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RENDEZVOUS TIMELINE FORMAT 

The following notes (a-i) reference those highlighted in Figure 1 

a. 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: 

I 
T . 
l 

A site that has S-Band, UHF voice and TV capabilities 
(GOS, HAW, MIL) 

A site with S-Band and UHF voice capabilities (BOA, GWM, 
ACN, DKR, MAD) 

A site with only S-Band (no UHF or TV) capabilities 
(AGO, ORR) 

A site with only UHF (no S-Band or TV) capabilities 
(BOT, YAR) 

b. TORS COVERAGE - The TORS communication coverage periods are identi
fied in this area, with a horizontal line indicating when there is 
a line-of-sight between TORS and the orbiter. These coverage 
periods have been computed utilizing the assumption that there is 
one TORS operating in geosynchronous orbit at 410 west longitude 
and does not account for orbiter blockage or other attenuation of 
the KU- or S-band signal. 

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. NAVIGATION SENSOR - This column indicates when sensor data are being 
used to update the on-board navigation state vectors. The callout 
inside the boxed-in area indicates whether star tracker (S TRK), 
rendezvous radar (RADAR) or crew optical alignment sight (COAS) data 
are being incorporated into navigation. Dashed lines indicate sen
sor acquisition occurs sometime during the indicated time frame. 

e. PET TIMESCALE - This format is a thirty-minute format referenced 
to rendezvous Phase Elapsed Time (PET). For Phase 1 of the rendez
vous, the initial separation burn occurs at 0/00:00:00 PET and for 
Phase 2 the PET timescale 0/00:00:00 occurs at NC Burn TIG. 

f. DAP CALLOUTS - In the timescale a DAP A and DAP B CONFIG reference 
will be included. A number is associated with both DAPs A and B; 
each number indicates a particular DAP configuration for either 
DAP A or DAP B. The DAP reference without parenthesis indicates the 
•active• DAP for that time period on the page. 
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g. CREWMAN - The activities for the CDR, PLT, MSl and MS3 are 
designated in this area. 

h. RANGE/RANGE RATE - This box includes reference range in kilofeet 
and range rate in feet per second from the orbiter to the IRT. 

i. NON-RENDEZVOUS ACTIVITIES -This area indicates intervals of time 
when crewman assigned to the rendezvous task are engaged in 
activities not directly associated with the rendezvous. 
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20 AVY 

21 AVZ 

tf-10023.0 

~+~000.1 

1-1011,6 

24 R I~ 

BURN 25 P 13T4f9 
ATT 

26 y 

AYTOT 

TGO 

YGO X Ill 

31510 

: m~r.l.ll· 
HA~I HPI~l1l4lal 

• 

Tl BURN SOLUTION 
PRELIMINARY 

F 
L,R OMS He 

80TH 1 P/VAP ISOL 

t 2 :8± i-

R 3 I 

I 
p I I 

l y trffi' • I 
R Y II 

-· I l_l_l : LLI : ' I 1.1 I 
AYX jc 1 

AVY 

AVZ 

I I I I I · I 1 
I I 

I I 

FINAL 

BOTH 1 L,R OMS He 
P/VAP ISOL 

L 2 

:8± R 3 

I 
p I I 

~ ~ t::l I ··I I 

~· I L.LI : I_LI : I I 1.1 I 3CJ 

AYX . c 0 • 7 J 

AV'r . I 5 • 2 J 

AYZ I' I . I 5 • 4 , 
-

·f.tH (FLTR) I~ . : '" 
;tl I I• 

(PROP) I I I. 
Ef~,, r fftJJ: 

R §± p 

y 

m 
X~ . Y II 

z I' I : 

HA Oil "'I! ·I ( I I 
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FLIGHT PROFILE 

RENDEZVOUS PROFILE - PHASE 1 
(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME) 

-2 

® 

® 
' -1 -2 -3 -4 "--. -6 ®~® -9 

~1 
D/N EVENT PET MAJOR EVENT 

II' CD ·00:20 IRTDEPLOY 
1 + I ~ 

00:00 SEPBURN 
INITIATE IRT TRACK 

00:33 S2BURN 

00:50 S3BURN 
2 + I I I. (ii't 01:10 S3RBURN 

01:30 F1 BURN 

..-. I I I \.IJ 01:35 OPTICS NAVIGATION 
-R 

03:15 OPTICS NAVIGATION 

SCALE IN NM 
03:30 BEGIN DRIFTING SEP 

TO ,...,140NM 

2-2 STS-11 /FIN 
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• 
RENDEZVOUS PROFILE - PHASE 2 

(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME) 

-v ~ ( 711 I I I I I I x I I I I I I I 

' 

--R 
MAJOR EVENT D/N EVENT - PET 

00:00 NC BURN 

00:08 S TRK NAVIGATION.-

00:45 NH BURN 

01:35 S TRK NAVIGATION • 

02:03 NCCBURN 
SCALEIN .. 

02:30 RADAR NAVIGATION 
DISTANCH AM APPROXIMATE 

03:00 TRANSITION INITIATION (TI) BURN 

2-3 STS-11/FIN 
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2 

.......... 
-R 

RENDEZVOUS PROFILE - PHASE 2 
'TI TO 800FT· 

(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME) 

-2 -3 -4 -5 -6 

D/N EVENT PET MAJOR EVENT 

03:00 TIBURN 

03:08 S TRK, RR NAVIGATION 

03:24 MIDCOURSE CORRECTION 1 

03:35 MANUAL OUT ·OF-PLANE NULL 

03:51 MIDCOURSE CORRECTION 2 

04:01 MIDCOURSE CORRECTION·3 

04:11 MIDCOURSE CORRECTION 4 

04:13 MANUALTRAJCONTROL 

04:35 800FT +VBAR STATION KEEPING 

2-4 

..sw®cf~ 
~

-9 
' \ 

I SCALIINM 
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-!lr. 

+V 
...... I .... ---. 

900 

RENDEZVOUS PROFILE - PHASE 2 
PROXIMITY OPERATIONS 

(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME) 

-900 

-800 

-700 

!!EI MAJOR EVENT 
04:47 INITIATE VBAR APPROACH 

05:07 200 n +VBAR STATIONKEEPING 

05:11 INITIATE RCS SEP 

05:20 MANUALLY TRACK IRT 

05:55 DISABLE RENDEZVOUS NAY 
-(RANGE-1 Nil) 

-300 

--
-180 

SCALE IN FEET 

800 500 400 100 -100 
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OPS T/L 
PHASE 1 

• 

IRT PIEIJEPLOY. CHEctOOf 111 --
l12 ,.,WR PRI/SEC - OFF 

,IDPY MM PRI/SEC - SAFE 
rfiRE PRI/SEC - OFF 

IJETT MM PRI/SEC - SAFE 
rfiRE PRI/SEC - ctr 

!tU t'tSS 2CA - ON 
IJ.BC - 011 

P /L AUX BUS - ON 

l12 ,IDPy MM PRI,SEC tb - bp 
rfiRE PRI,SEC tb - bp 

"JETT MM PRI,SEC tb - bp 
rfiRE PRI,SEC tb - bp 

N'T Flf SOOICM CUI'IG ITt 
A6U 

iR13 
AlU 
A2 
AlU 

A2 

jcRT 

AOI ATT - LVLH 
EIIR - MED 
RATE - LO 

SEJtSE - -z 
..1CU MT - GKO 

"'WR - ON 
DIGI·DIS SEL 
KU IDlE 

RADM OUTPUT 

- EL/AZ 
- ROR PASSIVE 
- HI 
• MM SLEW 

Clffl - PML 
SIG SlR£li&TH se 1 - KU 
SLEW RATE - as reqd 
Slew Antenna to Eley 0, Az o, then: 

0161-0IS SEL - R/R 
X-PMTR SCALE - Xl 

l:f"Ut"~IITEM 1 EXEC (*l 

IIOTE 
SELF TEST riiiii"" about 3 •in 

AlU JKU SCAM ~ tb - gray 
ITRACK tb - gray 
w!SEMCH tb - gray 

A2 t"ltMGf - 888.8 
CRT SELF TEST - ITEM 7 EXEC (110 *) 

RIIR RNG MIN - llEM 2 EXEC (*) 
A2 0161·01S SEL - EL/AZ 

Slew Antenna to Elev 0, Az 0 
AlU KU RADM OllffUT - LOW 

Install -z eMS 

Install RNDZ OPS Cue Card (two) 

3-4 

• 
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T 
0 
R 
E 

:::r... 

G 
N 

" 

:::> 
a: 
:z 

I 

PET 

MS3 IRT PREDEPLOY CHECKOUT ITI 
A9(B6) ~ CDR AUTO MNVR TO DEPLOY ATTITUDE 
AUTO CRT Conf1B bAP to A9,86 
VERN jGNC IHV PTGI 

TGT 10 +2 
BODY VECT +2 (-X) 
OM +0 
TRK - ITEM 19 EXEC (CUR - *) 

~ C3 DAP: A/AUTO/VERN 

MS3 AFT FLT STATION CONFIG jTj 

PLT Set EVENT TIMER counting to SEP TIG and 
SM CRT TIMER to begin at TIG 

CDR LOAD SEP BURN SOLUTION ITI 
I 

LOAD SEP BURN SOLOIION j~j 

CRT OPS 202 PRO 

RCS 

5 

9 

jGNC ORBIT MNVR EXEC! 
load TGT data per pad 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 

'OPS 201 PRO 

SEL 4 I * I 
TVR 

1
1 

I 
8 

I o I 

WT I I I I I I 
10 TIG ITI,III :III :1-TJ~ 
TGT PEG 7 

19 AVX I(+) 0 0 0 0 . 8 

2D AVY (+) 0 0 0 . 0 

21 AVZ (+} 0 0 0 . 0 

3-5 STS-11/FIN 

• 



CCTV CONFIG 141 
Perform TV ACT and VTR ACT, TV/VTR 

Cue Card --
A7U MON 1 - Camr A 

MON 2 - Camr B 
Aim A at B and B at A 
PAN/TILT - RESET for both 
Repeat for Camr C & D 
Aim Camr D at IRT- ZOOM IN full 

B above IRT 
A at Pan O,Tilt 90- ZOOM OUT 

VTR RCD - D 
Put new tape in VTR 

A3 MON 1,2 SCAN - NORM 

REL NAY AND COAS CONFIG 151 

CRT 

[j 
- ••~~ 21 +1 EXEC 

SIGHT MODE - ITEM 22 ElEC (*) 
/POS -Z, ITEM 27 - (*) 

NOTE 
An REF)illis now 
enabled for COAS 
marks 

• 

IRT DEPLOY fii 
L12 PWR PRI/SEC - ON (PRI(SEC) tb-gray) 

EVENT TIME = -22:00 ~· 

DPY ARM PRI/SEC - ARM (PRI(SEC) tb-gray) 
A7U MON 2 - VTR PLAY 
Rll VTR pb - PLAY/RCD (simo) 

EVENT TIME = -20:00 • • 

L12 DPY FIRE PRJ/SEC - FIRE (PRI(SEC) tb-gray) 
Wait 10 sec 

•••••••••••••••••• IF NO DEPLOYMENT ••••••••••••••• , 

If no motion detected and 
any DPY ARM, FIRE tb (four) - bp, 

DPY FIRE PRI/SEC - OFF 
ARM PRI/SEC - SAFE 

/PWR PRI/SEC - ON (tb-gray) 
IP/L AUX BUS - ON 
r"ESS 2CA - ON 

llBC - ON 
Perform second deploy attempt 
If still no deploy, JEniSON 

If motion detected or all 
DPY ARM, FIRE tb (four) - gray [JEniSON], 

OPY FIRE PRI/SEC - OFF 
ARM PRI/SEC - SAFE 

JEn ARM PRI/SEC - ARM (PRI(SEC) tb-gray) 
FIRE PRI/SEC - FIRE (PRI(SEC) tb-up) 

Hold for 10 sec 
JEn FIRE PRI/SEC - ctr (PRI,SEC tb-bp) 

ARM PRJ/SEC - SAFE (PRI,SEC tb-bp) 

DPY FIRE PRI/SEC - OFF (PRI,SEC tb-bp) 
ARM PRJ/SEC - SAFE (PRI,SEC tb-bp) 

