i

W



V-W/

2

h
N

m
f!7 ~LLJ O	 W

° YO ° OF P00R QUA!

¢

o ^
S

mnr'On	 ^ °u
~ o Nm z ^r ^ a• Z ^ u
^ ^ K1 Y^1^'++r

Wp

a ^	 ^ s	 ^_= g z~LJ.1 N
u ^	 m ry ^ cJ IT ac g

1-1 m ]^	 v d
u

cr

w

z^Y' o
I ^I

zF— z T

p ^ cl-	 N
"szdxxx-rj ^

araalll^
?
^

g c<' y
N

•
m^

C ^• U f.t [=.t n
1

2 S
¢2
U	 r.

1¢-	 r

S..{if.
^ no

Uuu/1
!>N- 1 Sm? H¢Y rJ FO 1n^2Y

O O
I... O O O- N OIV OIq Of O1(1 O

a
Y

SOa ^m^o
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ŷ
 O

^^oko

y6[^ O

0e
NInOU

AI_

o IBS'	 ^'
ppa

v^

IW 	ORIGINAL r", " 	 = W
zC)
	 OF POOR Q rF'r.:S

v

v

S

YJY

U^uYn

0H+ 1	 ^^VIUY LY2V1 O[L1J --------------i
O	

C	 p	 O	 G
~ Y• O

y N
	

f^y	 ^N_y	
1(.y1	

(Yy	 I(ny	
N	 ^	 O

S O N m 0O	 N	 N	 N ^ p5^yT`'^^ pO N	 N m Op N
v^^a^c i^	 m25K^	 i£8`^iY^

"'^^^LLL	 rmo^y



A►f

1	 '

1

x

f!7
W

ORIOIMAL I'F...s 	 '. \
Z OF POOR Q11;0W

U
U I^

P

J(a
W

L.1.)

J
H
S
H
W
O

V
N

1 N O

^• _N
1

L N mv

co
x^p ?.-.^ x	 1 I.IN^	 Y

U
Ny

^^ KuK 2LNZ^r^^
ryq

,̂ JJ
^ 1	 Nr a ¢ok • z e-o

I r_
q 

ISS^O
1.1^

¢
^ OK ¢ 1-	 2^y	

m

^w S^
p	 y

I(1	 OImy 2>O	
pQyQ,

i	 Or

OC	 OC

Nf
'^U

CicYL)
41••H	 !

K •-41Ux t^6N	 N..i •
O

^"' m o ^

m Q O^'	 ^ ${a ory rv^	
ry ^^ mP

^j y^
Tj
j mmv6 S ^G N	

ry

r— m0¢ •— I
r•___xrJ__ - ^1r-- Ir---Kaomr- vox--I r•-••mom-.-.y

roxnc-I

1-tn

/-h)5

1



J

a

W
J

W
O

V' o
I ^

L!7

fn ^

C)

pN

r

QS

^ H

NL
LU

ORIGINAL
OF PooR 01 P. WItZ

S_^Y
C.lYUVI
my- ^	 ma 1 b Nix

Y9
pp	 p	 pp	 p	 p1

^- ^ O N	 ^	 r	 N	 1^1	 ,mf	 I(1	 O

W. ^ o m rv^	 $	 o	 S	 S	 g	 Omm 
wins

ueu^ rh--^r---^

r--.xxs---•^

1^ V 1-N ^	 ^^ ? HN ^1



V. i±;

z

N
N

V

LLI

p /?	
pp

O^^O IiiV) 1^ t't	 ^^ i
' W

am

z OF POOR Ci )t'^.f.a

z

q..

C-)

v

N
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(y Ĉj 20 p̂^

T.KWiKO

r	
.¢¢a ___•)usx I-• I FBI

rV(•N ^I



Y

Lo
N

LU
ORIGINAL PAGE: 4G `

Z

W

oe° OF POOR QUALITY N
8t

8

g $z8 ^^WI
.yd^

HN

~
J Z

U
¢ W

W

n d
L.11

W
a

1-^1

1

Ul
^I

U:

>

^( ¢ W
U

W VI

d

a

Y^C
cs.J.in

b	 C.HC.1 N60G.

mcTd °`	 cmoo
t28

o -.	 o .°
0

Ic	 is
o	 e

r.-. ...oln-•-.1 usx rl e--I
F—u/-VI—I

^-- ...ovl ^1



rte' v	 J
	

y+'1

(f^ vN
LU

SIC n p
\

CM

U
U

W
J ^
r-.

Q

W
0

d-

I

v ^

m•-r- 1 aw
bO

H^ O m	 Y O	 ^
p	 p	 pN	 t^	 t	 1!1 pp

S p O ry(y O55 3y^1O m̂	O O	 O	 O	 O ^	 O

rs¢s•i n 4



`'"'" 1"

Y^

Ara

o

f1A

fp^

(((R^^^777JJJ^

ORIGINAL P"4ur: j

cn IF POOR QUALITY R
w a
Z lyi ^	 N

^N
Co vmy ^^

^^ S
uu	 in
Z ^ ^ro

Q
N

~W

O

Vf

N
^^S

^y
m

a

O

W

J

Q
H
W
O

d•

I

(n

f•-•
f/7

of w j
U LS

T^
f.1^.N1/1
mH- 1 .yam+ xsori

u
0
p o ._. o

¢ux n
¢u01.1

uix l—t¢ux rl oaerc r-I
¢uo 1 • t usx r•n

usx r- I mac¢ r-1
u F-UI 1—I

of vl !-1 ul- VI r^l



^t

S

N

(!7	 N N
LLJ

o	 OF P0:3i'% Q,';r'! i N	 m
Z	 egg

U
U

r
o, RW

O
W
J
a-r
Q
f—
W
O

ct

^ a
c ^	 ?
U

SAC
txuan

b0

co

a0

6



C=

I--

LU

m

I

111111jiIE"",

V.,V
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HIGH PRIORITY MISSION
r.

The High Priority Mission (HPM) is designed as a 74.3 hour flight last-
ing 3.5 flight days (FD). To enter HPM, complete the nominal FD 1
through 0/17:30. Bu^q:n HPM at 0/17:30.

HPM ACTIVITIES

FLIGHT DAY 1 - NOMINAL CAP FD 1 THROUGH SLEEP TO 0/17:30.

