
11-168. HAND CONTROLLER MALFUNCTION DETECTOR ADJUSTMENT - Adjustment of 

t h i s  c i r c u i t  consis ts  i n  s e t t i ng  t he  pos i t ive  and negative threshold 

ampli f ier ,  A l ,  potentiometers. This s e t t i ng  should be matched t o  each 

individual  LDS switch, and therefore  must be done separately f o r  each 

hand control ler .  The adjustment i s  performed as  follows: f i r s t  monitor 

t h e  LDS switch, the  appropriate t e s t  point  and the  synchro ( s t i ck )  DC 

voltage while slowly advancing t h e  hand con t ro l le r  and determine3he 

voltage when t h e  LDS switch makes; c a l l  t h i s  V1. Next, slowly decrease 

t h e  hand con t ro l l e r  back towards nu l l  and note t h e  voltage when the  LDS 

switch breaks; c a l l  this.V2. Add the  equivalent a s s i s t  value, 1.1 vo l t s  

DC, t o  V2 and c a l l  t h i s  V Calculate the  average of V (make) and V 3' 1 3 
(break + a s s i s t )  voltage and c a l l  t h i s  V4. Final ly ,  i n j e c t  a s t i c k  s ignal  

from the  t e s t  c a r t ,  leaving t he  hand control ler  a t  n u l l ,  t o  obtain voltage 

Vlc a t  the  a p p r ~ p r i a t e  t e s t  point. Adjust t he  appropriate threshold 

potentiometer t o  jus t  switch amplif ier  A 1  t o  ON. Perform a s imilar  

procedure f o r  t h e  other po la r i ty  of hand control ler  motion. A s  a check 

on t h e  alignment, exercise the  hand con t ro l le r  and observe t h e  e r r o r  

voltage which should not exceed 1.5 vo l t s  peak f o r  any s t i c k  motion. The 

specif ic  adjustment potentiometers and t e s t  points a r e  l i s t e d  i n  

t a b l e  11-4, item 22. 

11-169. EXCESS RATE DETECTOR - The c i r c u i t  adjustment can be performed 

by monitoring t he  output a t  the  appropriate t e s t  point ,  ro ta t ing  t he  r a t e  

gyro a t  t h e  desired excess r a t e  value, and s e t t i ng  t he  t r i gge r  adjustment 

potentiometer.unti1 t he  output voltage switches t o  posi t ive  28 vo l t s  DC. 

The spec i f i c  adjustment potentiometers and t e s t  points a r e  l i s t e d  i n  

t ab l e  11-4, items 21 and 29. 

11-170. H202 FUEL LEVEZ. DETECPOR ADJUSTMENT - Circui t  adjustment consis ts  

of (1) nu l l ing  quiescent d r i f t ,  (2) s e t t i n g  the  l i f t  rocket adjustment 

potentiometers, and (3 )  se t t i ng  t he  four a t t i t u d e  rocket potentiometers. 
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Nulling t he  OFF or  quiescent d r i f t  i s  done by se lec t ing  one s e t  of rockets 

(STD or  TEST), pu t t ing  t he  ACS Safe switch t o  t he  FLIGHT (GUARD DOWN) 

posi t ion,  and se lec t ing  a r e s i s t o r  f o r  the  T-bias network. The in tegra to r  

n u l l  potentiometer i s  used f o r  any subsequent d r i f t  adjustment once the  

f ixed s e l ec t  r e s i s t o r  has been chosen. The l i f t  rocket adjustment 

potentiometer i s  s e t  by pressurizing the  l i f t  rocket transducer and ob- 

t a in ing  t he  des i red burnoff r a t e  on t he  f u e l  remaining indicator .  The 

a t t i t u d e  rocket  adjustment potentiometers a r e  s e t  by switching t o  the  

appropriate s e t  of rockets and pulsing the  p i t ch  channel with a 5-hertz 

square wave command. This a l t e rna t e l y  f i r e s  the  four p i t ch / ro l l  rockets 

and allows averaging of individual  e r ro rs .  By observing the  f u e l  remain- 

ing ind ica to r  and calcula t ing t he  burnoff r a t e ,  the  potentiometer can be 

s e t  t o  the  des i red value. A s imilar  procedure i s  used i n  the  yaw channel 

t o  adjus t  the  two a t t i t u d e  rocket burnoff potentiometers. The spec i f i c  

adjustment potentiometers and t e s t  points  a re  l i s t e d  i n  t ab le  11-4, item 23. 

11-171. ELECTRONIC SWITCH ADJUSTMENT - Circui t  adjustment consis ts  of the 

t r i g g e r  l e v e l  with t h e  t r i g g e r  adjus t  potentiometer. The desired t r i g g e r  

pressure i s  applied t o  t h e  l i f t  rocket chamber and the 22-turn, 

100-kilohm adjustment potentiometer i s  s e t  t o  jus t  turn  amplif ier  A 1  ON 

(+10.5 vo l t s  DC). The rocket chamber can then be de-pressurized and a 

voltage in jec ted  a t  the  Test Cart i n j e c t  t e s t  point  u n t i l  the  amplif ier  

jus t  switches t o  ON. The i n j e c t  voltage should be noted and used f o r  

fu tu re  t e s t i n g ,  therefore  enabling the  c i r c u i t  t o  be checked without 

pressur iz ing t he  rocket chamber every time. It should be noted t h a t  the  

voltage from t h e  l i f t  rocket pressure transducer i s  never zero s ince  it 

measures absolute pressure and indicates  14.7 ps ia  atmospheric pressure 

when the  l i f t  rockets a r e  o f f .  
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11-172. THRUST/WEIGRT COMPUTER ADJUSTMENT - The s t e p s  t o  a d j u s t  t h i s  

c i r c u i t  cons i s t  of (1) s e t t i n g  an i n i t i a l  weight, (2) n u l l i n g  t h e  d iv ide r  

output ,  and (3) zeroing t h e  JP-4 and H202 synchronizer i n t e g r a t o r  d r i f t s .  

The i n i t i a l  weight i s  adjusted by monitoring A24-TP3 and s e t t i n g  t h e  

des i r ed  i n i t i a l  weight using a s c a l e  f a c t o r  of 620 l b / v o l t .  The 

250 kilohm adjustment potentiometer A24R3 gives t h e  c a p a b i l i t y  of adjus t -  

i n g  f o r  i n i t i a l  weights of 2020 t o  4130 pounds. The d iv ide r  cutput  i s  

nul led  by monitoring t h e  output ampl i f i e r ,  ~ 2 3 - ~ ~ 6 ,  f i g u r e  11-42, ground- 

i n g  t h e  inpu t  V o r  T~ and a d j u s t  t h e  n u l l i n g  potentiometer A23R2, 
1 

f i g u r e  11-42, f o r  a minimum, l e s s  than 15 m i l l i v o l t s .  The H 0 synchro- 2 2 
n i z e r  i n t e g r a t o r  d r i f t  i s  nul led  by i n i t i a t i n g  Lunar Simulation and 

monitoring t h e  output d r i f t  of i n t e g r a t o r  ampl i f ie r ,  A2 output ,  A22-TP4, 

f i g u r e  11-41, f o r  approximately t e n  minutes and adjus t ing  t h e  H 0 n u l l  
2 2 

a d j u s t  potent iometer  A22R2, f igu re  11-41, t o  minimize t h e  d r i f t .  The 

d r i f t  should be adjusted t o  l e s s  than 40 m i l l i v o l t s  p e r  minute. The JP-4 

i n t e g r a t o r  can be nul led  by monitoring the  output a t  2.0 minutes a f t e r  

i n i t i a t i o n  of Lunar Simulation. The JP-4 n u l l  a d j u s t  potentiometer 

A22R1, f i g u r e  11-41, i s  adjusted f o r  68.4 pounds o r  -9.75 v o l t s  a t  t h e  

end of 2.0 minutes. 

11-173. Z-AXIS ERROR AMPLIFIER ADJUSTMENT - The adjustment c o n s i s t s  of 

s e t t i n g  t h e  n u l l  adjustment potent iometer ,  with r e l a y  K 1  de-energized, a s  

i n  f l i g h t ,  t o  avoid o f f s e t s  from t h e  auto t h r o t t l e  demodulator and feed- 

back synchro, ( f i g u r e  11-44). With t h e  vehic le  leveled  t o  0 + 0.3 degrees, 

generate a negat ive 2.5 v o l t  DC, a t  t h e  inpu t  thrust /weight  ( l i f t  rocket  

acce1era t ion) input  , and ad j u s t  t h e  n u l l  potentiometer ~ 6 ~ 1  t o  obta in  l e s s  

than  100-mi l l ivol t s  DC, a t  A5A-TP2. This e r r o r  s i g n a l  should be recorded 

over a &minute period and averaged about zero,  s ince  the  v e r t i c a l  gyro 

w i l l  be d r i f t i n g  + 0.5 degrees within i t s  v e r t i c a l  accuracy cone and 

c rea t ing  a very low frequency + 0.24 v o l t s  DC, peak-to-peak wandering 

s i g n a l  a t  A5A-TP2. 
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11-174. X-AXIS ERROR AMPLIFIER ADJUSTMENT - Circu i t  adjustment cons i s t s  

of s e t t i n g  t h e  n u l l  adjustment potentiometer,  with r e l a y  Kl de-energized, 

a s  i n  f l i g h t ,  t o  avoid o f f s e t s  from the  engine angle potentiometer 

( f i g u r e  11-43). With t h e  vehic le  leveled t o  0' + 18 minutes, ad j u s t  t h e  

potentiometer A9Rl (y-axis) o r  A9R2 (X-axis) t o  obtain l e s s  than 100 m i l l i -  

v o l t s  DC a t  A I ~ A - T P ~  (Y-axis) o r  AIOA-TP1 (x-axis).  This e r r o r  s i g n a l  

should be recorded over a f i f t e e n  minute period and averaged abcut zero,  

s ince  t h e  v e r t i c a l  gyro w i l l  be d r i f t i n g  f 0.5 degrees within i t s  v e r t i c a l  

cone and c rea t ing  a very low frequency 2 0.24 v o l t s  DC, peak-to-peak 

wandering s i g n a l  a t  appropriate test  point .  

11-175. COMPENSATION NETWORK AND INTEGRATOR ADJUSTMENT - Circu i t  ad jus t -  

ment cons i s t s  of s e t t i n g  t h e  Null Adjustment potentiometer t o  obtain 

zero d r i f t  a t  t h e  i n t e g r a t o r  output. Place t h e  J e t  S tab i l i za t ion  System 

i n  Engine Centered o r  Local Ver t i ca l  mode, zero t h e  s i g n a l  a t  A12B-TPI 

and a d j u s t  t h e  n u l l  a d j u s t  potentiometer t o  obta in  minimum d r i f t  a t  t h e  

i n t e g r a t o r  output.  Since the  d r i f t  i s  low, t h e  output should be observed 

f o r  about a ten-minute sample time. 
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Table 11-4. Avionics Adjustments Data Sheet 

VOT,'I,E.(; I.: 

I 
I 
! 

I I I I~ , ! ,  i 

! 
t . l l l r i .  i 

~TIII,! i 
i 
1 
1 
j 

fi vdc 

0 V ~ C  

o vdc 
.- - . -- - - -- -. 

I 
i 

- 
- 
- 

o vdc i 

0 V ~ C  

0 V ~ C  
.- 

- 
- 
- 

0 vdc 

TP0T 
R! ,;< 

, 
0 

050 

CHANNEL 
(AXIS) 

1'5 t ch  

Roll 

Yaw 

A("IIJ ON 

primary - Rate Command Null Ad- 

jus tment . 
Place Hand Controller i n  

cen tc r  n e u t r a l  pos i t ion  

I AD.TII::I'MIqW'F 
PG7' 

- 
- 
- 

2 

3 

I 'l'i:M 

1 

Irl)TN'.I' 
'p. C .  , 
[:A RD 

13j.tch 

Roll 

yaw 

Pi tch  

Roll 

Yaw 

pitch 

Roll 

Y ~ W  
. -- - 

Pi tch  

Roll 

Yay 

Pi tch  

Roll 

Yaw 

Pi tch  

Adjust Rate Command Null Pot 

f o r  Null a t  Specified Test  

Point.  

Primary - Rate Gyro Null 

Adjustment. 

Adjust Rate Feedback Scal ing 

Pot f u l l y  CW 

Adjust Rate Feedback Null Pot 

f o r  Null a t  Specif ied Test 

Point  

---. 

Primary - Atti tude Gyro Null 

Adjustment 

Adjust Ver t ica l  Gyro f o r  Zero 

At t i tude  Indica t ion  

Adjust Att i tude C i rcu i t  Scaling 

Pot f u l l y  CW 

AdJust Att i tude Null Pot fo r  

Null a t  Specif ied Test  Point 

1 
A J  

A l l 1  

A I ~  

1~'~57 

'T'P7 

'l'li7 

1- Of:(. h1 I?:] 050 

050 ~ 1 . 4  R 1  050 

050 ~ 1 6  R:I 050 

A? 

A12 

~ 1 7  

- 
- 
- 

A? 

A12 

A1.7 
. ,- .. 

050 A 1  ~4 

050 ~ 1 1 4  R4  

050 ~ 1 . 6  ~4 

050 ~1 RP 

050 ~ 1 4  R2 

050 ~ 1 6  R2 - - - - . - . 

I 

' P  

'['P% 

T F ~  

T P ~  

~ l %  
--- 

050 

CfjO 

050 

TP3 

050 A l l  R 3  

050 A10 R 3  

050 A19 I?:! 

050 ~ l l  R 1  

I 

050 

- 
- 
- 

~4 
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Table 11-4. Avionics Adjustments Data Sheet 

I 

I 
I 'Tl.:M 

1 

2 

3 

AV""1ON 

primary - Rate Command Null Ad- 

justment. 

Place Hand Control ler  i n  

center  n e u t r a l  pos i t ion  

Adjust Rate [lommand Null Pot 

f o r  Null a t  Specified Test 

Point.  

Primary - Rate Gyro Null 

Adjustment. 

Adjust Rate Feedback Scaling 

Pot f u l l y  CW 

Adjust Rate Feedback Null Pot 

f o r  Null a t  Specif ied Test 

Point 

--- 
Primary - Atti tude Gyro Null 

Adjustment 

Adjust Ver t ica l  Gyro f o r  Zero 

At t i tude  Indica t ion  

Adjust Att i tude C i rcu i t  Scaling 

Pot f u l l y  CW 

Adjust Att i tude Null Pot fo r  

Null a t  Specif ied Test Point 

,IOT,'I,Ar;I,: 
I 

i 
I 

1 1 i  

[ ] T I . ! [ .  f 
! T I I ' ~ , !  i 

i 
1 
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I 
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Pi tch  
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Yaw 
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Ya !.I 
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0 vdc 
- - -. -- - . -. . - 

- 
- 
- 
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0 vdc 
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- 
- 
- 
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1 
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- 
- 
- 

0 ' .  I I31 

050 A l l l  HI. 

050 ~ 1 6  R1 

050 A 1  ~4 

050 ~ l l l  ~4 

050 ~ 1 6  ~4 

050 A 1  R2 

050 A 1 4  R 2  

050 ~ 1 6  R2 

050All  E 3  

050 A10 R3 

050 A19 R 3  

050 A4 R 1  
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R, ,:! 

( i l , C j  

Or$ 

050 

050 

0: jO 

050 

050 

050 
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I'OTN'J' ,,. C. 
CARD 

, , 

--- 

TP3 

I 

050 

I 
A]. 

b.1 ll 

~ 1 6  
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A 2 

A 1 7  

- 
- 
- 

A? 
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A1.7 

- 
- 
- 

~4 
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I ?  

