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TELEMETRY CHECKOUT EQUIPMENT TEST AND CALIBRATION 
' ' SATURN 13 

L .  

; 4. OBJECTIVES: ““‘V 

’: TO INSURE THAT THE TELEMETRY CHECKOUT EQUIPMENT WILL RECEIVE THE TELEMETRY 
DATA FROM THE VEHICLE AND DISPLAY AND RECORD THIS DATA WITHIN KNOWN 
ACCURACY SPECIFICATIONS. 

5. TEST DESCRIPTION: 

THE PROCEDURE PERFORMS TWO MAJOR FUNCTIONS. THE FIRST CHECKS THE EQUIP- 
MENT FOR PROPER OPERATION. THE SECOND CHECKS FOR CORRECT RECEPTION OF THE 
TELEMETERED DATA AND FOR THE CORRECT DISPLAYING AND RECORDING OF THIS 
DATA. THIS PROCEDURE I S  SUB-DIVIDED INTO SIX MAJOR PARTS WHICH CALIBRATE 
THE ENTIRE TELEMETRY CHECKOUT EQUIPMENT FOR SUPPORT OF ANY VEHICLE TEST. 

‘ 6.5TATU5: 

TEST CONDITIONS: . PRIOR TO VEHICLE INITIAL CHECKOUT. 

SETUP CONDITIONS: 1 .  ONE-HALF HOUR WARMUP OF TELEMETRY CHECKOUT 
‘ EQUIPMENT. ' 

2 .  PART I MUST BE PERFORMED FIRST. 
3 .  AFTER COMPLETION OF PART 1 ,  HNY ONE OR ALL 

OF THE TESTS I N  THE REMAINING PARTS CAN BE 
COMPLETED IN THE MOST CONVENIENT ORDER. 
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A .  GENERAL REQUIREMENTS, 

1. RF SIGNAL GENERATOR. DEVIATION METER. RF SPECTRUM DISPLAY U N I T :  AND 
30 MHZ AMPLIFIER, _ 

2 ,  FM SYSTEM TEST OSCILLATOR (DOS) 

3 .  TELEMETRY INDICATOR 

4 ,  DATA INSERTION SCO'S 

a. FM/FM RECEIVING~EQUIPMENT 
1. PAM HfiNtTOR (FM/FMJEaPMENT ONLY). 
2. PAM S!MULATOR ‘ 
3, PAN SYNCHRONIZER (PM/FM Eddipfiéfli'omuv> 
4. PAM DECOMMUTATOR ' 
5. DISCRIMINATORS 
6. RECEIVERS (FM/FM LINKS ONLY) 
79 FM/FM PATCHING 

C .  SS/FM RECEIVING EQUIPMENT 

1. $38 DEHULTIPLEXER AND CALIBRATOR 

2 .  RECEIVERS ( $ 8 8  OR POM LINKS)  

3 .  450 KHZ DEMODULATORS 

4. SS/FM PATCHING 

D .  TRS~1 RECEIVING EQUIPMENT 

no Iona m :  n (Ila) 
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n. TRS~1 RECEIVING EQUIPMENT 
1, PCM SIMULATOR AND 600 KHZ DEMODULATOR 
2. TRSma SYNCHRONIZER FUNCTIGNAL TEST ' 
3, SYNCHRONIZER BIT RATE CHECK ~ : 
4 .  FRAME AND MASTER FRAME THRESHQLD TEST 

5, DECOMMUTATOR AND DECODING ACCURACY cuecx,. 
6. RECEIVERS (POM LINKS) . 
7 .  POM/FM PATCHING 

E. COMMON EQUIPMENT- 
1. TAPE RECORDER CHECK 
2g HONEYWELL 1612 VISICORDER T5579 
3. c1? INTERFACE 
4 .  ANTENNA POSITIGN CONTROL TEST 

F. TELEMETRY MONIToé STATION 

1. TELEMETRY INDICATOR (MONITOR STATIéN) 
2, PAM MONITOR (MONITOR STATION) 
3 .  PAM SYNCHRONIZER (MONITOR STATION) 

4, D!SCR1MINATORS 
5. RECEIVERS 

6, MGNITOR STATION PATGHING 
LIST or FIGURES 

xsc roan m :  D (II/u) 
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F .  TELEMEWRY MONITOR STATlfiN 
F 1 8 9  1 ?  

FIG. 29 

FIG. 3 ;  

F I G ,  4a 

F l a t  5 !  

FIG.  69 

F I G .  7 .  

am: mm m:  I: also) 

RF GENERATOR? DEVIATIDN METER SPECTRUM DISPLAY UNIT .  
AND so MHZ AMPS. 

DATA INSERTION SCOISn 

PAM SYNCHRONIZER AND DECOMMUTATDRQ’ 

RECEIVERS 

ssa DEMULTIPgEXER“AnD_CApIBRAToR" 
450 KHZ DEMDDULATORS 
TAPE RECORDERW? 
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A. GENERAL‘REQUlREME 
1 9 ~ § fi ‘ w m . w n w u w m w w w p  

1, RF SIGNAL GE 

l 
v ‘ , 4  

SwCLGsEIB«2fl2 
_ S~IB 

sAJumN/Apcmua “w::: 
LAUNCH OPERATIONS ' VEHICLE 

~15 
Ia-Ha 

NERATOfig DEVIATION METERg-RF SPECTRUM DISPLAY UNIT 
AND THE 30 MHZ AMPLIFIER} 

(A) PERFORM THE FOLLOWING PREPARATfiR¥”$T$PS: 

(1)  

( 2 )  

( 4 )  

( 5 )  

( B )  PERFOR 

(1 )  

( 2 )  

( 3 )  

{ 4 )  
.621375 ~/~~6o Hi;_ 

( 5 )  

m roan m :  a (0/04) 

CONNECT THE RF QUTPUT OF THE RF SIGNAL GENERATOR 
UNDER TEST TO THE INPUT 0? A RECEIVER: 

CONNECT THE OUTPUT 0F A H I D E  RANGE OSCILLATOR TO A 
FREQUENCY COUNTER AND TO THE EXTERNAL MODULATION 
INRUT ON THE:: RP SIGNAL GENER ATOR. W 

SET THE FREQUENCY OF THE RF GENERATOR TO THE 
FREQUENCY OF THE SELECTED RECEIVER. 

SET THE OUTPUT LEVEL OF THE GENERATOR T0  5K MICRO 
VOLT39 

SELECT THE RECEIVER USED IN (1) ON THE 1P TEST SELECTOR PANEL. THE STATIDN PATCHING SHQULD NON couranu T0 F169 19 
M THE FOLLOWING OPERATION ETEPS: 

TUNE THE RECEIVER TO THE GENERATOR AND CONFIRM THE 
PRESENCE OF A SIGNALa 

- w g - I l n g - a  

ADJUST THE GAIN OF-THE-SO MHz AMP UNTIL A STEAEY 
COUNT or ARPROXIMATELY an MHZ APPEARS ON-THEa 
COUNTER; 

vitamin-9a: 

NOTE THE.PRESENCE OF THE QARRIERS 0N ALL'DISPLAY 
UNITS AFTER PROPER AflJUSTMENT. 

c a i r n - q w -  

ADJUST THE HIDE RANGE OSCIkLATOR TO A FREQUENCY OF 

mus tang -n  

WHILE WATCHING THE CARRIER ON THE PANaADAPTER SLUNLY 
INGREASE THE EEVIATIGN OF THE SIGNAL GENERATOR UNTIL 
THE AMPLITUDE OF THE CARRIER FIRST 0193 TD ZERO. 
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A. GENERAL REQUIREMENTS 

( 6 )  

( 7 )  

(83 

READ THE DEVIAT ION AS SHONN ON THE GENERATflR-AND THE 
DEVIATION METER. THIS VALUE SHOULD BE 150 KHZ 
* 0 ”  3 K H Z ;  

a w a y - 9 n “  

REPEAT <4). <5). AND (6) SETTING THE OSCILLATOR-FOR 
31.13? +/« so THE DEVIATION METER SHOULD ' 
INDICATE 7s KHZ +/n 1 5 KHZ. 

« n a p - c w ! ”  

RETURN ALL STATION PATCHING TO ORIGINAL 
CONFIGURATION. " -. 

« u g h - q u a  

2a FM éYSTEM TEST_OSCXLLATOR (003) 

m roan m :  I: (also) 

( 1 )  

( 2 )  

( 3 )  

( 1 )  

(23 

( 3 )  

( 4 )  

C5) 

PERFORM THE FOLLOWING PREPARATORY STEPS: 

CONNECT THE OUTPUT OF THE DCS REFERENCE OSCILLATOR 
TO THE RF GENERATORo 

SET THE FM DEVIATIQN CONTROL ON THE GENERATOR T0 
MAXIMUM. 

SELECT 008 ON THE CRDSSBARe 

PERFORM THE FOLLOWING OPERATING STEPS: 

STEP THE DCS GSCILLATOR T0=LDN§R BANDEDGE. 
a v g — q -  

TURN ON ( 7  1/2% POSITION) ALL OSCILLATORS AND CHECK 
THE FREQUENCY FOR COMPLIANGE TO I R I G  FREQUENCIES 
* / ~  0 1% BY SEQUENTIALLY SELECTING EACH OSCILLATOR 
0N THE DCS TEST SELECTOR pANEL AND READING THE 
FREQUENCY ON THE COUNTER 

- q — q a  

REPEAT (1) AND 9;) FOR BANDCENTER. 
« n e w - q u a  

REPEAT'1 ANb 2 FOR UéfiER BANDEDGE, 
p ' q w - n m  

STEP THE DCS T0 BANDCENTER AND TURN OFF ALL 
OSCILLATORS, 

\ 
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A .  GENERAL REQUIREMENTS 

{ 6 )  

( 7 )  

m roan m :  n «In! 

