SATURN/APOLLO
launch operations
test procedure

TELEMETRY CHECKOUT EQUIPMENT

TEST AND CALIBRATION
K

by

3-CLGSEIB-202

: I"ihf‘iu

4

G ,' 1
LTSN

A

e M

F’l“’ .
i ,ALUIﬁi

e
§ SHRYSLER

CORPORATION

|/

£

.

FLORIDA OPERATIONS




o
Y

) 5 LAUNCH OPERATIONS TEST

. TITLE: ’ 2. TEST NUMBER

3-CLGSEIB-202

TELEMETRY CHECKOUT EQUIPMENT TEST AND CALIBRATION

SATURN IB

| 4. oBJECTIVES: - ——

| TO INSURE THAT THE TELEMETRY CHECKOUT EQUIPMENT WILL RECEIVE THE TELEMETRY
DATA FROM THE VEHICLE AND DISPLAY AND RECORD THIS DATA WITHIN KNOWN
ACCURACY SPECTFICATIONS,

5. TEST DESCRIPTIOMN:

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 IS SUB-DIVIDED INTO SIX MAJOR PARTS WHICH CALIBRATE
THE ENTIRE TELEMETRY CHECKOUT EQUIPMENT FOR SUPPORT OF ANY VEHICLE TEST.

6. STATUS:
TEST CONDITIONS: PRIOR TO VEHICLE INITIAL CHECKOUT.
SETUP CONDITIONS: 1. ONE-HALF HOUR WARMUP OF TELEMETRY CHECKOUT
EQUIPMENT.
2. PART 1 MUST BE PERFORMED FIRST.
3. AFTER COMPLETION OF PART 1, ANY ONE OR ALL
OF THE TESTS IN THE REMAINING PARTS CAN BE
COMPLETED IN THE MOST CONVENIENT ORDER.
A
7. PREPARED BY: %"’1 1l B. NASA SYSTEMS EMGINEER 11. DATE

- 1565
T. MUNDAY d // v
8. CONTRACTO GROUP ENGINEER / 10. NASA IYOTS%’ YISOR 12. CONTRACTOR REFERENCE NR.
I W g el o RN
J .. BROADBENT W. R. Dietz

LOC FORM 23-479 (JULY 1963)
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SATURN/APOLLO PAGE

TEST NO.

1

novisionr NOVEMBER 12, 1965 LAUNCH OPERATIONS - 3-cu_ssem;??g
A. GENERAL REQUIREMENTS,
1, RF SIGNAL GENERATOR, DEVIATION METER, RF SPECTRUM DISPLAY UNIT, AND
30 MHZ AMPLIFIER,
2, FM SYSTEM TEST OSCILLATOR (DCS)
3., TELEMETRY INDICATOR
4, DATA INSERTION SCO'S
B. FM/FM RECEIVING EQUIPMENT
L. PAM MONITOR (FM/FM EQUIPMENT ONLY)
>, PAM SIMULATOR
3, PAN SYNCHRONIZER (FM/FM EQUIPMENT ONLY)
4, PAM DECOMMUTATOR
5, DISCRIMINATORS
6, RECEIVERS (FM/FM LINKS ONLY)
7. FM/FM PATCHING
C. SS/FM RECEIVING EQUIPMENT
1, SSB DEMULTIPLEXER AND CALIBRATOR
2, RECEIVERS (SSB OR PCM LINKS)
3. 450 KHZ DEMODULATORS
4, SS/FM PATCHING
D, TRS=1 RECEIVING EQUIPMENT

K3C FORM 23-81 D (8/64)




SATURN/APOLLO e
DATE:  NOVEMBER 12, 1965 LAUNCH OPERATIONS T

REVISION VEHICLE

14

° 2
3-CLLGSE[R~2(2
§-18

D. TRS=1 RECEIVING EQUIPMENT
1, PCM SIMULATOR AND 600 KHWZ DEMODULATOR
2, TRS~-1 SYNCHRONIZER FUNCTIONAL TEST
3, SYNCHRONIZER BIT RATE CHECK
4, FRAME AND MASTER FRAME THRESHOLD TEST
5, DECOMMUTATOR AND DECODING ACCURACY CHECK,
6, RECEIVERS (PCM [ INKS)

7. PCM/FM PATCHING

E. COMMON EQUIPMENT
1, TAPE RECORDER CHECK
2. HONEYWELL 1612 VISICORDER TEST.
3. CIF INTERFACE

4, ANTENNA POSITION CONTROL TEST

F. TELEMETRY MONITOR STATION
1. TELEMETRY INDICATOR (MONITOR STATION)
2, PAM MON]ITOR (MONITOR STATION)
3, PAM SYNCHRONIZER (MONITOR STATION)
4, DISCRIMINATORS
5. RECEIVERS
6, MONITOR STATION PATCHING

LIST OF FIGURES

KSC FORM 23-81 D (8/64)

.



: SATURN/APOLLO ey 3

TEST NO.

"BATE  {OVEMBER 12, 1965 i R e B
revigion OV o R LAUNCH OPERATIONS s 3v0LOSE18-202

F. TELEMETRY MONITOR STATIGH
FIG, 1. RF GENERATOR:., DEVIATION METER SPECTRUM DISPLAY UNIT,
AND 30 MHZ AMPS,
FIG, 2, DATA INSERTION SCO'S,
FIG. 3. PAM SYNCHRONIZER AND DECOMMUTATOR,

FIG, 4. RECEIVERS

FIG. 5. SSB DEMULTIPLEXER AND CALIBRATOR
FIG, 6. 450 KHZ DEMODULATORS

FIG, 7. TAPE RECORDER

KSC FORM 23-81 D (6/64)



DATE:  NOVEMBER 12

REVISION

1965

SATURN/APOLLO T“:‘::
LAUNCH OPERATIONS .

VEHICLE

3-CLGSE]

1

4
B=202
S-1R

A. GENERAL REQUIREMENTS

- R an o e P W TR SR 6B PP G SR e oW R RS e

1, RF SIGNAL GENERATOR, DEVIATION METER, RF SPECTRUM DISPLAY UNIT
AND THE .

