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SUMMARY 

This  r e p o r t  is one of a series i ssukd by t h e  
Sounding Rocket Ins t rumenta t ion  Sec t ion .  The in-  
s t rumen ta t ion  and t e l e m e t r y  r e s u l t s  of F l i g h t  No. 
14.127 G I ,  f i r e d  from Wallops I s l a n d  on 16  J u l y  
1964, are d iscussed .  A l l  p e r t i n e n t  engineer ing  
data on t h e  a c t u a l  f l i g h t  i n s t rumen ta t ion  is  a l s o  
included.  The experiment,  c a r r i e d  by t h i s  v e h i c l e ,  
measured impedance c h a r a c t e r i s t i c s  of r a d i a t i n g  
s e n s o r s  f o r  suppor t  of f u t u r e  space r a d i o  astro- 
nomy missions.  
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INSTRUMENTATION REPORT ON N I K E  APACHE 

FLIGHT 14.127 G I  

INTRODUCTION 

The objective of Nike Apache F l i g h t  14.127 G I  w a s  t o  mea- 
s u r e  impedance c h a r a c t e r i s t i c s  of r a d i a t i n g  s e n s o r s  f o r  suppor t  
of f u t u r e  space r a d i o  astronomy missions.  Impedance cha rac t e r -  
i s t i c s  w i l l  be r e l a t e d  t o  ionospheric  e l e c t r o n  and i o n  d e n s i t i e s .  
Ins t rumenta t ion  included two d i p o l e  antennas f o r  impedance m e a -  
surement and two monopole antennas f o r  i on  and e l e c t r o n  d e n s i t y  
measurement , 

C O W 1  TMENTS 

A conference w a s  he ld  at GSFC B e l t s v i l l e  on 7 May 1964 t o  
d i s c u s s  t h e  implementation of t h e  Nike Apache, F l i g h t  14.127 G I .  

The Sounding Rocket Ins t rumenta t ion  S e c t i o n  (SRIS) w a s  re- 
s p o n s i b l e  f o r  provid ing  t h e  fo l lowing  t e l eme t ry  and instrumenta- 
t i o n :  

1. A 10-channel te lemet ry  system 
2. Batteries f o r  t he  experiment as w e l l  as t h e  tele- 

m e t r y  s y s t e m  - 2 packs;  p l u s  28V and minus 28V 
3. The ground c o n t r o l  console  and umbi l i ca l  
4. Two magnetometers, which provide v e h i c l e  a s p e c t  

d a t a  ( see  Appendix A) 
5. I n - f l i g h t  c a l i b r a t i o n  of a l l  channels  
6 .  Squib b a t t e r i e s  (8 HR-1's) 

Attendees a t  t h e  Pre-shoot Conference included t h e  fo l lowing  
personne 1 : 

Mr, Karl  Medrow, Head, Sounding Rocket Branch, GSFC 
Mr. E, E, B i s s e l l ,  S e c t i o n  Head, Sounding Rocket In- 

s t rumen ta t ion  Sec t ion ,  GSFC 
D r .  R ,  Stone,  P r o j e c t  Director,  GSFC 
M i s s  E. P r e s s l y ,  Sec t ion  Head, Sounding Rocket Vehicle  

Sec t ion ,  GSFC 
MI-. J. Cameron, Sounding Rocket Ins t rumenta t ion  S e c t i o n ,  

GSFC 
Mr. R. K r a m e r ,  V e h i c l e  S e c t i o n ,  GSFC 
M r .  J. R a s t ,  Vehicle Sec t ion ,  GSFC 
Mr. J. Guthr i e ,  Chief Engineer ,  GSFC 
M r .  H. Galloway, F l i g h t  Performance S e c t i o n ,  GSFC 
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SECTION PERSONNEL 

John W. Cameron w a s  i n i t i a l l y  ass igned as t h e  Telemetry 
Engineer and w a s  r e spons ib l e  for a l l  i n s t rumen ta t ion  des igns  
and opera t ions  through t h e  i n t e g r a t i o n  tests. Other c o m m i t -  
men t s  for M r .  Cameron in te rvened  ( a t  F t .  Church i l l  on F l i g h t s  
4.107 and 4.108 GE) and f i e l d  suppor t  a t  Wallops I s l a n d  w a s  
provided by R. W. Conrad. The payload t e c h n i c i a n  throughout 
t h e  e n t i r e  opera t ion  was John K i t e .  