TURN ON ( 7  1 /2% POSITION) THE OSCILLATORS UNE AT A 
TIME: AND CHECK THE RF GENERATOR BEVIAT-ION METER OR 
THE RF DEVIATION METER FOR COMPLIANCE WITH- THE 
PRE EMPHASIS SCHEDULEe ' 

“ a n . . -  

TURN DCS OSCILLATORS 1 THROUGH 18 TO THE ON ( 7  1 / 2 X  
PD3IT16NS).  

us ing- I raq“  
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A. GENERAL REQUIREMENTS 

I R I G  FREQUENCIES AND PREwEMPHASIS 

LOWER CENTER. UPPER PEAK 
CHANNEL BANDEDGE FREQ, HZ BANDEDGE DEVIATION KHZ 

1 370 400 43b 5 

2 518 560 602 5 
3 675 730. ”755 5 
4 838 . “9§qh. 1032 5 

5 1202 " 1300 1397 6 
6 1572 1700  "1828 6 
7 2127 2300 2473 6 
a 2775 3000 3225 7 
9 3607 3900 4193 7 

10 4995 5400 5805 9 
11 6799 7350 7901 lb 
12 9712 10500 11288 11 
13 13412 14500 15588 12 
14 2035a 22900 23650 15 
15 27750 30000 32250 16 

16 svooq ‘40000 43000 18 

17 48562 . kszfioo 56438 20 
18 64750 .70000 75250 21 

3 .  TELEMETRY INDIGATOR 

m row as.“ a (1/04) 
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A .  GENERAL REQUIREMENTS 

( A )  'PERFORM THE POLLENING PREPARATORY STEPS3 

( 1 )  

( 2 )  

( 3 )  

( 4 )  

( 5 )  

( 6 )  

( 7 )  

VERIFY THAT THERE I S  NO SIGNAL APPLIED TO THE INPUT 
O F  T H E  T M l e  

SET SCAgE SELECTOR aTRoL Tc THE LiN,'Posxrxom, 
SET "SCALE MULTI" CONTROL TO THE X10 POSITIONe 
SET THE INPUT LEVEL STEP CONTROL GLOSKHISE.TO ITS 
6TH STEP. 
SET THE INPUT LEVEL CONTINUOUS CONTROL CLOCKNISE 
APPROXIMATELY SEVEN ( 7 )  INCREMENTS.v 

SWEEP RANGE SELECTOR TO THE LOG POSITION. 

OTHER CONTROLS CAN BE I N  ANY POSITION. 

( B )  PERFORM THE FOLLOWING OPERATIONAL STEPS! 

( 1 )  

( 2 )  

( 3 )  

( 4 )  

( 5 }  

{ 6 )  

m roan m :  n all“) 

ROTATE THE LOG 350 CONTROL UNTIL THE'UNBALINCE P I P  
APPEARS ON THE LEFT SIDE OF THE TRACE. 

i n fi l l - P -  

USING THE PHASQ BALANCE: FINE BALANCE AND EOARSE 
BALANCE CONTROLS ADJUST FOR MINIMUM DEFLECTION OF 
THE UNBALANCE PIP9 

SELECT FM/FM ON THE TMI‘ INFUT SELECTOR. 

SELECT ON THE CROSSBAR CONTROL THE 005 OUTPUT? 

STEP THE DOS OSCILLATOR'TO THE ac POSITION. 
m q a w p w  

USING THE LOG 350 GbNTROL ROTATE I T  COUNTER” 
CLGCKNISE UNTIL THE 400 ops p r p  FROM THE 065 LINES 
up ON THE 400 cps INCREMBNT or THE scope SCREEN 

a p p — u . . -  
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a. GENERAL REQUIREMENTS 
( 7 )  ADJUST THE CONTINUOUS LEVEL CONTROL SO THAT THE 70 

KHZ P I P - I S  FULL SCALE. 
fi — I ” m  

4 .  DATA INSERTION 80095 

( A )  PERFORM THE FOLLOWING PREPARATORY STEPS! 

(1 )  CALIBRATE A MONITOR SCOPE USING THE BUS AS AN INPUT 
‘ TO THE DISCRIMINATORSe ' 

(2) REMOVE THE DCS INPUT AND PATCH THE oubT OF THE sco 
MIXER AMP TO THE DISCRIMINATOR INPUT SEE:FIG. 2. 

( B  PERFORM THE FOLLOWING OPERATIONAL S T E P 8 3 "  

c1» MONITOR THE ourpur or THE so KHZ DISCRIMINATOR FOR 
1PPS TIMING coney 

q u a s i - o w n -  

( 2 )  REPEAT FOR THE CH 16 (4O KHZ) fiND CH 179 ( 5 2 .  5 
KHZ) DISCRIMINATORS FOR 100 PPS AND MODIFIED 100 PPS 
TIMING RESPECTIVELYQ AL; OUTPUT VOLTAGES SHOULD BE 
50% PEAK T0 PEAK 0R GREATER THAN THE CALIBRATION 
VOLTAGE OBSERVED I N  STEP (1 )  I T  MUST NOT EXCEED 
EITHER CHANNEL L I M I T  AS OBSERVED I N  ( 1 )  OR HAVE MORE 
THAN 5% NOISE; CHANNEL 17 SHOWS RINGING BECAUSE OF 
393 KHZ OUTPUT FILTERo 

( 3 )  MODULATE THE 70 KHZ 800 WITH 400 HZ OVPP AND CONNECT 
THE 500 OUTPUT DIRECTbY TO THE DCS, GFDS (TRACK 14 OUT) 
DISCRIMINATORO SET THE GAIN OF THE AUDIO AMP T0 MAX 
AND INGREASE THE OSCILLATOR OUTPUT VOLTAGE AND NOTE 
THE AUDIO OUTPUT OF THE STATION MONITOR SPEAKERS. 

<4) RETURN STATION TO THE NORMAL PATCHING CONFIGURATION. 

B ;  FM/FM RECEIVING EQUIPMENT 

Iran Iran: m: a (clan ' 
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B. PM/FM RECEIVING EQUIPMEN? 
1. PAN MONITOR (FM/FM EQUIPMENT) 

(A) PERFORM THE FOLLOWING OPERATIONS.STEPS:‘ 
:1) SELECT 70 KC ON THE PAM SYNCHRQNIZER INPUT SELECTOR. 

<2) ADJUST THE DISCRIMINATORS TUNING CONTRDL on THE - 
DISCRIMINATOR OUTPUT METER FOR CENTERV 

- p - m q g ‘  

<3) SELECT 49 KC ON THE PAM-SYNCHRONIZER impur SELECTOR, 

: 4 )  ADJUST THE VERTICAL_POSITION AND THE VERTICAL GAIN 
OF THE OSCILLQSCOPE CHANNEL A. UNTIL THE BANDEDGE 
TRACE PRESENT ON THE OSCILLOSCOPE IS CALIBRATED s 
DIVISIGNS BELOW THE CENTER LINE. ' 

w “ . ‘  

( 5 )  SELECT 91 KC ON THE INPUT SELECTOR. THE SCOPE TRACE 
SHOULD BE 3 DIVISIONS ABOVE THE CENTER L I N E ,  

— I ! I o - ‘ —  

2e PAM SIMULATOR 

( A )  PERFORM THE FOLLOWING PREPARATORY STEPS: 

( 1 )  SELECT SIMULATOR ON THE PAM SYNCHRONIZER INPUT SELECTOR 

( 2 )  POSITION THE CONTROLS ON THE SIMULATOR AS FOLLOWS: 

MODE 2w 
FREQUENCY MULTIPL IER 1K 
CHANNEL/FRAME 3 0  
NOISE M I N  
J I T T E R  MAN 
DUTY CYCLE FREQ 
AMP ' M I N  
OUTPUT ' “ "  w 
LEVEL Wm.y M I N  
SUB COM 0N 
FUNCTION MULT IPL IER  1 
3 0 0 * 9 0 0  SWITCH 3 0 0  
VERNIER ANY 
VAR I MAN 

use l0!!! an: n “/30 
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B .  FM/FM RECEIVING EQUIPMENT 
VAR I !  MAN 
VAR LEVEL ANY 
MASTER PULSE GONTROL ANY 
STEP AMPLITUDE ANY 
Fuwcvxow veawlsn ANY 9 
pen 2 NORMAL 
PGM swap suzvcu PGM 
PRST STEP , srsp 
CH. 1 o REF, “ * I * "  a 
C H ,  2 F , S ,  R E F .  F . S .  
NOISE sscn; '- arr 
MASTER PULSE swcH too 

(3) CONNECT THE FRAME svwc OUTPUT-(Jléfii :9 A COUNTER! 
: 4 )  SELECT ANY DESIRED FORMAT ON THE PATCH BOARD FOR 

CHANNELS‘3H16. 

(5) sue COMMUTATE CHANNELS 1? AND 18. 
(a) PeRFORM THE FOLLOWING OPERATING STEPS: 

~‘ (1) ADJUST THE FREQUENCY VERNIER CONTROL TO OBTAIN A 
FREQUENCY READING or 120 993. ON rue COUNTER. 