30 MHZ AMPLIFIER,

£1)

(2)

(3)

(4)

(%)

(1)

(2)

(3)

(4)

(5)

(A) PERFORM THE FOLLOWING PREPARATORY STEPS:

CONNECT THE RF pUTPUT OF THE RF SIGNAL GENERATOR
UNDER TEST TO THE INPUT OF A RECEIVER,.

CONNECT THE OUTPUT OF A WIDE RANGE OSCILLATOR TO A
FREQUENCY COUNTER AND TO THE EXTERNAL MODULATION
INPUT ON THE RF SIGNAL GENERATOR,

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

SET THE OUTPUT LEVEL OF THE GENERATOR TO 5K MICRO
VOLTS,

SELECT THE RECEIVER USED IN (1) ON THE IF TEST
SELECTOR PANEL. THE STATION PATCHING SHOULD NOW
CONFORM TO F1G, 1,

(B) PERFORM THE FOLLOWING OPERATION STEPS:

TUNE THE RECEIVER TO THE GENERATOR AND CONFIRM THE
PRESENCE QF A SIGNAL,

ADJUST THE GAIN OF THE 30 MHZ AMP UNTIL A STEADY
COUNT OF APPROXIMATELY 30 MWZ APPEARS ON THE
COUNTER,

NOTE THE PRESENCE OF THE CARRIERS ON ALL DISPLAY
UNITS AFTER PROPER ADJUSTMENT,

ADJUST THE WIDE RANGE OSCILLATOR TO A FREQUENCY OF
62,375 #/~ 60 HZ,

WHILE WATCHING THE CARRIER ON THE PAN-ADAPTER SLOWLY
INCREASE THE DEVIATION OF THE SIGNAL GENERATOR UNTIL
THE AMPLITUDE OF THE CARRIER FIRST DIPS TO ZERO,

- e

- -y

e )

e ]

- ey o

KSC FORM 23-81 D (6/64)



. Yo SATURN/APOLLO ”;:f; 5
PATEY  NOVEMBER 12, 1965 LAUNCH OPERATIONS TESTNG. 3. .CLGSEIB=202

REVISION VEHICLE §-18

A, GENERAL REQUIREMENTS

(6) READ THE DEVIATION AS SHOWN ON THE GENERATOR AND THE
DEVIATION METER, THIS VALUE SHOULD BE 150 KHZ
’7’0‘ 3 KHZQ

- - e

(7) REPEAT (4), (5), AND (6) SETTING THE OSCILLATOR FOR
31,187 #/~ 30HZ, THE DEVIATION METER SHOULD
INDICATE 75 KHZ +/- 1.5 KHZ,

[

(8) RETURN ALL STATION PATCHING TO ORIGINAL
CONFIGURATION,

- W -

2, FM SYSTEM TEST OSCILLATOR (DCS)
(AY PERFORM THE FOLLOWING PREPARATORY STEPS:

t1) CONNECT THE OQUTPUT OF THE DCS REFERENCE OSCILLATOR
TO THE RF GENERATOR,

(2) SET THE FM DEVIATION CONTROL ON THE GENERATOR TO
MAX IMUM,

(3) SELECT DCS ON THE CROSSBAR,
{B) PERFORM THE FGLLOWING OPERATING STEPS:

(1) STEP THE DCS OSCILLATOR TO LOWER BANDEDGE,

R ——

(2) TURN ON (7 1/2% POSITION) ALL OSCILLATORS AND CHECK
THE FREQUENCY FOR COMPLIANCE TO IRIG FREQUENCIES
v/~ 0,1% BY SEQUENTIALLY SELECTING EACH OSCILLATOR
ON THE DCS TEST SELECTOR PANEL AND READING THE
FREQUENCY ON THE COUNTER,

- o

(3) REPEAT (1) AND (2) FOR BANDCENTER,

- s wmoem =3

(4) REPEAT 1 AND 2 FOR UPPER BANDEDGE,

- = e wa

(5) STEP THE DCS TO BANDCENTER AND TURN OFF ALL
OSCILLATORS,

KSC FORM 23-81 D (8/84)




DATE:  NOVEMBER 12, 1965

REVISION

SATURN/APOLLO RAGK ‘

LAUNCH OPERATIONS TESTNG.  3.CLGSEIR

VEHICLE

(6)

(7)

A. GENERAL REQUIREMENTS

TURN ON (7 4/2% POSITION) THE OSCILLATORS ONE AT A
TIME, AND CHECK THE RF GENERATOR BEVIATINN METER OR
THE RF DEVIATION METER FOR COMPLIANCE WITH THE
PRE-EMPHASIS SCHEDULE,

TURN DCS OSCILLATORS 1 THROUGH 18 TO THE ON (7 1/2%
POSITIONS),

- e m -

o om we wn

KSC FORM 23-81 D (8/84)




‘ SATURN/APOLLO PAGE 7

'::_:w“ NOVEMBER 12, 1965 LAUNCH OPERATIONS TEsT YO 3~CLGSEIR:?§
A. GENERAL REQUIREMENTS
IR1G FREQUENCIES AND PRE-EMPHASIS
LOWER CENTER UPPER PEAK
CHANNEL BANDEDGE FREG, Hz  BANDEDGE DEVIATION Kiz
1 370 400 430 ' 5
2 518 560 602 5
3 675 730 785 5
4 888 960 1032 5
5 1202 1300 1397 6
6 1572 1700 1828 6
7 2127 2300 2473 6
8 2775 3000 3225 7
9 3607 3900 4193 7
10 4995 5400 5805 9
1 6799 7350 7901 10
12 9712 10500 11288 14
13 13412 14500 15588 12
14 20350 22000 23650 15
15 27750 30000 32250 16
16 37000 40000 43000 18
17 48562 52500 56438 20
18 64750 70000 75250 21
3, TELEMETRY INDICATOR

KSC FORM 23-81 D (8/64)
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SATURN/APOLLO PAGE 8 °

DATE:  NOVEMBER 12, 1965 n TEST NO. 3“CLFSE}B~272
REVISION v ! LAUNCH OPTRATIONS VEHICLE 3 . Iy 2

A. GENERAL REQUIREMENTS
{A) PERFORM THE FOLLOWING PREPARATORY STEPSS

(1Y VERIFY THAT THERE IS NO SIGNAL APPLIED TO THE INPUT
OF THE TM1,

t2) SET SCALE SELECTOR CONTROL TO THE LIN, POSITION,
(3) SET »SCALE MULTI®™ CONTROL TO THE X10 POSITION,

(4) SET THE INPUT LEVEL STEP CONTROL CLOSKWISE 7O ITS
6TH STEP,

{5) SET THE INPUT LEVEL CONTINUQUS CONTROL CLOCKWISE
APPROXIMATELY SEVEN (7) INCREMENTS.

