








































































































































































































































































































































































































































































QUANTITY INITIAL MINIMUM MAXIMUM DESCRIPTION UNIT 

WE 
0. 23211525xl0-

4 
Rotational rate of the earth ( o. 72921158 pirad/sec 
x 10-4 rad/sec) 

a 0.60666667 0 1 The angle between the descending node pirad 
and perigee, nominal is 109.2° 

aTS 0 1 The angle between the S and T vectors at pirad 
reignition 

f 0 1 The nominal angle between the S and T pirad aTSN f 
vectors at reignition 

f 

(The following are IGM quantities. Rescaling takes place after second S-IVB burn. The symbol E is to be read "times 
10 to the exponent". ) 

ENGOUT plus Switch (switch) 

TLD minus Switch, Thrust Level Detector (switch) 

ACl 0 60 m/s 
2 

AC2 0 60 m/s 
2 

AC3 0 60 
2 

Table for EMR shift test counter m/s 

AC4 0 60 m/s 
2 

AC5 0 60 m/s 
2 

t:rj FLAG -2 2 Counter I 
-:i 



trl 
I QUANTITY INtTIAL MINIMUM MAXIMUM DESCRIPTION 

UNIT 

0) 

ISWCH minus 
Switch for guidance time update. 

(switch) 

Tu 278.4 1000 Burn time - first S-Il burn and S-IVB sec 

restart 

T21 38.48 1000 Burn time - second S-Il burn sec 

T' 186. 1 
1000 Burn time - S-IVB burn (boost) and sec 

3 second burn (restart) 

Tei 2 
1000 Coast time 

sec 

Tl 
1000 Time (M/ M} for burns 1 and 4 (early sec 

S-Il and early S-IV reignition} 

T2 244.0 
1000 Time (M/ M} for burn 2 (late S-II} sec 

T3 750.8261 1000 Time (M/ M) for burns 3 and 5 (S-IV sec 

boost and late S-IV reignition) 

ATlT 
10 Artificial tau parameters sec 

ATl 8 
constant Artificial tau parameters 

sec 

Tsmc minus 
Time for SMC computations. (switch) 

S4AT plus 
Switch 

(switch) 

T3N 
738.086 

1000 Nominal 3 at S-IVB ignition. sec 

COUNT 0 
32 Counter 

sec 



QUANTITY INITIAL MINIMUM MAXIMUM DESCRIPTION UNIT 

C041 0.5·10-4 
constant Reciprocal of C 

4 
. 

0 

M2 24.71396 constant Mass flow rate for first S-11 burn kg.s2/ m 
(per engine) 

M3 20.32037 constant Mass flow rate for 2nd S-11 burn 2 kg.s / m 
(per engine) 

G1 -0.48021793 0 1 Element of rotation matrix, ( )5 to ( >4· numeric 

G2 -0. 87702060 0 1 Element of rotation matrix, ( )5 to ( >4· numeric 

G3 -0.015018582 0 1 Element of rotation matrix, ( >s to ( )4. numeric 

G4 0.87701863 0 1 Element of rotation matrix, ( >s to ( >4· numeric 

G5 -0.48037148 0 1 Element of rotation matrix, ( >s to ( )4. numeric 

G6 -0. 90323091. E-2 0 1 Element of rotation matrix, ( )5 to ( >4· numeric 

G7 -0.015135944 0 1 Element of rotation matrix, >s to ( >4· numeric 

Gs -0. 88341832. E-2 0 1 Element of rotation matrix, ( )5 to ( >4• numeric 

G9 0.99984634 0 1 Element of rotation matrix, ( >s to ( )4- numeric 

vexl 4129.5803 5000 Exhaust velocity for burns 1 and 4 m/s 

Vex2 4172.4354 
trJ 

5000 Exhaust velocity for burn 2 
I 
co 



t'1 
INITIAL MINIMUM DESCRIPTION UNIT I QUANTITY MAXIMUM -0 

V 
ex3 4177.6329 5000 Exhaust velocity (or burns 3 and 5 

R/Vex3 0.359055004.E-3 . 67E-3 IGM intermediate quantity 

l cos 
;- (y 

8T 
) 0. 484979637E-7 

VT 

XAVgT 0. 4467493E-3 Terminal gravity acceleration component. m/ s 
2 

YAVgT -9.2549473 Terminal gravity acceleration component. m/ s 2 

ZAVgT -0.128556E-1 Terminal velocity acceleration component. m/ s 2 

~T 
7793.036 Terminal velocity component. m/ s 

YVT 0 Terminal velocity component. m/ s 

ZVT 0 Terminal velocity component. m/ s 

YVT 6563366.0 Terminal position component 

(~T = ZVT = O) m 

s 0 0 1 Steering misalignment correction pirads 
mcx 

s 0 0 1 Steering misalignment correction pirads 
mcz 



QUANTITY INITIAL MINIMUM MAXIMUM DESCRIPTION UNIT 

VT 7793.036 9800 Terminal velocity m/ s 

xx 
1 Desired thrust attitude in S system pirads 

Xz 
1 Desired thrust attitude in S system pirads 

X 8E6 Position in S system m 
s 

y 8E6 Position in S system 
s 

z 8E6 Position in S system 
s 

X 16,000 Velocity in S system m/s 
s 

y 16,000 Velocity in S system 
s 

z 16,000 Velocity in S system m/s 
s 

(F/ M) 60 Total acceleration m/s 
2 

(M/F) 0.4 
2 

Smoothed acceleration reciprocal s /m 
s 

gx 10 

10 Gravitational acceleration in S system. 
2 

gy m/s 

gz 10 

t%.1 
I .... .... 



t1j 
QUANTITY UNIT I INITIAL MINIMUM MAXIMUM DESCRIPTION ,_. 