PWR PRJ/SEC - OFF (PRI,SEC tb-bp) 
R1 P/L AUX BUS - OFF 

W8 

Track IRT with CCTV Camr B 
VTR RCD - B 

EVENT TIME = -19:20 •• 

16mm,70mm Camrs - on 

A6U FL T CNTLR PWR - ON 
DAP ROT: DISC/PULSE/DISC 
DAP: A/MAN/VERN 

RHC - pitch as reqd to center IRT in COAS ±30 
DAP ROT: DISC/DISC/DISC 
Estimate IRT spin period ____ __ 

EVENT TIME = -17:30 •• 

W8 16mm, 70mm Camr - off 

3-6 STS-11/FIN 
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1 1 
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1 

" I 
L 
I 

:::> PET a: 
z 

MS1 CCTV CONFIG 141 
A9(B6) 
AUTO 
VERN 

CDR REL NAY AND COAS CONFIG ITI 

I --j MS3 IRT DEPLOY ITI 

I DEPLOY I 
A/MAN/VRN 
DISC 

MS3 RADAR ACQUISITION I 1 I 

MS3 SELECT FLTR NAY STATE ITI 

j~ -Z AXIS TARGET TRACK 1~1 

R 
A I A/AUTO/VRN 
D 1 MS1 Rll VTR pb - STOP 
A 
R 

,_ A/LVLH/NRM 
DISC 

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 
(delete if IRT jett1soned) 

I INITIAL SEP I 

• 

RADAR ACQUISITION Ill 

I 
AlU KU - GPC 

When KU TRACK tb - gray 
I GNC 33 REL NAV I 

CRT AUTo RNG - ITEM 17 EXEC (*) 

I I 
~ - ITEM 20 EXEC f*l 
Angles - ITEM 23 EXEC *) 

lsR iiNTENNJI;I 
RDR RNG AUTO - ITEM 1 EXEC (*) 

I 
IAlU KU RADAR OUTPUT - HI 
A2 DIGI-DIS SEL - R/~ 

SELEcT FLTR NAV STATE 1-s-1 
I GNC 33 REC NAV I 

CRT .1-IARK ACPT RNG,R,Angles > 9 
ISV UPDATE POS < 0.3 

SV SEL - ITEM 4 EXEC (FLTR) 

Red FLTR MINUS PROP 

POS --------
VEL --------

-Z ;ii;XIS TARGET TRACK 1~1 

CRT 
IGNC UNIV PTGI 

TGT to +1 
BODY VECT +3 (-Z) 
OM +0 
TRK - ITEM 19 EXEC (CUR - *) 

lrOT ERR sma 11 
A6U DAP: A/AUTO/VERN 

FLT CNTLR PWR - OFF 

3-7 STS-11/FIN 
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T 
D 
R 
E 

A 
c 
N 

1 

B 
0 
T 
I 
i 
i 
~ 

:::> PET cc 

z 1 ooo :oo :oo ~ 

R 
A 
D 
A 
R 

A9(B6) 
AUTO 
VERN 

~ CDR COMPUTE Sl 1101 

~ CDR TARGET S2 BURN 1rr-1 (preliminary solution) 

A/MAN/VRN 
PULSE 

1 oonsr-: 

A/AUTO/VRN 

IOOI20r-: 

I o012sr-: 

MS3 COAS MARKS ON IRT 
A60 DAP ROT: PULSE/PULSE/PULSE 

FLT CNTLR PWR - ON 
DAP: A/MAN/VERN 
RHC - Center IRT in COAS 
ATT REF pb - push 

When 6 marks taken 

DAP: A/AUTO/VERN 
DAP ROT: DISC/DISC/DISC 
FLT CNTLR PWR - OFF 

-u ~ (TIG -4:00) 
~ CDR TARGET S2 BURN 1rr-1 (final solution) 
~ 

TARGET $2 BORN 1rr-1 
CRT ISV SEL correct 

IGNC 34 ORBIT TGTI 
fGT NO - ITEM 1 +2 EXEC 

ITGT Set data -
Tl TIG (BASE TIME +0/0:32:38) 
EL +0 
AT +57 .8 
AX -48.60 
AY +0 
AZ +0 

COMPUTE Tl - ITEM 27 EXEC 

Note solution 

S2 SOLUTION 

AVX I (-) I 0 I 0 I 0 4 

(-ll o I o 
(-)1 o I 3 0 

3a Variation 

0 • 6 

0 • 0 

0 • 9 

AVY 

AVZ 

AVT 1(+)1 0 I 0 I 3 I • I 0 I ( 0. 9 

TIG I 0 I 0 12 I I 1~1 : 1~1 : 1~1 
PRELIMINARY FINAL 

I() 
( ) 

( ) 

AVX I() 
AVY -H AVZ ( ) 

AVT I() I() 
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TARGET s3 BORN 1121 
CRT {SV SEL correct 

IGNC 34 ORBIT TGTI 
tGT NO - ITEM 1 +3 EXEC 

ITGT Set data -
T1 TIG (BASE TIME +0/0:50:13) 
EL +0 
AT +40.2 
AX -48.60 
AY +0 
AZ +0 

COMPUTE Tl - ITEM 27 EXEC 

Note solution 

AVX 

AVY 

AVZ 

AVT 

l<+l 

I<+J 

0 0 

(+) 0 

(-) 0 

0 0 

S3 SOLUTION 

0 . 1 

0 
0 2 

0 0 6 

0 . 7 

l:J Variation 

0 • 3 

0 • 3 

1 0 2 

0 • 9 

TIG I 0 I 0 I 2 I I '~' : 12EI : 12EI 

3-10 

AVX 

AVY 

AVZ 

AVT 

PRELIMINARY 

I< ) 

( ) 

( ) 

I< ) 

. 

. 

. 
0 

FINAL 

I< ) . 
( ) . 
( ) . 

I< ) . 
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R 
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I 
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i 
0 
T 

1 
G 
II 
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:::> 
-

I 
~ 
R 

R 
A 
D 
A 
R 

.R 
A 
D 
A 
R 

... 

PET 

I .. ·~·• ·~ CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 
A9(B6) 
LVLH/DISC 
NORM J 1~1 

COR TARGET S3 BURN 1~1 (preliminary solution) 

MS3 RR GPC ACQ TEST 1131 

(TIG -4:00) 
CDR TARGET S3 BURN 1~1 (final solution) 

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

ln-ml 

COR LOAD AND TARGET S3R BURN 1~1 (preliminary solution) 

MS3 RR AUTO TRACK ACQ TEST lfrl 

RR GPC ACQ TEST IT31 --

A1U KU - MAN SLEW 
ISLEW RATE - SLOW 

SLEW ELEV - ON until 
KU TRACK tb - bp 

KU - GPC 
,II<U SEARCH tb - gray 

/TRACK tb - gray 

LOAD AND TARGET S3R BURN 1~1 

CRT ISV SEL correct 
IGNC 34 ORBIT TGTI 
TGT NO - ITEM 1 +3 EXEC 
Load TGT Set data-

T1 TIG (BASE TIME +0/1:10:00) 
EL +0 
AT +20.4 
AX -48.60 
flY +0 
AZ +0 

LOAD - ITEM 26 EXEC 

COMPUTE T1 - ITEM 27 EXEC 

Note solution (pad, 3-12) 

RR AUTO TRACK ACQ TEST lfrl ---
A1U KU - MAN SLEW 

3-11 

ISLEW RATE - SLOW 
SLEW AZM- R until 

KU TRACK tb - bp 
KU - AUTO TRACK 

Slew RR to Elev 0, Az 0 

KU SEARCH - SEARCH (tb-gray) 
/TRACK tb - gray 
ISEARCH tb - bp 

KU - GPC 

STS-11/FIN 



• 

TARGET S3R BURN II6f 
CRT ISV SEL correct 

f6Hc 34 ORBIT TGTf 
TGT NO - ITEM 1 +3 EXEC 

ITGT Set data -
T1 TIG (BASE TIME +0/1:10:00) 
EL +0 
AT +20.4 
AX -48.60 
AY +0 
liZ. +0 

COMPUTE T1 - ITEM 27 EXEC 

Note solution 

SJR SOLUTION 
:11 Variation 

AVX !(+) 0 0 0 • 4 ( 0 • 9 

AVY (+) 0 0 • 0 ( 0 • 0 

AVZ ( +) 0 0 • 5 ( 1 • 8 

AVT IC+l 0 0 0 • 8 C 1 • 5 

TIG I 0 I 0 I 2 ,, 1~1 : 1~1 : 1~1 

3-12 

AVX 

AVY 

AVZ 

AVT 

PRELIMINARY 

I( , 
( ) 

( ) 

( ) 

FINAL 

. I ( > . 

. ( ) . 

. ( ) . 

. I ( > . 
STS-11/FIN 



T 
0 
R 
E._. 

I 
G 
N 
M 

1 

1 
I 
I 
I 
I 
I 
I 
I 
H 
A 
N 
I 
I 
I 
I 
I 
I 
I 
l 

:> 
a: 
:z 

R 
A 
D 
A 
R 

R 
A 
D 
A 
R 

"' 

PET 

A9(B6} 
AUTO 
VERN 

A/LVLH/NRM 
DISC 

A/AUTO/VRN 

(TIG -4:00) 
CDR TARGET S3R BURN 1~1 (final solution} 

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

I "S3If1'IG I 

CDR TARGET F1 BURN 1rr-1 (preliminary solution) 

(TIG -4:00} 
CDR TARGET F1 BURN 117 I (final solution) 

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

TARGET Fl BURN 1rr-1 

CRT ISV SEL correct 
IGNC 34 ORBIT TGTI 
TGT NO - ITEM 1 +1 1 EXEC 

,/TGT Set data - -
T1 TIG (BASE TIME +0/1:30:24) 
EL +0 
AT +22.6 
AX -39.49 
AY +0 
AZ +4.56 

COMPUTE T1 - ITEM 27 EXEC 

Note solution 

AVX 

AVY 

AVZ 

AVT 

(-) 

(+) 

0 0 

(+) 0 

(+) 0 

0 0 

F1 SOLUTION 

2 . 9 

0 . 2 

7 . 2 

7 . 8 

30 Variation 

0 • 9 

0 • 6 

3 • 3 

3 • 3 

TIG I o I o 12 I' 1~1 : 1~1 : 1±1 

3-13 

AVX 

AVY 

AVZ 

AVT 

PRELIMINARY 

() 

() 

( ) 

( ) 

FINAL 

. I ( > . 

. ( ) . 

. ( ) . 

. I ( ) . 

STS-11/FIN 



INHIBIT RR NAY 1!!:1 

1a=c1~ REL "W CRT R - EM 18 EXEC (*) 
~ - ITEM 21 EXEC (*) 
Angles - ITEM 24 EXEC (*) 

S lRK TARGET ACQ 1!91 
••••••••••••••. IF -Y S TRK •••••••••••••• 

• CRT 

• C3 

A:r ornv PIG I 10 + 
BODY VECT +5 
p +0 
y +280.6 
OM +90 
TRK - ITEM 19 EXEC (CUR - *) 
DAP: 8/AUTO/NDRM 

When mnvr complete, 
DAP: A/AUTO/VERN 

CRT 

3-14 

IGNC 22 s TRK/COAS CNTLI 
-z(-V) TGT TRK - ITEM 6 5) EXEC (*) 

/STATUS - blank 
/SHUTTER - OP 
IS PRES - (*) 

If SHUTTER - CL, 
MAN OP - ITEM 16 EXEC (*) 

IGHC 33 REL HAVI 
IINH RNG, ITEM 18 - (*) 

~. ITEM 21 - (*) 
Angles, ITEM 24 - (*) 

ST - ITEM 12 EXEC (*) 

Monitor RESID V and H each NAY cycle 
Use COAS to monitor acquisition 

If RESID V and H change < .05 for four 
consecutive NAV cycles and COAS 
verifies tgt lock-on, 

If RATIO < 1.0, 
FLTR TO PROP - ITEM 8 EXEC 
AUTO Angles - ITEM 23 EXEC (*) 
If KU TRACK tb - gray, 

AUTO RNG - ITEM 17 EXEC (*) 
~ - ITEM 20 EXEC (*) 

I 
If RATIO > 1.0, 

1) COVAR REINIT - ITEM 16 EXEC 
2) FOR 3 Angle Marks 

I 
If RESID V or H changes > .05 or COAS 

verifies tgt not acquired, 
IGRC 22 s TRK/COAS CNTLI 
-Z(-V) BREAK TRK - ITEM 8(7) EXEC 