(6) SWEEP RANGE SELECTOR TO THE LOG POSITION.
(7) OTHER CONTROLS CAN BE IN ANY POSITION,
tB)y PERFORM THE FOLLOWING OPERATIONAL STEPS:

(1) ROTATE THE LOG 350 CONTROL UNTIL THE UNBALANCE PIP
APPEARS ON THE LEFT SIDE OF THE TRACE.

- o -

(2) USING THE PHASE BALANCE, FINE BALANCE AND COQARSE
BALANCE CONTROLS ADJUST FOR MINIMUM DEFLECTION OF
THE UNBALANCE PIP,

P

(3) SELECT FM/FM ON THE TMI INPUT SELECTOR.

[ ——

(4) SELECT ON THE CROSSBAR CONTROL THE DCS OUTPUT.

- e

(5) STEP THE DCS OSCILLATOR TO THE BC POSITION.

- - @

(6) USING THE LOG 350 CONTROL ROTATE IT COUNTER=
CLOCKWISE UNTIL THE 400 CPS PIP FROM THE DCS LINFES
UP ON THE 400 CPS INCREMENT OF THE SCOPE SCREEN,

- wm ma o

KSC FORM 23-81 D (6/64)
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srm 5 ) SATURN/APOLLO m:::‘ 9
3, P) ¢ 2=CL.LGSEIR=2
nevidiong (OVEMBER 12, 1965 LAUNCH OPERATIONS i LGSEI sf?é

A, GENERAL REQUIREMENTS

(7) ADJUST THE CONTINUOUS LEVEL CONTROL SO THAT THE 70
KHZ PIP IS FULL SCALE,

- -

4, DATA INSERTION SCO'S
(A) PERFORM THE FOLLOWING PREPARATORY STEPS:

(1) CALIBRATE A MONITQOR SCOPE USING THE DCQ AS AN INPUT
TO THE DISCRIMINATORS,

(2) REMOVE THE DCS INPUT AND PATCH THE QUTPUT OF THE SCO
MIXER AMP TO THE DISCRIMINATOR INPUT, SEE FlG, 2,

(B) PERFORM THE FOLLOWING OPERATIONAL STEPS:

(1) MONITOR THE OUTPUT OF THE 30 KHZ DISCRIMINATOR FOR
1PPS TIMING COQODE.

B -

(2) REPEAT FOR THE CH. 16 (40 KHZ) AND CH. 17, (52.5
KHZ) DISCRIMINATORS FOR 100 PPS AND MODIFIED 100 PPS
TIMING RESPECTIVELY. ALL OUTPUT VOLTAGES SHOULD BE
50% PEAK TO PEAK OR GREATER THAN THE CALIBRATION
VOLTAGE OBSERVED IN STEP (1) IT MUST NOT EXCEED
EITHER CHANNEL LIMIT AS OBSERVED IN (1) OR HAVE MURE
THAN 5% NOISE, CHANNEL 17 SHOWS RINGING BECAUSE OF
3.3 KHZ OUTPUT FILTER.

[

(3) MODULATE THE 70 KHZ SCO WITH 400 HZ OVPP AMD CONNECT
THE SCO OUTPUT DIRECTLY TO THE DCS, GFD3 (TRACK 14 0OUT)
DISCRIMINATOR, SET THE GAIN OF THE AUDIO AMP TO MaAX
AND INCREASE THE OSCILLATOR OUTPUT VOLTAGE AND NOTE
THE AUDIO OUTPUT OF THE STATION MONITOR SPEAKERS.

(4) RETURN STATION 70 THE NORMAL PATCHING CONFIGURATION,

- e

B, FM/FM RECEJVING EQUIPMENT

KSC FORM 23-81 D (8/64)
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SATURN/APOLLO I, RN
DA . NOVEMBER 12, 1965 LAUNCH OPFRATIONS " 3-CLGSEIB-202

REVISION VEHICLE
S-1B

B, FM/FM RECEIVING EQUIPMENT
1., PAM MONITOR (FM/FM EQUIPMENT)
(A) PERFORM THE FOLLOWING OPERATIUNS STERS:-

(1) SELECT 70 KC ON THE PAM SYNCHRONIZER INPUT SELECTOR.

B

(2) ADJUST THE DISCRIMINATORS TUNING CONTROL ON THE
DISCRIMINATOR OUTRPUT METER FOR CENTER,

(3y SELECT 49 KC.ON THE PAM SYNCHRONIZER iNPUT SELECTOR,

-

(4) ADJUST THE VERTICAL POSITION AND THE VERTICAL GAIN
OF THE OSCILLOSCOPE CHANNEL A, UNTIL THE BANDEDGE
TRACE PRESENT ON THE OSCILLOSCOPE IS CALIBRATED 3
DIVISIONS BELQW THE CENTER LINE,

- - - -

(5) SELECT 91 KC ON THE INPUT SELECTOR. THE SCOPE TRACE
SHQULD BE 3 DIVISIONS ABOVE THE CENTER LINE,

2., PAM SIMULATOR
{A) PERFORM THE FOLLOWING PREPARATORY STEPS:
(1) SELECT SIMULATOR ON THE PAM SYNCHRONIZER INPUT SELECTOR

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

MODE 2W
FREQUENCY MULTIPLIER 1K
CHANNEL /FRAME 30
NOISE MIN
JITTER MAN
DUTY CYCLE FREQ
AMP MIN
GUTPUT ’ +
LEVEL v MIN
SUB COM ON
FUNCTION MULTIPLIER 1
300-900 SWITCH 300
VERNIER ANY
VAR 1 MAN

KSC FORM 23-81 D (6/84)




SATURN/APOLLO T 11

DATE. { TEST NO. - -
Rw,l:m“ NOVEMBER 12, 1965 LAUNCH OPERATIONS s S CLGSEIBS??S
B, FM/FM RECEIVING EQUIPMENT

VAR [1 MAN

VAR LEVEL ANY

MASTER PULSE CONTROL ANY

STEP AMPLITUDE ANY

FUNCTION VERNIER ANY

PGM NORMAL

PGM STEP SWITCH PGM

PRST STEP STEP

CH, 1 0 REF, S 0

CH, 2 F,S, REF, F.S,

NOISE SWITCH OFF

MASTER PULSE SWITCH 100

(8)

(A)

(3)
(4)

(5)

CONNECT THE FRAME SYNC OUTPUT (J105) TO A COUNTER

SELECT ANY DESIRED FORMAT ON THE PATCH BOARD FOR
CHANNELS 3-16.

