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p 1 

Pl2 

P21 

Pos s . 

Poss . 

Po ss . 

AR' SKY DISPLAYS FOR PROGRA 

l PLAY 

V N 

Rl Gamma I 

R2 VI 

RJ fl 

V N 

rn G M X 

R2 D lta V Ins 

RJ TFF 

V N 

Rl Delta R 

R2 De lta V I ns 

R3 TFF 

DO R34 

FL V N 

Rl Pe r i ee alt . 

R2 Apog e e alt. 

RJ TFF ( if pe rigee 
_ _ han 300000 ft) 
FL V N 

FL V N 

Rl Pitch Angle 

FL V N 

Rl TTE 

DO Rl 
.. _. --
FL vso N 
Rl Code 

DO R21 
- -
FL V N 

Rl - OG CDU (present) 

R2-IG 

R3-MG 

less 

UNITS 

.01 DEG 

.1 FPS 

.1 NM 

. 1 G 

.1 FPS 

Min-sec. 

. 1 NM 

.1 FPS 

Min-sec . 

.1 NM 

. 1 NM 

Min-sec. 

.01 DEG 

Min-sec . 

. 01 DEG 
II 

II 

I 

RO TT J "ES 

REMA K 

Flight Path Angle 

Velocity Inertial 

Altitude above pad 

Velocity reqd. fo r inser i on 

At SIVB shutdown 

Do orbit pa rameter ACK 

Select Progra m 00 

Load Pitch Angle 

X Axis Pitch Angle 

Make decision to cont i nue 

Time to Gimbal lock 

Perform G&N att. control 
selection in SCS 

Align AGCU 

CDU angle 
II 

II II 



• 

P2 2 

o r 

f'L V 

Rl -OG CDU ( fi nal) 

R2 - I 

RJ -MG 

Po s s. FL V 

Poss . 

Sta r: 

LDMK: 

Pos £ . 

Pos s. 

FL V50 N 

Rl Code 

DO R28 

·-- -
FL vso N 

Rl Co d e 

V N 

Rl Sta r c od e 

V N 

Rl Lat. 

R2 Long . 

R3 Al t. 

FL V50 N 

Rl Code 

FL N 

V N 

R2 SA 

RJ TA 

DO R27 

FL V51 

FL V2 1 N30 

o r FL V24 N3 

.01 DEG 

" 
II 

.01 DEG 

.01 

. 1 NM 

.01 DEG 

. 01 DEG 

2.. 

Select G&N Att . Cont. 

CDU Angle 

II II 

II 

Select G&N att. Con t. 

Per f orm request auto 
optics positioning 

Perform entry of t arg 
data 

Al t a bove equator i al 
radius 

Perform oss switc h 0 

mode 

Ta r g et beyond opt i cs 
l i mits 

Requ i red shaft angle 

Required trunnion angle 

Ple a se mark 

Load star code 

Load landma rk data 



• 

• 

P23 

P27 

FL V 

Rl 

R2 

R3 

FL V51 

FL V 

Rl SA 

R2 TA 

N 

N 

FL V N 

.01 DEG 

.01 DEG 

Rl GET Hrs . 

R2 GET 

RJ GET 

FL V 2 1 N0 l 

R3 Address 

V N 

Min . 

.01 Sec . 

Rl Pos ., vel . or time . Octal 

R3 Address 

FL VS0 N 
Rl Code 

? 

Do o rbital parameter ACK 

Orbital pa rameters 

(undefined) 

Please mark 

Do op t ics angles ACK 

Shaft angle 

Trunnion angle 

Do time ACK 

Time of mark 

Do Data Load 

Pos . , vel . and time in 
doub l e precision. 
14 l oads of 5 digits reqd 

Specifies data load 

Perform enter 



P3 DO R35 

FL V 

Rl TIG 

R2 TIG 

N 

Hrs . (Get) 

Min . 

R3 TIG .01 Sec . 

For TIG ACK 

Time to ignition 

FL V N For Apogee/Perigee ACK 

Rl Lat. .01 DEG 

R2 Long . 01 DEG 

R3 Alt. . 1 NM 

FL V N For delta V ACK 

Rl Delta Vallow 

R2 D lta V tail off 

R3 

FL V N 

Rl Pitch trim 

R2 Yaw trim 

FL V N 

Rl Alt. 