'1'1'2 
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T P ~  
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Table 11 -4. Avionics Adjustments Data Sheet (continued) 

ITEM 

5 

Sca le  Fac tor  Adjustment 

Adjust  v e r t i c a l  gyro s i g n a l  f o r  

40' A t t i t u d e  i n d i c a t i o n .  P i t c h  - Vert  Gyro 7.6 vrms 
I 

ACT1 ON 

Primary - Rate ~'ommand Scale  

F a c t o r  Adjustment 

Adjust t h e  Hand ( ' o n t r o l l  e r  

( S t i c k )  Command t o  20 '/:: 

max Rate 

Adjust  t h e  Ratc Command 

S c a l i n g  Pot t o  f u l l y  CPM 

Ad j u s t  t h e  Rate Command 

S c a l i n g  l 'ot f o r  500 mv/"/S 

S c a l e  F a c t o r  

Primary - Rate Gyro C i r c u i t  Scale  

Fac tor  Adjustment 

Adjust  Rate Gyro S i g n a l  f o r  

20r'/s Rate Feedback 

Adjust  t h e  Rate Feedback 

S c a l i n g  Pot t o  f u l l y  CCW 

Adjust  t h e  Rate Feedback S c a l i n g  

Pot  f o r  500 mv/"/S Scale  F a c t o r  

Primary - A t t i t u d e  Gyro C i r c u i t  

ADJUSTMT.:NT 
Pot 

- 

- 
- 

0'50 A 1  Pj, 

050 ~ l l k  R 3  

050 PIC  L 3  

050 A 1  R: 

050 ~ 1 1 4  F3 

050 ~ 1 6  R 3  

- 

- 

- 

050 A1 ~4 

050 A14 ~4 

050 ~ 1 6  ~4 

000 A 1  ~4  

050 A14 ~4  

05C A ~ G  ~4  

CHANNET, 
(AXIS) 

P i t c h  

~011 

Yaw 

P i t c h  

Roll 

yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

yaw 

VOT,'l AI : I  

' . 8  V T ~ :  1 
2. .- .,, In  I 
r pj r .  VJ"II 

0 v a r  
i 
I 

I 
C va' 

O - la-  
I 

+I 0.0 ~ v l r  

+10.0 .~dc 

t 10.0 vdc 

3.0 vrms i 
3 .0  vrms 

3.0 vrms 

0  vac 

0  vac 

0  vac 

-10.0 id? 

-10.0 vdc 

-10.2 vac 

TEST PO1 N'1' 
BOX P. (. . 

ARD 
. T,. 

? I . ( ' .  

1 1 . 1  . 
1l.r . 

050 

000 

000 

050 

050 

050 

Rate 

Rate 

Rate 

050 

050 

01,0 

GTjO 

050 

050 

nutput  

nu tpu t  

r l~t ,put  

A 1  

A l i /  

1 

A? 

417 

017 

Gyro 

Gyro 

Gyro 

A 1  

A 1 4  

A ~ G  

A2 

A12 

A17 

'TP7 

P7 

'1 Pr[ 

TP? 

TP2 

TP2 

T* 

TP6 

T 

7f l  

TF6 

TI% 



Table 1 ? -4. Avionics Ad justmente Data Sheet (continued) 

T'ASM 

7 

8 

9. 

7 

VGTSI'A'; I,. 

7.6 vrm:; 

7.6 vrrn:: 

0 vac 

0 vijf. 

0 ve :: I 
I 
I 

AD.TTJ.P:I'MI~Tl T 
- PnT 

- 
- 

050 R 3  

050 Al.0 E7 

0.50 A].(,! R 3  

OrjO A)I R? 

050 A1.O 1,:; 

050 A .  1 :  

- 
- 
- 

070 A2 R 1  

070 ~6 R l  

070 A9 R 1  

070 A2 R3 

070 ~6 R 3  

070 A9 R3 

070 A2 R2 

070 ~6 R2 

070 A9 R2 

- 

-8.0 vdc 

-8.0 vdc 

- 6. 55 V ~ C  

0 vdc 

TEST POINT' 
. ,,. r : .  ,,,. ,,. 

(:AW 

Vori:. (:yro 

' V ( : r t .  Gyro 

GI50 A ~ I  TF7' 

0 A ' I '  

050 A]': I'V 

Ofj(i L ] !  T P ~  

050 A1.c': 'I'P3 

050 ALE? r ~ ' ~ h  

070 A 1  TP2 

070 A 7  TP2 

070 A10 TP2 

- 
- 
- 

070 A2 TP1 

070 ~6 TP1 

070 A 3  TP1 

H.C.Output 

A(!TION 

Ad j u s t  At t i tude  ri rcul  t Scal ing 

Pot f u l l y  (1CI.J 

Adjust At t i tude  ('ircul'i; Scaling 

pot f o r :  -200 mv/" Scale Factor 

200 mv/" Scale Factor: 

200 mv/" Scale Factor 
- 

Monitor - Rate Command NULL 

Adjustment 

Place Hsnd C'ontroller i n  center  

n e u t r a l  pos i t i on  

Adjust Rate Command Null Pot 

f o r  n u l l  a t  spec i f ied  t e s t  point  

Monitor - Rate Gyro Feedback 

C i rcu i t  Null-Adjustment 

Adjust Rate Feedback Scal ing 

Pot f i l l y  CW 

Adjust Rate Feedback Null Pot 

f o r  n u l l  a t  spec i f ied  t e s t  point  

Monitor - Ra.te Command Scale 

Factor  Adjustment 

Adjust the Hand Control ler  

Command t o  20°/S Max Rate 

i 

CHANNEL 
(AXIS) 

~011 

Yaw 

P1.tch 

Roll 

Yaw 

p i t ch  

Roll 

Yaw 

Pi tch  

Roll 

yaw 

Pi tch  

Roll  

Yaw 

Pi tch  

Roll 

Yaw 

Pi tch  

Roll 

yaw 

Pi tch  

0 vdc 1 
0 vdc i 

- 
- 
- 

0 vdc 

0 vdc 

0 V ~ C  

I 
I 

2.8 vrms 



Table 1 1-4. Avionics Adjustments Data Sheet (continued) 

TTICM 

10 

11 

AD.TIT::'I'Mt?NT 
I'OT~ 

- 
- 

070 A? R: 

070 ~6 R 3  

070 Ai l  P3 

070 A? R 3  

070 ~6 R: 

070 A9 R3 

- 
- 
- 

070 A 2  ~4  

070 ~6 ~4 

070 ~9 ~4 

070 A2 ~4 

070 ~6 ~4 

070 A9 ~4 

- 
- 
- 
- 
- 
- 

ArTTON 

Adjust the Rate ('ommand Scaling 

Pot t o  f u l l y  ('('W 

Readjust the Rate c'ommand 

Scal ing Pot f o r  000 mv/O/S 

Scale Factor  

Monitor - Rate Gyro Feedback 

C i rcu i t  Scale Factor Adjustment 

Adjust Rate Gyro Signal  f o r  

20°/S Rate Feedback 

Adjust the Rate Feedback 

Scal ing Pot t o  f u l l y  CCW 

Adjust t he  Rate Feedback Scal ing 

CHANNEL 
(AXTS)  

~ o l l  

Yaw 

Pi tch  

Roll 

Yaw 

Pi tch  

Roll 

Yaw 

Pi tch  

Roll 

Yaw 

Pi tch  

Roll 

Yaw 

1'. P. 

TP7 

TP7 

1 P7 

'PP? 

TP? 

TP2  

T F ~  

T F ~  

TP6 

T P ~  

TP6 

TI% 

TP7 

TP7 

TP7 

TF6 

TK 

~6 

'r1:CT . 

TI . ( ' .  

1 i . c ' .  

070 

070 

076 

070 

670 

070 

070 

070 

070 

070 

070 

070 

050 

050 

050 

050 

050 

050 

VOT,rI'A,; ,,: 

~1.8 vlln 

P. 8 vrro - 

0 var. 

0 var  

POINT 
P. ( ,  

('ARD 

~ u t p i j t  

O u t p ~ t  

A:' 

~k 

Af '  

A1 

A7 

A30 

A2 

~6 

~g 

A 1  

A7 

A10 

A 1  

414 

A ~ G  

A 1  

~ 1 4  

~ 1 6  

L. vat I 

+10 vdc 

t10 vdc 

+I0 vdc 

3.0 vrms 

3.0 vrms 

3.0 vrms 

0  vac 

0  vac 

0  vac 

-10 vdc 

-10 vdc 

-10 V ~ C  

0  vac 

0  vac 

0  vac 

Pot f o r  500 mv/"/S Scale Factor  

Primary - Rate Threshold C i rcu i t  

Adjustment Procedure 

Place Hand Contro l le r  i n  

Center n e u t r a l  pos i t i on  

Adjust Rate Gyro s igna l  t o  zero 

I 

Pitch 

Roll 

Yaw 

Pi tch  

Roll 

yaw 

Pi tch  

Roll 

Yaw 

0  vac 

0  vac 

0  vac 



TI'I.:M 

12 

ACTION 

Adjust the  ~ t t i t u d e  Gyro 

s igna l  t o  zero. 

Adjust the Rate Thresho1.d Dead- 

band Adjustment. I'ot ful.ly ('CW 

Apply a  ate Threshold I n j e c t  

vol tage equal t o  1.20°/S 

Readjust the  Rate Threshold 

(Deadband) Adjustment Pot t o  

t u r n  on Amplifier 

Apply a Rate Threshold I n j e c t  

vol tage equal t o  1.20°/S 

Readjust the Rate Threshold 

Deadband Adjustment Pot t o  

t u r n  on Amplifier 

Monitor - Rate Threshold Assist 

C i r c u i t  Adjustment Procedure 

Adjust t he  Monitor Rate Threshold 

Assist Pots  f u l l y  CCW 

VOl .'I 8' ; 1.; 

0 \.rap 

0 var. 

o vac 

I 
- 

- j 
- 

3 vdc 

0 vAc ' 

0 vdc  

4.0 vdc ' 

4 . G  vdc 

+6.0 vdc 

-1Gvdc 

-10 V ~ C  

-10 vdc 

-6.0 vdc 

-6.0 vdc 

-6.0 vdc 

+10 vdc 

+10 vdc 

+10 vdc - 

- 
- 
- 

(:lfANNEL 
(AXIS) 

Pi tch 

Roll 

Yaw 

Pitch 

Roll. ' 

Yaw 

Pitch 

Roll. 

Yaw 

Pi tch  

Roll 

Yaw 

Pitch 

Roll 

Yaw 

Pitch 

Roll 

Yaw 

Pi tch  

Roll 

yaw 

Pi tch  

ADJ1J::'f'EI:I~:NI' 
- PO'I' 

- 
- 
- 

0'50 A7 R.3 

Orj0A7 t ? ] ~  

050 A:'2 173 

050 A7 I?? 

050 A7 I ?  

050 A?? R 2  

- 
- 
- 

050A7 R 3  

050 A7 R 4  

050 A22 R 3  

- 
- 
- 

050 A7 R 2  

050 A7 R5 

050 A22 R3 

070 A15 R 1  

Roll 

yaw 

'1'. 1'. 

'1'M 

'I1P7 

: 

7'17 

'l'P7 

' I  

TP7 

TP7 

TP7 

TP7 

TP7 

TP7 

I I s p  I 

070 A15 ~6 

070 ~ 1 4  R 1  

EOY 

0 

050 

DOO 

P. (:. 

('ART) 

I 

A10 

41.3 

- 
- 

I 
Ofi(:a 

050 

O L j  

ii-. r: 

T. c.  

T.C. 

050 

050 

05G 

T.C. 

T.C. 

T.C. 

050 

050 

050 

- 
A? 

A 

A17 

!!?4 

.i/2'3 

1% . 

A2 

A12 

A 1 7  

#24 

$25 

$26 

A2 

A12 

A 1 7  

- 
- 
- 



Table 1 i -4. Avionics Adjustments Data Sheet (continued) 



Table 11 -4. Avionics Ad juatments Data Sheet (continued) 

VOT,TP (; I*  

+ I 0  V ~ C  

+lo vfj r  

i 

+248 mvdc 

+248 mvdc 

+248 mvdc 

i 

JTEM 

111 

ACT1 ON 

Primary - A t t i t u d e  Threshold 

C i r c u i t  Adjustment Procedure 

Place Ifand C o n t r o l l e r  i n  c ~ n t e r  

n e u t r a l  . p o s i t i o n  

Adjust Rate Gyro S igna l  t o  Zero 

Adjust A t t i t u d e  Gyro s i g n a l  

t o  Zero 

Place Rate/Direct Switch 

i n  D i r e c t  P o s i t i o n  

Adjust  t h e  A t t i t u d e  Threshold 

(Deadband) Adjustments Pot 

f u l l y  CW 

Place Rate/Direct Switch i n  

Rate P o s i t i o n  

Apply an  A t t i t u d e  s i g n a l  a t  

t h e  A t t i t u d e  I n j e c t  Tes t  Po in t  

Adjust t h e  A t t i t u d e  Threshold 

(Deadband) Adjustment Pot t o  

TEST 

070 

070 

I 

T.C. 

T.C. 

T.C. 

CHANNEL 
( A X I S )  

Roll 

Yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

Yaw 

AD.TUSTlr?T.:MT 
rm 

070 A l l ;  PO 

070 ~ l l l  F? 

050 ~4 R2 

050 A10 R2 

050 A l ?  R2 

- 
- 
- 

- 
- 
- 

POTPIT 
c .  

CARD 

A7 

A10 

J'16 

All7 

#18 

T. p. 

' lP7 

TT.7 



ITIIM 

15 

16 

17 

ACTION 

t u r n  on ampl i f ie r  

Adjust Rate Gyro s igna l  f o r  

an At t i tude  Error  Signal of 1.0" 

Rcadjust the Rate Gyro s igna l  

t o  :,era 

Adjust the  At t i tude  Threshold 

(deadband) kd justmcnt Pot t o  

t u r n  on ampl i f i e r  

Primary - Model C i rcu i t  ~ d j u s t -  

ment Procedure 

Place ~ a t e / ~ i r e c t  Switch i n  

Rate Mode Pos i t ion  

Place Model/No Model Switch i n  

Model Mode Pos i t ion  

Adjust the  Model Adjustment 

Pot t o  f u l l y  CW 

Apply a Step Voltage a t  the 

R?te Command I n j e c t  Point 

Readjust the  Model Adjustment 

Pot f o r  desired slope 

Monitor - Model C i rcu i t  Adjust- 

ment Procedure 

Place R a t e / ~ i r e c t  Switch i n  

r a t e  mode pos i t i on  

CHANNEL 
(AXIS)  

P i tch  

Roll 

Yaw 

Yaw 

yaw 

Pi tch  

Roll 

Yaw 

P i t ch  

Roll 

Yaw 

Pi tch  

Roll  

Yaw 

Pi tch  

Roll 

yaw 

Pi tch  

Roll 

Yaw 

Pi tch  

AD.TIJS'I'MKNT 
POT 

050 A ~ I  R:' 

050 A 1  0 T<? 

- 

- 

050 A 1 0  X? 

050 A3 R3 

050 A l l  R 3  

050 ~ 1 8  R3 

- 
- 
- 

050 p.3 R 3  

0 5 0 A l l R 3  

050 ~ 1 8  R3 

-- 

Vr)I,T Ar;[., 

-10 vdc 

-10 vdr 

- - - I  

+5.0 vdr. I 
I 
i 
I 
i 

+1( ~ ( l c  
I 

A - i  

I 
i 

- 
- 
- 

I 

+10 vdc 

+10 vdc 

+ lo  vdc 
I 

4.0 v / s ( 8 0 / ~ ~ )  

4 . 0 ~ / ~ ( 8 " / 2 ~ \  

4.0 v/s(8 /s2? 
- 

I 

,,, . p. 

