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VOLUME I 

CONTROL SYSTEM 

INTRODUCTION 

The S a t u r n  I B  Launch V e h i c l e  c o n s i s t s  of two p r o p u l s i o n  s t a g e s  
(S-IB and S-IVB), a n  Ins t rument  U n i t ,  and a  payload.  The f u n c t i o n  o f  
t h e  S-IB S t a g e  is t o  l i f t  t h e  v e h i c l e  th rough  t h e  dense r  p o r t i o n s  o f  
t h e  e a r t h ' s  atmosphere. The second s t a g e ,  t h e  S-IVB S t a g e ,  p r o v i d e s  
t h e  f i n a l  v e l o c i t y  and d i r e c t i o n  needed t o  b o o s t  t h e  payload t o  i t s  
predetermined t a r g e t  i n  space .  

The I n s t r u m e n t  U n i t ,  which is l o c a t e d  between t h e  S-IVB S t a g e  and 
t h e  payload,  i n c l u d e s  t h e  equipment f o r  t h e  v e h i c l e ' s  Navigat ion ,  
Guidance,  and C o n t r o l  Systems. 

T h i s  volume is one  o f  t h r e e  d e s c r i b i n g  t h e s e  systems,  t h e i r  
a s s o c i a t e d  f l i g h t  hardware, and e l e c t r i c a l  s u p p o r t  equipment. Each 
volume and i t s  c o n t e n t s  a r e  broken down a s  fo l lows :  

VOLUME 1 - CONTROL SYSTEM 

I Cont ro l  A ~ ~ e l e r ~ m e t e r s  
r Control-EDS Rate  Gyros 
r C o n t r o l  S i g n a l  Processor  

F l i ~ h t  C o n t r o l  Computer 

VOLUME 2 - GUIDANCE SYSTEM 

Launch V e h i c l e  D i g i t a l  Computer 
Launch V e h i c l e  Data Adapter  

Q Switch  S e l e c t o r s  * 
VOLUME 3  - ST-124M-3 INERTIAL STABILIZER SYSTEM 

ST-124M-3 I n e r t i a l  P la t fo rm Assembly 
ST-124M-3 P l a t f o r m  E l e c t r o n i c s  Assembly 
Accelerometer  S i g n a l  Cond i t ioner  
ST-124M-3 P l a t f o r m  AC Power Supply 
56 V o l t  Power Supply* 

The c o n t e n t s  of t h i s  volume w i l l  g i v e  t h e  r e a d e r  in fo rmat ion  on t h e  
C o n t r o l  System and t h e  e l e c t r i c a l  s u p p o r t  equipment used t o  tes t  i t s  
o p e r a t i o n  and accuracy.  Th i s  volume a l s o  i n c l u d e s  p h y s i c a l  l a y o u t  
drawings of t h e  I U  (see Appendix A )  and l o o p  schemat ic  drawings  w i t h  
connec to r  wi r ing  c h a r t s  of t h e  e l e c t r i c a l  s u p p o r t  equipment (see 
Appendix B) .  

..................... 
* B y  d e f i n i t i o n ,  t h e  Switch S e l e c t o r  and 56 Vol t  Power Supply a r e  p a r t  
of t h e  e l e c t r i c a l  sys tem b u t  a r e  t e s t e d  w i t h i n  t h e  Guidance System and 
ST-124M-3 I n e r t i a l  S t a b i l i z e r  System. 
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SECTION I CONTROL SYSTEM 

The I U  Con t ro l  System is des igned  t o  m a i n t a i n  and c o n t r o l  v e h i c l e  
a t t i t u d e  by forming t h e  guidance  commands t o  be used  by t h e  c o n t r o l l -  
i n g  e n g i n e s  of  t h e  a c t i v e  s t a g e .  

A t t i t u d e  c o n t r o l  of t h e  S a t u r n  Launch Veh ic le  may be  d i v i d e d  i n t o  
two p a r t s ,  powered (burn)  f l i g h t  c o n t r o l  and c o a s t  f l i g h t  c o n t r o l .  

During f i r s t - s t a g e  burn, v e h i c l e  a t t i t u d e  i s  ach ieved  by g i m b a l l i n g  
t h e  f o u r  outboard  e n g i n e s  of t h e  S-IB Stage.  See F i g u r e  1-1. These 
c o n t r o l  engines  a r e  a c t u a l l y  moved a b o u t  t h e i r  mounting axes  by 
p i s t o n - l i k e  h y d r a u l i c  a c t u a t o r s .  

During t h e  powered phase  o f  t h e  S-IVB S t a g e  f l i g h t ,  yaw and p i t c h  
maneuvers a r e  accomplished by g i m b a l l i n g  i ts  s i n g l e  p ropu l s ion  engine .  
R o l l  maneuvers a r e  execu ted  by a n  A u x i l i a r y  P r o p u l s i o n  System (APS). 
The APS sys tem c o n s i s t s  o f  two r e l a y  packages and s i x  t h r u s t  nozzles .  
The r e l a y  packages c o n t r o l  t h e  s e l e c t i v e  f i r i n g  of t h e  t h r u s t  n o z z l e s  
which a r e  permanently a t t a c h e d  t o  t h e  v e h i c l e ' s  s t r u c t u r e .  See F i g u r e  
1-1. The ON-OFF t h r u s t  a c t i o n  of t h e  nozzles  produces t h e  d e s i r e d  
t h r u s t  d i r e c t i o n .  The APS system i s  used e x c l u s i v e l y  d u r i n g  c o a s t  
f l i g h t  c o n t r o l  of t h e  S-IVB Stage.  

Changed 1 J u l y  1 9 6 7  SECTION1 112 



VOLUME I 

CONTROL SYSTEM 

SECTION 11 CONTROL SYSTEM COMPONENTS - 

F i g u r e  2-1  is a s i m p l i f i e d  b lock diagram of t h e  components which 
make up t h e  S a t u r n  I B  C o n t r o l  System. The F l i g h t  Con t ro l  Computer, 
shown i n  t h e  c e n t e r  of t h e  f i g u r e ,  i s  t h e  h e a r t  of t h e  Con t ro l  System. 
The computer a c c e p t s  s i g n a l s  from t h r e e  s o u r c e s :  

r A t t i t u d e  e r r o r  s i g n a l s  ( $ 1  from t h e  LVDC/LVDA. 
a A t t i t u d e  a n g u l a r  r a t e  change s i g n a l s  (i) from r a t e  gyros .  

L a t e r a l  a c c e l e r a t i o n  r a t e  s i g n a l s  (y 1 from Cont ro l  Acceleromet- 
ers. 

The F l i g h t  Con t ro l  Computer u s e s  t h e  a n g u l a r  r a t e  changes ( $ 1  t o  
modify and temper t h e  a t t i t u d e  e r r o r  commands o r i g i n a t i n g  from t h e  
v e h i c l e ' s  guidance  system. These r a t e  change v a l u e s  a r e  used  t o  
m i n t a i n  t h e  r a t e  o f  v e h i c l e  a t t i t u d e  changes w i t h i n  s a f e ,  p r e s c r i b e d  
l i m i t s  d u r i n g  a l l  phases  of t h e  f l i g h t .  

F i g u r e  2 - 1  C o n t r o l  System Block Diagram ( F l i g h t  C o n f i g u r a t i o n )  

Accelerometers T T T  (First stage only) 

Processor 

Y 4 + 

Because of h i g h  aerodynamic l o a d i n g  p r e s s u r e s  dur ing  f i r s t - s t a g e  
burn,  l a t e r a l  a c c e l e r a t i o n  measurements a r e  a l s o  used  i n  forming t h e  
command s i g n a l s .  I n  t h e  subsequent  burn and c o a s t  phases  of t h e  S-IVB 

Flight 
Control 
Computer 

SECTION I1 3 

4 

I .  I 

S-IVB 
Actuators 

= - - -  

4 

INSTRUMENT UNIT 
= I  

Auxiliary 

A 

* 

I 

Propulsion 
System 

v 

I 

S-IVB STAGE 
- I  

S-IB 
Actuators 

S-IB STAGE 

IBM M 



VOLUME I 

CONTROL SYSTEM 

Stage f l i g h t ,  t h e  l a t e r a l  acce l e ra t ion  s i g n a l s  a r e  no t  needed s i n c e  
t h e  veh ic l e  is  c l e a r  of t h e  atmosphere which produced t h e  l a t e r a l  
pressures .  

2.1 CONTROL ACCELEROMETERS 

Control  Accelerometers (F igure  2-21 a r e  used on Saturn Vehicles t o  
sense l a t e r a l  a c c e l e r a t i o n s  encountered during t h e  f l i g h t  of t h e  S-IB 
Stage. This l a t e r a l  acce l e ra t ion  is caused by high-veloci ty  winds and 
p re s su re s  t h a t  occur above t h e  ear th .  The outputs  of  t h e s e  accelero-  
meters a r e  used by t h e  Control System t o  minimize s t r u c t u r a l  loading 
which r e s u l t s  from veh ic l e  d e f l e c t i o n  by t h e s e  " J e t  Stream" winds. 

Two Control  Accelerometers a r e  mounted wi th in  t h e  Instrument  Unit 
s t r u c t u r e  i n  r e f e rence  t o  t h e  v e h i c l e  p i t c h  and yaw axes.  The 
phys ica l  l o c a t i o n  of t h e s e  components may be seen i n  Appendix A. The 
yaw Cont ro l  Accelerometer, designated 603A26, is mounted on loca t ion  
panel 21 ; t h e  p i t c h  Control  Accelerometer, designated 60 1A25, is 
I mounted on l o c a t i o n  panel2, 

IBM M 

F igure  2-2 Control Accelerometer (Three-Qua r t e r  V i e w )  

These accelerometers  a r e  force-balanced, mass-type and a r e  capable  
of sensing a c c e l e r a t i o n s  of up t o  10  meters/second2 with  a s c a l e  
f a c t o r  of 1 volt/meter/second2. The output s i g n a l ,  represen ted  by & 
(gamma-double do t  1, is t h e  acce l e ra t ion  i n p u t  t o  t h e  F l i g h t  Control  
Computer which was shown i n  Figure 2-1. 

Changed 1 July 1 9 6 7  
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Figure  2-3 is a  block diagram of a  con t ro l  accelerometer.  Vehicle  
power i s  regula ted  and t h e n  converted t o  a  115 Vac, 400 cyc le ,  
e x c i t a t i o n  vo l tage  which i s  used by an i nduc t ive  pickoff  c o i l  
( s enso r ) .  The a c  ou tpu t  of t h i s  s enso r  is then  ampl i f ied  and 
demodulated wi th in  t h e  assembly t o  a  dc  vo l t age  which is p ropor t i ona l  
t o  acce l e r a t i on .  Th i s  ou tpu t  i s  f e d  t o  t h e  F l i g h t  Control  Computer. 

I n  f l i g h t ,  t h e  accelerometers  a r e  f r e e  t o  s e n s e  t h e  l a t e r a l  
movements of t h e  veh i c l e .  I n  test ,  t h e  v e h i c l e  and i ts  components a r e  
no t  i n  motion s o  v e h i c l e  dynamics must be s imulated.  

Tes t ing  of t h e  Control  Accelerometers i s  c o n t r o l l e d  and monitored 
by a Control  Accelerometer Pane l  which is p a r t  of t h e  E l e c t r i c a l  
Support  Equipment (ESE) . 

L a t e r a l  a c c e l e r a t i o n  is  s imulated by u t i l i z i n g  a  "force  c o i l "  which 
is b u i l t  i n t o  each Control  Accelerometer package. The f o r c e  c o i l  
produces a  c a l i b r a t e d  d e f l e c t i o n  of t h e  mass which i s  then measured by 
t h e  accelerometer  i n  t h e  normal way. The c o i l  is energized by t h e  
ou tpu t  of an ope ra t i ona l  amp l i f i e r  which i s  p a r t  of t h e  ESE ( s e e  
Figure  2-31. Funct ional  d e t a i l s  of t h e  Control  Accelerometer Panel  
a r e  included i n  Sec t ion  I11 of t h i s  manual. 

4 + 
To 

Vehicle Accelerometer 
Amplifier -+ Demodulator 

Buffer 
Filter 

Flight 
dynamics -+ Sensor Device Amplifier Control - 

Computer 
Force Coil 
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J 
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Figure  2 -3 Control  Accelerometer Block Diagram 

2.2 CONTROL-EDS RATE GYRO PACKAGE 

Rate gyros a r e  used t o  measure t h e  a n g u l a r - r a t e  of v e h i c l e  movement 
about  i t s  t h r e e  axes.  These angular  r a t e s  ( g p  $y bR) a r e  u t i l i z e d  by 
t h e  F l i g h t  Cont ro l  Computer t o  maintain t h e  change of v e h i c l e  a t t i t u d e  
w i t h i n  t h e  prescr ibed  l i m i t s  of s t r u c t u r a l  s a f e t y .  The r a t e  change 
measurements a r e  a l s o  used by t h e  Emergency ~ e t e c t i o n  System (EDS) i n  
monitoring v e h i c l e  manuevers f o r  v e h i c l e  and passenger s a f e t y .  The 
r a t e  gyros used a r e  a b l e  t o  sense  angu la r  r a t e s  of change of up t o  1 0  
degrees per  second. 

SECTION I1 5 
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The Control-EDS Rate Gyro Package, shown i n  F i g u r e  2 4 ,  i s  
p h y s i c a l l y  l o c a t e d  on l o c a t i o n  pane l  1 5  o f  t h e  I n s t r u m e n t  Uni t  (see 
Appendix A ) .  For  r e l i a b i l i t y  purposes ,  n i n e  r a t e  gyros  a r e  mounted 
w i t h i n  t h e  Control-EDS Ra te  Gyro Package ( h e r e i n a f t e r  r e f e r r e d  t o  a s  
Package).  The r a t e  gyros  a r e  d i v i d e d  i n t o  t h r e e  groups,  w i t h  each 
group c o n t a i n i n g  a  p i t c h ,  r o l l ,  and yaw gyro.  T h e i r  o u t p u t  s i g n a l s  
a r e  s e n t  t o  t h e  C o n t r o l  S i g n a l  P r o c e s s o r  f o r  s e l e c t i o n  and comparison 
pu r pos es . 

Figure  2-5 i s  a s i m p l i f i e d  b lock  diagram of t h e  Package. For  
s i m p l i c i t y ,  o n l y  Group 1 i s  shown. The r a t e  gyros  u s e  a  microsyn-type 
p ickof f  which r e c e i v e s  its e x c i t a t i o n  v o l t a g e  (400 c p s )  from t h e  
C o n t r o l  S i g n a l  P rocessor  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  S i g n a l  
P r o c e s s o r ) .  The gyro  s p i n  motors a l s o  r e c e i v e  t h e i r  power from t h e  
S i g n a l  P r o c e s s o r .  A t o r q u e r  c o i l  is used t o  g e n e r a t e  an i n d i c a t i o n  o f  
g y r o  wheel speed .  

IBM I@ 

F i g u r e  2-4 Control-EDS Rate  Gyro Package (Three -Quar te r  V i e w )  

I n  f l i g h t ,  t h e  r a t e  gyros  a r e  c o n t r o l l e d  by t h e  a n g u l a r  motion of 
t h e  v e h i c l e .  During t e s t ,  v e h i c l e  dynamics must be  s i m u l a t e d .  
T e s t i n g  of  t h e  Package is c o n t r o l l e d  by a n  EDS/Control Rate  Gyro P a n e l  
which i s  p a r t  of t h e  E l e c t r i c a l  Support  Equipment (ESE). Th i s  p a n e l  
I i s  shown on ~ i g u r e  3-4.  Angular movement is  s imula ted  by t h e  same 

c o i l  t h a t  i s  used t o  monitor  wheel speed.  This  t o r q u e r  c o i l  produces  
a c a l i b r a t e d  t o r q u e  t o  t h e  r a t e  gyros .  It i s  energ ized  by t h e  o u t p u t  
of an o p e r a t i o n a l  a m p l i f i e r  w i t h i n  t h e  EDS/Control Rate  Gyro Panel .  
F u n c t i o n a l  d e t a i l s  of t h e  t e s t  pane l  and i t s  o p e r a t i o n  a r e  i n c l u d e d  i n  
S e c t i o n  I11 of t h i s  manual. 

6 Changed 1 J u l y  1967 
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F i g u r e  2-5 Block Diagram of F l i g h t  Control-EDS Rate Gyro Package 

\ 

From 
Control 
Signal 
Processor wheel speed output 

wheel speed output 

J 

2.3  CONTROL SIGNAL PROCESSOR 

To 
Control 

) Signal 
PrOCeSSOr 

The Cont ro l  S i g n a l  P rocessor  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  S i g n a l  
P rocessor )  demodulates t h e  a c  s i g n a l  from t h e  Control-EDS Rate  Gyros 
i n t o  dc  s i g n a l s  r e q u i r e d  by t h e  F l i g h t  C o n t r o l  Computer. The S i g n a l  
P rocessor  compares and s e l e c t s  one p i t c h ,  yaw, and r o l l  o u t p u t  s i g n a l  
from t h e  t r i p l e  redundant  gyros .  The S i g n a l  P rocessor  a l s o  s u p p l i e s  
t h e  Control-EDS Rate  Gyro Package w i t h  t h e  necessa ry  c o n t r o l  and 
r e f e r e n c e  v o l t a g e s .  

----- 
Output to selected 

I Same as Group 1' 
, torquer cfil , , I -------- 

I Group 3 Operational Amplifier 

Same as Group I *  
EDI/CONTROL R4TE 
GYRO PANEL of ESE 

I 
I I - I  

b - - 1  *Inputs, outputs, and components ore 
identical to Group 1. IBM M 

The S i g n a l  P rocessor ,  shown i n  F i g u r e  2-6 is  p h y s i c a l l y  l o c a t e d  on 
l o c a t i o n  panel  1 5  of t h e  Ins t rument  Uni t  (see Appendix A ) .  

F i g u r e  2-7 i s  a block diagram of t h e  S i g n a l  Processor .  The r a t e  
gyro  i n p u t s  ( a c )  a r e  conver ted  t o  t h e  dc  s i g n a l s  by t h e i r  a s s o c i a t e d  
demodulator  c i r c u i t s .  Xeso lu t ion  f o r  t h e s e  s i g n a l s  i s  4 . 5  
vo1 t s /degree/second.  The o u t p u t  s i g n a l s  , r e p r e s e n t e d  by t h e  phi-  d o t  
( ip  G y  iR) a r e  t h e  a t t i t u d e  r a t e  i n p u t s  t o  t h e  F l i g h t  C o n t r o l  

Computer . 
The o u t p u t  of t h e  r e f e r e n c e  and a c t i v e  demodulators  a r e  compared 

w i t h i n  t h e i r  r e s p e c t i v e  comparator  c i r c u i t s .  I f  a t  any t i m e ,  t h e r e  i s  
a s i g n i f i c a n t  d i f f e r e n c e  between t h e  a c t i v e  and r e f e r e n c e  s i g n a l s ,  a 
r e l a y  s w i t c h e s  t h e  s p a r e  s i g n a l  o u t p u t  i n t o  t h e  F l i g h t  Con t ro l  Compu- 
t e r .  A n  assumption i s  made t h a t  t h e  s p a r e  s i g n a l  i s  w i t h i n  t o l e r a n c e .  

I 
Changed 1 J u l y  1 9 6 7  SECTION I1 7 
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Each rate switch receives a 400-hertz output from one gyro. The 
1400 Hz output will energize a relay when the amplitude of the signal 
reaches a predetermined magnitude. This relay generates an Emergency 
~etection System (EDS) signal. 

Input signals to the wheel speed sensor circuits are proportional 
to the speed of their respective gyros. Any deviation from a preset 
amount will generate a discrete signal for telemetry and Electrical 
Support Equipment. 

I The power supply circuits supply 26 Vac, 400 Hz to the Control-EDS 
Rate Gyro Package and to the reference demodulators. They also fur- 
nish 60 Vdc and 28 Vdc for internal Signal Processor use. 

IBM M 

Figure 2-6 Control signal Processor (Three-Quarter View) 

Changed 1 July 1967 
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Cont 

Gyro 

(Same as Group 1 ) 

R Wheel S ~ e e d  1 

F i g u r e  2-7 B l o c k  D i a g r a m  of C o n t r o l  S igna l  P r o c e s s o r  

C h a n g e d  1 July 1 9 6 7  S E C T I O N  I1 



VOLUME I 

CONTROL SYSTEM 

2 . 4  FLIGHT CONTROL COXPUTER 

The F l i g h t  Con t ro l  Computer, shown i n  F i g u r e  2-8 i s  an  ana log  
computer which g e n e r a t e s  t h e  p roper  c o n t r o l  commands f o r  t h e  e n g i n e  
a c t u a t o r s  and S - I V B  A u x i l i a r y  Propu l s ion  System. To accomplish t h i s ,  
t h e  F l i g h t  Con t ro l  Computer p r o c e s s e s  and combines analog s i g n a l s  f r o m l  
t h e  LVDA o r  s p a c e c r a f t ,  c o n t r o l  s e n s o r s ,  and feedback from t h e  eng ine  
a c t u a t o r s .  The computer a l s o  p r o v i d e s  6 0  Vdc power t o  t h e  f i r s t - s t a g e  
eng ine  a c t u a t o r s .  

The F l i g h t  C o n t r o l  Computer ( d e s i g n a t e d  6 0 2 A 2 7 )  i s  p h y s i c a l l y  
l o c a t e d  on l o c a t i o n  panel  1 6  o f  t h e  Ins t rument  Unit .  See Appendix A 
f o r  a  p h y s i c a l  l a y o u t  of t h e  Ins t rument  Uni t .  

Three i n p u t  channe l s  a c c e p t  t h e  va r ious  cork r o l  s i g n a l s  l i s t e d  i n  
Tab le  2 - 1 .  Each channel  t h e n  a m p l i f i e s ,  s c a l e s ,  and f i l t e r s  i t s  
r e s p e c t i v e  s i g n a l  accord ing  t o  a  predetermined,  t ime-var i ab le  set of 
g a i n  f a c t o r s .  The symbols f o r  t h e s e  g a i n  f a c t o r s  a r e  a l s o  shown i n  
t h e  t a b l e .  

F i g u r e  2-9 is  a  s i m p l i f i e d  b lock diagram of t h e  S a t u r n  I B  F l i g h t  
C o n t r o l  Computer. A£ te r  t h e  c o n t r o l  s e n s o r  s i g n a l s  ( 4 and p a s s  
th rough  a  dc  a m p l i f i e r ,  a t t e n u a t o r s  a r e  used t o  provide t h e  p roper  
a d j u s t m e n t  of t h e  g a i n  f a c t o r s .  F i l t e r s  s h a p e  t h e  s i g n a l s  t o  a c h i e v e  
phase  and g a i n  s t a b i l i z a t i o n .  F i n a l  adjus tment  of s i g n a l  ampl i tude  is  
accomplished by a  s c a l i n g  r e s i s t o r  network which i s  inc luded  i n  t h e  
f i l t e r  c i r c u i t r y .  The p rocessed  s i g n a l s  a r e  t h e n  summed and a m p l i f i e d  
by e i t h e r  a  s e r v o  o r  s p a t i a l  a m p l i f i e r .  The o u t p u t  s i g n a l s  a r e  t h e  
c o n t r o l  s i g n a l s  f o r  e i t h e r  e n g i n e  s e r v o  a c t u a t o r s  o r  an  a u x i l i a r y  
s t e e r i n q  system which w i l l  b e  e x p l a i n e d  l a t e r .  

CHanged 1 J u l y  1967 SECTION I1 11/12 
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IBM M - 
F i g u r e  2-8 F l i g h t  C o n t r o l  Computer (Three-Quarter  view) 
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F i g u r e  2- 9 S i m p l i f i e d  Block Diagram of F l i g h t  C o n t r o l  Computer 
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The attenuators are either of 2 types, a motor-driven, cam- 
controlled potentiometer called a Control Attenuation Timer (CAT) or a 
relay-switched, fixe6-resistor network. The CAT provides attenuation 
that varies continuously as a function of time, while the relay- 
switched resistor networks change attenuation in discrete steps at 
predetermined time intervals. These relays are commanded by signals 
from the LVDC/LVDA and are referred to as "switch points". 

Figure 2-10 is an overall block diagram of the Saturn IB Flight 
Control Computer. The figure includes power supplies, input/output 
signals, and all other essential circuitry. 

Three input channels accept the various control signals listed in 
Table 2-1. The attitude error and attitude rate channels are used in 
all phases of the flight. These signals are on dual redundant input 
lines to the Flight Control Computer. These redundant input lines are 
then routed, by use of quadruple redundant input relays, to filters, 
scalers, and amplifiers. Figures 2-10a and 2-lob show the redundant 
inputs and relays for the yaw axis of the attitude error and attitude 
angular rate input channels. Lateral acceleration signals are only 
used during the powered flight of the S-IB Stage and are not redun- 
dant. Each channel scales, filters, and amplifies its respective sig- 
nal according to a predetermined, time-variable set of gain factors. 
The symbols for the signals and their respective channels are shown in 
Table 2-1. 

For simplicity, ana since the flight controls are time variable, 
the Flight Control Computer operation will be explained by phases of 
the vehicle flight. These flight phases are: S-IB Stage powered 
flight, S-IVB Stage powered flight, and S-IVB Stage coast flight. 

Table 2-1 Input Signals to the Flight Control Computer 
r--------------------- 7---------f---------f------------------------------ 

I 
1 

I I Gain I 
I Input Channel I Symbol I Factor I Siqnal Source 

I 
t---------------------+---------+---------+-------------------------- 1 
1 Lateral Acceleration I 

4 
I I I 

I I ,, I I 
I pitch I 

I 
I YP I 

I I .. I Control Accelerometers / 
I Yaw 
I--------------------- I +---------+---------+---------------------------- I 4 
1 Angular Kate I I I I 
I I I I 
1 Pitch 

I 
I i, I 

I 
I 

I Yaw I I $Y l} a1 I 
I 

1 Control-EDS Rate Gyros I 
I 
I Roll 

I I I I 
I + R  I 1 t---------------------+---------+---------+------------------------- I 

1 Atti tude Error 
i 

I I I 
I 

I 

I Pitch 
I I I I 
I $P I 

I 
I 

I Yaw 
I 1 I 
I G Y  

I I I or Spacecraft 
I 

I Roll 
I 

I I 

14 Changed 1 July 1967 



VOLUME I 

CONTROL SYSTEPl 

2 .5  S-IB STAGE POWERED FLIGHT 

F i g u r e  2 - 1 1  is a  b lock diagram of t h e  F l i g h t  Cont ro l  Computer 
c o n f i g u r a t i o n  f o r  t h e  S-IB S t a g e  f l i g h t .  Inpu t  s i g n a l s  from t h e  
LVDC/LVDA and S i g n a l  P rocessor  p a s s  through i d e n t i c a l  dc a m p l i f i e r s  
and t h e i r  a s s o c i a t e d  a t t e n u a t o r s  and f i l t e r s  b e f o r e  e n t e r i n g  t h e  s e r v o  
a m p l i f i e r  b locks .  It shou ld  be no ted  t h a t  t h e  r o l l  s i g n a l s  a r e  f e d  t o  
a l l  e i g h t  a m p l i f i e r s  s i n c e  r o l l  i s  a  f u n c t i o n  of p i t c h  and yaw. 
C o n t r o l  Accelerometer  s i g n a l s  ( .v which a r e  used only  d u r i n g  t h i s  
f l i g h t  phase a r e  v a r i e d  by t h e  c o n t r o l  a t t e n u a t i o n  t i m e r .  These 
a c c e l e r a t i o n  s i g n a l s  a r e  t h e n  r o u t e d  t o  t h e i r  r e s p e c t i v e  s e r v o  
a m p l i f i e r s .  Feedback from each a c t u a t o r ,  c a l l e d  a  Beta ( B ) s i g n a l ,  
i s  t h e  f i f t h  i n p u t  t o  each of t h e  s e r v o  a m p l i f i e r s .  Th i s  s i g n a l  
v o l t a g e  i s  p r o p o r t i o n a l  t o  t h e  eng ine  a c t u a t o r  p o s i t i o n .  

Added 1 J u l y  1967 SECTION I1 14A/14B 
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F i g u r e  2-12 shows t h e  eng ine  and engine  a c t u a t o r  c o n f i g u r a t i o n  f o r  
t h e  S-IB Stage .  The f o u r  outboard  engines  a r e  used f o r  a t t i t u d e  
c o n t r o l  a s  w e l l  a s  forward  t h r u s t .  The inboard  eng ines  a r e  n o t  
movable and a r e  used f o r  p r o p u l s i o n  only. 

There  is one s e r v o  a m p l i f i e r  f o r  each  S-IB eng ine  a c t u a t o r .  Four 
a m p l i f i e r s  a r e  a s s o c i a t e d  wi th  t h e  p i t c h  f u n c t i o n ,  and f o u r  w i t h  t h e  
yaw f u n c t i o n .  R o l l ,  a s  mentioned e a r l i e r ,  i s  a  f u n c t i o n  of p i t c h  and 
yaw s o  t h e s e  maneuvers need no s p e c i a l  a m p l i f i e r s .  

Ground t e s t i n g  of t h e  F l i g h t  Con t ro l  Computer i s  c o n t r o l l e d  and 
monitored by a  F l i g h t  Con t ro l  Computer Panel  which i s  p a r t  of t h e  
E l e c t r i c a l  Suppor t  Equipment (ESE). The p a n e l  i s  shown on t h e  bottom 
of t h e  f i g u r e .  Also inc luded ,  a r e  some o f  t h e  pane l  monitor  and 
c o n t r o l  s i g n a l  l i n e s .  D e t a i l s  of t h e  t e s t  pane l  and i t s  a s s o c i a t e d  
f u n c t i o n s  a r e  i n c l u d e d  i n  S e c t i o n  I11 of t h i s  manual. 

2.6 S-IVB STAGE POWERED FLIGHT 

C o n t r o l  of  t h e  S-IVB S t a g e  d i f f e r s  somewhat from t h e  S-IB S tage  
c o n t r o l  because of t h e  d i f f e r e n c e  i n  eng ine  con£ i g u r a t  ions  . The S-IB 
S t a g e  u t i l i z e s  f o u r  eng ines  f o r  p r o p u l s i o n  and f o u r  more f o r  s t e e r i n g  
and p ropu l s ion .  The S-IVB S t a g e  has  o n l y  one eng ine  f o r  bo th  
p r o p u l s i o n  and s t e e r i n g .  T h i s  one  eng ine  i s  t h e r e f  o r e  l i m i t e d  t o  yaw 
and p i t c h  maneuvers. R o l l  maneuvers a r e  accomplished by a n  e x t r a  
s t e e r i n g  system known a s  t h e  A u x i l i a r y  Propu l s ion  System (APS 1 .  
F i g u r e  2-12 shows t h e  eng ine  l a y o u t  f o r  bo th  s t a g e s  of t h e  S a t u r n  I B  
Vehic le .  The f i g u r e  a l s o  shows t h e  j e t - t y p e  nozz les  used by t h e  APS 
t o  c r e a t e  t h e  d e s i r e d  s i d e  t h r u s t s .  

NOTE: F i r i n g  a  combinat ion  of e i t h e r  nozz les  111 and IIIIV o r  IIV and 
11111 w i l l  impar t  a  r o l l i n g  motion i n  t h e  v e h i c l e .  

The p i t c h  and yaw commands a r e  g e n e r a t e d  i n  much t h e  same manner a s  
i n  t h e  S-IB Stage .  F i g u r e  2-13 i s  a  b lock diagram of t h e  F l i g h t  
C o n t r o l  Computer f o r  t h e  S-IVB powered f l i g h t  phase. A f t e r  be ing 
c o n d i t i o n e d  by a t t e n u a t o r  and f i l t e r  c i r c u i t s ,  t h e  r a t e  g y r o  s i g n a l s  
( ip  and 5 1 a r e  used a s  one of two i n p u t  s i g n a l s  t o  t h e i r  r e s p e c t i v e  
s e r v o  a m p l i f i e r s .  The second i n p u t  t o  t h e  s e r v o  a m p l i f i e r s  is t h e  
a t t i t u d e  e r r o r  s i g n a l s  ( $p and Jly 1 computed by t h e  LVDC/LVDA. These 
s i g n a l s  a r e  a m p l i f i e d  by t h e  same dc  a m p l i f i e r  circuits used d u r i n g  
t h e  S-IB p o r t i o n  of t h e  f l i g h t .  

The s e r v o  a m p - l i f i e r  c i r c u i t s  a r e  t r i p l e  redundant  and a r e  l a b e l l e d  
a s  " r e f  e rencen  , " command", and " spa re"  s e r v o  a m p l i f i e r s .  The o u t p u t  
of t h e  r e f e r e n c e  and command a m p l i f i e r s  a r e  compared, and i f  t h e i r  
o u t p u t s  a r e  s i m i l a r ,  t h e  o u t p u t  of t h e  command s e r v o  a m p l i f i e r  is used 
a s  t h e  command s i g n a l  t o  its a s s o c i a t e d  eng ine  a c t u a t o r .  