R2 De lta V reqd . 

RJ Miss 

FL V N 

Rl TTE 

R2 TTE 

RJ TTE 

. 1 

.1 

. 01 

. 01 

. 1 

. 1 

. 1 

Hrs. 

Min. 

Sec . 

4 

FPS 

FPS 

DEG 

DEG 

NM 

FPS 

NM 

For trim angle ACK 

SPS trim angle 

SPS trim angle 

Do data ACK 

Alt. of apogee o r perigee 

SPS Delta V reqd . for 
maneuver 

Miss distance to apogee 
or perigee 

Set clocks 

Time to apogee or perige e 



• 
DO R31 

FL V N 

Rl Delta V 

FL V37 NS l 

FL V N 

Rl OG CDU 

R2 IG CDU 

R3 MG CDU 

DO Rl 

Po ss . FL vso N 
Rl Code 

DO R2 1 

Po ss . FL V N 

Rl - OG CDU 

R2 - IG 

R3-MG 

FL V N 

(present) 

Rl - OG CDU (final) 

R2 - IG 

R3 - MG 

Poss . FL V N 

. 1 FPS 

. 01 DEG 

.01 DEG 

.01 DEG 

. ol DEG 
II 

II 

. 01 DEG 
ti 

ti 

Set Delta V counter 

Select program 

Ma neuver SC or DO IMU/CSM 
Al . 

CDU Angle 

Perform G&N att. c on r l 
selectio n in SCS 

Align AGCU 

CDU angle 
II II 

II II 

Select G&N Att. Con . 
CDU Angle 

II II 

II ti 

Select G&N Att. Con 



P32 DO R36 

FL V 

Rl Lat 

N 

. 01 DEG 

R2 Long . 01 DEG 

Do La t-Long data ACK 

Lat of splash point 

FL V N Do Delta V data ACK 

R 1 De 1 ta V a 11 OW • 1 FPS 

R2 Delta V tail-off . 1 FPS 

FL V N 

Rl Pitch trim 

R2 Yaw trim 

FL V N 

. 0 1 DEG 

.01 DEG 

Rl TIG Hrs. 

R2 TIG 

RJ TIG 

FL V N 

Rl Gamma 

R2 Delta R 

RJ 

FL V N 

Min . 

. 01 Sec. 

.01 DEG 

. 1 NM 

Rl TTI Hrs. 

R2 TT I 

RJ TTI 

DO R31 

FL V N 
Rl Delta V 

Min. 

Sec . 

. 1 FPS 

Do trim angle ACK 

SPS engine bell trim 

Do TIG ACK 

Time of SPS Ignition 

Do Data ACK 

Flight path angle 

Miss d i stance 

Set clocks · 

Time to ignition 

Set Delta V c ounter 



• ' 

FL V37 5 1 

FL V N 

Rl OG CDU 

R2 I G CDU 

RJ MG CDU 

[ 0 Rl 

Po s s F L VSO N 
Rl Code 

DO R2 1 

Po ss FL V N 

Rl OG CDU ( p resent) 

R2 I G 

RJ MG 

N 

Rl OG CDU (final) 

R2 G 

R3 IG 

Pos s FL V N 

.01 DEG 

. 01 DEG 

. 01 DEG 

. 01 DEG 

II 

. 01 DEG 
If 

II 

Select pr og r am 

Ma neuv e r SC or DO IMU/ CSM 
a l i g n . 

CDU a ngle 

CDU angle 

CDU a ng l e 

Pe rform G&N att . c o n r o l 
se le c t i on in SCS 

Al.ign AGCU 

CDU a ngle 

II II 

II 

Se lect G&N att . con trol 

CDU angle 
If II 

II II 

Select G&N att . c ontro l 



P l or P4 2 

DO R2 

Poss . FL vso N 
Rl Code 

FL V N 

Rl OG CDU 

R2 IG CDU 

R3 MG CDU 

V N 

Rl TTE 

R2 VG 

DO R3 7 

At TIG-20 Sec . 