'I'P7 

'l'P7 

I 

TT'7 

TP1 

TP1 

TP1 

TEZI' 

050 

OrjO 

050 

050 

T.C. 

T.C. 

T.C. 

050 

050 

050 

l'OTN7' 
p. (: . 
('ARI) 

A? 

I ' 
- 

A21 

A17 

- 
- 
- 

//I 

j42 

$3 

A6 

~8 

A21 



Table 11-4. Avionics Adjustments Data Sheet (continued) 

T1'1,:M 

18 

19 

S e t  t h e  Model Lead Term Adjust- 

ment Pot t o  f u l l y  CCW P i t c h  070 A3 R 1  

Rol l  070 A 5  R 1  

Yaw 070 ~ l l  ~1 

i 

Vr,T,l:A,; ,,: 

- 
- 
- 

+10 vdc 

+10 vdc 

+ l o  vdc 

4.0 v / s ( 8  / s6 :  

4 . 0  v / s (8 ' / sP)  

4.0 v / s ( ? , " / s C ' ~  

-1 

/\?TION 

Place Model/No Model Switch 

i n  Model Modc P o s i t i o n  

Adjust  t h e  Model Adjustm6nt 

Pot t o  f u l l y  CW 

~ p p l y ' a  SteP Voltage a t  t h e  

Rate Command I n j e c t  Po in t  

Readjust  t h e  Model Adjustment 

Pot  f o r  d e s i r e d  s lope  

Primary - Model Lead C i r c u i t  

Adjustment Procedure 

S e t  t h e  Model Lead Term Adjust- 

ment Pot t o  f u l l y  CCW 

Adjust t h e  Model Lead Null  Pot 

t o  z e r o  t h e  Model Lead Outpu t .  

Monitor - Model Lead C i r c u i t  Ad- 

jus tment  Procedure 

(AXIS) 
CTIANNRT., 

Rol l  

Yaw 

P i t c h  

Rol.1 

Yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

Yaw 

- 
- 
- 

0  vdc 

0  vdc 

0  vdc 

P i t c h  

Rol l  

Yaw 

P i t c h  

Rol l  

Yaw 

ADJ1JZTMI':N'T' 
POT 

070 A3 R 3  

070 A;; 13: 

070 ~ l l  R? 

- 
- 
- 

070 A3 R3 

070 A5 R3 

070 A l l  R3 

! 

050 A 3  B1 

050 A l l  R l  

050 ~ 1 8  R 1  

050 A3 R2 

050 A l l  R2 

050 ~ 1 8  R2 

T. P. 

TP1 

T P ~  

TP1 

r 4 I " T 1  I I , . ~ I  

T.C. 

T.(:. 

T . C .  

070 

070 

070 

PDTNT 
I,. (:. 
CARD 

- 
- 
- 

h130 

l 3 2  

A25 

A25 

A12 

TP2 

TP2 

TP2 

050 

050 

0?,0 

- 
- 
- 

A3 

A l l  

~ 1 8  



Table 11-4. Avionics Adjustments Data Sheet (Continued) 

TTEM 

20 

21 

VOT!l'kl:l.: 

0 vd(. 

0vrI.r. I 
o \,dc: j 

1.3  vrms 

1 . 3  vrms 

1.3 vrms 

Ovdc 

C vdc 

0 vdc 

5.3 vrms 

5.3 vrms 

5.3 vrms 

+28 vdc 

+28 vdc 

+28 vdc 

ACTTON 

Adjust t he  Modcl S,ead Null Pot 

t o  zero the  Model T,ead Output 

TEST 

070 

070 

mo 

r17O 

070 

050 

670 

070 

050 

070 

070 

050 

070 

070 

050 

CIfANI'IET, 
(AXIS) 

Pi tch  

Roll 

Yaw 
I 

AD*TU.C;TMIQf'I' 
POrl' 

070 A5 R? 

070A1j P: 

070 A11 

POTNT 
P. C. 
(:ARD 

A ;  

A'; 

A l l  

A31 

A23 

A24 

1 

A23 

~ 2 4  

A21 

A23 

P24 

A 2 1  

A23 

AP4 

rr. p. 

I 

':'I)? 

Irpa 

TP1 

RP1 

TP1 

T P ~  

TP3 

TP4 

TP1 ' 

TP1 

TP1 

TP4 

TPL: 

TP4 

- 
- 
- 

070 A 2 1  R 1  

070 A23 R1 

050 A P ~  R1 

- 
- 
- 

070 A21 F1 

070 A23 R 1  

050 ~ 3 4  R 1  

- 
- 
- 

Rate Switching C i r c u i t  Ad jus tment I 
Procedure I 

Place the  Hand Contro l le r  i n  the  

n e u t r a l  ( I n  Detent) Pos i t ion  

Adjust the  Rate Gyro Signal  

f o r  l.OO/S Rate 

Adjust t he  Rate Switching 

Adjustment Pot CW 

Check Rate Switching c i r c u i t  

output  voltage 

Read j u s t  the  Rate Switching 

Adjustment Pot CCW f o r  voltage 

Check Rate Switching c i r c u i t  

output  voltage 

Monitor - Rate Gyro Excess Rate 

Switching C i rcu i t  Adjustment 

Procedure 

Pi tch  

Roll 

Yaw 

Pi tch  

Roll  

Yaw 

Pi tch  

Roll 

Yaw 

Pitch 

Roll 

Yaw 

PStch 

Roll 

Yaw 

Pi tch  

Roll 

Yaw 



Table 1 1-4. Avionics Adjustments Data Sheet (continued) 

ITEM 

22 

ACTION 

Adjust the  Rate Gyro s igna l  

f o r  22.0"s Rate 

Adjust the  Excess Rate Switching 

Adjustment Pot CW f o r  voltaye 

Checlc the Excess Rate Switching 

output 

Adjust the Excess Rate Switching 

Adjustment Pot CCW 

Monitor - Hand Contro l le r  Malf. 

Detection C i r c u i t  Adjustment 

Procedure 

Adjust the  Hand Contro l le r  Malf. 

Detection C i rcu i t  Pot f u l l y  CCW 

Adjust t he  Hand Contro l le r  

( S t i c k )  f o r  a 3.32O/S Rate 

Command 

Check Hand Contro l le r  Mal- 

funct ion  Detection C i rcu i t  

Amplifier output 

Readjust t he  Hand Contro l le r  Mal- 

funct ion  Detection C i r c u i t  Pot 

t o  t u r n  on ampl i f ie r  

Adjust the  Hand Contro l le r  

( S t i c k )  f o r  a 3.32O/S Rate 

Command 

V OT!llAf;E 

+b.'7 v(Jr 

+6.7 vdc 

+< . ( v<J( .  

+?': I ( > ( .  

+2$3 !<I(- 

+2Y vdc  

+7.0 i c J r  

+7.0 ldc 

+7.0 v d r  

+1.56 vdc 

+1.66 udc 

+1.66 vdc 

0 vdc 

0 vdc 

0 vdc 

-10 vdc 

-10 vdc 

-10 vdc 

- 1 . 6 6 ~ ~ ~  

-1.66 vdc 

-1.66 vdc 

CIIANNEI. 
( AXIS) 

P i t ch  

Roll 

yaw 

Pi tch  

Roll  

Y ~ W  

P i t ch  

Roll 

yaw 

Pi tch  

Roll 

yaw 

P i t ch  

Roll 

yaw 

P i t ch  

Roll 

yaw 

P i t ch  

Roll  

yaw 

P i t ch  

Roll  

yaw 

P i t ch  

Roll  

Y ~ W  

P i t ch  

Roll 

yaw 

TE 
l:O; 

070 

070 

G70 

0'70 

070 

070 

070 

070 

0'70 

070 

070 

C70 

070 

070 

070 

070 

070 

070 

070 

070 

070 

ADCTUSTMEN1I. 
POT 

- 

- 

- 

070 A19 R 1  

070 A19 R? 

070 A19 R 3  

- 

- 

- 

070 A19 1x1 

070 A19 R? 

070 A19 R3 

070 A27 R 1  

070 A29 R 1  

070 A 3 1  R 1  

070 A27 R2 

070 1\29 R2 

070 A 3 1  R2 

- 
- 
- 

- 

- 
- 

070 A27 R2 

070 A29 R2 

070 A 3 1  R2 

- 
- 

- 

T POINT 
P.C. 
CARD 

A20 

h22 

A13 

A19 

A19 

~ 1 3  

A19 

Alg 

A19 

- 
- 

- 
- 

- 

- 

A 1  

A 7  

A10 

~ 2 6  

~ 2 8  

A30 

~ 2 6  

A28 

A30 

A 1  

A7 

A ~ O  

T. P. 

TF7 

TP7 

TP7 

TP2 

TP5 

TP8 

TP? 

TP5 

TPB 

TP2 

TP2 

TP2 

T P 1  

TP1 

TP1 

TP1 

TP1 

TP1 

TP2 

TP2 

TP2 



Table 11 -4. Avionics Ad justmente Data Sheet (continued) 

ITEM ACTION 

Check Hand Con t ro l l e r  Malfunction 

Detect ion C i r c u i t  Amplifier 

output  

Readjust t he  Hand Cont ro l le r  

~ a l f u n c t i o n  Detect ion C i r c u i t  

Pot t o  t u r n  on ampl i f i e r  

Monitor - Fuel Level Detector  

Adjustment Procedure 

S e t  t h e  Rocket Se l ec t  Switch 

a t  t h e  Both pos i t i on  

S e t  t h e  Sa fe ty  Switch a t  t he  

On pos i t i on  

Adjust t he  Fuel  Level Detector 

Sca l ing  Pots  t o  5 tu rns  

Adjust t he  L i f t  Rocket 

Transducer Sca l ing  Pot 

f u l l y  CW 

Place t he  S e t / ~ e s e t  Switch a t  

the  Off pos i t i on  

Adjust t he  L i f t  Rocket Trans- 

ducer S ignal  t o  600 ps i a  

Adjust t he  L i f t  Rocket Trans- 

ducer Sca l ing  Pot  f o r  57 

mv/lb/sec Sca le  Factor  

Readjust  t he  L i f t  Rocket 

Transducer S ignal  t o  14.7 p s i a  

S e l e c t  t h e  proper r e s i s t o r s  

f o r  t he  Bias  Offse t  Network 

Adjust t he  I n t e g r a t o r  Bias 

Pot f o r  minimum d r i f t  

CHANNEL 
( AXIS ) 

Pi t ch  

Rol l  

Yaw 

P i t ch  

Roll  

Yaw 

- 

- 
- 

- 

- 

- 

- 

- 

- 

.. 

AD.TUSTMENT 
POT 

- 

- 

- 

070 A27 R 1  

070 A29 R 1  

070 A31 R1 

070 A24 R2, 
R 3 , ~ 4 , ~ 5  

070 A24 ~6 

- 

- 

070 ~ 2 4  ~6 

- 

- 

070 A12 R2 

0'70 

070 

070 

070 

0'70 

070 

VOI.TA(iE * 

0 .brl(: 

O 

1 

, , O F ~ . E O 1 ~ T p . A  
CARD 

2 

A28 

A30 

A20 

~ 2 3  

A30 

Transducer 

0 vdc. 

+I0 bdc 

+10 vtlc 

+ l o  vdc 

+15 vdc 

+4.08 vdc 

+368 mv 

minimum 

d r i f t  

minimum 

d r i f t  

TP1 

TP1 

TP1 

TP1 

TP1 

T P 1  

I 

TP9 070 ~ 2 4  

Transducer 

070 

070 

A12 

A12 

T P ~  

T P ~  



Table 11 -4. Avionics -Adjustments- Data Sheet (continued) 

ITEM 

2 

25 

26 

, 

ACTION 

Backup - Rate  Command Nul l  

Adjustment 

P l a c e  t h e  Hand C o n t r o l l e r  i n  

t h e  c e n t e r  n e u t r a l  p o s i t i o n  

Adjus t  t h e  Rate Command N u l l  

Po t  f o r  n u l l  a t  s p e c i f i e d  

t e s t  p o i n t  

Backup - Rate Gyro Nul l  

Adjustment 

Adjust  t h e  Rate  Feedback 

S c a l i n g  Po t  f u l l y  CW 

I 

Adjus t  t h e  Rate  Feedback 

N u l l  P o t  f o r  n u l l  

Backup Rate  Command S c a l e  

F a c t o r  Adjustment 

Adjus t  t h e  Hand C o n t r o l l e r  

( S t i c k )  Command t o  20°S rnax. 

r a t e .  

Adjus t  t h e  Rate  Command 

S c a l i n g  P o t  t o  f u l l y  CCW 

CHANNEL 
( AXIS) 

p i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

yaw 

ADJUSTMENT 
POT 

- 

- 

- 

030 A10 R 1  

030 A12 R 1  

030 ~6 R 1  

030 A10 R 3  

030 A12 R 3  

030 ~6 R3 

030 A10 R2 

030 A12 R2 

030 ~6 R2 

030 A10 R 3  

030 A12 R 3  

030 ~6 R 3  

- - -  
V01 :I'ACIE 

0 vac 1 r ~ u l l )  

0 vac ' n u l l )  

0 vac r , u ~ J  ) 

0 vdc 

0 vdc 

0 vdc 

- 

- 

- 

0 vdc 

0 vdc 

0 vdc 

2.8 vrm 

2.8 vrm 

2.8 vrm 

- 

- 
- 

TEST 

030 

030 

030 

030 

030 

030 

030 

030 

030 

POTHT 
P. C .  
CARD 

,r, P. 

A10 T P ~  

A12 T P ~  

~h T P ~  

A l l  TP2 

A13 TP2 

A7 

- 

- 
- 

A l l  

A 1 3  

A 7  

- 
- 
- 

TP2 

T P ~  

T P ~  

T P ~  



Table 1 1-4. Avionics Adjustments Data Sheet (continued) 

ITEM 

27 

28 

ACTION CHANNEL AD.JUSTMENT 
POT 

Readjus t  t h e  Rate Command S c a l i n g  

Pot  f o r  500 mv/"/~ Sca le  F a c t o r  

Backup Rate Gyro C i r c u i t  S c a l e  

F a c t o r  Adjustment 

Adjust  t h e  Backup Rate Gyro 

S i g n a l  f o r  20a/S Rate  Feedback 

Adjust  t h e  Rate Feedback 

S c a l i n g  Po t  t o  f u l l y  CCW 

Read jus t  t h e  Rate Feedback 

S c a l i n g  P o t  f o r  500 mv/O/s 

s c a l e  F a c t o r  

Backup - Rate Threshold C i r c u i t  

Adjustment Procedure 

P l a c e  Hand C o n t r o l l e r  i n  

c e n t e r  n e u t r a l  p o s i t i o n  

Adjust  t h e  Backup Rate Gyro 

S i g n a l  t o  z e r o  

Adjust  t h e  Rate Threshold 

( ~ e a d b a n d )  Adjustment Pot  

f u l l y  CCW 

030 A10 R3 

030 A12 R3 

030 ~6 R3 

030 A10 ~4 

030 A12 ~4 

030 ~6 ~4 

030 A10 ~4 

030 A12 ~4 

030 ~6 ~4 

030 ~3 R2 

030 ~8 R 5  

030 A5 R2 

P i t c h  

Rol l  

yaw 

P i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

Yaw 

P i t c h  

R o l l  

Yaw 

P i t c h  

R o l l  

Y ~ W  

TI31 'PAGE ! TEST 
. BOX 

030 

030 

030 

030 

030 

030 

POINT 
P. 
CARD 

+10.0 

+10.0 dc 
I 

+10.0 / ( I ( .  