SUB COMMUTATE CHANNELS 17 AND 18,

PERFORM THE FOLLOWING OPERATING STEPS:

(1)

(2)

(3)

(4)

(5)

(6)

ADJUST THE FREQUENCY VERNIER CONTROL TO OBTAIN A
FREQUENCY READING OF 120 PPS, ON THE COUNTER,

- -

PERFORM ALL OF SECTION B3 AT THIS TIME.

B

COUNT THE NUMBER OF CHANNELS DISPLAYED IN ONE
COMPLETE FRAME ON THE SCOPE, IT SHOULD BE 28.

- v mn oy

VERIFY THE FORMAT SELECTED [N STEP A4 IS BEING
DISPLAYED,

- oy

VERIFY CHANNEL 1 IS 0% AND CHANNEL 2 IS 100%.

- o ca

VERIFY CHANNELS 17 & 18 ARE SUB COMMUTATED,

-

3. PAM SYNCHRONIZER (FM/FM EQUIPMENT)

PERFORM THE FOLLOWING PREPARATORY STEPS:

KSC FORM 23-81 D (6/84)




SATURN/APOLLO i , 12 "
DATE:  NOVEMBER 12, 1965 LAUNCH OPERATIONS TESTNG. 5 GLGSEIR-202

REVISION VEHICLE
5-18

B, FM/FM RECEIVING EQUIPMENT

(13 SELECT PAM SIMULATOR ON THE PAM SYNCHRONIZER INPUT
SELECTOR,

{2) SELECT FRAME 10 ON THE PAM SYNCHRONIZER, THE
STATION CONFIGURATION NOW CONFORMS TO FIG, 3,

{B) PERFORM THE FOLLOWING OPERATIONAL STEPS!

(1) ADJUST THE SCOPE TRIGGERING LEVEL TO OBTAIN A STEADY
TRACE, ’

P ]

(2) VERIFY THAT FRAME TEN IS BEING DISPLAYED ON THE
SCOPE, (FRAME TEN IS THE ONLY FRAME THAT HAS
SEGMENT 28 AT 100%;)

- o

(3) DERRESS FRAME 9 ON THE PAM SYNCHRONIZER,

- we e

{(4) VERIFY THAT SEGMENT 28 IS NO LONGER A 100% PULSE.

{5) REPEAT (3) AND (4) FOR FRAMES 1 THROUGH 8,

- o o

4, PAM DECOMMUTATOR
(A) PERFORM THE FOLLOWING PREPARATORY STEPS:

(1) POSITION THE FRONT PANEL CONTROLS AS FOLLOWS:

MASTER PULSE AMP FULLY CCW
MASTER PULSE TIME FULLY CCW

MP CLAMP - MANUAL =~ " MANUAL

SYNC DERIV =~ SLICER " SYNC. DERIV,
GAIN » FULLY CCW
ZERO CENTER
INTEG, CONTROL CENTER

KSC FORM 23-81 D (6/84)




. ' SATURN/APOLLO T 13

DATE:  \OVEMBER 12, 1965 LAUNCH OPERATIONS TRETNO. 2 CLGSEIR-207
S-18

REVISION VEHICLE

B, FM/FM RECEIVING EQUIPMENT

RATE VERNIER CENTER
METER SWITCH FREG.
COM, RATE CHANNELS/SEC. 4 KC
INT, HI=LV LV
SERVD OFF OFF

MODE SELECTOR & PAM RZ
SAMPLE DELAY 60
CHANNELS/FRAME 30

TEST SELECT CLOCK

(2) CONNECT THE OUTPUT OF THE PAM SIMULATOR TO THE
DECOMMUTATOR INPUT, SET THE INPUT LEVEL TO THE
DECOMMUTATOR TO APPROXIMATELY i VPP BY ADJUSTING
DISCRIMINATOR NUMBER 23 OUTPUT CONTROL, THE STATION
PATCHING SHOULD BE SHOWN AS IN FIG, 3,

(B) PERFORM THE FOLLOWING OPERATIONAL STEPS3

(1) ADJUST THE MASTER PULSE AMP CONTROL UNTIL THE MASTER
PULSE AMP INDICATOR IS ON STEADY,

(2) ADJUST THE MASTER PULSE TIME CONTROL UNTIL THE
MASTER PULSE TIME INDICATOR JUST BEGINS TO GLOW,

(3) ADJUST THE RATE VERNIER CONTROL UNTIL THE RATE
VERNIER METER IS 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 SYNCHRONIZED WITH THE DATA INPUT

(5) PLACE THE METER SWITCH IN THE MONITOR OUT POSITION,

KSC FORM 23-81 D (8/84)




DATE:
REVISION

NOVEMBER 12

SATURN/APOLLO Wy 14
1965 LAUNCH OPERATIONS veniee S~ CLGSEIB-202

5=18

8, FM/FM RECEIVING

(6)

(7)

(8)

(10}

EQUIPMENT

NOTEF THE METER RFADING FOR THE MODF SELECTOR SWITCH
IN THE 0% POSITION AND THE 100% POSITION,
0%
100%

SWITCH THE MODE SELECTOR SWITCH TO PAM =RZ AND
SWITCH THE MONITOR SwWwITCH TO THE DEMOD 1 ROSITION,

ADJUST THE ZERO CONTROL TO MATCH THE 0% CAL READING
TAKEN IN STEP 6,

SWITCH THE MONITOR SWITCH TO DEMOD 2 AND ADJUST THF
GAIN CONTROL TO MATCH THE 100% CAL READING TAKEN IN
STEP 6, B

REPEAT STEPS 8 AND 9 TILL THE 0 AND 100% READINGS DO
NOT CHANGE OR THERE IS INTERACTION BETWEEN THE TWO
CONTROLS, :