, RANGE PROJECT ENGINEER - Harvey Needleman, NASA, Wallops I s l a n d ,  V a .  

SCIENTIFIC PAYLOAD 
~~ 

INSTRUMENTATION AND TELEMETRY 

A s t a n d a r d  Nike Apache FM/FM t e l e m e t r y  package 
commutator) w a s  adapted t o  t h i s  payload (see Figure 

F l i g h t  14.127 G I  te lemetered da ta  v i a  an FM/FM 

I 

(without 
1). 

RF l i n k  o n  
240.2-MCi over- a 1/4-watt, Vector TRPT-250 t r a n s m i t t e r .  
d e v i a t i o n  was + 125 KCS. The antenna system used w a s  a s t anda rd  
Nike Apache s e c t i o n ,  45O, swept-back t u r n - s t i l e s ,  r ight-hand 
c i r c u l a r  po la r i za t ion .  

Frequency 

D a t a  Channel Al loca t ions  - Channel a l l o c a t i o n s  as l i s t e d  i n  t h e  
F l i g h t  P lan ,  dated 18 June 1964, are i n c o r r e c t .  A l loca t ions  a r e  

I as fo l lows:  

FREQ CHANNEL ALLOCATION 

70 KCS 
40 KCS 
30 KCS 
22 KCS 
14.5 KCS 
10.5 KCS 
7.35 KCS 
5.4 KCS 
3.9 KCS 
3 , O  KCS 

E 
16 
15 
14 
13 
12 
11 
10 

9 
8 

RF Impedance Probe 
Voltage f o r  Impedance Probe #2 
Current  f o r  Impedance Probe #2 
Phase for Impedance Probe #2 
Phase for Impedance Probe #1 
Voltage for Impedance Probe #1 
Current  for Impedance Probe #1 
Lateral Magnetometer 
Longi tudinal  Magnetometer 
Events monitor ,  switched t o  solar  

a spec t  a t  70 seconds 

Support  Instrumentat ion 

Experimer.ter supp l i ed  18 squ ibs  and 4 A l t i t u d e  switches.  

2 



Figure 1 .  Standard FM/FM Telemetry Package 
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TIMER SEQUENCE 

Two redundant G - t i m e r s  were used t o  i n i t i a t e  t h e  pyro technics  
t h a t  r e l eased  t h e  fou r  boom antenna doors and s p l i t  t h e  nose cone. 
A l t i t u d e  switches provided ground s a f e t y .  The s t a t u s  of a l l  t i m e r  
f unc t ions  was monitored by vo l t age  summation on t h e  i n p u t  of t h e  
3.0 KCS VCO. A t  t h e  completion of a l l  antenna e r e c t i n g ,  i npu t  t o  
t h i s  channel was switched over t o  s o l a r  aspec t .  

The sequence of ope ra t ion  w a s  a s  fo l lows:  

Time from 
L. 0. 

0 

Action 
VCO Input  

(Volts)  

T i m e r s  cocked, a l t i t u d e  s w i t c h  0 
open 

+25 sec  50K a l t i t u d e  swi tch  arms pyro- +5.0 v 
(approx) t echn ic  c i r c u i t s  

+53 sec Antenna doors (4) blown of f  +3.5  v 
+70 sec  Channel swi tch  t o  s o l a r  a spec t  0 + mod, 

MECHANICAL LAYOUT 

Figures  2 through 5 d e p i c t  t h e  payload i n  var ious  exposures.  
The s t anda rd  Nike Apache/Cajun t e l e m e t r y  package is shown i n t e -  
g r a t e d  wi th  the payload, as a r e  t h e  a l t i t u d e  swi tches  and the  
G - t i m e r s .  