FLIGHT DAY 2 - BEGIN HPM SECTION AT 0/17:30. ACTIVITIES ARE SIMILAR
TO NOMINAL CAP UNTIL 1/00:15 WHEN CFES SAMPLE 6 IS RUN.

o ATTITUDES

o GRAVITY GRADIENT (8 HRS vs 12 HRS)
o BOTTOM SUN (26 HRS vs 33 HRS)

o IECM CONTAMINATION SURVEY (1 HR) SCHEDULED WITH TOP
SUN FOR WARM THERMAL ENVIRONMENT

o IECM PLUME SURVEY (1 HR) IN BOTTOM SUN

o HOT FIRE TEST

o MLR DEACTIVATION (19.5 HRS)

FLIGHT DAY 3 - o FRCS THERMAL SOAKBACK, PULSE MODE - F3F

o IECM GAS RELEASE

o FRCS THERMAL SOAKBACK, TWO FORWARD ENGINES - F2F, F3F

o FCS CHECKOUT, PART 1 AND 2. STAY ON TAIL ONLY JETS
SO NO PRCS FIRINGS IN FORWARD POD. (REQUIREMENT OF
FRCS THERMAL SOAKBACK TESTS)

o RADIATOR PERFORMANCE TEST. STOW RADIATORS 3 HRS PRIOR
TO PLBD CYCLE TEST, THEN DEPLOY AFTER PLBOs OPENED

o PLBD CYCLE TEST AT THE END OF BOTTOM SUN THERMAL TEST

o PTC FOR SLEEP

FLIGHT DAY 4 - o TAIL SUN AFTER MORNING IMU ALIGN

o NOMINAL DEORBIT PREP (5 HRS)

PRECEDING PAGR BUANK NOT, FILMED

1	 5-3	 STS-4/FIN
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ŷ
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9y ôv^i ^ g

^.
A y/

^
'ee/1 N
LL Y ^rdi Y^R'

H•

Q

tiw

O

U

U V o

y>^ Y
O N

O
LL

Z_QL

^

O	 .

V

^^
O 

^ m pO	 N pom	 ^ ^•	 p1nrVi O•^
O N

¢^^U^
N	 N N	 N N

x¢o ri
r-- oae oe —i

__yxJx rooc^y

rizxN

z

N
N



`t

z

NV)

yN̂
N

ORIGINAL PAGE IS

o OF POOR QUALITY
z 3t_Y

c>
y

N C	 c3	 ^'
G 1\'.1 y	

y^	
N

Q v	 J N
(J
N _Y V	 C	 x

J ^m
1¢ m	 •

u_

b

d y M ^.
^ ^

r O O O

H
1' y

H

CL
GN

9 2

LAS+°
Z

w
$t

y^ N

cS Y

y n

a^oc 1

44^^^^ff
a

C]LLIWiA .^^

W 6 N m^	 1OVY O N	
NCHi1.iO

ryN

N
NmNN NNYN

:n	 ^t

^1
N

f^-mOm ^-^	 ~^OYOL-may

m^

rzxy-^

i)'1



x

N
N	 N

LU
~	 ORIGINAL PA2 -	 's	 `
°a	 OF POOR QUALITY	 ^^^^

4•

U

a

	

^ ^	 T
mnl

	

ry 	ry

u^	
2

J	 Y	 N o	 ^^^

	

O	 O^
N M T

	pe a	 `• T

	

N V p	 1'

^	 1N
1•-1

Q

ti•

.tea

O y

= C?^	 ^pLIL `

m
T ` Ny

N O[

a)M^ ^	 y	 ^^''^
O	

G	 p	 I

>  

¢

m

¢¢xx yy^^ 

u	 ^N	 m	 pp
mN S>U^	

N	 N	 N	 N	 00u

uoxl
uoNA

1•^•ON•••I

h-SH1:•-1
F•^CN—I	 >1..N F^

J

]



E

N
N

ORIGINAL PAG'47 IT
LU OF POOR QUALITY
CD Nz

U
U

N NN
OO OO
ii	 q x

0

Cl

^ c
J Z	 ^•

Z 4u^^, u

i k^ N r a. N a.
GG

pp^ pp

N

IppCpp•^N l
l

CD

HI

Cl-

HI

D
U

Z_K a	 .^nl
UruN1	 CLLUl1If

O O ^	 O^ Irl f	 I(+ OF	 O
W Q O m	 O

fj

S S	 S O
5'f[	 t! {^y5

OO 6i wi ltU	 O

O

^••. xJx ^•1 f-¢K ^-•-f
- uox - 1..^	 ^.__•wcN ¢ux h r--1

1---nac oe_
1-z	 N 1L

SI-N-1
n



94

V

F"'
eW

ORIGINAL 6'A	 d;iJ

° •r OF POOR QUALITVz i^^g

U ----^' ^- y -----I is

U
L

^W
O

N
o

o
rn

^'	 0 0
u	 ''u o 0a n ^

F-
Rig

J?^ J VIa.Z oc/i ^° ci^
o
oYL o'^

N N / A /
h ^ 6W / N ^' 6/v 6_ Np-

}- o0 00l 1

F-1

H
O

Cl-
^ ^p

C u S
aV{^

T ^
O
r7 w

^u mK
N

pN
O p

iES
W Wr X r

O O

iOC
K 1'

U+.WIr ^ f31.WYI N¢YG.JUI N

o r ^--r--,Tie
W h o m u

ccN ^i	 ° ^ o
2 Le	 ^ ''¢¢	 0 0 0	 0 0 0

¢Sub'

r SrJ	 -1
r -uoN--i
r- ueX--ir--moo—ir-- x¢x-_-I F-mo¢-^—I

r^ S 1-N ^—I

7A

!0ra

^a7i'

N
0



__ /'".

r

N
N

	

U)	 ry

w

	

au	 W

	

C)	 ^;	 00	 \
uu N

Q.

4L	 N

¢ fn

	

M^	 q

	

o^ M ^	 Qf^Stm

ELI

e
m

	

N	 ^	 N
	Off•	 Op (^

	

q	 L O	 L O

	

^	 a	 y2tnU

	

J	 ^	

UEq ^^

	
^p WJ

	

-^^j

	

Z 4	 o N	 y Ou'^^	 U O OU	 U

	

H	 ^^^^	 ••mQ^	 pN	NM T	 O

	

p I N	 pN I N	 y ^

	

H O	 ^tn ^6	
^^ r G
	 0•

	

lL N	 IL N	 LL N	 O
Y• 	v oC	 OO	 p0	 ••	 N

	

1	 l	 N
H

M
HI

UOC
H Yx m
U M

	

o	 = s i

N oc°^ ggx

LL	 H 
LL	 WOSO O C

U U ¢

m•a- d	 uec¢^..^-T une •^-^. -	 •r-^

	

o	 f
F- ^o m	 y	 °-	 ^	 p,	 S	 g	 ^W ••
s oo ¢^^ u sp	 o	 e	 o	 0	 0	 0u

¢¢x ^7
I—USS—ti

h • -T¢OC -••^
r•-•-mop--•_.-i

f,

n



:T{1

W'

tl7

!a

4LY

N
Lo

ORIGINAL PAGE' VS
C) OF P00R Q1.1 1,11 1Vz

V
V1

V

0
m
Y
O

V I

Ja

ippJ

!J V N

G

^-
d L 1 N

N

L^f_ I
N

H'

Q _

I--F
Om

W

^ N

CL

K^
H• W N

v'

= ^
tl

^

¢

^v

I

Q ^

yyQ^^
U ^

V
^ m V

I ~

gg
m ^^«

°d gffisi 

s_K
cuuan
m-+- T	 u¢¢a.+s- uoc¢o.auz.- 1-o NHS

O ^ ^ ^T I T9
r, ^ eo .-.