However, i f  a  predetermined d i s s i m i l a r i t y  e x i s t s ,  t h e  compara tor  
c i r c u i t r y  w i l l  " swi tch"  t o  t h e  s p a r e  s e r v o  a m p l i f i e r  o u t p u t .  I t  is 
assumed t h a t  t h e  s p a r e  s e r v o  a m p l i f i e r  o u t p u t  i s  accep tab le .  T h i s  
comparator  swi tch ing  i s  i r r e v o c a b l e  excep t  i n  ground t e s t i n g  - once  
e n e r g i z e d ,  a  r e l a y  l a t c h  w i l l  ho ld  and no f u r t h e r  comparisons o r  
s w i t c h i n g  can be made f o r  t h a t  o u t p u t  command. 

The r o l l  commands t o  t h e  APS n o z z l e s  a r e  processed i n  t h e  f o l l o w i n g  
manner. The a t t i t u d e  r o l l  r a t e  ( b R )  and a t t i t u d e  r o l l  e r r o r  ( $R) 
s i g n a l s  a r e  a m p l i f i e d  i n  i d e n t i c a l  dc  a m p l i f i e r s  and t h e n  r o u t e 3  

SECTION I1 15  
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d i r e c t l y  t o  s p a t i a l  a m p l i f i e r s  . These a m p l i f i e r s  sum t h e  i n p u t  
v o l t a g e s  and g e n e r a t e  t h e  c o n t r o l  s i g n a l s  (ON o r  OFF) f o r  t h e  APS 
a t t i t u d e  c o n t r o l  nozz les .  The s p a t i a l  a m p l i f i e r s  a r e  t r i p l e  redundant  
and have t h e i r  o u t p u t s  compared i n  t h e  same manner a s  t h e  s e r v o  
a m p l i f i e r s .  

I T e s t i n g  of t h i s  c i r c u i t r y  i s  accomplished through t h e  Contro l  
Computer I n p u t  S u b s t i t u t e  Pane l  shown on F i g u r e  2-13. A d e t a i l e d  
d e s c r i p t i o n  of t h e  pane l  and i t s  f u n c t i o n s  a r e  g iven i n  S e c t i o n  I11 of 
t h i s  manual. 

2.7 S-IVB STAGE COAST FLIGHT 

The c o a s t  phase  of  t h e  S-IVB S t a g e  beg ins  a t  t h e  moment of o r b i t a l  
i n j e c t i o n  (and t h e  s i n g l e  eng ine  is  c u t  o f f ) .  During t h i s  f l i g h t  
phase,  v e h i c l e  a t t i t u d e  is main ta ined  s o l e l y  by t h e  Auxi l i a ry  
p r o p u l s i o n  System. Genera l ly ,  t h e  a t t i t u d e  of t h e  v e h i c l e  w i l l  be 
ma in ta ined  p e r p e n d i c u l a r  t o  t h e  l o c a l  v e r t i c a l  w h i l e  i n  t h i s  o r b i t a l  
p o r t i o n  o f  t h e  s p a c e  f l i g h t .  

The r o l l  f u n c t i o n  u t i l i z e s  t h e  same F l i g h t  C o n t r o l  Computer 
c i r c u i t s  and APS hardware used d u r i n g  t h e  S-IVB powered f l i g h t .  Yaw 
f u n c t i o n s  a l s o  become an i n p u t  t o  t h e  yaw-roll  s p a t i a l  a m p l i f i e r s  f o r  
t h i s  f l i g h t  phase.  See  F igure  2-14.  However, p i t c h  maneuvers r e q u i r e  
a n o t h e r  t r i p l e  s e t  of s p a t i a l  a m p l i f i e r s .  These p i t c h  o u t p u t s  a r e  
compared i n  e x a c t l y  t h e  same manner a s  t h e  yaw-roll  o u t p u t s .  F igure  
2-12 shows t h e  APS n o z z l e  l a y o u t  and a l s o  i n c l u d e s  a n  S-IVB p o l a r i t y  
t a b l e  which shows t h e  nozz le  a c t i o n  f o r  each maneuver. 

T e s t i n y  of t h i s  p o r t i o n  of t h e  F l i g h t  Con t ro l  Computer conf igu-  
r a t i o n  i s  s i m i l a r  t o  t h e  t e s t i n g  procedures  used f o r  t h e  S - I V B  powered 
f l i g h t .  F igure  2-14  shows t h e  ESE t e q t  pane l .  A d e t a i l e d  e x ~ l a n a t i o n  
of t e s t  p a n e l  f u n c t i o n s  and c o n t r o l s  is g i v e n  i n  S e c t i o n  I11 of t h i s  
manua 1. 

Changed 1 J u l y  1967 
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Figure  2-10 Deta i led  Block Diagram of F l i g h t  Control  Computer 

Chan g e d  1 J u l y  1 9 6 7  i SECTION I1 17/18 
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S-I'JB Actuator 

Rol I-Yaw A (Reference) 

S-IB Actuators 

F i g u r e  2 - 1 0 a  A t t i t u d e  E r r o r  and A p o l l o  Yaw I n p u t  
C h a n n e l  R e d u n d a n t  R e l a y s  

A d d e d  1 J u l y  1 9 6 7  SECTION I1 1 8 A  
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AlK16 

A I K 4  AlK32 AlK16 Amplifier - - *  B atom. 

A f t 1 0  Ale* A1 K22 A A 2 K l l  I I  ) 

XI - 41 - 4 I r 

* 
Scaling 

4 1 A2K7 

Apollo Input Amplifier 
I n  C 

7 5-IVB 

4 1  Burn 

Apollo Return 
* S-IVB Actuators 

I I and 
A2Kl l Compor- 

ators. 

A 2 K l l  

It) 

IBM M 

Figure 2-lob Attitude Angular Rate Yaw Input 
Channel Redundant Relays 

Added 1 July 1967 
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Figure  2-11 Block Diagram of F l i g h t  Control  Computer (S-IB Phase) 

Changed 1 J u l y  1 9 6 7  SECTION I1 1 9 / 2 0  
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1 

NOTES: 

1 . Vehicle t i l ts over position I. 
2. Engine actuator layouts shown as viewed 

from aft end of vehicle. 
3. Directions and polarities shown are typical 

for a l l  stages. 
4. +p indicates engine deflection required to 

correct for positive vehicle movement. 
5 .  C G  = Center of gravity 

F = Nozzle on 
EXT = Actuator extended 
RET = Actuator retracted 

p = Thrust vector angular 
deflection 

APS = Auxiliary Propulsion System 
6. Actuator movements noted i n  the Polarity Table 

are characteristic for a l l  input signals of l ike 
polarity. 

7. A l l  signal arrows indicate positive vehicle 

movements. 

S-IB Actuator Layout 

+ + R  
+ 4 

/R' 

I S-IVB Actuator and 

APS Nozzle Layout 

Changed 

IBM M 

Figure 2-12 S a t u r n  I B  Engine and Ac tua to r  C o n f i g u r a t i o n  

S E C T I O N  I1 2 1 / 2 2  Changed 1 Ju ly  1967 
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Figure 2-13 B l o c k  D i a g r a m  of F l i g h t  C o n t r o l  C o m p u t e r  ( S - I V B  Burn) 

Changed 1 July 1 9 6 7  S E C T I O N  I1 23/24 
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From Control 
From Signal Processor 

I 

Pitch command 
to APS nozzles 

Yaw-roll command 
to APS nozzles 

I 4 1  Yaw-roll command - Yaw - Roll II +to APS nozzles 
) Spare ' 

Reset N o  compare 

DC - ) Spatial Ampl signal -W 
Amplifier 

' - 

Input Substitute 
Panel 

ESE 

1 IBM M 

F igure  2-14 B l o c k  D i a g r a m  of F l i g h t  C o n t r o l  C o m p u t e r  ( S - I V B  C o a s t )  

S E C T I O N  I1 25/26 
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SECTION I11 ELECTRICAL SUPPORT EQUIPMENT 

The E l e c t r i c a l  Suppor t  Equipment used t o  tes t  and c o n t r o l  t h e  
S a t u r n  I B  C o n t r o l  system i s  shown i n  b lock  diagram form i n  F i g u r e  3-1. 
The f i g u r e  a l s o  shows t h e  i n t e r c o n n e c t i o n s  between t h e  f l i g h t  and test 
equipment 

S i n c e  many of t h e  measurements depend upon v e h i c l e  o r  equipment 
motion, many of t h e  components and movements a r e  s i m u l a t e d  by tes t  
pane l  c o n t r o l s .  Many of t h e s e  s i m u l a t i o n s  and measurements may a l s o  
be c o n t r o l l e d  by an  RCA-11OA Ground Cont ro l  Computer. 

F i g u r e  3-2 shows t h e  t e s t  p a n e l s  f o r  S a t u r n  I B  E l e c t r i c a l  Suppor t  
Equipment (ESE). Only t h e  tes t  p a n e l s  d i r e c t l y  a s s o c i a t e d  w i t h  t h e  
c o n t r o l  system a r e  l a b e l l e d .  The remainder of t h i s  s e c t i o n  c o n t a i n s  
a n  e x p l a n a t i o n  of t h e  ESE t e s t  p a n e l s .  References  should be made t o  
t h e  b lock  diagrams i n  S e c t i o n  I1 f o r  t h e  a s s o c i a t e d  equipment 
i n t e r c o n n e c t i o n s .  

F i g u r e  3-1 S-IB C o n t r o l  System Block Diagram ( T e s t  C o n f i g u r a t i o n )  

ELECTRICAL SUPPORT EQUIPMENT I VEHICLE FLIGHT EQUIPMENT 

SECTION I11 27 
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Figure 3-2 C o n t r o l  Sys tem P a n e l s  ( S h e e t  1 of 2 )  

2 8 Changed 1 July 1967  

S-IVB Engine 
Deflection 
Panel 

S-IB Engine 
Deflection 
Panel 

Converter 
No.  1 Panel 

Qu ick  Look 
Panel 

Digital  
Voltmeter 
(DVM) Panel 

D V M  Selector 
Panel 

ESE Ramp 
Control 
Panel 

IBM M 

+ 
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Engine Actuator 
Substitute 
Panel 

IBM M 

F i g u r e  3 - 2  C o n t r o l  System P a n e l s  ( S h e e t  2 of 2 )  

S E C T I O N  I11 29  
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3.1 CONTROL ACCELEROMETER PANEL 

The Cont ro l  Accelerometer T e s t  Panel  provides a means of s e l e c t i n g ,  
c o n t r o l l i n g  and monitoring t h e  v e h i c l e  Control  Accelerometers during 
t h e  tes t  operat ions .  The c o n t r o l  func t ions  of t h e  panel w i th  t h e i r  
a s soc i a t ed  switches ,  i nd i ca to r s ,  and meters a r e  shown i n  Figure  3-3. 

1 2 3 4 5 

11 10 9 8 7 6 

IBM M 

Figure 3-3 Photo of Control  Accelerometer Panel 

Legend f o r  Figure 3-3 
r--------------------------------------'----------------------------- 

1 

I I 
I * The i n d i c a t o r  lamps ( a s soc i a t ed  with  each swi t ch ) ,  when lit,l 
1 show an ON condi t ion  of t h a t  switch.  I 
I I 
1 A l l  swi tches  with an AUTO pos i t ion ,  when placed i n  t ha t1  
1 pos i t ion ,  al low t h e  a s soc i a t ed  func t ion  t o  be c o n t r o l l e d  by1 
1 t h e  S-IB Ground Control  Computer (RCA-11OA) . t----7----------------------T'---------------------------------------- 1 

( Index 1 Panel I Purpose and U s e  1 
4 

Designation I No* I I 
)-----+---------------------+----------------------------------------- 

I 
4 

I I I I 
I 1 1 METER RANGE 1 Cont ro ls  range of YAW OUTPUT meter (2). 1 
I I ( I n  FINE pa3 it ion ,  meter range is 02 0.5  1 
I I I meter/second2. I n  COARSE p o s i t i o n ,  1 
1 1 1 meter range is 0 +5 m e t  ers/s econd2. I 
I I I I 
( 2 !YAW OUTPUT 1 Ind ica t e s  output  of yaw Control  A c c e l -  1 
I I ( erometer. Meter c a l i b r a t i o n  i s  in1  
I I I meters/second2. 1 
L-----l-,--------------------L--------------------------------------J 
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Legend f o r  F igure  3-3 (Cont) 
F----7----------------------f------------------------------------------ 1 

I Index ( Pane l  I Purpose and Use 
Designat ion 

I 
I No- I I t-----+----------------------+----------------------------------------- 

I 
i 

I 
1 FORCE CURRENT 
I 
I 
I 
I 
1 PITCH OUTPUT 
I 
I 
I 
IMETER RANGE 
I 
I 
1 PITCH SELECT 
I 
I 
I 

I I 
1 I n d i c a t e s  ou tpu t  of f o r c e  c o i l  opera- 1 
l t i o n a l  a m p l i f i e r  i n  mill iamperes (17 ma1 
I=1 meter/second2). Meter range is1 
1 changed by e i t h e r  index number 1 o r  5.1 
I I 
i Ind i ca t e s  output  of p i t c h  Control  i 
IAccelerometer. Meter i s  c a l i b r a t e d  in1  
I meters/second2. I 
I I 
1 Cont ro l s  range of PITCH OUTPUT m e t e r .  1 
ISee index number 1 f o r  d e t a i l s .  I 

I I 
1 S e l e c t s  p i t c h  Control  Accelerometer t o  1 
] b e  t e s t e d .  ON pos i t i on  connects f o r c e !  
1 c o i l  t o  output of ESE fo rce  c o i l  opera- 1 
1 t i o n a l  amp l i f i e r  . AUTO p o s i t i o n  a l lows ( 
1 swi tch  func t ion  t o  be con t ro l l ed  by 1 
1 S-IB Ground Control  Computer 1 
I (RCA-11OA) .  I 

1 I I I 
1 7 lPOSITIVE COMMAND 1 Cont ro l s  ou tpu t  of f o r c e  c o i l  opera- 1 
I I l t i o n a l  ampl i f ie r .  When i n  ON p o s i t i o n , l  
I I 1 amp1 i f  ier ou tpu t  i nc rea se s  i n  p o s i t i v e  1 
I I l d i r e c t i o n  u n t i l  switch is r e l e a s e d  or1 
I I 1 amp l i f i e r  s a t u r a t i o n  occurs.  AUTO 1 
I I l p o s i t i o n  w i l l  hold  ampl i f ie r  output  a t1  
I I l p r e s e n t  l e v e l  and place a m p l i f i e r  under1 
I I lcomputer con t ro l .  I 
I I 1 I 
1 8 1 ZERO COMMAND 1 Drives output  of f o r c e  c o i l  o p e r a t i o n a l  1 
I I lamplif ier  t o  zero.  I 
I I I I 
1 9 INEGATIVE COMMAND 1 I d e n t i c a l  t o  index number 7 wi th  excep- 1 
I I 1 t i o n  of p o l a r i t y  . I 
1 1 
1 10 !YAW SELECT 
I I 

1 1 
1 I d e n t i c a l  t o  index number 6 with t h e  ( 
1 excep t ion  of yaw d i r ec t i on .  I 

I I I I 
I 11 ]CONTROL ACCELEROMETER IControls power t o  t h e  Control Accelero-1 
I I 1 meters, f o r c e  c o i l  opera t iona l  ampli- 1 
I I I f i e r ,  and zero  d e t e c t o r  ( index number 8 1 
I I I c i r c u i t r y ) .  I 
I I I I 
L-,-,l-,--------------------I------------------------------------J 

SECTION I11 31 
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3.2 EDS/CONTROL RATE GYRO PANEL 

The EDS/Control Rate gyro panel provides a  means of c o n t r o l l i n g  and 
monitoring t h e  Control-EDS Rate Gyros and Control-EDS S i g n a l  Processor  
dur ing test. The c o n t r o l l i n g  func t ions  of t h e  panel and t h e i r  
a s soc i a t ed  swi tches ,  i n d i c a t o r s ,  and meters a r e  shown i n  Figure  3-4. 

1 2 3 4 5 6 7 

8 

16 

9 

15 

14 13 12 11 10 

IBM M 

F igu re  3-4 EDS/Control Rate Gyro Panel 

Changed 1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

Legend for Figure 3-4 

Changed 1 July 1967 SECTION I11 33  

b 

The indicator lamps (associated with each switch), when lit, 
show an ON condition of that switch. 

Except for the TORQUE COMMANDS switches, all switches with an 
AUTO position, when placed in that position, allow the associ- 
ated function to be controlled by the S-IB Ground Control Compu- 
ter (RCA-11OA) . 

Purpose and Use 

Select associated group of rate gyros for 
testing. 

Indicate yaw output of the Control-EDS 
Signal Processor for the group selected. 
Meters are calibrated in degrees/second. 

Same function as index number 2 except for 
ROLL. 

Same function as index number 2 except for 
PITCH. 

Each switch controls range of its associ- 
ated group of OUTPUT meters. Coarse range 
is 0 + 10 degrees/second, and FINE range 
is 0 + 1 degree/second. 
Indicates output of associated torquing 
operational amplifier in milliamperes (8 
milliamperes = 1 degree/second). 

Each switch controls the range of its 
associated TORQUE CURRENT meter. Meter 
ranges are 16, 40, and 160 milliamperes. 

Indicate that an excessive rate of angu- 
lar change has been sensed by the associa- 
ted group of Control-EDS Rate Gyros. 

Indicates which EDS/switch point group is 
ON. 

Selects one of two switch levels for oper- 
ation of the Control Signal Processor. 

Indicate when associated comparator moni- 
tor relay has been activated. 

Restores command channel to an active 
status and returns spare to standby. 

Index 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Panel 
~esignation 

GROUP SELECTION 

YAW OUTPUT 

ROLL OUTPUT 

PITCH OUTPUT 

METER RANGE 

TORQUE CURRENT 

METER RANGE 

EDS RATE SWITCHES 

EDS SW POINT 
GROUP NO. 1,2,3 

EDS SW POINT 

COMPARATOR MONITORS 
COMP . RELAY 
MONITORS (YAW, 
ROLL, PITCH) 
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Legend for Figure 3-4 (Cont) 

Changed 1 July 1967 

Index 
No. 

12 

13 

14 

15 

16 

* Part of ZERO torque command circuitry (index number 12). 

Panel 
Designation 

TORQUE COMMANDS 

POSITIVE & NEGA- 
TIVE 

ZERO 

ROLL RANGE 

AXIS SELECTION 
YAW, ROLL, PITCH 

SYSTEM POWER 

UP-TO-SPEED 
GROUP 1, 2, 3 

Purpose and Use 

These switches control output of selected 
rate gyro torquing operational amplifier 
(input to selected force coil). When held 
in ON position, either switch increases 
amplitude of associated amplifier until 
qeleased or amplifier saturates. AUTO 
position holds amplifier butput at present 
level. 

This switch drives output of amplifier to 
zero. 

Changes range of ROLL OUTPUT meters (index 
number 3). LOW range measures 10-0-10 
meters/second. HIGH range measures 0-20 
meters/second regardless of input polar- 
ity. 

Selects gyro to be tested within selected 
group and connects output of selected 
group rate gyro torquing operational amp- 
lifier to associated gyro force coil. 

Controls power to Control-EDS Rate Gyros, 
Signal Processor , torquing operational 
amplifiers, and zero detectors.* 

Indicate when gyros have reached opera- 
tional speed. 
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3 . 3  CONTROL COMPUTER I N P U T  SUBSTITUTE PANEL 

The Control  Computer Input  S u b s t i t u t e  Panel supp l i e s  s u b s t i t u t e  
i n p u t s  t o  t h e  F l i g h t  Cont ro l  Computer and g i v e s  a  s t a t u s  i n d i c a t i o n  of 
t h e  F l i g h t  Control  Computer and t h e  s u b s t i t u t e  inputs .  Con t ro l l i ng  
func t ions  of t h e  panel and t h e i r  a s soc i a t ed  switches ,  i n d i c a t o r  lamps, 
and meters a r e  shown i n  Figure  3-5. 

Figure  3- 5 Cont ro l  Computer Input S u b s t i t u t e  Panel 

Changed 1 J u l y  1967 SECTION I11 35 
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Legend f o r  Figure  3-5 
r-----------------------------------I-"-------------------------- 1 
) A l l  i n d i c a t o r  lamps, un less  l i s t e d  sepa ra t e ly ,  g ive  an  ON1 
I i n d i c a t i o n  of t h e i r  a s soc i a t ed  swi tch  funct ion.  I 
I I 
I s A l l  switches  with an AUTO pos i t ion ,  when p laced  i n  t h a t \  
I p o s i t i o n  allow t h e  a s soc i a t ed  func t ion  t o  be con t ro l l ed  by the1 
I S-IB Ground Control  Computer (RCA-11OA) . I C-----T-------------------'---T--------------------------------------- 
) Index ) Panel I Purpose and U s e  I 

i 
Designation I No. I I I I----- +----------------------+----------------------------------------- 

I 1 IREDUNDANCY CHECK 
1 

( S e l e c t  redundant i npu t  r e l a y s  which1 
I I 1 p rovide an inpu t  path t o  t h e  F l i g h t  1 
I I IControl Computer a t  a l l  t i m e s .  Selec- 1 
I I 1 t i o n  code i s  qiven i n  Table 3-1. I 
I I I I 
1 2 IREDUNDANCY CHECK I I n d i c a t e  t h e  s e l e c t i o n  mode by index )  
I I 1 number 1 switches .  A ZERO condi t ion is  1 
I 1 J i nd i ca t ed  when POSITIVE and NEGATIVE 1 
I I llamps a r e  no t  l i gh t ed .  I 

I I 
JMust be i n  READ p o s i t i o n  t o  a l l ow(  
I REDUNDANCY CHECK switches  ( index number 1 
11) t o  be e l e c t r i c a l l y  operable .  I 

- 

I I I I 
I 4 1 ATTITUDE CONTROL JETS 1 I n d i c a t e  when a s soc i a t ed  spa re  chan- I 
I I (Spare Chan Selected)  1 ne l s  of S-IVB APS s p a t i a l  ampl i f i e r s  1 
I I ( have become a c t i v a t e d .  I 
I I I I 
1 5 IS-IVB E N G I N E  1 I n d i c a t e  when a s soc i a t ed  spare  chan- 1 
I I (Spare Chan Selected)  1 n e l s  of S-IVB a c t i v a t o r  se rvo  ampli- 1 
I I 1 f  iers have become ac t iva t ed .  1 

1 
I COMPARATOR RESET 

I I 
I Resets any a c t i v a t e d  s p a r e  channel t o  1 

I \ i t s  normal s t a t e .  1 
I 
1 METER RANGE 

I I 
IChanges range of TEST INPUT me te r s /  

I I ( index number 8 )  from FINE range o f  1 
I 10t4.5 v o l t s  t o  COARSE range of Of451 
I I v o l t s .  I 
I 
!TEST INPUT A,B 

I I 
1 Measure ou tput  of a s soc i a t ed  test  inpu t  1 

I 1 ope ra t iona l  ampl i f i e r .  I 
I 
IAXIS SELECTION 

1 I 
IConnect t h e  a x i s  i npu t  of se lec ted1  

I [ channel  t o  ou tpu t  of s e l e c t e d  t e s t 1  
I ) i npu t  ope ra t iona l  ampl i f ie r .  I 

I I 
1 10 IINPUT COMMAND 

I I 
I I FwvlP 
I I 
I 1 

I I 
I I 
I I 
1 Causes ou tput  of t e s t  i npu t  o p e r a t i o n a l  1 
l amp l i f i e r s  t o  i n c r e a s e  i n  d i r ec t ion1  
1 s e l e c t e d  by switch opera t ions .  1 

I I I 1 
I ZERO I IDrives ou tput  of i n p u t  ope ra t iona l l  

I I l amp l i f i e r s  t o  zero.  I 
L-----l----------------------I-----------------------------------------J 
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Legend f o r  F igure  3-5 (Cont) 
r----7----------------------T------------------------------------------ 1 

1 Index 1 Panel  I Purpose and Use I 
1 No- I Designat ion I t-----+----------------------+--------------------------------------- I 

4 
I I I I 
I I STEP ENABLE (Provides  a  method of in t roducing a1 
I I 1"step input"  i n t o  t h e  F l igh t  Control l  

1 I I Computer. Under normal opera t ion ,  a n  1 
1 I l ax i s  may not be s e l e c t e d  un less  ou tpu t  1 
I I 1 of a s soc i a t ed  o p e r a t i  a 1  a m p l i f i e r  i s  1 
I I l a t  zero.  By p lac ing  STEP ENABLE switch1 

I 1 1 i n  ON p o s i t i o n ,  ope ra t i ona l  a m p l i f i e r  1 
I I lmay be dr iven  t o  des i red  output  and a t 1  

I I ( t h a t  t i m e  d e s i r ed  a x i s  may be s e l e c t e d .  1 
I 1 IThis provides an immediate i npu t  of a  1 
I 1 l d e s i r e d  vo l tage  l e v e l  r a t h e r  than  hav-) 

1 I l i ng  i n p u t  rise gradua l ly  t o  t h a t  l e v e l .  1 
I 11 ISYSTEM SIMULATION 1 I 
I 1 SELECTION 1 1 

I I I 
I CONTROL ACCELER- IConnect a s soc i a t ed  input channel of1 
I OMETER, ST-124, and 1 F l i g h t  Control  Computer t o  output  of 1 
I CONTROL RATE GYRO 1 s e l e c t e d  input  opera t iona l  amp l i f i e r .  1 

I I I I 
I I TEST INPUT A, 1 S e l e c t  TEST INPUT A and/or B i npu t  1 
I 1 TEST INPUT B, I o p e r a t i o n a l  amp l i f i e r s .  I 
I I I I 
1 1 2  ISWITCH POINT 1 t h r u  5 Iselect var ious  swi tch  po in t s  (ga in s )  of 1 
I I 1 F l i g h t  Control  Computer. 1 
I I I 
1 1 3  ISTAGE CONTROL 

1 SELECTION 
I 

I I 
1 I 

I S-IB BURN TEST, 
I 
1 S e l ec t  mode of opera t ion  of F l i g h t  

I 
I I 
1 1 S-IVB COAST TEST, 1 Control  Computer. 
1 1 S-IVB BURN TEST I 
I I I I 
1 I SWITCH POINT RESET I R e s e t s  swi tch p o i n t s  (gains)  t o  normal 1 
I I I s t a t e .  swi tch  po in t s  a r e  s e l e c t e d  by 1 
I 1 1 index number 12.  1 
I I I I 
1 1 S-IB MODE INTERRUPT 1 D isab les  S-IB burn mode r e l a y s  and is  ( 
1 I 1 used pr imar i ly  f o r  t e s t i n g  a t  KSC. 1 
I 1 / I n d i c a t o r  lamp w i l l  l i g h t  when any of1 
I I 1 TEST MODE swi tches  a r e  energized.  1 
I I 1 (Denotes t h a t  S-IB burn mode r e l a y s  i n  1 
I I I F l i gh t  Control  Computer have been1 
I I I d i sab l ed )  . I 
1 1 4  1 STAGE CONTROL I I 
I 1 SELECT ION I 1 
I I I I 

I S-IB MODE/FIRST I Iselect t h e  mode of ope ra t i on  f o r  the1 
I 1 M O T I O N ,  S-IVB BURN, [ t h e  F l i g h t  Control  Computer. 

I S-IVB COAST, SPACE- I 
I 

I 
( CRAFT CONTROL, I U  I 

I 
I 

I GUIDANCE FAILURE 
I 

I I I 

Changed 1 July 1967 SECTION 111 37 
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T a b l e  3-1 R e d u n d a n c y  C h e c k  Swi tch  R e l a y  C h a r t  
f o r  

C o n t r o l  C o m p u t e r  I n p u t  S u b s t i t u t e  P a n e l  
r---------------T----------------T---------------T------------------- 1 

I I I I 
1 S w i t c h  P o s i t i o n  1 F l i g h t  C o n t r o l  ( S w i t c h  P o s i t i o n  1 F l i g h t  C o n t r o l  

I 
C o m p u t e r  C o m p u t e r  

I 
I I I I 
t---T---T---T---{ R e l a y s  P i c k e d  t---T---T---T---] R e l a y s  P i c k e d  

I 
I 

1 1 1 2 1 3 1 4 1  
I---+---+---+--- 

1 1 1 2 l 3 1 4 1  +----------------+---+--- +---+---+------------------- I 

I 0  I 0  I 0  I + 1 A3K1-2-3-4 
{ 

I 0  I 0  I 0  ( - ( A l K 1 9 - 2 0 - 2 1  I 
I 0  I 0  I + I 0  I A3K5-6-7 I 0  I 0  I - I 0  1 A lK22-23-24  
I 0  I 0  I + I + I AlK1-2-3 

I 
l O I o I - I - I A 2 K 6  

I 0  I + I 0  ( 0  I AlK4-5-6 
I 

I 0  I - I 0  I 0  1 A3K25-26-27 I 
I 0  I + I 0  I + 1 A lK25-26-27  ( 0  1 - I 0 I - I A2K3-4 I 
I 0  I + I + I 0  I A l K 3 0 - 3 1  I o I - I - I o I A 2 K 6  
1 0  I + I + I + 1 A lK34-35-36  

I 
I o I - I - I - I A 2 K 5  I 

I + I 0  I 0  I 0 I A2K1-2 I - I 0  I 0 I 0  1 A3K28-29-30 I 
I + I 0  I 0  I + 1 A2K3-4 I - I 0 I 0  I - I A l K 3 2 - 3 3  I 
I + I 0  I + 1 0  I A2K1-2 I - I 0  I - I 0  I A l K 2 8 - 2 9  
I + 1 0  I + 1 + / A3K31-32-33 

I 
I - I 0 I - I - I A l K 1 0 - 1 1 - 1 2  

I + I + 1 O I O I A 2 K 5  
I 

I - I - I 0  1 0  I AlK7-8-9 I 
I + I + 1 0  I + I A l K 1 6 - 1 7 - 1 8  I - I - I 0  I - I A3K12-13-14-15 
I + I + I + I 0  I A l K 1 3 - 1 4 - 1 5  

I 
I - I - I - I 0  I A3K8-9-10-11 I 

I + I + I + I + I S P A R E  I - I - I - I - I S P A R E  I 
L---1---1---1---1----------------L-----.(---i---L---L-------------------J 

C h a n g e d  1 J u l y  1 9 6 7  
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3.4  FLIGHT CONTROL COMPUTER PANEL 

The F l i g h t  Cont ro l  Computer panel  s u p p l i e s  p a r t i a l  con t ro l  of t h e  
F l i g h t  Cont ro l  Computer. The panel  a l s o  indicaFes  t h e  s t a t u s  of 
a t t i t u d e  e r r o r  command ( $1  and a t t i t u d e  r a t e  s i g n a l  ( $1  i n p u t s  a s  w e l l  
a s  t h e  s t a t u s  of t h e  c o n t r o l  provided.  F igu re  3-6  i d e n t i f i e s  t h e  
c o n t r o l  f u n c t i o n s  of t h e  panel  a s  w e l l  a s  t h e  a s soc i a t ed  swi tches ,  
i n d i c a t o r  lamps, and meters. 