12> PERFORM ALL or SECTION 93 AT THIS TIME. 

( 3 )  COUNT THE NUMBER OF cHANNELS DISPLAYED I N  ONE 
COMPLETE FRAME ON THE SCOPE. I T  SHOULD BE'ZS,  

m i e n — I n  

( 4 )  VERIFY THE FORMAT SELECTED I N  STE? A4 I S  BEING 
DISPLAYED. 

. “ ’ - ~ ~  

(5 )  VERIFY CHANNEL 1 1% 0% AND CHANNEL 2 IS 100%. 
Q t y - I a n . -  

(6)  VERIFY CHANNELS 17 k 13 ARE SUB COMMUTATED. 
“ a g o - q  

3. PAN SYNGHRONIZER (FM/FM EQUtPHENT) 
(A )  PERFORM THE FOLLON!NG PREPARATORY STQPSI 

ms row I “ !  3 (Din) 
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B. FM/FM RECEIVING EQUIPMENT 
(1) 

£2) 

SEkECT PAM SIMULATDR 0N THE PAM S¥NCHRONIZER INPUT 
SELECTGR. 

SELECT FRAME 10 GN THE PAM SYNCHR QNIZER THE 
STATION CONFIGURATION Now cowroams T0 FIGQ 3. 

( B )  PERFGRM THE FOLLOWING OBERATIDNAL STEPS! 

<1: 

(2: 

(a) 

£4) 

( 5 )  

¢DJUST THE SCOPE TRIGGERING LEVEL TO OBTAIN A STEADY 
RACE; 

I l l - g u n p -  

VERIFY THAT FRAME TEN IS BEING DISPLAYED ON THE 
seer->5g (FRAME TEN IS THE QNLY FRAME THAT HAS 
SEGMENT 28 AT 100%;) 

gulp- lunacy 

DEPRESS FRAME 9 EN THE PAM SYNGHRONIZERa 
- 8 3 1 . q  

VERIFY THAT SEGMENT.28 IS-N0.LONGER A 100%"PULSE. 
m u g — c u p  

REPEAT ( 3 )  AND ( 4 )  FOR FRAMES 1 THROUGH Be 
n o n - " p u n  

4g PAM DECOMMUYATQR 

Km row m:  i: (sin) 

(A) ’  PERFflRM THE FOLLEHING PREPARATORV STEPS: 

( 1 )  POSITION THE-FRONT PANEL GflNTfiGLS AS FOLLOWS! 

MASTER PULSE AMP FULLY cow 
MASTER PULEE'TIME FULLY ccw 
MP CLAMP m MANUAL‘”"”‘ “ MANUAL' 
SYNC flERIV a SLKGER -£ sync. DERIV. 
GAIN ‘ . u ,Mfi_ FULLY cow 
ZERO . ' - ” CENTER 
INTEeg CONTRfiL CENTER 
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B .  FM/FM RECEIVING EQUIPMENT 
RATE VERNIER CENTER 
METER SWITCH FREQ. 
COM, RATE CHANNELS/SEC. . ' .4c 
INT, Hav ”V,   LVj' 
SERVO OFF ’ , . ; .  - . . q fi r  

MODE SELECTOR ' .  ‘- & PAM éz 
SAMPLE DELAY sq ' 
CHANNELS/FRAME 30 

-TEST SELECT _¢Lbcx 

( 2 )  CONNECT THE OUTPUT OF THE PAM SIMULATOR TO THE 
,DECOMMUTATOR INPUTQ SET THE INPUT-LEVEL TO THE 

DECOMMUTATOR T0 APPROXIMATELY 13.VPP BY ADJUSTING 
DI$CRIM1NATOR NUMBER 23 OUTPUT CONTROL. THE STATION 
PATCHING SHOULD BE SHOWN A5 I N  F I G .  3 .  

( B )  PERFORM THE FOLLOWING OPERATIONAL STEPS: 

c1 )  ADJUST THE MASTER PULsE AMP CONTROL UNTIL THE MASTER 
PULSE AMP INDICATOR I S  ON STEADY. 

( 2 )  ADJUST THE MASTER PULSE TIME CONTROL UNTIL THE 
MASTER PULSE TIME INDICATOR JUST BEGINS T0 GLOW. 

u “ - - -  

( 3 )  ADJUST THE RATE VERNIER CONTROL UNTIL THE RATE 
VERNIER METER I S  CENTERED. 

{ 4 )  DISPLAY THE CLOCK OUTPUT OF THE DECOMMUTATOR AND THE 
OUTPUT OF THE SIMULATOR ON A DUAL TRACE SCOPE. USE 
THE CHOPPED POSITION ON THE SCOPE AND VERIFY THAT 
THE CLOCK OUTPUT IS SYNCHRDNIZBD WITH THE DATA INPUT 

(5) PLACE THE METER swiTCH INTHE MONITOR our POSITION. 

Inc Iona m :  o «In; 
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VEHICLE 

B .  FM/FM RECEIVING EQUIPMEN? 

( 6 )  

t 7 )  

(8:) 

49)  

(10) 

NOTE THE METER READING FOR THE MODE SELECTOR SWITCH 
IN THE 0% POSITION AND THE 100% POSITION. 

seCH THE MODE SELECTOR swxvcw T0 PAM 9R2 AND- 
SWITCH THE MONITOR SWITCH To THE DEMOD 1 POSITION. 

ADJUST THE ZERO CONTROL TO MATCH THE 0% CAL READING 
TAKEN I N  STEP é 

“ H Q - ”  

SHITCH THEwMONITOR-swlrcw T0 DEMOD-z AND ADJUST THE 
GAIN CONTRBL TO MATCH THE goneAL READING TAKEN IN 
STEP 6g ” 

REPEAT STEPS 8 AND 9 T I L L  THE 0 AND 100% READINGS DO 
NOT CHANGE 0R THERE I S  INTERACT I”0N BETWEEN THE TWO 
CONTROLS. 

59 DISCRIMINATORS 

( A )  PERFORM THE FOLLOWING OPERATING STEP3: 

( 1 )  

( 2 )  

( 3 )  

( 4 )  

Inc roam m :  9 (6/00 

STEP THE BUS T0 MIDBAND AND SELECT DCS INTO THE 
DISCRIMINATORSQ 

v a n - 9 1 . . .  

ADJUST THE DISCRIMINATOR BALANcE CONTROL FGR a om 
DISCRIMINATDRS 1 THROUGH 18,  

STEP THE 008  T 0  LOWER BAND EDGE AND CHECK EACH 
DISCRIMINATOR OUTPUT METER FOR AN I N D I C A T I O N  MIDWAY 
BETWEEN THE ¢ / *  5% OF LOWER BAND EDGE TOLERANCE 
MARKSQ 

“ W W I - I -  

STEP THE nos T0 UPEEQJBANDEDQE AND CHECK EACH 
DISCRIMINATOR OUTPUT METER FOR AN INDICATION MIDWAY 
BETwEEN THE +/» 5 or UPPER BANBEDGE TOLERANCE MARKS. 

S f I B .  

— ~ ~ ~ - -  
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B .  FM/FM RECEIVING EQUIPMENT 

( 5 )  

( 6 )  

( 7 )  

( 8 )  

<95. 

( 1 0 )  

(11) 

( 1 2 )  

ADJUST THE OUTPUT LEVEL CONTROLS ON EACH 
DISCRIMINATOR FOR 10 VPP OUTPUT BAND EDGE To 
BANDEDGE. m ’  2 

_ - - ~ -  

IF SECTION c-Is To BE PERFORMED AFTER COMPLETION or 
a. so To SECTION 02 AND COMPLETE AT THIS TIME, 

- q — - -  

TUNE THE R? GENERATOR TO THE GF1 TELEMETRY FREQUENCY 
AND MODULATE THE RF OUTPUT WITH 70 KHZ T0 BBTAIN A 
40 KHZ DEVIATION. SET THE RF OUTRUT TO 5 K MICRO- 
VOLTS AND PATCH I T  INTO THE GF1 RECEIVER, 

senr THE REAL TIME VIDEO-BOARD INTO fHE PATCH 
PANEL AND SELECT BFi ON THE XvBAR, 

- q w u —  

ASELECT THE 70 KC ¢1~ sax DISORIMINATOR ON THE INPUT 
TEST SELECTOR AND CALIBRATE THE SCOPE FOR 5 CM 
DEFLECTION OF THE 7U KC ON TRACE A .  

. w - . .  

SELECT 008 ON THE XwBAR AND SELECT DISCRIMINATOR 
NUMBER 1 ON THE OUTPUT TEST SELECTOR. 

” Q G F “ .  

STEP THE 085 BETWEEN BAND EDGES AND CALIBRATE THE 
SCOPE FOR 6 CM DEFLECTION 0N TRACE 9 .  

CHECK DISCRIMINATORS 2 THROUGH 18 FOR THE SAME 
OUTPUT AS OBSERVED I N  STEP 3 .  

a p p - w u -  

(B) PERFORM THE FOLLONING sréps‘ro secuna THE SYSTEM: 
(1) 

( 2 )  

r 
no you: m: n (0/0) 

TURN ALL osc1LLAI0Rs ON 065 EXCEPT NUMBER 1 TO THE 
ON 7 1/2% POSIrN. 