INTEGRATION 

I n t e g r a t i o n  tests were run  on t h e  complete payload a t  GSFC 
B e l t s v i l l e  o n  9-10 Ju ly  1964. Checks included mechanical and 
e l e c t r i c a l  compa t ib i l i t y ,  a s imula ted  countdown, and launch on i n -  
t e r n a l  power, and e j e c t i o n  of doors and nose cone. P r i o r  t o  
i n t e g r a t i o n ,  the payload had passed mechanical i n t e g r i t y  tests 
a t  T e s t  and Evaluat ion,  GSFC, inc lud ing  s p i n  tests t o  12 r p s .  

N o  major problems were encountered during i n t e g r a t i o n ,  and 
a l l  minor problems were c o r r e c t e d  on t h e  s p o t .  

4 



Figure 2. Payload for Flight 14.127 GI 
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Figure 3. Instrumentation for Flight 14.127 GI 
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Figure 4. Antenna Locations for Flight 14.127 GI 

7 



7J 
0 
0 
x 
0 

CL 

- 

8 



FIELD OPERATIONS 

J. Cameron departed GSFC f o r  F o r t  Churchi l l  on Sunday, 12 
July. W, J. K i t e  a r r ived  a t  Wallops I s l and  about 1300Q, Monday, 
13 July. R. W. Conrad w a s  a l ready t h e r e  i n  support  of Univers i ty  
of I l l i n o i s  Nike Apaches 14.144 U I  through 14.148 U I .  J. Guthrie 
and company a r r i v e d  with t h e  payloads during t h e  af ternoon of 13 
July. The remainder of t h e  evening w a s  spen t  i n  unpacking. 

14 Ju ly  1964 (Tuesday) 

The morning w a s  spen t  checking the  ind iv idua l  experiments 
and assembling the  payload. Door and nose cone e j e c t i o n  tests 
w e r e  made i n  t h e  afternoon. A s h o r t  t e l e m e t r y  check with GSFC 
Telemetry S t a t i o n  A w a s  also conducted. RF a i r  t i m e  w a s  ex- 
t remely l i m i t e d  due to  Scout and Univers i ty  of I l l i n o i s  checks 
being conducted (four  payloads) i n  t h i s  per iod.  

15 Ju ly  1964 (Wednesday) 

Wallops I s l a n d  had f i r e d  seven Nike Apache rocke t s  i n  t h e  
pe r iod  f r o m  2100Q Tuesday night  t o  0625Q Wednesday morning. 
The I s l a n d  w a s  q u i t e  dead except f o r  admin i s t r a t ive  personnel 
and Scout payload checks. 

A meeting w a s  he ld  around lOOOQ a t  Chincoteague, which in- 
c luded R. Long, H. Needleman, R. Stone,  J. Guthr ie ,  R. K r a m e r ,  
and R, Conrad, t o  set t h e  checkout and f i r i n g  schedule f o r  F l i g h t  
14.127 G I .  With Scout scheduled f o r  E l e c t r o n i c s  checks between 
O830Q and 1 1 3 0 Q  on 16 Ju ly  ( f i r i n g  date) ,  and needing radar sup- 
p o r t ,  schedul ing f o r  our ho r i zon ta l ,  v e r t i c a l ,  and RFI checks 
looked d i m .  Wallops I s l and  s t e a d f a s t l y  maintained t h a t  Scout d i d  
no t  have p r i o r i t y ,  al though they r e a d i l y  admitted t h a t  Scout t i ed  
up t h e i r  f a c i l i t i e s  q u i t e  e f f e c t i v e l y .  I t  w a s  decided t o  schedule 
launch f o r  1215Q, approximately Dr. Stone ' s  optimum t i m e ,  and t o  
f i t  t h e  o t h e r  checks i n  around Scout checks. H. Needleman w a s  
supposed t o  m a k e  t h i s  arrangement with Scout.  