0

^1TrTT1 1 ^
°o

I I rl^l

R

f1 TT^-^1 I 11T1T^rIT^T^

^ .. ^

-l^

 IRI g
W

O O O O O
}I^5

Z:GO ¢^^I
u3 ^$

^
NmO

^ej

e
46^^0 O

m^$^}i•Y
v(.J

r-'SJit--•I

r- ucx --^
uaN rir-ti r-- i

r— m^U-I r•-• mod--•-.^

'+'vr e



R^

x

O N

W
F'

r
Omw ORIGINAL ^nPA

\

z
4i ,..

^'yy'g`^ OF POOR QUALITY

U
U

0
m
Y

J

a 1q^^,U7 t3ry c3Y

vN vN M

N
^I

Y O
Cl-

Y
1O.

H v^ V Y

= K mvN

tt^^ 5pC y

$	 ^ I(1
v

V

CLLLI
my-_ ^^1-OO. b NOZ 1-O NOZ^^

00 o O N	 p
(7

O
.f

p
1!1

p
Z 00	 ^^jli
W ¢ Y min

Y

O p m	 N—

^0^0m0m C o p 1(OfO
v^^OCO

VON r- I
r uGwl

uzz —
r--

r^uMN—I 1—iMN—t `

0

ju H

,.._) 41



^gry{r.: ^	 yrM-. .. Fr a T. ^:

2

m	
h

^ 6WORIGINAL PAGE, 

	

°z	 OF POOR QUALIiV

U
C-.)

cy-

F
^	 I	 1	 I	 1

	

J	 a
z	 ^^

s	 ^g	 $

N

0

a.

s	 ^

	

o	 s

	

U	 ,r N

^o^a

z_tt

ca.^.^n

	

m-1- 1	 m01-K11 b N^Z

	

O	

^^yy y^Z C^ ^^}	 O	 O	 ^	 O	 ^ .^ m N^	
T

	

(j^jj	

a

 Si m m
O	 (.

C	
vSimO[

uzz r-a
..oRn 1^•-•-1

r •- • mot--.-..i

u1-v^ r—J
^+Om 1^^1



I Ii Ii I	 Ii	 I

^ I II
I I

I
I

I

I N
I

v
I

v
I

r	 I
I I I	 ^

I I I
y

^
/°[ u

[GT <v KV 9V	 %

V
"'F- ORIGINAL PAG-a 6"J =e`
Z OF POOR QUALITY

.. w =
;gm

N p^

V

^m

Cu

Q^

I^

H

J

Z a
U

H

H

S ^
0
U

u

Loa

^obi

nlmM

as>ort=

z o -
0

$ ¢o
a

4 ^V

m

0

m

G

N	 II

^j

^=33a

°
N

m

^oa^P O
m `^	 7
as aozc

'^	 m u
o	 ^

I

rye
ca.aun¢N- r	 -

--x^-+ FO v)°x ¢xaz
°

S oo..o °o
Eld2g ° H

,-- xax --- I

i--- x 1- V1—^
u`w

--__:I



cn

NN

m ORIGINAL PAGE M
N

w
h W OF POOR QUA: "i'VCD

Z ¢ uu^y p^_ryN2
\

NN

y
W

O 

zp^

Z J

z °'
cn
L

N

I— N
1-1

Q

1^1 H

C
1

CL

14

O

V

x_ac
CLY41

6tH 1_ 1-Ox H° N^2 '__ ^

oe= °O a	 o 0 0 0HUE

uxx 1-1 f-I

^-uHN-I

^4 '

	 4

4

A



^^.....\.... ........ ..,^^..,_^^ ...,^s^^^^^^^^

^	 .	 §

CD	 ^E FQ 2 Cr & 5	 , 2r
n

§B$§

u	 2u 2§\	 k%. §h^ ]§\§	 j^@@§§%

^....,.	 ^ ...^.........^

5 ]	 _	 r

0

VA

^	 9
C

	

^^ d	 § k	 ^
^

	

G 	 (& E	 §

	

2	 ^ §	 E

	

.	 %

$ set ¢/^	 e	 k	 §	 &	 e	 k
^,^—



z

LU

CD
z

OF P002

C.)

..........

cm

a_

ci

I

C; C;

NS

0

1^1

) Al



,,	 r:•,.oFtlr,	
^

1	 1

o
W

T

OW
R
mi .^

O
^' rGp

r 

.
N.p ^W

y^p•• ° O •_•
SAS-•NpN MNO1.1

NE"E".. WW

^iCm

6 N

4-a

l•

=^C

CL.u41
0.1- ^^ 1	 HO YL^Ix __

Q O S
pO pOuj	 m	 N^

2 ^G^ m
Om

HM
y^^j O

¢uo ^•1
uix —1 oaenc IJ¢UZ 1—I

¢uo 1•^ uix H
L1Sx 1-1 CkK H

¢UZ t1

uhN F-1
uF-N 1—I uHh /-1



r^

74:4

;`A
vr^

m..

f

hr+

V)
	 URIGIINAL N.'"'

t-	 V POOR QUAL-l"I'twloz

U

J ^^

Z n'

V)

^	 m

H

O
H

CL

r-I

K	 6
0 (	 W

U

]LOC

61-1- 1	

C	

ma 1-LlL

Op

/-O N^Z	 p^^

I— ^ O m ^y^jlN^	 ^	 N	 l7	 Y	 N	 S
W S Ifl ^^ 30 	̂ Ifl	 ^	 Ill	 Ifl	 ^	 V

oC

.t,

a°



r	 r ty

O
Z

;; m
\

U ^

HJ r
Z °' ?

^ I
H

H	 ^

H

= 1'

O

V

iLC

CauYI1
^-_ + mOL+CZ FO 1I1^1]C

0
WY o m	 N—	

G
b

p
N

p
f7 ^	 ^	 P_ 6	 p

UNA
b

Iilllllllllll

smx==a I—I I—
i



J

Z d
co

r
H

d
0
H

p:

Q.

H

s ^
v

ORIGINAL PAGC IS
OF POOR QUALITY	 &8

ca
v

i ar-
e	 o	 R	 ^	 ^	 8

pp	 mH Y O m N^	 ^	 ^	 n
W Q ^ n£j O O	 ^	 ^s. O ^	 yW^v >O~C^

^q



N
LLI

N

Z v $^
o

r =co.. qr
r q
N

8m
CU a

!] 'y ^ V	 6 U
g4 C	 r	 y

^...