TURN THE RF OUTPUI QF—THE GENERATOR T0 MINN. 
c u p - r a w  
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3 .  FM/FM'RECEIVING-EGUIPMENT 

e.  RECEIVERS (FM/FM LINKS?- 

m panama 1: (din) 

eA) PERFORM THE FULLQHING PREPARATGR? $7355; 
:1) 

( :2)  

:23: 

~ ( 4 )  

(5) 

<6) 

( 7 )  

STEP THE DES OSCILLATOR TU BAND CENTER ( B C )  

SWITCH THE RECEIVER VIDEO BANDNIDTH SWITCH TO 590 
KC; ON ALL RECEIVERS 

0N THE RF FATcH PANEL CONNECT THE BOONTON GENERATOR 
TO THE RECEIVER RF INPUT, 

MODULATE THE BOONTUN WITH THE QUTFUT 6? THE DCS 
DSCILLATORe 

ON THE BOONTDN GENERATOR ROTATE THE INTERNAL 
MODULATION SWITCH TO THE OFF POSITION AND THE FM 
MODULATION CONTROL TO THE FULL CLOCKHISE PDSITION 

SWITCH THE DEV, KC SNITCH Ta THE  150 KC POSITION 
DEVIATION METER SHOULD REAQ APPROXIMATELY ea KHZ 
INSERT THE REAL TIME VIDEO PRUGRAM BOARD INTO 
STATION, THE STATION CONFIGURATION NOW CONFORMS TO 
THE BLQCK DIAGRAM F I G  42 

<8) PERFORM THE FOLLOWING OPERATIONAL STEPS! 

(1: 

( 2 )  

( 3 )  

( 4 )  

TUNE THE BOBNTON GENERATOR 70 THE GFl TELEMETRY 
REGEIVER AND.AflJUST THE RF OUTPUT FOR 10 K 
MICRDVOLT SIGNAL STRENGTHQ 

u bfim u p a  

SELECT om THE x BAR THE mas. VERIFY THAT ALL 
SUBCARRIER DISCRIMINATDRS ARE REABING MID SCALE ON 
THE INPUT LEVEL.MElER? 

" fi ' m - w  

SELECT 0N THE x BARaTHE as: TEgEMETRY LINK; 

ADJUST THE OUTPUT LE§EL CONTROL ON THE RECEIVER so THAT THE LEVE; INDJCATIONS aw THE DISCRIMINATORS MATCHES THE LEVELS OBTAINED IN STEP 2‘ 
fl . fi " “ n  
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'B. FM/PH RECEIVING EQUIPMENT 

( 5 )  

(C) 

(1 )  

( 2 )  

( 3 )  

PERFORMVTHE FOLLOWING swaps 

REFEAT STEPS.1 THROUGH 4 FOR ALL FM/FM TELEMETERS. 

To'ssguna THE SYSTEM: 
DISGONNECT'THE "SIGNAL.GEN._ 
THE_ANTENNA INPUT TO THE 

ON THE RF FATQH PANEL 
OUTPUT" AND RECOMMECT 
RECEIVER RF INPUT. ~- 

qv-qp-I-q-a- » 

DISCONNEGT rue-vsIGNAL GEN. THE ANTENNA INPUI TO THE 
ON THE RF PATCH FANEL OUTPUT" AND RECONNECT 
RECEIVQR RF INPUT. 

TURN THE RF OUTPUT-os3IHH*éENEaAToR To MIN. 
- H - ~ -  

7 . . ' F M / F M  PATCHING 

VERIFY THE_FM/FM STATION PATCHJNG 
DRAWING NUMBER VE2—02151. L I S T :  

ACGORDING TO THE PATCHING HIRE 

Cy SS/PM RECEIVING EQUIPMENT 

1 ,  SS/FM RECEIVING EQUIPMENT 

( A )  

( 1 )  

t 2 )  

( 3 )  

( 4 )  

( B )  

( 1 )  

unnmnmuomhu 

PERFORM THE FOLLOWING PREPARATORY STEPS! 

ADJUST THE OUTPUT or THE MIXER AMPLIFIER‘AND THE 
'DEMULTIPLEXER INPUT LEVEL GONTROL T0 MAX. 

TURN OFF ALL VCO'S I N  THE 538 SIGNAL SIMULATOR. 

PATCH THE CH. 1 ssn FREQ. oukrwro THE COUNTER 
INPUT om THE TEST PATCH PANEL. 
SELECT CAL 0N THE.SSB DEMUX INPUT SELECTOR. 

PERFORM THE FOLLOWING‘OPfiRATIONAL STEPS: 

MONITOR THE DBMUX INPUT AND ADJUST-THE PILOT LEVEL 
FOR 1.0 VPP INPUT. ’ 



nun: 
REVISION 

C :  SS/FM RECEIVING 

( 2 )  

( 3 )  

(4?  

..Wgts: 

( 6 )  

( 7 )  

( 8 )  

( 9 )  

( 1 0 )  

(11} 

r 

m row a“: n 45/“) 

NOVEMBER 12» 1965 

Q 
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Yéfiff s 18 

EQUIPMENE 

TURN OFF THE P I L O T ;  TURN ON VCG NUMBER 1: AND ADJUST 
I T S  OUTPUT FUR 0 : 4 2  VPP AT THE DEMUX INPUT; 

REPEAT STEP 2 FOR VCO'S 2 THRU 16 BE SURE ONLY ONE 
V00 I S  ON AT A TIME 

TURN ON ALL vc0ys AND THE FILOT. AND VARIFV THAT THE 
ALARM LIGHT IS NOT LIT. ‘ . . 

- F — O w  

WITH THE METER SELECT0R_LN THE_REG;'IN POSITION ADJUST THE xmpur LEVEL CONTROL ON THE nsmux FOR A9505 READING om THE INPUT METER. 
” w “ - —  

wITH THE METER SELECTOR I N  THE REG, OUT POSITION 
ADJUST THE REG. ADJ CONTROL FOR AiDB METER READING 

ADJUST THE "LEVEL ADJ?" CONTROL ON THE DEMULTIPLEXER 
CHANNEL 1 AMPLIFIER FOR 4 VOLTS PEAK~TOHPEAK AS 
DISPLAYED ON THE OSCILLOSCDPE AND MONITOR AT A 
FREQUENCY 0 F ' 1 q 5  KHZ. THE V0093 MAY BE ADJUSTED TO 
OBTAIN~¢z¥KHZ m/m 10HZ¢ - xx; . 
REPEAT STEPS 19 Zs AND 3 50R CHANNELS 2 THROUGH 16 
EXCEPT THAT THE CHANNEL lé V00 I S  NOT ADJUfiTED FOR 
FREQUENCY AT THIS TIME; 

U H F - ‘ 1 . -  

SET THE "OUTPUT SELECT" SWITCH TO CHANNEL 16.  
a w n — q u -  

ADJUST THE 1100 H2 vco FOR AN OUTPUT FREQUENCY or 1032 H2 +/w 10 Hz; 
“ Q ‘ q m  

ADJUST THE DISCRIMENATOR BALANCE CONTROL Fan CORRECT 
UPPER BAND EDGE READING ON THE OUTPUT METER ' 

c l a w — t u m  
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C; SS/FM RECEIVING EQUIPMENT 

(12)  VERIFY THAT THE ALARM LIGHT I S  L I T  NHEN N0 SIGNAL I S  
APPLIED TO THE SYSTEM. 

2 .  VRECEIVERS ( 3 8 8  AND FUN LINKS) 

( A )  PERFORM THE FOLLOWING PREPARATORY STEPS}. 

- (1 )  SWITCH THE RECEIVER VIDEO BANDHIDTH s T C H  To 250 KC 
. ‘DN ALL RECEIVERS.  

gtz) ON THE RF PATCH PANEL CONNECT THE aoomrow GENERATOR 
' _TO THE RECEIVER RP INPUT. 

9“ (3) FM  MODULATE THE R? GENERATQR o UTPUT TO OBTAIN A 
x o o t  DEVIATION AT A 7o KHZ DEVIATION FREQUENCY. 

( 4 )  INSERT THE REAL TIME VIDEO PROGRAM BOARD INTO 
,STATIDN. 

( B )  PERFORM THE FOLLOWING DEERATIONAL STQPS! 

( 1 )  TUNE THE-RF GENERATOR T o  A $88 TELEMETRY RECEIVER 
AND ADJUST THE RF OUTPUT FOR 10 K MICROVOLT SIGNAL 
STRENGTH. 

— ” ' - ~  

( 2 )  SELECT SSB LINK ON SELECTOR 0F SS/FM CONTROL PANEL 
ADJUST THE VIDEO OUTPUT LEVEL CONTROL ON THE 
RECEIVER SO THAT THE OUTPUT I S  3 VPP AS MONITORED ON 
TRACE E OF THE 838 SCOPE. 

u . - - “ —  

( 3 )  REPEAT STEPS 1 AND 2 FOR ALL 533 RECEIVERS. 
c a n - u n —  

<4) PATCH PCM VIDEO Nufiasa 1 ON TEST FANEL To scope 
TRACE A. SET Recg VIDEO OUTPUT FOR 3 vpp AND REPEAT 
FOR REMAINING POM RECEIVER8 ' 

- ’ - - w  

(o) PERFORM THE FOLLOWING STEPS To SECURE THE SYSTEM: 
(1) ON THE RF PATCH PANEL DISCONNECT THE "SIGNAL GEN. 