R3 Del t a VM 

FL V N 

V N 

Rl TG 

R2 VG 

R3 TFF ( P42 o nly) 

DO R24 

None 

DO R3 

FL V N 

Rl rig l\lt . 

R2 /\ poge Al . 

R3 TFF ( if pe r ige e 
han 300000 ft) 

less 

0 
( 

. 01 DEG 

. 01 DEG 

. 01 DEG 

Min-sec . 

. 1 FPS 

. l FPS 

Min-s e c . 

. 1 FPS 

Min-sec . 

. l NM 

. 1 NM 

Min-sec. 

Pe r fo rm Delta V mode 
selec t ion in SCS 

Align AGCU 

CDU Ang le 

CDU Angle 

CDU Angle 

Time to thrust in 

Velocity to be g 1n d 

Meas . delta V alon SC 
X axis 

Set SPS engine ON 

Time to go to thru 
cut-off 

Velocity to be gain d 

Time of f ree f 11 

Do orbit parameter ACK 



• 

P4 6 FL VSO N 
Rl Cod e 

DO R24 

No ne 

FL VSO N 
Rl Code 

9 

Perform pr e p r e AGC 
for th rust in 

Perform termina 
program 



• 
pl, 7 

PSl 

f'L VSO N 

Rl Code 

DO R24 

one 

FL VSO N 

Rl Code 

LEB Checkout of displays 

DO Rl 

Poss . FL VSO N 
Rl Code 

FL VSO N 
Rl Code 

DO R27 

FL VSl 

FL V21 N30 

or FL V24 N36 

DO R2 7 

FL VSl 

FL V21 N30 

or FL V24 N36 

DO R 

V N 

Rl - a ng le 

o r FL V N 

Rl - angle 

diff. 

diff . 

. 01 DEG 

. 01 DEG 

/0 

Perform prepa re AGC for 
thrusting 

Pe rform termina ti on of 
p r ogram 

Perform G&N at t . co rr. 
selection i n SC 

Perform star acqu i s ition 

Plea s e mark 

Load star c ode 

Load landma r k d 

Please mark 

Load star c ode 

Load l andmark da a 

Data good 

Data bad 



. • 
• P52 

Poss . VOl 3 1 
Rl Code 

DO R 

Poss . 00 R25 

00 R28 

Poss . FL vso N 

Rl Code 

s r : V N 

Rl Star code 

o r LDMK : V N 

Rl Lat. 

R2 Lo ng . 

R3 Alt . 

Poss . FL vso N 
Rl Code 

Pos s . FL N 

V N 

R2 SA 

R3 TA 

DO R27 

FL VSl 

FL V21 N30 

or FL V24 N36 

. 01 DEG 

.01 DEG 

.1 NM 

. 01 DEG 

.01 DEG 

// 

Nav stars not vis ibl 

Pe rform entry of target 
data 

Al t a b ove equator ial 
r adiu s 

Perform oss switch to A( 
mode 

Target beyond o p t i c s 

Required shaft angl 

Requ i red trunnion 

Please ma r k 

Load star code 

Loa d landmark data 

a n 

l l. l 

h 



• 
• 

DO 

1 . 

or 2 . 

DO 

Poss . 

R30 

FL V N 

Rl X GYRO 

R2 y GYRO 

R3 z GYRO 

V N 

Rl X GYRO 

R2 y GYRO 

R3 z GYRO 

FL 50 N 
Rl Cod 

R2l ( if not in PS2) 

FL V N 

Rl - OG CDU (present) 

R2 - IG 

R3-MG 

FL V N 

Rl-OG CDU (final) 

R2- IG 

R3-MG 

Poss . FL 

. 01 DEG 

. 01 DEG 

. 01 DEG 

.01 DEG 

. 01 DEG 

.01 DEG 

.01 DEG 
II 

" 

. 01 DEG 

" 

" 

Accept or re j ect torquin 
angles 

Indicates data g ood 

Perform fine al i gn cn•c 
request 

Align AGCU 

CDU angle 
II II 

" tr 

Select G&N att . con . 