;(_^/DyJ1^7^

7

J?.
vii
4L1

Y	 N

.. -^-:2 1
Z a.	 ^i

r3
^ o	 ^. •	 ^^	 ,	 u ^ o

(n	 y^ ^ n	 ^	 s^^^a
"S wm	 .•	 o	 =

f— n N
H

0
H

CL i 4
wW ^ ^ ¢OC

.Z ^ ^ y~ O F
=mt
N

m

ay^^^ ^^yG

^ ^OS Z	
QYVI

O °

x
iOL

^v

LLYLI
Q7rt• ^ YIUM-rvi b VIZ ^	 i^ Q^•n.t2—r

^r
°

.ERNE 62^K6

r••^o,n y
r-x¢x-I

x2Lf ^—l—^I
^- OYOC -I

°6 1••°OC OL1

J cl



I	 i	 I	 I I

I	 I	 I ^ i^
w
F- .. >d

)C) I	 I	 I ^"I° ORIGINAL P^.
I	 Ii `^FSB: OF POOR

ti

I	 I	 I
^ I^	 I	 I	 I

^^^ a	 I	 I	 I

to

Nj	 L

p ^Y

I..	
CC
	 wr	 LL	

V
p(.1 ^	 \	 ^M

m

^	 O
J ?^	 e$ U	 6

^ T1y4°cry d	 oo<	 I	 ^ Z`	
mm	 la.::

f!7	 py E^	 y	 S A'xx'^	 c
^¢	

I

r	 'u ^^o¢
U	 rt^ N	 ^ 6^

~ x	 b
x m1-ti

u

s

H
OC	 o

w	 Y

yyO.. 9q

H	 O'	 LL^bY C.1

^¢¢	 mNN Yr t^
N	 y1]-.v	 ^i I ^iinN ° 	^«

• 2	 tIpc/l^ U (
c
Ny
3 ^ N 0)

O	 O ..	 Cf	 gr I

^-	 ^-^ 	 O	 O	 m0

It

t.aaaun
x b fA^Z

0
°	 CCW Y V m	 No	 O^ m	 N °

1C^
m

e

_

N^
T o ^ ..5
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ONE—Dr.v °"TENSION

The STS-4 Extension Timeline is desiu^ 	 c fallow a nominal flignt up
to the decision point for the 24 ao l i	 on. This GO/NO GO decision
point occurs at MET 6/00:25, pr	 y-related activities for the
nominal flight.

Also, this timeline may ue used after the D/O PREP BACKOUT has been
executed on FD 8.

?4 HOUR EXTENSION CASE:

o Execute detailed timeline pages from 6/00:00 to Deorbit Prep
onFD9

o A period of time with no scheduled activities is provided immedi-
ately following the GO/NO GO to allow preparations for the exten-
sion of the flight.

AFTER DEORBIT PREP BACKOUT CASE:

Begin timeline at 7/00:30 with the following changes:

o CDR - MCC will modify PTC to -ZLV as required (5-83); omit CABIN
TV STOW at 7/04:15 MFT

o PLT - Omit all activities between MET 7/02:10 and 7/04:20 (i.e.,
PA REACT, CABIN STOW, CO 2 ABSORBER REPLACEMENT)

5-55
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ONE-DAY EXTENSION

The STS-4 Extension Timeline is designed to follow a nominal flight up
to the decision point for the 24 hour extension. This GO/NO GO decision
point occurs at MET 6/00:25, prior to entry-related activities for the
nominal flight.

Also, this timeline may be used after the D/0 PREP BACKOUT has been
executed on FO 8.

24 HOUR EXTENSION CASE:

o Execute detailed timeline pages from 6/00:00 to Deorbit Prep
onFD9

o A period of time with no scheduled activities is provided immedi-
ately following the GO/NO GO to allow preparations for the exten-
sion of the flight.

AFTFR DEORBIT PREP BACKOUT CASE:

Begin timeline at 7/00:30 with the following changes:

o CDR - MCC will modify PTC to -ZLV as required (5-83); omit CABIN
TV STOW at 7/04:15 MET

o PLT - Omit all activities between MET 7/02:10 and 7/04:20 (i.e.,
P/L DEACT, CABIN STOW, CO 2 ABSORBER REPLACEMENT)

a- c
cv
ww

F_U n

5-55	 STS-4/FIN
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Î

r'n r ,o_

kL1

ry •11a

^`

g 1^

a
p[ V	 V	 V .^

^V
Y p e 'd m si_$g ^

I

Z I	 I	 I
I

sin
I	 I	 I 09^ nh ^ ^N

M !! ff

(_
I	 I	 I ^

U I	 I	 I
U o I	 I	 ^ ^ C

Y• i

N
J ?	 .

LOC
Clu.u!

n
O

x c	 o-	 g^ o.-	 o	 o _	 o^ C;	 a	 c
^^^^Z^

xmzl
uzz fvl ^1

r u^-vl -1
xHU1



to
w
~ ORIGINAL PAGE I:1

Z OF POI7R QUALITY

v

o m "s

w 9

C
E—

w
a

i

o
U

L l

a0
h
nu^n

LtlC
Uuun

n

tO Y
• Z pONQ^^m	 O

¢¢ 3C
CĈ̂
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24 HOURS AFTER EXTENSION DAY

The 24 Hours After Extension Day Timeline is designed to follow a Deorbit
Prep Backout on Flight Day 9. It therefore assumes that the nominal
timeline plus an extra day have already been accomplished.

Detailed timeline pages are provided from MET 7/22:00 until time for the
Deorbit Prep.

To compute the MET time at which this timeline is entered, take the
Deorbit Burn TIG time and add ^1 hr 50 min for Deorbit Prep Backout.
Note that no activities are scheduled for the first hour and 15 minutes
to allow extra time for reconfiguration or troubleshooting.
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CONSUMABLES CU?"ar";^,

FWD RCS PROPELLANT & He PRESA.,............. 4,,, -« .............0. TBS

AFT RCS PROPELLANT & He PRESS .............. ....a,./te.,.......... I TBS

OMS PROPELLANT CUR VE (R & L POD) ................................... TBS

OMS He PRESSURE (R & L POD) ....................................... TBS

OMSN2 PRESSURE (R & L POD) ........................................ TBS

SUPPLYWATER ...................................................... TBS

CRYO H2 CURVE .......................................,,...,,......... TBS

CRYO 02 CURVE .................................... ../lv . r1PG ..... $I TBS
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CREW ACTIVITY PLAN NOTES 	 r'.
(CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION - MAJOR EVENTS