The remainder of t h e  working day was spen t  i n  f i n a l  i n spec t ion  
and as sembly ,  and i n s t a l l a t i o n  of f l i g h t  batteries.  Another tele- 
m e t r y  check was made with GSFC Telemetry S t a t i o n  A a t  1900Q t o  
v e r i f y  payload i n t e g r i t y .  

9 



I Payload turned over t o  Small Sca le  personnel  a t  0600Q for 
weighing, c.g.  measurement, and mating t o  the  Apache rocket 
motor. Assembly on the  pad w a s  completed by OSOOQ. The hor i -  

16  J u l y  1964 (Thursday) 

~ 

Payload Ex te rna l  Power - ON 

I Ground S t a t i o n  A v e r i f y  t e l e m e t r y  parameters 

A t  approximately 0930Q, Scout had completed p a r t  of t h e i r  
checks when they de tec t ed  problems which would r e q u i r e  a few hours 
t o  r e p a i r .  Arrangements were made wi th  Frank White, Scout Systems 
Manager (Langley Research Center ) ,  t o  u t i l i z e  t h i s  t i m e  f o r  Nike 
Apache v e r t i c a l  checks and RFI. This  is t h e  f i r s t  t h a t  Scout 
people r e a l l y  knew t h a t  w e  were t r y i n g  t o  f i r e .  Mr. White w a s  
q u i t e  coopera t ive ;  he r e l inqu i shed  t h e  240.2 MC RF l i n k ,  t he  
radars ,  and even the  intercom channel.  Vertical checks were com- 
p l e t e d  s a t i s f a c t o r i l y .  The payload was not  d i s t u r b e d  by any of 
t h e  f o u r  radars .  

I 

HORIZONTAL AND VERTICAL CHECKOUT PROCEDURE 

, 
Recorders OFF - 

I 

Horizontal  and Vertical checkout procedures were performed 
on 16 Ju ly  1964, as  fol lows:  

~ 

FIRING DATA 

I F l i g h t  14.127 G I  w a s  launched from Wallops I s l a n d ,  V i r g i n i a ,  
on 16 Ju ly  1964 a t  1622+16Z. Splash  t i m e  was 6 minutes ,  19 seconds 
a f te r  launch. No te lemet ry  dropouts  w e r e  noted dur ing  t h e  f l i g h t .  
( N o t e :  Launch countdown sheet is provided a t  end of t h e  r e p o r t . )  

I 10 

Recorders on SLOW 

Recorders on FAST 

Send CAL - 

Recorders SLOW 

Payload t o  EXT PWR 

Payload OFF 

-- 
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SUPPORTING GROUND STATIONS 

GSFC T e l e m e t r y  S t a t i o n  A and Wallops I s l a n d  T e l e m e t r y  S t a t i o n  
provided ground s t a t i o n  support .  Magnetic t ape  record ings  and 
real t i m e  paper records  w e r e  made of t h e  f l i g h t .  The P r o j e c t  Sci-  
e n t i s t  w a s  provided wi th  real t i m e  and playback paper  r eco rds  from 
both  s t a t i o n s .  GSFC S t a t i o n  A and WIMB magnetic t a p e s  w e r e  s e n t  
t o  R,  Conrad f o r  permanent r e t e n t i o n .  

COMMENTS 

Rocket and Ins t rumenta t ion  performance w a s  cons idered  good. 
Pre l iminary  data i n d i c a t e  t h a t  t h e  antenna impedance is modulated (I 

as a r e s u l t  of t h e  rocke t  s p i n  (antenna o r i e n t a t i o n )  i n  t h e  mag- 
n e t o i o n i c  medium. I n v e s t i g a t i o n  of t h i s  area w a s  desired. The 
impedance showed a decided r e a l  component under proper  cond i t ions  
i n  t h e  medium. I n v e s t i g a t i o n  of t h i s  a r e a  w a s  also desired. Pre- 
l imina ry  r e s u l t s  seemed more than  s a t i s f a c t o r y .  

Ionosphere and e a r t h ' s  magnetic f i e l d  cond i t ions  were very 
q u i e t  and normal f o r  midday a t  t h i s  season  of t h e  year .  The 
c r i t i ca l  frequency of t h e  F2 reg ion  w a s  approximately 5.1 MCS 
over  Wallops I s l a n d  a t  t h e  t i m e  t h e  r o c k e t  reached apogee - about 
16252. 