OUTPUT" AND RECONNECT THE ANTENNA OUTPUT TO THE 
RECEIVER RF INPUT: 

In tom-amp «In: 
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6 .  SS/FM‘RECEIVING EQUIPMEN? 

( 2 )  TURN THE RF OUTPUT OF THE GENERATOR TO M I N ;  
- F F D - w l  

33 450 KHZ DEMODULATORS _ 
(A) PERFGRM THE FOLLOWING PREPARATORY STEP33‘ 

<1: ‘UONNEC? THE RF GENERATOR To THE RECEIVER RF INPUT; 
{ 2 )  PM MODULATE THE R? GENERATflR OUTPUT TO OBTAIN A 

75 KHZ DEVIATION AT A 70 KHZ DEVIATLON‘FREOUENCY. 

. ' ( 3 )  PATCH THE-PREmD OUTPUT OF THE aswi  TELEMETER RECEIVER 
INTO THE 888 450 KHZ DEMOD A3 SHONN 0N FIG: 69 

( 4 )  SET THE RF OUTPUT LEVEL OF THE GENERATOR T0 5 K 
M I C R O V O L T S O  A 

c3) PERFORM THE FOLLOWING OPERATIONAL STEPS; 

( 1 )  ADJUST THE OUTPUT LEVEL OF THE DEMODULATOR FOR 3 V 
PEAK T0 PEAK. 

( 2 )  REPEAT STEP 3 FOR TELEMETER RECEIVERS CSgl  AND DSv l  
AND NOTE THAT THE DEMOD OUTPUTs DO NOT CHANGE? 

<3) REPEAT STEPS 3(A) AND scan FOR GPwi. CPwl AND 09-1, NOTE THAT THE 450 KC DEMOD INPUT AND OUTPUT IS LOCATED am THE 
TRSai PATCH PANEL 

4a SS/FM PATCHING 
VERIFY THE SS/FM STAYION PATCHING ACCORDING TO THE PATCHING HIRE 
L IST  DRAWING NUMBER VE2902151 

D .  TRS«1 RECEIVING EQUIPMENT 

1; PCM SIMULATOR AND 600 KC DEMDDULATOR 

xsc mun m :  n all“) 
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n. TRSéx RECEIVING EQUIPMENT 
(A) PERFORM THE POLLDHING PREPARATORV 57393: 

(1) SWITCH TO SIMULATOR ow THE Tas~1 SYNCHRONIZER. 
'~t2) GONNECT THE 600 KHZ OUTPUT or THE SIMULATOR TO THE 

INPUT or THE 600 KHZ DEMODULATOR 0N THE TRSv1 PATCH 
PANEL, 

:3) PROGRAM GROUP A. mux o, FRAME 0.AND CHANNEL 1 ON THE 
SIMULATOR SET THE PROGRAM'NORD SWITCH‘TO 4 AND ALL 
PROGRAM moan swzrcwes TO THE "0" DONNxPOSITIONs 

.<4) AoqE SYNCHRONIZATION ON THE TRs41'AND SET THE 
, QUICK LOOK TO THE ADDRESS CALLED  OUT IN STEP 3. 

( B )  PERFORM THE FOLLOWING OPERATING STEP$§ 

(1 )  MONITOR THE 600 KHZ OUTPUT 0? THE SIMULATOR FOR A 
5 VPP $IGNAL QR GREATERo 

p a g a n — o n ;  

c2) MONITOR THE VIDEO OUTPUT-OF TH§ SIMULATOR won A 
5 VPP on GREATER SIGNALQ 

{ 3 )  MONITOR THE QUICK LOOK DIGITAL DISPLAY FOR ALL ZEROS 
(ALL-LAMPS OUT). 

a w n - n u n  

( 4 )  ON THE SIMULATOR SET THE TOP'RON 0F PROGRAM WORD 
BNITCHES T 0 ' T H E - " i "  (UP POEITION) - MONITOR THE 
QUiCK LOOK FOR ALL LAMPS L I T »  

{ 5 )  ADDRESS THE QUICK LOOK TO GROUF B .  MUX 0 ,  FRAME 0 AND 
CHANNEL 1. MONITOR THE DIGITAL DISPLAY FOR ALL 
LAMPS OUT: 

(6) SET THE SECOND ROW or PROGRAM uoan sTcHEs ON THE sxmuuaron To THE-E1" (up POSITION) AND MONITOR THE 
ourcx LOOK won ALL gAMPs LIT. 

( 7 )  ADDRESS THE QUICK LOOK T0 GROUfi-Ag'MUX 0» FRAME D :  
CHANNEL 2 hND REPEAT STEPS 4 AND 5 FOR THE THIRD RON 

a :  n u  m :  a (5/00 



U f 

gum. SAJUNNKAHOHK) “fizz: , 22 
RIVIIIOK NOVEMBER 12: 1965 [AUNCH OPERATIONS mm“ 3VCLQ§EIBEEf£§ 

D .  TRS~1 RECEIVING EQUIPMEN? 
OF PROGRAM WORD SWITCHESQ 

( a :  ADDRESS THE ouxcx LOOK To aaoun a .  nux o ,  FRAME o.  
CHANNEL 2 AND REPEAT STEFS 4 AND 5 FOR THE nouawn 
now or PROGRAM wonn swxvcnas. “ 

( 9 )  SWITCH TO REC. 0N THE”SYNCHRONIZER AND‘CONNECT THE 
VIDEO OUTPUT OF THE 600 KHZ DEMODULATOR TO THE 
TRSwi INPUT 0N THE_TRS~1 WATCH PANEL.‘  MONITOR THEL 
STATION FOR PROPER SYNCHRONIZATION BY OBSERVING THE 
FRAME LOCK AND MASTER FRAME LOOK LAMPS THAT ARE L I T ,  

— " , - - -  

2, Tnsni‘scuaowsR FUNCTION TEST _ .ww 
(A) PERFORM THE FOLLOWING PREPKRKTbRYSTfiPS! 

c1) WATCH THE SIMULATOR 500 KHZ $0 THE 600 KHZ DEMOD INPUT AND PATCH THE DEMOD VIDEO OUTPUT 70 THE TRS~1 INPUT ON THE-TRSwi PATCH PANEL. 
( 2 )  SWITCH THE RECORD OR SIMULATOR SWITCH TO THE P05 .  

POSITION. 

( 3 )  SWITCH THE SIGNAL SELECTOR SWITCH TO THE NR2 SPACE 
POSITION; 

( 4 )  SNITCH THE RficawSIMULATORnTAPE SELECTOR SWITCH TO 
THE SIMULATOR POSITION. 

( 5 )  SWITCH THE DATA SAMPLE INVERSION SWITCH TO THE UP 
POSITIONa 

( 6 )  SWITCH THE CH A AND CH 3 SWITCH TO THE OH A 
POSITIONa . u h 

( 7 )  SWITCH THE FREQUENCY SELECTION KC SWITCH TO THE 50 w 
100 KC POSITION. 

‘ (ay  SWITCH THE L009 BAmnwlnru TO THE .oax POSITION. 
c9) swzvcw THE VCO/XTAL SHITCH TO THE vco MODE» 

( 1 0 )  SWITCH THE HIGHnLDN SWITCH TO THE LON POSITION AND 
THE SERVO LOOP T6 CLOSED POSITION. 

summon/u,  
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D.  TRSvl RECEIVING EQUIPMENT 

( 8 )  'PERFORM THE FOLLOWING OPERATING STEPS! 

(1? MONITOR THE SIGNAL AT CHANNEL A_AMP OUT AND ADJUST 
THE GAIN CONTROL FOR APPROXIMATELY 2 VOLTS 
PEAKfiTOwPEAK SIGNAL AMPL’TUDE; ADJUST POTENTIOMETER 
ON THE RIGHT SIDE 0F CARD 23 TO CENTER.THIS SIGNAL 
ABOUT GROUND. ' 

« l l fi q u u a  

(2)  MONITOR THE SIGNAL AT CHANNEL A BET IN JACKS. 
THE SIGNAL SHOULD BE APPROXIMATELY 5 VDLTSiPEAKnTOm 
PEAK. ADJUST POTENTIOMETER ON RIGHT save or 25 TD 
CENTER THIS SIGNAL. ' . 

” w a n - u p  

( 3 )  ADJUST BOTH CHANNELS OF A DUAL TRACE SCOPE FOR _ 
EQUAL GAIN ANQASUPERIMPOSE-THE TNO'TRACESQ 

c4)  CONNECT ONE SCOPE PROBE TD CHANNEL A DET IN  JACK AND 
THE OTHER PROBE T0 CHANNEL A LEVEL JACK9 ADJUST 
POTENTIOME?ER ON THE CARD 26 T0 CENTER THE?LEVEL 
SIGNAL WITH RESPEOT TO THE DET I N  SIGNAL. 

( 5 )  CHECK SIGNAL AT CHANNEL A HEY OUT JACK. THE SIGNAL 
SHOULD BE A NEGATIVE GOING.DATA TRAIN VARYING FROM 
GROUND T O ' W l l  * lw  1 VOLTv 

-mar -w- Iw  

( 6 )  CHECK THE CLOCK SIGNAL AT THE CLOCK JACK. THE 
SIGNAL SHOULD BE NEGATIVE GOINT CLOCK PULSES VARYING 
FROM GROUND TO-mil *Ir 1 VOLT, 

p u g - 9 - : -  

3 .  SYNCHRONIZER B I T  RATE CHECK 

( A )  PERFORM THE FOLLOWING PREPARATORY STEPS! 