•••••••• NOS TRK ACQ AFTER 5 MIN •••••••• 

•••••••••• IF -Y S TRK ••••••••••• 

: IGNC UNIV PTGI 
• BbDV VECT +3 
.OM +0 
• TRK - ITEM 19 EXEC (CUR - *) 
• DAP: B/AUTO/NORM 

• When mnvr complete, 
• DAP: A/AUTQ/VERN 

• If KU TRACK tb - gray, . j RR - ITEM 13 EXEC (*) 
• AUTO RNG - ITEM 17 EXEC (*) 
• ~ - ITEM 20 EXEC (*) 
• Angles - ITEM 23 EXEC (*) 
• f KU TRACK tb - bp, • 

Perform COAS NAVIGATION, RNDZ OPS • 
Cue Card 

• 
STS-11/FIN 



T 
D 
R 
E 

8 
D 
T 
'to 

> PET a: 
z 1 omo~ 

A9{86) 
!-,AUTO 

VERN 

IIT"TI'GI 

R 
A 
D 
A 
R ~ When IRT visible in COAS, 
1~ MS3 INHIBIT RR NAV tyg-1 

I 
A/MAN/VRN 

--,PULSE 

c 
0 
A 
s ~ 

MS3 COAS NAVIGATION, RNDZ OPS Cue Card 

--·A/AUTO/VRNj When MARK ACPT Angles > 5 and RESIDS < .5, 
MS3 S TRK TARGET ACQ ~~ 

1----

s 

T 
R 
K 
I 
R 
A 
D 
A 
R 

1 o1:45~ 

1 ot:5o~ 

1 ot:55f-

~ .;. 1 o2:0o~ 

CDR COMPUTE F2 IWI 

MS3 RR AUTO TRACK ACQ TEST #2 I"Zrl 
Delete 1f -Y S IRK being usear-

CDR COMPUTE F2 IWI (retarget solution) 

••••••• ONE DAY RNDZ OPS ••••••••• . . 
• Go to ONE DAY·CONT T/L, 4-17 • 

ClJ4I'IJTErZ IWI 

CRT ISV SEL correct 
IGNC 34 ORBII IGII 
TGT NO - IIEM I +1 2 EXEC 

ITGT Set data --
T1 TIG (BASE TIME +0/01:53:0) 
EL +0 
!T +22.6 
l1X -30.38 
!Y +0 
!Z +0 

COMPUTE T1 - ITEM 27 EXEC 

Note solution 

F2 SOLUTION 

!VX l< ) 
AVY --+1<-l+l -+-1 --+1---l-1-1 
!VZ ( ) 

!VT I< ) 
_....__-L--L'-L-..L-1 

RETARGET 

!VX I< ) 
-1-:--+--+--J-::.......J....-

( ) !VY 

!VZ ( ) 

!VT I< ) I I I 

TIG Ill I' Ill: Ill: III 
RR AOfO TRACK ACQ IESI 12 I"Zrl --

A1U KU - MAN SLEW 

3-15 

SLEW RATE - as reqd 
ELEV - UP until +250 EL 

IKU TRACK tb - bp . 
KU - AUTO TRACK 
KU SEARCH - SEARCH (tb-gray) 
Monitor SIG STRENGTH 

IKU TRACK tb - gray 
/SEARCH tb - bp 

IAZ,EL approx 0 

If no lock-on within 1 min, 
MAN SLEW to +150 EL and 
repeat SEARCH. If still 
no lock-on repeat at +50 EL 

KU - GPC 

STS-11/FIN 
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T 
D 
R 
F. ... 

I 
i 
i 
i 
i 
8 
0 
T 
I 
i 
i 
i 
l 

:::> 
a: 
z 

R 
A 
D 
A 
R 

PET 

... 

At sunset, 
•••••••••••• IF -Y S TRK •••••••••••• 

:coR -z AXIS TARGET TRACK 1'22'""1 : 
• M53 •• Rf:coNf-is· NAv· i23. i .......... . 

MS3, Go to CAP, 4-12 
PLT 

•••••• TO END PHASE 1 ACTIVITIES •••••• 

• Perform DISABLE RENDEZVOUS NAV 
• 1'201, 3-21 

Pre
Sleep 

Activities 

-Z AXIS TARGET TRACK 1'22'""1 -
IGHc ONIV Pf61 

CRT ITGT ID +1 
BODY VECT +3 (-Z) 
OM +0 
TRK - ITEM 19 EXEC (*) 

C3 DAP: A/AUTO/VERN 

.RECONFIG NAV lff:l 
IGHc 33 REL NAVI 

CRT RR - ITEM 13 EXEC (*) 

I~Nc 2~ ~ ~r~sJHfit · 1- ,-V A T , EM 15,16 - (no *) 
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R 
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1 
c 
N 
M 
1 

1 

1 
I 
I 
I 
I 
I 
I 
I 
H 
A 
N 
I 
I 
I 
I 
I 
I 
I 
I 

::> 
a: 
z ... 

R 
A 
D 
A 
R 

... 

PET 

A9{B6) 
AUTO 
VERN 

Pre
Sleep 

Activities 
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INHIBIT RR NAY 1~1 

IGHc 33 REL NAVI 
CRT iNA RNG - ITEM 18 EXEC (*) 

I
. R - ITEM 21 EXEC (*) 

Angles - ITEM 24 EXEC (*) 
1 

• 

S TRK TARGET ACQ 125 I 

3-20 

•••••• IF -Y S TRK ••••••• 

: IGNt ONiv PfGI 
• ll'GT 10 +1 

BODY VECT +5 
p +0 
y +280.6 
OM +90 
TRK - ITEM 19 EXEC 
DAP: B/AUTO/NORM 

When mnvr complete, 
DAP: A/AUTO/VERN 

IGNC 22 s fRK/coAS cHTLI 
-Z(-V) fGT TRK - ITEM 6(5) EXEC (*) 

.'STATUS - blank 

.'SHUTTER - OP 
,IS PRES - (*) 

If SHUmR - CL, 
MAN OP - ITEM 16 EXEC (*) 

IGHc 33 It£[ NAVI 
liNR RNG, ITEM 18 - (*) 

R, ITEM 21 - (*) 
Angles, ITEM 24 - (*) 

ST - ITEM 12 EXEC (*) 

Monitor RESID V and H each NAY c.vcle 
Use COAS to monitor acquisition 

If RESID V and H change < .05 for four 
consecutive Nav cycles and COAS 
verifies tgt lock-on, 

If RATIO < 1.0, 
FL TR TO PROP - ITEM 8 EXEC 
AUTO Angles - ITEM 23 EXEC (*) 
If KU TRACK tb - gray, 

AUTO RNG - ITEM 17 EXEC (*) 
R - ITEM 20 EXEC (*) 

f RATIO > 1.0, 
1) COVAR REINIT - ITEM 16 EXEC 
2) FOR 3 Angle Marks 

If RESID V or H changes > .05 or COAS 
verifies tqt not acquired, 

IGNC 22 s-rRK/COAS CNTL I 
-z BREAK TRK - ITEM 8 EXEC 

••••••• NO S TRK ACQ AFTER 5 MIN •••••••• . . 
• Go to DISABLE RENDEZVOUS NAY 126 I • 

STS-11/FIN 
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0 
R 
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::> 
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R 
A 
D 
A 
R 

s 

T 
R 
K· 
I 
R 
A 
D 
A 
R 

• 
PET 

CDR DISABLE RENDEZVOOS NAV 1'2111 

CDR Go to CAP • 4-13 

DISABLE RENDEZVDDS NAY 1~1 

IGNC 22 S IRK/COAS CNILI 
CRT COAS: DES - ITEM 25 EXEC (*) 

-Y,-Z STAR TRK - ITEM 3,4 EXEC (*) 
ITHOLD, ITEM 13,14 - 0 

IGNC DNIV PIGI 
SlOP - IIEM 21 EXEC (*) 

C3 DAP: A/AUTO/VERN 

3-21 

DAP TRANS: PULSE/PULSE/PULSE 
ROT: DISC/DISC/DISC 

I GNC 33 REL NAV I 
IINH $NG, IIEM 18 - (*) 

R, ITEM 21 - (*) 
Angles, ITEM 24 - (*) 

S TRK - ITEM 12 EXEC (*) 
KU ANT ENA - ITEM 2 EXEC (no *) 
RNDZ NAV ENA - ITEM 1 EXEC (no *) 

KU MODE - C~ 
KU - GPC 
KU CNTL - CMD 
DIGI-DIS SEL - EL/AZ 

Change DAP A,B to A1,B1 

Stow COAS and RNDZ OPS Cue Cards 
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AFT FLT STATION CONFIG I 1 I 
A6U AOI ATT - LVLH 

ERR - MED 
RATE - LO 

SENSE - -Z 

R13 A<U ANT - GND 
A1U ~WR - ON 
A2 IDIGI-DIS SEL - EL/AZ 
A1U KU MODE - RDR PASSIVE 

RADAR OUTPUT - HI 
- MAN SLEW 

CNTL - PNL 
SIG STRENGTH sel - KU 
SLEW RATE - as reqd 
Slew Antenna to Eley 0, Az 0, then: 

A2 DIGI-DIS SEL - R/R 
X-PNTR SCALE - X1 

CRT Js~ ~~~NAI 
E~ - ITEM 7 EXEC (*) 

NOTE 
SELF TEST runs-about 3 min 

AlU A<U SCAN WARN tb - gray 
lrRACK tb - gray 
ISEARCH tb - gray 

A2 .-1{ANGE - 888.8 
CRT SELF TEST - ITEM 7 EXEC (no *) 
A2 DIGI-DIS SEL - EL/AZ 

A1U KU MODE - COMM 
KU - GPC 
KU CNTL - CMD 

Insta 11 -z COAS 
Install RNDZ OPS Cue Cards (two) 

ENABLE RENDEZVoUs HAV 1~1 

CRT 

3-24 

IGHt 33 REL NAY! . 
RNOZ NAV ENA - ITEM 1 EXEC (*) 

ISV SEL, ITEM 4 - PROP 
IINH RNG, ITEM 18 - (*) 

~. ITEM 21 - (*) 
Angles, ITEM 24 - (*) 

IS TRK, ITEM 12 - (*) 

IGNC 34 ORBIT TGTI 
TGT NO - ITEM 1 +5 EXEC 
BASE TIME (TI TIG: BURN PADS, 1-4) 
LOAD - ITEM 26 EXE 

STS-11/FIN 



T 
D 
R 
E .... 

I I 
I I 
I I 
I M 
M L 
I X 
L I 
I I 
I l 
I 
l 8 

D 
R 

1 
0 
K 
R 

j 

:::> 
a: 
z 

PET 

Al(Bl) 
AUTO 
VERN 

MS3 AFT FLT STATION CONFIG ITI 
CDR ENABLE RENDEZVOUS NAY 1~1 

PLT Set EVENT TIMER counting to NC TIG and 
SM CRT TIMER to begin at TIG 

CDR, PERFORM NC BURN 131 
PLT -

lffC'""l'rn I 

PERFORM NC BORN 131 
Install OMS 2/0N-ORBIT OMS BURNS Cue Cards 
(twol and OMS BURN MONITOR Cue Cards 
(two) (F7 ,Fa) 

CRT !~ ~N~~£:1~1 EXEC (*) 
OPS 202 PRO 

1
1: GNC ORBIT MNVR EXECI 
2: GHc sVs sut+l 2 

CRTl Load TGT data per BURN PADS, 1-2 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 
~urn data per BURN PADS, 1-2 

C3 DAP: A/AUTO/VERN 
DAP TRANS: NORM/NORM/NORM 

ROT: DISC/DISC/DISC 
CRT1 MNVR - ITEM 27 EXEC (*) 

Perform SEC L,R then PRI L,R GMBL CK 

* If down arrow(s) or M(s), * 
* Select good GMBL * 

08 IL,R OMS TK ISOL (four) - OP (tb-OP) 
IXFEED (four) - CL (tb-CL) 

F7/F8 FLT CNTLR PWR (two) - ON 

TIG -2:00 •• 
Perform OMS 2/0N-ORBIT OMS BURNS 

Cue Card, then 

THC - Trim residuals < .2 fps 
F7/F8 FLT CNTLR PWR (two) - OFF 
08 L,R OMS He PRESS/YAP ISOL (four) - CL 
CRT OPS 201 PRO 
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IRT TRACKING ATTITUDE 1~1 

~c H"IV PIG' CRT I + 
BODY VECT +3 {-Z) 
OM +0 

•••• IF -Y S TRK ••••• 

• BODY VECT +5 
• p +0 • 
• y +280.6 • 
• OM +90 

TRK - ITEM 1g EXEC {CUR - *) 
C3 DAP: B/AUTO/NORM 

s TRK TARGET ACQ III 

3-26 

jGNc 22 s TRR7cOAs cNTL/ 
-Z(-Y) TGT TRK - ITEM 6 5) EXEC {*) 

ISTATUS - blank 
ISHUTTER - OP 
IS PRES - * 

If SHUTTER - CL, 
MAN OP - ITEM 16{15) EXEC {*) 

I GNc 33 R£L HAV I 
liNH Angles, ITEM 24 - {*) 
IS TRK, ITEM 12 - {*) 
ISV SEL, ITEM 4 - PROP 

Monitor RESID V and H each Nav cycle 

If RESID V and H change < .05 for 
four consecutive Nav cycles, 
If RATIO < 1.0, 
I AUTO Angles - ITEM 23 EXEC {*) 
if RATIO > 1.0, 

FOR 3 Angle Marks 
I . 