1 2 3 4 

10 5 

IBM M 

Figure  3-6  F l i g h t  Cont ro l  Computer Panel 

SECTION I11 39  
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Legend f o r  F igure  3-6 
r------------------------------------------------------------------- 1 

I I 
I A l l  i n d i c a t o r  lamps, un less  l i s t e d  s e p a r a t e l y ,  g ive  an ON1 
I condi t ion  of t h e  a s soc i a t ed  switch funct ion.  I 
I I 
I r A l l  swi tches  wi th  an AUTO p o s i t i o n ,  when placed i n  t h a t (  
I p o s i t i o n ,  a l low t h e  a s soc i a t ed  func t ion  t o  be c o n t r o l l e d  by]  
I t h e  S-IB Ground Control  Computer (RCA-11OA) . t-----t----------------------r------------------------------------------- I 

Purpose and U s e  
i 

I Index 1 Panel I I 
I No- I Designat ion I 
c-----+---------------------+----------------------------2------------ 

I 
i 

I I 
( 1 1 ATTITUDE ERROR 
I I 
I I 
I I 
1 2 !METER RANGE 
I I 
I I 
I I 
I I 
( 3 ]ATTITUDE RATE 
I I 
I I 
I I 
( 4 !METER RANGE 
I I 
I I 
I I 

I I 
1 Measure guidance and s t a b i l i z a t i o n  1 
I i npu t s  t o  t h e  F l i g h t  Cont ro l  Computer1 
l f o r  t h e i r  r e s p e c t i v e  ax i s .  I 
I I 
IChanges range of ATTITUDE ERROR meters1 
I ( index number 1) from FINE range of1 
1 0k1.5 degrees t o  COARSE range of 0+15 ) 
1 degrees.  I 
I I 
1 Measure r a t e  gyro i n p u t s  t o  F l i g h t  1 
l con t ro l  Computer f o r  t h e i r  respec t ive1  
1 axes. I 
I I 
1 Changes range of ATTITUDE RATE m e t e r s  1 
1 ( index number 3 )  from FINE range of 0 + 1 (  
I degree/second t o  COARSE range of 0 2 1 0  ) 
I degrees/s  econd. I 

I I I I 
I 5 \CONTROL ATTENUATOR IAdvances o r  "zeroes"  CAT. Note: CAT i s  1 
I I ] "zeroed" by advancing it completely1 
I I 1 through CAT cyc le .  I 
i I 
1 6  1 CAT 
I I 

I I 
1 Shows amount of t i m e  CAT has run from I 
1 ze ro  pos i t i on .  I 

I I I 1 
1 7 1 NOT ZERO ] I n d i c a t e s  when CAT is  not  a t  zero1 
I I I p o s i t i o n .  I 
I I 1 t 
1 8 160 VOLT INTERRUPT A, BlRedundant swi tches  used p r i m a r i l y  by1 
I I 1 t h e  KSC personnel  t o  i n t e r r u p t  the1 
I I l ou tpu t  of t h e  60 Vdc Beta power sup- (  
I I I p l i e s .  This removes t h e  S-IB Beta 1 
I I I f  eed-back vo l tages .  Both swi tches  must 1 
I I Ibe ON i n  o rde r  t o  ach ieve  i n t e r r u p t . 1  
I I ]By pu l s ing  t h e  60 Vdc i n t e r r u p t  l i n e ,  1 
I I 1 t h e  F l i g h t  Control  Computer i s  pu t  i n t o  1 
I I IS-IB pre-burn mode. This  mode is the1 
I 1 1 same a s  S - I B  burn mode with t h e  excep- ( 
I I 1 t i o n  t h a t  CAT remains a t  z e r o  p o s i t i o n .  1 
L-----l---------------------I-----------------------------------------J 
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Legend f o r  F igure  3-6 (Cont) 
r----r---------------------T--------------------------------------- 1 
1 Index 1 Panel I Purpose and Use I 
I No- 1 Designation I I 

I I 
1 9 !CONTROL VOLTAGE 

I I 
1 10  1 SYSTEM POWER 
I I 
I I 

I 
Shows any dev ia t i on  from 8 v o l t s  on1 
S-IB Beta monitor l i n e .  This  shows1 
s t a t u s  of t h e  e i g h t  Beta power s u p p l i e s  1 

s i n c e  each supply fu rn i sh  1 v o l t  f o r  a1 
t o t a l  of 8 v o l t s  a t  t he  meter. Meter]  
reads  LO-0-HI which represen ts  a 7-8-9 1 
v o l t  reading.  I 

I 
Controls  power t o  F l igh t  Control  Compu- 1 
ter. I 

1 

S E C T I O N  I11 4 1  



VOLUME I 

CONTROL SYSTEM 

3.5 S-IVB E N G I N E  DEFLECTION PANEL 

The S-IVB Engine Deflect ion panel i nd i ca t e s  S- I V B  engine p o s i t i o n  
and a c t u a t o r  cu r r en t .  It is a l s o  used t o  monitor Auxi l ia ry  Propuls ion 
System r e l a y  and valve operat ion.  Figure  3-7 i d e n t i f i e s  t h e  panel  
func t ions  and t h e i r  a s soc i a t ed  inst rumentat ion.  

1 2 3 4  5 6 7 8 

10 9 

IBM M 

Figure 3-7 S - I V B  Engine Deflect ion Panel  
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Legend f o r  Figure  3-7 
r ---- 7------'----'-------'-f--T--------------------------------------- 

1 
I Index 1 Panel I Purpose and Use 

Designation 
I 

I No. I I t-----+---------------------+---------------------------------------- I 
4 

I I I I 
I 1 IMETER RANGE lchanges range of YAW SERVO VALVE CUR- I 
I 1 1 RENT meter ( index number 3 )  from FINE1 
I I 1 r ange of 0 + 5  mill iamperes t o  COARSE( 
I I 1 range of 02 50 mill iamperes.  I 
I I I 
1 2 IAPS CONTROL POWER ON I (Not Used) 

I 
I 

I I I I 
1 3 ISERVO VALVE CURRENT IMeasures se rvo  valve ( a c t u a t o r  valve)  1 
1 I (YAW) 1 c u r r e n t  of a s soc i a t ed  engine a c t u a t o r .  I 
I I I 1 
1 4 IDEFLECTION I N  DEGREES \Ver t i ca l -ho r i zon ta l  coordinate  type1 
I I 1 meter which v i s u a l l y  i n d i c a t e s  engine 1 
I 1 I pos i t ion .  P i t c h  a x i s  i s  on v e r t i c a l  1 
I I I s c a l e ,  and yaw a x i s  i s  on h o r i z o n t a l l  
I I I sca l e .  1 

i I I I 
1 5  Ims IVisual ly  i n d i c a t e  t h a t  t h e  a s soc i a t ed l  
I I lAPS jet (nozzle)  is f i r i n g .  I 
I I I I 
1 6 1 SERVO VALVE CURRENT 1 Serves same func t ion  a s  index number 3.1 
I I (P ITCH)  I I 
I I 
1 7 1 LAMP TEST 
1 1 

I I 
1 L ights  APS INDICATOR lamps ( index  num- 1 
1 b e r  5 )  t o  tes t  t h e i r  r e l i a b i l i t y .  1 

I I I I 
1 8 !METER RANGE 1 Serves same func t ion  a s  index  number 1. I 
I I I I 
1 9 1 VALVE MONITOR J I n d i c a t e  whether a l l  8 valves* asso-1 
I 1 l c i a t e d  with  a jet have opera ted  cor-1 
I I I r e c t l y .**  I 
I I 
1 10 I RELAY MONITOR 

I I 
1 I n d i c a t e s  whether a l l  4 r e l ays*  asso-  l 

1 I 1 c i a t e d  with a jet have operated cor- i 
1 r e c t l y  . ** 
I 

I I 
[*Each of t h e  6 APS j e t s  is  c o n t r o l l e d  by an a t t i t u d e  c o n t r o l  r e l a y /  
1 module which c.ontains 4 r e l ays .  Each of t h e s e  r e l a y s  c o n t r o l s  a 1 
l f u e l  va lve  and an ox id i ze r  va lve  f o r  a t o t a l  of 8 valves  pe r  nozzle.1 
I I 
I**Any reading of less than  f u l l  s c a l e  on t he se  meters i s  an1 
l i nd i ca t i on  of f a i l u r e .  I 
1 1 

SECTION I11 4 3  
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3.6 S-IB DEFLECTION PANEL 

The S-IB Def lec t ion  panel measures a c t u a t o r  c u r r e n t  f o r  each of t h e  
e i g h t  S-IB Stage engine ac tua to r s .  I t  a l s o  gives  a v i s u a l  i n d i c a t i o n  
of each of t h e  f o u r  S-IB outboard engine pos i t ions .  Figure  3-8 
i d e n t i f i e s  t h e  func t ions  of t h e  panel  with  t h e i r  a s soc i a t ed  indica-  
t o r s ,  meters , and switches  . 

NOTE: S ince  t h e  i n d i c a t i o n  f o r  each of t h e  4 engines is 
i d e n t i c a l ,  only those  func t ions  f o r  engine number 3 w i l l  
be i d e n t i f i e d .  

I 2 3 4 5 

IBM M 

Figure 3- 8 S - I B  Engine Def lec t ion  Panel 

Changed 1 J u l y  1 9 6 7  
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Legend f o r  F igu re  3-8 
r----'f---------------------7-----'-"--------------*------------------------ 1 
1 Index 1 Pane l  I Purpose and U s e  

Designation 
I 

I No* I I t-----+----------------------+--------------------------------------- I 
4 

I I I I 
I 1 I E N G I N E  DEFWCTION IPos i t ions  of t h e  4 engines a r e  shown on1 
I I l t h e  fou r  ve r t i ca l -ho r i zon ta l  coord ina te !  
I I 1 t ype  ENGINE DEFLECTION meters. P i t ch  1 
I I ( d e f l e c t i o n  is shown on t h e  v e r t i c a l  1 
I I ( a x i s ,  yaw d e f l e c t i o n  on t h e  ho r i zon ta l  1 
I I l a x i s ,  and r o l l  d e f l e c t i o n  i s  shown1 
I 1 la long r e s u l t a n t  vec tor  l i n e s  o f  t h e )  
I I 1 p i t c h  and yaw de f l ec t i ons .  I 
I I I I 
1 2 IYAW 3 NCT ZERO, 1 I n d i c a t e  when a s soc i a t ed  engine ac tu- )  
I IPITCH 3 NOT ZERO 1 a t o r  i s  n o t  a t  "zero" posi t ion.  I 
I I I I 
1 3 !SERVO VALVE CURRENT ! I n d i c a t e  d i f f e r ence  i n  c u r r e n t  between1 
I I ) t h e  two a c t u a t o r  co i l s* .  Current is 1 
I I 1 known a s  Delta I ( A I).  I 
I I I I 
1 4 1 METER RANGE DEFLECTION 1 Changes range E N G I N E  DEFLECTION meter 1 
I I I ( index number 1) from FINE range of  0 .8  1 
I I ldegree f o r  f u l l  d e f l e c t i o n  t o  COARSE1 
I I 1 range of 8 degrees f o r  f u l l  d e f l e c t i o n .  1 
I 1 I I 
1 5 1 METER RANGE CURRENT 1 Changes range of t h e  SERVO VALVE CUR- I 
I I !RENT meters ( index  number 3 )  from FINE1 
I I 1 r ange of 0k1.5 milliamperes t o  COARSE 1 
I I [ r ange  of 0215 milliamperes. I 
I I I t-----l----------------------I----------------------------------------- 1 

4 
I I 
I *The f o u r  S-IB outboard engines u t i l i z e  two dual-coi1,push-pull  t y p e (  
1 a c t u a t o r s ,  I 
I I 
L-------,,--------,-,--------------------------------------------------J 

Changed 1 J u l y  1967 SECTION I11 45 
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3.7 CONVERTER NO. 1 AND QUICK LOOK PANELS 

The Converter No. 1 and Quick Look pane ls  provide a means of 
reading a Telemetry/Digi ta l  Data Acquis i t ion System (TWDDAS) inpu t  
s i g n a l  t o  t h e  E l e c t r i c a l  Support Equipment. 

The Quick Look panel shown i n  Figure  3-9 f u r n i s h e s  a d i g i t a l  and 
analog d i s p l a y  of t h e  s e l ec t ed  TWDDAS input  s i g n a l .  Four rotary 
switches  mounted on t h e  panel a r e  used t o  s e l e c t  t h i s  des i r ed  s igna l .  
Se l ec t ion  coding may be found by r e f  e r r i n g  t o  t h e  Instrumentat ion 
Program and Components (IP & C )  list.  

The Converter No. 1 panel  ( a l s o  shown i n  Figure  3-91 provides  a 
d i rec t - read ing ,  analog conversion of t h e  TM/DDAS s i g n a l  s e l e c t e d  by 
the  Quick Look panel. 

Switch and i n d i c a t o r  func t ions  a r e  shown and explained in t h e  
f i g u r e  . 

IBM M 

Figure 3-9 Converter No. 1 and Quick Look Panels 
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Legend f o r  Figure  3-9 
r----- T---------------'----7------------------------------------------- 

1 
1 Index 1 Panel  

Designation 
I 

Purpose and Use 
I 

I No- I I t-----+---------------------+---------------------------------------- I 
4 

I I 
( 1 1 DIRECT NUMERICAL 
I 1 READOUT 

i i 
1 2 1 DIGITAL DISPLAY 
I I 
I I 

I I 
I I 
1 4 )CHANNEL 
I I 
I I 
I 5 1 ANALOG DISPLAY 
I I 
I I 

I I 
IProvide d i r e c t ,  numerical readout  of1 
I t he  i n p u t  s i g n a l  s e l ec t ed  by t h e  Quick1 
1 Look panel.  It is  a n  analog conversion 1 
1 of d i g i t a l  TM/DDAS s igna l .  
I 

I 
I 

Provides  a d i g i t a l  d i sp l ay  of TM/DDAS ( 
1 s i g n a l  s e l e c t e d  by s e l e c t o r  switches  1 
( index  numbers 3 ,  4 ,  6 ,  7 ) .  1 

I 
S e l e c t s  TM/DDAS frame t o  be displayed1 
by t h e s e  panels. 1 

I 
S e l e c t s  TM/DDAS channel t o  be displayed1 
by t h e s e  panels.  1 

I 
P rov ides  analog reading of t h e  se lec ted1  
inpu t  s i gna l ,  I t  i s  an analog conver- 1 
s i o n  of d i g i t a l  TYiDDAS s i g n a l .  I 

I I 
1 S e l e c t s  de s i r ed  mult iplexer  ou tpu t  t o  1 
1 be d i sp layed  by the se  panels. 
I 

I 
I 

1 S e l e c t s  de s i r ed  mult iplexer  group f o r  1 
1 d i s p l a y  by t h e s e  panels.  I 

SECTION I11 4 7  
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CONTROL SYSTEM 

3.8 DVM AND DVM SELECTOR PANELS 

The D i g i t a l  Voltmeter (DVM) panel  is a Model 5001, t r a n s i s t o r i z e d  
d i g i t a l  vo l tmeter  manufactured by E lec t ron ic s  Associates ,  Inc. The 
panel provides  a d i r e c t  numerical readout of t h e  vo l tage  s e l e c t e d  by 
t h e  DVM S e l e c t o r  panel. 

The D i g i t a l  Voltmeter (DVM) S e l e c t o r  panel provides a means of 
input  switching t o  t h e  D i g i t a l  Voltmeter. The panel  func t ions  a r e  
shown i n  Figure  3-10, I n t e r n a l  wir ing of t h e  s e l e c t o r  panel  is given 
i n  appendix B. 

1 2  3 4 5 6 

7 

8 

9 

1 1  10 

IBM M 

Figure  3-10 DVM and DVM Se l ec to r  Panels 
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Legend f o r  F igu re  3- 1 0  
r-----T----------------------f------------------------------------------ 

1 
( Index 1 Panel  

Designation 
I 

Purpose and Use 
I 

I No* I I t-----+----------------------+-------------------------------------- I 
i 

I I I I 
I 1 ITRIGGER 1 Permi t s  manual c o n t r o l  of sampling r a t e  1 
I I 1 of DVM. Each depress ion of t h e  push- 1 
I I [ b u t t o n  t r i g g e r s  t h e  sampling c i r c u i t s  1 
I I 1 f o r  one d i sp l ay  reading.  I 
I I I I 
1 2 1 INT LO t h r u  MAN 1 S e l e c t s  de s i r ed  sampling r a t e  f o r  t es t  1 
I I 1 v o l t a g e  readings .  

I INT LO: 2 cps  
I 

I I 
I INT H I :  2 0 0  cps 

I 
I I 
I 

I 
I I EXT : U t i l i z e s  e x t  t r i g  sources.  I 

I I I MAN : Sampling r a t e  is  c o n t r o l l e d  I 
I I I by index No.1. I 
I I 1 I 
1 3 IDIRECT NUMERICAL IProvides a d i r e c t ,  numerical readout  of1 
I 1 READOUT ( t h e  v o l t a g e  s e l e c t e d  by t h e  DVM Selec-1 

1 t o r  panel .  I 
I I 
1 Permits e x t e r n a l  vo l tages  ( o t h e r  than  I 
1 t ho se  s e l e c t e d  by DVM S e l e c t o r  panel)  1 
I t o  be measured by t h i s  panel. 
I 

I 
I 

j 5  OFF-STANBY-ON I 

IPower c o n t r o l  switch.  In  STANDBY, I 
I I ( i n p u t  c i r c u i t s  a r e  open, but  power I 
1 I I suppl ies  a r e  energized.  I n  ON posi- 1 
I I I t i o n ,  a l l  c i r c u i t s  a r e  energized and 1 
I I l i npu t  jacks a r e  connected t o  i npu t  1 
I I I c i r c u i t r y .  I 
I I 
1 6 1 ZERO 

I 
1 Permits  ze ro - se t t i ng  of i n d i c a t o r .  

I 
I 

I I I I 
1 7 ]INPUT IMPEDANCE ! S e l e c t s  de s i r ed  input  impedances f o r  1 I 
I I 1 and 10  v o l t  ranqes.  I - 

I 1 
I s e l e c t s  REMOTE, AUTO, o r  manual range 1 
1 of READOUT i n d i c a t o r  ( index number 3 1 . I  

I I I I 
( 9 /sw1,sw2,sw3 I Connect panel i n p u t s  ( a s  designated on 1 
I I I switch) t o  panel  output. SWl must be]  
I I 1 i n  SW2 o r  SW3 p o s i t i o n  f o r  those1 
I I 1 swi tches  t o  be  e l e c t r i c a l l y  ope ra t i ve .  1 
I I I I 
I l o  1 TEST JACK 1 Allows e x t e r n a l  vo l tages  t o  be measuredl 
I I I by DVM. TEST JACK i s  se l ec t ed  by SW3. 1 
I I I I 
I 11 ISWl,SW2,SW3 I I n d i c a t e  which switch ( index number 9 1 I 
I I lis i n  use.  I 
I I I I 
L-----l-----------------------------------------------------J 

Changed 1 J u l y  1967 SECTION I11 4 9  
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CONTROL SYSTEM 

3.9 ENGINE ACTUATOR SUBSTITUTE PANEL 

The engine a c t u a t o r  s u b s t i t u t e  panel  provides an e l e c t r o n i c  subs t i -  
t u t e  f o r  t h e  engine ac tua to r s .  F igure  3-11 v i s u a l l y  i d e n t i f i e s  t h e  
con t ro l  func t ions  of t h e  panel  with t h e i r  a s soc i a t ed  switches ,  meters, 
and i n d i c a t o r s  . 

1 2 

5 

IBM M 

Figure  3-11 Engine Actuator S u b s t i t u t e  Panel 
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Legend f o r  F igu re  3-11 

I I 
I e The i n d i c a t o r  lamps (associ .ated with each swi tch) ,  when lit, 1 
I show an  ON condi t ion of t h a t  func t ion .  I 
I I 
1 A l l  swi tches  with  an AUTO p o s i t i o n ,  when placed i n  t h a t  1 
I p o s i t i o n ,  a l low t h e  a s soc i a t ed  func t ion  t o  be con t ro l l ed  b y /  
I t h e  S-IB Ground Control  Computer (RCA-11OA) . 1 

1 Index 1 Panel 
Designation 

I 
I N O -  I I Purpose and U s e  

I I 
I 1 1 POWER ON 

I I 
IProvides power t o  t h e  1364A12 power1 
Isupply ( s e e  Figure 3 . 2 ) .  This supply1 
1 p rovides  vo l t age  f o r  s u b s t i t u t e  ac tua-  1 
l t o r  opera t ion .  I 

I I I I 
/ 2 1 VOLTAGE SUPERVISION 1 Measures v o l t  age s e l e c t e d  by VOLTAGE 1 
I I 1 SUPERVISION switch ( index number 3 ) .  1 

]Meter has a  range of 0 t o  75 v o l t s  when1 
l a  CONTROL func t ion  is  se l ec t ed  and 0 t o (  
17.5 v o l t s  when a  NEASURING func t ion  is  1 
I s e l e c t e d .  I 

I I I I 
1 3 1 VOLTAGE SUPERVISION 1 Output of de s i r ed  60-volt "Beta" power 1 

I I 
I I 
I I 
I I 
1 4 IS-NB E N G I N E  
I I 
1 5 IS-IB E N G I N E  

I I 
L--,-A--------------- 

1 supply may be monitored by s e l e c t i n g  a 1 
1 CONTROL funct ion.  By s e l e c t i n g  a  MEA- I 
1 SURING func t ion ,  de s i r ed  5-vol t  e x c i t a -  1 
1 t i o n  vo l t age  f o r  engine a c t u a t o r  mea- 1 
l s u r ing  potent iometers  may be measured. 1 
I I 
1 S e l e c t s  a s soc i a t ed  s u b s t i t u t e  a c t u a t o r .  1 
I 
!Same a s  index number 4. 

I 
I 

I I 
-------L---------------------------------------J 

Changed 1 Ju ly  1967 SECTION I11 51 
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3.10 ESE RAMP CONTROL PANEL 

The ESE Ramp Control Panel (Figure 3-12) provides a means to 
over-ride the S-IB Ground Control Computer ramp functions. 

1 

3 2 
JBM M 

Figure 3-12 ESE Ramp Control Panel 

Legend for Figure 3-12 

Added 1 July 1967 

Purpose and Use 

Indicates that the SLOW RAMP is ON. 

Causes output of operational amplifiers 
to increase in the direction selected by 
switch operation. Provides the operator 
with a way to over-ride the S-IB Ground 
Control Computer. 

Provides the operator with a way to 
over-ride the S-IB Ground Control Compu- 
ter for SLOW RAMP operation of the asso- 
ciated panel. 

C/A = Control Accelerometer 
EDS/CRG = EDS/Control Rate Gyro 
CCIS = Control Computer Input 

Substitute 

Index 
No. 

1 

2 

3 

Panel 
~esignation 

SLOW 

MANUAL 

SLOW 



VOLUME I 

CONTROL SYSTEM 

3.11 CONTROL COMPUTER TEST PANEL 

The Control Computer Test Panel provides the controls for Redun- 
dancy Check No. 5 and Slow Ramp Control of the S-IB Ground Control 
Computer. The panel with its associated switches and indicators is 
shown on Figure 3-13. 

Figure 3-13 Control Computer Panel 

Legend for Figure 3-13 

Added 1 July 1967 

- 
All switches with an AUTO position, when placed in that 
position allow the associated function to be controlled 
by the S-IB Ground Control Computer (RCA-11OA). 

SECTION I11 53/54 

Index 
NO. 

1 

2 

Panel 
Designation 

REDUNDANCY CHECK 
NO. 5 

ON/OFF 

RAMP SLOW 

ON/OFF 

Purpose and Use 

Indicates that redundant check No. 5 has 
been selected. 

Used to select redundant check No. 5. 

Indicates that the slow ramp switch is 
ON. 

Used to provide a slow ramp input for 
the operational amplifiers in the S-IB 
Ground Control Computer. 
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APPENDIX A 

INSTRUMENT UNIT PHYSICAL LAYOUT DRAWINGS 

the following drawings, the flight hardware is not identified 
icle effectivity. If effectivity information is needed, the 
tern Description and Component Data Manual should be consulted. 

More than one view of an IU location panel may be shown to illus- 
trate changing configurations. Shaded areas indicate hardware which 
has not been affected by the change. 

The Instrument Unit physical layout drawings are included as an 
aid to locating the flight hardware described in this volume. 

Changed 1 July 1967 
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SATURN IB 
NOTE: C-BAND ANTENNA FOR IU-203 

IS LOCATED AT THIS POSITION 

SATURN V 
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Legend for Instrument Unit Physical Layout Drawings 

Ex 1 o m p o n e n t  Nomenclature I Index NO. I Component Nomenclature 

( Measuring Rack A4 01 
Power Distributor 

Preflight Air/GN2 Purge 
System Flexible Tubing 

I Auxiliary Power Distributor 
Measuring Rack A401 or A402 

TV Junction Box 

TV Power Divider 

TV Power Amplifier 

TV Transmitter Assembly 

Camera Control Unit (GEC) 

56 Volt Power Supply 

Measuring Rack Selector 

Source Follower 

Electronic Controller 
Assembly 

Control Accelerometer 
(Pitch) 

S-Band Power Amplifier 

Exciter Units 

S-Band Power Amplifier 

Camera Control Unit (GEC) 

I Camera Control Unit (Kintel) 
Thermal Conditioning Panel 
Heater 

I Thermal Conditioning Panel Heater 

CCS Transponder 

CCS power Amplifier 

UHF/RF Transmitter Assembly 

PCM Coaxial Switch 

CCS Coaxial Switch 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel I Heater 

Battery Dl0 

Battery D30 

Water Accumulator 

Water Solenoid Valve 

Battery D40 

Telemetry Power Divider 

Coaxial Termination 

Coaxial Switch 

Battery D20 

Thermal Expansion Chamber 

First Stage Pressure Reg- 
ulator 

Methanol-Water Accumulator 

Coolant Pump 

Water Solenoid Valve 

Water Accumulator 

Heat Exchanger Assembly 

Modulating Flow Control 
Valve 

50-Cubic-Inch Sphere 

Valve, Shutoff, Methanol- 
Water 

Umbilical Plate 

Hazardous Gas Detection 
System 

Access Door 

Water Solenoid Valve 

165-Cubic-Inch Sphere 

Coolant Pump (Primary) 

Coolant Pump (Secondary) 

Slow Speed Multiplexer 
Assembly 

Tape Recorder (Airborne) 

Measuring Rack A403 

Measuring Distributor 

CP1 or DP1 Multiplexer 
Assembly 

Added 1 July 1967 A- 15 
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Legend for Instrument Unit Physical Layout Drawings (Cont) 

Added 1 July 1967 

Index 
No. 

5 0 

51 

5 2 

5 3 

5 4 

5 5 

5 6 

5 7 

5 8 

5 9 

6 0 

60A 

61 

61A 

62 

6 3 

6 4 

6 5 

6 6 

6 7 

68 

69 

70 

7 1 

7 2 

7 3 

Component Nomenclature 

Measuring Rack A402 or A405 

~uxiliary Power Distributor 

CP1 or DP1 Multiplexer 
Assembly 

Telemetry RF Coupler 

F2 RF Transmitter Assembly 
Model I1 

VSWR pleasuring Assembly 
Model 220 

F2 Telemeter Assembly 

S1 RE' Transmitter Assembly 
Model I1 

S1 Telemeter Assembly 

Remote Digital Multiplexer J 

Telemetry RF Coupler 
Model 451 

Thermal Conditioning Panel 
Heater 

VSWR Measuring Assembly 
Model 225 

Thermal Conditioning Panel 
Heater 

P1 PCM/RF Transmitter 
Assembly Model I1 

Telemetry Calibrator Power 
and Control Assembly 

Telemetry Calibrator 

Telemetry Directional Coupler 
Model 226 

EDS Distributor 

Measuring Distributor 

Measuring Rack A404 

F1 RF Transmitter Assembly 

PCM/DDAS 

C-Band Transponder 

5-Volt Measuring Voltage 
Supply 

F1 Telemeter 

Index 
No. 

74 

75 

76 

7 7 

7 8 

78A 

78B 

78C 

78D 

7 9 

8 0 

8 1 

8 2 

8 3 

84 

8 5 

86 

8 7 

8 8 

89 

9 0 

90A 

90B 

90C 

90D 

90E 

Component Nomenclature 

P1 PCM/RF Transmitter 
Assmb-y CT-19B 

Telemetry Calibrator Power 
and Control Assembly 

Telemetry Calibrator 

Measuring ~ a c k  A408 

Measuring Rack A407 

Thermal Conditioning Panel 
Heater 

Measuring Rack A406 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

P1 PCM/RF Transmitter 
Assembly Model I1 

Switch Selector 

Remote Digital Submultiplexer 

Control-EDS Rate Gyros 

Control Signal Processor 

Measuring Rack A404 or A409 

Measuring Rack A403 or A406 

Flight Control Computer 

EDS Timer No. 2 (20 Second 
Timer) 

EDS Timer No. 1 or 3 (30, 40, 
or 60 Second Timer) 

Command Directional Coupler 

Command Power Divider 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

Measuring Rack A403 or A406 

Control-EDS Rate Gyros 

Thermal Conditioning Panel 
Heater 

A 



VOLUME I 

CONTROL SYSTEM 

Legend for Instrument Unit Physical Layout Drawings (Cont) 

Added 1 July 1967 

Index 
No. 

90F 

90G 

9 1 

9 2 

9 3 

9 4 

9 5 

9 6 

9 7 

9 8 

9 9 

100 

101 

102 

10 3 

104 

105 

106 

107 

108 

Component Nomenclature 

Thermal Conditioning Panel 
Heater 

CCS Power Divider 

Remote Digital Multiplexer J 

DDAS/Computer Interface Unit 

CCS Hybrid Ring 

CCS Power Divider 

ST-124M Platform Electronic 
Assembly 

Launch Vehicle Data Adapter 

Control Distributor 

Command Receiver 

Secure Range Safety Decoder 

Remote Digital Multiplexer K 

Launch Vehicle Digital 
Computer 

Plug Type J-Box Assembly 

ST-124M Platform AC Power 
supply 

Accelerometer Signal Con- 
ditioner 

Command Decoder 

Remote Digital Multiplexer K 

Command Decoder 

C-Band Transponder 

Index 
No. 

109 

110 

11 1 

11 2 

113 

114 

115 

116 

117 

118 

119 

12 0 

121 

12 2 

12 3 

123A 

123B 

123C 

124 

125 

Component Nomenclature 

Azusa RI Filter Assembly 

Azusa Transponder 

Gas Bearing Heat Exchanger 

Control Accelerometer (Yaw) 

Force Balance Accelerometers 

ST-124M Inertial Platform 
Assembly 

Gas Bearing Pressure Reg- 
ulator 

Low Pressure Switch 

Two-Cubic-Foot Sphere 

Gas Bearing Solenoid Valve 

Lateral Accelerometer Slosh, 
Pitch, and Yaw 

Longitudinal Accelerometer 
Orbital LH2 Venting 

Gas Bearing Heat Exchanger 

Measuring Rack A669 

UHF/RF Filter 

Gas Bearing Heat Exchanger 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

Gas Bearing Heat Exchanger 

Gas Bearing Solenoid Valve 
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APPENDIX B 

WIRING CHARTS AND LOOP SCHEMATICS 

The following pages contain loop schematics and wiring charts for the 
Control System ESE test panels. They are included in this volume as 
an aid to referencing and locating input/output signals, their 
associated test panels, and flight hardware connections. 