I .  
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LAUNCH COUNTDOWN FOR FLIGHT 14.127 G I  
- 

l 1  T" M I  NUS : 
Hr-Min-Sec. ITEM OPERATION 

~~ 

03-30-00 

03-00-00 

02-30-00 

02-15-00 

02-05-00 

02-00-00 

01-30-00 

01-15-00 

01-00-00 

1 Release ba l loon  wi th  co rne r  r e f l e c t o r  
a t t ached  and t r a c k  t o  70,000 f e e t  (MPS-19 
r a d a r )  . 

2 Release radiosonde ba l loon  and t r a c k  t o  
maximum a l t i t u d e .  

3 Vehicle is completely assembled on 
1 aunc her.  

4 Clear area. 

5 Turn on e x t e r n a l  power and perform pay- 
load checks i n  h o r i z o n t a l  p o s i t i o n .  

Turn on i n t e r n a l  power. - 6 

7 Payload checks completed. 

8 Surve i l l ance  a i r c r a f t  on S t a t i o n :  

Frequencies:  Primary.. . . . . 326.3 MC 
Secondary .... 3105 KC AM 

9 

10 

11 

12 

13 

14 

15 

16 

Begin r e l e a s i n g  t h e o d o l i t e  ba l loons  on a 
15-minute schedule .  

Photographers take documentary st i l ls .  

Begin r e l e a s i n g  t h e o d o l i t e  ba l loons  on  
a 10-minute schedule .  

Clear Area. 

Perform payload checks i n  v e r t i c a l  
p o s i t i o n .  

Radars r a d i a t e  on pad f o r  i n t e r f e r e n c e  
checks e 

Payload check completed. 

Launch chaff  ba l loon  and t r a c k  t o  a 
6,000-foot a l t i t u d e  (MPS-19 r a d a r ) .  

12 



LAUNCH COUNTDOWN FOR FLIGHT 14.127 G I  (continued) 

7 1  T" M I  NUS : 
Hr-Min-Sec. I T E M  OPERATI ON 

00-45-00 17 

00-30-00 18 

00-25-00 19 

00-15-00 20 

00-10-00 21  

00-05-00 22 

00-04-00 

00-03-00 

00-02-00 

00-01-00 

00-00-30 

00-00-15 

23 

24 

25 

26 

27 

28 

29 

30 

C l e a r  area and launch s tandard  2 3/4-inch 
test rocke t  from Launch Area No. 2. 

Release "Danger Zone" warning kytoon. 

Begin f i n a l  launcher s e t t i n g s .  

Time Count, 

F ina l  launcher s e t t i n g s  completed (azi- 
muth and e l e v a t i o n ) .  

C l e a r  area for launching (acknowledge) 
and set up road blocks (announce launch 
area  and launcher).  

Blockhouse No. 2 
Radar 1 
Radar 2 , 

Radar 4 
Radar 5 

Doppler 
Camera 1 
Camera 2 
Camera 5 

Camera 10 
Goddard Telemetry 
Wallops Telemetry 
Payload Control 
Main B a s e  Ionosphere 

Sounding S t a t  ion 
Pad Supervisor 
Range Clearance 
Control Center 

Turn payload on e x t e r n a l  power. 

Time Count. 

Time Count, 

Payload on i n t e r n a l  power. 

Time Count. 

P u l l  umbilical cable  a f t e r  "0.K." from 
Payload Control.  

H o l d  count u n t i l  pad is clear. 

13 



LAUNCH COUNTDOWN FOR FLIGHT 14.127 G I  (continued) 

'' TI' M I  NUS : 
Hr-Min-Sec. ITEM OPERATION 

00-00-10 

00-00-09 

00-00-08 

00-00-07 

00-00-06 

00-00-05 

00-00-04 

00-00-03 

00-00-02 

00-00-01 

00-00-00 

------------- 
'I T" PLUS 
Hr-Min-Sec. ------------- 

00-00-01 

00-00-02 

00-00-03 

00-00-04 

00-00-05 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Ti'me Count. 