If RESID V or H c~es by > .05, 
lANe 22 s TRK7c cNtLI 
-z(-Y) BREAK TRR - ITEM 8{7) EXEC 

When SV UPDATE POS < 1.0 
and MARK ACPT Angles > g, 
SV SEL - ITEM 4 EXEC {FLTR) 

• 
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A 
R 
I 
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j 

0 
R 
R 

~ 

:::> 
a: PET 

(Al)Bl 
AUTO 
NORM 

CDR IRT TRACKING ATTITOOE 141 

When mnvr to att complete, 
DAP: A/AUTO/VERN 

- A/AUTO/VRNj MS3 s TRK TARGET ACQ ITI 

s 
T 

I~ 

A9(B6} 
AUTO 
VERN 

CDR Config DAP A,B to A9,B6 

CDR TARGET NCCo BURN 1-s-1 (preliminary solution) 

CDR TARGET NCCo BURN 1-o-1 (final solution) 

~ NCCo BURN 1-s-1 
CRT ISV SEL correct 

IGNC 34 ORBIT TGTI 
tGT NO - ITEM 1 +1 9 EXEC 

ITGT Set data: --
Tl TIG (BASE TIME -0/2:26:54) 
EL +0 
AT +146.9 
AX -48.60 
AY +0 
AZ -1.20 

COMPUTE Tl - ITEM 27 EXEC 

Note solution 

AVX 

AVY 

AVZ 

AVT 

~-() 

I 

( ) 

NCCo BURN SOLUTION 

. 
() . I 
( ) . 

. 
TIG I ITI 1 III: III : III 

3-27 

AVX 

AVY 

AVZ 

AVT 

PRELIMINARY 

I() 
() 

( ) 

I ( ) 

FINAL 

. ( ) . 

. ( ) . 

. ( ) . 

. ( ) . 
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T 
0 
R 
E 

::> 
a: 
:z: 

PET 

A9(B6) 
AUTO 
VERN 

A/LVLH/NRM 
DISC 

A/AUTO/VRN 

MS3 END S TRK NAV Ill 
CDR, PERFORM NH BURN 181 
PLT -

IIDrml 

END s TRK NAV 1=z=1 
IGNC 33 REL NAVI 
INA An~les ~ ITEM 24 EXEC (*) 
IGNC 2 s TRK/COAS CNTLI 

CRT 

ISHOTTER MAN OP, ITEM 15,16 - (no*) 

PERFORM NH BURN 181 
CRT OPS 202 PRO 

16Nc ORBIT MNVR EXEC! 

Load TGT data per BURN PADS, 1-3 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 

IBurn data per BURN PADS, 1-3 
C3 IDAP: A/AUTO/VERN 
CRT MNVR - ITEM 27 EXEC (*) 

3-29 

NOTE 
If mnvr not complete by 
TIG -0:30, perform burn 
axis-by-axis in current 
attitude 

Perform EXECUTE RCS BURN, RNDZ OPS 
Cue Card (begin at TIG -0:30) 

STS-11/FIN 
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TARGET NCC BORN 191 
CRT ISV SEL correct 

IGNC 34 ORBIT fGfl 
TGT NO - ITEM 1 +2 1 EXEC 

,ITGT Set data: --
T1 TIG (BASE TIME -0/0:56:30) 
EL +0 
AT +56.5 
AX -48.60 
AY +0 
til -1.20 

COMPUTE T1 - ITEM 27 EXEC 

Note solution 

NCC BURN SOLUTION 

AVX 

AVY 

AVZ 

AVT 

I(+) 

I(+) 

0 

(+) 

(-) 

0 

0 

0 

0 

0 

0 . 3 

0 . 4 

0 . 4 

1 . 5 

3a Variation 

( 1 • 8 ) 

( 2 • 1 ) 

( 3 • 9 ) 

( 2 • 4 ) 

TIG I 0 I 0 I 2 ,, '~' : 1~1 : 1~1 

3-32 

AVX 

AVY 

AVZ 

AVT 

PRELIMINARY 

'() 
( ) 

( ) 

I< ) 

. 

. 
• I 
. 

FINAL 

i ( ) . 
( ) . 
( ) . 

( ) . 
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PET 

A9(B6) 
AUTO 
VERN 

• 
CDR TARGET NCC BURN 1-v-1 (preliminary solution) 

MS3 S TRK TARGET ACQ JTIII 

MS3 Note visibility of IRT at intervals until sunset 

(TIG -4:00) 
MS3 END S TRK NAY !If~ 
CDR TARGET NCC BORN I (final solution) 

S TRK TARGET ACQ I!Q:::I 

jGNc 22 S TRK/COAS CNTLI 
-z(-Yl TGT TRR. ITEM 6(5) - (*) 

ISTATUS - blank 
r"SHUTIER - OP 
IS PRES - * 

If SHUTIER - CL. 
MAN OP - ITEM 16(15) EXEC (*) 

IGNC 33 REL NAV I 
llNA Angles. ITEM 24 - (*) 
IS TRK. ITEM 12 - (*) 

Monitor RESID V and H each Nav cycle 

If RESID V and H change < .05 for four 
consecutive Nav cycles. 
If RATIO < 1.0. 

I FLTR TO PROP - ITEM 8 EXEC 
AUTO Angles - ITEM 23 EXEC (*) 

If RATIO > 1.0. 
1) COVAR REINIT - ITEM 16 EXEC 
2) FOR 3 Angle Marks 
3) PROP TO FLTR - ITEM 9 EXEC 

I 
If RESID V or H chaPSes > .05. 

jGNC 22 s TRK/CO CNTLI 
-z(-Y) BREAK TRK - ITEM 8(7) EXEC 

END s TRK NAV IIT::I 

16Nc 33 REL NAVI 
CRT INA An~les - ITEM 24 EXEC (*) 

j6Nc 2 S TRR/COAS CNTLI 
r"SAOTTER MAN oP. ITEM 16.15 - (no*) 

3-33 STS-11/FIN 
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CI: 

z 
PET 

A9{B6) 
LVLH 
NORM 

CDR EXECUTE RCS BURN, ~ Cue Card 

INCC TIGI 

••••••••••• IF -Y S TRK •••••••••••• 

:coR -z AXIS TARGET TRACK 1~1: 
A/AUTO/VRN •••••••••••••••••••••••••••••• • • • • 

CDR TARGET TI BURN 1rr-1 {preliminary solution) 

MS3 When Range < 150,000 ft, 
CONFIGURE FOR RR TARGET ACQ II41 

IJ~~:~I 

MEAL 

-z AXIS TARGET TRACK 1~1 

IGNC ONIV PTGI 
CRT {'fGT ID + 1 

BODY VECT +3 {-Zl 
OM +0 
TRK - ITEM 19 EXEC {CUR - *) 

C3 DAP: A/AUTO/VERN 

TARGET Tl BURN 1rr-1 

CRT ISV SEL correct 
IGNC 34 ORBIT TGTI 
TGT-NO- ITEM 1 +3 0 EXEC 

lrGT Set data: - -
T1 TIG {BASE TIME) 
EL +0 
AT +80.4 
AX +0 
AY +0 
AZ +0 

COMPUTE Tl - ITEM 27 EXEC 

Note solution, BURN PADS, 1-4 

CONFIGURE FOR RR TARGET ACQ II41 -

AlU KU MODE - RDR PASSIVE 
..1<U - GPC 
.1<U RADAR OUTPUT - HI 

KU CNTL - PNL 
IGNC 33 REL NAVI 

CRT KU ANT ENA - ITEM 2 EXEC {*) 
GNC, 1/0 RESET EXEC 

A2 DIGI-DIS SEL - R/~ 
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RR NAVIGATION l.!rl 
IGNC 33 Rtt NAV I 

CRT RR - ITEM 13 EXEC (*) 
fElev, Az approx 0 

If RATIO < 1.0 for four NAV cycles, 
FL TR TO PROP - ITEM 8 EXEC 
AUTO RNG - ITEM 17 EXEC (*) 

R - ITEM 20 EXEC (*) 
Angles - ITEM 23 EXEC (*) 

I 
If RATIO > 1.0, 

1) COVAR REINIT - ITEM 16 EXEC 
2) If NCC 6Vs within Jcr, 

FL TR TO PROP - ITEM 8 EXEC 
FOR 3 Angle Marks 

3) PROP TO FLTR - ITEM 9 EXEC 

RR AUTO TRACK ACQ TEST 11'01 
A1U KU - MAN SLEW 

SLEW ELEV - UP until 
KU TRACK tb - bp 

Slew Antenna to Elev 0, Az 0 
KU - AUTO TRACK 
KU SEARCH - SEARCH (tb-gray) 

ITRACK tb - gray 
KU - GPC 
If no lock-on within one min, 

KU - GPC 

TARGET TI BURN 1rr-1 
CRT OPS 2~ PRO 

3-36 

IGNC ORBIT MNVR EXEC! 
Load Eng se1, TVR, Trims and WT 
for TI per BURN PADS, 1-4 

LOAD - ITEM zz EXEC 

Af"~~ REt NAY I correct 

IGNC 34 ORBIT TGTI 
tGT NO - ITEM 1 +3 0 EXEC 

ITGT Set data: - -
T1 TIG (BASE TIME) 
EL +0 
6T +80.4 
6X +0 
6Y +0 
til +0 

COMPUTE T1 - ITEM 27 EXEC 

Note solution BURN PADS, 1-4 

STS-11/BAS 



T :> D PET R a: INA RR ANGLES IIBI 
E :z 

I~ When RR lock-on occurs, - I I GHC 33 ~£[ NAV I 
'1 1 I A9(B6) MS3 RR NAVIGATION II'rl I CRT INA Angles - ITEM 24 EXEC (*) 

I I AUTO 
I I VERN 
I I EXECUTE TI BU~N 1!!:1 

1 G I MEAL 
I D I 11: GRC ORBIT MNVR EXEC I 
I X I 

l 
:!: GRC sYs sOiitl ~ I I 

I MS3 When Range = 100,000 ft, I I 
I I I RR AUTO TRACK ACQ TEST 1~1 CRTl LOAD - ITEM 22 EXEC s 1 I TIMER - ITEM 23 EXEC 
D I C3 DAP: B/AUTO/NORM 
5 I DAP TRANS: NORM/NORM/NORM 

ROT: DISC/DISC/DISC 
CRTl MNVR - ITEM 27 EXEC (*) 

Perform SEC L,R then PRI L,R GMBL CK 

* If down arrow(s) or M(s), * 
* Select good GMBL * 

' 

" 1 When mnvr to att complete, 
I I DAP: A/AUTO/VERN 
L " I L 08 IL,R OMS TK ISOL (four) - OP (tb-OP) I 
I 

X IXFEED (four) - CL (tb-CL) 
I I F7/F8 FLT CNTLR PWR (two) - ON 
I 1 

I B TIG -2:00 • • I D Perform OMS 2/0N-ORBIT OMS BURNS I A 

! I Cue Card, then •• 

THC - Trim residuals < .2 fps 
F7/F8 FLT CNTLR PWR (two) -OFF 
08 L,R OMS He PRESS/VAP ISOL (four) - Cl 
CRT RCS SEL - ITEM 4 EXEC (*) 

(TIG -11:00) I b OPS 201 PRO 
CDR TARGET TI BURN U'jl DAP: B/AUTO/NORM 
MS3 INA RR ANGLES I_ 

CDR, EXECUTE TI BURN 1191 l+~!::sj 
PLT 

I 1 

1 
I D B/AUTO/NRM 

IC 
R 

R 

1: 
A/AUTO/VRN 

c 
N 

1 ~ 
1~1 l+~t~6 l 
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VERIFY RR TARGET TRACK ["201 