T. P. 

A l l  

Al3 

A7 

- 

- 

- 

A l l  

A13 

A7 

3. 0 !rpris 

3.0 vrms 

3.0 vrrns 

- 

- 

- 

+10.0 v d c  

+10.0 vdc  

+10.0 vdc  

TP2 

TP2 

TP2 

T P ~  

T P ~  

T P ~  

i 



Table 1 1-4. Avionics Adjustments Data Sheet (continued) 

ITEM 

29 

R o l l  030 ~ 1 4  R2 030 A15 TP2 +b.7 vdc 

yaw 030 A14 R 3  030 A15 T P ~  +6.7 vdc 

Check t h e  Backup Excess Rate 

Switching o u t p u t  P i t c h  - 030 A14 1 TP2 +2tj vdc 

R o l l  - 030 A14 TP5 +28 vdc 

yaw - 030 ~ 1 4  T P ~  +28 vdc 

ACTION 

Apply a Backup Rate Command 

I n j e c t  v o l t a g e  e q u a l  t o  1.20°/S 

Read jus t  t h e  Rate  Threshold 

Adjustment Pot  t o  t u r n  Jn 

a m p l i f i e r  

Apply a Backup Rate Comrnand 

I n j e c t  v o l t a g e  e q u a l  t o  1.20°/s 

Read jus t  t h e  Rate  Threshold 

Adjustment Po t  t o  t u r n  on 

a m p l i f i e r  

Backup - Rate  Gyro Excess Rate  

Swi tch ing  C i r c u i t  Ad justrnent 

Adjus t  t h e  Backup Rate Gyro 

s i g n a l  f o r  a 22.0 "/S r a t e  

Adjus t  t h e  Excess Rate  Switching 

Adjustment P o t  CW Tar vo l t age  

CHANNEL 

P i t c h  

R o l l  

yaw 

p i t c h  

R o l l  

Yaw 

P i t c h  

Rol l  

Y ~ W  

p i t c h  

R o l l  

yaw 

P i t c h  

R o l l  

Y ~ W  

P i t c h  

Roll  

Yaw 

P i t c h  

AD.JUSTMENT 
POT 

0 3 0 A 8 R 3  

030 A S  ~4 

030 A5 R 3  

- 

- 

- 

030 A Y  R2 

030 A3 R5 

030 A 5  R 2  

- 

- 

- 

030 A 8  R 3  

030 A 8  R 3  

030 A5 R 3  

030 A14 R 1  

VbI,'J1Af:E I 

+10 1dc 

+10 dc 

+10 (11- I 

+10 ddc 

+10 vdc 

+10 vdc 

-10 ~ d c  

-10 vdc 

-10 vdc 

-10 vdc 

-10 vdc 

-10 V ~ C  

+6.7 vdc 

TEST 
BOY 

T.C. 

T.C. 

T.C. 

030 

C3O 

030 

T.C. 

T.C. 

T.c. 

030 

030 

030 

030 

POLNT 
C.  

CARD 

No. 

No. 

Nrj. 

A l l  

A13 

A7 

NG.  

N O .  

N O .  

A l l  

A13 

A7 

A15 

31 

32 

33 

TP7 

TP7 

TP7 

8 1  

82 

83 

TP7 

TP7 

TP7 

TP1 



[TEM I~CTION 

A d j u s t  t h e  E x c e s s  R a t e  S w i t c h i n g  

A d j u s t m e n t  P o t  CCW 

CIIANNET. 

P i t c h  

R o l l  

yaw 

AD.IUSTMEIIT 
POT 

030 ~ 1 4  R 1  

0 3 0  ~ 1 4  R2 

0 3 0  ~ 1 4  R 3  

,I. 

TP2 

TP5  

TP?J 

TE 

0 3 0  

030 

030 

VOT,TACE 

+7.0 ~ d c  

+7.0 v d c  

+7.0 t d c  

T POlPlT 
il. C. 
CARD 

A14 

A1 

~ 1 4  

I 

1 



11-176. RATE GYRO REPLACEMENT ADJUSTMENTS 

The following adjustments a r e  required whenever the  Rate gyros a r e  

changed : 

11-177. MTE GYRO INITIAL POTENTIOMETER SETTINGS 

A. Adjust the  r a t e  gyro potentiometers f o r  a scale f ac to r  of 
0 

500 mv/ /sec i n  the  primary, monitor, and backup 

e lect ronics  c i r cu i t s .  

B.. Adjust the  r a t e  gyro n u l l  potentiometers t o  compensate fo r  

the  r a t e  gyro nu l l s  i n  the  primary, monitor, and backup 

e lect ronics  c i r cu i t s .  

C. Adjust the  excess r a t e  switching c i r c u i t  t o  operate a t  an 

excess ra te  of 25 k 1 O/sec i n  the primary and the  backup 

e lect ronics  c i r cu i t s .  

D. Adjust the  a t t i t ude  synchronization switching c i r c u i t  t o  

switch f o r  a r a t e  gyro s ignal  of 3.0 O/sec. 

11-178. RATE GYRO TESTS REQUIFZD 

The following t e s t s  are  required a f t e r  t he  ra te  gyro i n i t i a l  potentio- 

meter s e t t i ngs  have been performed: 

11-179, YAW RATE GYRO NON-REPEATABILITY 

NOTE - 
The purpose of t h i s  measurement i s  t o  

measure the  hysteres is  of the yaw gyro. 

A. Mount r a t e  gyro package on r a t e  t ab le  i n  yaw configuration 

such t h a t  a clockwise ro ta t ion  of the  r a t e  t ab le  corresponds 

t o  a yaw l e f t  r a te .  
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B. Adjust r a t e  t ab le  f o r  yaw r i g h t  ra te .  Increase slowly and 

continuously from oO/sec t o  25'/sec, and then decrease r a t e  

slowly and continuously t o  oO/sec. Record the  r a t e  gyro 

DC n u l l  a t  TP9. 

NOTE - 
The r a t e  gyro DC n u l l  s h a l l  not exceed 

0.085 vdc ( 0.17O/sec.) 

C. Adjust r a t e  t ab le  f o r  yaw l e f t  ra te .  Increase slowly and 

continuously. from oO/sec t o  25O/sec, and then decrease r a t e  

slowly and continuously t o  oO/sec. Record the  r a t e  gyro 

DC n u l l  a t  TP9. 

NOTE - 
The r a t e  gyro DC n u l l  s h a l l  not exceed 

0.085 vdc (0.17O/sec. ) 

D. Reset from r a t e  backup i f  system has switched i n t o  r a t e  

backup. 

11-180 RATE GYRO CIRCUITS YAW CALIBRATION 

A. Place the  Yaw Atti tude Control Mode switch i n  the RATE 

posit ion.  

B. Place the  Moment Compensation switch i n  the  OFF posit ion.  

C. Mount the  r a t e  gyro t r i a d  on t he  r a t e  t ab le  such t h a t  a 

clockwise ro ta t ion  of t he  t ab l e  corresponds t o  a yaw l e f t  r a te .  

D. Adjust the  r a t e  t ab le  f o r  a 20.0°/sec yaw l e f t  r a t e .  

E. Perform the  measurements and record data according t o  the  

requirements of t ab le  11-5. 
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YAW LEFT RATE GYRO TEST REQUEMENTS 

F. Voltages s h a l l  be within l i m i t s  specified i n  t ab l e  11-5. 

G. Rocket indicators E T ,  FS, GT, and H s h a l l  be illuminated. 
S 

H. The AUTO PILOT BACKUP indicator  s h a l l  be extinguished. 

Measurement 

Primary Rate Gyro 

Backup Rate Gyro 

Monitor Rate Gyro 

I f  the  AUTO PILOT BACKUP indicator  i s  

ON, momentarily hold t he  AFCS switch 

i n  the. PRIMARY RESET positio.n and then 

release. 

I. Adjust the r a t e  t ab l e  f o r  20.0°/sec yaw r igh t  r a t e .  

J. Perform the  measurements and record data according t o  the  

requirements of t ab l e  11-6. 

output 
- Name 

PRI 

BU 

MON 

TABLE 11-6 

p;& 

TP9 

TP89 

MON A 9  
TP1 

output vo l t  
Requirements 

-10.0 + 0.75 vdc 

YAW RIGHT RATE GYRO TEST REQUIREMENTS 

Actual 

vdc 

-10.0 f 0.75 vdc vdc 

-10.0 f 0.75 vdc 

t I vdc l 
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Measurement 

Primary Rate Gyro 

Backup Rate Gyro I 
!Monitor Rate Gyro 
I 

Output 
Name 

PRI 

BU 

MON 

Test 
Point 

TP9 

TP89 

MON A 9  
TP1 

Output Volt 
Requirements 

+10.0 + 0.75 vdc 

+10.0 f 0.75 vdc 

+10.0 f 0.75 vdc 

Actual 

vdc 

vdc 

vdc 



K. Voltages s h a l l  be within limits specif ied i n  t ab l e  11-6. 

L. Rocket indicators  E 
S ' FT, GS, and $ s h a l l  be illuminated. 

M. The AUTO PILOT BACKUP ind ica to r  s h a l l  be extinguished. 

NOTE - 
I f  the  AUTO PILOT BACKUP indicator  

i s  ON, momentarily holci the  AFC switch 

i n  the  PRIMARY RESET pos i t ion  and then 

re lease .  

N. ~ d j u s t  t he  r a t e  t ab l e  t o  zero. 

11-181. RATE GYRO YAW ATTITUDE: HOLD SYNC. CIRCUIT 

.A. Place t he  Yaw Att i tude Control Mode switch i n  t he  U T E  

posit ion.  

B. Place t he  Moment Compensation switch i n  the  GfF posit ion.  

C. Connect the  t e s t  c a r t  TP23 and TP41 t o  the  recorder. 

Connect TPlOO and TPlOl t o  the  recorder. 

D. Place t h e  r a t e  gyro package on the  r a t e  t ab l e  and ad jus t  

f o r  a yaw r i gh t  r a t e  and s e t  f o r  +0.050 k 0.010 vdc a t  

TP9 corresponding t o  a 0 . lo/sec ra te .  

E. Move and hold. the ACA out of yaw detent  u n t i l  the  voltage 

a t  t h e  t e s t  c a r t  TP23 i s  l e s s  than 100 mvdc and then re tu rn  

s t i c k  t o  zero. 

F. Wait u n t i l  t h e  voltage a t  TP23 in tegrates  t o  -10.0 f 2.5 vdc. 

G. The steady s t a t e  voltage a t  TP23 s h a l l  be -10.0 + 2.5 vdc. 

H. Rocket indicators  E T' F ~ '  GT, and HS s h a l l  i l luminate when 

voltage a t  TP23 i s  -7.0 f 1.25 vdc. 
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I. Slowly increase the  r a t e  t ab le  t o  simulate an increasing 

yaw r igh t  ra te .  

J. The voltage a t  T ~ 4 1  s h a l l  change from a nominal zero vo l t s  

t o  28.0 + O e 5  a t  a  yaw r a t e  of 3.0' t 0.3O/sec on the  r a t e  
-3.5 

table .  

K .  The voltage a t  TP23 s h a l l  decrease t o  100 mvdc within 

3.0 sec. a f t e r  t e s t  c a r t  TP41 goes t o  +28.0 vdc. 

L. Adjust the ra te  t ab le  t o  zero ra te .  

11-182 RATE GYRO DIRECT WITH MODEL, PRIMARY AND BACKUP RATE GYROS 

NOTE - 
The primary r a t e  gyro and the  backup 

r a t e  gyro connectors sha l l  be mated 

with the r a t e  &yro t r i a d  package. 

A. Place the  Moment Compensation switch t o  the  ON posit ion.  

B. Adjust the r a t e  t ab le  f o r  a yaw r igh t  r a t e  u n t i l  the  

BACKUP RATE BYRO MALFUNCTION and the  AUTO PILOT BACKUP 

indicators  illuminate. 

C. The BACKUP RATE GYRO MALFUNCTION and the  AUTO PILOT BACKUP 

indicators s h a l l  illuminate a t  a  ra te  of 25 f 1°/sec. 

D. The voltage a t  TP125 s h a l l  be 28 + O g 5  vdc. 
-3 5 

E. Adjust the  r a t e  t ab le  f o r  oO/sec. 

F. The BACKUP RATE GYRO MALFUNCTION indicator  s h a l l  extinguish. 

G. The AUTO PILOT MCKUP indicator  s h a l l  remain illuminated. 

H. Hold the  AFCS Primary Reset switch i n  the  PRIMARY RESET 

posit ion and then release.  
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I. The AUTO PILOT BACKUP ind ica to r  s h a l l  extinguish. 

J, Adjust the  r a t e  t ab le  f o r  a yaw l e f t  r a t e  and increase u n t i l  

the  BACKUP RATE GYRO MALFUNCTION and t h s  AUTO PILOT BACKUP 

ind ica to rs  illuminate. 

K. The BACKUP RATE GYRO MALFUNCTION and the AUTO PILOT BACKUP 

ind ica to rs  s h a l l  i l luminate a t  a  r a t e  of 25 f 1°/sec. 

L. The voltage a t  ~ ~ 1 2 6  s h a l l  be 28 + O m 5  vdc. 
-3  5 

M, Adjust t he  r a t e  t ab le  f o r  oO/sec. 

N. The BACKUP RATE GYRO MALFUNCTION indicator  s h a l l  exLinguish. 

0. The AUTO PILOT BACK UP indicator  s h a l l  remain illuminated. 

Po Hold t h e  AFCS Primary Reset switch i n  the  PRIMARY RESET 

pos i t ion  and release.  

Q. The AUTO PILOT BACKUP indicator  s h a l l  extinguish. 

R. Place the  Moment Compensation switch i n  the  OFF posit ion.  

11-183. U T E  GYRO TORQUING CURRENT SENSITIVITY - YAW CHANNEL, PRIMARY 

A .  Place the  Yaw Atti tude Control Mode switch i n  the  RATE 

posi t ion.  

B. Place the  Moment Compensation switch i n  the ON posit ion.  

C.  Rotate the  ACA 3.0' yaw r igh t .  

D. Rocket indicators  E T~ F S ~  G T 9  and H s h a l l  i l luminate.  
S 

E .  Record the  voltage a t  T P ~  ( s t i ck  command output V T P ~ )  

NOTE - 
The voltage reading a t  T P ~  s h a l l  be 

used i n  a ca lcula t ion t h a t  w i l l  follow. 
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F. Apply a posit ive DC torquing current a t  the  t e s t  c a r t  T ~ 1 6 8  

(yaw primary torquer) ,  increasing the  torquing current  

u n t i l  rocket indicators  5 9  FS9 G T 9  and H extinguish. 
S 

G. Measure the  torquing current i n to  ~ ~ 1 6 8 .  (Reading No. 1 )  

and record. 

H. Increase the  torquing current a t  ~ ~ 1 6 8  u n t i l  rocket 

indicators E S 9 FT 9 GS, and % illuminate. 

I. Measure the  torquing current  in to  T ~ 1 6 8  (Reading No. 2) 

and record. 

J.  Calculate the  average torquing current where I = Reading 
1 

No. 1 and I = Reading No. 2. 
2 

.K. The average torquing current  sha l l  be I1 + I 2  
2 .  