MISSION DURATION (day/hr:min:sec) - 6/23:37:57

LAUNCH (KSC)	 June 27, 1982
MET day/hr:min:sec)	 0/00:00:00
Day of Year	 178
CDT/GMT	 10:00/15:00

ME CO
—9T (day/hr:min:sec)	 0/00:08:34.08

ORBIT ha/hp (nm)	 87 x -10.3

OMS-1

MET (day/hr:min:sec)	 0/00:10:34
AV (fps)	 162.
AT (min:sec)	 01:38
ORBIT ha/hp (nm)	 129.8 x 34

OMS-2

MET (day/hr:min:sec) 0/00:37:39
AV	 (fps) 175
AT	 min:sec) 01:44
ORBIT ha/hp (nm) 130.2 x 129.7

OMS-3

MET (day/hr:min:sec) 0/04:29:11.6
AV	 (fps) 62.3
AT	 (min:sec) 0:36.7
ORBIT ha/hp	 (nm) 164.8 x 129.9

OMS-4

MET (day/hr:min:sec) 0/05:14:12.5
AV	 (fps) 61.6
AT (min:sec) 0:36
ORBIT ha/hp	 (nm) 165.2 x 164.8

DEORBIT
MET	 day/hr:min:sec) 6/22:41:49

AV	 (fps) 315.2
AT	 (min:sec) 2:55
ORBIT ha/hp	 (nm) 162 x -5

ENTRY INTERFACE
MET day/hr:min:sec)	 6/23:08:36

LANDING (EDW)	 July 4, 1982
MET day/hr:min:sec)	 6/23:37:57
Day of year	 185
CDT	 09:24

7-2	 STS-4/FIN	 `p
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CREW

1. Crew designations and responsibilities

a. Commander (CDR)% Prime crewman for launch, entry, aborts
and contingency EVA. Responsible for overall command of
the vehicle including the safety of both vehicle and crew.

b. Pilot (PLT): Prime crewman for RMS operations and CFES
activities. Responsible for on-orbit management of STS.

2. A typical crew day will be that specified in the STS Work Day
Handbook (Ref. 3). The daily on-orbit STS activities and
their scheduling constraints are identified in the referenced
document.

The crew will wear Emergency Ejection Suits (EES) from launch
through post-insertion and will don them again for entry.
Whenever the EES is worn, OBS sensors are also worn. During
the rest of the flight, in-flight garments are worn.

4. For crew sleep periods, the middeck and flight deck speaker
boxes will be configured for air-to-ground voice and C&W
tones. A level check of the speaker boxes is performed prior
to the first sleep period. During sleep the WCCUs will be
turned off and stowed,

ORBITER SYSTEMS

1. Electrical Power System

A crew-initiated automatic purge of the fuel cells will be
scheduled approximately every 12 hours.

The fuel cell purge schedule is shown in Table 9-1.

Communications and Instrumentation

a. The Operational Instrumentation (0I) system will be managed
from the ground through uplink commands coordinated
with the crew. Exceptions to this would be the result of
contingencies. Real-time OI data will be transmitted to
MCC during each ground station pass via the S-Band PM down-
link. In parallel with this, one of the two operations
recorders will dump recorded OI data at a 5-to-1 or 8-to-1
playback-to-record ratio (depending upon whether or not
voice is included in the recorded data). One 01 recorder
will be recording at all times, and the other will dump at
every station pass via the S-Band FM downlink. Video down-
link causes an exception to this recorder dump plan, but
only during the station passes where TV is scheduled as a
crew activity.

7-3
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b. The Development Flight Instrumentation (DFI) system will
be crew controlled. The Wideband Ascent Recorder is not
used on orbit. The PCM Recorder will be operated during
the entire mission in one of three modes: CONTINUOUS
RECORD, HI SAMPLE (a 10 second snapshot of data every 5
minutes) and LO SAMPLE (a 10 second snapshot of data every
10 minutes). The Wideband Mission Recorder will be
operated in the continuous record mode with all tracks
recording in parallel during OMS and RCS burns and as
required for FTOs or FSOs. DFI data will be downlinked
every ground station pass via a separate S-Band DFI FM
downlink. This data will be recorded at the ground
station for post-flight shipment to MCC. Recorded DFI
data will not be dumped to ground stations during on-orbit
operations.

c. There are thirteen (13) GSTDN sites for on-orbit coverage:
ORR, BUG, GDS, MIL, BOA, HAW, GWM, AGO, ACN, MAD, YAR,
OKR, and BOT, and one (1) SGLS site, IDS. The BUC site
does not support data dumps via S-band FM downlink. The
IDS site will normally only support S-band PM downlink and
down voice for this flight. The site will normally be
supporting 000 requirements, but can be configured real
time if required to support S-band up voice, PM uplink and
FM downlink.

d. Three (3) GSTDN sites can be used for real-time TV: GDS,
MIL, and HAW.

e. Nine (9) GSTDN sites and one (1) SGLS site have UHF voice
capability: GDS, MIL, BOA, HAW, GWM, ACN, BUG, MAO, OKR,
and IDS.

f. Two (2) sites have only UHF voice capability: YAR, and
BOT.

g. There are five (5) SGLS sites available for on-orbit
coverage: GTS, HTS, NHS, VTS, and IOS. IDS is the only
site with voice capability and there is only voice via
UHF while supporting 000 requirements.

3. Guidance and Navigation

a. The Orbiter state vector is uplinked about once every
three orbits.

b. IMU alignments will be routinely scheduled approximately
every twelve (12) hours.

c. Both star trackers are left on continuously except for
special tests. A self-test of the star tracker will be
performed once a day, normally just prior to the IMU
alignment scheduled after the sleep periods.

7-4	 STS -4JFTN
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d. Each IMU will be aligned with different REFSMMATs to pro-
vide skewed platforms for enhancement of redundancy management
at launch and entry. The launch REFSMMATs have a square
root of five skewing and the preferred skew for entry is
a square rout of six. The REFSMMATs will be changed for
entry normally at about 00/03:35 MET. In order to simplify
recovery procedures for some contingency cases, one of the
IMUs will have the same REFSMMAT for launch and entry. For
the case where an IMU fails prior to the switch to the square
root of six REFSMMATs, the IMU REFSMMATs, for entry, will
be changed to a square root of two skewing to enhance the
redundancy management during entry.

e. The on-orbit avionics confi guration for STS-4 is listed
below. GPC 3 (freeze dried and GPC 5 (BFS) will be
turned off at -0/01:00 MET.

GPCs - 2 RUN (1 GNC, 1 SM), 2 OFF, 1 INTERMITTENT (GNC)
IMUs - 3 OPERATE
STAR TRACKERS - 2 ON
MASS MEMORY UNITS - 2 ON
FLIGHT CRITICAL MDMs - B ON

f. The ADI RELMATs provide a means to change the reference
system for presenting vehicle attitudes to the crew with-
out having to reposition the IMU platforms. The RELMATs
support specific flight phase requirements and are defined
as listed below.