CRT 

IAttftude mnvr complete 
ISNC 33 REL NAVI 
If KO TRACK £6 - gray, 

J 

AUTO Angles - ITEM 23 EXEC (*) 
If -Z S TRK avail, 

Go to S TRK TARGET ACQ l!rl 
f KU TRACK tb - bp, 

Perform RR AUTO TRACK ACQ, RNDZ OPS 
Cue Card 

If -Z s TRK avail, 
I Go to S TRK TARGET ACQ l!rl 
If -Z S TRK failed, -

Go to COAS NAVIGATION, RNDZ OPS 
Cue Card 

S TRK TARGET ACQ 1!!:1 
IGNC 22 s TRK/COAS CNTLj 

CRT 1-Z TGT TRK, ITEM 6 - (* 
,!STATUS - blank 
,!SHUTTER - OP 

3-38 

If SHUTTER - CL, 
MAN OP - ITEM 16 EXEC (*) 

When S PRES-~*), 
IGNC 33 REL NA I 
INR RNG - ITEM 18 EXEC (*) 

~ - ITEM 21 EXEC (*) 
Angles - ITEM 24 EXEC (*) 

ST - ITEM 12 EXEC (*) 

Monitor RESID V and H each NAV cycle 
Use COAS to monitor acquisition 

If RESID V and H change < .05 for four 
consecutive Nav cycles and COAS 
verifies tgt lock-on, 

If RATIO < 1.0, 
FLTR TO PROP - ITEM 8 EXEC 
AUTO Angles - ITEM 23 EXEC (*) 
If KU TRACK tb - gray, 

AUTO RNG - ITEM 17 EXEC (*) 
~ - ITEM 20 EXEC (*) 

f RATIO > 1.0, 
1) COVAR REINIT - ITEM 16 EXEC 
2) FOR 3 Angle Marks 

I 
If RESID V or H changes > .05 or COAS 

verifies tgt not acquired, 
ISNC 22 s TRK/COAS CNTCI 
-Z BREAK TRK - ITEM 8 EXEC 

•••••••• NO S TRK ACQ AFTER 5 MIN •••••••• 

If KU TRACK tb - gray, 

I RR - ITEM 13 EXEC (*) 
AUTO RNG - ITEM 17 EXEC (*) 

I 
~ -ITEM 20 EXEC (*) 
Angles - ITEM 23 EXEC (*) 

If KU TRACK tb - bp, • 
Perform COAS NAVIGATION, RNDZ OPS • 

Cue Card 

STS-11/FIN 
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D 
R 
E 

IT 
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1 

1 
i 
i 
B 
0 
T 
I 
i 
j 

y 
A 
R ... 

:> 
a: PET 
z 1 o:mof-: 
r (A9)B6 

tAUTO 
R NORM 
A 
0 
A 
R 

s 
T 
R 
K 
I 
R 
A 
D 
A 
R 

~ 

1 

I uns~ 

••••• IF RR FAILED •••••••• . . 
• Go to RADAR FAIL, 4-3 • 

CDR When in attitude, DAP: A/AUTO/VERN 

MS3 VERIFY RR TARGET TRACK l~l 

MS3 S TRK TARGET ACQ 12'11 

CDR TARGET MC 1 1~1 (preliminary solution) 

(TIG -4:00) 
CDR TARGET MC 1 1~1 (final solution) 

~ CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

r-

rs-
T 
R 
K 

R 
A 
D 
A 

A/LVLH/NRit 
DISC IMt 1 Tl61 

~ .. CDR TARGET MC 2 1~1 (prel1minary solut1on) 
A/AUTO/VRtC -

1
/ 
R • 
.:.~ 

1!~::'1 

I 

I 

~~~:~21 

I 

I 

TARGET I«: 1 l~l 

CRT ISV SEL correct 
IGNc 34 ORBIT TGTI 
TGT NO - ITEM 1 +3 1 EXEC 

ITGT Set data: - -
T1 TIG (BASE TIME +0/00:24:12) 
EL +0 
b.T +56.2 
b.X +0 
b.Y +0 
b.Z +0 

COMPUTE T1 - ITEM 27 EXEC 

Note solution 

MC 1 BURN SOLUTION 

AVX 1(+)1 ° 0 0 . 1 

AVY (-) 0 0 . 1 

AVZ (-) 0 0 . 3 

AVT I(+JI 0 0 0 . 5 

3a Variation 

( 0 • 3 ) 

( 1 • 5 ) 

( 0 • 6 ) 

( 0 • 9 ) 

TIG I 0 I 0 1 2 I I 1~1: 1~1: 1~1 
PRELIMINARY FINAL 

b.VX I( ) I 
b.VY ( ) 

1--l---+---+-;r-
b.VZ ( ) 

AVT I ( ) I 

TARGET MC 2 1~1 

CRT ISV SEL correct 
IGNC 34 ORBIT TGTI 
TGT NO - ITEM 1 +3 2 EXEC 

ITGT Set data: - -

I( ) 

I( ) 

T1 TIG (BASE TIME +0/00:51:24) 
EL +28.4 
b.T +31.4 
AX +0 
b.Y +0 
AZ +0 

Note Nominal T1 TIG in pad, 3-40 

COMPUTE T1 - ITEM 27 EXEC 
Note solution in pad, 3-40 I 

( ) 

() 
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CONFIG FOR RR ONLY NAV 1241 -, 

16RC 33 REL NAV I 
CRT RR - ~IE~ t: }~EC {*~ IGHC K OAS C TLI 

1-V.-z SHUttER MAN OP, 
ITEM 15,16 - (no *) 

MANUAL OUT-oF-PLANE NOLL 1~1 

I GNC 33 REL RAV I 
CRT When Y = 0 
F7 FLT CNTLR PWR - ON 
C3 DAP TRANS: as reqd 

DAP: A/AUTO/NORM 
THC - Null t (+f = FWD THC left) 

( AFT THC right) 
DAP: A/AUTO/VERN 

F7 FLT CNTLR PWR - OFF 

t:.VX 

t:.VY 

t:.VZ 

t:.VT 

TAR'~I~I 

CRT ISV SEL correct 
IGHC 34 ORBIT T6TI 

TGT NO - ITEM 1 +3 2 EXEC 
COMPUTE T1 - ITE~2i EXEC 

t:.VX 

t:.VY 

t:.VZ 

t:.VT 

lriG slip < 5 min 

............. TIG SLIP >5 MIN •••••••••••••• 

• TGT NO - ITEM 1 +3 2 EXEC 
• T1 TIG +(Nominal FS-min as aopropriate) 
• EL +0 
• BASE TIME +(same as T1 TIG) 
• LOAD - ITEM 26 EXEC 
• COMPUTE T1 - ITEM 27 EXEC 

Set EVENT TIMER counting to MC 2 TIG 

Note solution 

1<-l 0 0 

(-) 0 

(-) 0 

I<+> 0 0 

MC ,2 BURN SOLUTION 

0 . 2 

0 . 0 

0 . 7 

0 8 
0 

3a Variation 

0 0 3 

0 • 3 

1 0 2 

0 9 

TIG I 0 I 0 I 3 It [~J~] : [:T] : [~EI 
PRELIMINARY FINAL 

( ) 

( ) 

( ) 

( ) 

3-40 

0 
{ ) 

0 
( ) 

0 
( ) 

. I< > 

PREL 1=1 1 III : III : III 
FINAL 1=1 1 III : III : III 
NOMINAL 1=1/ III : III : III 

0 I 
0 

. 
o_ 

TIG SLIP 
(COMPUTED - NOM) 

STS-11/FIN 



T 
0 
R 
E.._ 

I 
i 
i 
i 
y 
R 
R 
I 
i 
i 
i 

1 
I 
I 
I 
I 
I 
H 
R 
H 
I 
I 
I 
I 
I 

.!. 

:> 
~ 

z 
PET 

At sunset, 
~3 CONFIG FOR RR ONLY NAY 1~1 (if reqd) ll

~ 
A9(B6) -
AUTO 
VERN 

R 
A 

1 omsr: 

A/AUTO/NRM 

~~ A/AUTO/VRN 
R 

~ 

1 o3:4s~ 

1 oa:so ~ 
A/LVLH/NRM 
DISC 

J-,A/AUTO/VRN 

R -
AI~ D • 
A 
R 

When Y :: 0, 
CDR MANUAL OUT-OF-PLANE NULL 1~1 

(TIG -5:00) 
CDR TARGET MC 2 1~1 (final solution) 

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

IMC 2 TIGI 

{TIG -4:00) 
CDR TARGET t«: 3 1211 

l-' A/LVLH/NRM 
DISC J CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

ffiiffi--

t«: 2 ET 

-00:05-

00:00-

00:05-

TARGET MC 3 1211 
CRT ISV SEL correct 

IGNC 34 ORBIT tGtl 
TGT NO - ITEM 1 +3 3 EXEC 

ITGT Set data: - -
T1 TIG (BASE TIME +0/00:10:00) 
EL +0 
dT +21.4 
dX +0 
dY +0 
fJl +0 

COMPUTE T1 - ITEM 27 EXEC 

Note solution 

t:.VX 

dVY 

dVZ 

t«: 3 BURN SOLUTION 

l<+ll 0 o I o I _ I o 
(+l I o I o 0 

(-)I o I o 2 

3a Variation 

( 0 • 6 ) 

( 0 • 3 ) 

( 0 • 9 ) 

dVT I ( +) I 0 l 0 I 0 I . l 4 I ( 0 • 6 ) 

TIG I 0 I 0 I 3 
1

1 1~1 : 1~1 : 1~1 
PRELIMINARY FINAL 

dVX I<> . I<> 
dVY () . -,~ 
dVZ ( ) . ( ) 

dVT I< > . ITl 
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TARGET MC 4 1'281 
CRT ISV SEL correct 

IGNC 34 ORBIT TGfl 
TGT NO - ITEM 1 +3 4 EXEC 

ITGT Set data: --
Tl TIG (BASE TIME +0/0:20:0) 
EL +0 
AT +11.4 
AX +0 
AY +0 
liZ +0 

COMPUTE Tl - ITEM 27 EXEC 

Note solution 

MC 4 BURN SOLUTION 

AVX 

AVY 

AVZ 

AVT 

I<+> 

I<+> 

0 0 

(+) 0 

(-) 0 

0 0 

0 . 0 

0 . 0 

0 . 1 

0 . 5 

3a Variation 

( 0 • 6 ) 

( 0 • 3 ) 

( 1 • 5 ) 

( 0 • 9 ) 

ns lolol 3 ltl~l:l~l:l~l 

3-42 

AVX 

AVY 

AVZ 

AVT 

PRELIMINARY 

( ) 

( ) 

( ) 

I< > 

FINAL 

. I c l . 

. ( ) . 

. ( ) . 

. ( ) . 
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T 
0 
R 
E .,. 

I 
I 
I 
~ 
H 
A 
N 

1 1 
I 
I G 
I 0 
I 5 
I I 
G -
0 1 
X I 
I I 
I I 
I I 
I I 
I I 
1 -

1 
I 
I 
I 
I 
I 1 
I I 
I I 
I I 
H I 

~ ~ 1 I L 
I X 
I I B 
I I 0 

I I i I I 
I 1 
1 -

l 

:> PET a: 
z 

I ~ IRe 3 TIGI 

MC 2 ET !ESTABLISH INERTIAL LoS RATES lzg-1 
A6U IDAP ROT: DISC/DISC/DISC 

00•10 TRANS: PULSE/PULSE/PULSE 
/SENSE - -Z 

FLT CNTLR PWR - ON 

MC2 +22:00 •• 

I ~I 1COR 
Move to aft stbd posit ion DAP: A/MAN/NORM 

THC - ±X as reqd until 
EL LOS rate = 0 rnrad/sec 
(IRT stationary in COAS) 

I 
=1 

~ 

I 

I 

R 
A 
D 
A 
R 

00•15 

I ~CDR (TIG -4:00) 
TARGET MC 4 1~1 

I -1 CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

DISC 1 IRe ~ TIGI 
00•20 

IA/MAN/NRM 1 CDR ESTABLISH INERTIAL LOS RATES IN"" I 
DISC 

I ~MSl CCTV CONFIG IWI 

IA/MAN/VRN 
DISC 1 

~ 

"' 

00•25 

Follow prescribed braking gates 

R ~ 

2000' -4.0 00•30 

1500' -2.0 

When R < 900' 

CDR A6U DAP: A/MAN/NORM oo •JS 
THC- as reqd to null~ (R = 800' ± 100') 
Maintain IRT stationary in upper half of COAS 
DAP: A/MAN/VERN 

A/MAN/NORM as reqd for THC corrections 

Config DAP A,B to Al0,B7 

IADI An - LVLH 
DAP: A/MAN/VERN 
RHC as reqd until Yaw = 0 
DAP: A/MAN/NORM as reqd for THC corrections 
IGNC ONIV PTGI 

CRT DAP ERR - ITEM 24 EXEC (*) 

CCTV CONFIG 1301 
,lTV SYS ON 

A7U 

A3 

3-43 

(TV ACT, VTR ACT, TV/VTR Cue Card) 

MON 1 - Carnr A 
MON 2 - Carnr B 
Aim A at B and B at A 
PAN/TILT - RESET for both 
Repeat for Carnr C & D 
MON 1,2 SCAN - NORM 

Track IRT with CCTV Camr B - ZOOM IN full 
When IRT rotation detectable, 

VTR RCD - B for 5 min, then put new tape 
in VTR 
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• 
MC 2 ET 

00•40 

00•45 

00•50 

MS3 A7U PL BAY FLOOD DOCKING - BRT 

ESTABLISH VBAR SK (800 t 100 FT) 1~1 

A6U When ADI PITCH = 1800 (LVLH REF), then 
CRT IUNIV PTG TOT ERR - small 
A6U DAP: A/AUTO/NORM 

When IRT at -3 ± 1 deg in COAS, then 
THC - -X (down) as reqd until 

EL LOS rate = 1.14 mrad/sec 
(-18 ~lses, .9 fps) 

THC - -z as reqd to null ~ 
Initiate SK, maintain IRT in lower half of 

COAS, ~ = 0 
DAP: 8/AUTO/VERN 

B/AUTO/NORM as reqd for THC corrections 

INITIATE CLOSING RATE 1121 
A6U 

3-45 

DAP: A/AUTO/NORM 
DAP TRANS: PULSE/PULSE/PULSE 
THC - -Z (in) until ~ = -0.8 (15 DAP A pulses) 

- +X (up) as reqd to maintain IRT in lower 
half of COAS 

DAP: B/AUTO/VERN 
8/AUTO/NORM as reqd for THC corrections 

NOTE 
If visibility~lost, null ~. 
wait until visibility improves 
and then resume approach 

STS-11/FIN 
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D 
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A 
~ 
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N 
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H 
A 
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1 
I 

:> 
a: 
:z 

"' 

R 
A 
D 
A 
R 

.,.. -"' 

• 
PET. 

(AlO)B7 
AUTO 
VERN 

A/MAN/VRN 
DISC 

When R = 200' ± 20', 
CDR ESTABLISH 200 FT SATIONKEEPING 1~1 

MSl lrrack IRT with CCTV Camr B - ZOOM IN full 
VTR RCD - B for 5 min 

CDR INITIATE RCS SEP 1~1 

ESIABLISH 200FT SIAIIONKEEPING 1~1 

A6U DAP TRANS: PULSE/PULSE/PULSE, LOW Z 
DAP: B/AUTO/NORM . 
THC - NULL ~ . · 

DAP: 8/AUTO/VERN 
8/AUTO/NORM as reqd for THC corrections 

THC - Maintain R = 200' ± 20' 

INITIATE RCS SEP 1~1 

A6U DAP: A/AUTO/NORM 
IDAP TRANS: PULSE/PULSE/PULSE, LOW Z 
THC- +Z (out) until~= +.8 (25 DAP A· pulses) 

DAP ROT: DISC/DISC/DISC 
DAP: A/MAN/VERN 
RHC - pitch as reqd to keep IRT in view 

Track IRT with CCTV Camr B 

3-47 
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T 
D 
R 
E .. 

I 
I 
I 
I 
I 
I 
I 
H 
A 
N 
I 
I 
I 
I 
I 
I 
l 

G 
D 
s 
1 1 
- I 
1 I 
I I 
I I 
I ' 
I G 
- D 

1 X 
I I 
I I 
I I 
I I 
I I 
- J 

" I 
L 

1 
I 1 
I I 
~ I 
1 I 
I I 
I H 
I L 
l X 
- I 

I 
I 

1 r 
I I 
r -
~ 

::> PET a: 
z 

llA10(B7) MAN/DISC 
VERN 

R 
A 
D 
A 
R 

A1(B1) 
AUTO 
VERN 

• 

At sunrise, 
MS1 /Track IRT with CCTV Camr C - ZOOM IN full 

VTR RCD - C for 5 min 

MSJ DISABLE RENDEZVOUS NAV 1~1 

Go to CAP, 4-16 

DISABLE RENDEZVOUS NAY 1~1 

!GNC 22 s TRK/COAS CNTLI 
CRT -Y,-Z STAR TRK- ITEM 3,4 EXEC(*) 

IGNC ONIV PTGI 
STOP - ITEM 21 EXEC (*) 

CJ DAP: A/AUTO/VERN 
IDAP TRANS: PULSE/PULSE/PULSE, NO LOW Z 

~ROT: DISC/DISC/DISC 
A6U FLT CNTLR PWR - OFF 

!GNC 33 REL NAVI 
CRT KU ANT ENA - ITEM 2 EXEC (no *l 

RNDZ NAV ENA - ITEM 1 EXEC (no *l 
AlU KU MODE - COMM 

KU - GPC 
KU CNTL - CMD 

A2 DIGI-DIS SEL - EL/AZ 

3-49 

Change DAP A,B to Al,Bl 

Stow COAS 
Stow OMS BURN and RNDZ OPS Cue Cards 

STS-11/FIN 
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111 

::> 
a: 

s 
T 
R 
K 

PET 

(A1)B1 
AUTO 
NORM 

ENABLE RENDEZVOUS NAV 111 

S TRK TARGET TRAO< ITI 

When mnvr to attitude complete, 
DAP: A/AUTO/VERN 

S TRK TARGET ACQ 131 

DISABLE RENDEZVOUS NAV I 4 I 

ENABLE RENDEZVOUS NAV 111 
IGNC 33 REL· HAVI 

CRT RNDZ NAV ENA - ITEM 1 EXEC (*) 
ISV SEL, ITEM 4 - PROP 
IINH RNG, ITEM 18 - (*) 

~. ITEM 21 - (*) 
Angles, ITEM 24 - (*) 

IS TRK, ITEM 12 - (*l 

S TRK TARGET TRACK ITI 

I6Hc OHiv PTG I 
CRT TGT ID +1 

BODY VECT +3 (-Z) 
OM +0 

••••• IF -Y S TRK •••• 

• BODY VECT +5 
• p +0 • 
• y +280.6 • 
• OM +90 

TRK - ITEM 19 EXEC (CUR - *) 
C3 DAP: B/AUTO/NORM 

s TRK TARGET ACQ III 

CRT 
IGNC 22 s TRK/COAS CNTLI 
-Z(-Y) TGT TRK - ITEM 6 5) EXEC (*) 

ISTATUS - blank 
/SHUTTER - OP 
IS_ PRES - * 

If SHUTTER - CL, 
MAN OP - ITEM 15(16) EXEC (*) 

If RESID V and H change < .05 for four 

I consecutive Nav cycles and RATIO < 1.0. 
AUTO Angles - ITEM 23 EXEC (*) 

If RESID V or H chan~e > .05 or RATIO > 1.0. 
IGNC 22 s TRK/COA CNTLI 
-Z(-Y) BREAK TRK - ITEM 8(7) EXEC 

When SV UPDATE POS < 1.0 and MARK ACPT 
Angles > 9, 
SV SEL - ITEM 4 EXEC (FLTR) 

DISABLE RENDEZVOUS NAV 1~1 

IGNC 22 s TRK/COAS CNTLI 
CRT -Y,-Z STAR TRK- ITEM 3,4 EXEC (*) 

1-Y.-Z SHUTTER MANOP, ITEM 15,16- (no*) 
IGNC UNIV PTGI 
STOP - ITEM 21 EXEC (*) 
IGNC 33 REL NAVI 
RNDZ NAV ENA - ITEM 1 EXEC (no *) 

3-53 STS-ll!FIN 



.:.< 
c::: 

"' :;:; ~
 

"; 
c::: 
0 

:;:; c::: 
(1) 
.... .= (1) 

"" "' c.. V
I 

:f 
1

-

z: 
-~
 

,.., ,.., I 

~ ... It>
 

I 
.., • 



• 

V
)
 

z 0 -~ L&
J 

c.. 
0 >
u z ~
 

z - t-z 0 u 

z - LL. ........ 
...... 
...... I 
V

)
 

t; 

...... I 
o:::t 

>


u 
V

') 

f5i5 
(
!
J


Z
t


-
<

 
t-c::: 
z 

L&J 
0

0
.. 

u
o

 



>
u 

V
)
 

z
z
 

LLI 0 
~
 ...... 

Z
I


.....,C
:C

 
~
-
-
~
 

Z
 

LLI 
o

c
.. 

u
o

 

~
 

c:: 
ItS 

...-C
Q

 

>
, 

...-
...-ItS 
c:: 
0 

..... 
+

l 
c:: 
Q

) 
+

l 
c:: 

...... Q
) 

D
l 

ItS 
0

.. 

Ill 
..... 
.r:. 
1

-

N
 I 

111::1" • 



_, ...... 
c
:( 

L&.. 

~ ~ 

• 

z: 
...... 
L&.. 
....... 
..... 
..... I 
V

') 

In 

(\') 
I 

o;::t 

_, 
-~
 

0
:: 

<
 c <
 0

:: 



VERIFY MY PTG ACCURACY 11!::1 
w'MP: A/AUTO/VERN 
,/Tgt within 10 of COAS center 

•• • • POINTING EARGR > 10 ••••• . . 
• Perform COAS IAVIGATION •• 
• ANDZ OPS Cue c .. d untt 1 • 
• Angle RESIDs < .S 

• 

RADAR FAIL 

jS TliK TARGET N:Q I2Jrl 

CRT 

·-· 

•••••••:•IF -Y S TRK •••••••••• 

IGNC lillY Pt61 
• CRT IT6T m +I 

• C3 

BODY VECT +S 
p +0 
y +280.6 
IJC +90 
TRK - ITEM 19 EXEC 
OAP: 8/AUTO/NORM 
When 111vr CCIIIplete. 

OAP: A/AUTO/VERN 

,~,fz,[r~~!> - (*) 
{STATUS - blank 
ISHUTTER-<1' 
iS PRES - * 

If SIIJTTER - a. 
MAN OP - ITEM 16(15) EXEC (*) 

A:cp. m~ 24 _ ,.) 
iST. I 12- (*) 

Monitor R£510 v IIICI H each Nav cycle 
Use COAS to 1Dn1tor acqu1sttton 

If RfSIO V IIICI H chlnae < .05 for four 
consec:uthe laY cycles. 
If RATIO< 1.0 

J 
FLTR TO NO; - ITEM 8 EXEC 
AIJI'O Angles - ITEM 23 EXEC (*) 

f RATIO > 1.0. 
1) COVAl flflffiT - ITEM 16 EXEC 
2) FOR 3 Angle .arks 

f RESID Y or H cblft!J8s > .05 or c:a.s vertf1es 
tgt . ®t ICtl!lired • 

!!?5tf?~~ ~~8(7) EXEC 

••••••••••• NO S 1IK 6CQ Afl'ER 5 1111 ••••••••••• 

. . . . ···'· .. , s •...... 

:IIIJW' 
... +0 
• 1'tiK - JTI'Jt 19 lllfC • 
. IMP: 8/Mte/- • 
• ..... .wr .. tau •• 
. W: A/Mil'&IVIII • . .•.•.•...••.••.•...•.• . . 

• Perfor11 totS WHATIGII. RIIOZ WI C. c.nt • 
...•.•.••....•••..............•....•••........ 
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~~ 

PET 

~ 
(A9)B6 . 
AUTO 
NORM 

~ 

~ 

CDR When mnvr complete, DAP: A/AUTO/VERN 

MS3 VERIFY NAY PTG ACCURACY IIRI 

MS3 S TRK TARGET ACQ j"2lrj 

CDR TARGET MC 1 ITI (preliminary solution) 

(TIG -4:00) 
CDR TARGET MC 1 ITI (final solution) 

~ CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

A/LVLH/NRM 
DISC IMC 1 TIGI 

~ CDR TARGET MC 2 1~1 (preliminary solution) 
A/AUTO/VRN 

3~ ~ 