<1) CONNECT THE cLocK OUTPUT 0? THE SYNCHRONIZER TO THE 
ELECTRONIC COUNTERQw,m 

(2) SWITCH GAIN CONTROL ON THE SYNCHRONIZER To GROUND. 
(a:  SWITCH THE SERVO Loop SWITCH To THE OPEN POSITION. 

as: mm m :  a (0/04) 

1; 
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D. Tag“; nacaxvG EQUIPMEN. 
<4) swzrcw THE VCOmXTAL SWITCH TO THE XTAL POSITION. 

(a) PERFORM THE POLLUNING OQERATIONAL sraps: 
‘ c1) swlvcw rue wneouewcv SELECTION SWITCH TO THE-59 . xoa KC POSITION. THE cou~wen READOUT SHOULD BE 72 KHZ ¢xw 2 KHZoN ' 

n e g a t i v e  

:2) SWITCH THE V604XTAL MODE suxrcu T0 THEivco MODE. 
C “ - - a ‘  

flirt-trawl 

_(3: THE COUNTER READOUT SHOULD BE 72 RH2_¢)~-2 KHZ. 

(4: VARY THE FINE FREQUENCY ADJUSTMENT FROM one EXTREME To THE OTHER VERIFY THAT THE COUNTER READOUT FOLLOWS THE VARIATION. _ . ’ ‘ 
“ “ O ‘ -  

( 5 )  RETURN THE FINE FREQUENCY ADJUSTMENT TO 72 KHZ. 

to) secunzwo THE vns~1. 
‘ c1: swxvcu THE senvo Loop swxvcu To THE CLOSE POSITION, 

:2: swxrcu THE GAIN swxrcn T0 was MID posxrxou‘ 
<3) swxrcw THE vcowxrAL swrrcw TO xTAL. 
H )  DISCONNECT THE CONNECTION BETWfiEN THE ELECTRONIC 

COUNTER AND THE CLOCK ON THE SYNCHRONIZER, 

4. FRAME AND MASTER FRAME THRESHOLD TEST; 
(A) PERFORM THE FOLLOWING PéEPARATonv STEPS! 

(1: ATTAIN svuc ON THE TRS*1 GROUND STATION USING rue SIMULATOR aoo KHZ on vxnao AS A SIENAL sconce. 
(a) PUgL THE DIGITAL SEGNAL sxnuuaroa DRAWER our 79 

expose THE FORMAT fiNITCHES. 
ta: PERFORM THE POLLONINE DFERATING 57:93:: 

i________...__......_......_.._...__n_.__.....__...__......_._......._.........l 
m mm no! 3 «In! 
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D. TRSni RECEIVING E 

(1)  

( 2 )  

<3) 

-swxrcues THE ZERO "0" POSITION ARE DQHN. 

( 4 )  

{ 5 )  

( 6 )  

( 7 )  

( 8 )  

( 9 )  

m Iona m :  n (Ola) 

SATURN/APOLLO “m 2 5 
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GUIPMENT 

ENITCH THE QUICK-LOOK SWITCHES T0 WORD 29B MUX 1.  2 
OR 3 FRAME SHITCH I N  ANY FRAME EXCEPT 10» 

NOTE THE QUICK LOOK DISPLAY or wean 29a.1~ ITS 
DIGITAL-FORM 13 1. o. 1. 1. o. 1.‘1. 1. 1. o. 293 IS 
THE FIRST wonp or THE FRAME SYNC NORDS.’ 

' SET up THIS SAME-DIGITAL:NORD bN THE DicITAL SIGNAL 
SIMULATOR I N  THE BOTTOM (FOURTH) HORDg: B IT  SWITCHES 
IN  THE UP POSITION I S  I N  THE-ONEvfll" SflATEa BIT" 

«Iv-«inn» 

SWITCH THE SYNC ERROR SWITCH TO THE 0N P051TION. 
THE STATION SHOULD MAINTAIN SYNC. VERIFY THAT THE 
FRAME LOCK LIGHT AND THE MASTER FRAME LOCK LIGHT ON 
THE DATA CONTROL BANEL ARE ON. ~ . 

snug-Inwa- 

SWITCH B I T  9 OF THE FOURTH WORD TO THE " 0 "  POSITION, 
VERIFY THE STATION MAINTAINS SYNC. I F  THE STATION 
LOSES SYNC» ROTATE THE FRAME SYNC AND MASTER FRAMEi 
SYNC THRESHOLD CONTROL CLDCKNISE UNTIL FRAME LOCK 
LIGHT AND THE MASTER FRAME-LOCK LIGHTS TURN ON. 

” H P - I w - Q V  

SWITCH BITS B AND 7 TO THE ” 0 "  POSITION AND REPEAT 
THE.ABOVE STEP. 

u n t o — a 3  

SWITCH B IT  6 TO THE " 0 "  POSITION. I F  THE STATION 
DOES NOT LOSE SYNC ADJUST THE FRAME SYNC AND MASTER 
FRAME SYNC THRESHOLD CONTROLS COUNTER CLOCKHISE 
UNTIL THE FRAME LOCK AND MASTER FRAME LOCK LIGHTS 60  
OUTQ 

‘ ~ - — ~ *  

LOCK THE FRKME'SYcTHRESHDLD AND MASTER FRAME SYNC 
THRESHOLD CONTROL AlwlTS PRESENT SETTING‘ 

a “ ,  — . ’ q  

TURN THE SYNC ERROR SWITCH TO THE err POSITION AND 
CLOSE DRAWER} 

- ? ' * “ v  
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D .  TRS~1 RECEIVING EQUIPMENT 

5 .  DECOHUTATOR AND DECODING ACCURACY CHEGK 

( A )  'PERFORM THE FOLLOWING PREPARATORY ST&_PSI 

( 1 )  SYNCHRONIZE THE STATION ON T HE SIMULATOR 600 KHZ OR 
VIEEO OUTPUT. 

<2: sscw THE MODE SELECTOR TO THE CALIBRATE POSITION. 

( 3 )  SWITCH THE DECIMAL CALIBRATE  SNlTCH T-OI THE MAN. CAL 
POSITION: . 

( 4 )  SWITCH THE CALIBRATE CONTROL SWITCHES TO THE D6NN 
' "O" POSITIGNo 

(5: as? ANALOG POLARITY SNITSH”TO“POS. POSITION. 

(B) PERFORM THE FOLLOWING OPERATIONAL STEPS TO DETERMINE THE 
DECODING ACCURACY! 

( 1 )  DEPRESS THE SET BUTTON ON THE DAC CALIBRATfiR. 
unsymme- 

( 2 )  WITH THE DANA VOLTMETERa MONITOR THE OUTPUT OF EACH 
DAG ASSEMBLYg THE METER READING SHOULD 3550 V * lv  
901 VOLTS. 

n u m u u 4  

£3) SWITCH BIT;  SWITCH 6‘: ONLV TO THE UP "1" POSITION. 
DEPRESS THE SET BUTTDN ON THE DAC CALIBRATOR. 

n a n - m m  

( 4 )  WITH THE DANA VOLTMETERa MONITOR THE OUTPUT OF EACH 
_ DAG ASSEMBLY. THE METER READING SHOULD 3 5 1 2 . 5  2 

VDO * / n  . 020  VDOa 
a g a i n - u s -  

C5) RETURN BIT 64 T0 ZERO AND SWITCH BIT:_SWITCH 128» 
GNLY 70 THE "1" POSITION. DEPRESS THE SET SWITCH: 

“ 3 “ “  

(6) MONITOH EAGH DAG oUTPuvi THE VOLTAGE SHOULD 83 
59020 voc *IH :020 vac. 

fli-fiifliifi 

W 
WWII-CID‘l/M! 
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c7) 

( 3 )  

( C )  PERFOR 
ADDRES 

(1) 

<2) 

:3) 

:4) 

(5: 

£6) 

( 7 )  

6 .  RECEIVERS (P 

IDENTICAL T0 
FOR THE 888 

*4“ 
m m  m :  a (0/04) 

mmm_NOVEMBER 12: 1965‘ 
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GUIPMENT 

»SHITCH.ALL THE B I T  SWITCHES TO THE "1" POSITION AND 
DEPRESS'THE:SET‘SNITGH9 

W W I - p u n  

nourv0n EACH D/A OUTRUTg *THE'VOLTAGE SHOULD BE 
+1o.oo-vncr¢/n-.oz vnc. . .. . .. . 

- 9 . - - ”  

M THE FOLLOHING OPERATIONAL STEP 8 TO DETERMINE THE 
9 ACCUEACYI ‘ 

‘EHITOH THE NUDE SBLEGTOR SHI_TGH TO THE OPERATE 
' F O S I T o I  

~9ROGRAM IHE DIGITAL SIGNAL :s xMuLAfon Hana no, ONE 
T0 A KNOWN TELEMETRY CHANNEL TIME SLOT PATCH THIS 
WORD INTO A KNOWN D/A GATE. 

— ” - ~ ” A  

’FUT'THE BIT SWITCHES OF WORD ONE IN  THE'SIENAL 
SIMULATOR TO THE DOWN "O" FOSITION: 

" P 9 9 “  

MONITOR THE OUTPUT'OF THE D/A GATE SELECTED IN  
smap<2,_ THE Raguxna SHOULD BE 0 v .  