1) ASCENT (OPS 1 and 6)

'INRTL' Position:

This RELMAT will provide a +X sense ADI ball reading
of roll 00 , pitch 00 , and yaw 00 when the vehicle is
pointed at 00 Right Ascension, 0 0 Declination and the

vehicle +Y axis is pointed at the celestial North
Pole.

'REF' Position:

This will be a pad-orientec inertial RELMAT with
the vehicle +X axis downrange along the first stage
launch azimuth and the +Z towards the center of the
earth along the launch pad radius vector at the time
of lift off. This provides a +X sense ADI ball reading
of roll 55.30 (launch azimuth), pitch 90 0 , and ,yaw

00 at liftoff.

'LVLH' Position:

This RELMAT will provide for an unbiased LVLH frame it
major modes 104, 105, and 106 (i.e., the bias matrix
will be an identity matrix). In major modes 101, 102,
103 and 601, the LVIY reference frame will be used.

f
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2) ON-ORBIT (OPS 2 and 8

'INRTL' Position:

This RELMAT will provide a +X sense ADI ball reading
of roll Oo , pitch Oo , and yaw Oo when the vehicle +X
axis is pointed at O o Right Ascension, Oo Declination
and the vehicle +Y axis is pointed at the celestial
pole.

'REF' Position:

This RELMAT will provide a +X sense ADI ball reading
of roll Oo , pitch Oo , and yaw Oo when the vehicle +X
axis is in the direction of the velocity vector and
the +Z axis is directed radially down to the center of
the earth at the orbital noon time which is closest
to the midway MET between TIG for nominal OMS-2 and
TIG for nominal deorbit burn.

'LVLH' Position:

This RELMAT will provide for an unbiased LVLH frame
(i.e., the bias matrix will be an identity matrix).

3) ENTRY (OPS 3)

'INRTL' Position:

This RELMAT will provide a +X sense ADI ball reading
of roll Oo , pitch O o , and yaw Oo when the vehicle is
pointed at Oo Right Ascension, Oo Declination and the
vehicle +Y axis is pointed at the celestial North Pole.

'REF' Position:

Same as 'INRTL' position.

'LVLH' Position:

Unbiased.
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r
g. The OPS-2 I-loaded DAP configuration is currently planned

to be.

DAP A DAP B
Translation Pulse 0.1— ^6^--
Rotation Discrete Rate - NORM 0.20/sec 0.50/sec

- VERNIERS 0.20/sec 0.20/sec
Rotation Pulse - NORM 0.1 0.04

- VERNIERS 0.01 0.002
Rotation Compensation - NORM 0.0 0.0

- VERNIERS 0.0 0.0
Attitude Deadband (R,P,Y axis)

- NORM 5.00 3.00
- VERNIERS 1.00 1.00

Rate Deadband - NORM 0.20/sec 0.20/sec
- VERNIERS 0.020/sec 0.020/sec

Jet Opt Pitch 1 1
Yaw 1 1

Cntl Accel 0 0

The OPS-3 Transition DAP configuration is:

Rotation Discrete Rate	 0.20/sec
Attitude Deadband	 3.50
Rate Deadband	 0.30/sec

4. Propulsion

The major burns maneuver schedule for STS-4 is identified in
Section 7.A, FLIGHT DESCRIPTION - MAJOR EVENTS.

5. Environmental Control and Life Support Subsystem (ECLS)

a. The CO2 absorbers are not installed for launch or entry.
Both canisters are initially installed at approximately
0/05:20 MET and are then alternately replaced with new
canisters within the required frequency of approximately
every 24 hours. The canisters are both removed approxi-
mately 4 hours prior to the deorbit burn ignition during
the deorbit preparations on entry day. The installation/
replacement schedule is shown in Table 9-3.

b. The waste water tank will be loaded to 40% at launch, with
sufficient ullage volume to accommodate waste water accumu-
lation during the flight. The tank will be as full as fea-
sible at the planned end of the mission.

c. The supply water tanks will be sufficiently loaded at
launch so that planned launch day deorbit opportunities
can be supported through the use of combined supply and
waste water, without opening the payload bay doors. Thus
all tanks will be full at launch except Tank A which will
be 45% full. This allows sufficient ullage to handle fuel
cell ^-_eer production during the ascent phase. Potential
supply water dumps are scheduled approximately every 12
hours in the Crew Activity Plan which may or may not be re-
quired. A real-time call will be made prior to each
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scheduled dump to inform the crew if a dump is required and
to what level. Tanks A & B will be dumped to a level that
will allow the tanks to be full prior to the next daily
group of EDW deorbit opportunities. The supply water dump
schedule is shown in Table 9-2.

D. INTERIM TELEPRINTER SYSTEM (ITS)

1. The Interim Teleprinter System (ITS) will be used for STS-4.
The system will provide an on-orbit capability to receive and
reproduce text data (such as procedures and CAP updates or
changes) from the MCC during routine and off-nominal situations.

2. The teleprinter is located on the middeck in a standard
flight locker (MA9F) adjacent to Avionics Bay 3A. Foam
insulation inside the locker is used to reduce the noise
from the teleprinter during operation.

E. TELEVISION/PHOTOGRAPHY

1. The Closed Circuit Television (CCTV) system will be used for
STS-4. This system provides two cameras for in-cabin coverage
and two RMS and four payload bay TV cameras for coverage of
payload bay activities. The system, after activation, can be
managed by ground commands during live coverage passes. For
TV coverage outside of STDN coverage, the crew must manage the
CCTV system.

2. There is a video tape recorder (VTR) available to record video
during periods when there is no STDN coverage. The video is
recorded on 30-minute cassettes and will normally not be dumped to
the ground. Recorded video can be dumped to the ground if desired
since the VTR output (dump) currently is hooked to the PL1 vide
input, allowing recorded video to be played back into the Orbiter
communication system as if it were a PL1 (Spacelab) TV camera input.
VTR management must be performed by the crew.

3. 16mm, 35mm, and 70mm camera systems are available.

F. REMOTE MANIPULATOR SYSTEM (RMS)

1. OMS/RCS CONSTRAINTS

a. VRCS - No constraints during RMS OPS

b. PRCS - Constraints during Loaded and Unloaded RMS OPS:

1. Usage not permitted under the following conditions:

a. RMS JO?NT in a Singularity
b. RMS at a Reach Limit
c. RMS in Test Mode
d. During EE OPS
e. Loaded RMS/PRCS Interaction Test will be NO GO for

Failed VRCS.

2. Must be on Tail Only Jets with a 30 deadband when on AUTO
°	 DAP.
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c. OMS - Usage not permitted with RMS uncradled or attached to a
berthed Payload.