CDU angle 
II " 

" " 

Select G&N att . con . 



• . 

• pr 1 

Po ss . 

Poss . 

Poss . 

Poss . 

Poss . 

Star : 

or LDMK 

Poss . 

' . 
-- -
FL vso N 

Rl Code 

DO R25 

Non ---
DO R2 1 

FL V N 

Rl-OG CDU (prese nt) 

R2 - IG 

R3- MG 

FL V N 

Rl - OG CDU (final ) 

R2 - IG 

R3-MG 

FL V N 

DO R4 
-

DO R25 

None 

DO R28 

FL VS0N 
Rl Cod 

V N 
Rl Star Code 

V N 

IU Lat . 
R2 Long . 
R3 Alt . 

f'L VS0 N 
Rl Code 

. 01 DEG 

" 

" 

. 01 DEG 

" 
II 

. 01 DEG 

. 01 DEG 

. 1 NM 

Perform G&N att. con r ol 
selection in SCS 

Align AGCU 

CDU angle 

" " 

" " 

Se lect G&N att. con tr 1 

CDU a ngle 

" " 

" " 

Select G&N at t. control 

Perform entry of t arg e 
data 

Alt above equatori 1 
radius 

Perform oss switch t o AGC 
mode 



-
• 

Pobb . 1·· , L, t, Target beyond optics limit 

V ~ 

R2 SA . 01 DEG Required shaft angle 

R3 TA . 01 DEG Required trunnion angl 

DO R 7 

FL V5 1 Plea se mark 

FL V 1 30 Load star code 

or FL V 36 Load landmark data 

DO R28 

Poss . FL vso N Perform entry of t arql 
Rl Code data 

Star : V 

Rl s r code 

or LDMK : V N 

Rl L t. .01 DEG 

Rl Lo n . . 01 DEG 

RJ Al . . 1 NM Alt above equa tori 1 r ed l Ul 

Po ss. FL vso N Perform oss switch o A C 

Rl Code mode 

Poss . FL N Targets beyond optics l1m1. 

V N 

R2 SA . 01 DEG Required shaft angle 

R3 TA .01 DEG Required trunnion angle 

DO R2 7 

FL VS l Please mark 

FL V2 1 N30 Load star code 

or PL V24 N36 Load landmark data 



or 

no ") 
L. 

Poss . FL VS0 N 

Rl Code 

St r : V N 

Rl s a r code 

LDMK : V 

Rl L t. 

R2 Long . 

R3 Alt . 

Poss . FL vso N 

Rl code 

Poss . FL N 

V N 

R2 SA 

R3 TA 

R27 

FL VSl 

FL V21 N30 

or FL V24 N36 

. 01 

. 01 

. 1 

. 01 

. 01 

--------- -- - -

DEG 

DEG 

NM 

DEG 

DEG 

Perform entry of target 
data 

Alt above equatorial 
r adius 

P rform ass switch o AGC 
mode 

Target beyond optics limit 

Required shaft ang l 

Requi r ed trunnion a ng le 

Plea s e m rk 

Load star code 

Load landmark dat 



• 
o r 

1. 

o r 2 . 

ross . 

Po s . 

) {"- r 

V N 

Rl - a ngle 

FL V N 
Rl - a ngle 

DO R30 

FL V N 

Rl X GY RO 

R2 y GYRO 

RJ z GYRO 

V N 

Rl X YRO 

R2 y GY RO 

R3 z GYRO 

FL VS0 N 

Rl Code 

DO R21 (if 

FL V N 

Rl - OG CDU 

R2 - IG 

R3 - MG 

FL V N 

Rl - OG CDU 

R2 - IG 

R3 - MG 

FL V N 

diff. 

diff. 

not in P52) 

(present) 

(final) 

. 01 DEG 

. 01 DEG 

. 01 DEG 

. 01 DEG 

.01 DEG 

. 01 DEG 

. 01 DEG 

. 01 DEG 

.01 DEG 
II 

II 

. 01 DEG 
II 

II 

Jc -----

Data good 

Data bad 

Accept or reject t orquinq 
angles 

Indicates data good 

Perform fine align ch ck 
r eque st 

Align AGCU 

CDU angle 
II " 
II II 

Select G&N att . contro l 

CDU angle 

" II 

II II 

Select G&N att. control 



p 1 FL V N 

Rl G Max . 