USING THE QUICK-LOOK*PANEL3 MONITOR THE WORD 
SELECTED I N  STEP 25‘  

swcn THE MOST SIGNIFICANT 517 ON THE SIGNAL , 
SIMULATOR TO'THE-fla" POSITION. THE NOST'SiGNIFICANT 
BIT LIGHT SHOULD GONE ON THE QUICK LOOK PANEL. THE 
D/A BATE OUTPUT SHOULD INDICATE 30% OUTPUT; 

REHEAT srans a TRROUGH-6'FOR15LL 10 D/A GARES. 

GM LINKS) 
SECTION C! EXCEPT THAT PCH LINKS  ARE SUBS.TITUTED 

LINKE. ¢ . 
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W W 

D. TRSwt'RECEIVING EQUIPMENT 

7 .  VERIFY THE POM/FM STATION PATCHING ACCORflING TO THE PATCHING HIRE 
L IST  NUMBER VEQm02151u 

E. connou EQUIPMENT 
1. TAPE RECORDER OHEGK w‘ 

(A) Pearoan THE FOLLOwING PREPARATORY STEPS! 
" =t1) REMOVE THE ASSIGNED INPUT aowwacvioNS TO THE TAPE 

¢2; SELECT ncs ow THE CROSSBAR GBNfRoL PANEL. 
(3" swap THE nos T0 MIDBANbi' . 
c4: ADJUST THE TELEMETER INDIaATon FOR A NORMAL DISPLAY; 
( 5 )  DISPLAY THE OUTPUT OF THE 70 KHZ DISCRIMINATOR ON-A 

SCOPE. 

( 6 )  USING THE DOS OSCILLATOR GALIBRATE THE SCOPE FOR A 7 . !  CM DEFLECTION FOR A m AND n 3.75% DEVIATION OF THE 70 KHZ SIGNAL. THE SCOPE IS NOW CALIBRATED FOR 
11/0": 

‘ 7 )  STEP THE DGS OSCILLATOR TO MIDBAND AND INCREASE THE SCOPE VERT SENITIVITY 10 TIMES. 

(a: sages? EXTERNAL ON THE TM! lNPUT SELECTOR. THE STATION New couroams TO THE aLacx DIAGRAM r19, 7. 
‘ 9 )  PERFORM THE FOLLOWING OPERATING STEPS! 

c1: conwecr THE ourpur or THE ncs To TRACK 1 INPUT AND TRACK 1 OUTPUT re THE EXTERNAL 7M1 JACK aut. saw THE naaoan LEVEL or TRACK 1 To a 03. START THE RECORDER IN THE REQGRD none AND nomxwaa was TM; run A NORMAL suacnnxan paéfiannwasxs DISPLAY, 
mug-nun 

{2 )  REPEAT STEP 1 FOR TRACKS 2» 5 ;  6a 7 ;  10a 11 AND 14 .  

J m an m o «In! 



a .  
:- 

'“““ NOVEMBER 12. 
REWIIOK 

E .  COMMON EQUIPMENT 

1 9 0 5 .  

( 3 )  

( 4 )  

( 5 )  

( 7 )  

( 8 )  

( 9 )  

SAJUHN/APOMKD “Izz: _ .29 
lAUNCH OPERATIONS ' 3 w 6 LG SE I 8 ea 2 G 2 

VII-[1m S ’ I B  

RETURN THE 3 6 5  OUTPUY TO TRACK 7 AND TURN 0 F ?  
CHANNELS 16 AND 17  RECORD Y H I S  S I G N A L  FOR ABOUT 5 
M I N U T E S  THEN R E W I N D  rHE TAPE TO P L A Y  BACK T H I S  
SIGNAL. 

SELECT TRACK 7 AS AN INPUT TO THE DISCRIMINATORS AND 
START THE RECORDER I N  PLAYBACK . 

'MONITOR THE SCOPE FOR % OF NOW AND  FLUTTER ,4%-0Q 
L558 13 ACCEPTABLEQ 

u ‘ fi o ‘ q  

PATCH THE OUTPUT OF AN AUDIO OSCILLATOR TO THE INPUT 
0F TRACK 3 AND MONITOR THE OUTPUT OF TRACK 3 WITH AN 
AC VOkT METER9 SET THE FREQUENCY TO 450 KHZ AND THE 
INPUT LEVEL T0 3 VP? AND START THE RECORDER I N  THE 
RECORD MODE 

c u s s - q w -  

SET YHE INFUT TO TRACK 3 FOR 0 DB AND MONITOR THE 
OUTPUT FOR 0 DB +Iw 1 DB? 

n e e - u m  

REFEAT STEPS 6 AND 7 FOR TRACKS 42 89 9s 12 AND 135 
“ fi fl ‘ fi .  

RETURN THE STATION TO THE NORMAL PATCHING 
CONFIGURATIONe 

I n n - q u a y ”  

2 ,  HONEYWELL 1612 VISICORDER TEST 

m row :34: I: (also 

i a i u « ifi i u i * u w A R N I N G § i § i i § i i n i u g  

THE R e c o R n s  LAMP USED I N  THE 
OSCILLOGRAPH Is A HIGH PRESSURE 
MERCURY VAPOR LAM? THAT EMITS'  
ULTRAVIOLET L IGHT,  UNDER NORMAL 
OPERATXNG CONDITIONS» THE LAMP 
I s  SHIELDED TO PROTECT THE 
OPERATOR. IF  I ?  SHOULD BECOME 
NECESSARY To BE EXPOSED TO THIS 
LIGHT l LE  MAKING ADJUSTMENTS. 
SUITABLE EYE PROTECTION SHOULD 



“1" NOVEMBER 12: 1‘9Q5 
nummmu 

E .  COMMON EQUIPMENT 

nunuumunaMui 

i 0’ 

SATURN/APOLLO m. w . 3 a 
LAUNCH OPWJJIONS . :32; bet-08518331; 

BE WORN; AND THE LAMP SHOULD 
NEVER BE VIEWED DIRECTLYo 

fififi i ififi iflfifi i wflflN I N G i ifl i i l l i ifi ifl  . 

(A) ’Pgnronm THE FOLLOWING PREPARATORY 31353:“ 
( 1 )  

12) 

(3)  

INSERT THE REAL TIME VIDEO PROGRAM PATCHBOhRD INTO 
THE CORRESPONDING PANEL. . 

_PATCH THE OUTPUT or rue s39 nanux GHANNELS~1~15 TO THE 
{NPUTS 0F CHANNELS.1'15 OFcTHE VISICORDER ON THE 
TEST PATCH PfiNEL. PATCH CHANNEL 16 TogTHE-SSB ALARM, 
"CHANNEL 17 TO THE 960 DISCR. OUT AND CHANNEL 18 T0 
TIMxNG.DISCRy OUTo 

ser'osoxLLoeaAPH GONTROL;AS FOLLOWS: ‘GRID INTENSITY 
m MEDIUMz SPOT INTENSITY * AUTI TIMELINELINTERVAL 
" 1! POWER w GREEN: LAMP?” GREEN: DRIVE 9 GREEN: 
GRID LINES w GREEN! ”AUTO RECORD w NOT ILLUMINATEDS 
PAPER HEAT 6 NOT IkLUMINATED! SFEED W 1 IFS? 
LATENSIFIER LIGHTS ~ WHITE ONg- CONTROL NOT 
MENTIONED MAY 85 I N  ANY POSITION. 

( B )  PERFORM THE FOLLOWING OPERATIONAL STEPS! 

( 1 )  

( 2 )  

(33 

(49 

£5} 

PULL-THE‘OSCILLOGRAPH FROM THE RACKS 0N 1T3 EXTENDER 
RAILS AND OPEN THE HINGED TOP GOVER. 

VERIFY THAT THE RECORDING LAMP HAS STABILIZED BY 
OBSERVING THE GALVANOMETER LIGHT SPOTS FROM THE 
FRONT OF THE OSCILLOGRAPHQ 

« q u q u '  

REMOVE POWER FROM THE 888 $IMULATOR AND INSERT A 
GALVANDMETER ADJUSTING TOOL INTO THE SLOT !N THE TOP 
OF GALVANOMETER NO» 2w 

“ “ 3 “ .  

TURN THE GALVANOMEfER AS REQUIRED To POSITION THE 
SPOT :N 7H5 ceursa OE LOCATOR LABELED NO 2 AS 
VIEWED ream  THE rnowr or THE OSCILLOGRAPH 

: 3 3 ; a  

REPEAT svews 3 AND 4 FOR GAhVANoMETER_3_THROUGH 1a, 
“ W I S H “  

s w u n g ?  



. ‘. ' , f_ SATURN/APOLLO 1;? 31 
“m ‘ NOVEMBER '12. 19.65 lAUNCH OPERATIONS “' 3”CLGSE‘IBw202 
uv‘iuon VII-IICLI ‘ S 1- I B 

53- COMMON EQUIPMENT 

( 6 )  FDSITlflN GALyANOMETEfiS-ZO THROUGH 23 SD THiT THEIR 
LIGHT SPOTS DO NOT APPEAR-ON THE OSCILLOGRAPH PAPER; 

(7) THE spar FOR GALVANOMETER N0; 1 SHQULD APPEAR As=A 1 995 sIGNALz<T1MxNG). CENTER TH!S SIGNAL*BENEATH 
THE POSITION or THE LOCATOR LAEELED "T!MING".' 