L. Calculate the value of 28 V from Step No. E ,  where TP6 

M. The average torquing current s h a l l  be equal t o  28 V + 20%. T P ~  

N. Remove the torquing current  from T~168. 

0. Return the ACA t o  zero posi t ion (yaw detent) .  

P. Rotate the ACA 3.0' yaw l e f t .  

Q. Rocket indicators ES, FT, GS, and Itp s h a l l  i l luminate 

R. Record the  voltage a t  T P ~  ( s t i ck  command output VTp6)' 

NOTE - 
The voltage reading a t  T P ~  s h a l l  be 

used i n  a calculation t h a t  w i l l  follow. 
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S. Apply a  negative DC to rqu ing  current  a t  t he  t e s t  c a r t  ~ ~ 1 6 8  

(yaw primary to rquer ) ,  increas ing  t h e  torquing current  u n t i l  

rocket  ind ica to r s  ES, FT, GS, and H s h a l l  ext inguish.  
T 

T .  Measure t h e  torquing current  i n t o  ~ ~ 1 6 8  (Reading No. 3) 
and record.  

U. Increase  t h e  torquing cu r ren t  a t  ~ ~ 1 6 8  u n t i l  rocket 

i n d i c a t o r s  E T 9  FS9 GT, and H~ i l luminate .  

V. Measure t h e  torquing current  i n t o  ~ ~ 1 6 8  (Reading No. 4) 

and record. 

W. Calculate  t h e  average torquing current  where I = Reading 3 
No. 3 and I4 = Reading No. 4. 

I + I  
X. The average torquing cu r ren t  s h a l l  be 3 4 . 

3 
L. 

Y. Calcula te  t h e  value of 28 VTp6 from Step R ,  where 

Z. The average torquing current  s h a l l  be equal t o  28 VTp6 f- 20%. 

AA. Remove t h e  torquing current  from ~ ~ 1 6 8 .  

AB. Return t h e  ACA t o  zero p o s i t i o n  (yaw de ten t ) .  

AC.  Place t h e  Moment Compensation switch i n  the  OFF pos i t ion .  

11-184. RATE GYRO TORQUING CURRENT SENSITIVITY - YAW CHANNEL BfiCKUP 

A. P lace  Primary/~ackup switch i n  BACKUP pos i t ion .  

B. Place P i t c h ,  Rol l  and Paw Mode switches t o  DIRECT. 

C .  Place t h e  Moment Compensation switch i n  the  OFF pos i t ion .  

D. Rotate t h e  ACA 3.0' yaw r i g h t .  

E. Roclet i n d i c a t o r s  ET, FS, GT,  and H S  s h a l l  i l luminate .  
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F. Record the  voltage a t  T ~ 8 6  ( s t i ck  command output V 
TP86) 

NOTE - 
The voltage reading a t  ~ ~ 8 6  sha l l  be 

used i n  a calcula t ion t h a t  w i l l  follow. 

G. Apply a posit ive DC torquing current a t  the  t e s t  c a r t  TPl72 

(yaw backup torquer) ,  increasing the  torquing current  u n t i l  

rocket indicators ET, FS, GT, and H extinguish. S 

H. Measure the  torquing current  i n to  TPl72 (Reading No. 1 )  

and record. 

I. Increase the torquing current a t  TPl72 u n t i l  rocket 

indicators E s ' GT, GS, and % illuminate. 

J . Measure the  torquing current  i n to  TPl72 (Reading No. 2) 

and record. 

Calculate the average torquing current current where 

I = Reading No. 1 and I2 = Reading No. 2. 1 
I + I 2  The average torquing current s h a l l  be 1 . 

2 
Calculate the  value of 28 VTp86 from Step No. F, where 

I + I2 
1 

2 = 28 ' ~ ~ 8 6 .  

The average torquing current  sha l l  be equal t o  28 VTp86 t 20%. 

Remove the  torquing current  from TPl72. 

Return the  ACA t o  zero posi t ion (yaw detent)  . 
Rotate the  ACA 3.0' yaw l e f t .  

Rocket indicators E S, FT, GS, and s h a l l  i l luminate.  

S. Record t he  voltage a t  T ~ 8 6  ( s t i ck  command output 
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NOTE 

The voltage reading a t  ~ ~ 8 6  s h a l l  be 

used i n  a calcula t ion t h a t  w i l l  follow. 

.T. Apply a negative DC torquing current  a t  the  t e s t  c a r t  TPl72 

(yaw backup torquer) ,  increasing the  torquing current u n t i l  

rocket indicators  E S 9  FT, GS, and i?$ extinguish. 

U. Measure the  torquing current, i n t o  TPl72 (Reading No. 3) 
and record. 

V. Increase t he  torquing current a t  TP172 u n t i l  rocket 

indicators  ET , FS, GT , and H illuminate. S 

W. Measure the  torquing current  i n t o  TPl72 (Reading No. 4) 

and record. 

X. Calculate t he  average torquing current where I = Reading 
3 

No. 3 and I4 = Reading No. 4. 

I + I  Y. The average torquing current  s h a l l  be 3 4 . 
2 

Z. Calculate the  value of 28 VTp86 from Step No. S, where 

AA. The average torquing current  s h a l l  be equal t o  28 VTp86 i 2@. 

AB. Remove the  torquing current  from TPl72. 

AC . Return the  ACA t o  zero posi t ion (yaw detent) . 
AD. Return the  ~ r i m a r y / ~ a c k u ~  switch t o  the PRIMARY posit ion.  

Actuate the  Primary Reset switch t o  extinguish the  AUTO 

PIL(YT BACK UP indicator .  
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11-185. PITCH RATE GYROS - CALIBRATION OF RATE GYRO CIRCUITS, PITCH 

A. Place the  P i tch  Atti tude Control Mode switch t o  the  

RATE position. 

B. Place the  Moment Compensation switch i n  the  OFF position. 

C.  Mount the  r a t e  a r o  t r i a d  on the  r a t e  t ab le  such t h a t  a 

clockwise ro ta t ion  of the  t ab le  corresponds t o  a p i tch 

up ra te .  

D.. Adjust the  r a t e  t ab le  f o r  a 20.0°/sec p i tch  down r a t e  

E. Perform the  measurements and mcord data according t o  

t h e  requirements of t ab l e  11-7. 

PITCH DOWN RATE GYRO TEST RXQUIREMENTS 

F. Voltages s h a l l  be within the  l imi t s  specified i n  t ab l e  11-7. 

Measurement 

Primary Rate Gyro 

Backup Rate Gyro 

Monitor Rate Gyro 

i 

G. Rocket indicators  +, BS, CS, and DT sha l l  be illuminated. 

H. The AUTO PILOT BACK UP indicator  s h a l l  be extinguished. 

I f  the  AUTO PILOT BACK UP indicator i s  

ON, momentarily hold the  AFCS switch i n  

the  PRIMARY RESET posi t ion and then 

release. 

Output 
Name 

PRI 

BU 

MON 
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Test 
Point 

TP7 

TP87n 

. MON A2 
TP1 

Output Volt 
Requirements 

-10.0 + 0.75 vdc 

-10.0 f 0.75 vdc 

-10.0 f 0.75 vdc 

Actual 

vdc 

vdc 

vdc 



I. Adjust t h e  r a t e  t ab l e  f o r  20.0°/sec p i t ch  up r a t e .  

J. Perform the  measurements and record data according t o  t he  

requirements of t ab l e  11-8. 

TABU 11-8 

PITCH UP RATE GYRO TEST REQUIREMENTS 

K. Voltages s h a l l  be within the  l i m i t s  specif ied i n  t ab l e  11-8. 

Measurement 

Primary Rate Gyro 

Backup Rate Gyro 

Monitor Rate Gyro 

L. Rocket indicators  A ~9 BT9 C T 9  and DS s h a l l  be illuminated. 

M. The AUTO PILOT BACK UP ind ica to r  s h a l l  be extinguished. 

I f  the  AUTO PILOT BACK UP indicator  i s  

ON, momentarily hold the  AFCS switch 

i n  the  PRIMARY RESET pos i t ion  and then 

release.  

N. Adjust the  r a t e  t ab l e  t o  zero. 

Output I Test 

11-186. ATTITUDE HOLD SYNC. CIRCUIT - PITCH CHANNEL 

Output Volt 
Requirement 

+10.0 * 0.75 vdc 

+10.0 f 0.75 vdc 

+10.0 f 0.75 vdc 

Name 

PRI 

BU 

MON 

A. Place P i t ch  Att i tude Control Mode switch i n  RATE posit ion.  

B. Place the.Moment Compensation switch i n  the  OFF posit ion.  

1 

Actual 

vdc 

vdc 

vdc 

Point  

TP7 

~ ~ 8 7  

MON A2 
TP1 

C. Place t h e  a t t i t u d e  gyro package on the  precision angle 

ind ica to r  and adjus t  f o r  0' p i t ch  a t t i tude .  
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D. Connect TP21 and TP39 t o  the  recorder inputs on t h e  t e s t  

ca r t .  Turn on t he  recorder. 

E. Move and hold t he  ACA out of p i tch detent  u n t i l  t he  

voltage a t  TP21 i s  l e s s  than 100 mvdc, then re turn the  

ACA t o  zero. 

F. Adjust the  a t t i t u d e  gyro f o r  a 2.0 ;t O.lopitch up a t t i tude .  

G. The voltage a t  TP21 s h a l l  be +10.0 k 2.5 vdc. 

H. .Place t he  r a t e  gyro on t he  r a t e  t ab le  such t h a t  a p i tch  up 

r a t e  .corresponds t o  a clockwise ro ta t ion  of t he  table .  

I. S t a r t  the r a t e  t ab l e  and slowly increase the  r a t e  t o  

simulate a p i tch up r a t e .  

J.. . Voltage a t  TP39 s h a l l  change from a nominal 0 vo l t s  t o  a 

nominal +28 vdc a t  a p i t ch  up r a t e  of 3 .O f 0 .lo/sec. 

K. Voltage a t  TP21 s h a l l  decrease t o  100 mvdc i n  l e s s  than 

3 seconds a f t e r  voltage a t  TP39 changes t o  +28 vdc. 

L. Adjust t he  r a t e  t ab l e  t o  oO/sec. ra te .  

11-18?, EXCESS RATE - DIRECT WITH MODEL, PRI AND B/U RATE GYROS 

NOTE - 
The primary r a t e  gyro and the  backup 

gyro connectors s h a l l  be mated with 

the  r a t e  gyro t r i a d  package. 

A. Place t he  Moment Compensation switch i n  the  ON posit ion.  

B. Adjust the  r a t e  t ab le  f o r  a p i tch up , ra te  u n t i l  t he  BACKUP 

RATE GYRO MALFUNCTION and the  AUTO PILOT BACK UP indicators  

illuminate'. 
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C. The BACKUP RATE GYRO MALFUNCTION and the AUTO PILOT BACK UP 

ind ica to rs  s h a l l  i l luminate a t  a r a t e  of 25 f 1°/sec. 

D. The voltage a t  TP122 s h a l l  be 28 + O g 5  vdc. - 3.5 
E. Adjust t he  r a t e  t ab le  f o r  oO/sec. 

F. The BACKUP RATE GYRO MALFUNCTION indicator  s h a l l  extinguish. 

G. The AUTO PILOT BACK UP ind ica to r  s h a l l  remain illuminated. 

H. Momentarily hold t he  AFCS Frimary Reset switch i n  the  

PRIMARY RESET pos i t ion  and then ' re lease .  

I. The AUTO PILOT BACK UP ind ica to r  s h a l l  extinguish. 

J .  Adjust t he  r a t e  t ab l e  f o r  a p i t ch  down r a t e  u n t i l  t h e  

BACKUP RATE GYRO MALFUNCTION and the  AUTO PILOT BACK UP 

K. The BACKUP RATE GYRO MALFUNCTION and the  AUTO PILOT BACK UP 

ind ica to rs  s h a l l  i l luminate a t  a r a t e  of 25 +_ 1°/sec. 

L. The voltage at; TP113 s h a l l  be 28 + O e 5  vdc. - 3.5 
M. Adjust t he  r a t e  t ab l e  f o r  oO/sec. 

N. The BACKUP RATE GYRO MALFUNCTION indicator  s h a l l  extinguish. 

0. The AUTO PILOT BACK UP ind ica to r  s h a l l  remain illuminated. 

P. Momentarily hold the  AFCS Primary Reset switch i n  the  

PRIMARY RESET posi t ion and release.  

Q. The AUTO PILOT BACK UP ind ica to r  s h a l l  extinguish. 

R. Place t h e  Moment Compensation switch i n  the  OFF posit ion.  
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11-188. RATE GYRO TORQUING CURRENT SENSITIVITY. PITCH CHANNEL,PRIMARY 

A .  Place the  Pi tch Atti tude Control Mode switch i n  the  

RATE posit ion,  

B. Place the Moment Compensation switch i n  the  ON posit ion.  

C. Rotate the ACA 3.0' p i t ch  up. 

D. Rocket indicators A T, BS, CS, and D s h a l l  illuminate. T 

E. Record the  vo l ta te  a t  TP4 ( s t i ck  command output VTp4). 

NOTE - 
The voltage reading a t  TP4 sha l l  be 

used i n  a calcula t ion t h a t  w i l l  follow. 

F. Apply a posit ive DC torquing current a t  the  t e s t  c a r t  

~ ~ 1 6 6  (pi tch primary torquer) ,  increasing the  torquing 

current  u n t i l  rocket indicators  AT, BS 9 CS 9 and DT 

s h a l l  extinguish. 

G. Measure the  torquing current  i n to  T ~ 1 6 6  (Reading No. 1 ) 

and record. 

H. Increase the  torquing current  a t  ~ ~ 1 6 6  u n t i l  rocket 

indicators A S,  %, CT,  and D illuminate. 
S 

I. Measure the  torquing current  i n to  ~ ~ 1 6 6  ( ~ e a d i n g  NO. 2) 

and record. 

J.  Calculate the  average torquing current where I = Reading 
1 

No. 1 and I2 = Reading No. 2. 

1 + I  K. The average torquing current sha l l  be 1 2 . 
2 

L. Calculate the  value of 28 VTp4 from Step No. E, where 
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M. The average torquing current  s h a l l  be equal t o  28 V + 20$. TP4 

N. Remove the  torquing current  from T~166.  

0 .  Return the  ACA t o  zero posi t ion  i itch detent)  . 
P. Rotate the  ACA 3.0' p i t ch  down. 

Q. Rocket indicators  A S' %' 'T' and D sha l l  illuminate. s 

R. Record the  voltage a t  TP4 ( s t i ck  command output V 
TP4) ' 

NOTE - 
The voltage reading a t  TP4 s h a l l  be 

used i n  a calcula t ion t ha t  w i l l  follow. 

S. Apply a negative DC torquing current a t  the  t e s t  c a r t  ~ ~ 1 6 6  
(p i tch  primary torquer) ,  increasing the torquing current 

u n t i l  rocket indicators A s, BT, CT,  and D s h a l l  extinguish. 
S 

T. Measure the  torquing current i n t o  T~166  ( ~ e a d i n g  No. 3) 
and record. . 

U. Increase the  torquing current  a t  ~ ~ 1 6 6  u n t i l  rocket 

ind ica tors  %, BS, CS, and DT illuminate. 

V. Measure the  torquing current  i n t o  T~166  (Reading No. 4) 

and record. 

W. Calculate t he  average torquing current ,  where I = Reading 
3 

No. 3 and I4 = Reading No. 4. 