R D 

R TPF 

DO Rl 

R 

Poss . FL vso N 
Rl Code 

Poss . 

DO R21 

FL V N 

Rl -OG CDU (pre sent) 

R2-IG 

RJ-MG 

FL V N 

R-OG CDU ( final ) 

R2- IG 

RJ-MG 

FL V N 

. 1 G 

.1 NM 

Min-sec . 

. 01 DEG 

" 

" 

" 
II 

" 

/ ...... 
_/ 

Set clocks 

Miss distance 

Perform G&N at . contr o l 
selection in SCS 

Align AGC U 

CDU a ngl e 

" 

" 

Select G&N 

CDU angle 

" " 

" " 

Select G&N 

at t. con . 

att. cont. 



P62 

Pos s . 

Pos s . 

p 3 

V N 

Rl G Max . 

R2 Delt R 

RJ TFF 

FL VS0 N 
Rl C de 

DO RJ 

FL vso N 

Rl Code 

FL VS0 N 
Rl Code 

DO R2 1 

FL V N 

Rl-OG CDU 

R2 - I G 

R3 - MG 

FL V N 

Rl - OG CDU 

R2 - IG 

R3- MG 

FL V N 

V N 

Rl B ta 

R2 De lta 

R3 G 

R 

( present) 

( f inal) 

(entry) 

. 1 

. 1 

G 

NM 

Min - sec . 

. 01 DEG 

II 

II 

. 01 DEG 
II 

II 

. 01 DEG 

. 1 NM 

. 1 G 

/ J 

Perform CM/SM separation 

Perfo r m monitor mod 
se l ection i n SCS 
Pe r form G&N entry mode 
se lection in SCS 

Al i gn AGCU 

CDU angle 

II It 

II II 

Select G&N 

CDU angle 
II II 

ti II 

Se lect G&N 

at t . 

at t . 

Comma nded bank 

Predicted miss 
point 

P r e se nt G 

control 

angle 

fr om aim 



.. 
1< l.. ~ 

\ x . 

R2 Del t a V Ins 

RJ TFF 

DO R24 

Jo n e 

DO Rl 

Poss . F L vso N 

Rl Code 

V N 

Rl Delt R 

R2 Del t V Ins 

R3 TFF 

P7 V 

Rl Del t a R 

R2 De lta V Ins 

R3 TFF 

. 1 G 

. 1 F PS 

Min-sec . 

. 1 NM 

. 1 F PS 

Min-sec . 

. 1 NM 

. 1 FPS 

Min-sec . 

I 

Perfo rm G&N att. control 
selection in scs 

Flas h if t hrust t o rec ov ery 
area fe a s a ble 

Flas h if c o ntinge ncy ab o rt 
is fe a sable 

Updated every - sec . 



P7 3 

Poss . 

FL V 

Rl TTI 

R2 VG 

R3 TFF 

DO R21 

FL V 

Rl - OG 

R2 - IG 

R3 - MG 

FL V 

N 

N 

CDU ( r s n 

JU - OG CDU ( final ) 

R2 - IG 

R3 - MG 

FL V N 

V N 

Rl TTI 

R2 VG 

R3 TFF 

DO R2 

Poss . FL VSO N 
Rl Cod 

DO R37 

At TI G- 20 Sec . 

R3 Delta VM 

FL V N 

-----------

) 

,, 

Min-s e c. 

. 1 FPS 

Min-sec. 

. 01 DEG 
II 

II 

.01 DEG 
II 

II 

Min-sec . 

. 1 F PS 

Min-sec. 

. 1 FPS 

Set clock s 

Time to ignition 

Velocity to be gained 

Time of free fall 

Align AGCU 

CDU angle 
II II 

II II 

Se lect G&N att. c o 

CDU angle 
II II 

II 

Select G&N att . cont . 

Pe r fo r m Delta V od 
selection in SC 

Meas . delta V along SC 
X a xis. 

Set SPS engine ON 



P74 

Poss . 