The wiring charts are arranged in the following order 

Panel 

Control Accelerometer Panel 
Control Computer Input Substitute Panel 
Control Computer Input Substitute Panel 
DVM Selector Panel 
DVM Selector Panel 
DVM Selector Panel 
EDS/Control Rate Gyro Panel 
Engine Actuator Substitute Panel 
Engine Actuator Substitute Panel 
Engine Actuator Substitute Panel 
Engine Actuator Substitute Panel 
Flight Control Computer Panel 
S-IB Engine Deflection Panel 
S-IVB Engine Deflection Panel 
EDS/Control Rate Gyro Panel 
ESE Ramp Control Panel 
Control Computer Test Panel 

Connector 

The loop schematics are arranged in the following order: 

Control Accelerometer Panel 
EDS/Control Rate Gyro Panel (Sheet 1 of 2) 
EDS/Control Rate Gyro Panel (Sheet 2 of 2) 
Control Computer Input Substitute Panel (Sheet 
Control Computer Input Substitute Panel (Sheet 
Control Computer Input Substitute Panel (Sheet 
Control Computer Input Substitute Panel (Sheet 
Flight Control Computer Panel 
S-IVB Engine Deflection Panel 
S-IB Engine Deflection Panel 
EDS/Control Rate Gyro-Control Signal Processor- 
Control Accelerometers-ESE-Vehicle 
Flight Control Computer-ESE-Vehicle 
Flight Control Computer-SITS-Vehicle 
Engine Actuator Substitute Panel-SITS (Sheet 1 
Engine Actuator Substitute Panel-SITS (Sheet 2 
Engine Actuator Substitute Panel-SITS (Sheet 3 
Engine Actuator Substitute Panel-SITS (Sheet 4 
Engine Actuator Substitute Panel-SITS (Sheet 5 
ESE Ramp Control Panel 
Control Computer Test Panel 

Page 

Changed 1 July 1967 
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C o n t r o l  A c c e l e r o m e t e r  P a n e l  
C o n n e c t o r  J-1 

r"--T--------------'--'-------'---T--------T--------T----------------------- 1 
( P i n  1 S i g n a l  1 Selection1 C o m m e n t s  
I I I C o d e  1 

I 
t----+-----------------------------+-----------+----------------------- I 
I A 1 + 2 0 D 2 1 0  2 8  V S A F I N G  BUS 

4 

I B I S P A R E  
I I 
I 

I 
I C 1 + 2 0 D 1 1 0  28 V BUS 

I 
1 

1 

1 D 1 2 0 D 1 R  RETURN BUS 
I 

I 
I 

1 E 1 + 2 0 D 4 1 0  1 0  V BUS 
I 

I 
I 

I F I 2 0 D 4 R  RETURN BUS 
I I 

I 
1 G !CONTROL ACCEL PWR MANUAL O F F  I -  

I 
1 2 8  V PANEL OUTPUT 

I 

I H ICONTROL ACCEL ON 1 DI-639 1 2 8  V PANEL OUTPUT 
I 

I J I CONTROL ACCEL O F F  I D I - 1 2 1 6  128 V PANEL OUTPUT 
I 

I K JCONTROL ACCEL ON LAMP I V K 3 2 - 6 0 3  1 2 8  V PANEL I N P U T  
I 

I L IYAW S E L E C T  ON I D I - 6 4 0  / 28  V PANEL OUTPUT 
I 

I M !YAW S E L E C T  O F F  / D I - 1 2 1 7  128 V PANEL OUTPUT 
I 

I N ( YAW S E L E C T  LAMP 1 DO-632  1 2 8  V PANEL I N P U T  
1 

( P JYAW OUTPUT 
I 

I V A 5 - 6 0 3  ( 0 T O  1 0  V PANEL I N P U T  I 
I R  NEGATIVE FORCE COMMAND I D I - 6 4 3  128 V PANEL OUTPUT 
I S INEGATIVE FORCE COMMAND LAMP IDO-635  1 2 8  V PANEL I N P U T  

I 

I T ( ZERO COMMAND I D I - 6 4 4  128 V PANEL OUTPUT 
I 

I U ( Z E R O  COMMAND LAMP 1 DO- 636 1 2 8 V PANEL I N P U T  
I 

1 V IRAMP SLOW LAME' ( D O - 4 2 0  I 
1 

I W l P O S I T I V E  FORCE COMMAND I D I - 5 4 2  1 28 V PANEL OUTPUT 
I 

I X I P O S I T I V E  FORCE COMMAND LAMP 1 DO-634 1 2 8  V PANEL I N P U T  
I 

( Y IFORCE CURRENT 1 - 
I 

1 0  TO 1 0  V PANEL OUTPUT / 
I '2 I PLTCH S E L E C T  ON / D I - 6 4 1  128 V PANEL OUTPUT 
I a 1 P I T C H  S E L E C T  O F F  I D I - 1 2 1 8  ( 2 8  V PANEL OUTPUT 

I 
I b I P f T C H  S E L E C T  LAMP 1 DO- 6 3 3  1 2 8 V PANEL I N P U T  

I 

I c I P I T C H  OUTPUT 
I 

I V A 4 - 6 0 1  1 0  TO 1 0  V P A N E L  I N P U T  I 
I a I RAMP SLOW ON IDO-420  I 
I e (RAMP SLOW O F F  INOT USED 

I 
I - 

I f 1 + 2 6 ~ 8 1 0  1 0  V BUS I 1 
I 

I g 1 2 6 D 8 R  RETURN BUS 
I 

I h I S P A R E  
I I I 
1 - 1 RESERVED C H A S S I S  GRD I 

I i ( S P A R E  I - 1 RESERVED S H I E L D  TERM. I 
L,--,I,-----,-,,--,----------------L---------l-----------------------J 

C o n t r o l  C o m p u t e r  I n p u t  S u b s t i t u t e  Pane l  
C o n n e c t o r  J-1 

r----T-----"---'-------------------T---------T----------------------- 
1 

! P i n  1 S ignal  Selection1 C o m m e n t s  
I I 

I 
I C o d e  I t----+-----------------------------+-----------+----------------------- I 

1 A 1 REDUNDANCY CHK NO. 1 P O S  LAMP1 DO-586  1 2 8  V PANEL I N P U T  
-I 

1 B !REDUNDANCY CHK NO. 1 NEG LAMPIDO-585  ( 2 8  V PANEL I N P U T  
I 

1 C 1 REDUNDANCY CHK NO. 1 NEG [ D I - 6 2 0  128 V P A N E L O U T P U T  
I 

I D IREDUNDANCY CMK NO. 1 POS I D I - 6 2 1  1 2 8  V PANEL OUTPUT 
I 

I E \REDUNDANCY CHK NO, 2 P O S  LAMPIDO-588  128 V PANEL I N P U T  
I 

I F 1 REDUNDANCY CHK NO. 2 NEG LAMP I DO-587 1 2 8  V PANEL I N P U T  
I 

I G IREDUNDANCY CHK NO. 2 NEG l D 1 - 6 2 2  128 V PANEL OUTPUT 
I 

I H 1 REDUNDANCY CHK NO. 2 P O S  I D I - 6  23  1 2 8  V PANEL OUTPUT 
I 

( J 1 REDUNDANCY CHK NO. 3 POS LAMP 1 DO-590  1 2 8  V PANEL I N P U T  
I 

i K 1 REDUNDANCY CHK NO. 3 NEG LAMP I DO- 589 1 2 8  V PANEL I N P U T  
I 

I L IREDUNDANCY CHK NO. 3 NEG I D I - 6 2 4  128 V PANEL OUTPUT 
I 

I M 1 REDUNDANCY CHK NO. 3 P O S  I D I - 6 2 5  128 V P A N E L O U T P U T  
I 
I 

L---,l,,,-----,--,-----------------L---------I-----------------------J 

B- 2 C h a n g e d  1 J u l y  1 9 6 7  



VOLUME I 

CONTROL S Y S T E M  

C o n t r o l  C o r n p u t e r  I n p u t  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J-1 ( C o n t  

r---- T--------------------------.---T---------T----------------------- 1 

[ P i n  I S i g n a l  1 Selection1 C o m m e n t s  I 
I I I C o d e  1 t----+-----------------------------+-----------+----------------------- I 

i 
I N 1 REDUNDANCY CHK NO. 4 P O S  LAMP I D O - 5 9 2  1 2 8  V PANEL I N P U T  
I P 1 REDUNDANCY CHK NO. 4 NEG LAMP I DO- 591 1 2 8 V PA?iEL I N P U T  

I 

1 D I - 6 2 6  1 2 8  V PANEL OUTPUT 
I 

I R [REDUNDANCY CHK NO. 4 NEG 
I D I - 6 2 7  1 2 8  V P A N E L  OUTPUT 

I 
I S IREDUNDANCY CHK NO, 4 P O S  
1 T IREDUNDANCY CHECK O F F  I D I - 6 2 8  1 2 8  V P A N E L  OUTPUT 

1 
I 

I U 1 A T T I T U D E  CONT J E T S  S P A R E  CHAN 1 1 I 
I I S E L  P I T C H  I V K 2 5 - 6 0 2  1 2 8  V P A N E L  I N P U T  I 
( V I S - I V B  S P A R E  CHAN S E L  P I T C H  I V K 2 2 - 6 0 2  1 2 8  V P A N E L  I N P U T  I 
I W 1 A T T I T U D E  CONT J E T S  S P A R E  CHAN I I 

l V K 2 4 - 6 0 2  1 2 8  V P L V E L  I N P U T  
I 

I I S E L  YAW-ROLL I 
I V K 2 3 - 6 0 2  1 2 8  V PANEL I N P U T  

I 
I X I S - I V B  S P A R E  CHAN S E L  YAW I 
I Y / A T T I T U D E  CONT J E T S  S P A R E  CHAN 1 I 

I V K 2 6 - 6 0 2  1 2 8  V P A N E L  I N P U T  
I 

I I S E L  YAW-ROLL I1 
I ( S P A R E  LAMP) 

I 
I Z I D S - 1 4  LAMP I - 

I D I - 6 1 5  ( 2 8  V P A N E L  OUTPUT 
I 

( a ICOMPARATOR R E S E T  
I V K 2 1 - 6 0 2  128 V PANEL I N P U T  

I 
I b I S - I B  BURN S U B S T I T U T E  LAMP 
I c I S - I B  BURN S U B S T I T U T E  O F F  I D I - 1 1 9 7  1 2 8  V PANEL OUTPUT 

I 

1 D I - 5 9 6  1 2 8  V P A N E L  OUTPUT 
I 

I d ( S - I B  BURN S U B S T I T U T E  ON I 
I e I S - I V B  BURN S U B S T I T U T E  LAMP I V K 2 0 - 6 0 2  1 2 8  V P A N E L  I N P U T  

I D I - 1 1 9 9  1 2 8  V PANEL OUTPUT 
I 

I f I S - I V B  BURN S U B S T I T U T E  O F F  
I D I - 5 9 8  1 2 8  V PANEL OUTPUT 

I 
I g I S - I V B  BURN S U B S T I T U T E  ON 
] h I S - I V B  COAST S U B S T I T U T E  LAMP I D O - 5 6 7  1 2 8  V PANEL I N P U T  

I 
I 

I i I S - I V B  C O A S T  S U B S T I T U T E  O F F  I D I - 1 2 0 1  1 2 8  V PANEL OUTPUT I 
I j I S - I V B  COAST S U B S T I T U T E  ON I D I - 6 0 0  1 2 8  V PANEL OUTPUT I 
I k 1 S P A C E C R A F T  CONTROL SUB. LAMP I V K 1 9 - 6 0 2  1 2 8  V PANEL I N P U T  
I m 1 S P A C E C R A F T  CONTROL S U B .  O F F  I D I - 1 1 3 4  1 2 8  V PANEL OUTPUT 

I 

( n 1 S P A C E C R A F T  CONTROL SUB. ON I D I - 3  4 2 1 2 8 V P A N E L  OUTPUT 
I 

I p I I U G U I D A N C E  F A I L U R E S U B .  L A N P I D O - 3 4 3  1 2 8  V P A N E L  I N P U T  
I 

I q I I U  GUIDANCE F A I L U R E  SUB. O F F  I C I - 3 4 0  1 2 8  V PANEL OUTPUT 
I 
I 

I r I I U  GUIDANCE F A I L U R E  SUB.  ON I D I - 3 4 5  1 2 8  V PANEL OUTPUT I 
I s I T E S T  I N P U T  A METER I A 1 - 1 0 3  10 T O  1 0  V P A N E L  I N P U T  I 
I t J T E S T  I N P U T  B METER 1 A 1 - 1 0 4  1 0  TO 1 0  V P A N E L  I N P U T  I 
I u I S - I B  BURN T E S T  LAMP 1 DO- 565 1 2 8  V P A N E L  I N P U T  

I D I - 1 1 9 8  1 2 8  V PANEL OUTPUT 
I 

I v I S - I B  BURN T E S T  O F F  
1 D I - 5 9 7  1 2 8  V PANEL OUTPUT 

I 
I w I S - I B  BURN T E S T  ON 

( D O - 5 6 6  1 2 8  V P A N E L I N P U T  
I 

I x I S-I VB BURN T E S T  LAMP 
I D I - 1 2 0 0  ] 2 8  V PANEL OUTPUT 

1 
( y I S - I V B  BURN T E S T  O F F  

I D I - 5 9 9  1 2 8  V PANEL OUTPUT 
I 

I z I S - I V B  BURN T E S T  ON 
I D I - 6 7 1  / 2 8  V PANEL OUTPUT 

I 
I AA ( S W I T C H  P O I N T  R E S E T  I 
) BB I SWITCH POINT XESET LAMP l D 0 - 6 7 2  1 2 8  V P A W L  I N P U T  1 
I C C  1 RETURN BUS 2 OD4 R I I I 
I DD l l O V  BUS + 2 0 D 4 1 0  I I I 
I E E  1 RETURN BUS 2 0 D l R  I I I 
I FF 1 RETURN BUS 2 0 D l R  I I I 
I GG 1 2 8  V B U S  + 2 0 D 1 1 0  I I I 
I HH 1 2 8  V BUS + 2 0 D 1 1 0  I I I 
I JJ 1 RETURN BUS 2 0 D 1 2  I I I 
I KK 1 RETURN BUS 2 0 D l R  I I I 
1 LL 1 2 8  V BUS + 2 0 D 1 1 0  I I I 
I MM 1 2 8  V BUS + 2 0 D 1 1 0  I I I 
I NN ) S P A R E  I - I RESERVED C H A S S I S  G K 9  I 
( PP I S P A R E  I - l K E S E R V E D  S H I E L D  TERX. I 
L----l-----------------------------l---------l-----------------------J 

C h a n g e d  1 J u l y  1 9 6 7  B-3 



VOLUME I 

CONTROL SYSTEM 

C o n t r o l  C o m p u t e r  I n p u t  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J- 2  

r---- +--P--------------------------~---------~------------------ 

l ~ i n  I S i g n a l  1 Selection1 C o m m e n t s  
I I I C o d e  I t----+-----------------------------+-----------+------------------ 
I A  I S - I V B  C O A S T  T E S T  LAMP ! D O - 5 6 8  1 2 8  V P A N S L  I N P U T  
f B I S - I V R  COAST T E S T  O F F  / D I - 1 2 0 2  1 2 8  V  P A N E L  O U T P U T  
I C  I S- I V B  COAST T E S T  ON 1 D I -  6  0 1  1 2  8 V P A N E L  OUTPUT 
1 D  1 NOT USED 
I E  I S- I B  MODE I N T E R R U P T  LAMP 

I I 
( D O - 5 7 7  1 2 8  V P A N E L  I N P U T  

I F  I S W I T C H  P O I N T  NO. 1 LAMP I D O - 5 8 1  128 V P A N E L  I N P U T  
[ G I S W I T C H  P O I N T  NO. 1 O F F  I D I - 1 2 1 2  1 2 8  V  T A N E L  OUTPUT 
( H  l S W I T C B  P O I N T  NO. 1 ON 1 D I - 6 1 6  1 2 8  V P A N E L  O U T P U T  
I J I S W I T C H  P O I N T  NO. 2  LAMP I D O - 5 8 2  1 2 8  V P A N Z L  I N P U T  
I K ( S W I T C H  P O I N T  NO. 2  O F F  1 9 1 - 1 2 1 3  ) 2 8  V P A N E L  OUTPUT 
I L  I S W I T C H  P O I N T  NO. 2  ON I D I - 6 1 7  1 2 8  V  P A N E L  O U T P U T  
1 M  I S W I T C H  P O I N T  NO. 3 LAMP I D O - 5 8 3  1 2 8  V P A N E L  I N P U T  
1 N 1 S W I T C H  P O I N T  NO. 3 O F F  I D I -  1 2 1 4  1 2 8  V  P A N E L  O U T P U T  
I P  1 S W I T C H  P O I N T  NO. 3 ON I D I -  6 1 8  1 2 8  V PANEL OUTPUT 
I R  I S W I T C H  P O I N T  NO. 4  LAMP I D O - 5 8 4  / 2 8  V P A N E L  I N P U T  
1 S 1 S W I T C H  P O I N T  NO. 4  O F F  I D I - 1 2 1 5  1 2 8  V P A N E L  OUTPUT 
I T  1 SWITCH P O I N T  NO. 4  ON I D I - 6 1 9  1 2 8  V  P A N E L  OUTPUT 
I U  I S W I T C H  P O I N T  NO. 5 LAMP I D O - 6 3 0  1 2 8  V P A N E L  I N P U T  
I V  1 S W I T C H  P O I N T  NO. 5 O F F  I D I - 1 2 3 0  1 2 8  V PANEL OUTPUT 
1 W 1 S W I T C H  P O I N T  NO. 5 ON ( D I - 6 2 9  1 2 8  V  P A N E L  OUTPUT 
I X 1 YAW S E L E C T  LANP ! D O - 5 7 4  1 2 8  V  P A N E L  I N P U T  
I Y 1 YAW S E L E C T  O F F  I D I - 1 2 0 8  1 2 8  V P A N E L  O U T P U T  
I Z  1 YAW S E L E C T  ON I D I -  6 0 7  1 2 8  V P A N E L  OUTPUT 
I a 1 R O L L  S E L E C T  LAMP 1 D O - 5 7 5  1 2 8  V  P A N E L  I N P U T  
I b 1 ROLL S E L E C T  O F F  I D I - 1 2 0 9  1 2 8  V  PANEL OUTPUT 
I c 1 R O L L  S E L E C T  ON I D I - 6 0 8  ) 2 8  V  P A N E L  OUTPUT 
1 d I P I T C H  S E L E C T  LAMP 1 DO- 5 7 6  ( 2  8 V  P A N E L  I N P U T  
I e 1 P I T C H  S E L E C T  O F F  I D I - 1 2 1 0  1 2 8  V PANEL O U T P U T  
I f ( P I T C H  S E L E C T  ON ) D I - 6 0 9  1 2 8  V  P A N E L  O U T P U T  
] g ICONTROL ACCELEROMETER LAMP I D O - 5 6 9  1 2 8  V P A N E L  I N P U T  
1 h 1 CONTROL ACCELEROMETER O F F  I D I - 1 2 0 3  1 2 8  V P A N E L  O U T P U T  
I i ICONTROL ACCELEROMETER ON I D I -  6 0  2  1 2  8 V P A N E L  OUTPUT 
I j ! S T - 1 2 4 M  LAMP I D O - 5 7 0  1 2 8  V P A N E L  I N P U T  
I k I S T - 1 2 4 M  O F F  I D I - 1 2 0 4  1 2 8  V  P A N E L  OUTPUT 
I m ] S T - 1 2 4 M  ON I D I - 6 0 3  1 2 8  V  P A N E L  O U T P U T  
I n 1 CONTROL R A T E  GYRO LAMP ! D O - 5 7 1  1 2 8  V P A N E L  I N P U T  
1 p ICONTROL RATE GYRO O F F  I D I - 1 2 0 5  1 2 8  V P A N E L  O U T P U T  
I q ICONTROL R A T E  GYRO ON I D I -  6 0 4  1 2 8  V P A N E L  OUTPUT 
I r I T E S T  I N P U T  A  LAMP ! D O - 5 7 2  1 2 8  V  P A N E L  I N P U T  
I s I T E S T  I N P U T  A  O F F  I D I - 1 2 0 6  1 2 8  V  P A N E L  O U T P U T  
I t I T E S T  I N P U T  A ON 1 D I - 6 0 5  1 2 8  V  P A N E L O U T P U T  
I u / T E S T  I N P U T  B LAMP 1 D O - 5 7 3  1 2 8  V  P A N E L  I N P U T  
I V 1 T E S T  I N P U T  B O F F  I D I - 1 2 0 7  1 2 8  V  P A N E L  OUTPUT 
/ w I T E S T  I N P U T  B  ON I D I - 6 0 6  1 2 8  V PANEL O U T P U T  
I x 1 RAMP LAMP 1 D O - 5 7 8  1 2 8  V  P A N E L  I N P U T  
I y 1 RAMP NEGATIVE I D I - 6 1 1  1 2 8  V P A N E L  OUTPUT 
1 z [RAMP P O S I T I V E  ( D I -  6 1  2  1 2  8 V  P A N E L  OUTPUT 
I AA 1 ZERO LAMP ) D O - 5 7 9  1 2 8 V P A N E L I N P U T  
I B B  IZEXO I D I - 6 1 3  1 2 8  V P A N E L  OUTPUT 
I CC 1 S T E P  ENABLE LAMP ! D O - 5 8 0  1 2 8  V  P A N E L  I N P U T  
I DD 1 S T X P  E N A S L E  O F F  I D I - 1 2 2 9  1 2 8  V P A N E L  O U T P U T  
1 E E  1 S - I B  MODE I N T E R R U P T  O F F  I D I - 1 2 1 1  1 2 8  V P A N E L  OUTPUT 
L----l-----------------------------L---------L------------------ 

B-4 Changed 1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

C o n t r o l .  C o m p u t e r  I npu t  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J - 2  ( C o n t )  

r--'T-'--'-'----------------------T-f------7----------------------- 
1 

! P i n  1 S igna l  1 Selection1 C o m m e n t s  
I C o d e  I 

I 
I I t----+-----------------------------+-----------+----------------------- I 

1 FF 1 S- I B  MODE INTERRUPT ON I D I - 6 1 0  1 2 8  V  PANEL OUTPUT 
i 

I GG 1 S T E P  ENABLE ON I D I - 6 1 4  1 2 8  V PANEL OUTPUT 
I 

I HH (SPARE 
I 

I JJ ISPARE 
I I I 

I KK ISPARE 
I I I 
I I 

I LL 1 SPARE 
I 

I MM ) SPARE 
I I I 

I NN 1 SPARE 
I I I 
I - 1 RESERVED CHASSIS GND I 

I P P  1 SPARE I - 1 RESERVED SHIELD TERM. I 
L-,,I----------------------------I---I--------L----------------------J 

DVM Selector P a n e l  
C o n n e c t o r  J-1 

r---T---------------------T----------------'-- 
1 

/ P i n  I Signa 1 I I n t e r n a l  Wiring I 
I I 7--------- i -- --- - - 
I I I T o  I T h r u  I t----+------------------------+--------+--------- 
I A I S - I B  1 BY 

f 
I SWlA6 I T B l A  I 

I B  I S - I B  1 BY I SWlB6  I T B l B  I 
1 C I S - I B  1 MY I SWlA14 1 T B l C  I 
I D 1 S - I B I 1  MY I SW1B14 I T B l D  I 
I E  I S - I B l A I Y  I SW2A5 ) T B l E  I 
I F 1 S - I B  1 AIY I SW2B5 I T B l F  I 
I G I S - I B l B P  I SWlA2 I T B l G  I 
I H I S - I B  1 BP I SWlB2 I T B l N  I 
I J 1 S - I V  1 MP I SWlAlO I T B l J  I 
I K / S - I B  1 MP I SWlBlO I T B l K  I 
I L 1 S - I B  1 A I P  I SWlA18 / T B l L  I 
I M I S -1B 1 A I P  1 SWlA18 I TBlM, I 
I N I S - I B  2  BY 1 S W l A 7  I TBlN I 
( P I S - I B  2  BY I SWlB7 I T B l P  ( 
I R I S - I B  2  MY I S W l A l 5  I T B l R  I 
I S I S - I B  2  MY I S W l B l S  I T B l S  I 
I T ) S - I B  2  AIY I SW2A6 I T B l T  I 
I U I S - I B  2  AIY I SW2B6 I TB4U I 
I V  I S - I B  2  BP ( S W l A 3  I T B l V  1 
I W I S-IB 2  BP I SWlB3 1 TBlW I 
I X I S - I B  2 MP I S W l A l l  1 TB2A 1 
I V  I S - I B  2  MP I S W l B l l  I TB2B I 
I Z I S - I B  2 A I P  I SW2A2 ) TB2C 1 
I a I S - I B  2  A I P  I SW2B2 I TB2D I 
I b I S - I B  3  BY I SWlA8 I TB2E I 
1 c I S - I B  3 BY I SWlB8 I TB2F  I 
I d I S - I B  3 MY I S W l A l 6  I TB2G I 
I e I S - I B  3 MY I SWlB16  I TB2H I 
I f  I S - I B 3 A I Y  I SW2A7 1 T B 2 I  I 
I g I S - I B  3  AIY I SW2B7 I TB2K 1 
I h I S - I B 3 B P  I SWlA4 ( TB2L I 
I i I S - I B  3 BP I SWlB4 I TB2M ) 
( j I S - I B  3 MP I SWlA12  I TB2N 1 
L---l-------------,,-------I-----I-I-II----L---------J 



VOLUME I 

CONTROL SYSTEM 

DVM Selector P a n e l  
C o n n e c t o r  J- 1 ( C o n t  1 

r'---f-----'-----------------T---------------------- 1 
l P i n  I Signa l  I I n t e r n a l  Wiring ) 
I I T--------' 4 - - - --- -- 
I I I T o  I T h r u  I I----+------------------------+-----+--------- 
I k 1 S - I B  3 MP 

+ 
I SWlB12 I TB2P I 

I m 1 S - I B  3 A I P  I SW2A3 I TB2R I 
I n I S - I B  3 A I P  I SW2B3 I TB2S I 
I p I S - I B  4 BY I SWlA9 I TB2T 1 
I q I S - I B 4 B Y  I SWlB9 I TB2U ) 
I r I S - I B  4 MY I S W l A l 7  I TB2V. I 
( s 1 S - I B  4 MY I SWlB17  I TB2W ) 
I t I S - I B  4 AIY I SW2A8 I TB3A 1 
I u I S - I B  4 AIY I SW2B8 I TB3B I 
1 v I S - I B  4 BP I SWlA5 I TB3C 1 
( w I S - I B  4 BP I SWlB5 I TB3D ( 
( x I S - I B  4 MP ( SWlA.13 I TB3E I 
I y I S - I B  4 MP I SWlB13 1 T B 3 F  I 
I z I S - I B  4 A I P  I SW2A4 I TB3G I 

AA 1 S - I B  4 AIP 1 SW2B4 I TB3H I 
I BB I S-IVB MY I SW2A10 I T B 3 J  1 
I CC I S- IVB MY I SW2B10 I TB3K ( 
I DD I S- IVB AIY I SW2A11 1 TB3L 1 
I EE ) S-IVB AIY I SW2B11 I TB3M I 
I F F  I S - IVB MP I SW2A9 I TB3N I 
I GG I S-IVB MP I SW2B9 I TB3P I 
I HH I S-IVB A I P  I SW2A12 I TB3R I 
I JJ I S-IVB A I P  I SW2B12 I TB35 I 
I KK I SPARE I - I TB3T I 
( LL I SPARE I - I TB3U I 
I MM I SPARE I - I TB3V I 
I NN ( SPARE I - I TB3W ( 
I P P  I SHIELD TERMINATION I - I - I 

DVM Selector P a n e l  
C o n n e c t o r  J- 2 

r'_--T-'-'--"---"---'----------7--------- 1 

1 P l n  I S i g n a l  I I n t e r n a l  Wiring I 
I I -r--------- 4 t-- - - - -- - - 
I I I T o  I T h r u  I t----+------------------------ +--------+--------- 
I A 1 6 0  VDC 1 Y  

f 
I SW2Al7 I TB4A I 

I B / 6 0  VDC 1 Y  I SW2B17 I TB4B I 
I C 1 6 0  VDC I P  I SW2Al3 I TB4C 1 
I D 1 6 0  VDC I P  ( S W 2 B 1 3  I T 3 4 0  1 
I E 1 6 0  VDC 2Y I SW2A18 I TB4E I 
I F 1 6 0  VDC 2Y I SW2B18 1 T B 4 F  I 
I G 1 6 0  VDC 2P  I SW2A14 I TB4G I 
I H 1 6 0  VDC 2 P  1 SW2B14 1 TB4H I 
I J 1 6 0  VDC 3Y I SW2Al9 I T B 4 J  I 
I K 1 6 0  VDC 3 Y  I SW2B19 1 TB4K I 
( L 1 6 0  VDC 3 P  I SW2A15 1 TB4L I 
L,---I--,,,---,-------,---------L---------L---------J 



VOLUME I 

CONTROL SYSTEM 

DVM Selector P a n e l  
C o n n e c t o r  J-1 ( C o n t )  

r'--f-----------------------f--------------------- 1 
!Pin I S i gna l  ) I n t e r n a l  Wir ing  1 
I I T--------- i t- -- - - - - - - 
I I I T o  I T h r u  I t----+------------------------+-------+--------- 
I M 1 6 0  VDC 3 P  

4 
I SW2B15 I TB4M I 

I N 1 6 0  VDC 4Y I SW2A20 I TB4N I 
I P 1 6 0  VDC 4Y I SW2B20 I T B 4 P  I 
\ R 1 60 VDC 4 P  I SW2A16 I TB4R ) 
I S 1 6 0  VDC 4 P  I SW2B16 I T B 4 S  I 
I T I T E S T  I N P U T  A I SW3A6 I TB4T I 
I U I T E S T  INPUT A I SW3B6 ( TB4U ( 
I V I T E S T  I N P U T  B I SW3A7 I TB4V I 
I W I T E S T  INPUT B I SW3B7 I TB4W I 
I X 1 SPARE I - I TBSA I 
I Y 1 SPARE I - I TBSB I 
I Z I SPARE I - I TB5C I 
l a  I S P A R E  I - I TB5D I 
I b ( SPARE I - I T B 5 E  ( 
I c I SPARE I - I T B 5 F  I 
I d I TORQUER I S W 3 A 2  I TB5G I 
I e I TORQUER I SW3B2 I TB5H I 
) f 1 TORQUER $1 SW3A3 I T B S J  1 
I g I TORQUER $ 1  I SW3B3 1 TBSK I 
I h I TORQUER $ 2  I SW3A4 I TB5L  I 
I i I TORQUER $ 2  I SW3B4 ( TB5M ( 
I j I TORQUER $ 3  I SW3AS I TB5N I 
( k I TORQUER $ 3  I SW3B5 I T B 5 P  I 
I m  l $ R  I S W 3 A 1 0  1 TBSR I 
I n  1 i 6 R  I S W ~ B I O  I m5s I 
I P  I ? y  I SW3A9 I TB5T  I 
I S  I @ y  I SW3B9 I TB5U I 
( r  I g P  I SW3A8 I TB5V I 
I S  I $ P  I SW3B8 1 TB5W I 
I t  I Y Y  I SW3A12 I TB6A I 
l U  l y y  I SW3B12  I TB6B I 
\ V  I Y P  I SW3A11 1 T B 6 C  I 
I w  ~ Y P  I S W 3 B 1 1  I TB6D I 
I x 1 SPARE I - I T B 6 E  I 
1 y 1 SPARE I - I T B 6 F  ( 
I z I SPARE I - I TB6G I 
I AA ( SPARE I - I TB6H I 
( BB I SPARE I - I T B 6 J  I 
I CC I SPARE I - I TB6K I 
I DD I SPARE I - 1 TB6L  I 
I E E  I SPARE I - I TB6M I 
I FF I SPARE I - I TB6N ( 
I GG I SPARE I - I T B 6 P  1 
1 HH I SPARE I - 1 TB6R I 
I JJ I SPARE I - I 7x36s I 
\ KK ( SPARE I - I T B 6 T  1 
I L L  I SPARE I - I TB6U I 
I MM 1 - 2 8  V I S W l C 2  I UB6V 1 
I NN 1 + 2 8  V I S W l C l  1 TB6W ( 
I PP 1 SHIELD TERMINATION I - I - I 
L----l------------------------I--------I---------J 



VOLUME I 

CONTROL S Y S T E M  

DVM Selector P a n e l  
C o n n e c t o r  J-3 

F----f------'----------------------f---------f----------------------- 1 

l P i n  I Signa 1 I T o  I C o m m e n t s  
/----+-----------------------------+---------+----------------------- 

I 

I A  DIGITAL VOLTMETER A INPUT 1 s w l ~ l  I (SWITCH IA COMMON) 
4 
I 

I B 1 D I G I T A L  VOLTMETER B I N P U T  1 S W l B l  I ( S W I T C H  1 B  COMMON) I 
I C  INOT USED I 1 I 
I D \ N O T  U S E D  I I I 
1 E I N O T  USED I I I 
I F J N O T  U S E D  I I I 
I G 1 NOT USED I I I 
I H 1 NOT USED 1 1 I 
I J ! N O T  U S E D  I I I 
I K J N O T  USED I I I 
I L / N O T  USED I I I 
I M INOT USED I I I 
I N !NOT U S E D  I I I 
( P INOT USED I I I 
I R INOT U S E D  I 1 1 
1 S INOT USED I I I 
( T 1 NOT USED I I I 
I U I N O T  U S E D  I I I 
1 V [ N O T  USED I I I 
1 W I N O T  U S E D  I I I 
I X 1 NOT USED I I I 
I Y INOT U S E D  I I I 
I Z INOT U S E D  I I I 
/ a !NOT U S E D  1 1 I 
I b J N O T  USED I I I 
I c INOT USED I I 
I d INOT USED 

I 
I I I 

I e  NOT USED I I I 
( f INOT U S E D  I I I 
I g / N O T  USED I I I 
1 h INOT USED I I I 
I i  NOT USED I I I 
L----I-----------------------------l---------L----------------------J 

E D S / C o n t r o l  H a t e  G y r o  Panel  
C o n n e c t o r  J-1 

r----t--------------'--------------7-----T---------T----------------------- 1 

l P i n  1 S i  g n a l  1 Se lec t ion  1 C o m m e n t s  I 
1 I 1 C o d e  1 /----+----------------------------+---------+----------------------- 

I 

I A 1 + 2 0 D 2 1 0  28 V S A F I N G  BUS 
I 

I I I 
I (RAMP SLOW O F F  1 ~ 1 - 7 3 7  ( 2 8  V P A N E L  OUTPUT I 
I C  [ + 2 0 D 1 1 0  2 8  V BUS 1 I I 
I D 1 2 0 D l R  RETURN BUS I I I 
I E  1 2 6 D 8 R  RETURN BUS I I I 
I F 1 + 2 6 D 8 1 0  1 0  V BUS I I 1 
I G \ G R O U P  3 P I T C H  I V R 1 3 - 6 0 2  1 0  TO 1 0  V P A N E L  I N P U T  I 
I H 1 GROUP 3 R O L L  I V R 1 5 - 6 0 2  10 T O  1 0  V P A N E L  I N P U T  / 
I J IGROUP 3 YAW ( V R 1 4 - 6 0 2  10 TO 1 0  V P A N E L  I N P U T  I 
( K 1 GROUP 3 TORQUER IA1-704 10 TO 1 0  V P A N E L  I N P U T  I 
L-,--I----------------__-------------L---------L-----------------------J 

B-8  C h a n g e d  1 July 1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

E D S / C o n t r o l  R a t e  G y r o  P a n e l  
C o n n e c t o r  J-1 ( C o n t )  

r'---T'--------------'------7----'----T----------------------- 1 
l P i n  I S i g n a l  1 selection1 C o m m e n t s  