5. DISCRIMIMATQORS

{A) PERFORM THE FOLLOWING OPERATING STEPS:

(1)

(2)

(3)

(4)

STEP THE DCS TO MIDBAND AND SELECT NDCS INTO THE
DISCRIMINATORS,

ADJUST THE DISCRIMINATOR BALANCE CONTROL FOR 0 ON
DISCRIMINATORS 1 THROUGH 18,

STEP THE DCS TO LOWER BAND EDGE AND CHECK EACH
DISCRIMINATOR OUTPUT METER FOR AN INDICATION MIDWAY
BETWEEN THE +/= 5% OF LOWER BAND EDGF TOLERANCE
MARKS, '

STEP THE DCS TO UPPER BANDEDGE AND CHECK EACH
DISCRIMINATOR OUTPUT METER FOR AN INDICATION MIDWAY
BETWEEN THE +/= 5 OF UPPER BANDEDGE TOLERANGE MARKS.

- .

- e e o

- - —

- e o ow

-

- -

-

KSC FORM 23-81 D (8/64)




DATE:  NOVEMBER 12, 1965 LAUNCH OPERATIONS

REVISION

SATURN/APOLLO -

TEST NO.

- I=CLBSEI]

15
B~=202
S~18B

B, FM/FM RECEIVING

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(1)

(2)

EQUIPMENT

ADJUST THE OUTPUT LEVEL CONTROLS ON EACH
DISCRIMINATOR FOR 10 VPP QUTPUT BAND EDNGE TO
BANDEDGE, )

IF SECTION C IS TO BE PERFORMED AFTER COMPLETION OF
B, GO TO SECTION C2 AND COMPLETE AT THIS TIME,

TUNE THE RF GENERATOR TO THE GF1 TELEMETRY FREQUENCY
AND MODULATE THE RF OUTPUT WITHW 70 KHZ TO O8TAIN A
40 KHZ DEVIATION., SET THE RF OQUTPUT TO 5 K MICRO-
VOLTS AND PATCH IT INTO THE GF1 RECEIVER,

INSERT THE REAL TIME VIDEQ BOARD INTO THE PATCH
PANEL AND SELECT GF1 ON THE X~BAR,

SELECT THE 70 KC +/~ 30% DISCRIMINATOR ON THE INPUT
TEST SELECTOR AND CALIBRATE THE SCOPE FOR ¢ CM
DEFLECTION OF THE 70 KC ON TRACE A,

SELECT DCS ON THE X~BAR AND SELECT DISCRIMINATOR
NUMBER 1 ON THE OUTPUT TEST SELECTOR.

STEP THE DCS BETWEEN BAND EDGES AND CALIBRATE THE
SCOPE FOR 6 CM DEFLECTION ON TRACE 8.

CHECK DISCRIMINATORS 2 THROUGH 18 FOR THE SAME
OUTPUT AS OBSERVED IN STEP 3,

(B) PERFORM THE FOLLOWING STEPS TO SECURE THE SYSTEM:

TURN ALL OSCILLATORS ON DCS EXCEPT NUMBER 1 TO THE
ON 7 1/2% POSITION,

TURN THE RF OUTPUT. OF THE GENERATOR TQ MINN,

[ p——

- - - -

R

- -

- -

KSC FORM 23-81 D (8/64)
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REVISION

NOVEMBER 12, 1965 LAUNCH OPERALTIONS

SATURN/APOLLO BARE

TEST NG.
VEHICLE

3-CLGSEIB~202

16
S=~18

(A)

[
I'x'i’}

B, FM/FM RECEIVING EQUIPMENT

6. RECEIVERS (FM/FM LINKS)

PERFORM THE FOLLOWING PREPARATORY STEPS:
(1) STEP THE DCS OSCILLATOR 70 BAND CENTER (RC).

(2) SWITCH THE RECEIVER VIDEO BANDWIDTH SWITCH TO 500
KC, ON ALL RECEIVERS, :

{3) ON THE RF PATCH PANEL CONNECT THE BOONTON GENERATOR
TO THE RECEIVER RF INPUT,

(4) MODULATE THE BOONTON WITH THE OUTPUT OF THE DCS
OSCILLATOR:

(5) ON THE BOONTON GENERATOR ROTATE THE INTERNAL
MODULATION SWITCH TO THE OFF POSITION AND THE FM
MODULATION CONTROL 7O THE FULL CLOCKWISE POSITION,

(6) SWITCH THE DEV, KC SWITCH TO THE 150 KC POSITION,
DEVIATION METER SHOULD READ APPROXIMATELY 86 KHZ.

7y INSERT THE REAL TIME VIDEO PROGRAM BOARD INTO
STATION, THE STATION CONFIGURATION NOW CONFORMS TO
THE BLOCK DIAGRAM F1G, 4,

-

PERFORM THE FULLOWING OPERATIONAL STEPS3

(1) TUNE THE BOONTON GENERATOR TO THE GF1 TELEMETRY
RECEIVER AND ADJUST THE RF QUTPUT FOR 10 X
MICROVOLT SIGNAL STRENGTH,

(2) SELECT ON THE X BAR THE DCS, VERIFY THAT ALL
SUBCARRIER DISCRIMINATORS ARE READING MID SCALE ON
THE INPUT LEVEL METER,

(33 SELECT ON THE X BAR, THE GF1 TELEMETRY LINK.

(4) ADJUST THE OUTPUT LEVEL GONTROL ON THE RECEIVER S0
THAT THE LEVEL INDICATIONS ON THE DISCRIMINATORS
MATCHES THE LEVELS ORTAINED IN STEP 2.