2. No part of the RMS shall be positioned within the following
distances of an RCS Thruster:

a. PRCS - 15 ft
b. VRCS - 3 ft

3. No part of the RMS/Payload/End Effector will be maneuvered outside
the Crew/CCTV field of view, unless the ,point angles and sequence to
be maneuvered have been verified as acceptable.

G. PAYLOADS

1. IECM (Induced Environmental Contamination Monitor)

The crew will be required to operate the IECM switch on Panel R11
four times during the flight. These switch operations, which made
the IECM mass spectrometer, are performed after payload bay door
openings, for plume impingement, contamination mapping, and gas
release maneuver FTOs, per the STS-4 Flight Requirements Document
(Ref. 1). The IECM mass spectrometer must be turned off when the
payload bay doors are closed to prevent damage to the mass
spectrometer by pressure buildup in the payload bay.

MLR (Monodisperse Latex Reactor)

The MLR is activated via a single switch prior to the first crew
sleep period and runs continuously for 19.5 hours. The experi-
ment occupies the space of three mfddeck lockers.

3. CFES (Continuous Flow Electrophoresis System)

The CFES provides a processing system which can segregate
biological samples using a separation process based on the
relative motion of charged particles through an electric field
(electrophoresis). For STS-4, the crew will be required to
operate the payload twice during the early portion of the
flight. Each operating period lasts approximately eight hours.
The PLT has been designated as the prime crewman for CFES
operations. The Cr-ES payload is located on the Orbiter
mfddeck. A low acceleration level is desired during CFES
operations.

4. GAS (Get-Away Special)

The GAS payload is a self-contained experiment package that
requires minimal crew activity. After the crew is given
approval for orbit operations, the crew unstows a handheld
controller and activates the payload. Once activated, an
internal controller sequentially initiates the biological,
materials processing, and physical science experiments at the
appropriate time. The experiments do not require any special
attitudes during their operation. Deactivation and stowing of
the handheld controller occur before deorbit preparation.

^+1
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5. NOSL (Night/Day Optical Survey of Thunderstorm Lightning)

The NOR experiment is nerformed in the Orbiter cabin. The
experiment requires crew operations for unstowing and setting
up in the aft flight deck, for on-orbit operations using tar-
gets of oppo-tunity, and for stowage. A -ZLV attitude is de-
sired fir „a.;ing data.
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ON-ORBIT CREW ACTI-VITY
FUNCTIONAL TEST OBJECTIVES (FTOs),

FUNCTIONAL SUPPLEMENTARY OBJECTIVES (FSOs)

INTRODUCTION....................................................... 8-2

TABLE 8-1 - STS-4 FTOs/FSOs ........................................ 8-3
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INTRODUCTION

The following Table describes the scheduling data and rationale for
on-orbit crew activity related FTOs/FSOs for STS-4. The current FRD
(Ref. 1) was used for compiling this table.
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TABLE 9-1

ORBITER FUEL. CrLL PURGES

APPROX MET

(D/HH:MM)
FULL CELL P9nT_

Post-Ins	 (0/02:52) 1

0/08:40 ^- 04:48

0/18:30 3 09:50

1/08:10 4 13:40

1/18:00 5 09:50

2/07:15 6 13:15

2/17:15 7 10:00

3/06:05 8 12:50

3/16:10 9 10:05

4/05:50 10 13:40

4/15:40 11 09:50

5/05:50 12 14:10

5/15:45 13 09:55

6/05:50 14 14:05

6/16:20 15 10:30

Deorbit Prep	 (6/20:33) 16 05:53

wwJ
H
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TABLE 9-2
ORBITER WATER DUMPS (SUPPLY)

/^

NO.

/^

NO. At	 2 HH:MMAt	 2HH:MM

A

0

0/07:44 1

0/17:55 2 10:11

1/07:24 3 13:29

1/18:00 4 10:36

2/05:50 5 11:50

2/17:10 6 11:20

3/04:45 7 11:35

3/16:05 8 11:20

4/03:05 9 11:00

4/19:05 10 16:00

5/03:10 11 08:05

5/15:55 12 12:45

6/02:10 13 10:15

6/16:25 14 14:15

I

err
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TABLE 9-3
CO2 ABSORBER REPLACEMENT

APPROX MET
(D/HH:MM) ABSORBER NO. POSITION

At	 HH:MM At
 -POSITION

** 0/08:35 3 A 03:15

1/08:10 4 B 26:50

2/07:20 5 A 46:45

3/06:00 6 B 45:50

4/05:35 7 A 46:15

5/05:40 8 B 47:40

6/05:40 9 A 48:05

***6/17:50 13:50 37:15

*INITIAL INSTALLATION OF BOTH CO2 ABSORBERS
**CO2 ABSORBER NO 1 IS REWRAPPED AND SAVED FOR CONTINGENCY

***BOTH CO2 ABSORBERS REMOVED FOR ENTRY

9-4
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TABLE 9-4
CRYO MANAGEMENT

UZ/HZ TANK
MET HTRS SWITCH

CONFIGURATION

POST INSERTION 0/03:00 02 TK1 & 2 HTRS A,6	 four- AUTO
(STATUS H2 TK1 & 2 HTRS A,B	 four; - AUTO
AS OF) 02 TK3 HTRS two) - AUTO

H2 TK3 HTRS	 a,two - AUTO
02 TK4 HTRS (two) - OFF
H2 TK4 HTRS (two) - OFF

PREP (PRSD TEST) 5/15:50 02 TK1,2,3,4 HTRS	 (ail)	 - OFF
H2 TK1,2,3,4 HTRS (all)	 - OFF

POWERUP (PRSD TEST) 5/19:53 02,H2 TK4 HTRS A (two) - AUTO

PERFORMANCE (PRSD TEST) 5/22:20

POST (PRSD TEST) 5/22:3b 02 TK1 & 2 HTRS A (two) - AUTO
H2 TK1 & 2 HTRS A,B (four)	 - AUTO
02,H2 TK3 HTRS A (two) - AUTO
02,H2 TK4 HTRS A (two) - OFF

i

k	 j
I
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ABBREVIATIONS/ACRONYMS

More complete compilations of abbreviations and
acronyms are available in the Acronyms and Abbreviations
Dictionary (Ref. 4).
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ABBREVIATIONS/ACRONYMS
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ACIP AERODYNAMIC COEFFICIENTS IDENTIFICATION PACKAGE
y

ACN ASCENSION ISLAND (STDN SITE)

ACT ACTIVATE

ADI ATTITUDE DIRECTION INDICATOR

AGO SANTIAGO, CHILE	 (Sl'ON SITE)