1 coae I 
I 

I I t----+-----------------------------+---------+----------------------- I 

( L 1 GROUP 3 S E L E C T  LAMP I D O - 6 5 6  1 2 8  V PANEL I N P U T  
i 

I M \GROUP 3 S E L E C T  ON 1 D I - 6 6 9  ) 2 8  V PANEL OUTPUT 
I 

I N 1 GROUP 3 S E L E C T  O F F  I D I - 1 2 2 5  1 2 8  V PANEL OUTPUT 
I 

1 P IGROUP 1 S E L E C T  O F F  1 D I - 1 2 2 3  1 2 8  V PANEL OUTPUT 
I 

I R ) GROUP 1 S E L E C T  ON ) D I - 6 6 7  1 2 8  V PANEL OUTPUT 
I 

( S ( G R O U P  1 S E L E C T  LAMP 1 DO-654 1 2 8  V PANEL I N P U T  
I 

I T 1 GROUP 1 TORQUER 
I 

I A l - 0 7 2  ( 0  T O  1 0  V PANEL I N P U T  I 
( U (GROUP 1 YAW J R 8 - 2  1 0  TO 1 0  V PANEL I N P U T  1 
I V ]GROUP 1 ROLL 1 R 1 2 - 2  1 0 TO 1 0  V PANEL I N P U T  I 
( W IGROUP 1 P I T C H  J R 1 3 - 2  1 0  T O  1 0  V PANEL I N P U T  I 
( X \GROUP 2 S E L E C T  O F F  ( D I - 1 2 2 4  1 2 8  V PANEL OUTPUT 
I Y IGROUP 2 S E L E C T  ON I D I - 6 6 8  128 V PANEL OUTPUT 

I 

I Z 1 GROUP 2 S E L E C T  LAMP I D O - 6 5 5  1 2 8  V PANEL I N P U T  
I 

I a 1 GROUP 2 TORQUER 
I 

I A 1 - 0 7 3  ) 0 T O  1 0  V PANEL I N P U T  1 
1 b 1 GROUP 2 YAW I V R l l - 6 0 2  10 TO 1 0  V PANEL I N P U T  I 
I c 1 GROUP 2 ROLL I V R 1 2 - 6 0 2  1 0  T O  1 0  V PANEL I N P U T  I 
I d IGROUP 2 P I T C H  I V R 1 0 - 6 0 2  ( 0  TO 1 0  V PANEL I N P U T  I 
I e [MANUAL SYSTEM POWER O F F  I - 1 2 8  V PANEL OUTPUT 
( f 1 SYSTEM POWER ON I D I - 6 6 0  1 2 8  V P A W L  OUTPUT 

1 

I g 1 SYSTEM POWER O F F  1 D I - 1 2 1 9  ( 2 8  V PANEL OUTPUT 
I 

1 h ISYSTEM POWER LAMP I V K 3 6 - 6 0 2  1 2 8  V PANEL I N P U T  
I 

I i 1 GROUP 1 UP-TO-SPEED LAMP I V R 2 8 - 6 0  2 1 2 8  V PANEL I N P U T  
I 

I j ( GROUP 2 UP-TO-SPEED LAMP ( V R 2 9 - 6 0 2  1 2 8  V PANEL I N P U T  
1 

I k IGROUP 3 UP-TO-SPEED LAMP 1 V R 3 0 - 6 0 2  128 V PANEL I N P U T  
I 

I m )COMPARATOR MONITOR R E S E T  J D I - 6 7 0  1 2 8  V PANEL OUTPUT 
I 

I n 1 GROUP 1 ROLL l R 3 4 - 2  
I 

1 0  TO 1 0  V PANEL I N P U T  I 
( p IYAW S P A R E  CHAN A C T I V E  LAMP I V R 2 7 - 6 0 2  1 2 8  V PANEL I N P U T  
I q 1 R O L L  S P A R E  CHAN A C T I V E  LAMP I V R 2 6 - 6 0 2  1 2 8  V PANEL I N P U T  

I 

I r I P I T C H  S P A R E  CHAN ACTIVE LAMP J V R 2 5 - 6 0 2  1 2 8  V PANEL I N P U T  
I 

1 s IYAW A X I S  S E L E C T  ON I D I - 6 6 1  1 2 8  V PANEL OUTPUT 
I 

I t IYAW A X I S  S E L E C T  O F F  I D I - 1 2 2 0  1 2 8  V PANEL OUTPUT 
I 

I u 1 YAW A X I S  S E L E C T  LAMP I DO-64R 1 2 8  V PANEL I N P U T  
I 

I v I R O L L  A X I S  S E L E C T  ON I D I - 6 6 3  ( 2 8  V PANEL OUTPUT 
I 

I w ( ROLL A X I S  S E L E C T  O F F  I D I - 1 2 2 2  1 2 8  V PANEL OUTPUT 
I 

I x 1 R O L L  A X I S  SELECT LAMP I D O - 6 5 0  1 2 8  V PANEL I N P U T  
I 

I Y ( P I T C H  A X I S  S E L E C T  ON I D I - 6 6 2  j 2 8  V PANEL OUTPUT 
I 

1 2 I P I T C H  A X I S  SELECT O F F  / D L - 1 2 2 1  1 2 8  V PANEL OUTPUT 
I 

I AA 1 P I T C H  A X I S  S E L E C T  LAMP I D O - 6 4 9  128 V PANEL I N P U T  
I 

\ BB \RUW P O S I T I V E  I D I - 6 6 4  1 2 8  V PANEL OUTPUT 
I 

I CC I =  SLOW LA@ l D 0 - 6 5 9  1 2 8  V PANEL I N P U T  
I 

1 D D  1 ZERO TORQUE COMMAND I D l - 6 6 6  1 2 8  V PANEL OUTPUT 
I 

I EE 1 ZERO TORQUE COMMAND LAMP 1 DO-653  1 2 8  V PANEL I N P U T  
I 

I FF JRAMP NEGATIVE 
I 

I D I -  6 6 5  1 2 8  V PANEL OUTPUT 
I GG Im/1l? L W S  1 D 0 - 6 5 1 , 6 5 4  2 8  V PANEL I N P U T  

I 

I HH 1 2 0 D 4 R  RETURN BUS 
1 

I JJ 1 + 2 0 D 4 1 0  1 0  V BUS 
I I I 

I KK (GROUP 2 ROLL 
I I 1 
I V R 3 4 - 6 0 2  1 0  T O  1 0  V PANEL I N P U T  I 

I L L  (GROUP 3 ROLL J V R 3 5 - 6 0 2  1 0  TO 1 0  V PANEL I N P U T  1 
I MM I M P  SLOW ON I D I - 0 2 8  1 2 8 V P A N E L O U T P U T  ! 
I NN I S P A R E  I - 1 RESERVED C H A S S I S  GRD 1 
( P P  ( S P A R E  I - IRESERVED S H I E L D  TERM. ) 
L----L-----------------------------L---------l-----------------------J 

C h a n g e d  1 J u l y  1 9 6 7  B-9 



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel  
C o n n e c t o r  J-1 

r---7--------------------------------------------------------------- 
1 

l P i n  I Signa l  
t----+------------------------------------------------------------- I 
( A I SPARE 

4 

I B I SPARE 
I 

I C I SPARE 
I 

1 D 1 SPARE 
I 

I E I SPARE 
I 

( F I SPARE 
I 

I G ( SPARE 
I 

I H ) CONTROL S - I B  ENG 1 YAW 
I 

I J I CONTROL S - I B  ENG 1 P I T C H  
I 

I K 1 CONTROL S - I B  ENG 2 YAW 
I 

L 1 CONTROL S - I B  ENG 2 P I T C H  
I 

I M I CONTROL S - I B  ENG 3 YAW 
I 

I N I CONTROL S - I B  ENG 3 P I T C H  
I 

I P I CONTROL S - I B  ENG 4 YAW 
I 

I R 1 CONTROL S - I B  ENG 4 P I T C H  
I 

I S I CONTROL S - I B  ENG 1 YAW 
I 

I T I CONTROL S - I B  ENG 1 P I T C H  
I 

I U I CONTROL S - I B  ENG 2 YAW 
I 

I V I CONTROL S - I B  ENG 2 P I T C H  
I 

I W I CONTROL S - I B  ENG 3 YAW 
I 

I X I CONTROL S - I B  ENG 3 P I T C H  
I 

I Y I CONTROL S - I B  ENG 4 YAW 
I 

I Z I CONTROL S - I B  ENG 4 P I T C H  
I 

I a I MEAS S - I V B  ENGINE P I T C H  
I 

I b I MEAS S - I V B  ENGINE YAW 
I 

I c / MEAS S - I V B  ENGINE P I T C H  
I 

I d I MEAS S - I V B  ENGINE YAW 
I 

I e I S - I V B  ENGINE O F F  
I 

I f I S - I V B  ENGINE ON (DO-111 )  
I 

1 g I NOT USED 
I 
I 

I h l 5 V  IP 
I i 1 + 2 8 D 8 1 0  2 8 V  BUS 

I 

I j I + RETURN 
I 

I k ( - I p  APS J E T  
1 

I m I NOT USED 
I 
1 

I n I 5 V  111 OR IIV 
I p I NOT USED 

I 
1 q I - I I I A P S  J E T  

I 
I r I + RETURN 

I 
I s I - IIV APS J E T  

I 
I t  I N O T U S E D  

I 
I u f 5v I I I p  

I 
I v I 28D8R RETURN BUS 

I 

I w I - 1 I I p  APS  J E T  
I 

I x I +RETURN 
I 

( y I NOT USED 
I 

( z 1 5 V  1111~ OR 11111 
I 

I AA I NOT USED 
I 

1 BB I -IIIIV A P S  J E T  
I 

I CC 1 + r e t u r n  
I 

1 DD I -11111 APS J E T  
I 
I 

L----L-------------------,,-,---,-,--,,,,,-----------------------J 



VOLUME I 

CONTROL S Y S T E M  

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel  
C o n n e c t o r  J-1 ( C o n t )  

r-T-T--------------------------.------------------------------------- 
1 

1-n I S igna 1 t----+--------------------------------------------------------------- I 
I E E I  S P A R E  

-1 

\ FF I S P A R E  
I 

I GG I SPARE 
I 

I HH 1 S P A R E  
I 

I JJ I S P A R E  
I 

I KK I S P A R E  
I 

I LL I HARDWIRED T O  MM 
I 

I MM I HARDWIRED T O  L L  
I 

I NN I C H A S S I S  GROUND 
I 

I PP I S H I E L D  T E R M I N A T I O N  
1 
I 

L,--_l-------------------------------------------------------------J 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel 
C o n n e c t o r  J -2  

r--'--------------------------'----------------------4-------- 
1 

l P i n  1 S i g n a l  
t - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I 
I A  I -YAW C O I L  N O . 1 E N G  N O . l  

i 

I B I + Y A W  C O I L  NO. 1 E N G  N O . l  
I 

I C  I - Y A W  C O I L  N O . 2 E N G  NO.1 
I 

I D  I + YAW C O I L  NO. 2  ENG N O . l  
I 

I E I YAW B E T A  ENG N O . l  
I 

I F ( YAW E N G I N E  N 0 . 1  P O S I T I O N  
I 

I G  I - P I T C H  C O I L  NO 1 ENG N 0 . 1  
I 

I H  I + P I T C H  C O I L  NQ 1 ENG N O . l  
I 

I J I - P I T C H  C O I L  NO. 2  ENG N 0 . 1  
I 

( K 1 + P I T C H  C O I L  N O . 2  ENG N O . l  
I 

I L 1 P I T C H  B E T A  ENG NO. 1 
1 

I M  I P I T C H  E N G I N E  N O . l  P O S I T I O N  
I 

I N  I - YAW C O I L  NO. 1 ENG NO. 2  
I 

1 P I + YAW C O I L  NO. 1 ENG N 0 . 2  
I 

I R  I - Y A W  C O I L  N O . 2  ENG N 0 . 2  
I 

I S I + YAW C O I L  NO. 2  ENG N 0 . 2  
I 

( T I YAW B E T A  ENG N 0 . 2  
I 

I U  I YAW E N G I N E  N 0 . 2  P O S I T I O N  
I 

I V  I - P I T C H  C O I L  N O . l  ENG N 0 . 2  
I 

( W  I + P I T C H  C O I L  NO. 1 ENG NO. 2 
I 

I X  1 - P I T C H  C O I L  NO. 2  ENG NO. 2 
I 

I Y  I + P I T C H  C O I L  NO. 2  ENG N 0 . 2  
I 

I Z I P I T C H  BETA ENG NO. 2 
I 

( a I P I T C H  E N G I N E  N 0 . 2  P O S I T I O N  
I 

\ b 1 - YAW C O I L  NO. 1 ENG N 0 . 3  
I 

I c I + YAW C O I L  N O . l  ENG N 0 . 3  
I 

I d I - YAW C O I L  N 0 . 2  ENG N 0 . 3  
I 

I e I + YAW C O I L  N 0 . 2  ENG N 0 . 3  
I 

I f I YAW B E T A  ENG NO. 3 
I 

1 g 1 YAW E N G I N E  NO. 3 P O S I T I O N  
I 

I h I - P I T C H  C O I L  NO. 1 ENG N 0 . 3  
I 

I i I + P I T C H  C O I L  N O . l  ENG N 0 . 3  
I 

j I - P I T C H  C O I L  N 0 . 2  ENG N 0 . 3  
1 

k I + P I T C H  C O I L  N 0 . 2  ENG N 0 . 3  
I 

1 m I P I T C H  BETA ENG N 0 . 3  
I 

1 n 1 P I T C H  E N G I N E  N 0 . 3  P O S I T I O N  
I 
I 

L,---L,-------------------------------------------------------------J 

Changed 1 J u l y  1 9 6 7  B-11 



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  Panel 
C o n n e c t o r  5-2 ( C o n t )  

T---f------------------------------------------------------------- 
1 

l P i n  I Signal  
t----+-------------------------------------------------------------- I 
I p I - YAW C O I L  N0.1 ENG N0.4  

+ 
1 q 1 + YAW C O I L  N 0 . 1  ENG N 0 . 4  

I 

I r I - YAW C O I L  N0.2 ENG NO. 4 
I 

I s I + YAW C O I L  N0.2 ENG N 0 . 4  
I 

1 t I YAW BETA ENG NO. 4 
I 

I u I YAW ENGINE NO. 4 P O S I T I O N  
I 

1 v I - P I T C H  C O I L  NO.l ENG N 0 . 4  
I 

1 w I + P I T C H  C O I L  N0.1 ENG N 0 . 4  
I 

I x I - P I T C H  C O I L  N0.2 ENG NO. 4 
I 

I y I + P I T C H  C O I L  N0.2 EMG N 0 . 4  
I 

I z I P I T C H  BETA ENG NO. 4 
I 

I AA 1 P I T C H  E N G I N E  NO. 4 P O S I T I O N  
I 

1 B B  I BETA CENTER T A P  ENG N 0 . 1  
I 

1 C C  I BETA CENTER T A P  ENG NO. 1 
I 

1 DD 1 BETA CENTER T A P  ENG NO. 2 
I 

I E E  I BETA CENTER TAP ENG NO. 2 
I 

1 FF I BETA CENTER T A P  ENG N 0 . 3  
I 

I GG I BETA CENTER T A P  ENG NO. 3 
I 

I HH ( BETA CENTER T A P  ENG NO.4 
I 

I JJ I BETl'A CENTER T A P  ENG NO. 4 
I 

I KK I S P A R E  
I 

I L L  I S P A R E  
I 

I MM I J3MM (HARDWIRED) 
I 

I NN ( C H A S S I S  GROUND 
I 

I PP I S H I E L D  TERMINATION 
I 
I 

L----A------------------------------------------------------------J 

E n g i n e  A c t u a t o r  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J-3 

r----f-'--------------------------------------------------------- 
1 

/ P i n  I Signa l  t----+------------------------------------------------------------- I 
I A I POWER ON ( D O - 1 0 3 )  

4 
I B ( POWER ON 

I 
I C I POWER ENABLE LAMP ( ~ 1 - 1 0 3 )  

I 
I D I POWER ON 

I 
I E I POWER ON 

I 
I F I S - I B  ENGINE N O . l  ON 

I 
I G I S - I B  ENGINE N0.2 ON 

I 

I H I S - I B  ENGINE NO. 3 ON 
I 

I J I S - I B  ENGINE N0.4  ON 
I 

I K I S - I V B  ENGINE ON 
I 

I L I S - I V B  P I T C H  ACTUATOR I N P U T  
I 

I M I S - I V B  P I T C H  ACTUATOR REFERENCE 
I 

I N I S - I V B  YAW ACTUATOR I N P U T  
I 

I P ) S - I V B  YAW ACTUATOR REFERENCE 
I 

I R I S - I V B  YAW ACTUATOR P O S I T I O N  
I 

I S I S P A R E  
I 

I T ( S P A R E  
I 

I U 1 S P A R E  
I 

I V 1 S P A R E  
I 

I w I S - I V B  P I T C H  ACTUATOR P O S I T I O N  
I 

I X 1 MEAS S - I B  ENG N O . l  YAW 
I 
I 

L---L------------------------------------------------------------J 

B - 1 2  C h a n g e d  1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel 
C o n n e c t o r  5-3 ( C o n t )  

r--'7--------------------------------------------------------------- 
1 

lPin I S i g n a l  
t---+------------------------------------------------------------- I 
I Y  I MEAS S- I B  ENG NO. 1 P I T C H  

i 

I Z I MEAS S - I B  ENG NO. 2 YAW 
I 

1 a I MEAS S - I B  ENG NO. 2 P I T C H  
I 

I b I MEAS S - I B  ENG NO. 3 YAW 
I 

I c I MEAS S - I B  ENG N 0 . 3  P I T C H  
I 

I d I MEAS S- I B  ENG NO. 4  YAW 
I 

I e I MEAS S - I B  ENG N 0 . 4  P I T C H  
I 

( f 1 MEAS S - I B  ENG NO. 1 YAW 
I 

I g I MEAS S - I B  ENG N O . l  P I T C H  
1 

I h I MEAs S - I B  ENG NO. 2 YAW 
I 

( i I MEAS S - I B  ENG NO. 2 P I T C H  
I 

I j I MEAS S - I B  ENG N 0 . 3  YAW 
I 

] k I MEAS S - I B  ENG NO. 3 P I T C H  
I 

j m I MEAS S - I B  ENG N 0 . 4  YAW 
I 

I n I MEAS S - I B  ENG NO. 4  P I T C H  
I 

J p 1 S - I B  ENG N 0 . 1  O F F  
I 

I q I S - I B  ENG N O . l  ON ( D O - 1 0 7 )  
I 

1 r I S - I B  ENG N0.2  O F F  
I 

I s I S - I B  ENG N 0 . 2  ON ( D O - 1 0 8 )  
I 

1 t I S-IB ENG N 0 . 3  O F F  
I 

I u 1 S - I B  ENG N 0 . 3  ON ( D O - 1 0 9 )  
I 

1 v 1 S - I B  ENG N 0 . 4  O F F  
I 

I w I S - I B  ENG N 0 . 4  ON ( D O - 1 1 0 )  
I 

I x 1 S P A R E  
I 
I 

I Y  l $A 
I z  I $ B  

I 
I A A I  % C  

I 
I B B  I S P A R E  

I 
I C C  I + 6 D 1 7 1  2 8 V  BUS 

I 
I DD I S P A R E  

I 
I E E  I S P A R E  

I 

I FF I S P A R E  
I 

I GG I 6 D 1 R  RETURN B U S  
I 

I HH ( S P A R E  
I 

I JJ I S P A R E  
I 

I KK I S P A R E  
I 

I LL 1 S P A R E  
I 

I MM 1 52 MM HARDWIRE 
I 

I NN 1 C R A S S I S  GROUND 
I 

I PP I S H I E L D  TERMINATION 
I 
I 

L,,-ll,--------------------,-------------------------------------------J 



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel  
C o n n e c t o r  J-58 

r--r------------------------------------------------------- - 
l P i n  I 

1 
Signal 

t----+------------------------------------------------------ I 
I A  1 $A 

i 

I B  I $B 
I 

I C  1 3 c  
I 

I D I SHIELD TERMINATION 
I 

I E I SPARE 
I 

I F I SPARE 
I 

1 G I SPARE 
I 

1 H I RETURN TO POWER SUPPLY 1 3 6 4 A 1 2  
I 

I J 1 + I 5 0  V 
I 

I K 1 - 1 5 0  V 
I 

1 L 1 -112 v 
I 

] M 1 + I 1 2  V 
I 

I N 1 - 5 V  
I 

I P I SPARE 
I 

I R I RETURN T O  P W E R  SUPPLY 1 3 6 4 A 1 2  
I 

I S I SPARE 
I 

I T 1 SPARE 
I 

I U 1 SPARE 
I 

I V 1 SPARE 
I 

I W I NOT USED 
I 

I X 1 RETURN 
I 

I Y I RETURN 
I 

1 Z I RETURN 
I 

I a I RETURN 
I 

I b [ RETURN 
I 

I c I RETURN 
I 

I d I RETURN 
I 

I e I RETURN 
I 

I f 1 RETURN 
I 

1 g I RETURN 
I 

I h 1 RETURN 
I 

I i I RETURN 
I 

I j I RETURN 
I 

I k 1 RETURN 
I 

I m 1 RETURN 
I 

I n 1 RETURN 
I 

1 p 1 RETURN 
I 

I q 1 RETURN 
I 

I r ( RETURN 
I 

I s I RETURN 
I 

I t 1 RETURN 
I 

1 u 1 RETURN 
I 

I V 1 RETURN 
I 

I w 1 RETURN 
I 

I x 1 RETURN 
I 

I y I RETURN 
I 

I z I RETURN 
I 

( AA I RETURN 
I 

I BB I RETURN 
I 

I CC 1 RETURN 
I 

1 DD I RETURN 
I 

I EE I RETURN 
I 
I 

L----l-------------------------------------------------------------J 

Changed 1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

~ n g i n e  A c t u a t o r  S u b s t i t u t e  Panel 
C o n n e c t o r  J- 5 8 ( C o n t  

T ' - ' T - - - - - - - - - - - - - - - - ' - - - - - - - - - - - - - - - - - - - - -  1 
lPin I S igna l  I 
r - -  r I 

1 FF I RETURN 
I GG I RETURN 

I 

I HH I RETURN 
I 
I 

I JJ I RETURN I 
I KK I NOT USED I 
I L L  I NOT USED I 
I MM I NOT USED I 
I NN ( NOT USED I 
I PP I NOT USED I 
L,,-l---,--------------------------------------------------------J 

Fl igh t  C o n t r o l  C o m p u t e r  Panel 
C o n n e c t o r  J-1 

r--T---------------------- 7-------T---------------------- 1 
1 P i n  I Signal ( Se lec t ion  ) C o m m e n t s  

I Code I 
I 

I I t---+----------------------------+---------+----------------------- I 

I A 1 YAW ATTITUDE ERROR 
I 

I V H 7 0 - 6 0 2  1 0  TO 1 0  V P A N E L  I N P U T  I 
I B I R O L L  ATTITUDE ERROR I V H 6 9 - 6 0 2  1 0  T O  1 0  V PANEL I N P U T  1 
I C 1 P I T C H  ATTITUDE ERROR I V H 7 1 - 6 0 2  1 0 TO 10 V PANEL I N P U T  I 
I D 1 YAW ATTITUDE RATE I V R 5 - 6 0 2  1 0 T O  1 0  V PANEL I N W T  I 
I E 1 R O L L  ATTITUDE RATE l V R 6 - 6 0 2  1 0  TO 1 0  V PANEL I N P U T  I 
I F J P I T C H  ATTITUDE RATE I V R 4 - 6 0 2  1 0 T O  1 0  V PANEL I N P U T  I 
I G ( S Y S T E M  POWER O F F  I D I - 1 1 9 6  1 2 8  V PANEL OUTPUT 
I H ISYSTEM POWER ON 1 D I - 5 6 3  1 2 8  V PANEL OUTPUT 

I 

128 V PANEL OUTPUT 
I 

I J )SYSTEM PWR O F F  (FCC S A F I N G )  I - 
I K ISYSTEM POWER LAMP 1 2 8  V PANEL I N P U T  

I 
I - 

( L 1 CONTROL VOLTAGE 
I 

IVM2-602  1 0  T O  1 0  V PANEL I N P U T  I 
( M 1 6 0  V INTERRUPT A O F F  I D I - 1 1 9 4  1 2 8  V PANEL OUTPUT 
I N 1 6 0  V INTERRUPT A ON I D I - 5 5 9  1 2 8  V PANEL OUTPUT 

I 

1 P 1 6 0  V INTERRUPT A LAMP 1 DO-555  1 2 8  V PANEL I N P U T  
1 

I R ) 60 V INTERRUPT B O F F  1 D I - 1 1 9 5  1 28 V PANEL OUTPUT 
1 

1 S 1 6 0  V INTERRUPT B ON 1 D I - 5 6 0  1 28 V PANEL OUTPUT 
I 

I T 1 6 0  V INTERRUPT B LAMP ! D O - 5 5 6  1 2 8  V PANEL I N P U T  
I 
I 

I U ISPARE 
I V ISPARE 

I I I 

1 W ISPARE 
I I I 
1 1 I 

I X I S P A R E  
I Y ICAT ZERO 

I I 
I D I - 5 6 1  1 2 8  VOLT OUTPUT 

1 

I Z 1 CAT OPERATE 1 D I - 5 6 2  1 2 8  VOLT OUTPUT 
I 

I a ICAT ZERO I Do- 558 1 28 VOLT I N P U T  
I 

] D O - 5 5 7  128 VOLT I N P U T  
I 

b [ C A T  OPERATE 
I c 1 + 2 0 D 2 1 0  2 8  V BUS 

1 

I d 1 2 6 D 8 R  RETURN BUS 
I I I 

I e 1 + 2 6 D 8 1 0  1 0  V BUS 
I I I 

I f 1 2 0 D l R  RETURN BUS 
I I I 

1 g 1 + 2 0 D 1 1 0  2 8  V BUS 
1 I I 
I I I 

I h I S P A R E  I - IRESERVED C H A S S I S  GND ( 
I J 1 S P A R E  I - IRESERVED S H I E L D  TERM. 1 
L,,L--,--,,-----------,-,,--------U-L-----------------------J 



VOLUME I 

CONTROL SYSTEM 

S - I B  E n g i n e  D e f l e c t i o n  P a n e l  
C o n n e c t o r  J-1 

r----T---------------------------T---------T----------------------- 
7 

lP in  I S ignal  1 Selection1 C o m m e n t s  
I C o d e  I 

I 
I I I t----+-------------------- 
I A I E N G I N E  N O . l  YAW 
1 B 1 E N G I N E  NO. 1 P I T C H  
I C ! E N G I N E  N O . l  YAW A 1  
] D 1 E N G I N E  N O . l  P I T C H  A 1  
I E 1 E N G I N E  NO. 2 YAW 
I F I E N G I N E  NO. 2 P I T C H  
I G I E N G I N E  N 0 . 2  YAW A 1  
I H I E N G I N E  N 0 . 2  P I T C H  A 1  
I J l E N G I N E N 0 . 3  YAW 
I K J E N G I N E  NO. 3 P I T C H  
I L ! E N G I N E  N 0 . 3  YAW A 1  
I M 1 E N G I N E  N 0 . 3  P I T C H  A 1  
I N J E N G I N E  N 0 . 4  YAW 
I P I E N G I N E  N 0 . 4  P I T C H  
1 R J E N G I N E  N 0 . 4  YAW A 1  
I S 1 E N G I N E  NO. 4 P I T C H  A 1  
I T IYAW 1 NOT ZERO 
I U I P I T C H  1 NOT ZERO 
I V 1 YAW 2 NOT Z E R O  
I W I P I T C H  2 NOT ZERO 
I X ]YAW 3 NOT ZERO 
I Y [ P I T C H  3 NOT ZERO 
1 Z IYAW 4 NOT ZERO 
I a I P I T C H  4 NOT ZERO 
I b 1 S P A R E  
I c I S P A R E  
I d 1 2 0 D 2 R  RETURN B U S  
I e 1 + 2 6 D 8 1 0  2 8  V BUS 
1 f 1 2 6 D 8 R  RETURN BUS 
I s I S P A R E  
I h J S P A R E  
I i I S P A R E  

---+----------------------- 4 
l o  T O  1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  I 
l o  T O  1 0  V P A N E L  I N P U T  1 
10 T O  1 0  V P A N E L  I N P U T  I 
10 T O  1 0  V P A N E L  I N P U T  I 
l o  TO. 1 0  V P A N E L  I N P U T  I 
10 TO 1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  1 
10 T O  1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  I 
( 0  T O  1 0  V P A N E L  I N P U T  I 
l o  T O  1 0  V P A N E L  I N P U T  I 
l o  T O  1 0  V P A N E L  I N P U T  I 
( 0  T O  1 0  V P A N E L  I N P U T  I 
10 T O  1 0  V P A N E L  I N P U T  I 
128 V P A N E L  I N P U T  
128 V P A N E L  I N P U T  

I 

1 2 8  V P A N E L  I N P U T  
I 

1 2 8 V P A N E L  I N P U T  
I 

1 2 8  V P A N E L  I N P U T  
I 

1 2 8  V P A N E L  I N P U T  
I 

1 2 8 V P A N E L  I N P U T  
I 

128 V P A N E L  I N P U T  
I 
I 

1 I 
I I 
I I 
I I 
I I 
I I 
I R E S E R V E D  C H A S S I S  GND 1 
1 RESERVED S H I E L D  TERM. [ 



VOLUME I 

CONTROL SYSTEM 

S - I V B  E n g i n e  D e f l e c t i o n  Pane l  
C o n n e c t o r  J-1 

re--- f---------------------------7-------------T-------------d--------- 1 
l P i n  I S i g n a l  1 Select ion 1 C o m m e n t s  

I C o d e  I 
I 

1 I t----+-----------------------------+-----------+----------------------- I 

I A 1YAW VALVE CURRENT 
4 

I - 1 0  T O  1 0  V PANEL I N P U T  ( 
1 B 1 YAW D E F L E C T I O N  I - 1 0  TO 1 0  V PANEL I N P U T  I 
I C 1 P I T C H  DEFLECTION I - 1 0  T O  1 0  V PANEL I N P U T  / 
( D ( P I T C H  VALVE CURRENT I - 1 0  TO 1 0  V PANEL I N P U T  I 
I E 1111 -IIV RELAY CURRENT I - 1 0 TO 1 0  V PANEL I N P U T  1 
\ F [ I p  - 1 I I p  RELAY CURRENT I - ( 0 T O  1 0  V PANEL I N P U T  I 
1 G 111111 -IIIIV RELAY CURRENT 1 -  1 0 TO 1 0  V PANEL I N P U T  I 
I I3 1111 -IIV VALVE I - 1 0  T O  5 V PANEL I N P U T  I 
I 3 IIp VALVE I - 1 0 TO 5 V PANEL I N P U T  I 
I K lIIIp VALVE \ - 10 T O  5 V PANEL I N P U T  ( 
I L 111111 -1111~ VALVE I - 1 0  TO 5 V PANEL I N P U T  I 
I M 1 2 0 D l R  RETURN BUS 
I N I S P A R E  

I 1 I 
I P 1 + 2 0 D 1 1 0  2 8  V BUS 

I I I 

1 R ( + 2 6 D 8 1 0  1 0  V BUS 
I I I 

I S 1 2 6 D 8 R  RETURN BUS 
I I I 

I T 1 + 2 4 D 8 1 0  1 0  V BUS 
I I I 

I U ) 2 4 D 8 R  RETURN BUS 
I I I 
I 

I v ( + 1 0  v SUPPLY 
I I 

I W I S P A R E  
I I I 

I X 1 S P A R E  
I I I 

I Y \ S P A R E  
I I I 

I Z I S P A R E  
1 I I 
I 

1 a ISPARE 
I I 

I b I S P A R E  
I I I 

) c ) S P A R E  
I I I 

1 d 1 S P A R E  
I I I 

1 e ( S P A R E  
I I I 

I f ISPARE 
I I I 

I g ( S P A R E  
I I I 

h 1 SPARE 
I I I 
I - 1 RESERVED C H A S S I S  GRD I 

1 j 1 S P A R E  I - [RESERVED S H I E L D  TERM. I 
L,,--l----------------------------I---------L-----------------------J 

C h a n g e d  1 July 1 9 6 7  

-- - - 



VOLUME I 

CONTROL SYSTEM 

E D S / C o n t r o l  R a t e  G y r o  P a n e l  
C o n n e c t o r  J 2  P i n  F u n c t i o n s  

ESE Ramp C o n t r o l  P a n e l  
C o n n e c t o r  J1 P i n  F u n c t i o n s  

C o m m e n t s  

2 8  V PANEL OUTPUT 

2 8  V PANEL OUTPUT 

2 8  V PANEL OUTPUT 

2 8  V PANEL INPUT 

K 

L 

M 

N 

P 

B-18 C h a n g e d  1 J u l y  1 9 6 7  

EDS SWITCH POINT OFF 

EDS SWITCH POINT ON 

EDS SWITCH POINT GROUP 1 LAMP 

EDS SWITCH POINT GROUP 2 LAMP 

EDS SWITCH POINT GROUP 3 LAMP 

R e m a i n i n g  P i n s  N o t  U s e d  

D I - 1 1 4 3  

D I - 3 6 7  

VK123-602  

VK124-602  

VK125-602  

2 8  V PANEL OUTPUT 

2 8  V PANEL OUTPUT 

2 8  V PANEL INPUT 

2 8  V PANEL INPUT 

2 8  V PANEL INPUT 



VOLUME I 

CONTROL S Y S T E M  

E S E  R a m p  C o n t r o l  Panel  
C o n n e c t o r  J1 P i n  Func t ions  ( C o n t )  

C o n t r o l  C o m p u t e r  T e s t  P a n e l  
C o n n e c t o r  J1 P i n  Func t ions  

C o m m e n t s  

- 

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  I N P U T  

2 8  v PANEL OUTPUT 

2 8  v PANEL OUTPUT 

2 8  V P A N E L  I N P U T  

2 8  V PANEL OUTPUT 

2 8  V P A N E L  OUTPUT 

A d d e d  1 J u l y  1 9 6 7  ~ - 1 8 A / B - l 8 B  

S e l e c t i o n  
C o d e  

- 
D O - 6 6 4  
D O - 6 6 5  

- 
- 

D O - 6 1 1  
D O - 6 1 2  

- 
- 

- 
- 

P i n  

L 

M 

N 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

S igna l  

CONT A C C E L  P O S I T I V E  MANUAL 

EDS/CONT RATE GYRO RAMP COMMAND 

EDS/CONT RATE GYRO NEGATIVE ~ N U A L  

EDS/CONT RATE GYRO POSITIVE MANUAL 

NOT U S E D  

CONT COMP I N P U T  S U B S  M P  

CONT COMP I N P U T  S U B S  NEG MANUAL 

CONT COMP I N P U T  S U B S  P O S  MANUAL 

NOT U S E D  

NOT U S E D  

NOT USED 

6 D I R  RETURN BUS 

+ 6 D 1 1 0  2 8  V BUS 

NOT USED 

P i n  

A 

B 

C 

* 
L 

* 
R 

S 

* 
a 

b 
* 

* P i n s  D through K, M through Q ,  T through Z ,  and c through z are  

spares. 
_? 