- e we oy

S —

- =3

- - e

KSC FORM 23-81 D (6/64)
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. ) SATURN/APOLLO m::‘f 17
DATEs  NOVEMBER 12, 1965 LAUNCH OPERATIONS ° 3-CLGSEIB=202

REVISION RHICEE S~IR

B, FM/FM RECEIVING EQUIPMENT

(5) REPEAT STEPS 1 THROUGH 4 FOR ALL FM/FM TELEMETERS,

(C) PERFORM-THE FOLLOWING STEPS TO SECURE THE SYSTEM:

(1) ON THE RF PATCH PANEL DISCONNECT THE "SIGNAL GEN,
QUTPUT" AND RECONNECT THE ANTENNA INPUT TO THE
RECEIVER RF INPUT, oo ;

- -

(2) ON THE RF PATCH PANEL DISCONNECT THE "SIGNAL GEN,
OUTPUT"™ AND RECONNECT THE ANTENNA INPUT TO THE
RECEIVER RF INPUT, :

(3) TURN THE RF OUTPUT OF 'THE GENERATOR TO MIN,

7, FM/FM PATCHING

VERIFY THE FM/FM STATION PATCHING ACCORDING TO THE PATCHING WIRE
LIST, DRAWING NUMBER VE2~02151,

C. SS/FM RECEIVING EQUIPMENT
1, SS/FM RECEIVING EQUIPMENT
(A) PERFORM THE FOLLOWING PREPARATORY STEPS:

(1) ADJUST THE QUTPUT OF THE MIXER AMPLIFIER AND THE
DEMULTIPLEXER INPUT LEVEL CONTROL TO MAX,

(2) TURN QFF ALL VCO'S IN THE SSB SIGNAL SIMULATOR,

(3) PATCH THE CH. 1 SS/FM FREQ, OUTPUT TO THE CQUNTER
INPUT ON THE TEST PATCH PANEL,

(4) SELECT CAL ON THE SSB DEMUX INPUT SELECTOR,

(B) PERFORM THE FOLLOWING OPERATIONAL STEPS!

(1) MON]ITOR THE DEMUX INPUT AND ADJUST THE PILOT LEVEL
FOR 1,0 VPP INPUT,

KSC FORM 23-81 D (8/84)
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.

18
B=2(2
S=18

C. SS/FM RECEIVING

(2)

(3)

(4)

(5)

(7)

(8)

(9)

(10)

EQUIPMEN,

TURN QFF THE PILOT, TURN ON VCO NUMBER 1., AND ADJUST
ITS oUTPUT FOR 0.42 VPP AT THE DEMUX INPUT,

REPEAY STEP 2 FOR VCO'S 2 THRU 16 BE SURE ONLY ONE
VCO IS ON AT A TIME,

TURN ON ALL VCO'S AND THE PILOT, AND VARIFY THAT THE
ALARM L IGHT IS NOT LIT.

WITH THE METER SELECTOR IN THE REG, IN POSITION
ADJUST THE [NPUT LEVEL CONTROL ON THE DEMUX FOR
A=50B READING ON THE INPUT METER.

WITH THE METER SELECTOR IN THE REG, OUT POSITION
ADJUST THE REG, ADJ CONTROL FOR A-10DB METER READING

ADJUST THE #LEVEL ADJ," CONTROL ON THE DEMULTIPLEXER
CHANNEL 1 AMPLIFIER FOR 4 VOLTS PEAK-TO=PEAK AS
DISPLAYED ON THE OSCILLOSCOPE AND MONITOR AT A
FREQUENCY OF 1.5 KHZ, THE VC0O*S MAY BE ADJUSTED TO
OBTAIN =2KH7 #/~ 10HZ.,

/.§5
REPEAT STEPS 1, 2, AND 3 FOR CHANNELS 2 THROUGH 16

EXCEPT THAT THE CHANNEL 16 VCO IS NOT ADJUSTED FOR
FREQUENCY AT THIS TIME.

SET THE "QUTPUT SELECT™ SWITCH TO CHANNEL 16,

ADJUST THE 1100 HZ VCO FOR AN OUTPUT FREQUENCY OF
1032 HZ +/~ 10 HWZ,

ADJUST THE DISCRIMINATOR BALANCE CONTROL FOR CORRECT
UPPER BAND EDGE READING ON THE QUTPUT METER

LTI —

- e e =u

- o wm

- v - gen e

P r—

- o
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(12)

2, RECEIVERS

(1)

(2)

(3)

(4)

(1)

(2)

(3)

(4)

(1)

C. SS/FM RECEIVING EQUIPMENT

VERIFY THAT THE ALARM LIGHT IS LIT wWwHEN NO SIGNAL IS
APPLIED TO THE SYSTEM,

(SSB AND PCM LINKS)

(A) PERFORM THE FOLLOWING PREPARATORY STEPS:

SWITCH THE RECEIVER VIDED BANDWIDTH SWITCH TO 250 KC
ON ALL RECE]VERS, :

ON THE RF PATCH PANEL CONNECT THEvBODNTON GENERATOR
TO THE RECEIVER RF INPUT,

FM MODULATE THE RF GENERATOR OQUTPUT TO OBTAIN A
100KHZ DEVIATION AT A 70 KHZ DEVIATION FREQUENCY.

INSERT THE REAL TIME VIDEO PROGRAM BOARD INTO
STATION,

(B) PERFORM THE FOLLOWING OPERATIONAL STEPS:

TUNE THE RF GENERATOR TO A SSB TELEMETRY RECEIVER
AND ADJUST THE RF OUTPUT FOR 10 K MJCROVOLT SIGNAL

STRENGTH,

SELECT SSB LINK ON SELECTOR OF SS/FM CONTRO| PANEL
ADJUST THE VIDEO QUTPUT LEVEL CONTROL ON THE
RECEIVER SO THAT THE OUTPUT IS 3 VPP AS MONITORED ON
TRACE B OF THE S$SB SCOPE,

REPEAT STEPS 1 AND 2 FOR ALL SSB RECEIVERS.

RATCH PCM VIDEO NUMBER 1 ON TEST PANEL TO SCOPE
TRACE Ay SET REC. VIDEO OUTPUT FOR 3 VPP AND REPEAT
FOR REMAINING PCM RECEIVERS,

(C) PERFORM THE FOLLOWING STEPS TO SECURE THE SYSTEM:

ON THE RF PATCH PANEL DISCONNECT THE "SIGNAL GEN.
OUTPUT" AND RECONNECT THE ANTENNA OUTPUT TO THE
RECEIVER RF INPUT, ’

- -

-

-

- -

- -

KSC FORM 23:81 D (6/64)
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C. SS/FM RECEIVING EQUIPMENT

- e e s

(?) TURN THE RF OUTPUT OF THE GENERATQR TO MIN.

3, 450 KHZ DEMODULATORS
(A) PERFORM THE FOLLOWING PREPARATORY STEPS:
(1) CONNECT THE RF GENERATOR TO THE PECEIVER RF INPUT.