10 s . 

V N 

Rl TG 

R2 

R3 

DO R24 

Non 

FL V37 N61 

FL V 

Rl TTI 

R2 VG 

R3 TFF 

DO R2 1 

FL V 

Rl - OG 

R2 - IG 

R3-MG 

FL V 

1U - OG 

I<~ -lG 

R -MG 

FL V 

V 

Rl TTI 

R2 VG 

R3 TFF 

N 

N 

CDU 

N 

CDU 

N 

( present) 

(final) 

Min-sec . 

Min-sec . 

. 1 FPS 

Min-sec. 

. 01 DEG 

II 

" 

.01 DEG 

II 

II 

2.1 

T ime to go to cut-o ff 

Select program 

Se t clocks 

Time t o ignition 

Velocity to be gained 

Time of free fall 

Align AGCU 

CDU angle 

II ,, 

II 

Select G&N att. c ont . 

CDU angle 

II II 

II II 

Select G&N att . c ont . 



DO R2 

Pos s . FL VS0 N 
Rl Code 

DO R37 

l\T TIG- 20 Se c . 

R3 De lt VM 

FL V N 

V 

Rl TG 

DO R24 

Non e 

FL N 

DO R34 

FL V N 

Rl p r ig e Alt . 

R2 l\ pog Alt . 

R3 TFF (if perigee 
less th n 300000 

FL V37 N21 

. 1 FPS 

Min-sec. 

. 1 NM 

. 1 NM 

ft) 
Min-sec. 

... .., 
• C -

Perform De lta V mode 
selection in SCS 

Meas . delta V al o ng SC 
X axis 

Set SPS e ngine ON 

Time to cut-o.ff 

Press enter 

Do orbit pa rameter ACK 

Select program 



-1'011 1
1 . E 

JU 

R2 

R3 

4 

R21 

UNI TS 

p s s . FL vso N 

Rl Cod 

D R22 

Poss . PL vso N 

R Cod 

R22 

FL vso N 

Rl Co 

p s s . FL vso N 

Rl Cod e 

Poss . DO R2c: 

R., 0 

D R27 

H.:-18 

DO R 7 

R.., 

D R30 

DO R2 1 (if not in PS 2) 

Poss . FL V N 

Pos s . 

Rl - OG CDU (present) 

R2 - IG 

R3 - M 

FL V N 

Rl-OG CDU (fi nal) 

R2 - IG 

R3 - MG 

FL V N 

. 01 DEG 

" 
II 

. 01 DEG 

" 

" 

REMARK 

P rforrn G& att . contro l 
s l c ion in SCS 

rform D lta V mode 
s 1 , 1.on i n SCS 

P r fo rm monitor mode 
sel ction i n SCS 

Perform G&N entry mode 
selectio n in SCS 

Align AGCU 

CDU angle 

II 

II 

s l ect G&N 

CDU angle 

II II 

Selec t G&N 

att.. cont. 

att. cont. 



i 2 NO~ E 

R 3 Ke y in desi red data display A , B or C 

A . Flas h vso 
Rl - Code 

Rl Long 

Flash V 

Rl Long 

R2 TTE 

B . Fla sh VS0 
Rl - Code 

Rl GET 

R2 GET 

RJ GET 

Flash V 

Rl L t . 

R2 Long . 

R3 Azimuth 

C . Flash V 

Rl DEC 

R2 TTE 

R3 

H2 0 E 

R2 5 Or E 

N 

N 

N 

N 

N 

. 01 DEG 

.01 DEG 

Min-sec . 

Hrs . 

Min . 

Sec . 

. 01 DEG 

. 01 DEG 

. 01 DEG 

. 01 DEG 

Min - sec . 

Pe rform Long . entry 

Do time ACK 

Perform time entry 

Do Lat-Long ACK 

Do DEC and TTE ACK 



• 
H.2 7 FL V:i l 

FL V21 NJ0 

or F L V24 N36 

oss . PL V04 N31 - Rl 

R2t3 

or 

1{, r ! 

RJ0 

Poss . FL VS0 N 

lU Code 

Star : V N 
Rl St r Code 

LDMK : V N 

Rl L t . 