~~~:fl 

1~:~2 1 

TA~GET MC 1 IJRI 

CRT ISV SEL correct 
IGNc 34 ORBIT 1GT I 
fGT No - ITEM 1 +3 1 EXEC 

ITGT Set data: --
T1 TIG (BASE TIME +0/00:24:12) 
EL +0 
bT +56.2 
bX +0 
bY +0 
bZ +0 

COMPUTE T1 - ITEM 27 EXEC 

Note solution 

MC 1 BURN SOLUTION 

bVX I(+) 0 0 0 • 1 

bVY (-) 0 0 • 1 

bVZ (-) 0 0 • 3 

bVT I(+) 0 0 0 • 9 

3cr Variation 

( 0 • 6 ) 

( 2 • 7 ) 

( 1 • 2 ) 

( 1 • 8 ) 

TIG I 0 I 0 I 2 I I 1~1: 1~1: 1~1 
PRELIMINARY •' 

bVX l,_(_)-+--1--t-t--t--
bVY ( ) 

1-+--+--+--l'---
bVZ ( ) 

bVT I,_(_)..L--L__!._...._.....___ 

jfARGEf MC 2 1~1 

CRT ISV SEL correct 
I6Nc 34 ORBIT TGTI 

TGT No - ITEM 1 +3 2 EXEC 
ITGT Set data: --

FINAL 

I< ) 
( ) 

( ) 

I<) 

T1 TIG (BASE TIME +0/00:51:24) 

4-5 

EL +28.4 
bT +31.4 
bX +0 
bY +0 
bZ +0 

Note Nominal T1 TIG in pad, 4-6 

COMPUTE T1 - ITEM 27 EXEC 

Note solution in pad, 4-6 

STS-11/FIN 



..... ~ 

END S TRK NI\V 1~1 

I6NC 33 REL NAV I 
CRT INA Angles - ITEM 24 EXEC (*) 

I6NC 22 s TRK/COAS CNTL I 
-Z(-Y) TERM/IDLE - ITEM 10(9) EXEC (*) 

/SHUTTER MAN OP, ITEM 15,16 - (no *) 

MANUAL DUT:oF-PLANE NULL l1irl -
I6NC 33 REL NAV I 

CRT When Y • 0 
F7 FLT CNTLR PWR - ON 
C3 DAP: A/AUTO/NORM 

IDAP TRANS: ~ reqd 
THC - Null Y 

If -Z AXIS TRACK, 

I +Y • FWD THC left 
AFT THC r1 ght 

If ;Y S TRK TRACK, 
+Y ,. FWD THC down 

AFT THC out 

DAP: A/AUTO/VERN 
F7 FL T CNTLR PWR - IFF 

• 

AVX 

AVY 

AVZ 

AVT 

TARGET MC 2 171rl 
CRT ISV SEL correct 

I6NC 34 ORBIT TGTI 
TGT NO - ITEM 1 +3 2 EXEC 
COMPUTE T1 - ITEMr27 EXEC 

ITIG slip < 5 min 

••••••••••••• TIG SLIP·> 5 MIN •••••••••••••• 

AVX 

AVY 

AVZ 

AVT 

• TGT NO - ITEM 1 +3 2 EXEC 
• T1 TIG +{Nominal ~min as appropriate) 
• EL +0 
• BASE TIME +{same as T1 TIG) 
• LOAD - ITEM 26 EXEC 
• COMPUTE T1 - ITEM 27 EXEC 

Set EVENT TIMER counting to MC 2 TIG 

Note solution 

MC 2 BURN SOLUTION 

1<-> 0 0 0 . 2 

(-) 0 0 . 0 

(-) 0 0 . 8 

I<•> 0 0 0 . 0 

3a Variation 

0 • 6 

0 • 3 

2 • 1 

1 8 

TIG I 0 I 0 I 3 It 1~1 : 1~1 : 1~1 
PRELIMINARY FINAL 

( ) 

( ) 

( ) 

( ) 

. i< > 

. ( ) 

. ( ) 

. [< ) 

PREL 1=1/ III : III : III 
FINAL 1=1/ III : III : III 
NOMINAL 1=1 1 III : III : III 

4-6 

• 

. 

. 

. 

. 
TIGSLIP 

(COMPUTED - NOM) 
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At sunset, 
S3 END S TRK NAV 1'51(1 

When Y = 0, 
MANUAl OUT-OF-PLANE NULL 101<1 

A/AUTO/NRM 

(TIG -5:00) 
CDR TARGET Ill: 2 171(1 (final solution) 

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card 

IMC 2 TIGI 

A/AUTO/VRNl . 
••• • • • • • • • • • IF -Y S TRK •••••••••••• 

:coR -Z AXIS TARGET TRACK ~~~ : 

CDR Move to aft stbd position 

MS1 CCTV CONFIG 1"91<1 

MC2ET 

-00:05-

00:0 

00:05 

-Z AXIS TARGET TRACK 1~1 

IGNC UNIV PTG I 
CRT ITGT 10 +1 

BODY VECT +3 (-Z) 
OM +0 
TRK - ITEM 19 EXEC (CUR - *) 

C3 DAP: B/AUTO/NORM 

When mnvr complete, 
DAP: A/AUTO/VERN 

CCTV CONFIG 1"91<1 
lTV SYS ON 

A7U 

A3 

4-7 

(TV ACT,VTR ACT, TV/VTR Cue Card) 

MON 1 - Camr A 
MON 2 - Camr B 
Aim A at B and B at A 
PAN/TILT - RESET for both 
Repeat for Camr C & D 
MON 1,2 SCAN - NORM 

At sunrise, 
Track IRT with CCTV Camr B - ZOOM IN full 

When IRT rotation detectable, 
VTR RCD - B for 5 min, then 
put new tape in VTR 

STS-11/FIN 



THETA ERROR <O 
Short case, Tgt toward nose 

28 

26 

24 

3 22 
:I 
w 
u z 20 -0 
w 
! 18 
1- 'NOMINAL --------

SUNRISE 
16 

14 

12 

10 
30 40 50 eo 70 80 10 100 110 

THETA 

4-8 

120 

THETA ERROR >0 

NOTE 
In this region, to null undesired cross
coupling, 1 THC -z (in) pulse should be 
performed for every 5 THC ±X (up or down) 
pulses. This Is applicable until an accurate 
determination of the closing rate can be 
maintained. 

130 140 111 180 170 180 

STS-11/FIN 
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PET 

A9(B6) 
AUTO 
VERN 

A/MAN/VRN 
DISC 

B/AUTO/VRN 

COR ESTABLISH INERTIAL LOS RATES I]Jifl 

MS3 Use ranging rulers to determine range 

COR CONFIGURE FOR VBAR IIml 

•••••••.•• IF R = 800' BEFORE VBAR ARRIVAL ••••••••• 

A6U OAP: A/MAN/NORM • 
THC - as reqd to null R 
Maintain target stationary in upper 
half of COAS 

DAP: A/MAN/VERN, NORM as reqd 

When ADI Pitch near 1800 (LVLH REF), 
CDR ESTABLISH VBAR 1~1 

MC2ET 

oooto 

00•15 

00•20 

00•25 

00•30 

00•35 

ESTABLISH INERTIAL LOS RATES 1~1 

A6U IOAP ROT: DISC/DISC/DISC 
ITRANS: PULSE/PULSE/PULSE 

/SENSE - -Z 
IADI ATT - LVLH 

FLT CNTLR PWR - ON 

Sunrise •• 
OAP: A/MAN/NORM 
RHC -±Pitch as reqd to place target on COAS horizontal 

Use table to determine theta error 

If THETA ER~OR > 0, 
Perform R correction if reqd 
OAP: A/MAN/VERN 
OAP ROT: DISC/PULSE/DISC 
RHC -±Pitch as reqd to maintain target on COAS 
horizontal 

Monitor pitch rate 
When convenient, perform COAS NAV, RNDZ OPS Cue 
Card; ignore out~of-plane · 

•• IF PITCH RATE REACHES ZERO BEFORE V ARRIVAL •• 

• DAP ROT: DISC/DISC/DISC 
• DAP: A/MAN/VERN, NORM as reqd 
• THC - +X (up) as reqd to maintain target in 
• upper half of COAS 

If THETA ERROR < 0, 
THC -±X as reqd to maintain target in upper half 
of COAS-

DAP: A/MAN/VERN, NORM as reqd 

CONFIGURE FOR VBAR 11![1 
RHC -±Yaw as reqd until LVLH ADI Yaw = 0 

IGNC ONIV PTGI 
CRT TGT 10 +2 

BODY VECT +2(-X) 
OM +0 
TRK - ITEM 19 EXEC (CUR - *) 

ESTABLISH VBAR 1~1 

IGNC ON!V PTGI 
CRT ITDT ERR - small 
A6U When ADI Pitch = 1800 (LVLH ref), then 

DAP: A/AUTO/NORM 

4-9 

THC - -X (down) until target stationary in COAS 
- -Z (in) as reqd to maintain closing rate 

Maintain target in lower half of COAS 
DAP: B/AUTO/VERN, NORM as reqd 

STS-11/FIN 
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8/AUTO/VRN 

MSl ,IT rack IRT with CCTV Camr 8 - ZOOM IN fu 11 
VTR RCD - 8 for 5 min 

At 800' on VBAR, 
CDR VERIFY CLOSING RATE Iilli 

MS3 A7U Pl BAY FLOOD OOCKING - 8RT 

MC2ET 

00•40 

00•45 

OO•SO 

VERIFY CLOSING RATE ji![j 

A6U 

4-11 

DAP: A/AUTO/NORM 
DAP TRANS: PULS~/PULSE/PULSE 
THC - ±Z until R = -.8 

- +X (up) as reqd to maintain IRT in lower 
half of COAS 

DAP: 8/AUTO/VERN 
8/AUTO/NORM as reqd for THC corrections 

NOTE • 
If visibility~lost, null R, 
wait until visibility improves 
and then resume approach 

srs=ntFIN 
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PLT Config DAP A,B to Al0,B7 

When R = 200' ± 20', 
CDR ESTABLISH 200 FT STATIONKEEPING I11RI 

MSl /Track IRT with CCTV Camr B - ZOOM IN full 
VTR RCD - B for 5 min 

CDR INITIATE RCS SEP I!SRI 

ESTABLISH 200 FT STATIONKEEPING 1~1 

A6U DAP TRANS: PULSE/PULSE/PULSE, LOW Z 
DAP: 8/ AIITO(NORM 
THC - NULL R 

DAP: B/AUTO/VERN 
B/AUTO/NORM as reqd for THC corrections 

THC - Maintain R = 200' ± 20' 

INiliAIE RCS SEP I!SRI 
A6U DAP: A/AUTO/NORM 

IDAP TRANS: PULSE/PULS~/PULSE, LOW Z 
THC - +Z (out) until R = +.8 (25 DAP A pulses) 

DAP ROT: DISC/DISC/DISC 
DAP: A/MAN/VERN 
RHC - pitch as reqd to keep IRT in view 

Track IRT with CCTV Camr B 

~ 
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A1(B1) 
AUTO 
VERN 

At sunrise, 
MS1 /Track IRT with CCTV Camr C - ZOOM IN full 

VTR RCD - C for 5 min 

MS3 DISABLE RENDEZVOUS NAY l!liR"I 

Go to Cf>R, 4-16 

DISABLE RENDEZVOUS NAV 1~1 

ISNC 22 s TRR/CoAS CNTLI 
CRT -V,-Z STAR TRK - ITEM 3,4 EXEC (*) 

IGNC ONIV PTGI 
STOP - 11EM 21 EXEC (*) 

C3 DAP: A/AUTO/VERN 
DAP TRANS: PULSE/PULSE/PULSE, NO LOW Z 

ROT: DISC/DISC/DISC 
A6U FLT CNTLR PWR - OFF 

IGNC 33 REL NAvl 
CRT KO ANT ENA - ITEM 2 EXEC (no *) 

RNDZ NAY ENA - ITEM 1 EXEC (no *) 
A1U KU MODE - COMM 

KU - GPC 
KU CNTL - CMD 

A2 DIGI-DIS SEL - EL/AZ 
R11 IVTR pb - STOP 

" 

4-15 

Change DAP A,B to A1,B1 

Stow COAS 
Stow OMS BURN and RNDZ OPS Cue Cards 

STS-11/FIN 
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ONE DAY CONT 
T/l 

~-· rvt.AJ lni\ULI 1""'-'1\ ~~~ 

IGRC IIIIV PTGJ 
CRT IIGf lb +1 

BODY VECT +3 (-Z) 
(14 +0 
TRK - ITEM 19 EXEC (CUR - *) 

C3 MP: A/AUTO/VERN 

URIG flit RR IKY MY 11£1 
IGNC 33 REL NKVI 
RR - ~E; ~:;we <ctn. 
~~elQ,J:TIW. thM 15.16- <no., 

TARGET F3 Ul 11[:1 
latT ISV SEL correct w-'1m l'!l 3 EXEC 

IT&T Set data - -
T1 TIG (BASE TIME +0/02:15:36) 
EL +0 
AT +22.6 
AX -39.49 
AY +0 
AZ -4.56 

COMPUTE T1 - ITEM 27 EXEC 

Note so lutt011 

F3 SOI.UTIOI 3a Yartatt011 

4-18 

AVX 

AVY 

AVZ 

AVT 

AVX 

&VY 

AVZ 

AVT 

I< , 

[() 

( ) 

( ) 

• I 

. 