I + I  X. The average torquing current  s h a l l  be 3 4 
2 

Y. Calculate t h e v a l u e  o f 2 8 V  f romStepNo.R,where  
TP4 

Z. The average torquing current  s h a l l  be equal t o  28VTp4 t 20%. 
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AA. Remove the torquing current from ~ ~ 1 6 6 .  

AB. Return the ACA t o  zero posi t ion  i itch detent) .  

AC. Place the  Moment Compensation switch i n  the  OFF position. 

11-189. RATE GYRO TORQUING CURRENT SENSITIVITY - PITCH CHANNEL, BACKUP 

A. Place the  ~ r i m a r ~ / B a c k u ~  switch i n  the  BACKUP posit ion.  

B. Place the  Pi tch,  Roll ,  and Yaw Mode switches t o  DIRECT. 

C'. Place the  Moment Compensation switch i n  the  OFF position. 

D .  Rotate the ACA 3 .oO p i tch  up. 

E. Rocket indicators %, BS, CS, and DT s h a l l  illuminate. 

F. Record the voltage a t  Tp84 ( s t i ck  command output V TP84) ' 

NOTE - 
The voltage reading a t  TP84 s h a l l  be 

used i n  a calcula t ion t h a t  w i l l  follow. 

G. Apply a posi t ive  DC torquing current a t  the  t e s t  c a r t  TPl7O 

(p i tch  backup torquer) ,  increasing the torquing current 

u n t i l  rocket indicators  A T '  B ~ '  CS, and D extinguish. T 

H. Measure the  torquing current  i n to  TPl7O (Reading No. 1) 

and record. 

I. Increase the  torquing current a t  TPl7O u n t i l  rocket 

indicators A 
S ' BT, CT, and DS illuminate. 

J . Measure the  torquing current i n to  TPl7O ( ~ e a d i n g  No. 2) 

and record. 

K. Calculate the  average torquing current where I = Reading 
1 

No. 1 and I2 = Reading No. 2. 

Report No. 7260-954002 



I + I 2  L. The average torquing current s h a l l  be 1 . --- 
2 

M. Calculate the  value of 28 VTpg4 from Step No. F, where 

N ,  The average torquing current s h a l l  be equal t o  28 VTp8& + 2%. 

0. Remove the  torquing current  from TPl7O. 

P. Return the  ACA t o  zero posi t ion (pi tch detent)  . 
Q. ' Rotate the  ACA 3.0' p i t ch  down. ' 

R. Rocket indicators  AS, BT, CT and D sha l l  i l luminate S 

S. Record the  voltage a t  TP84 ( s t i ck  command output VTpg4). 

NOTE - 
The voltage reading a t  TP84 s h a l l  be 

used i n  a calculat ion t h a t  w i l l  follow. 

T.  Apply a negative DC torquing current  a t  t h e  t e s t  c a r t  TP170 

(p i tch  backup torquer) ,  increasing the  torquing current  

u n t i l  rocket indicators A S ,  BT, CT, and D extinguish. S 

U. Measure the  torquing current i n t o  TPl7O (Reading No. 3 )  

and record. 

V. Increase the  torquing current  a t  TPl7O u n t i l  rocket 

ind ica tors  A T ,  BS, CS, and D s h a l l  illiuninate. T 

W. Measure the  torquing current i n t o  TPl7O (Reading No. 4) 

and record. 

X. Calculate the  average torquing current, where I = Reading 3 
No. 3 and I& = Reading No. 4. 
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I + I  Y. The average torquing current  s h a l l  be 3 4 . 
2 

Z. Calcula te  t h e  value of 28 VTpg4 from Step  No. S, where 

AA. The average torquing current  s h a l l  be equal t o  28VTpg4 t 20%. 

AB. Remove the  torquing current  from TPl7O. 

AC. Return the  ACA t o  zero pos i t ion   i itch detent )  . 
AD. Return the  pr imary/~ackup switch t o  t h e  PRIMARY posi t ion .  

Actuate the Primary Reset switch t o  ext inguish  t h e  AUTO 

PILOT BACK UP ind ica to r .  

11-190 CALIBRATION OF RATE GYRO CIRCUITS, ROLL 

A. Place the  R o l l  At t i tude  Control Mode switch t o  RATE pos i t ion .  

B. Place the  Moment Compensation switch i n  t h e  OFF pos i t ion .  

C.  Mount t h e  r a t e  gyro t r i a d  on t h e  r a t e  t a b l e  such t h a t  a 

clockwise r a t a t i o n  of t h e  t a b l e  corresponds t o  a r o l l  r i g h t  

r a t e .  

D. Adjust t h e  r a t e  t a b l e  f o r  a 20.0°/sec. r o l l  l e f t  r a t e .  

E. Perform the  measurements and record da ta  according t o  t h e  

requirements of t a b l e  11-9. 

TABLE 11-9 

ROLL LEFT RATE GYRO TEST REQUIREMENTS 
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Measurement 

Primary Rate Gyro 

Backup Rate Gyro 

Monitor Rate Gyro 

Output 
Name 

PRI 

BU 

MON 

. 

Test  
Point  

TP8 

TP88 

M O N A 6  
TP1 

Output Volt 
Requirement 

-10.0 f 0.75 vdc 

-10.0 f 0.75 vdc 

- 1 0 . 0 k 0 . 7 5 v d c  

3 

Actual  

vdc 

vdc 

vdc 



F. Voltages s h a l l  be within the  limits specif ied i n  t ab le  11-9. 

G. Rocket indicators  AT, BT, CS, and D s h a l l  be illuminated. 
S 

H. The AUTO PILOT BACK UP ind ica to r  s h a l l  be extinguished. 

NOTE - 
I f  the  AUTO PILOT BACK UP indicator  i s  On, 

momentarily hold the  AFCS switch i n  the  

PRIMARY RESET. posi t ion and then release. 

I. Adjdst t h e  r a t e  t ab le  f o r  20 .oO/sec r o l l  r i gh t  r a te .  

J.  Perform the  measurements and record data according t o  the  

requirements of t ab le  11-10. 

TABLE 11-10 

ROLL RIGHT RATE GYRO TEST REQUIREMENTS 

K. Voltages s h a l l  be within the  l i m i t s  specif ied i n  t ab le  11-10. 

Measurement 

Primary Rate Gyro 

Backup Rate Gyro 

Monitor Rate Gyro 

L. Rocket indicators  AS, BS9 CT, and D s h a l l  be illuminated. T 

M. The AUTO PILOT BACK UP ind ica to r  s h a l l  be extinguished. 

Output 
~ame 

PRI 

BU 

MON 

NOTE - 
If the  AUTO PILOT BACK UP indicator  i s  

ON, momentarily hold the  AFCS switch i n  

the  PRIMARY RESET posi t ion and then release.  

Test  
Point  

TP8 

TP88 

 MONA^ 
TP1 
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Output Volt 
Requirement 

+10.0 + 0.75 vdc - 
+10.0 + 0.75 vdc - 
+10.0f 0.75vdc 

Actual 

vdc 

vdc 

vdc 



N.  Adjust the  r a t e  t ab le  t o  zero. 

11-191. ATTITUDE HOLD SYNC. CIRCUIT 

A .  Place the  Roll  At t i tude Control Mode switch i n  RATE position. 

B. Place the Moment Compensation switch i n  t he  OFF position. 

C. Place t he  a t t i t ude  gyro package on the  precision angle 

indicator  and ad jus t  f o r  0' r o l l  a t t i tude .  

D. Connect TP22 and TP40 t o  the  recorder inputs on the  t e s t  

ca r t .  Turn on the  recorder. 

E. Move and hold t he  ACA out of r o l l  detent  u n t i l  the  voltage 

a t  TP22 i s  l e s s  than 100 rnvdc, then re turn the  ACA t o  zero. 

F. Adjust the  a t t i t u d e  gyro f o r  a 2.0 + 0.1' r o l l  r i gh t  a t t i t ude .  

G. Voltage a t  TP22 s h a l l  be + 10.0 2 2.5 vdc. 

H. Place t he  ra te  gyro on t h e  r a t e  t ab le  such t h a t  a r o l l  r igh t  

r a t e  corresponds t o  a clockwise rota t ion of the  t ab le .  

I. S t a r t  the  r a t e  t ab l e  and slowly increase the  r a t e  t o  

simulate a r o l l  r i gh t  ra te .  

J .  Voltage a t  TPM s h a l l  change from a nominal 0 vo l t s  t o  a 

nominal +28 vdc a t  a r o l l  r i gh t  r a t e  of 3.0 f O.jO/sec. 

K. After the  voltage a t  T P ~ O  changes t o  +28 vdc, voltage a t  

TP22 s h a l l  decrease t o  100 mvdc i n  l e s s  than 3 seconds. 

L. Adjust the  r a t e  t ab le  t o  oO/sec. ra te .  

NOTE - 
The primary r a t e  gyro and the  backup 

r a t e  gyro connectors s h a l l  be mated 

with the  r a t e  gyro t r i a d  package. 
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(11-192) A.  Place the Moment Compensation switch i n  the ON position. 

B. Adjust the r a t e  tab le  f o r  a r o l l  r ight  ra te  u n t i l  the 

BACKUP RATE GYRO MALFUNCTION and the AUTO PILOT BACK UP 

indicators illuminate. 

C. The BACKUP RATE GYRO MALFUNCTION and the AUTO PILOT BACK UP 

indicators  sha l l  illuminate a t  a ra te  of 25 + 1°/sec, 

D. The voltage a t  TP112 s h a l l  be 28 + O o 5  vdc. - 3.5 
E. .Adjust the  ra te  table  f o r  o0/sec,. 

F. The BACKUP RATE GYRO MALFUNCTION indicator sha l l  extinguish. 

G. The AUTO PILOT BACK UP indicator sha l l  remain illuminated. 

H. Hold the AFCS Primary Reset switch i n  the PRDIARY RESET 

posit ion and then release. 

I. The AUTO PILOT BACK UP indicator s h a l l  extinguish. 

J .  Adjust the ra te  table  fo r  a r o l l  l e f t  ra te  u n t i l  the 

BACKUP RATE GYRO MALFUNCTION and the AUTO PILOT BACK UP 

indicators illuminate. 

K. The BACKUP RATE GYRO MALFUNCTION and the AUTO PILOT BACK UP 

indicators  sha l l  illuminate a t  a ra te  of 25 -f; 1°/sec. 

L. The voltage a t  TP114 sha l l  be 28 + O m 5  vdc. - 3.5 
M. Adjust the  ra te  table  f o r  oO/sec. 

N. The BACKUP U T E  GYRO MALFUNCTION indicator s h a l l  extinguish. 

0. The AUTO PILOT BACK UP indicator sha l l  remain illuminated. 

P. Hold the AFCS Primary Reset switch i n  the PRlMARY RESET 

posit ion and then release.  

Q. The AUTO PILOT BACK UP indicator sha l l  extinguish. 

R. Place the Moment Compensation switch i n  the OFF position. 
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11-193 RATE GYRO TORQUING CURRENT SENSITIVITY, ROLL CHANNEL, PRIMARY 

A. Place the  Rol l  A t t i tude  Control Mode switch i n  t h e  RATE 

pos i t ion .  

B. Place the  Moment Compensation switch i n  t h e  ON pos i t ion .  

C..  Rotate  the  ACA 3.0' r o l l  r i g h t .  

D. Rocket ind ica to r s  %' 'T' 's' and DS s h a l l  i l luminate .  

E. Record t h e  vol tage  a t  TP5 ( s t i c k  comand output vTp5). 

NOTE - 
The voltage reading a t  TP5 s h a l l  be 

used i n  a ca lcu la t ion  t h a t  w i l l  follow. 

F. Apply a pos i t ive  DC torquing current  a t  t h e  t e s t  c a r t  

~ ~ 1 6 7  ( r o l l  primary torquer)  , increas ing  t h e  torquing 

cu r ren t  u n t i l  rocket  ind ica to r s  AT Y BT CS and S 
ext inguish,  

G. Measure the  torquing cu r ren t  i n t o  ~ ~ 1 6 7  ( ~ e a d i n g  No. 1) 

and record. 

H. Increase t h e  torquing cu r ren t  a t  ~ ~ 1 6 7  u n t i l  rocket  

ind ica to r s  AS, BS, CT,  and D i l luminate.  T 

I. Measure t h e  torquing current  i n t o  ~ ~ 1 6 7  (Reading No. 2)  

and record. 

J.  Calculate  t h e  average torquing current  where I = Reading 1 
No. 1 and I2 = Reading No. 2. 

I + I 2  K. The average torquing current  s h a l l  be 1 . 
2 

L. Calculate  the  value of 28 V from Step  No. E ,  where 
TP5 
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M. The average torquing current  s h a l l  be equal t o  28 V + 20%. 
TP5 - 

N. Remove t he  torquing current  from ~ ~ 1 6 7 .  

0.  Return t.he ACA t o  zero posi t ion ( r o l l  detent) .  

P. Rotate the ACA 3 .oO r o l l  l e f t .  

Q. Rocket indicators  A s ,  Bs9 ' T 9  and D s h a l l  i l luminate.  
T 

R. Record the  voltage a t  TP5 ( s t i c k  command output V 
T P ~ )  

NOTE - 
The voltage reading a t  TP5 s h a l l  be 

used in a calcula t ion t h a t  w i l l  follow. 

S .  Apply a negative DC torquing current  a t  the t e s t  c a r t  ~ ~ 1 6 7  
( r o l l  primary torquer) ,  increasing the  torquing current 

u n t i l  rocket indicators  A 
S' Bs' C T ,  and DT s h a l l  extinguish. 

T .  Measure the  torquing current  i n t o  ~ ~ 1 6 7  ( ~ e a d i n g  No. 3) 

and record. 

U. Increase t he  torquing current  a t  ~ ~ 1 6 7  u n t i l  rocket 

ind ica to rs  A T '  BT, CS, and D illuminate. 
S 

V. Measure the  torquing current  i n t o  ~ ~ 1 6 7  (Reading No. 4) 

and record. 

W. Calculate the  average torquing current  where I = Reading 
3 

No. 3 and I4 = Reading No. 4. 

I + I  
X. The average torquing current  s h a l l  be 3 4 . 

3 
L. 

Y. Calculate t h e v a l u e  o f 2 8 V  f romStepNo.R,where  
TP5 

Z. The average torquing current  s h a l l  be equal t o  28 V t 2@. TP5 
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AA. Remove the  torquing current  from ~ ~ 1 6 7 .  

AB. Return the  ACA t o  zero posi t ion ( r o l l  detent) .  

AC. Place t he  Moment Compensation switch i n  t he  OFF posit ion.  

11-194. RATE GYRO TORQUING CURRENT SENSITIVITY, ROLL CHANNEL, BACK UP 

A. Place t he  ~ a t e / ~ a c k u p  switch i n  the BACKUP posit ion.  

B. Place t h e  Pitch,  Rol l ,  and Yaw Atti tude Control Mode switches 

t o  DIRECT. 

C.  Place t h e  Moment Compensation switch i n  the  OFF posit ion.  

D. Place the  Roll At t i tude Control Mode switch i n  t he  RATE 

posit ion.  

E. place t he  Moment Compensation switch i n  the  ON posit ion.  

F. Rotate the  ACA 3.0' r o l l  r igh t .  

G. Rocket indicators  AT, BT9 Cs, and DS s h a l l  illuminate. 

H. Record the  voltage a t  TP85 ( s t i ck  command output v ~ ~ ~ ~ ) .  

The voltage reading a t  TP85 s h a l l  be 

used i n  a calcula t ion t h a t  w i l l  follow 

1. Apply a posit ive DC torquing current a t  t he  t e s t  c a r t  TP171 

( r o l l  backup torquer) ,  increasing the  torquing current  

u n t i l  rocket indicators  AT, BT, CS, and D extinguish. S 

J .  Measure the torquing current i n to  TPl7l (Reading No. 1 ) 

and record. 