Time Count. 

Time Count. 

Time Count. 

Bomb tone ON. Audio heard on 3105 KC. 

Bomb tone OFF. 

F i r s t  s t a g e  (NIKE) i g n i t e s .  

Second s t a g e  (APACHE) 20-second d e l a y  
squ ibs  i g n i t e d  v i a  Maypole c i r c u i t .  

- 

- 

Time Count. 

Time Count. 

F i r s t  s t a g e  (NIKE) burns o u t  and drag  
s e p a r a t e s  (3.5 seconds a t  a 5,356 f o o t  
a l t i t u d e ) .  

Time Count. 

Time Count. 

14 



LAUNCH C O U ”  FOR FLIGHT 14.127 G I  (continued) 

‘(T’ PLUS 
EIr-Min-Sec. I T E M  OPERATION 

00-00-06 

00-00-07 

00-00-08 

00-00-09 

00-00- 10 

00-00-15 

00-00-20 

00-00-25 

00-00-26 

00-00-27 

00-00-28 

00-00-29 

00-00-30 

00-00-35 

00-00-40 

00-00-45 

00-00-50 

00-00-51 

00-00-52 

00-00-53 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Second stage (APACHE) i g n i t e s  - 
39,154-foot a l t i t u d e .  

Time Count. 

Second stage (APACHE) burns o u t  (26.4 
seconds) a t  a 60,956-foot a l t i t u d e .  

Time Count. 

Wme Count. 

Time Count. 

T ime  Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Clam-shell e j e c t i o n  (2 nose-cone 
antennae extend) .  

15 



LAUNCH COUNTDOWN FOR FLIGHT 14.127 G I  (continued) 

t1 T" PLUS : 
Hr-Min-Sec. ITEM OPERATION 

00-00-54 69 Four antennae doors e j ec t  (2 d i p o l e  . 
antennae ex tend) .  

00-00-55 70 Time Count. 

00-01-00 71 Time count - cont inued i n  30-second 
i n t e r v a l s  u n t i l  impact. 

72 Apogee (190.2 seconds) a t  a 474,393- 
f o o t  a l t i t u d e .  

73 Impact (373.0 seconds) a t  a 508,837- 
f o o t  h o r i  zont  a1 range . 
NOTE: FPQ-6 and SPANDAR r a d a r s  make 

post-f  l i g h t  c a l i b r a t i o n .  
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APPENDIX A 

4 

Appendix A contains the ca l ibrat ion  data and the ir  
respec t ive  curves for the Schonstedt RAM-3 magnetometers. 
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Figure A -  1 .  Schonstedt RAM - 3  Magnetometer ( S / N  939) Longitudinal 
Calibration Data Curve 
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Figure A-3.  Schonstedt RAM-3 Magnetometer (S/N 737) Lateral Calibration 
Data Curve 
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MAe- ASPECT SENSOR 
TYPE RAM-3 

CALIBRATION DATA 

FIELD Is 
YILLIQAUSS 
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W N T S  D C  
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3.69 
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2.64 

2.39 (BIAS LEVEL) 

2.14 

1.88 
1.53 
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DIRECTION OF MAQNETIC FIELD 
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NOTE : 
CALIBRATION MADE WITH A 
IOOK OHU REslSToR fROY 
SIONAL OUTPUT TO W E O A t M  
fERMlNAL OF 6ATl'ERY SOURCE, 
AND A IOOK OHM RESISTOR 
FROM BIAS OUTPUT TO NEQATWE 
TERMINAL O f  BATTERY SOUROE. 

SCHONSTEDT INSTRUMENT COMPANY 

0 SILVER WRlNQ, MARYLAND 

MADE WITH BATTERY SUPPLY of 6.3 VOLT8 DATE -2 

Figure A - 4. Schonstedt R A M  - 3 Magnetometer ( S/ N 737) 
Lateral Calibration Data 
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