N 

~ 60 

2 
YI 60 Thrust acceleration in S system m/ s 

ZI 60 

V 16,000 Inertial velocity 

I 
gx 

16,000 

I 16,000 Gravitational velocity m/ s 
gy 

I 16,000 
gz 

x4 8E6 

y4 8E6 Position in ( ) 
4 system m 

z4 8E6 

x4 16,000 

y4 16,000 Velocity in ( )
4 

system m/ s 

z4 16,000 

Ll 8,000 Intermediate IGM Quantity 

Jl 720,000 Intermediate IGM Quantity 

s1 500,000 Intermediate IGM Quantity 



--

QUANTITY INITIAL MINIMUM MAXIMUM DESCRIPTION UNIT 

Ql 0. 6E8 Intermediate IGM Quantity 

pl 0. 16E9 Intermediate IGM Quantity 

Ul 0. 84E10 Intermediate IGM Quantity 

L2 8,000 Intermediate IGM Quantity 

J2 720,000 Intermediate IGM Quantity 

s2 500,000 Intermediate IGM Quantity 

Q2 0. 6E8 Intermediate IGM Quantity 

p2 0. 16E9 Intermediate IGM Quantity 

u2 0. 84E10 Intermediate IGM Quantity 

L12 10,000 Intermediate IGM Quantity 

J12 1E6 Intermediate IGM Quantity 

8
12 

1E6 Intermediate IGM Quantity 

p12 2E8 Intermediate IGM Quantity 

Q12 8E7 Intermediate IGM Quantity 

Ul2 
0. 13Ell Intermediate IGM Quantity 

t2' 
I ... 
w 



tr:! 
QUANTITY UNIT I INITIAL MINIMUM MAXIMUM DESCRIPTION .... 

.p. 

TlC 1,000 Intermediate IGM Quantity 

TI 1,000 Intermediate IGM Quantity 

L' 3 5,000 Intermediate IGM Quantity 

I 

J3 500,000 Intermediate IGM Quantity 

L' 6,000 Intermediate IGM Quantity y 

D2 3E6 Intermediate IGM Quantity 

"' 0 1 Range Angle pirads 

~ 8E6 

Yv 8E6 Position in injection system m 

zv 8E6 

~ 16,000 

Yv 16, 000 Velocity in injection system m/ s 

zv 16,000 



QUANTITY INITIAL MINIMUM MAXIMUl. DESCRIPTION UNIT 

* Xyg 2 

• Yvg 10 

* Zvg 1 

6.Xys 5,000 "l:mtermediate IGM quantities 

6.Yvs 5,000 

6Zvs 5,000 

AL3 10,000 
AT' 

3 500 Correction to T3 secs 
T3i 1,000 Burn time for 1st S-IVB burn and 2nd secs 

S-IVB burn after reignition 
T' 1,000 
L3 5,000 

Ly 8,000 

J3 720,000 

S3 500,000 

Q3 0. 6E8 Intermediate IGM quantities 
P3 0. 16E9 

U3 0. 84E10 

A~ 5,000 

trj t:J.Yy 5,000 
I 

AZv 5,000 1--" 
U1 



tr.I QUANTITY INITIAL MINIMUM MAXIMUM DESCRIPTION UNIT 
l .... 
0) ~ 

XX 1 

~ Xz 1 

Jy 1. 3E6 

Sy 1. 7E6 

Qy 0. 3E9 

Ky 0. 1 

Ayaw 600,000 

AZy 300,000 

K3 2 

K3 2 

K4 0.2 

L' 8,000 Intermediate IGM quantities 

C3 1. 9 

C4 0.2 

J' 1.4E6 

S' 1. 6E6 

Q' 0.3E9 

K' 0.2 

D' 390,000 

AYy 400,000 

' K1 2 

K1 
2 

IS 0.2 

- ...... 



t_%j 
I 
~ 
...;r ........_ 
t_%j 
I 
~ 
C0 

QUANTITY 

XX4 

Xz4 

X' 
s 

' Ys 

' 
Zs 

INITIAL MINIMUM 

0 

0 

0 

0 

0 

MAXIMUM DESCRIPTION UNIT 

1 Desired thrust attitude in target plane pirads 

1 Desired thrust attitude in target plane pirads 

1 
1 

1 
Components of unit thrust vector in 

1 
( )5 system. 
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