. 

. 
Tl& I I I t I C[] : ITJ : l=r] 

PRELitftftMY fM. 

r< , . ,, . . 
( ) . ( ) . 
( ) . ( ) . 

r< , . fn . 
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At sunset, 
•••••••••••• IF -Y-S-TRK •••••••••••• 
.CDR -Z-AXIS -tARGEt -tRACK I"Irl • 

·Ms3""coNFis~FoR~RR:ONLv:NAv···~i 

CDR TARGET F3 BIJRN IJrl (preliminary solution) 

(TIG -4:00) 
1r1 (final solution) CDR TARGET-F3-BURN 

CDR EXECUTE RCS BURN, RNDZ-OPS Cue Card 

IF:rml 

CDR RELOAD BASE ·TIME I~ I 

CDR TARGET TI BURN l5rl (preliminary solution) 

MEAL 

RELOAD BASE liME 1~1 

IGNC 34 ORBII 161 I 
CRT IGt NO - IIEM I +5 EXEC 

BASE TIME (TI TIG~ BURN PADS, 1-4) 
LOAD - ITEM 26 EXE 

IARGEI II BURN l5rl 

CRT ISV SEL correct 
IGNC 34 ORBit tGTI 
IGI NO - IIEM I +3 0 EXEC 

ITGT Set data: --
T1 TIG (BASE TIME) 
EL +0 
AT +80.4 
AX +0 
AY +0 
liZ +0 

COMPUTE T1 - ITEM 27 EXEC 

Note preliminary solution BURN PADS, 1-4 

4-19 STS-11/FIN 



lARGE I II BORN rsr I 
CRT OPS 202 PRO 

IGNC ORBII MNVR EXECI 
load Eng Sei, IVR, lrims and 

WT for TI per BURN PADS, 1-4 
LOAD - ITEM 22 EXEC 
IGNC 33 REL NAV I 

,rsv SEL correct 

~~~CNg'-~~l~ 1!1! 0 EXEC 
ITGT Set data: --

T1 TIG (BASE-TIME) 
El +0 
AT +80.4 
AX +0 
AY +0 
A1. +0 

COMPUTE T1 - ITEM 27 EXEC 

Note solution BURN PADS, 1-4 

END RR NAV I_EI 
IGNC 33 REL NAV I 

CRT INA Angles - ITEM 24 EXEC (*) 

4-20 STS-11/FIN 
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(TIG -11 :00) 
CDR TARGET TI-BURN loc-I (final solution) 

MS3 END RR NAV I"'Tt:'""l 

CDR, EXECUTE TI -BURN lllt'""l 
PLT -

I'TrTibl 

MEAL 

EXECUTE 11 BURN l13t:"""l 

CRT 
I
I: GNC ORBII MNVR EXECI 
2: GNC SVS SOMM 2 

CRT1 LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 

C3 OAP: 8/AUTO/NORM 
DAP TRANS: NORM/NORM/NORM 

ROT: DISC/DISC/DISC 
CRT1 MNVR - ITEM 27 EXEC (*) 

Perform SEC L,R then PRI L,R GMBL CK 

* If down arrow(s) or M(s), * 
* Select good GMBL * 

When mnvr to att complete, 
OAP: A/AUTO/VERN 

08 IL,R OMS TK ISOL (four) - OP (tb-OP) 
iXFEED (four) - CL (tb-CL) 

F7/F8 FLT CNTLR PWR (two) - ON 

TIG -2:00 •• 

F7/F8 
08 
CRT 

C3 

Perform OMS 2/0N-ORBIT OMS BURNS 
Cue Card, then 

THC - Trim residuals < .2 fps 
FLT CNTLR PWR (two) - OFF 
L,R OMS He PRESS/YAP ISOL (four) - CL 
RCS SEL - ITEM 4 EXEC (*) 
OPS 201 PRO 
DAP: 8/AUTO/NORM 

Post TI, go to 
OPS T/L PHASE 2, 3-39 

4-21 
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EXECUTE RCS BURN 

TIG -2:00 •. 
OPS 202 PRO 
Jg~c ~Bit M~v~ EXEC! I da a oa e 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 

TIG -0:30 • • 
FLT CNTLR PWR - ON 
DAP TRANS: as reqd 

ROT: OISC/OISC/OISC 
DAP: A/LVLH/NORM 

TIG • • 
THC - Trim VGOs < .2 fps 

If VGO Z is neg, Z,X,Y seq, 
otherwise, X,Y,Z 

OPS 201 PRO 
OAP: A/AUTO/VERN 
FLT CNTLR PWR - OFF 

ANDZ OPS 

iRA AUTO TRACK ACQ 

KU - MAN SLEW 
Slew antenna to Elev 0, Az 0 

(or Elev, Az as seen in COAS) 
KU - AUTO TRACK 
KU SEARCH - SEARCH (tb-gray) 
~RACK tb - gray 

KU - GPC 
If no lock-on within one minute, 

KU - GPC 

COAS .NAVIGAtiQif 

7-2 

jGNC 22 s TRK/COAS CNTLI 
COAS: SIGHT MODE - ITEM 22 EXEC 

REQO 10 - ITEM 21 +1 EXEC 
jGNC 33 REL NAVI -
INA Angles - ITEM 24 EXEC (*) 
If tgt in COAS FOV, 

FLTR TO PROP - ITEM 8 EXEC 
COAS - ITEM 14 EXEC (*) 
FLT CNTLR PWR - ON 
DAP ROT: PULSE/PULSE/PULSE 
DAP: as reqd 
Center target in COAS 

ATT REF pb - push 
If mark acceptable, 

FOR Angles - ITEM 25 EXEC 
Repeat COAS marks as reqd 

When COAS marks complete, 
DAP: A/AUTO/VERN 
DAP ROT: DISC/DISC/DISC 
FLT CNTLR PWR - OFF 

STS-11/FIN 
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• 
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A. STS-11 CARGO BAY LAYOUT 

B. PRIMARY CREW ASSIGNMENTS 

CDR - Targeting, OMS/RCS burns, manual final phase rendezvous, 
proximity operations 

PLT - OMS burns, Orbiter systems 
MS1 - CCTVs, photography 
MS3 - Navigation, sensors, IRT deploy 

C. DETAILED TEST OBJECTIVES (DTO) 

OTO 0812 - Rendezvous Systems and Sensors Performance -
demonstration of closed loop integrated GN&C rendezvous 

D. DETAILED SECONDARY OBJECTIVE (DSO) 

DSO 0201 - Atmospheric Drag/Density Studies (ADOS) -

NOT FLOWN 

investigation of the dynamic structures of atmospheric 
density and aerodynamic effects on an orbiting spherical 
target 
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.. 

• 

E. INTEGRATED RENDEZVOUS TARGET (IRT) 

The IRT balloon will be deployed along the Orbiter -Z axis with the 
Orbiter attitude such that deployment is pure retrograde. The pack
age comes out at 1.5 ± .5 fps with a 6 revolutions per minute (RPM) 
spin rate, (which despins to 3 RPM after stave separation and bal
loon inflation). After 60 seconds the twin aluminum staves separate 
in opposite directions, normal to the balloon package trajectory. 
After 80 seconds the balloon inflates (in less than 2 seconds). 
The inflated balloon is 2 meters in diameter with aft itrt.-.al ..-es· 
sure of approximately 0.3 psia. It is painted flat _.ite ~th one 
of 24 gores painted infrared black from pole to f)Ole. De llalhtOR 
consists of one mil thick aluminized mylar, inflattcm strvcture 
(nitrogen gas), and sintered tungsten ballast to briftg total weigttt 
to 200 pounds. The inflated package center of gravity is only 8 
inches from the balloon's south pole, which is expected to maintain 
a generally south pole forward LVLH attitude due to aerodynamic 
forces 

F. TRAJECTORY DATA 

This document contains Cycle 2, Rev A STS-11 trajectory data for a 
January 29, 1984, 13:00 GMT lift-off 

NOT FLOWN 8-3 STS-11/FIN 
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·.._, IL 

TOP 

+ :::HOOK:::: +. : : :ROOK: : : : 
::VELCRO::: ::VELCRO::: ........... . .......... . . . . . . . . . . . . .......... 

RNDZ OPS 

EXECUTE RCS BURN 

TIG -2:00 •• 
OPS 202 PRO 
IGNC ORBIT MNVR EXECI 

ITGT data loaded 
LOAD - ITEM 22 EXEC 

'TIMER - ITEM 23 EXEC 
TIG -0:30 •• 

FLT CNTLR PWR - ON 
DAP TRANS: as reqd ij 

ROT: DISC/DISC/DISC 
DAP: A/LVLH/NORM 

TIG • • 
THC - Trim VGOs < .2 fps 

If VGO Z is neg, Z,X,Y seq, 
otherwise, X,Y,Z 

OPS 201 PRO 
DAP: A/AUTO/VERN 
FLT CNTLR PWR - OFF 

STS-11/0/FIN 
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TOP 
. BACK OF I RNDZ OPS I 

+ + ::.:HOOK:::: : : : HOOK: : : : 
::VELCRO::: ::VELCRO::: ........... . .......... . . . . . . . . . . . . . . . . . . . . . . 
RR AUTO TRACK ACQ 

KU - MAN SLEW 
Slew antenna to Elev 0, Az 0 

(or Elev, Az as seen in COAS) 
KU - AUTO TRACK 
KU SEARCH - SEARCH {tb-gray) 

ITRACK tb - gray 
KU - GPC 
If no lock-on within one minute, 

KU - GPC 

COAS NAVIGATION 

IG~C 22 S TRR7CO~S CNTCI 
COAS: SIGHT MODE -ITEM 22 EXEC 

REQD ID - ITEM 21 +1 EXEC 
IG~C 33 REL NAV I -
INH Angles - ITEM 24 EXEC (*) 
If tgt in COAS FOV, 
FLTR TO PROP - ITEM 8 EXEC 

COAS - ITEM 14 EXEC (*) 
FLT CNTLR PWR.- ON 
DAP ROT: PULSE/PULSE/PULSE 
DAP: as reqd 
Center target in COAS 

ATT REF pb - push 
If mark acceptable, 

z FOR Angles - ITEM 25 EXEC 
0 Repeat COAS marks as reqd ..... 

Cl-
Ql':c( 

When COAS marks complete, c(QI': 
u:::;, 
~ DAP: A/AUTO/VERN LLI..., 

DAP ROT: DISC/DISC/DISC :::;, LL.. 
uz 

FLT CNTLR PWR - OFF 0 
u 

·STS-11/0/FIN 
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STS-11/0/FIN 

NO ZOOM 

XAX ZAX 

\F l~l 
3.~.--1 

30 --. 

40 ----1 

50 
60 
75 
100 
150 

3o~ §88 

~ 

.. 

NOTE: FABRICATED AS TRANSPARENCIES WITH VELCRO ON TOP BACK 

STS-11/0/FIN STS-11/0/FIN STS-11/0/FIN 

NO ZOOM 
FULL ZOOM FULL ZOOM 

XAX ZAX YAX ZAX 

YAX ZAX 

100 ----1 I I I \ l I J I 100 

L~ 
20 

I II· 3.~.----l 
75 125--; I 125 

I 30 I I 150 150 

I 40 175 175 
20 125 200 200 50 

225 100 225 
30 60 150 250 250 70 
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