ANT ANTENNA

ADA ABORT ONCE AROUND

ADS ACQUISITION OF SIGNAL

ATT ATTITUDE

ATO ABORT TO ORBIT

BOA BERMUDA ISLAND, BWI 	 (STDN SITE)

BOT BOTSWANA (STDN SITE)

BUC BUCKHORN,	 CALIFORNIA (STDN SITE)

CAL CALIBRATION

CCTV CLOSED CIRCUIT TV

CCU CREWMAN COMMUNICATIONS UMBILICAL

CDR COMMANDER

z CDT CENTRAL DAYLIGHT TIME0
r. VI

a a CFES CONTINUOUS FLOW ELECTROPHORESIS SYSTEM
., z^o

CHG CHANGE
a

CL CHECKLIST

COAS CREWMAN OPTICAL ALIGNMENT SIGHT

C&W CAUTION AND WARNING

DAP	 DIGITAL AUTO PILOT

DB	 DEADBAND

DEU	 DISPLAY ELECTRONICS UNIT

DFI	 DEVELOPMENT FLIGHT INSTRUMENTATION
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DKR	 DAKAR, SENEGAL (STDN SITE)

OTO	 DETAILED TEST OBJECTIVE

ECLS

EDW

EES

EET

EMU

EVA

.	 FC

FDF

FM

FRO

FSO

FTO

FWD

GAS

GDS

GDX

GNC

GPC

GSTON

GTS

GWM

ENVIRONMENTAL CONTROL LIFE SUPPORT SYSTEM

EDWARDS AFB, CALIFORNIA (DEORB OPT SITE)

EMERGENCY EJECTION SUITS

EVENT ELAPSED TIME

EXTRAVEHICULAR MOBILITY UNIT

EXTRAVEHICULAR ACTIVITY

FUEL CELL

FLIGHT DATA FILE

FREQUENCY MODULATION

FLIGHT REQUIREMENTS DOCUMENT

FUNCTIONAL SUPPLEMENTARY OBJECTIVE

FUNCTIONAL TEST OBJECTIVE

FORWARD

GET-AWAY SPECIAL

GOLDSTONE, CALIFORNIA (STDN SITE, 1ST ANTENNA)

GOLDSTONE, CALIFORNIA (STDN SITE, 2ND ANTENNA)

GUIDANCE NAVIGATION AND CONTROL

GENERAL PURPOSE COMPUTER

GROUND SPACE TRACKING & DATA NETWORK

GUAM ISLAND, U.S. (SGLS SITE)

GUAM ISLAND, U.S. (STDN SITE)

HAW	 HAWAII (KAUAI, STDN SITE)

HTS	 HAWAII (SGLS SITE)

HYD	 HYDRAULIC

F

IECM	 INDUCED ENVIRONMENTAL CONTAMINATION MONITOR
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IMU	 INERTIAL MEASUREMENT UNIT

INRTL	 INERTIAL

IDS	 INDIAN OCEAN (SGLS SITE)

ITS	 INTERIM TELEPRINTER SYSTEM
,I

LOS	 LOSS-OF-SIGNAL; LINE-OF-SIGHT

LVLH	 LOCAL VERTICAL LOCAL HORIZONTAL

MAD MADRID, SPAIN	 (STDN SITE,	 1ST ANTENNA)

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

MCC MISSION CONTROL CENTER

MDM MULTIPLEXER/DEMULTIPLEXER

MECO MAIN ENGINE CUTOFF

MET MISSION ELAPSED TIME

MIL MERRITT ISLAND, FLORIDA (STDN SITE)

MILA MERRITT ISLAND LAUNCH AREA

MLR MONODISPERSE LATEX REACTOR

MLX MERRITT ISLAND, FLORIDA (STDN SITE,	 2ND ANTENNA)

MNVR MANEUVER

MPM MANIPULATOR POSITION MECHANISM

MPS MAIN PROPULSION SYSTEM

MRL MANIPULATOR RETENTION LATCHES

MTVC MANUAL THRUST VECTOR CONTROL

NHS	 NEW HAMPSHIRE (SGLS SITE)

OBS	 OPERATIONAL BIOMED SENSORS; OBSERVATIONS

OEX	 ORBITER EXPERIMENTS
I

OI	 OPERATIONAL INSTRUMENTATION

OMs	 ORBITAL MANEUVERING SYSTEM 	 4

OPS	 OPERATIONS; OPERATIONAL SEQUENCE	 a
4
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ORB ORBITER
C

ORR ORRORAL VALLEY, AUSTRALIA (STDN SITE)

k

PCM PULSE-CODE MODULATION

PDRS PAYLOAD DEPLOYMENT AND RETRIEVAL SYSTEM

PL PAYLOAD

PLBD PAYLOAD BAY DOORS

PLT PILOT

PM PHASE MODULATION

PMC PRIVATE MEDICAL COMMUNICATION

PMP PUMP

PRCS PRIMARY RCS

PRO PROCEED

PSA PRE/POST SLEEP ACTIVITY

' PTC PASSIVE THERMAL CONTROL

RCS REACTION CONTROL SYSTEM

REF REFERENCE
e

REFSMMAT REFERENCE STABLE MEMBER MATRIX

RELMAT RELATIVE MATRIX

RF RADIO FREQUENCY
i

RMS REMOTE MANIPULATOR SYSTEM j

ROT ROTATION
i

RTC REAL TIME COMMAND

SAA SOUTH ATLANTIC ANOMALY

S-BD S—BAND

SEL SELECT j

SGLS SPACE GROUND LINK SYSTEM/STATION (DOD)

SPC STORED PROGRAM COMMAND

9

i
SSO SUPPORT SYSTEM FOR THE OEX
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ST STAR TRACKER

STDN SPACE TRACKING & DATA NETWORK

STS SPACE TRANSPORTATION SYSTEM

TB TALKBACK

TORS TRACKING AND DATA RELAY SATELLITE

TIG TIME OF IGNITION

UHF ULTRA HIGH FREQUENCY

VAC VACUUM

VTR VIDEO TAPE RECORDER

VTS VANDENBERG TRACKING STATION (SGLS SITE)

WCCU WIRELESS CREW COMMUNICATIONS UNIT

WCS WASTE COLLECTION SYSTEM

WMC WASTE MANAGEMENT COMPARTMENT

XFER TRANSFER

X-POP X BODY AXIS PERPENDICULAR TO ORBIT PLANE

-XSI -X BODY AXIS TOWARDS SUN (TAIL TO SUN)

YAR YARRAGADEE, AUSTRALIA (STDN SITE) 	 II

Y-POP Y BODY AXIS PERPENDICULAR TO ORBIT PLANE
i

-ZLV -Z LOCAL VERTICAL (-Z BODY AXIS TOWARDS EARTH) 	 {

i	 +ZSI +Z BODY AXIS TOWARDS SUN (BOTTOM TO SUN)

L
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