K. Increase the  torquing current  a t  TPl7l u n t i l  rocket 

indicators  AS, BS, C~ ' and D illuminate. T 
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L. Measure the  torquing current  i n t o  TPl7l (Reading No. 2) 

and record. 

M. Calculate the  average torquing current  where I = Reading 
1 

No. 1 and I2 = Reading No. 2. 

I + I2 
N. The average torquing current  s h a l l  be 1 

0.  Calculate t he  value of 28 VTp85 from Step No. H, where 

P. The average torquing current  s h a l l  be equal t o  28 V + 20%. 
TP85 - 

Q. Remove t he  torquing current  from TPl7l. 

R. Return the  ACA t o  zero pos i t ion  ( r o l l  detent) .  

S.. Rotate t he  ACA 3.0' r o l l  l e f t .  

T .  Rocket ind ica to rs  A S, BS, CT, and D sha l l  i l luminate.  T 

U. Record the  voltage a t  TP85 ( s t i ck  command output v ~ ~ ~ ~ ) .  

NOTE - 
The voltage reading a t  TP85 s h a l l  be 

used i n  a ca lcula t ion t h a t  w i l l  follow. 

V. Apply a negative DC torquing current  a t  the  t e s t  c a r t  TPl7l 

( r o l l  backup torquer) ,  increasing the  torquing current  

u n t i l  rocket indicators  A 
S' B ~ '  

CT, and D extinguish. 
T 

W. Measure the  torguing current  i n t o  TPl7l ( ~ e a d i n g  No. 3) 

and record. 

X. Increase the  torquing current  a t  T P l 7 l u n t i l  rocket 

ind ica to rs  A T, BT, CS, and D i l luminate.  
S 

Y. Measure the  torquing current i n t o  TPl7l (Reading No. 4) 

and record. 
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Z. Calculate the average torquing current  where I = Reading 
3 

No. 3 and I = Reading No. 4. 
3 

I + I  
AA. The average torquing current  sha l l  be 3 4 . 

2 
AB. Calculate the  values of 28 V 

TP85 
from Step No. U ,  where 

AC. The average torquing current  s h a l l  be equal t o  28 VTp85 f 20%. 

AD. Remove the  torquing current  from TP171. 

AE. Return the ACA t o  zero posi t ion ( r o l l  detent) .  

AF. Return the P r imary /~acku~  switch t o  the  PRIMARY position. 

11-195. VERTICAL GYRO WITH SYNCHROS ADJUSTMENTS 

The following adjustments a re  required whenever the  v e r t i c a l  gyro with 

synchros i s  changed. 

A. With gyro pPckage mounted on a horizontal  plane (0' + - 6 min) 

adjust  gyros f o r  an AC n u l l  a t  PRI A4 TP7  i itch) and 

PRI A10 TP7. 

11-196. VERTICAL GYRO WITH SYNCHROS INITIAL POTENTIOMETER SETTINGS 

A. The primary e lect ronics  a t t i t ude  gyro gain potentiometer 

s h a l l  be adjusted f o r  200 mv/deg i n  p i tch  and r o l l .  

B. The primary e lect ronics  a t t i t ude  gyro n u l l  potentiometer 

s h a l l  be adjusted t o  compensate f o r  the  n u l l  i n  the  gyro. 

11-197. VERTICAL GYRO WITH SYNCHROS TESTS FtEQUIRED 

The following t e s t s  a re  required a f t e r  the ve r t i c a l  gyro with synchros 

i n i t i a l  potentiometer se t t ings  have been performed. 
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11-198. ATTITUDE THRJISHOLD, PITCH CHANNEL 

A. Place the  Pi tch At t i tude Control Mode switch i n  the  RATE 

posit ion.  

B. Place t he  Moment Compensation switch i n  OFF posit ion.  

C. Place the  p i tch  a t t i t ude  gyro package on the  precision angle 

ind ica tor  and s e t  t ab l e  fo r  0' p i tch  a t t i tude .  

D. Move t he  ACA out of the p i tch  detent  u n t i l  the  voltage a t  

t e s t  point  TP21 i s  l e s s  than 100 mvdc and then re turn t o  

zero, (p i t ch  detent)  . 
E. Slowly ro t a t e  the  a t t i t ude  gyro f o r  a  p i tch down posi t ion 

of 1.0 f 0.3' . 
F. Rocket indicators  AT, BS, Cs' and DT s h a l l  illuminate. 

G. The a t t i t u d e  gyro s h a l l  be rotated f o r  a pi tch down posi t ion 

of 1.0 + 0.3'. 

H. Slowly r o t a t e ' t h e  At t i tude Gyro f o r  a  p i tch up posi t ion of 
0 

1.0 t 0.3 

I. Rocket indicators  AS, BT, CT,  and D sha l l  illuminate. 
S 

J .  The a t t i t u d e  gyro s h a l l  be rota ted f o r  a  p i t ch  up posit ion 

of 1.0 + 0.3O . 
11-199. ATTITUDE THRESHOLD, ROLL CHANNEL 

A. Place the  Roll  Att i tude Control Mode switch i n  the  RATE 

posit ion.  

B. Place the  Moment Compensation switch i n  the OFF posit ion.  

C. Move t he  ACA out of the  r o l l  detent  u n t i l  the  voltage a t  

t e s t  point  TP22 i s  l e s s  than 100 mvdc and then re turn t o  

zero ( r o l l  detent)  . 
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D. Slowly ro ta te  the  a t t i t u d e  gyro r o l l  :.eft u n t i l  rocket 

indicators  A T '  BT, CS, and D illuminate. 
S 

E. The r o l l  l e f t  a t t i t ude  s h a l l  be 1.0 + 0.3' . - 
F. Slowly ro ta te  the  a t t i t ude  gyro r o l l  r i gh t  u n t i l  rocket 

indicators AS, BS, C and D illuminate. T T 

G. The r o l l  r i gh t  a t t i t ude  s h a l l  be 1.0 + 0 . 3 ~  . - 

11-200. ATTITUDE INDICATOR, PITCH UP CHANNEL 

A. Move the hand control ler  f u l l  a f t  u n t i l  the  hardstop 

i s  contacted. 

B. The MASTER WARNING and HARDOVER BOTH 3.ndicator.s i n  the  

cockpit s h a l l  be illuminated. 

C.  STD and MODEL indicators  on the  t e s t  c a r t  s h a l l  be 

extinguished. 

D. BOTH indicator  on t he  t e s t  c a r t  s h a l l  be illuminated. 

E. Rocket indicators %, BS, CS, and DT s h a l l  be illuminated. 

F. Return the hand con t rc l l e r  t o  the center posi t ion and 

release.  

G. The MASTER WARNING and HARDOVER BOTH indicators  i n  t he  

cockpit s h a l l  remain illuminated. 

H. STD and MODEL indicators  on the  t e s t  c a r t  s h a l l  remain 

extinguished. 

I. BOTH indicator  on the  t e s t  c a r t  sha l l  remain illuminated. 

J .  A l l  rocket indicators  s h a l l  be extinguished. 

K. Press Hardover Reset switch i n  the cockpit. 

Report No. 7260-99002 



L. The HARDOVER BGTH indicator i n  the cockpit sha l l  be extinguished. 

M. STD and MODEL indicators on the t e s t  ca r t  sha l l  be i l luhinated.  

N. BOTH indicator  on the t e s t  ca r t  sha l l  be extinguished. 

11-201. ATTITUDE INDICATOR, PITCH DOWN CHANNEL 

A.  Move the hand controller f u l l  forward u n t i l  the hardstop i s  

contacted. 

B. .The MASTER WARNING and HARDOVER BOTH indicators in the cockpit 

s h a l l  be illuminated. 

C. STD and MODEL indicators on the t e s t  car t  s h a l l  be extinguished. 

D. BOTH indicator on the t e s t  ca r t  sha l l  be illuminated. 

E. Rocket indicators A S ,  Bp, CT, and DS sha l l  be illuminated. 

F. Return the  hand control ler  t o  the  center posit ion and release. 

G. The MASTER WARNING and HARDOVER BOTH indicators i n  the  cockpit 

sha l l  remain illuminated. 

H. STD and MODEL indicators on the t e s t  ca r t  sha l l  remain 

extinguished. 

I. BOTH indicator on the t e s t  ca r t  s h a l l  remain illuminated. 

J. A l l  rocket indicators sha l l  be extinguished. 

K. Press the Hardover Reset switch i n  the cockpit. 

L. The HARDOVER BOTH indicator i n  the cockpit sha l l  be 

extinguished. 

M. STD and MODEL indicators on the t e s t  car t  sha l l  be illuminated. 

N. Both indicator on the t e s t  ca r t  sha l l  be extinguished. 
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11-202. ATTITUDE INDICATOR, ROLL RIGHT CHANNEL 

A. Move the hand controller f u l l  r ight  u n t i l  the hardstop 

i s  contacted. 

B. The MASTER WARNING and HARDOVER BOTH indicators i n  the 

cockpit sha l l  be illuminated. 

C. STD and MODEL indicators i n  the t e s t  ca r t  s h a l l  be 

extinguished. 

D. . BOTH indicator on the t e s t  ca r t  sha l l  be illuminated. 

E . Rocket indicators AT,  BT, CS , and D sha l l  be illuminated. 
S 

F. Return the hand control ler  t o  the center posit ion and 

release. 

G. The MASTER WARNING and HARDOVER BOTH indicators i n  the  

cockpit sha l l  remain illuminated. 

H. STD and MODEL indicators on the t e s t  ca r t  sha l l  remain 

extinguished. ' 

I. BOTH indicators on the t e s t  ca r t  sha l l  remain illuminated. 

J.  A l l  rocket indicators s h a l l  be extinguished. 

K. Press Hardover Reset switch i n  the cockpit. 

L. The HARDOVER BOTH indicator i n  the cockpit s h a l l  be 

extinguished. 

M. STD and MODEL indicators on the t e s t  ca r t  s h a l l  be 

illuminated. 

N. BOTH indicator on the t e s t  ca r t  sha l l  be extinguished. 
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11-203. ATTITUDE INDICATOR, ROLL LEFT CHANNEL 

A. Move the hand control ler  f u l l  l e f t  u n t i l  the hardstop i s  

contacted. 

B. The MASTER WARNING and HARDOVER BOTH indicators i n  the 

cockpit sha l l  be illuminated. 

C. STD and MODEL indicators on the t e s t  ca r t  sha l l  be 

extinguished. 

D. BOTH indicator on the t e s t  ca r t  sha l l  be illuminated. 

E. Rocket indicators A ~9 BS9 C T 9  and D sha l l  be illuminated. 
T 

F. Return the hand control ler  t o  the center position and 

release.  

G. The MASTER WARNING and HARDOVER BOTH indicators i n  the  

cockpit s h a l l  remain illuminated. 

H. STD and MODEL indicators on the t e s t  ca r t  s h a l l  remain 

extinguished; 

I. BOTH indicator on the t e s t  ca r t  sha l l  remain illuminated. 

J .  A l l  rocket indicators s h a l l  be extinguished. 

K. Prsss the Hardover Reset switch i n  the cockpit. 

L. The HARDOVER BOTH indicator i n  the cockpit s h a l l  be 

extinguished. 

M. STD and MODEL indicators on the t e s t  ca r t  sha l l  be 

illuminated. 

N. BOTH indicator on the t e s t  ca r t  sha l l  be extinguished. 
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11-204. LOCAL VERTICAL MODE 

A. Place the  Emergency Gimbal Lock switch i n  t he  ON posit ion.  

B. The EMERG GIMBALS LOCKED indicator  s h a l l  be illuminated. 

C .  Remove the j e t  engine r e s t r a i n t  cables.,  

D. Apply hydraulic power t o  the vehicle. 

E. Place the Local Ver t ica l  switch i n  the  ON posit ion.  Apply 

28 vdc t o  t e s t  c a r t  TP159 ( l e g  microswitch bypass re lay) .  

F. ' Adjust the  angle computer (with' a t t i t ude  gryo package) f o r  

0' i n  p i tch  and r o l l .  

G. Place t he  Emergency Gimbal Lock switch i n  the  OFF posi t ion 

and momentarily depress the  Emergency Gimbal Lock Reset 

switch. 

H. The LOCAL VERTICAL indicator  s h a l l  remain illuminated. 

I. The EMERG GDBALS LOCKED indicator  s h a l l  extinguish. 

J .  The j e t  engin& s h a l l  be a t  0.0' t 0.5' i n  p i t ch  and r o l l .  

K. Rotate the  gyro package from -15' t o  +15O i n  p i t ch  i n  5 O  

s teps.  A t  e w h  angle record gyro p i t ch  angle and j e t  engine 

p i t ch  angle. Refer t o  Table 11-11. 

TABLE 11-11 

GYRO PITCH AND JET ENGINE PITCH ANGLES 
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Actual 

t 

Gyro P i tch  Angle 

- 1 5 O  

-lo0 
- 5 O  

oO 
+ 5 O  

+lo0 

+15O 

Actual J e t  Engine Pi tch  Angle 

- 1 5 O  

- lo0 
- 5 O  

oO 
+ 5 O  

+lo0 

+15O 



NOTE - 
The j e t  engine p i tch  angle must be iden t ica l  

i den t i ca l  t o  the  gyro p i tch  angle 

wi thin  + - 0.7'. 

L. Return the  gyro package t o  0'. 

M. Rotate the  gyro package from -15' t o  +15O i n  r o l l  i n  5' steps.  

A t  each angle record gyro r o l l  angle and j e t  engine r o l l  

angle. Refer t o  t ab le  11-12. 

TABLE 11-12 

GYRO ROIL AND JET ENGINE ROLL ANGLES 

NOTE - 

r 

Gyro Rol l  Angle 

- 1 5 O  

-lo0 
- 5 O  

oO 
+ 5 O  

+lo0 

+15O 
L 

The j e t  engine r o l l  angle must be 

i den t i ca l  t o  the  gyro r o l l  angle 

withing f 0.7'. 

N. Return the  gyro package t o  0'. . . 

Actual 

0. Apply 1 vdc t o  TP139 (X 
1, 2 

torquer)  and TP141 (Y 
1, 2 

torquer) . 
P. The j e t  engine s h a l l  not move. 

J e t  Engine Roll  Angle 

- 1 5 O  

-lo0 
- 5 O  

oO 
+ 5 O  

+lo0 

+15O 

Q. Remove leads  from TP139 and TP141. 
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11-205. VERTICAL GYRO WITH RESOLVERS ADJUSTMENT 

The fol lowing adjustments a re  required whenever t h e  Ver t i ca l  Gyro wi th  

Resolvers i s  changed. 

A.  With gyro package mounted on a hor izonta l  plane (0' f 6 min) 

a d j u s t  gyro f o r  a DC n u l l  a t  W and D A8 TP5  i itch), and 

W and D A 8  TP7 ( r o l l ) .  Also ad j u s t  a t t i t u d e  gyro package 

potentiometer T B ~ R ~  f o r  1.88 vdc a t  W and D ~6 iP2. 

11-206. VERTICAL GYRO WITH RESOLVERS TESTS REQUIRED 

The fol lowing t e s t s  a re  required a f t e r  the  Ver t i ca l  Gyro with Resolvers 

adjustments have been performed. 