R2 Lo ng . 

RJ Alt. 

Po ss . FL VS0 N 
Rl Code 

flo ss . FL N 

o r 

l. 

V N 

R2 SA 

RJ TA 

V N 

Rl - ang le 

PL V N 

Rl - ang le 

FL V N 

Rl X GYRO 

R2 y GYRO 

RJ z GYRO 

di££ . 

d i££ . 

Code 

. 01 DEG 

.01 DEG 

.1 NM 

.01 DEG 

.01 DEG 

.01 DEG 

.01 DEG 

.01 DEG 

. 01 DEG 

.01 DEG 

2 S 

Pl a s e ma r k 

Load sta r code 

Loa d l a ndma rk data 
Less than min . or rn x. 
th an max . marks 
Perfor m entry of t arget 
d ata 

Alt . above equator i a l r ad1~ 

Pe r fo rm OSS switch t o AG 

mode 

Target beyond optics limjt ~ 

Required shaft ang l 

Required trunnion angle 

Data good 

Data bad 

Accept or reject torquing 
angles 



or 

R31 

R34 

I J5 

V N 

Rl X GYRO 

. R2 Y GYRO 

R3 Z GYRO 

FL VS0 N 
Rl Code 

FL V N 

Rl D l a V 

FL V N 

Rl Pe r i g --e 

R2 Ap og 

R3 TFF 
les s 

FL V 

Rl TIG 

R2 TIG 

(if 
t h n 

N 

Alt. 

Alt . 

perigee 
3 00 0 00 

. 01 DEG 

.01 DEG 

. 01 DEG 

. l F PS 

. 1 NM 

. l NM 

Mi n-sec . 
f t ) 

Hrs . ( Get ) 

Min. 

R3 TIG . 01 Sec . 

Indica t es d ata good 

Pe r fo r m f ine align check 
r e qu e s t 

Se t Delta V Counte r 

Do o rbit p a r amete r ACK 

For TIG ACK 

Time of i gn it ion 

FL V N For Apogee/ Pe r igee ACK 

Rl Lat . . 0 1 DEG 

R2 Long . 

R3 Al . 

PL V 

Rl Del 

N 

Vallow 

. 0 1 DEG 

. l NM 

. 1 F PS 

R2 D 1 a V tai l o f f . 1 FPS 

RJ 

FL V 

Rl --, ch t r im . 01 DEG 

,w trim . 01 DEG 

:> C: 

Fo r d elta V ACK 

For t r im angle ACK 

SPS trim angle 

SPS t r im a ngle 



1 3 6 FL V 

Rl Lat 

N 

. 01 DEG 

R2 Lo ng . 01 DEG 

Do Lat - Long data ACK 

Lat of splash p oint 

FL V N Do Delta V Data ACK 

Rl Del a V all ow 

R2 Delta V tai l off 

FL V 

Rl Pilch trim 

R2 Yaw trim 

"7 At TIG- 20 Sec . 

R 8 

R3 Delta VM 

FL V 

FL V 

DO R24 

N 

. 1 

. 1 

FPS 

FPS 

. 01 DEG 

. 01 DEG 

. 1 FPS 

2? 

Do trim angle ACK 

SPS engine bell tr im 

Meas . delta V along SC 
X axis. 

Set SPS engine ON 
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Appendix I 

DEFINITIONS * FOR 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

In r i l v e locity . In ft /s c to nea rest . 1 ft/s c . 

v ~loc1ty to be gain d . In ft/sec to nearest . 1 ft/s c . 

DELTA V I S - V locity required for insertion to a safe orbit. 

This v lue will b displaye d wheth r such a delta V 

i wi hi n SPS capability or not . Update e v e ry sec . 

Inf /sec to nearest . 1 ft/sec . 

DELTA V REQU IRED - SPS Delta V required to a ccomplish mane uver . 

In ft / s c to nea r e st . 1 ft/sec . 

DELTA VM - 1 , s red Delta V along SC X axis starting from 

z ro t start of dis p lay. In ft/sec to nearest 

. l l s c . 