Se lec t i on  
C o d e  

D O - 8 9 0  

D I - 8 9 3  

D I - 8  8 7 

D O - 5 6 4  

D I - 7 3 6  

D I - 6 7 7  

- 
- 

Signa l  

REDUNDANCY CHECK NO. 5 LAMP 

REDUNDANCY CHECK NO. 5 O F F  

REDUNDANCY CHECK NO. 5 ON 

NOT USED 

W1P  SLOW LAMP 

NOT USED 

RAMP SLOW O F F  

RAMP SLOW ON 

NOT USED 

+ 2 0 D 1 1 0  2 8  V BUS 

2 0  D I R  RETURN BUS 

NOT USED 

C o m m e n t s  

2 8  V P A N E L  I N P U T  

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  I N P U T  

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  OUTPUT 





zz-a/r z-a 



VOLUME I 

CONTROL S Y S T E M  

J, J, 
FUSE DlSTR ZOQO6Al J41 C 0 G F H L K M J 

J 42- 
n R A n r\ 7' , 

\, \/ \/ \ / \/ \/ \/ \/ 

601W9Jl "3 \/z \ 14 V I  7 '6 /g  \, 5 v f l l  "I0 "12 \ q 
1U UMBILICAL GROUP GROUP GROUP GROUP GPOUP GROUP GROUP 6ROUP GROUP GROUP GROUP OROUP 

2 2 
TOROUE TORQUE TORQUE TORQUE TORQUEE TORQUE TORQUE TORQUE TORQUE TORQUE T O W U E  TORQUE 

I ( S h e e t  3 )  
-- ~ - --- 

~ ~ ~ / c o n t r o l  R a t e  G;EO Panel ( S h e e t  2 )  

C h a n g e d  1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

Control Computer Input Substitute Panel (Sheet 1) 

Changed 1 July 1967 



VOLUME I 

CONTROL SYSTEM 

FUSE DISTR J 4 3 i  L .  -DL EE G 3 K J 5 5  P J 4 3 g  J 5 5 K  J 4 3 2  J55 Y ~ 4 3 y  N R J 5 5 R  J 4 3 y  3 5 5  L J 4 3 r  J 5 5 Z  
2000bAI - 

1 (Sheet 5 )  ~ M L I  

Control Computer Input Substitute Panel (Sheet 2) 

Changed 1 July 1967 B-27/B-2 8 



VOLUME I 

CONTROL SYSTEM 

(Sheet 6) IBM M 

Control Computer Input Substitute Panel (Sheet 3) 

544 

Chapged 1 July 1967 B-29/B-30 

I U UmILICAL M ) m p ' 1 4  

U Y  
'A' 

\ 

\/ 
'(16 

b'p 

'A/ 

,. 
\, 

" 8 
\I 

@ Y  
'A' 

,\ 

\ I 5  
\I 

"11 \ 

$ R  (4 p 
'A' 'A' 

A A m n r\ A R 
.- - . - -  

\/ 
(49 

\/ \I \, 
\/45 \'42 '(48 

COUP < P  V Y  Y R  Y P  
RESET 



VOLUME I 

CONTROL SYSTEM 

Control Computer Input Substitute Panel (Sheet 4) 

Changed 1 July 1967 B-31/B-32 

- - 

5bDfKl ,,6Dr,: k6DfK:8 ,,6DfK7: \6OfK; bT:8: 

T T -6 T -r 
?;1(44 2p44 1 

1370AI J32 \ / X  \ 
\ /  

W 

/y 
\ I  

V 

\/z \/ L 
,/ \/ 

., V 

FUSE DISTRJ43 X Y Z - a - 20006AI 
544 . - 

,?24 

REWNDANCY 
CHECK 

4 

(Sheet 7 )  IBMM 

\ I  

\'23 

REDUNDANCY 
CHECK 

3 

h A 

\ /  \ /  

" 22 

REDUNDANCY 
CHECK 

2 

A 

\ 

l U UMBILICAL 
6OrVIOJI 

/ 
"21 

REDUNDANCY 
CHECK 

I 



VOLUME I 

CONTROL SYSTEM 

( S h e e t  8 )  I B M M  

1 
f F l i g h t  Con t ro l  Computer Pane l  

Changed 1 J u l y  1967 



VOLUME I 

CONTROL SYSTEM 

I C  I .  / \ 
. SITS 1364A2 J I /'r n / \h 4 \ "  - 

t--' 
- - 

- - K I  --K4 

0 0 
24D810 

(Sheet 9) IBM M 

Changed 1 July 19 67 . 

S-IVB Engine Deflection Panel 



VOLUME I 

CONTROL SYSTEM 

FNGINF NO. I ENGINE' NO. E ENGINE NO. 3 ENGINE NO. 4 

2000bAl 

SWNDlNG M E T E R  CIRCUITS 

I (Sheet 10)  I B M M  

S-IB Engine D e f l e c t i o n  Panel  

Changed 1 July 1 9 6 7  B-37/B-3 8 
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CONTROL SYSTEM 

(Sheet 11) IBM 

EDS/Control Rate Gyro-Control Signal Processor- 
Control Accelerometers-ESE-Vehicle 

Changed 1 July 1967 
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CONTROL SYSTEM 

1 1 

MEAS R A i K  602A4G6 
- R E L A Y  M O N I T O R  

A !$I PVI lYAl Y V I  ?A1 3 Y A I  4 Y A 1  4 P A l  ~$,Iw ILmm$& VRp 9; V: - T E M P -  CVM 
B C D  I H E  L J K  

1 

PVI Y V I  

O U T P U T S  FROM MEAS DISTR 

J Z E  LF, J 3  Y,I,hiZi,AND 

J8H LJ ARE T I M E  SHARED. 

I (Sheet 121 TRM M I  

Flight Control Computer-ESE-Vehicle 

Changed 1 July 1967 B-41/B-42 



VOLUME I 

CONTROL SYSTEM 

1 FLIGHT CONTROL COMPUTER 
602A27 

1 (Sheet 13) B M M  

Flight Control Computer-SITS-Vehicle 

changed 1 July 1967 B-43/B-44 



VOLUME I 

CONTROL SYSTEM 

I 

(Sheet 14) I B M M  

DECK A 

J591 Y \,T ~ 5 & , 6  .,m ,,% ,,b ,vW \ tR ,,K ,,E ,,C ,,H ,,N ,,U ,,Z ,z% ,,l ,*q J 5 , R  ,,W ~ 5 2 , ~ ~  .,h ,,I ,,X ,/S ,/L ,,F ,.,A , \ \I ,I ,/ ,, \I \ r  \ I \I \Ir \I \I \/ \/ ,, \r \ r  \, \ \i, \/ ,, \/ \/ \, ,b 

\ V w w w W V w  U V W " W " W "  
FUSE DISTR J13 Y T JlO 5 -m g W R K E C H N J Z L q J 1 3 R  W J I O ~  x L F A B 6 M T Y L L L  
20006AZ 

J 5 JZ J 5  . J2 

Engine Actuator Substitute Panel-SITS (Sheet 1) 

Changed 1 July 1967 

w 
1 U 6LBU124PI 

SlVB INTERFACE 

tfj 11 11 11 ~T~~~~~~ rkj:p 6 0 2 w ' 8 p ~ ~ ~ ~ f ~ v ~ - ~ v  ~ f v ~ f ~ ~ v ~ f v  

NOTE - 
ALL RESISTORS UNLESS LISTED 
OTHERWISC ARE 5, IK 

S4B MEASURING POTS 

V '4 V 

A A A A ~ A A  

\/ V V V \I \I 

A A A A  A A A A P .  

\/ \I \I U, \I ,, V w \I w \ 

c \ c I A A , ~ ~ \ ~  

\/ 

A A A A A , - A h  

V w \/ \/ \/ V UI V V V 
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CONTROL SYSTEM 

P A  

(Sheet 15) IBM M 

Engine Actuator Substitute Panel-SITS (Sheet 2) 

Changed 1 July 1967 B-47/B-48 
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CONTROL SYSTEM 

2 0 0 0 6 A 2  
J I 

n 
J2 

A 

\'B 
\/ 
\/li 6 Q Z W 1 8 P I V j  \ 1 / ~  

I Y  I P  S i B  5-TB 
B B MEA5 MEAS 

COM COM 

-EN61NE I 

OPE;,~MPL/ JOPER A l l  AMPL 

I 1  
J17 8 H J 7 1 5  6 ' 9  

ENGINE 2 

(Sheet 16) IBMM 

Engine Actuator Substitute Panel-SITS (Sheet 3) 

Changed 1 July 1 9 6 7  B-4 9/B-50 



VOLUME I 

CONTROL SYSTEM 

ENG 4 GAlN COMPONENTS CARD A32 

ENG 3 GAlN COMPONENTS CARD A23 

ENGINE 3 

1 c ( S h e e t  1 7 )  I B M M  
I 

Engine  A c t u a t o r  S u b s t i t u t e  Panel-SITS ( S h e e t  4 )  

Changed 1 J u l y  1 9 6 7  B-51/B-52 



VOLUME I 

CONTROL SYSTEM 

S-IVB GAIN COMPONENT S 
CARD A39 

(Sheet 18) IBMM 

Engine Actuator Substitute Panel-SITS (Sheet 5) 

Changed 1 July 1967 





VOLUME I 

CONTROL SYSTEM 

v a o  

( S h e e t  2 0 )  IBMM 

C o n t r o l  C o m p u t e r  T e s t  P a n e l  

A d d e d  1 July 1 9 6 7  







zz-a/r z-a 



VOLUME I 

CONTROL S Y S T E M  

J, J, 
FUSE DlSTR ZOQO6Al J41 C 0 G F H L K M J 

J 42- 
n R A n r\ 7' , 

\, \/ \/ \ / \/ \/ \/ \/ 

601W9Jl "3 \/z \ 14 V I  7 '6 /g  \, 5 v f l l  "I0 "12 \ q 
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APPENDIX A 

INSTRUMENT UNIT PHYSICAL LAYOUT DRAWINGS 

the following drawings, the flight hardware is not identified 
icle effectivity. If effectivity information is needed, the 
tern Description and Component Data Manual should be consulted. 

More than one view of an IU location panel may be shown to illus- 
trate changing configurations. Shaded areas indicate hardware which 
has not been affected by the change. 

The Instrument Unit physical layout drawings are included as an 
aid to locating the flight hardware described in this volume. 

Changed 1 July 1967 
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Legend for Instrument Unit Physical Layout Drawings 

Ex 1 o m p o n e n t  Nomenclature I Index NO. I Component Nomenclature 

( Measuring Rack A4 01 
Power Distributor 

Preflight Air/GN2 Purge 
System Flexible Tubing 

I Auxiliary Power Distributor 
Measuring Rack A401 or A402 

TV Junction Box 

TV Power Divider 

TV Power Amplifier 

TV Transmitter Assembly 

Camera Control Unit (GEC) 

56 Volt Power Supply 

Measuring Rack Selector 

Source Follower 

Electronic Controller 
Assembly 

Control Accelerometer 
(Pitch) 

S-Band Power Amplifier 

Exciter Units 

S-Band Power Amplifier 

Camera Control Unit (GEC) 

I Camera Control Unit (Kintel) 
Thermal Conditioning Panel 
Heater 

I Thermal Conditioning Panel Heater 

CCS Transponder 

CCS power Amplifier 

UHF/RF Transmitter Assembly 

PCM Coaxial Switch 

CCS Coaxial Switch 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel I Heater 

Battery Dl0 

Battery D30 

Water Accumulator 

Water Solenoid Valve 

Battery D40 

Telemetry Power Divider 

Coaxial Termination 

Coaxial Switch 

Battery D20 

Thermal Expansion Chamber 

First Stage Pressure Reg- 
ulator 

Methanol-Water Accumulator 

Coolant Pump 

Water Solenoid Valve 

Water Accumulator 

Heat Exchanger Assembly 

Modulating Flow Control 
Valve 

50-Cubic-Inch Sphere 

Valve, Shutoff, Methanol- 
Water 

Umbilical Plate 

Hazardous Gas Detection 
System 

Access Door 

Water Solenoid Valve 

165-Cubic-Inch Sphere 

Coolant Pump (Primary) 

Coolant Pump (Secondary) 

Slow Speed Multiplexer 
Assembly 

Tape Recorder (Airborne) 

Measuring Rack A403 

Measuring Distributor 

CP1 or DP1 Multiplexer 
Assembly 

Added 1 July 1967 A- 15 
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Legend for Instrument Unit Physical Layout Drawings (Cont) 

Added 1 July 1967 

Index 
No. 

5 0 

51 

5 2 

5 3 

5 4 

5 5 

5 6 

5 7 

5 8 

5 9 

6 0 

60A 

61 

61A 

62 

6 3 

6 4 

6 5 

6 6 

6 7 

68 

69 

70 

7 1 

7 2 

7 3 

Component Nomenclature 

Measuring Rack A402 or A405 

~uxiliary Power Distributor 

CP1 or DP1 Multiplexer 
Assembly 

Telemetry RF Coupler 

F2 RF Transmitter Assembly 
Model I1 

VSWR pleasuring Assembly 
Model 220 

F2 Telemeter Assembly 

S1 RE' Transmitter Assembly 
Model I1 

S1 Telemeter Assembly 

Remote Digital Multiplexer J 

Telemetry RF Coupler 
Model 451 

Thermal Conditioning Panel 
Heater 

VSWR Measuring Assembly 
Model 225 

Thermal Conditioning Panel 
Heater 

P1 PCM/RF Transmitter 
Assembly Model I1 

Telemetry Calibrator Power 
and Control Assembly 

Telemetry Calibrator 

Telemetry Directional Coupler 
Model 226 

EDS Distributor 

Measuring Distributor 

Measuring Rack A404 

F1 RF Transmitter Assembly 

PCM/DDAS 

C-Band Transponder 

5-Volt Measuring Voltage 
Supply 

F1 Telemeter 

Index 
No. 

74 

75 

76 

7 7 

7 8 

78A 

78B 

78C 

78D 

7 9 

8 0 

8 1 

8 2 

8 3 

84 

8 5 

86 

8 7 

8 8 

89 

9 0 

90A 

90B 

90C 

90D 

90E 

Component Nomenclature 

P1 PCM/RF Transmitter 
Assmb-y CT-19B 

Telemetry Calibrator Power 
and Control Assembly 

Telemetry Calibrator 

Measuring ~ a c k  A408 

Measuring Rack A407 

Thermal Conditioning Panel 
Heater 

Measuring Rack A406 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

P1 PCM/RF Transmitter 
Assembly Model I1 

Switch Selector 

Remote Digital Submultiplexer 

Control-EDS Rate Gyros 

Control Signal Processor 

Measuring Rack A404 or A409 

Measuring Rack A403 or A406 

Flight Control Computer 

EDS Timer No. 2 (20 Second 
Timer) 

EDS Timer No. 1 or 3 (30, 40, 
or 60 Second Timer) 

Command Directional Coupler 

Command Power Divider 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

Measuring Rack A403 or A406 

Control-EDS Rate Gyros 

Thermal Conditioning Panel 
Heater 

A 
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Legend for Instrument Unit Physical Layout Drawings (Cont) 

Added 1 July 1967 

Index 
No. 

90F 

90G 

9 1 

9 2 

9 3 

9 4 

9 5 

9 6 

9 7 

9 8 

9 9 

100 

101 

102 

10 3 

104 

105 

106 

107 

108 

Component Nomenclature 

Thermal Conditioning Panel 
Heater 

CCS Power Divider 

Remote Digital Multiplexer J 

DDAS/Computer Interface Unit 

CCS Hybrid Ring 

CCS Power Divider 

ST-124M Platform Electronic 
Assembly 

Launch Vehicle Data Adapter 

Control Distributor 

Command Receiver 

Secure Range Safety Decoder 

Remote Digital Multiplexer K 

Launch Vehicle Digital 
Computer 

Plug Type J-Box Assembly 

ST-124M Platform AC Power 
supply 

Accelerometer Signal Con- 
ditioner 

Command Decoder 

Remote Digital Multiplexer K 

Command Decoder 

C-Band Transponder 

Index 
No. 

109 

110 

11 1 

11 2 

113 

114 

115 

116 

117 

118 

119 

12 0 

121 

12 2 

12 3 

123A 

123B 

123C 

124 

125 

Component Nomenclature 

Azusa RI Filter Assembly 

Azusa Transponder 

Gas Bearing Heat Exchanger 

Control Accelerometer (Yaw) 

Force Balance Accelerometers 

ST-124M Inertial Platform 
Assembly 

Gas Bearing Pressure Reg- 
ulator 

Low Pressure Switch 

Two-Cubic-Foot Sphere 

Gas Bearing Solenoid Valve 

Lateral Accelerometer Slosh, 
Pitch, and Yaw 

Longitudinal Accelerometer 
Orbital LH2 Venting 

Gas Bearing Heat Exchanger 

Measuring Rack A669 

UHF/RF Filter 

Gas Bearing Heat Exchanger 

Thermal Conditioning Panel 
Heater 

Thermal Conditioning Panel 
Heater 

Gas Bearing Heat Exchanger 

Gas Bearing Solenoid Valve 
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APPENDIX B 

WIRING CHARTS AND LOOP SCHEMATICS 

The following pages contain loop schematics and wiring charts for the 
Control System ESE test panels. They are included in this volume as 
an aid to referencing and locating input/output signals, their 
associated test panels, and flight hardware connections. 

The wiring charts are arranged in the following order 

Panel 

Control Accelerometer Panel 
Control Computer Input Substitute Panel 
Control Computer Input Substitute Panel 
DVM Selector Panel 
DVM Selector Panel 
DVM Selector Panel 
EDS/Control Rate Gyro Panel 
Engine Actuator Substitute Panel 
Engine Actuator Substitute Panel 
Engine Actuator Substitute Panel 
Engine Actuator Substitute Panel 
Flight Control Computer Panel 
S-IB Engine Deflection Panel 
S-IVB Engine Deflection Panel 
EDS/Control Rate Gyro Panel 
ESE Ramp Control Panel 
Control Computer Test Panel 

Connector 

The loop schematics are arranged in the following order: 

Control Accelerometer Panel 
EDS/Control Rate Gyro Panel (Sheet 1 of 2) 
EDS/Control Rate Gyro Panel (Sheet 2 of 2) 
Control Computer Input Substitute Panel (Sheet 
Control Computer Input Substitute Panel (Sheet 
Control Computer Input Substitute Panel (Sheet 
Control Computer Input Substitute Panel (Sheet 
Flight Control Computer Panel 
S-IVB Engine Deflection Panel 
S-IB Engine Deflection Panel 
EDS/Control Rate Gyro-Control Signal Processor- 
Control Accelerometers-ESE-Vehicle 
Flight Control Computer-ESE-Vehicle 
Flight Control Computer-SITS-Vehicle 
Engine Actuator Substitute Panel-SITS (Sheet 1 
Engine Actuator Substitute Panel-SITS (Sheet 2 
Engine Actuator Substitute Panel-SITS (Sheet 3 
Engine Actuator Substitute Panel-SITS (Sheet 4 
Engine Actuator Substitute Panel-SITS (Sheet 5 
ESE Ramp Control Panel 
Control Computer Test Panel 

Page 

Changed 1 July 1967 
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C o n t r o l  A c c e l e r o m e t e r  P a n e l  
C o n n e c t o r  J-1 

r"--T--------------'--'-------'---T--------T--------T----------------------- 1 
( P i n  1 S i g n a l  1 Selection1 C o m m e n t s  
I I I C o d e  1 

I 
t----+-----------------------------+-----------+----------------------- I 
I A 1 + 2 0 D 2 1 0  2 8  V S A F I N G  BUS 

4 

I B I S P A R E  
I I 
I 

I 
I C 1 + 2 0 D 1 1 0  28 V BUS 

I 
1 

1 

1 D 1 2 0 D 1 R  RETURN BUS 
I 

I 
I 

1 E 1 + 2 0 D 4 1 0  1 0  V BUS 
I 

I 
I 

I F I 2 0 D 4 R  RETURN BUS 
I I 

I 
1 G !CONTROL ACCEL PWR MANUAL O F F  I -  

I 
1 2 8  V PANEL OUTPUT 

I 

I H ICONTROL ACCEL ON 1 DI-639 1 2 8  V PANEL OUTPUT 
I 

I J I CONTROL ACCEL O F F  I D I - 1 2 1 6  128 V PANEL OUTPUT 
I 

I K JCONTROL ACCEL ON LAMP I V K 3 2 - 6 0 3  1 2 8  V PANEL I N P U T  
I 

I L IYAW S E L E C T  ON I D I - 6 4 0  / 28  V PANEL OUTPUT 
I 

I M !YAW S E L E C T  O F F  / D I - 1 2 1 7  128 V PANEL OUTPUT 
I 

I N ( YAW S E L E C T  LAMP 1 DO-632  1 2 8  V PANEL I N P U T  
1 

( P JYAW OUTPUT 
I 

I V A 5 - 6 0 3  ( 0 T O  1 0  V PANEL I N P U T  I 
I R  NEGATIVE FORCE COMMAND I D I - 6 4 3  128 V PANEL OUTPUT 
I S INEGATIVE FORCE COMMAND LAMP IDO-635  1 2 8  V PANEL I N P U T  

I 

I T ( ZERO COMMAND I D I - 6 4 4  128 V PANEL OUTPUT 
I 

I U ( Z E R O  COMMAND LAMP 1 DO- 636 1 2 8 V PANEL I N P U T  
I 

1 V IRAMP SLOW LAME' ( D O - 4 2 0  I 
1 

I W l P O S I T I V E  FORCE COMMAND I D I - 5 4 2  1 28 V PANEL OUTPUT 
I 

I X I P O S I T I V E  FORCE COMMAND LAMP 1 DO-634 1 2 8  V PANEL I N P U T  
I 

( Y IFORCE CURRENT 1 - 
I 

1 0  TO 1 0  V PANEL OUTPUT / 
I '2 I PLTCH S E L E C T  ON / D I - 6 4 1  128 V PANEL OUTPUT 
I a 1 P I T C H  S E L E C T  O F F  I D I - 1 2 1 8  ( 2 8  V PANEL OUTPUT 

I 
I b I P f T C H  S E L E C T  LAMP 1 DO- 6 3 3  1 2 8 V PANEL I N P U T  

I 

I c I P I T C H  OUTPUT 
I 

I V A 4 - 6 0 1  1 0  TO 1 0  V P A N E L  I N P U T  I 
I a I RAMP SLOW ON IDO-420  I 
I e (RAMP SLOW O F F  INOT USED 

I 
I - 

I f 1 + 2 6 ~ 8 1 0  1 0  V BUS I 1 
I 

I g 1 2 6 D 8 R  RETURN BUS 
I 

I h I S P A R E  
I I I 
1 - 1 RESERVED C H A S S I S  GRD I 

I i ( S P A R E  I - 1 RESERVED S H I E L D  TERM. I 
L,--,I,-----,-,,--,----------------L---------l-----------------------J 

C o n t r o l  C o m p u t e r  I n p u t  S u b s t i t u t e  Pane l  
C o n n e c t o r  J-1 

r----T-----"---'-------------------T---------T----------------------- 
1 

! P i n  1 S ignal  Selection1 C o m m e n t s  
I I 

I 
I C o d e  I t----+-----------------------------+-----------+----------------------- I 

1 A 1 REDUNDANCY CHK NO. 1 P O S  LAMP1 DO-586  1 2 8  V PANEL I N P U T  
-I 

1 B !REDUNDANCY CHK NO. 1 NEG LAMPIDO-585  ( 2 8  V PANEL I N P U T  
I 

1 C 1 REDUNDANCY CHK NO. 1 NEG [ D I - 6 2 0  128 V P A N E L O U T P U T  
I 

I D IREDUNDANCY CMK NO. 1 POS I D I - 6 2 1  1 2 8  V PANEL OUTPUT 
I 

I E \REDUNDANCY CHK NO, 2 P O S  LAMPIDO-588  128 V PANEL I N P U T  
I 

I F 1 REDUNDANCY CHK NO. 2 NEG LAMP I DO-587 1 2 8  V PANEL I N P U T  
I 

I G IREDUNDANCY CHK NO. 2 NEG l D 1 - 6 2 2  128 V PANEL OUTPUT 
I 

I H 1 REDUNDANCY CHK NO. 2 P O S  I D I - 6  23  1 2 8  V PANEL OUTPUT 
I 

( J 1 REDUNDANCY CHK NO. 3 POS LAMP 1 DO-590  1 2 8  V PANEL I N P U T  
I 

i K 1 REDUNDANCY CHK NO. 3 NEG LAMP I DO- 589 1 2 8  V PANEL I N P U T  
I 

I L IREDUNDANCY CHK NO. 3 NEG I D I - 6 2 4  128 V PANEL OUTPUT 
I 

I M 1 REDUNDANCY CHK NO. 3 P O S  I D I - 6 2 5  128 V P A N E L O U T P U T  
I 
I 

L---,l,,,-----,--,-----------------L---------I-----------------------J 

B- 2 C h a n g e d  1 J u l y  1 9 6 7  
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C o n t r o l  C o r n p u t e r  I n p u t  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J-1 ( C o n t  

r---- T--------------------------.---T---------T----------------------- 1 

[ P i n  I S i g n a l  1 Selection1 C o m m e n t s  I 
I I I C o d e  1 t----+-----------------------------+-----------+----------------------- I 

i 
I N 1 REDUNDANCY CHK NO. 4 P O S  LAMP I D O - 5 9 2  1 2 8  V PANEL I N P U T  
I P 1 REDUNDANCY CHK NO. 4 NEG LAMP I DO- 591 1 2 8 V PA?iEL I N P U T  

I 

1 D I - 6 2 6  1 2 8  V PANEL OUTPUT 
I 

I R [REDUNDANCY CHK NO. 4 NEG 
I D I - 6 2 7  1 2 8  V P A N E L  OUTPUT 

I 
I S IREDUNDANCY CHK NO, 4 P O S  
1 T IREDUNDANCY CHECK O F F  I D I - 6 2 8  1 2 8  V P A N E L  OUTPUT 

1 
I 

I U 1 A T T I T U D E  CONT J E T S  S P A R E  CHAN 1 1 I 
I I S E L  P I T C H  I V K 2 5 - 6 0 2  1 2 8  V P A N E L  I N P U T  I 
( V I S - I V B  S P A R E  CHAN S E L  P I T C H  I V K 2 2 - 6 0 2  1 2 8  V P A N E L  I N P U T  I 
I W 1 A T T I T U D E  CONT J E T S  S P A R E  CHAN I I 

l V K 2 4 - 6 0 2  1 2 8  V P L V E L  I N P U T  
I 

I I S E L  YAW-ROLL I 
I V K 2 3 - 6 0 2  1 2 8  V PANEL I N P U T  

I 
I X I S - I V B  S P A R E  CHAN S E L  YAW I 
I Y / A T T I T U D E  CONT J E T S  S P A R E  CHAN 1 I 

I V K 2 6 - 6 0 2  1 2 8  V P A N E L  I N P U T  
I 

I I S E L  YAW-ROLL I1 
I ( S P A R E  LAMP) 

I 
I Z I D S - 1 4  LAMP I - 

I D I - 6 1 5  ( 2 8  V P A N E L  OUTPUT 
I 

( a ICOMPARATOR R E S E T  
I V K 2 1 - 6 0 2  128 V PANEL I N P U T  

I 
I b I S - I B  BURN S U B S T I T U T E  LAMP 
I c I S - I B  BURN S U B S T I T U T E  O F F  I D I - 1 1 9 7  1 2 8  V PANEL OUTPUT 

I 

1 D I - 5 9 6  1 2 8  V P A N E L  OUTPUT 
I 

I d ( S - I B  BURN S U B S T I T U T E  ON I 
I e I S - I V B  BURN S U B S T I T U T E  LAMP I V K 2 0 - 6 0 2  1 2 8  V P A N E L  I N P U T  

I D I - 1 1 9 9  1 2 8  V PANEL OUTPUT 
I 

I f I S - I V B  BURN S U B S T I T U T E  O F F  
I D I - 5 9 8  1 2 8  V PANEL OUTPUT 

I 
I g I S - I V B  BURN S U B S T I T U T E  ON 
] h I S - I V B  COAST S U B S T I T U T E  LAMP I D O - 5 6 7  1 2 8  V PANEL I N P U T  

I 
I 

I i I S - I V B  C O A S T  S U B S T I T U T E  O F F  I D I - 1 2 0 1  1 2 8  V PANEL OUTPUT I 
I j I S - I V B  COAST S U B S T I T U T E  ON I D I - 6 0 0  1 2 8  V PANEL OUTPUT I 
I k 1 S P A C E C R A F T  CONTROL SUB. LAMP I V K 1 9 - 6 0 2  1 2 8  V PANEL I N P U T  
I m 1 S P A C E C R A F T  CONTROL S U B .  O F F  I D I - 1 1 3 4  1 2 8  V PANEL OUTPUT 

I 

( n 1 S P A C E C R A F T  CONTROL SUB. ON I D I - 3  4 2 1 2 8 V P A N E L  OUTPUT 
I 

I p I I U G U I D A N C E  F A I L U R E S U B .  L A N P I D O - 3 4 3  1 2 8  V P A N E L  I N P U T  
I 

I q I I U  GUIDANCE F A I L U R E  SUB. O F F  I C I - 3 4 0  1 2 8  V PANEL OUTPUT 
I 
I 

I r I I U  GUIDANCE F A I L U R E  SUB.  ON I D I - 3 4 5  1 2 8  V PANEL OUTPUT I 
I s I T E S T  I N P U T  A METER I A 1 - 1 0 3  10 T O  1 0  V P A N E L  I N P U T  I 
I t J T E S T  I N P U T  B METER 1 A 1 - 1 0 4  1 0  TO 1 0  V P A N E L  I N P U T  I 
I u I S - I B  BURN T E S T  LAMP 1 DO- 565 1 2 8  V P A N E L  I N P U T  

I D I - 1 1 9 8  1 2 8  V PANEL OUTPUT 
I 

I v I S - I B  BURN T E S T  O F F  
1 D I - 5 9 7  1 2 8  V PANEL OUTPUT 

I 
I w I S - I B  BURN T E S T  ON 

( D O - 5 6 6  1 2 8  V P A N E L I N P U T  
I 

I x I S-I VB BURN T E S T  LAMP 
I D I - 1 2 0 0  ] 2 8  V PANEL OUTPUT 

1 
( y I S - I V B  BURN T E S T  O F F  

I D I - 5 9 9  1 2 8  V PANEL OUTPUT 
I 

I z I S - I V B  BURN T E S T  ON 
I D I - 6 7 1  / 2 8  V PANEL OUTPUT 

I 
I AA ( S W I T C H  P O I N T  R E S E T  I 
) BB I SWITCH POINT XESET LAMP l D 0 - 6 7 2  1 2 8  V P A W L  I N P U T  1 
I C C  1 RETURN BUS 2 OD4 R I I I 
I DD l l O V  BUS + 2 0 D 4 1 0  I I I 
I E E  1 RETURN BUS 2 0 D l R  I I I 
I FF 1 RETURN BUS 2 0 D l R  I I I 
I GG 1 2 8  V B U S  + 2 0 D 1 1 0  I I I 
I HH 1 2 8  V BUS + 2 0 D 1 1 0  I I I 
I JJ 1 RETURN BUS 2 0 D 1 2  I I I 
I KK 1 RETURN BUS 2 0 D l R  I I I 
1 LL 1 2 8  V BUS + 2 0 D 1 1 0  I I I 
I MM 1 2 8  V BUS + 2 0 D 1 1 0  I I I 
I NN ) S P A R E  I - I RESERVED C H A S S I S  G K 9  I 
( PP I S P A R E  I - l K E S E R V E D  S H I E L D  TERX. I 
L----l-----------------------------l---------l-----------------------J 