(2y FM MODULATE THE RF GENERATOR OUTPUT TO OBTAIN A
75 KHZ DEVIATION AT A 70 KHWHZ DEVIATION FREQUENCY.

(3) PATCH THE PRE~D OUTPUT QF THE GS~1 TELEMETER RECFIVER
INTO THE SSB 450 KHZ DEMOD AS SHOWN ON FI1G. 6.

(4y SET YHE RF QUTPUT LEVEL OF THE GENERATOR TO 5 K
MICROVOLTS,

(B PERFORM THE FOLLOWING OPERATIONAL STEPS:

(1) ADJUST THE QUTPUT LEVEL OF THE DEMODULATNOR FOR 3 V
PEAK TO PEAK,

- e

(2) REPEAT STEP 3 FOR TELEMETER RECEIVERS CS=-1 AND DS~1
AND NOTE THAT THE DEMOD OUTPUTS DO NOT CHANGE,

(3) REPEAYT STEPS 3(A) AND 3(B) FOR GP=1, CP=1 AND DP-1, NOTE
THAT THE 450 KC DEMOD INPUT AND OUTPUT IS LOCATED ON THE
TRS=1 PATCH PANEL
4, SS/FM PATCHING

VERIFY THE SS/FM STATION PATCHING ACCORDING TQ THE PATCHING WIRE
LIST DRAWING NUMBER VEZ2-021%1,

D, TRS-=1 RECEIVING EQUIPMENT

1. PCM SIMULATOR AND 600 KC DEMODULATOR

KSC FORM 23-81 D (6/64)
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(1)

(2)

(3)

{4)

(1)

(2)

(4)

(5)

(6)

(7)

D. TRS~1 RECEIVING EQUIPMENT

PERFORM THE FOLLOWING PREPARATORY STEPS:S

SWITCH TO SIMULATOR ON THE TRS~1 SYNCHRONIZER.

CONNECY THE 600 KHZ OUTPUT OF THE SIMULATOR TO THE
INPUT OF THE 60g KHZ DEMODULATOR ON THE TRS=1 PATCH
PANEL ;

PROGRAM GROUP A, MUX 0, FRAME 0 AND CHANNEL 1 ON THE
SIMULATOR SET THE PROGRAM WORD SWITCH TO 4 AND ALL
PROGRAM WORD SWITCHES TO THE »a" DOWN POSITION,

AQUIRE SYNCHRONIZATION ON THE TRS=~1 AND SET THE
QUICK LOOK To THE ADDRESS CALLED OUT IN STEP 3.

PERFORM THE FOLLOWING OPERATING STEPS:

MONITOR THE 600 KHZ OUTPUT OF THE SIMULATOR FOR A
5 VPP SIGNA[ OR GREATER, :

MONITOR THE VIDEO OUTPUT OF THE SIMULATOR FOR A
5 VPP OR GREATER SIGNAL,

(RS p——

MONITOR THE QUICK LOOK DIGITAL DISPLAY FOR ALL ZEROS
(ALL LAMPS 0OUT),

- o -

ON THE SIMULATOR SET THE TOP ROW OF PROGRAM WORD
SWITCHES TO THE "1® (UP POSITION) -~ MONITOR THE
QUICK LOOK FOR ALL LAMPS LIT.

ADDRESS THE QUICK LOOK TO GROUP B, MUX (g, FRAME o0 AND
CHANNEL 1, MONITOR THE DIGITAL DISPLAY FOR ALL
LAMPS 0UT,

SET THE SECOND ROW OF PROGRAM WORD SWITCHES ON THE
SIMULATOR TO THEg fige (UP POSITION) AND MONITOR THE
QUICK LOOK FOR ALL LAMPS WITs

ADDRESS THE QUICK LOOK TO GROUR A, MUX 0, FRAME 0.,
CHANNEL 2 AND REPEAT STEPS 4 AND 5 FOR THE THIRD ROW

KSC FORM 23-81 D (6/64)
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OF PROGRAM WORD SWITCHES,

(8) ADDRESS THE QUICK LOOK TO GROUP By MUX 0, FRAME 0,
CHANNEL 2 AND REPEAT STEPS 4 AND 5 FOR THE ROURTH
ROW OF PROGRAM WORD SWITCHES,

(9) SWITCH TO REC, ON THE SYNCHRONIZER AND. CONNECT THE
VIDEO OUTPUT OF THE 600 KH? DEMODULATOR TO THE
TRS-1 INPUT ON THE TRS=1 PATCH PANEL. MONITOR THWE
STATION FOR PROPER SYNCHRONIZATION gY OBSERVING THE
FRAME LOCK AND MASTER FRAME LOCK LAMPS THAT ARE LIT,

2, TRS=1 SYNCHRONIZER FUNCTION TEST N
(A; PERFORM THE FOLLOWING PREPARATORY STEPS!

(13 PATCH THE SIMULATOR 600 KHZ TO THE 600 KWZ DEMOD
INPUT AND PATCH THE DEMOD VIDEO OUTPUT TO THE TRS~1
INPUT ON THE TRS«{ PATCH PANEL,

(2) SWITCH THE RECORD OR SIMULATOR SWITGCH TO THE POS.
POSIT]ION,

(3) SWITCH THE SIGNAL SELECTOR SWITCH TO THE NR? SPACE
POSITION.,

(4) SWITCH THE REC,~SIMULATOR=TAPE SELECTOR SWITCH TO
THE SIMULATOR POSITION.

(5) SWITCH THE DATA SAMPLE INVERSION SWITCH TO THE UP
POSITION,

(6) SWITCH THE CH A AND CH B SWITCH TO THE CH A
POSITION.

(7) SWITCH THE FREQUENCY SELECTION KC SWITCH TO THE 50 =
100 KC POSITION, ‘

(B) SWITCH THE LOOP BANDWIDTH TO THE ,08% POSITION,

(9) SWITCH THE VCO/XTAL SWITCH TO THE VCO MODE,

(10) SWITCH THE HIGH=LOW SWITGH TO THE LOW POSITION AND
THE SERVO LOOP TO CLOSED POSITION,
-

KSC FORM 2381 D (6/64)
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3.

(B8)

PERFORM THE FOLLOWING OPERATING STEPS!