« I Q — I n n  

( 8 )  ‘ADJUST THE PEAK.T°RPEAK DEFLECTION 0F GALVANOMETER 
- N0.  1 TO APPROXIMATELY 1 /4  INCH UTIL IZ ING THE— 

GALVANOMETER GAIN CONTROL.- p . 
w w ~ w ~  

"k"¢9a CENTER THE 91 GNAL ow GALVANOMETER no, 1 senaaru 
LocAroa POSITION 1f:1“; - ~ ‘5 

<10) REPEAT 3159 9 won CHANNEL 2.17,;5 ; '  

(11) APPLY Rowen-To THE SSB‘SIMULATOR-AND ADJUSK’THE 
DEFLECTION or CHANNEL 1 70-1/2 INCH p,» urtLiZING 
THE GALVANOHETER AMPLIFIER GAIN ADJUSTMENT; 
(THE GALVANOMETER AMPLIFIERS ARE LOCATED ABOVE THE 
OScILLOGRAPH AND ARE NUMBERED FROM LEFT T0 RIGHT AND 
TO! TO BOTTOM. 1 THROUGH 13. To coaasspomn TO THE 
FIRST 18 GALVANOMETER CHANNELS.) 

(12) TURN THE:308C1LLOGRAPH ON I N  THE RECORD M005. VERIFY 
AEPROXIMATELY EQUAL DEFLEGTIONE ON ALL CHANNELS AND 
NO OVERPLAVS 0F TRACES. 

« a w n - 9 a  

<13: TURN THE OSCdLLOGRAPH LAMP orr IF  NO RECORDING I S  
PLANNED HITH:IN THE NEXT HOUR, - 

3. cxr INTERFACE in” 
INFORMATION NOT AVAILABLfi‘AT.tflIS TIME» 

4.V'ANTENNA POSITION CONTROLzTEST- 
(A) PERFORM THE ROLLOHINetPREPARATORY STEPS: 

no pom m :  B (0/04) 
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SAJumN/Anouua ”“mi nuns ' 32 
‘ < E . 6'  pm TIWNQ. “ G. . w ,  . 

mum! ”We” R 12' 19 5 lAUNCH on "I'IONS m 3 CL. SEIBSEE 
«-1 

E 1  COMMON E Q U I F M E N T  

( 1 )  REQUEST THAT AN OPERATOR PQOCEED TO THE BLOCKHOUSE‘ 
ROOF WITH A MAGNETIC COMPASS AND A NORCOM HEADSET. 
HE WILL VISUALLY VERIFY ANTENNA AZIMUTHe 

unfi iuuuiwa**0AUTIONi*u§g**uu*nn 

THE ROOF OPERATOR SHOULD REMAIN 
CLEAR OF THE ANTENNA AT ALL 
TIMES . _ 

*fi i i ifi iuuiu§CAUT10N§*nud**§uubfi  

(B) PERFflRM THE FOLLOHING OPERATIONAL STEPS! 

<1)  OPERATE THE ON OR COW CONTROL-UNTIL THE NEWER 
INDICATES "N" (NORTH). THE ROOF OPERATOR MILL 
VERIFY THAT THE ANTENNA 38 POINTING NORTH: USING THE 
MAGNETIC COMPA589~ ' . 

Ina-nuns 

( 2 )  OPERAYE THE ON OR CON CONTROL UNTIL THE METER 
INDICATES " P " .  THE ROOF OPEflATOR HILL VERIFY THAT 

1 THE ANTENNA I S  POINTING DIREGTLY AT THE PAD. 
“ w a n n a  

f F. TELEMEYRY Mowxraw STATION 
ifl TELEHETRY INDICATOR (MONITOR swarboNs . _ 

:A) PERFORM THE FOLLONING PREPARATDRY STEPS! 
(1: SET THE FRONT PANEL CONTROLLS as FDLLows: 

FREQ SCALE LEG 
AMPLITUDE SCALE L I N  
VlfiEO FILTER QUT 
SCALE MULTIPLIER K10 
ATTENUATOR X10 
GAIH > MIN 
ALL OTHER CONTROLLS . ANY SETTING 

. . ' , .. 7 I 
mnmammuuumhu 
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rank , ’ SAJURN/APOMKD Tfl:::i 33' 
“Mus" NOVEMBER 12: 11MB lAUNCH OPERATIONS _ mm“ SmCLGSEIBué-Et!)§ 

F.  TELEMETRY MONITOR STAvxam 

2 .  

4 .  

(2) DzsnLAv~TH$ ncs'ON THE SCREEN 

(a) waaraan THE FOLLowINa OPERATING STEPS: 
c1: Anuusr THE GAIN CONTROL FOR'AN ON SCALE.DISPLAY 

{ 2 )  ADJUST THE 350 CPS CONTROL FOR THE 400 CPS P I P  T0 
- ALIGN WITH THE 400 CPS MARKER ON THE SCALE . 

1(3) ADJUST‘THE 5rKc CONTROL-FOR TH&:5‘4 K6191? To ALIGN 
”lTH'T“5;5v4“KC MARKER ON THE SCALE; 

( 4 )  ADJUST THE 85 KC CONTROL FOR THE 70 KC P I P  T0 ALIEN 
WITH THE 70 KC MARKER ON THE SCALEe 

as; REPEAT swaps 29 3 AND 4 as THERE IS SOME'INTERACTION 
BETWEEN CONTROLSo 

PAM MONITOR (MONITOR-STATION) 

SAME AS SECTION Bi.“ 

PAM SYNCHRONIZER (MONITOR STATION) 
SAME AS SECTION 83; 
SNITCHING DISCRIMINATOR 

(A) PERFORM THE FOLLOWING PREPARATORY STEPS! 

(1) PATCH THE ncs OSCILLATOR INTO THE vxnso MATRIX our 
posgvzom om THE PATCH AND swcH PANEL. 

(2) SELECT nxscn IN ON THE SCOPE A 1N9 AND COUNTER IN. 
INFUT EELECTORA" 

(3)  SELECT DISCROUT ON THE scape 9 IN. INPUT SELECTOR, 

(4) STEP THE 068 TO THE MIDBAND posxrxow. 

m row ”-3: I: (also 

” fi ’ q n  

u n fi t - 1 ! .  

”fin-null  
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SAJumnzAhouua '“““ . 34' 
NOVEMBfiR 12. 1965 LAUNCH errmvnom mg: 3 CLGSEIBmZOZ s 13 DA": 

RIVIIION 

P3 TELEMEIRY MONITnR S T s n m  3 

{ 5 }  SET THE DISCRIMINATORS CONTROLS AS FOLLOWS? 

CHANNEL SELECTOR f _- 400 093 
wucxom -«a~. OPER. 
OFFsET “" ' ,w H ANY 
AMP GAIN _‘ 5 .3  

. u , .  - . METER READING: 

¢a>' PERFORM THE rOLLowING OPERATING STEPS: 
(1) CHECK THE oavxarxow METER A row ox.+/#7.2sx READING 

I n n - i n n  

' (2: CHECK THE scone REQDING TRACE 8 won 0 van *1» .1 vnc 

:3: CHECK THE COUNTER FOR A CORRECT READING Acconnrua 
TO THE CHANNEL sagecwon POSITION. 

unto -3w 

( 4 )  REPEAT FOR CHANNELS 2918 AND En 
Ina-own 

( 5 )  SWITCH THE 068 TO UPPER BAND EDGE; AND THEQBAND 
SELECTOR SHITGH ON THE DISCRIMINATOR T0 400 OPS, 

«qt -nun  

( 6 )  CENTER THE SCOPE 8 TRACE ON GROUND AND ADJUST THE 
GAIN FOR 2 VFW/0M3 ADJUST THE AM? GAIN CONTROL ON THE 
DISCRIMINATOR FOR A 2 , 5  CM DEFLECTION ON THE SCOPE. 

- W * H H  

( 7 )  CHECK THE DEVIATION METER'VOR A READING 0 F v 7 . 5 x  
FOR CHANNELS'1"18 ANb E ,  

- “ fl fl fl  

( 8 )  REPEAT STEP 7 FOR THE LOWER BAND EDGE SETTING ON 
THE 008 

- “ u ‘ fl  

5 .  RECEIVERS 

555 SECTION 95 won FM/FM TELEMETRY Racexvens AND secrleu C2 
roe 559 AND PCM TELEMETRY RECEIVERS. 

u.r . ' ' -—————-J 
no you sun a (0/04) 
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r ;  TELEMETRY MONITOR svavxaw 

a ;  MGNITOR STATION Pavcnsma 

VERIFV T 4 :  MONITfifi STATEON PATGHING ACCORDING TO THE PATCHING 
HIRE LEfié DRAWING NU“BER VEZWG2151- ' 

m ram m1 9 (-I/u) 

L , ,  , — W w % 7 # h g — . _  - 3 ,  , i l  L 
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SATURN / APOLLO 

Lunch Operations 

TITLE TEST NUMBER 

DATE TEST PERFORMED ' VEHICLE 

NOTES PERTINENT TO THIS PROCEDURE 

THIS PROCEDURE HAS BEEN COMPLETED AND THE RESULTS WERE SATISFACTORY. 

CCSD RESPONSIBLE ENGINEER NASA RESPONSIBLE ENGINEER 

Date = Data = 

CONTRACT NAS 8—4016 