C h a n g e d  1 J u l y  1 9 6 7  B-3 



VOLUME I 

CONTROL SYSTEM 

C o n t r o l  C o m p u t e r  I n p u t  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J- 2  

r---- +--P--------------------------~---------~------------------ 

l ~ i n  I S i g n a l  1 Selection1 C o m m e n t s  
I I I C o d e  I t----+-----------------------------+-----------+------------------ 
I A  I S - I V B  C O A S T  T E S T  LAMP ! D O - 5 6 8  1 2 8  V P A N S L  I N P U T  
f B I S - I V R  COAST T E S T  O F F  / D I - 1 2 0 2  1 2 8  V  P A N E L  O U T P U T  
I C  I S- I V B  COAST T E S T  ON 1 D I -  6  0 1  1 2  8 V P A N E L  OUTPUT 
1 D  1 NOT USED 
I E  I S- I B  MODE I N T E R R U P T  LAMP 

I I 
( D O - 5 7 7  1 2 8  V P A N E L  I N P U T  

I F  I S W I T C H  P O I N T  NO. 1 LAMP I D O - 5 8 1  128 V P A N E L  I N P U T  
[ G I S W I T C H  P O I N T  NO. 1 O F F  I D I - 1 2 1 2  1 2 8  V  T A N E L  OUTPUT 
( H  l S W I T C B  P O I N T  NO. 1 ON 1 D I - 6 1 6  1 2 8  V P A N E L  O U T P U T  
I J I S W I T C H  P O I N T  NO. 2  LAMP I D O - 5 8 2  1 2 8  V P A N Z L  I N P U T  
I K ( S W I T C H  P O I N T  NO. 2  O F F  1 9 1 - 1 2 1 3  ) 2 8  V P A N E L  OUTPUT 
I L  I S W I T C H  P O I N T  NO. 2  ON I D I - 6 1 7  1 2 8  V  P A N E L  O U T P U T  
1 M  I S W I T C H  P O I N T  NO. 3 LAMP I D O - 5 8 3  1 2 8  V P A N E L  I N P U T  
1 N 1 S W I T C H  P O I N T  NO. 3 O F F  I D I -  1 2 1 4  1 2 8  V  P A N E L  O U T P U T  
I P  1 S W I T C H  P O I N T  NO. 3 ON I D I -  6 1 8  1 2 8  V PANEL OUTPUT 
I R  I S W I T C H  P O I N T  NO. 4  LAMP I D O - 5 8 4  / 2 8  V P A N E L  I N P U T  
1 S 1 S W I T C H  P O I N T  NO. 4  O F F  I D I - 1 2 1 5  1 2 8  V P A N E L  OUTPUT 
I T  1 SWITCH P O I N T  NO. 4  ON I D I - 6 1 9  1 2 8  V  P A N E L  OUTPUT 
I U  I S W I T C H  P O I N T  NO. 5 LAMP I D O - 6 3 0  1 2 8  V P A N E L  I N P U T  
I V  1 S W I T C H  P O I N T  NO. 5 O F F  I D I - 1 2 3 0  1 2 8  V PANEL OUTPUT 
1 W 1 S W I T C H  P O I N T  NO. 5 ON ( D I - 6 2 9  1 2 8  V  P A N E L  OUTPUT 
I X 1 YAW S E L E C T  LANP ! D O - 5 7 4  1 2 8  V  P A N E L  I N P U T  
I Y 1 YAW S E L E C T  O F F  I D I - 1 2 0 8  1 2 8  V P A N E L  O U T P U T  
I Z  1 YAW S E L E C T  ON I D I -  6 0 7  1 2 8  V P A N E L  OUTPUT 
I a 1 R O L L  S E L E C T  LAMP 1 D O - 5 7 5  1 2 8  V  P A N E L  I N P U T  
I b 1 ROLL S E L E C T  O F F  I D I - 1 2 0 9  1 2 8  V  PANEL OUTPUT 
I c 1 R O L L  S E L E C T  ON I D I - 6 0 8  ) 2 8  V  P A N E L  OUTPUT 
1 d I P I T C H  S E L E C T  LAMP 1 DO- 5 7 6  ( 2  8 V  P A N E L  I N P U T  
I e 1 P I T C H  S E L E C T  O F F  I D I - 1 2 1 0  1 2 8  V PANEL O U T P U T  
I f ( P I T C H  S E L E C T  ON ) D I - 6 0 9  1 2 8  V  P A N E L  O U T P U T  
] g ICONTROL ACCELEROMETER LAMP I D O - 5 6 9  1 2 8  V P A N E L  I N P U T  
1 h 1 CONTROL ACCELEROMETER O F F  I D I - 1 2 0 3  1 2 8  V P A N E L  O U T P U T  
I i ICONTROL ACCELEROMETER ON I D I -  6 0  2  1 2  8 V P A N E L  OUTPUT 
I j ! S T - 1 2 4 M  LAMP I D O - 5 7 0  1 2 8  V P A N E L  I N P U T  
I k I S T - 1 2 4 M  O F F  I D I - 1 2 0 4  1 2 8  V  P A N E L  OUTPUT 
I m ] S T - 1 2 4 M  ON I D I - 6 0 3  1 2 8  V  P A N E L  O U T P U T  
I n 1 CONTROL R A T E  GYRO LAMP ! D O - 5 7 1  1 2 8  V P A N E L  I N P U T  
1 p ICONTROL RATE GYRO O F F  I D I - 1 2 0 5  1 2 8  V P A N E L  O U T P U T  
I q ICONTROL R A T E  GYRO ON I D I -  6 0 4  1 2 8  V P A N E L  OUTPUT 
I r I T E S T  I N P U T  A  LAMP ! D O - 5 7 2  1 2 8  V  P A N E L  I N P U T  
I s I T E S T  I N P U T  A  O F F  I D I - 1 2 0 6  1 2 8  V  P A N E L  O U T P U T  
I t I T E S T  I N P U T  A ON 1 D I - 6 0 5  1 2 8  V  P A N E L O U T P U T  
I u / T E S T  I N P U T  B LAMP 1 D O - 5 7 3  1 2 8  V  P A N E L  I N P U T  
I V 1 T E S T  I N P U T  B O F F  I D I - 1 2 0 7  1 2 8  V  P A N E L  OUTPUT 
/ w I T E S T  I N P U T  B  ON I D I - 6 0 6  1 2 8  V PANEL O U T P U T  
I x 1 RAMP LAMP 1 D O - 5 7 8  1 2 8  V  P A N E L  I N P U T  
I y 1 RAMP NEGATIVE I D I - 6 1 1  1 2 8  V P A N E L  OUTPUT 
1 z [RAMP P O S I T I V E  ( D I -  6 1  2  1 2  8 V  P A N E L  OUTPUT 
I AA 1 ZERO LAMP ) D O - 5 7 9  1 2 8 V P A N E L I N P U T  
I B B  IZEXO I D I - 6 1 3  1 2 8  V P A N E L  OUTPUT 
I CC 1 S T E P  ENABLE LAMP ! D O - 5 8 0  1 2 8  V  P A N E L  I N P U T  
I DD 1 S T X P  E N A S L E  O F F  I D I - 1 2 2 9  1 2 8  V P A N E L  O U T P U T  
1 E E  1 S - I B  MODE I N T E R R U P T  O F F  I D I - 1 2 1 1  1 2 8  V P A N E L  OUTPUT 
L----l-----------------------------L---------L------------------ 

B-4 Changed 1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

C o n t r o l .  C o m p u t e r  I npu t  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J - 2  ( C o n t )  

r--'T-'--'-'----------------------T-f------7----------------------- 
1 

! P i n  1 S igna l  1 Selection1 C o m m e n t s  
I C o d e  I 

I 
I I t----+-----------------------------+-----------+----------------------- I 

1 FF 1 S- I B  MODE INTERRUPT ON I D I - 6 1 0  1 2 8  V  PANEL OUTPUT 
i 

I GG 1 S T E P  ENABLE ON I D I - 6 1 4  1 2 8  V PANEL OUTPUT 
I 

I HH (SPARE 
I 

I JJ ISPARE 
I I I 

I KK ISPARE 
I I I 
I I 

I LL 1 SPARE 
I 

I MM ) SPARE 
I I I 

I NN 1 SPARE 
I I I 
I - 1 RESERVED CHASSIS GND I 

I P P  1 SPARE I - 1 RESERVED SHIELD TERM. I 
L-,,I----------------------------I---I--------L----------------------J 

DVM Selector P a n e l  
C o n n e c t o r  J-1 

r---T---------------------T----------------'-- 
1 

/ P i n  I Signa 1 I I n t e r n a l  Wiring I 
I I 7--------- i -- --- - - 
I I I T o  I T h r u  I t----+------------------------+--------+--------- 
I A I S - I B  1 BY 

f 
I SWlA6 I T B l A  I 

I B  I S - I B  1 BY I SWlB6  I T B l B  I 
1 C I S - I B  1 MY I SWlA14 1 T B l C  I 
I D 1 S - I B I 1  MY I SW1B14 I T B l D  I 
I E  I S - I B l A I Y  I SW2A5 ) T B l E  I 
I F 1 S - I B  1 AIY I SW2B5 I T B l F  I 
I G I S - I B l B P  I SWlA2 I T B l G  I 
I H I S - I B  1 BP I SWlB2 I T B l N  I 
I J 1 S - I V  1 MP I SWlAlO I T B l J  I 
I K / S - I B  1 MP I SWlBlO I T B l K  I 
I L 1 S - I B  1 A I P  I SWlA18 / T B l L  I 
I M I S -1B 1 A I P  1 SWlA18 I TBlM, I 
I N I S - I B  2  BY 1 S W l A 7  I TBlN I 
( P I S - I B  2  BY I SWlB7 I T B l P  ( 
I R I S - I B  2  MY I S W l A l 5  I T B l R  I 
I S I S - I B  2  MY I S W l B l S  I T B l S  I 
I T ) S - I B  2  AIY I SW2A6 I T B l T  I 
I U I S - I B  2  AIY I SW2B6 I TB4U I 
I V  I S - I B  2  BP ( S W l A 3  I T B l V  1 
I W I S-IB 2  BP I SWlB3 1 TBlW I 
I X I S - I B  2 MP I S W l A l l  1 TB2A 1 
I V  I S - I B  2  MP I S W l B l l  I TB2B I 
I Z I S - I B  2 A I P  I SW2A2 ) TB2C 1 
I a I S - I B  2  A I P  I SW2B2 I TB2D I 
I b I S - I B  3  BY I SWlA8 I TB2E I 
1 c I S - I B  3 BY I SWlB8 I TB2F  I 
I d I S - I B  3 MY I S W l A l 6  I TB2G I 
I e I S - I B  3 MY I SWlB16  I TB2H I 
I f  I S - I B 3 A I Y  I SW2A7 1 T B 2 I  I 
I g I S - I B  3  AIY I SW2B7 I TB2K 1 
I h I S - I B 3 B P  I SWlA4 ( TB2L I 
I i I S - I B  3 BP I SWlB4 I TB2M ) 
( j I S - I B  3 MP I SWlA12  I TB2N 1 
L---l-------------,,-------I-----I-I-II----L---------J 



VOLUME I 

CONTROL SYSTEM 

DVM Selector P a n e l  
C o n n e c t o r  J- 1 ( C o n t  1 

r'---f-----'-----------------T---------------------- 1 
l P i n  I Signa l  I I n t e r n a l  Wiring ) 
I I T--------' 4 - - - --- -- 
I I I T o  I T h r u  I I----+------------------------+-----+--------- 
I k 1 S - I B  3 MP 

+ 
I SWlB12 I TB2P I 

I m 1 S - I B  3 A I P  I SW2A3 I TB2R I 
I n I S - I B  3 A I P  I SW2B3 I TB2S I 
I p I S - I B  4 BY I SWlA9 I TB2T 1 
I q I S - I B 4 B Y  I SWlB9 I TB2U ) 
I r I S - I B  4 MY I S W l A l 7  I TB2V. I 
( s 1 S - I B  4 MY I SWlB17  I TB2W ) 
I t I S - I B  4 AIY I SW2A8 I TB3A 1 
I u I S - I B  4 AIY I SW2B8 I TB3B I 
1 v I S - I B  4 BP I SWlA5 I TB3C 1 
( w I S - I B  4 BP I SWlB5 I TB3D ( 
( x I S - I B  4 MP ( SWlA.13 I TB3E I 
I y I S - I B  4 MP I SWlB13 1 T B 3 F  I 
I z I S - I B  4 A I P  I SW2A4 I TB3G I 

AA 1 S - I B  4 AIP 1 SW2B4 I TB3H I 
I BB I S-IVB MY I SW2A10 I T B 3 J  1 
I CC I S- IVB MY I SW2B10 I TB3K ( 
I DD I S- IVB AIY I SW2A11 1 TB3L 1 
I EE ) S-IVB AIY I SW2B11 I TB3M I 
I F F  I S - IVB MP I SW2A9 I TB3N I 
I GG I S-IVB MP I SW2B9 I TB3P I 
I HH I S-IVB A I P  I SW2A12 I TB3R I 
I JJ I S-IVB A I P  I SW2B12 I TB35 I 
I KK I SPARE I - I TB3T I 
( LL I SPARE I - I TB3U I 
I MM I SPARE I - I TB3V I 
I NN ( SPARE I - I TB3W ( 
I P P  I SHIELD TERMINATION I - I - I 

DVM Selector P a n e l  
C o n n e c t o r  J- 2 

r'_--T-'-'--"---"---'----------7--------- 1 

1 P l n  I S i g n a l  I I n t e r n a l  Wiring I 
I I -r--------- 4 t-- - - - -- - - 
I I I T o  I T h r u  I t----+------------------------ +--------+--------- 
I A 1 6 0  VDC 1 Y  

f 
I SW2Al7 I TB4A I 

I B / 6 0  VDC 1 Y  I SW2B17 I TB4B I 
I C 1 6 0  VDC I P  I SW2Al3 I TB4C 1 
I D 1 6 0  VDC I P  ( S W 2 B 1 3  I T 3 4 0  1 
I E 1 6 0  VDC 2Y I SW2A18 I TB4E I 
I F 1 6 0  VDC 2Y I SW2B18 1 T B 4 F  I 
I G 1 6 0  VDC 2P  I SW2A14 I TB4G I 
I H 1 6 0  VDC 2 P  1 SW2B14 1 TB4H I 
I J 1 6 0  VDC 3Y I SW2Al9 I T B 4 J  I 
I K 1 6 0  VDC 3 Y  I SW2B19 1 TB4K I 
( L 1 6 0  VDC 3 P  I SW2A15 1 TB4L I 
L,---I--,,,---,-------,---------L---------L---------J 



VOLUME I 

CONTROL SYSTEM 

DVM Selector P a n e l  
C o n n e c t o r  J-1 ( C o n t )  

r'--f-----------------------f--------------------- 1 
!Pin I S i gna l  ) I n t e r n a l  Wir ing  1 
I I T--------- i t- -- - - - - - - 
I I I T o  I T h r u  I t----+------------------------+-------+--------- 
I M 1 6 0  VDC 3 P  

4 
I SW2B15 I TB4M I 

I N 1 6 0  VDC 4Y I SW2A20 I TB4N I 
I P 1 6 0  VDC 4Y I SW2B20 I T B 4 P  I 
\ R 1 60 VDC 4 P  I SW2A16 I TB4R ) 
I S 1 6 0  VDC 4 P  I SW2B16 I T B 4 S  I 
I T I T E S T  I N P U T  A I SW3A6 I TB4T I 
I U I T E S T  INPUT A I SW3B6 ( TB4U ( 
I V I T E S T  I N P U T  B I SW3A7 I TB4V I 
I W I T E S T  INPUT B I SW3B7 I TB4W I 
I X 1 SPARE I - I TBSA I 
I Y 1 SPARE I - I TBSB I 
I Z I SPARE I - I TB5C I 
l a  I S P A R E  I - I TB5D I 
I b ( SPARE I - I T B 5 E  ( 
I c I SPARE I - I T B 5 F  I 
I d I TORQUER I S W 3 A 2  I TB5G I 
I e I TORQUER I SW3B2 I TB5H I 
) f 1 TORQUER $1 SW3A3 I T B S J  1 
I g I TORQUER $ 1  I SW3B3 1 TBSK I 
I h I TORQUER $ 2  I SW3A4 I TB5L  I 
I i I TORQUER $ 2  I SW3B4 ( TB5M ( 
I j I TORQUER $ 3  I SW3AS I TB5N I 
( k I TORQUER $ 3  I SW3B5 I T B 5 P  I 
I m  l $ R  I S W 3 A 1 0  1 TBSR I 
I n  1 i 6 R  I S W ~ B I O  I m5s I 
I P  I ? y  I SW3A9 I TB5T  I 
I S  I @ y  I SW3B9 I TB5U I 
( r  I g P  I SW3A8 I TB5V I 
I S  I $ P  I SW3B8 1 TB5W I 
I t  I Y Y  I SW3A12 I TB6A I 
l U  l y y  I SW3B12  I TB6B I 
\ V  I Y P  I SW3A11 1 T B 6 C  I 
I w  ~ Y P  I S W 3 B 1 1  I TB6D I 
I x 1 SPARE I - I T B 6 E  I 
1 y 1 SPARE I - I T B 6 F  ( 
I z I SPARE I - I TB6G I 
I AA ( SPARE I - I TB6H I 
( BB I SPARE I - I T B 6 J  I 
I CC I SPARE I - I TB6K I 
I DD I SPARE I - 1 TB6L  I 
I E E  I SPARE I - I TB6M I 
I FF I SPARE I - I TB6N ( 
I GG I SPARE I - I T B 6 P  1 
1 HH I SPARE I - 1 TB6R I 
I JJ I SPARE I - I 7x36s I 
\ KK ( SPARE I - I T B 6 T  1 
I L L  I SPARE I - I TB6U I 
I MM 1 - 2 8  V I S W l C 2  I UB6V 1 
I NN 1 + 2 8  V I S W l C l  1 TB6W ( 
I PP 1 SHIELD TERMINATION I - I - I 
L----l------------------------I--------I---------J 



VOLUME I 

CONTROL S Y S T E M  

DVM Selector P a n e l  
C o n n e c t o r  J-3 

F----f------'----------------------f---------f----------------------- 1 

l P i n  I Signa 1 I T o  I C o m m e n t s  
/----+-----------------------------+---------+----------------------- 

I 

I A  DIGITAL VOLTMETER A INPUT 1 s w l ~ l  I (SWITCH IA COMMON) 
4 
I 

I B 1 D I G I T A L  VOLTMETER B I N P U T  1 S W l B l  I ( S W I T C H  1 B  COMMON) I 
I C  INOT USED I 1 I 
I D \ N O T  U S E D  I I I 
1 E I N O T  USED I I I 
I F J N O T  U S E D  I I I 
I G 1 NOT USED I I I 
I H 1 NOT USED 1 1 I 
I J ! N O T  U S E D  I I I 
I K J N O T  USED I I I 
I L / N O T  USED I I I 
I M INOT USED I I I 
I N !NOT U S E D  I I I 
( P INOT USED I I I 
I R INOT U S E D  I 1 1 
1 S INOT USED I I I 
( T 1 NOT USED I I I 
I U I N O T  U S E D  I I I 
1 V [ N O T  USED I I I 
1 W I N O T  U S E D  I I I 
I X 1 NOT USED I I I 
I Y INOT U S E D  I I I 
I Z INOT U S E D  I I I 
/ a !NOT U S E D  1 1 I 
I b J N O T  USED I I I 
I c INOT USED I I 
I d INOT USED 

I 
I I I 

I e  NOT USED I I I 
( f INOT U S E D  I I I 
I g / N O T  USED I I I 
1 h INOT USED I I I 
I i  NOT USED I I I 
L----I-----------------------------l---------L----------------------J 

E D S / C o n t r o l  H a t e  G y r o  Panel  
C o n n e c t o r  J-1 

r----t--------------'--------------7-----T---------T----------------------- 1 

l P i n  1 S i  g n a l  1 Se lec t ion  1 C o m m e n t s  I 
1 I 1 C o d e  1 /----+----------------------------+---------+----------------------- 

I 

I A 1 + 2 0 D 2 1 0  28 V S A F I N G  BUS 
I 

I I I 
I (RAMP SLOW O F F  1 ~ 1 - 7 3 7  ( 2 8  V P A N E L  OUTPUT I 
I C  [ + 2 0 D 1 1 0  2 8  V BUS 1 I I 
I D 1 2 0 D l R  RETURN BUS I I I 
I E  1 2 6 D 8 R  RETURN BUS I I I 
I F 1 + 2 6 D 8 1 0  1 0  V BUS I I 1 
I G \ G R O U P  3 P I T C H  I V R 1 3 - 6 0 2  1 0  TO 1 0  V P A N E L  I N P U T  I 
I H 1 GROUP 3 R O L L  I V R 1 5 - 6 0 2  10 T O  1 0  V P A N E L  I N P U T  / 
I J IGROUP 3 YAW ( V R 1 4 - 6 0 2  10 TO 1 0  V P A N E L  I N P U T  I 
( K 1 GROUP 3 TORQUER IA1-704 10 TO 1 0  V P A N E L  I N P U T  I 
L-,--I----------------__-------------L---------L-----------------------J 

B-8  C h a n g e d  1 July 1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

E D S / C o n t r o l  R a t e  G y r o  P a n e l  
C o n n e c t o r  J-1 ( C o n t )  

r'---T'--------------'------7----'----T----------------------- 1 
l P i n  I S i g n a l  1 selection1 C o m m e n t s  

1 coae I 
I 

I I t----+-----------------------------+---------+----------------------- I 

( L 1 GROUP 3 S E L E C T  LAMP I D O - 6 5 6  1 2 8  V PANEL I N P U T  
i 

I M \GROUP 3 S E L E C T  ON 1 D I - 6 6 9  ) 2 8  V PANEL OUTPUT 
I 

I N 1 GROUP 3 S E L E C T  O F F  I D I - 1 2 2 5  1 2 8  V PANEL OUTPUT 
I 

1 P IGROUP 1 S E L E C T  O F F  1 D I - 1 2 2 3  1 2 8  V PANEL OUTPUT 
I 

I R ) GROUP 1 S E L E C T  ON ) D I - 6 6 7  1 2 8  V PANEL OUTPUT 
I 

( S ( G R O U P  1 S E L E C T  LAMP 1 DO-654 1 2 8  V PANEL I N P U T  
I 

I T 1 GROUP 1 TORQUER 
I 

I A l - 0 7 2  ( 0  T O  1 0  V PANEL I N P U T  I 
( U (GROUP 1 YAW J R 8 - 2  1 0  TO 1 0  V PANEL I N P U T  1 
I V ]GROUP 1 ROLL 1 R 1 2 - 2  1 0 TO 1 0  V PANEL I N P U T  I 
( W IGROUP 1 P I T C H  J R 1 3 - 2  1 0  T O  1 0  V PANEL I N P U T  I 
( X \GROUP 2 S E L E C T  O F F  ( D I - 1 2 2 4  1 2 8  V PANEL OUTPUT 
I Y IGROUP 2 S E L E C T  ON I D I - 6 6 8  128 V PANEL OUTPUT 

I 

I Z 1 GROUP 2 S E L E C T  LAMP I D O - 6 5 5  1 2 8  V PANEL I N P U T  
I 

I a 1 GROUP 2 TORQUER 
I 

I A 1 - 0 7 3  ) 0 T O  1 0  V PANEL I N P U T  1 
1 b 1 GROUP 2 YAW I V R l l - 6 0 2  10 TO 1 0  V PANEL I N P U T  I 
I c 1 GROUP 2 ROLL I V R 1 2 - 6 0 2  1 0  T O  1 0  V PANEL I N P U T  I 
I d IGROUP 2 P I T C H  I V R 1 0 - 6 0 2  ( 0  TO 1 0  V PANEL I N P U T  I 
I e [MANUAL SYSTEM POWER O F F  I - 1 2 8  V PANEL OUTPUT 
( f 1 SYSTEM POWER ON I D I - 6 6 0  1 2 8  V P A W L  OUTPUT 

1 

I g 1 SYSTEM POWER O F F  1 D I - 1 2 1 9  ( 2 8  V PANEL OUTPUT 
I 

1 h ISYSTEM POWER LAMP I V K 3 6 - 6 0 2  1 2 8  V PANEL I N P U T  
I 

I i 1 GROUP 1 UP-TO-SPEED LAMP I V R 2 8 - 6 0  2 1 2 8  V PANEL I N P U T  
I 

I j ( GROUP 2 UP-TO-SPEED LAMP ( V R 2 9 - 6 0 2  1 2 8  V PANEL I N P U T  
1 

I k IGROUP 3 UP-TO-SPEED LAMP 1 V R 3 0 - 6 0 2  128 V PANEL I N P U T  
I 

I m )COMPARATOR MONITOR R E S E T  J D I - 6 7 0  1 2 8  V PANEL OUTPUT 
I 

I n 1 GROUP 1 ROLL l R 3 4 - 2  
I 

1 0  TO 1 0  V PANEL I N P U T  I 
( p IYAW S P A R E  CHAN A C T I V E  LAMP I V R 2 7 - 6 0 2  1 2 8  V PANEL I N P U T  
I q 1 R O L L  S P A R E  CHAN A C T I V E  LAMP I V R 2 6 - 6 0 2  1 2 8  V PANEL I N P U T  

I 

I r I P I T C H  S P A R E  CHAN ACTIVE LAMP J V R 2 5 - 6 0 2  1 2 8  V PANEL I N P U T  
I 

1 s IYAW A X I S  S E L E C T  ON I D I - 6 6 1  1 2 8  V PANEL OUTPUT 
I 

I t IYAW A X I S  S E L E C T  O F F  I D I - 1 2 2 0  1 2 8  V PANEL OUTPUT 
I 

I u 1 YAW A X I S  S E L E C T  LAMP I DO-64R 1 2 8  V PANEL I N P U T  
I 

I v I R O L L  A X I S  S E L E C T  ON I D I - 6 6 3  ( 2 8  V PANEL OUTPUT 
I 

I w ( ROLL A X I S  S E L E C T  O F F  I D I - 1 2 2 2  1 2 8  V PANEL OUTPUT 
I 

I x 1 R O L L  A X I S  SELECT LAMP I D O - 6 5 0  1 2 8  V PANEL I N P U T  
I 

I Y ( P I T C H  A X I S  S E L E C T  ON I D I - 6 6 2  j 2 8  V PANEL OUTPUT 
I 

1 2 I P I T C H  A X I S  SELECT O F F  / D L - 1 2 2 1  1 2 8  V PANEL OUTPUT 
I 

I AA 1 P I T C H  A X I S  S E L E C T  LAMP I D O - 6 4 9  128 V PANEL I N P U T  
I 

\ BB \RUW P O S I T I V E  I D I - 6 6 4  1 2 8  V PANEL OUTPUT 
I 

I CC I =  SLOW LA@ l D 0 - 6 5 9  1 2 8  V PANEL I N P U T  
I 

1 D D  1 ZERO TORQUE COMMAND I D l - 6 6 6  1 2 8  V PANEL OUTPUT 
I 

I EE 1 ZERO TORQUE COMMAND LAMP 1 DO-653  1 2 8  V PANEL I N P U T  
I 

I FF JRAMP NEGATIVE 
I 

I D I -  6 6 5  1 2 8  V PANEL OUTPUT 
I GG Im/1l? L W S  1 D 0 - 6 5 1 , 6 5 4  2 8  V PANEL I N P U T  

I 

I HH 1 2 0 D 4 R  RETURN BUS 
1 

I JJ 1 + 2 0 D 4 1 0  1 0  V BUS 
I I I 

I KK (GROUP 2 ROLL 
I I 1 
I V R 3 4 - 6 0 2  1 0  T O  1 0  V PANEL I N P U T  I 

I L L  (GROUP 3 ROLL J V R 3 5 - 6 0 2  1 0  TO 1 0  V PANEL I N P U T  1 
I MM I M P  SLOW ON I D I - 0 2 8  1 2 8 V P A N E L O U T P U T  ! 
I NN I S P A R E  I - 1 RESERVED C H A S S I S  GRD 1 
( P P  ( S P A R E  I - IRESERVED S H I E L D  TERM. ) 
L----L-----------------------------L---------l-----------------------J 

C h a n g e d  1 J u l y  1 9 6 7  B-9 



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel  
C o n n e c t o r  J-1 

r---7--------------------------------------------------------------- 
1 

l P i n  I Signa l  
t----+------------------------------------------------------------- I 
( A I SPARE 

4 

I B I SPARE 
I 

I C I SPARE 
I 

1 D 1 SPARE 
I 

I E I SPARE 
I 

( F I SPARE 
I 

I G ( SPARE 
I 

I H ) CONTROL S - I B  ENG 1 YAW 
I 

I J I CONTROL S - I B  ENG 1 P I T C H  
I 

I K 1 CONTROL S - I B  ENG 2 YAW 
I 

L 1 CONTROL S - I B  ENG 2 P I T C H  
I 

I M I CONTROL S - I B  ENG 3 YAW 
I 

I N I CONTROL S - I B  ENG 3 P I T C H  
I 

I P I CONTROL S - I B  ENG 4 YAW 
I 

I R 1 CONTROL S - I B  ENG 4 P I T C H  
I 

I S I CONTROL S - I B  ENG 1 YAW 
I 

I T I CONTROL S - I B  ENG 1 P I T C H  
I 

I U I CONTROL S - I B  ENG 2 YAW 
I 

I V I CONTROL S - I B  ENG 2 P I T C H  
I 

I W I CONTROL S - I B  ENG 3 YAW 
I 

I X I CONTROL S - I B  ENG 3 P I T C H  
I 

I Y I CONTROL S - I B  ENG 4 YAW 
I 

I Z I CONTROL S - I B  ENG 4 P I T C H  
I 

I a I MEAS S - I V B  ENGINE P I T C H  
I 

I b I MEAS S - I V B  ENGINE YAW 
I 

I c / MEAS S - I V B  ENGINE P I T C H  
I 

I d I MEAS S - I V B  ENGINE YAW 
I 

I e I S - I V B  ENGINE O F F  
I 

I f I S - I V B  ENGINE ON (DO-111 )  
I 

1 g I NOT USED 
I 
I 

I h l 5 V  IP 
I i 1 + 2 8 D 8 1 0  2 8 V  BUS 

I 

I j I + RETURN 
I 

I k ( - I p  APS J E T  
1 

I m I NOT USED 
I 
1 

I n I 5 V  111 OR IIV 
I p I NOT USED 

I 
1 q I - I I I A P S  J E T  

I 
I r I + RETURN 

I 
I s I - IIV APS J E T  

I 
I t  I N O T U S E D  

I 
I u f 5v I I I p  

I 
I v I 28D8R RETURN BUS 

I 

I w I - 1 I I p  APS  J E T  
I 

I x I +RETURN 
I 

( y I NOT USED 
I 

( z 1 5 V  1111~ OR 11111 
I 

I AA I NOT USED 
I 

1 BB I -IIIIV A P S  J E T  
I 

I CC 1 + r e t u r n  
I 

1 DD I -11111 APS J E T  
I 
I 

L----L-------------------,,-,---,-,--,,,,,-----------------------J 



VOLUME I 

CONTROL S Y S T E M  

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel  
C o n n e c t o r  J-1 ( C o n t )  

r-T-T--------------------------.------------------------------------- 
1 

1-n I S igna 1 t----+--------------------------------------------------------------- I 
I E E I  S P A R E  