DELTA V er ::1 LR - AGC calculated value of veloci ty to be set 

n t ) De l ta V r e maining counter. In ft/sec to 

1 ~ r s t . 1 ft/sec . 

DELTA V ALLOWABLE - Maximum amount of De l 

f /s c to nearest .1 ft/ sec . 

V to be used in 

DELTA V T, I LOFF - SPS engin Delta V afte r r ceip t o f engin 

o omma nd . In ft/sec to nea rest . 1 ft/sec . 

ALT 11 1 1 u ~ of apogee above equa torial radius if p e rig e 

1, oc~ ted ove r g r o und target or altitude of perigee 

f pogee is located over ground targe t. In n a utica l 

mils to nea rest . 1 run . 

* From MIT flig ht crew procedures work group . 
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II V h j -Je a lti tud e above the l unch pad. In nautical 

mil 's o ne are s . 1 nm . 

LAT La j ud in d e gr s to n e arest .01 d g . 

LON LOIV J 1 ude in de r es to n ares t . 01 deg . 

DEC D cli n tio n i n d eg r es to nea r es t . 01 d 

AZ Azimuth i n deg r es to nc r est . 01 d g . 

DELTA R - Mt s is tance along ground tra ck from d iscre te 

MISS -

r co v 'ry ar a for fr e fall and ent r y . Assumes 

up ift equal to .17 times drag and no out of 

pLrn fo rce during e ntry . Polarity ind i c a t s 

ros1y r d (+} or r et rogra de (-1) burn r equired 

o h r ecov ry area . In nautical mil s to 

n a r s t . 1 run . 

M1 1mum d is tance from comput e d ground track to 

~ r < •d d e sire d lat and long of apog e o r perigee 

,NJ lCll ver stored . + if track passes north of 

d s ir d point . if track pass e s south of desired 

poin . In nautical miles ton arest .1 run . 

DELTA R - P r dieted miss distance from aim point . Polarity 

(e ntry) ind icates lift required (+ up , - down) to drive 

D lta R to zero . In nautical mils to nea r es t . 1 

TFF Tim o f fr ee fall to 300 , 000 ft altitude above 

TG 

"'f]U,1 torial radius . In minutes and seconds to neares 

_. con Max reading is 59 59. 

Tim,· o g o to engine cut off . 

lll 'c1 r t Se C . 

In min and sec to 

TTI T1m from now to ignition . In min and sec (1 regi s r) 

TIG 

r hrs , min , a nd sec (3 registe rs) d ependent on prog r am 

on res t sec . 

Time of SPS ignition (GET) . 

n e ar s t sec . 

,,.., C\ 

In hrs , min, sec to 



GET 

-3-

Ground elapsed time measured f r om lift off . 

hr s -m in - s c ton arest sec . 

In 

G/Vv'l.MA I - Fligh t path an g l e : angle betwee n inertial v elocity 

aid t he local horizontal. In d eg r ee s to nea r est 

. 01 d g r ee . 

BETA - Commanded bank angle . In degr s to n eares t . 01 d eg . 

PITCH ANG LE - Angle meas ure d from th forward horizontal 

positi v e ly about the negative orbi tal angular 

mo me n t um v ctor to the SC X axis . + fo r SC Y 

ax i s i n di r e ction of negative angular morn ntum 

v ctor and - for SC Y a x is in di r e ction of positive 

ang u la r mome ntum v e ctor. 

. 01 deg r ee . 

In degrees to near st 

A 

TA 

0 tics shaf t angle . In d eg rees on arest . 01 d eg . 

Opti cs trunnion angle . In degrees to nearest . 01 d e 

OG CDU - Ou te r girnba l angle . 

IG CDU - I nn r girnbal angle . 

M CDU - Midd l e gimbal angle. 

P I TCH TRIM -

In degrees to nearest .01 deg. 

YAW TRIM - SPS e ngine b e ll trim ang le s at ignition f rom 

da t a take n from fuel loading charts . 

G Present G. In G ' s to ne are s t .lG . 

G MAX - Ma x p r edicte d G for free fall and entry at bank angl e 

of 60 deg (L/D max .34). In G's to nearest . lG . 

• 