11-207. LUNAR S ~ L A T I O N  CHECK 

A. Apply 28 vdc t o  t e s t  c a r t  TP154 (ground t e s t  r e l ay  f o r  luna r  

s imulat ion loop).  Apply 28 vdc .Lo t e s t  c a r t  TP159 t o  bypass 

l e g  microswitch. 

B. Adjust a t t i t u d e  gyro package t o  0 i 0.2' i n  p i t c h  and r o l l .  

C. Place the  Local V e r t i c a l  switch i n  t h e  OFF pos i t ion  and 

momentarily depress t h e  Loc Vert Release switch. 

D. Place t h e  Lunar Sim switch i n  t h e  LUNAR SIM pos i t ion .  

E. Adjust the  j e t  t h r o t t l e  pos i t ion  t o  give 0 f 0.5 vdc a t  

weight-drag t e s t  poin t  A7 TP2. 

F. Place t h e  Emergency Gimbal Lock switch i n  t h e  OFF pos i t ion ,  

and momentarily depress t h e  Emergency Gimbal Lock Reset 

switch. 

G. The EMERG GIMBllLS LOCKED ind ica to r  s h a l l  ext inguish.  

H. The JET STAB i n d i c a t o r  s h a l l  i l luminate.  
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I. The j e t  engine s h a l l  be a t  0' + 0.8' i n  p i t ch  and r o l l  

(measure 0 f 100 mvdc a t  A 9  TP7 and A 9  TP3 of weight drag box). 

P i t ch  ACTUAL 

Rol l  ACTUAL 

A 9  TP7 ACTUAL 

A 9  TP3 ACTUAL 

J. Connect a variable DC var iable  DC voltage i n i t i a l l y  s e t  a t  

0 vdc t o  TP139 (3, torquer)  . 
K o  Rotate the  p i t ch  gyro t o  5.0' + 0.1' (p i t ch  up). 

8 
- 

L. The t op  of t he  j e t  engine w i l l  r o t a t e  forward. 

M. Measure and record t he  voltage a t  weight drag t e s t  points  

A 9  TP5 (4) and A 9  T P ~  (i2). (0' reading). 

N. Increase the DC voltage a t  TP139 u n t i l  the reading a t  A 9  TP7 

i s  wi thin  12 mvdc of t he  reading obtained on t h i s  t e s t  point 

i n  Step F. 

0. The average of the  voltages a t  weight drag t e s t  points  

A 9  TP5 (4) and A 9  T P ~  (i2) s h a l l  change -0.356 i. 0.080 vdc. 

P. The voltage a t  TP139 s h a l l  be +1.33 2 0.30 vdc. 

9. Rotate the  p i t ch  gyro t o  10.0' t 0.1' up) ,  

R. The t op  of the  j e t  engine w i l l  r o t a t e  forward. 

S. Increase the  DC voltage a t  TP139 u n t i l  the reading a t  

A 9  TP7 i s  within 12 mvdc of the  reading obtained on t h i s  

t e s t  point  i n  Step F. 

T.  The average of the voltages a t  weight drag t e s t  points  

A 9  TP5 (yi) and A 9  T P ~  (y2) s h a l l  change -0.712 f 0.080 vdc. 

U. Return the  gyro t o  0' t 0.2' and the  torquer voltage a t  

TP139 t o  0 vdc. 
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V. Rotate the  p i t ch  gyro 5.0 2 0.1' (p i tch down). 

W. The top  of the  j e t  engine w i l l  ro ta te  backward. 

X. Increase the  DC voltage a t  TP139 negatively u n t i l  t he  

readin; a t  A 9  TP7 i s  within 12 mvdc of the  reading 

obtained on t h i s  t e s t  point i n  Step F. 

Y. The average of the voltages a t  weight drag t e s t  points 

A 9  TP5 K) and A 9  T P ~  (i2) s h a l l  change +0.356 f 0.080 vdc. 

. Z .  The voltage a t  TP139 s h a l l  be -1.33 +, 0.30 vdc. 

AA. Rotate the  p i tch  gyro t o  10.0' +_ 0.1'  i itch down) . 
AB. The top of t he  j e t  engine w i l l  ro ta te  backward. 

AC. Increase the  DC voltage a t  TP139 negatively u n t i l  the  

reading a t  A 9  TP7 i s  within 12 mvdc of the  reading obtained 

on t h i s  t e s t  point  i n  Step F. 

AD. The average of the  voltages a t  weight drag t e s t  points 

A 9  TP5 (5.) and A 9  T P ~  (jf2) s h a l l  change + 0.712 5 0.080 vdc. 

AE. Remove the lead from TP139. 

AF. Return the  a t t i t ude  gyro package t o  0' p i t ch  and r o l l .  

AG. Connect a variable DC voltage i n i t i a l l y  s e t  a t  0 vdc t o  

TPl4l (YO ) torquer. 12 
AH. Rotate the  r o l l  gyro t o  5.0' f 0.1' ( r o l l  r i gh t )  . 
A I .  The top of the  j e t  engine w i l l  ro ta te  t o  t h e  l e f t  a s  viewed 

from the  a f t  deck. 

AJ. Measure and record the voltage a t  weight drag t e s t  points 

A 9  TP2 ($) and A9  TP4 if2) . (0' reading). 

AK. Increase the  DC voltage a t  TP141 u n t i l  the  reading a t  A 9  TP3 

i s  within 12 mvdc of t he  reading obtained on t h i s  t e s t  point  

i n  Step F. 
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AL. The average of the  voltages a t  weight drag t e s t  points  

A 9  TP2 (kl) and A 9  T P ~  (y2) s h a l l  change +0.356 f 0.080 vdc. 

AM. The voltage a t  ~ ~ 1 4 1  s h a l l  be -1.33 + 0.30 vdc. 

AN. Rotate the  r o l l  gyro t o  10.0' + 0.1' ( r o l l  r i gh t ) .  - 
AO. The top  of the  j e t  engine w i l l  r o t a t e  l e f t  a s  viewed from 

the  a f t  deck. 

AP. Increase t he  DC voltage a t  TP141 u n t i l  the  reading a t  A 9  TP3 

- is  wi thin  12 mvdc of the  reading obtained on t h i s  t e s t  

point  i n  Step F. 

A&. The average of the  voltages a t  weight drag t e s t  points  A 9  TP2 

(kl) and A 9  T P ~  (k2) s h a l l  change + 0.712 f 0.080 vdc . 
AR. Rotate t he  r o l l  gyro t o  5.0' f 0.1' ( r o l l  l e f t ) .  

AS. The t op  of the  j e t  engine w i l l  r o t a t e  t o  the  r i g h t  a s  viewed 

from the  a f t  deck. 

AT. Increase the  DC vo l ta te  a t  TP141 u n t i l  the reading a t  A 9  TP3 

i s  wi thin  12 mvdc of the  reading obtained on t h i s  t e s t  

point  i n  Step F. 

AU. The average of the  voltages a t  weight drag t e s t  points  A 9  TP2 

if l)  and A 9  TP4 ) s h a l l  change -0356 t 0.080 vdc. 

AV. The voltage a t  T ~ 1 4 . 1  s h a l l  be +1.33 f 0.30 vdc. 

AW. Rotate the  r o l l  gyro 10.0' + 0.1' ( r o l l  l e f t ) .  

AX. The t op  of the  j e t  engine w i l l  r o t a t e  t o  the  r i gh t  as  viewed 

from the  a f t  deck. 

AY. Increase the  DC voltage a t  TP141 u n t i l  the  reading a t  A 9  TP3 

i s  wi th in  12 mvdc of the  reading obtained on t h i s  t e s t  

point  i n  Step F. 
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AZ. The average of the  voltage a t  weight drag t e s t  points 

A9 TP2 ( Y ~ )  and A 9  TP4 ( Y ~ )  s h a l l  change -0 -712 t 0.080 vdc. 

AAA . Remove lead from TP141. 

11-208. DIRECTIONAL GYRO ADJUSTMENTS 

The following adjustments a re  required whenever the  Directional  gyro 

i s  changed. 

11-209, DIRECTIONAL GYRO INITIAL POTENTIOMETER SETTINGS 

A. The primary e lect ronics  a t t i t u d e  gyro gain potentiometer 

s h a l l  be adjusted f o r  maximum sens i t i v i t y  i n  yaw. 

B. The primary e lect ronics  a t t i t u d e  gyro n u l l  potentiometer 

s h a l l  be adjusted t o  compensate f o r  the  n u l l  i n  the  gyro. 

11-210 DIRECTIONAL GYRO TEST REQUIRED 

The following t e s t s  are  required a f t e r  t he  Directional  gyro adjustments 

have been performed. 

11-211. ATTITUDE INDICATOR, YAW CHANNEL 

A. Place the  a t t i t ude  gyro package on the  yaw a t t i t u d e  t ab l e  

i n  t h e  yaw axis.  

B. Adjust the  yaw a t t i t u d e  t ab l e  f o r  0' i n  yaw. 

C. At t i tude indicator  (3 ax i s  b a l l )  s h a l l  read 0' f 0.5' i n  yaw, 

NOTE - 
The tr im adjustment (yaw axis)  i n  the  

cockpit may be u t i l i z e d  t o  meet t h i s  

requirement. 

D. The horizontal  needle s h a l l  indicate zero. 
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E. Rotate t he  yaw a t t i t u d e  t ab l e  as  indicated i n  t ab le  11-13 

and record t he  measurements. 

TABLE 11-13 

YAW ATTITUDE INDICATOR TEST REQUIREMENTS 
- - - - - - 

F. The measurements s h a l l  be within the  l imi t s  specified i n  

t ab l e  11-13. 

- 

Rotate the  Yaw Atti tude 
Table t o  the  

Following Positions 

Yaw o0 

30° 

60' 

90° 

120° 

150' 

180' 

210° 

24a0 

270' 

300' 

330° 

Yaw 360' 

G. Conduct yaw a t t i t ude  ca l ib ra t ion  with instrumentation. 
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REQUIREMENTS 
3 Axis Bal l  Att i tude 

Indicator 

o0 + lo - 

ACTUAL 

30' + - lo 

60' + lo 
I Y 

- 
qoO + - lo 

120° + lo - 
150' + lo - 
180' + lo - 
210° + lo - 
24a0 + lo - 
270' + lo - 
300' + - lo 

330' + - lo 

360' + lo - 
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SECTION X I 1  

INSPECTIONS AND FHWENTIVE 

M A I ~ A N C E  

72-1. SCOPE OF SECTION 

12-2. Inspection intervals and preventhe maintenance procedures are 

provided f o r t h e  LLTV components, by system, in t a b l e  12-1. Referencea 

are provided f o r  the procedures t o  be followed in performing the inspec- 

t ions .  Refer also to LLTV Preflight Checklist Number 7260-931005 and 

Postflight Checklist Number 7260-931 01 0. Daily inapec t ions  are usually 

performed as part of preflight and postflight inspections. Some items 

of inspection are also included in the LLTV Turnaround Checklist Number 

7260-931 01 2. 

Report No. 7260-954002 















APPENDIX A 

EMGTNEErnG DRAWINGS 

A-2. Table A-1 provides a par t i a l  listing of Bell engineering drawings f o r  the 

Lunar Landing Training Vehicle. The l i s t i n g  i s  generally f o m t t e d  according 

to system and provides the major drawings, Refer Lo the Numerical Index, Report 

Number 7260-950070 for a complete l i s t i n g ,  by drawing number, of a l l  components 

fo r  the LLTV. 

TABLE: A-1 

ENGINEEFSNG DRAMING LIST 

Fieport No, 7260-954002 

Ilrawinff Number 

?260-~9001 

7260-1 53007 

7260-1 52001 

7260- 1 53004 

7260-1 50001 

7260-42 1 003 

7260-1 5 5003 

71 61 -1 9 1 005 

T i t l e  - 

1 

Lunar hnding Trahing  Vehicle Assembly 

Structural 

A f t  Structural Section Installation 

Center Body Assembly 

Equipment Platform I n s t a l l a t i on  

F o m r d  Section Structural Ins ta l la t ion  & Assembly 

Glmbal Installation 

Leg Structural  Ins ta l la t ion  

S t ru t  Landing Instal la t ion 



6-2 Report No. 7260-954002 

td Eiection Seat 

Enclosure, Cockpit Inatallation 

Seat Instal lat ion 

Oxygen System 

w g e n  System Installation 

Oxygen Equipment 

-*- 

Hydraulic Ghbal. 

Hydraulic System Power Source Ins ta l la t ion  

Hydraulic Actuators Ins ta l la  t ion 

Hydraulic Actuator 

Jet E n ~ h e  

Engine Ins ta l la t ion  

Jet Fuel System Ins ta l la t ion  

Power Control I n s t a l l a  t i on  

Engine E l e c t r i c a l  Installation & Wiring 

Rocket Psopulsion 

Rocket Propulsion System 

Propulsion System Ins ta l la t ion  

Tank Assembly, Propellant 

Tank Pressure 

Thrust Unit, 90-Pound, Att i tude Control 

T-Handle Lift Rocket Control Installation 

Cockpit Indicators 

Pedestal Assembly, Instrument Panel 

*7260-150008 

7260-503 001 

'7260-501 001 

7260-501 002 

71 61 -382003 

7260-382004 

7260-390008 

7260-421 010 

7260-4Z001 

7260-43 5007 

7260-200004 

7260-460007 

7260-460003 

,7260471 001 

7260-471 009 

71 61 -470020 

'7240-541 001 

7260-561 004, 



TABLE A-1 (Continued) 

Report No. 7260-954002 

Instrument Box 

hstmment Panel Assembly 

Wind Direction Indicatbr - Anemometer Installation 
Wiring Diagram - Warning Lights 

Wiring Diagram - Miscellaneous 
&ster Warning Control 

v 

Electrical 

Electrical Installation A f t  Platform 

Electrical Equipment Installation & Wiring 

Wiring Diagram, Power Generation & Distribution 

Inverter h s t a l l a t f o n  A f t  Stmcture 

Inverter Installation 

Battery 

~ommnications/~ata Instmmenta t i on  

Electrical Egutpment Insta l la t ion & Wirtng 

Electrical I n s t a l l a t i o n  Aft Platform 

AC/DC Condit Toner 

Wiring Diagram Instrumentation 

Instrumentatton Electrkcal h a t a l l a t i o n  

Attitude Transducers Installation 

Instrumentation Package 

Wiring Diagram, Radio & Radar 

Console, Pi lots ,  Inatal la t ion 

Transceiver, Model TR-31 UIEF 

7260-561 021 

7260- 561 022 

7260-561 023 

7260-201 005 

7260-201 003 

7260-301 700 

7260-200006 

726 0-200003 

7260-201 001 

7260-1 53502 

7260-200002 

7240-202002 

7260-200001 

7260-200006 

7260-242002 

7260-242003 

7260-242001 

7260-UO15 

7260-26201 0 

7260-201 002 

7260-561 001 

7260-561 019 



TABLE A-1 (Continued) 

Report No. 7260-954002 

4 

AVIONICS ACS 

Electronics Package Installation 

Attitude Gyro Installation 

Wring Diagram Avionics System 

Drag Compensation System 

Back-Up Electronics, Rocket Valve Amplifier 
& Power Supply 

7260-301 001 

7260-301 050 

7260-201 004 

7260-301 01 0 

7260-301 030 

ACS - PrEmary Electronics 

ACS - Monitor Electronics 

Attitude Contmller Mounting Box I n s t a l l a t i on  

Attitude Control Assembly 

Accelerometer, Mount Assembly 

7260-301 050 

7260-301 070 

7240-541 503 

7260-541 004 

7260-561 002 