-1 

\ FF I S P A R E  
I 

I GG I SPARE 
I 

I HH 1 S P A R E  
I 

I JJ I S P A R E  
I 

I KK I S P A R E  
I 

I LL I HARDWIRED T O  MM 
I 

I MM I HARDWIRED T O  L L  
I 

I NN I C H A S S I S  GROUND 
I 

I PP I S H I E L D  T E R M I N A T I O N  
1 
I 

L,--_l-------------------------------------------------------------J 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel 
C o n n e c t o r  J -2  

r--'--------------------------'----------------------4-------- 
1 

l P i n  1 S i g n a l  
t - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I 
I A  I -YAW C O I L  N O . 1 E N G  N O . l  

i 

I B I + Y A W  C O I L  NO. 1 E N G  N O . l  
I 

I C  I - Y A W  C O I L  N O . 2 E N G  NO.1 
I 

I D  I + YAW C O I L  NO. 2  ENG N O . l  
I 

I E I YAW B E T A  ENG N O . l  
I 

I F ( YAW E N G I N E  N 0 . 1  P O S I T I O N  
I 

I G  I - P I T C H  C O I L  NO 1 ENG N 0 . 1  
I 

I H  I + P I T C H  C O I L  NQ 1 ENG N O . l  
I 

I J I - P I T C H  C O I L  NO. 2  ENG N 0 . 1  
I 

( K 1 + P I T C H  C O I L  N O . 2  ENG N O . l  
I 

I L 1 P I T C H  B E T A  ENG NO. 1 
1 

I M  I P I T C H  E N G I N E  N O . l  P O S I T I O N  
I 

I N  I - YAW C O I L  NO. 1 ENG NO. 2  
I 

1 P I + YAW C O I L  NO. 1 ENG N 0 . 2  
I 

I R  I - Y A W  C O I L  N O . 2  ENG N 0 . 2  
I 

I S I + YAW C O I L  NO. 2  ENG N 0 . 2  
I 

( T I YAW B E T A  ENG N 0 . 2  
I 

I U  I YAW E N G I N E  N 0 . 2  P O S I T I O N  
I 

I V  I - P I T C H  C O I L  N O . l  ENG N 0 . 2  
I 

( W  I + P I T C H  C O I L  NO. 1 ENG NO. 2 
I 

I X  1 - P I T C H  C O I L  NO. 2  ENG NO. 2 
I 

I Y  I + P I T C H  C O I L  NO. 2  ENG N 0 . 2  
I 

I Z I P I T C H  BETA ENG NO. 2 
I 

( a I P I T C H  E N G I N E  N 0 . 2  P O S I T I O N  
I 

\ b 1 - YAW C O I L  NO. 1 ENG N 0 . 3  
I 

I c I + YAW C O I L  N O . l  ENG N 0 . 3  
I 

I d I - YAW C O I L  N 0 . 2  ENG N 0 . 3  
I 

I e I + YAW C O I L  N 0 . 2  ENG N 0 . 3  
I 

I f I YAW B E T A  ENG NO. 3 
I 

1 g 1 YAW E N G I N E  NO. 3 P O S I T I O N  
I 

I h I - P I T C H  C O I L  NO. 1 ENG N 0 . 3  
I 

I i I + P I T C H  C O I L  N O . l  ENG N 0 . 3  
I 

j I - P I T C H  C O I L  N 0 . 2  ENG N 0 . 3  
1 

k I + P I T C H  C O I L  N 0 . 2  ENG N 0 . 3  
I 

1 m I P I T C H  BETA ENG N 0 . 3  
I 

1 n 1 P I T C H  E N G I N E  N 0 . 3  P O S I T I O N  
I 
I 

L,---L,-------------------------------------------------------------J 

Changed 1 J u l y  1 9 6 7  B-11 



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  Panel 
C o n n e c t o r  5-2 ( C o n t )  

T---f------------------------------------------------------------- 
1 

l P i n  I Signal  
t----+-------------------------------------------------------------- I 
I p I - YAW C O I L  N0.1 ENG N0.4  

+ 
1 q 1 + YAW C O I L  N 0 . 1  ENG N 0 . 4  

I 

I r I - YAW C O I L  N0.2 ENG NO. 4 
I 

I s I + YAW C O I L  N0.2 ENG N 0 . 4  
I 

1 t I YAW BETA ENG NO. 4 
I 

I u I YAW ENGINE NO. 4 P O S I T I O N  
I 

1 v I - P I T C H  C O I L  NO.l ENG N 0 . 4  
I 

1 w I + P I T C H  C O I L  N0.1 ENG N 0 . 4  
I 

I x I - P I T C H  C O I L  N0.2 ENG NO. 4 
I 

I y I + P I T C H  C O I L  N0.2 EMG N 0 . 4  
I 

I z I P I T C H  BETA ENG NO. 4 
I 

I AA 1 P I T C H  E N G I N E  NO. 4 P O S I T I O N  
I 

1 B B  I BETA CENTER T A P  ENG N 0 . 1  
I 

1 C C  I BETA CENTER T A P  ENG NO. 1 
I 

1 DD 1 BETA CENTER T A P  ENG NO. 2 
I 

I E E  I BETA CENTER TAP ENG NO. 2 
I 

1 FF I BETA CENTER T A P  ENG N 0 . 3  
I 

I GG I BETA CENTER T A P  ENG NO. 3 
I 

I HH ( BETA CENTER T A P  ENG NO.4 
I 

I JJ I BETl'A CENTER T A P  ENG NO. 4 
I 

I KK I S P A R E  
I 

I L L  I S P A R E  
I 

I MM I J3MM (HARDWIRED) 
I 

I NN ( C H A S S I S  GROUND 
I 

I PP I S H I E L D  TERMINATION 
I 
I 

L----A------------------------------------------------------------J 

E n g i n e  A c t u a t o r  S u b s t i t u t e  P a n e l  
C o n n e c t o r  J-3 

r----f-'--------------------------------------------------------- 
1 

/ P i n  I Signa l  t----+------------------------------------------------------------- I 
I A I POWER ON ( D O - 1 0 3 )  

4 
I B ( POWER ON 

I 
I C I POWER ENABLE LAMP ( ~ 1 - 1 0 3 )  

I 
I D I POWER ON 

I 
I E I POWER ON 

I 
I F I S - I B  ENGINE N O . l  ON 

I 
I G I S - I B  ENGINE N0.2 ON 

I 

I H I S - I B  ENGINE NO. 3 ON 
I 

I J I S - I B  ENGINE N0.4  ON 
I 

I K I S - I V B  ENGINE ON 
I 

I L I S - I V B  P I T C H  ACTUATOR I N P U T  
I 

I M I S - I V B  P I T C H  ACTUATOR REFERENCE 
I 

I N I S - I V B  YAW ACTUATOR I N P U T  
I 

I P ) S - I V B  YAW ACTUATOR REFERENCE 
I 

I R I S - I V B  YAW ACTUATOR P O S I T I O N  
I 

I S I S P A R E  
I 

I T ( S P A R E  
I 

I U 1 S P A R E  
I 

I V 1 S P A R E  
I 

I w I S - I V B  P I T C H  ACTUATOR P O S I T I O N  
I 

I X 1 MEAS S - I B  ENG N O . l  YAW 
I 
I 

L---L------------------------------------------------------------J 

B - 1 2  C h a n g e d  1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel 
C o n n e c t o r  5-3 ( C o n t )  

r--'7--------------------------------------------------------------- 
1 

lPin I S i g n a l  
t---+------------------------------------------------------------- I 
I Y  I MEAS S- I B  ENG NO. 1 P I T C H  

i 

I Z I MEAS S - I B  ENG NO. 2 YAW 
I 

1 a I MEAS S - I B  ENG NO. 2 P I T C H  
I 

I b I MEAS S - I B  ENG NO. 3 YAW 
I 

I c I MEAS S - I B  ENG N 0 . 3  P I T C H  
I 

I d I MEAS S- I B  ENG NO. 4  YAW 
I 

I e I MEAS S - I B  ENG N 0 . 4  P I T C H  
I 

( f 1 MEAS S - I B  ENG NO. 1 YAW 
I 

I g I MEAS S - I B  ENG N O . l  P I T C H  
1 

I h I MEAs S - I B  ENG NO. 2 YAW 
I 

( i I MEAS S - I B  ENG NO. 2 P I T C H  
I 

I j I MEAS S - I B  ENG N 0 . 3  YAW 
I 

] k I MEAS S - I B  ENG NO. 3 P I T C H  
I 

j m I MEAS S - I B  ENG N 0 . 4  YAW 
I 

I n I MEAS S - I B  ENG NO. 4  P I T C H  
I 

J p 1 S - I B  ENG N 0 . 1  O F F  
I 

I q I S - I B  ENG N O . l  ON ( D O - 1 0 7 )  
I 

1 r I S - I B  ENG N0.2  O F F  
I 

I s I S - I B  ENG N 0 . 2  ON ( D O - 1 0 8 )  
I 

1 t I S-IB ENG N 0 . 3  O F F  
I 

I u 1 S - I B  ENG N 0 . 3  ON ( D O - 1 0 9 )  
I 

1 v 1 S - I B  ENG N 0 . 4  O F F  
I 

I w I S - I B  ENG N 0 . 4  ON ( D O - 1 1 0 )  
I 

I x 1 S P A R E  
I 
I 

I Y  l $A 
I z  I $ B  

I 
I A A I  % C  

I 
I B B  I S P A R E  

I 
I C C  I + 6 D 1 7 1  2 8 V  BUS 

I 
I DD I S P A R E  

I 
I E E  I S P A R E  

I 

I FF I S P A R E  
I 

I GG I 6 D 1 R  RETURN B U S  
I 

I HH ( S P A R E  
I 

I JJ I S P A R E  
I 

I KK I S P A R E  
I 

I LL 1 S P A R E  
I 

I MM 1 52 MM HARDWIRE 
I 

I NN 1 C R A S S I S  GROUND 
I 

I PP I S H I E L D  TERMINATION 
I 
I 

L,,-ll,--------------------,-------------------------------------------J 



VOLUME I 

CONTROL SYSTEM 

E n g i n e  A c t u a t o r  S u b s t i t u t e  Panel  
C o n n e c t o r  J-58 

r--r------------------------------------------------------- - 
l P i n  I 

1 
Signal 

t----+------------------------------------------------------ I 
I A  1 $A 

i 

I B  I $B 
I 

I C  1 3 c  
I 

I D I SHIELD TERMINATION 
I 

I E I SPARE 
I 

I F I SPARE 
I 

1 G I SPARE 
I 

1 H I RETURN TO POWER SUPPLY 1 3 6 4 A 1 2  
I 

I J 1 + I 5 0  V 
I 

I K 1 - 1 5 0  V 
I 

1 L 1 -112 v 
I 

] M 1 + I 1 2  V 
I 

I N 1 - 5 V  
I 

I P I SPARE 
I 

I R I RETURN T O  P W E R  SUPPLY 1 3 6 4 A 1 2  
I 

I S I SPARE 
I 

I T 1 SPARE 
I 

I U 1 SPARE 
I 

I V 1 SPARE 
I 

I W I NOT USED 
I 

I X 1 RETURN 
I 

I Y I RETURN 
I 

1 Z I RETURN 
I 

I a I RETURN 
I 

I b [ RETURN 
I 

I c I RETURN 
I 

I d I RETURN 
I 

I e I RETURN 
I 

I f 1 RETURN 
I 

1 g I RETURN 
I 

I h 1 RETURN 
I 

I i I RETURN 
I 

I j I RETURN 
I 

I k 1 RETURN 
I 

I m 1 RETURN 
I 

I n 1 RETURN 
I 

1 p 1 RETURN 
I 

I q 1 RETURN 
I 

I r ( RETURN 
I 

I s I RETURN 
I 

I t 1 RETURN 
I 

1 u 1 RETURN 
I 

I V 1 RETURN 
I 

I w 1 RETURN 
I 

I x 1 RETURN 
I 

I y I RETURN 
I 

I z I RETURN 
I 

( AA I RETURN 
I 

I BB I RETURN 
I 

I CC 1 RETURN 
I 

1 DD I RETURN 
I 

I EE I RETURN 
I 
I 

L----l-------------------------------------------------------------J 

Changed 1 J u l y  1 9 6 7  



VOLUME I 

CONTROL SYSTEM 

~ n g i n e  A c t u a t o r  S u b s t i t u t e  Panel 
C o n n e c t o r  J- 5 8 ( C o n t  

T ' - ' T - - - - - - - - - - - - - - - - ' - - - - - - - - - - - - - - - - - - - - -  1 
lPin I S igna l  I 
r - -  r I 

1 FF I RETURN 
I GG I RETURN 

I 

I HH I RETURN 
I 
I 

I JJ I RETURN I 
I KK I NOT USED I 
I L L  I NOT USED I 
I MM I NOT USED I 
I NN ( NOT USED I 
I PP I NOT USED I 
L,,-l---,--------------------------------------------------------J 

Fl igh t  C o n t r o l  C o m p u t e r  Panel 
C o n n e c t o r  J-1 

r--T---------------------- 7-------T---------------------- 1 
1 P i n  I Signal ( Se lec t ion  ) C o m m e n t s  

I Code I 
I 

I I t---+----------------------------+---------+----------------------- I 

I A 1 YAW ATTITUDE ERROR 
I 

I V H 7 0 - 6 0 2  1 0  TO 1 0  V P A N E L  I N P U T  I 
I B I R O L L  ATTITUDE ERROR I V H 6 9 - 6 0 2  1 0  T O  1 0  V PANEL I N P U T  1 
I C 1 P I T C H  ATTITUDE ERROR I V H 7 1 - 6 0 2  1 0 TO 10 V PANEL I N P U T  I 
I D 1 YAW ATTITUDE RATE I V R 5 - 6 0 2  1 0 T O  1 0  V PANEL I N W T  I 
I E 1 R O L L  ATTITUDE RATE l V R 6 - 6 0 2  1 0  TO 1 0  V PANEL I N P U T  I 
I F J P I T C H  ATTITUDE RATE I V R 4 - 6 0 2  1 0 T O  1 0  V PANEL I N P U T  I 
I G ( S Y S T E M  POWER O F F  I D I - 1 1 9 6  1 2 8  V PANEL OUTPUT 
I H ISYSTEM POWER ON 1 D I - 5 6 3  1 2 8  V PANEL OUTPUT 

I 

128 V PANEL OUTPUT 
I 

I J )SYSTEM PWR O F F  (FCC S A F I N G )  I - 
I K ISYSTEM POWER LAMP 1 2 8  V PANEL I N P U T  

I 
I - 

( L 1 CONTROL VOLTAGE 
I 

IVM2-602  1 0  T O  1 0  V PANEL I N P U T  I 
( M 1 6 0  V INTERRUPT A O F F  I D I - 1 1 9 4  1 2 8  V PANEL OUTPUT 
I N 1 6 0  V INTERRUPT A ON I D I - 5 5 9  1 2 8  V PANEL OUTPUT 

I 

1 P 1 6 0  V INTERRUPT A LAMP 1 DO-555  1 2 8  V PANEL I N P U T  
1 

I R ) 60 V INTERRUPT B O F F  1 D I - 1 1 9 5  1 28 V PANEL OUTPUT 
1 

1 S 1 6 0  V INTERRUPT B ON 1 D I - 5 6 0  1 28 V PANEL OUTPUT 
I 

I T 1 6 0  V INTERRUPT B LAMP ! D O - 5 5 6  1 2 8  V PANEL I N P U T  
I 
I 

I U ISPARE 
I V ISPARE 

I I I 

1 W ISPARE 
I I I 
1 1 I 

I X I S P A R E  
I Y ICAT ZERO 

I I 
I D I - 5 6 1  1 2 8  VOLT OUTPUT 

1 

I Z 1 CAT OPERATE 1 D I - 5 6 2  1 2 8  VOLT OUTPUT 
I 

I a ICAT ZERO I Do- 558 1 28 VOLT I N P U T  
I 

] D O - 5 5 7  128 VOLT I N P U T  
I 

b [ C A T  OPERATE 
I c 1 + 2 0 D 2 1 0  2 8  V BUS 

1 

I d 1 2 6 D 8 R  RETURN BUS 
I I I 

I e 1 + 2 6 D 8 1 0  1 0  V BUS 
I I I 

I f 1 2 0 D l R  RETURN BUS 
I I I 

1 g 1 + 2 0 D 1 1 0  2 8  V BUS 
1 I I 
I I I 

I h I S P A R E  I - IRESERVED C H A S S I S  GND ( 
I J 1 S P A R E  I - IRESERVED S H I E L D  TERM. 1 
L,,L--,--,,-----------,-,,--------U-L-----------------------J 



VOLUME I 

CONTROL SYSTEM 

S - I B  E n g i n e  D e f l e c t i o n  P a n e l  
C o n n e c t o r  J-1 

r----T---------------------------T---------T----------------------- 
7 

lP in  I S ignal  1 Selection1 C o m m e n t s  
I C o d e  I 

I 
I I I t----+-------------------- 
I A I E N G I N E  N O . l  YAW 
1 B 1 E N G I N E  NO. 1 P I T C H  
I C ! E N G I N E  N O . l  YAW A 1  
] D 1 E N G I N E  N O . l  P I T C H  A 1  
I E 1 E N G I N E  NO. 2 YAW 
I F I E N G I N E  NO. 2 P I T C H  
I G I E N G I N E  N 0 . 2  YAW A 1  
I H I E N G I N E  N 0 . 2  P I T C H  A 1  
I J l E N G I N E N 0 . 3  YAW 
I K J E N G I N E  NO. 3 P I T C H  
I L ! E N G I N E  N 0 . 3  YAW A 1  
I M 1 E N G I N E  N 0 . 3  P I T C H  A 1  
I N J E N G I N E  N 0 . 4  YAW 
I P I E N G I N E  N 0 . 4  P I T C H  
1 R J E N G I N E  N 0 . 4  YAW A 1  
I S 1 E N G I N E  NO. 4 P I T C H  A 1  
I T IYAW 1 NOT ZERO 
I U I P I T C H  1 NOT ZERO 
I V 1 YAW 2 NOT Z E R O  
I W I P I T C H  2 NOT ZERO 
I X ]YAW 3 NOT ZERO 
I Y [ P I T C H  3 NOT ZERO 
1 Z IYAW 4 NOT ZERO 
I a I P I T C H  4 NOT ZERO 
I b 1 S P A R E  
I c I S P A R E  
I d 1 2 0 D 2 R  RETURN B U S  
I e 1 + 2 6 D 8 1 0  2 8  V BUS 
1 f 1 2 6 D 8 R  RETURN BUS 
I s I S P A R E  
I h J S P A R E  
I i I S P A R E  

---+----------------------- 4 
l o  T O  1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  I 
l o  T O  1 0  V P A N E L  I N P U T  1 
10 T O  1 0  V P A N E L  I N P U T  I 
10 T O  1 0  V P A N E L  I N P U T  I 
l o  TO. 1 0  V P A N E L  I N P U T  I 
10 TO 1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  1 
10 T O  1 0  V P A N E L  I N P U T  I 
1 0 T O  1 0  V P A N E L  I N P U T  I 
( 0  T O  1 0  V P A N E L  I N P U T  I 
l o  T O  1 0  V P A N E L  I N P U T  I 
l o  T O  1 0  V P A N E L  I N P U T  I 
( 0  T O  1 0  V P A N E L  I N P U T  I 
10 T O  1 0  V P A N E L  I N P U T  I 
128 V P A N E L  I N P U T  
128 V P A N E L  I N P U T  

I 

1 2 8  V P A N E L  I N P U T  
I 

1 2 8 V P A N E L  I N P U T  
I 

1 2 8  V P A N E L  I N P U T  
I 

1 2 8  V P A N E L  I N P U T  
I 

1 2 8 V P A N E L  I N P U T  
I 

128 V P A N E L  I N P U T  
I 
I 

1 I 
I I 
I I 
I I 
I I 
I I 
I R E S E R V E D  C H A S S I S  GND 1 
1 RESERVED S H I E L D  TERM. [ 



VOLUME I 

CONTROL SYSTEM 

S - I V B  E n g i n e  D e f l e c t i o n  Pane l  
C o n n e c t o r  J-1 

re--- f---------------------------7-------------T-------------d--------- 1 
l P i n  I S i g n a l  1 Select ion 1 C o m m e n t s  

I C o d e  I 
I 

1 I t----+-----------------------------+-----------+----------------------- I 

I A 1YAW VALVE CURRENT 
4 

I - 1 0  T O  1 0  V PANEL I N P U T  ( 
1 B 1 YAW D E F L E C T I O N  I - 1 0  TO 1 0  V PANEL I N P U T  I 
I C 1 P I T C H  DEFLECTION I - 1 0  T O  1 0  V PANEL I N P U T  / 
( D ( P I T C H  VALVE CURRENT I - 1 0  TO 1 0  V PANEL I N P U T  I 
I E 1111 -IIV RELAY CURRENT I - 1 0 TO 1 0  V PANEL I N P U T  1 
\ F [ I p  - 1 I I p  RELAY CURRENT I - ( 0 T O  1 0  V PANEL I N P U T  I 
1 G 111111 -IIIIV RELAY CURRENT 1 -  1 0 TO 1 0  V PANEL I N P U T  I 
I I3 1111 -IIV VALVE I - 1 0  T O  5 V PANEL I N P U T  I 
I 3 IIp VALVE I - 1 0 TO 5 V PANEL I N P U T  I 
I K lIIIp VALVE \ - 10 T O  5 V PANEL I N P U T  ( 
I L 111111 -1111~ VALVE I - 1 0  TO 5 V PANEL I N P U T  I 
I M 1 2 0 D l R  RETURN BUS 
I N I S P A R E  

I 1 I 
I P 1 + 2 0 D 1 1 0  2 8  V BUS 

I I I 

1 R ( + 2 6 D 8 1 0  1 0  V BUS 
I I I 

I S 1 2 6 D 8 R  RETURN BUS 
I I I 

I T 1 + 2 4 D 8 1 0  1 0  V BUS 
I I I 

I U ) 2 4 D 8 R  RETURN BUS 
I I I 
I 

I v ( + 1 0  v SUPPLY 
I I 

I W I S P A R E  
I I I 

I X 1 S P A R E  
I I I 

I Y \ S P A R E  
I I I 

I Z I S P A R E  
1 I I 
I 

1 a ISPARE 
I I 

I b I S P A R E  
I I I 

) c ) S P A R E  
I I I 

1 d 1 S P A R E  
I I I 

1 e ( S P A R E  
I I I 

I f ISPARE 
I I I 

I g ( S P A R E  
I I I 

h 1 SPARE 
I I I 
I - 1 RESERVED C H A S S I S  GRD I 

1 j 1 S P A R E  I - [RESERVED S H I E L D  TERM. I 
L,,--l----------------------------I---------L-----------------------J 

C h a n g e d  1 July 1 9 6 7  
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VOLUME I 

CONTROL SYSTEM 

E D S / C o n t r o l  R a t e  G y r o  P a n e l  
C o n n e c t o r  J 2  P i n  F u n c t i o n s  

ESE Ramp C o n t r o l  P a n e l  
C o n n e c t o r  J1 P i n  F u n c t i o n s  

C o m m e n t s  

2 8  V PANEL OUTPUT 

2 8  V PANEL OUTPUT 

2 8  V PANEL OUTPUT 

2 8  V PANEL INPUT 

K 

L 

M 

N 

P 

B-18 C h a n g e d  1 J u l y  1 9 6 7  

EDS SWITCH POINT OFF 

EDS SWITCH POINT ON 

EDS SWITCH POINT GROUP 1 LAMP 

EDS SWITCH POINT GROUP 2 LAMP 

EDS SWITCH POINT GROUP 3 LAMP 

R e m a i n i n g  P i n s  N o t  U s e d  

D I - 1 1 4 3  

D I - 3 6 7  

VK123-602  

VK124-602  

VK125-602  

2 8  V PANEL OUTPUT 

2 8  V PANEL OUTPUT 

2 8  V PANEL INPUT 

2 8  V PANEL INPUT 

2 8  V PANEL INPUT 



VOLUME I 

CONTROL S Y S T E M  

E S E  R a m p  C o n t r o l  Panel  
C o n n e c t o r  J1 P i n  Func t ions  ( C o n t )  

C o n t r o l  C o m p u t e r  T e s t  P a n e l  
C o n n e c t o r  J1 P i n  Func t ions  

C o m m e n t s  

- 

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  I N P U T  

2 8  v PANEL OUTPUT 

2 8  v PANEL OUTPUT 

2 8  V P A N E L  I N P U T  

2 8  V PANEL OUTPUT 

2 8  V P A N E L  OUTPUT 

A d d e d  1 J u l y  1 9 6 7  ~ - 1 8 A / B - l 8 B  

S e l e c t i o n  
C o d e  

- 
D O - 6 6 4  
D O - 6 6 5  

- 
- 

D O - 6 1 1  
D O - 6 1 2  

- 
- 

- 
- 

P i n  

L 

M 

N 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

S igna l  

CONT A C C E L  P O S I T I V E  MANUAL 

EDS/CONT RATE GYRO RAMP COMMAND 

EDS/CONT RATE GYRO NEGATIVE ~ N U A L  

EDS/CONT RATE GYRO POSITIVE MANUAL 

NOT U S E D  

CONT COMP I N P U T  S U B S  M P  

CONT COMP I N P U T  S U B S  NEG MANUAL 

CONT COMP I N P U T  S U B S  P O S  MANUAL 

NOT U S E D  

NOT U S E D  

NOT USED 

6 D I R  RETURN BUS 

+ 6 D 1 1 0  2 8  V BUS 

NOT USED 

P i n  

A 

B 

C 

* 
L 

* 
R 

S 

* 
a 

b 
* 

* P i n s  D through K, M through Q ,  T through Z ,  and c through z are  

spares. 
_? 

Se lec t i on  
C o d e  

D O - 8 9 0  

D I - 8 9 3  

D I - 8  8 7 

D O - 5 6 4  

D I - 7 3 6  

D I - 6 7 7  

- 
- 

Signa l  

REDUNDANCY CHECK NO. 5 LAMP 

REDUNDANCY CHECK NO. 5 O F F  

REDUNDANCY CHECK NO. 5 ON 

NOT USED 

W1P  SLOW LAMP 

NOT USED 

RAMP SLOW O F F  

RAMP SLOW ON 

NOT USED 

+ 2 0 D 1 1 0  2 8  V BUS 

2 0  D I R  RETURN BUS 

NOT USED 

C o m m e n t s  

2 8  V P A N E L  I N P U T  

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  I N P U T  

2 8  V P A N E L  OUTPUT 

2 8  V P A N E L  OUTPUT 





zz-a/r z-a 
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CONTROL S Y S T E M  

J, J, 
FUSE DlSTR ZOQO6Al J41 C 0 G F H L K M J 

J 42- 
n R A n r\ 7' , 

\, \/ \/ \ / \/ \/ \/ \/ 

601W9Jl "3 \/z \ 14 V I  7 '6 /g  \, 5 v f l l  "I0 "12 \ q 
1U UMBILICAL GROUP GROUP GROUP GROUP GPOUP GROUP GROUP 6ROUP GROUP GROUP GROUP OROUP 

2 2 
TOROUE TORQUE TORQUE TORQUE TORQUEE TORQUE TORQUE TORQUE TORQUE TORQUE T O W U E  TORQUE 

I ( S h e e t  3 )  
-- ~ - --- 

~ ~ ~ / c o n t r o l  R a t e  G;EO Panel ( S h e e t  2 )  

C h a n g e d  1 J u l y  1 9 6 7  
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Control Computer Input Substitute Panel (Sheet 1) 

Changed 1 July 1967 
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FUSE DISTR J 4 3 i  L .  -DL EE G 3 K J 5 5  P J 4 3 g  J 5 5 K  J 4 3 2  J55 Y ~ 4 3 y  N R J 5 5 R  J 4 3 y  3 5 5  L J 4 3 r  J 5 5 Z  
2000bAI - 

1 (Sheet 5 )  ~ M L I  

Control Computer Input Substitute Panel (Sheet 2) 

Changed 1 July 1967 B-27/B-2 8 
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CONTROL SYSTEM 

(Sheet 6) IBM M 

Control Computer Input Substitute Panel (Sheet 3) 

544 

Chapged 1 July 1967 B-29/B-30 

I U UmILICAL M ) m p ' 1 4  

U Y  
'A' 

\ 

\/ 
'(16 

b'p 

'A/ 

,. 
\, 

" 8 
\I 

@ Y  
'A' 

,\ 

\ I 5  
\I 

"11 \ 

$ R  (4 p 
'A' 'A' 

A A m n r\ A R 
.- - . - -  

\/ 
(49 

\/ \I \, 
\/45 \'42 '(48 

COUP < P  V Y  Y R  Y P  
RESET 
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Control Computer Input Substitute Panel (Sheet 4) 

Changed 1 July 1967 B-31/B-32 

- - 

5bDfKl ,,6Dr,: k6DfK:8 ,,6DfK7: \6OfK; bT:8: 

T T -6 T -r 
?;1(44 2p44 1 

1370AI J32 \ / X  \ 
\ /  

W 

/y 
\ I  

V 

\/z \/ L 
,/ \/ 

., V 

FUSE DISTRJ43 X Y Z - a - 20006AI 
544 . - 

,?24 

REWNDANCY 
CHECK 

4 

(Sheet 7 )  IBMM 

\ I  

\'23 

REDUNDANCY 
CHECK 

3 

h A 

\ /  \ /  

" 22 

REDUNDANCY 
CHECK 

2 

A 

\ 

l U UMBILICAL 
6OrVIOJI 

/ 
"21 

REDUNDANCY 
CHECK 

I 
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( S h e e t  8 )  I B M M  

1 
f F l i g h t  Con t ro l  Computer Pane l  

Changed 1 J u l y  1967 
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I C  I .  / \ 
. SITS 1364A2 J I /'r n / \h 4 \ "  - 

t--' 
- - 

- - K I  --K4 

0 0 
24D810 

(Sheet 9) IBM M 

Changed 1 July 19 67 . 

S-IVB Engine Deflection Panel 



VOLUME I 

CONTROL SYSTEM 

FNGINF NO. I ENGINE' NO. E ENGINE NO. 3 ENGINE NO. 4 

2000bAl 

SWNDlNG M E T E R  CIRCUITS 

I (Sheet 10)  I B M M  

S-IB Engine D e f l e c t i o n  Panel  

Changed 1 July 1 9 6 7  B-37/B-3 8 
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(Sheet 11) IBM 

EDS/Control Rate Gyro-Control Signal Processor- 
Control Accelerometers-ESE-Vehicle 

Changed 1 July 1967 
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1 1 

MEAS R A i K  602A4G6 
- R E L A Y  M O N I T O R  

A !$I PVI lYAl Y V I  ?A1 3 Y A I  4 Y A 1  4 P A l  ~$,Iw ILmm$& VRp 9; V: - T E M P -  CVM 
B C D  I H E  L J K  

1 

PVI Y V I  

O U T P U T S  FROM MEAS DISTR 

J Z E  LF, J 3  Y,I,hiZi,AND 

J8H LJ ARE T I M E  SHARED. 

I (Sheet 121 TRM M I  

Flight Control Computer-ESE-Vehicle 

Changed 1 July 1967 B-41/B-42 
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1 FLIGHT CONTROL COMPUTER 
602A27 

1 (Sheet 13) B M M  

Flight Control Computer-SITS-Vehicle 

changed 1 July 1967 B-43/B-44 
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I 

(Sheet 14) I B M M  

DECK A 

J591 Y \,T ~ 5 & , 6  .,m ,,% ,,b ,vW \ tR ,,K ,,E ,,C ,,H ,,N ,,U ,,Z ,z% ,,l ,*q J 5 , R  ,,W ~ 5 2 , ~ ~  .,h ,,I ,,X ,/S ,/L ,,F ,.,A , \ \I ,I ,/ ,, \I \ r  \ I \I \Ir \I \I \/ \/ ,, \r \ r  \, \ \i, \/ ,, \/ \/ \, ,b 

\ V w w w W V w  U V W " W " W "  
FUSE DISTR J13 Y T JlO 5 -m g W R K E C H N J Z L q J 1 3 R  W J I O ~  x L F A B 6 M T Y L L L  
20006AZ 

J 5 JZ J 5  . J2 

Engine Actuator Substitute Panel-SITS (Sheet 1) 

Changed 1 July 1967 

w 
1 U 6LBU124PI 

SlVB INTERFACE 

tfj 11 11 11 ~T~~~~~~ rkj:p 6 0 2 w ' 8 p ~ ~ ~ ~ f ~ v ~ - ~ v  ~ f v ~ f ~ ~ v ~ f v  

NOTE - 
ALL RESISTORS UNLESS LISTED 
OTHERWISC ARE 5, IK 

S4B MEASURING POTS 

V '4 V 

A A A A ~ A A  

\/ V V V \I \I 

A A A A  A A A A P .  

\/ \I \I U, \I ,, V w \I w \ 

c \ c I A A , ~ ~ \ ~  

\/ 

A A A A A , - A h  

V w \/ \/ \/ V UI V V V 
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P A  

(Sheet 15) IBM M 

Engine Actuator Substitute Panel-SITS (Sheet 2) 

Changed 1 July 1967 B-47/B-48 
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2 0 0 0 6 A 2  
J I 

n 
J2 

A 

\'B 
\/ 
\/li 6 Q Z W 1 8 P I V j  \ 1 / ~  

I Y  I P  S i B  5-TB 
B B MEA5 MEAS 

COM COM 

-EN61NE I 

OPE;,~MPL/ JOPER A l l  AMPL 

I 1  
J17 8 H J 7 1 5  6 ' 9  

ENGINE 2 

(Sheet 16) IBMM 

Engine Actuator Substitute Panel-SITS (Sheet 3) 

Changed 1 July 1 9 6 7  B-4 9/B-50 
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ENG 4 GAlN COMPONENTS CARD A32 

ENG 3 GAlN COMPONENTS CARD A23 

ENGINE 3 

1 c ( S h e e t  1 7 )  I B M M  
I 

Engine  A c t u a t o r  S u b s t i t u t e  Panel-SITS ( S h e e t  4 )  

Changed 1 J u l y  1 9 6 7  B-51/B-52 
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CONTROL SYSTEM 

S-IVB GAIN COMPONENT S 
CARD A39 

(Sheet 18) IBMM 

Engine Actuator Substitute Panel-SITS (Sheet 5) 

Changed 1 July 1967 
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v a o  

( S h e e t  2 0 )  IBMM 

C o n t r o l  C o m p u t e r  T e s t  P a n e l  

A d d e d  1 July 1 9 6 7  
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