(1)

(3)

(5

(6)

MONITOR THE SIGNAL AT CHANNEL A AMP OUT AND ADJUST
THE GAIN CONTROL FOR APPROXIMATELY 2 VOLTS
PEAK=TO«PEAK SIGNAL AMPLITUDE, ADJUST POTENTIOMETER
ON THE RIGHT SIDE OF CARD 23 TO CENTER THIS SIGNAL
ABOUT GROUND,

MONITOR THE SIGNAL AT CHANNEL A DET IN JACKS,

THE SIGNAL SHOQULD BE APPROXIMATELY 5 VOLTS PEAK=TO~-
PEAK, ADJUST POTENTIOMETER ON RIGHT SIDE OF 25 TOQ
CENTER THIS SIGNAL,

ADJUST BOTH CHANNELS OF A DUAL TRACE SCOPE FOR
EQUAL GAIN AND SUPERIMPOSE THE TWO TRACES,

CONNECT ONE SCOPE PROBE TO CHANNEL A DET IN JACK AND
THE OTHER PROBE TO CHANNEL A LEBVEL JACK, ADJUST
POTENTIOMETER ON THE CARD Zé6 TO CENTER THE LEVEL
SIGNAL WITH RESPECTY TOQ THE DET IN SIGNAL.,

CHECK SIGNAL AT CHANNEL A DET OUT JACK. THE SIGNAL
SHOULD BE A NEGATIVE GOING DATA TRAIN VARYING FROM
GROUND T0O =11 */« 1 VvOLT,

CHECK THE CLOCK SIGNAL AT THE CLOCK JACK. THE
SIGNAL SHOULD BE NEGATIVE GOINT CLOCK PULSES VARYING
FROM GROUND TO -11 +/~ 1 VOLT,

SYNCHRONIZER BIT RATE CHECK

(A)

PERFCOR

(1)

(2}

(3)

M THE FOLLOWING PREPARATORY STEPSH

CONNECT THE CLOCK OUTPUT OF THME SYNCHRONIZER TO THE
ELECTRONIC COUNTER..

SWITCH GAIN CONTROL ON THE SYNCHRONIZER TO GROUND,

SWITCH THE SERVQ LOOP SWITCH TO THE OPEN POSITION,

- -

s - -

- -

-

P

- - .
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(8)

(C)

(A)

(8)

D TRS-1 RECEIVING EQUIPMEN

(4) SWITCH THE VCO=~XTAL SWITCW TO THE XTAL POSITION,
PERFORM THE FOLLOWING OPERATIONAL STEPS!
(1) SWITCH THE FREQUENCY SELECTION SWITECH TO THE 50 =

100 KC POSITION, THE COUNTER READOUT SHOULD BE
72 KHZ «/= 2 KMz,

(2) SWITCH THE VCO=XTAL MODE SWITCH TO THE VCO MODE,
(3) THE GOUNTER READOUT SHOULD BE 72 KWZ +/= 2 KHZ.

(4y VARY THE FINE FREQUENCY ADJUSTMENT FROM ONE EXTREME
TO THE OTHER VERIFY THAT YWE COUNTER READOUT FOLLOWS
THE VARJATION,

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

SECURING THE TRS~1,
(1) SWITCH THE SERVO LOOP SWITCH TO THE CLOSE POSITION,
t2) SWITCH THE GAIN SWITCH TO THWE MID POSITION,
(3) SWITCH THE VCO=XTAL SWITCH TO XTaL,

(4) DISCONNECT THE CONNECTION BETWEEN THE ELECTRONIC
COUNTER AND THE CLOCK ON THE SYNCMRONIZER,

4, FRAME AND MASTER FRAME THMRESHWOLD TEST,

PERFORM THE FOLLOWING PREPARATORY STEPRS!

(1) ATTAIN SYNC ON THE TRS=1 GROUND STATION USING THE
SIMULATOR 600 KHZ OR VIDEQD AS A SIGBNAL SOURCE,

(2) PULL THE DIGITAL SIGNAL SIMULATOR DRAWER OQUT TO
EXPOSE THE FORMAT SWITCHES,

PERFORM THE FOLLOWING OPERATING STEPS:

e e

- W ed

- e v

- e W

- e e e

Pttt o o S ko AT 0 S
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D, TRS-1 RECEIVING

(1)

(4)

{53

(6)

(7)

(8)

EQUIPMENT

SWITCH THE QUICK LOOK SWITCHWES TO WORD 298 MUX 1, 2
OR 3 FRAME Sw]TCH IN ANY FRAME EXCEPT 10.

NOTE THE QUICK LOCK DISPLAY OF WORD-29B IN [TS
DICGITAL FORM IS 1, 0, 1, 1, 0, 1, 1, 1, 1, 0, 29B IS
THE FIRST WORD OF THE FRAME SYNC WORDS,

" SET UP THIS SAME DIGITAL WORD ON THE DIGITAL SIGNAL

SIMULATOR IN THE BOTTOM (FOURTH) WORD, BIT SWITCHES
IN THE UP POSITION IS IN THE ONE "1" STATE. BIT
SWITCHES THE ZERO "0" POSITION ARE DOWN,

SWITCH THE SYNC ERRQR SWITCH TO THE ON POSITION,
THE STATION SHOULD MAINTAIN SYNC, VERIFY THAT THE
FRAME LOCK LIGHT AND THE MASTER FRAME LOCK LIGHT ON
THE DATA CONTROL PRANEL ARE ON,

SWITCH BIT 9 OF THE FOURTH WORD TQ THE no" POSITION,
VERIFY THE STATION MAINTAINS SYNC, IF THE STATION
LOSES SYNC., ROTATE THE FRAME SYNC AND MASTER FRAME
SYNC THRESHOLD CONTROL CLOCKWISE UNTIL FRAME LOCK
LIGHT AND THE MASTER FRAME LOCK LIGHTS TURN ON,

SWITCH BITS & AND 7 TO THE ®0" POSITION AND REPEAT
THE ABOVE STEP.

SWITCH BIT 6 TO THE *0" POSITION. [IF THE STATION
DOES NOT LOSE SYNC ADJUST THE FRAME SYNC AND MASTER
FRAME SYNC THRESHOLD CONTROLS COUNTER CLOCKWISE
UNTIL THE FRAME LOCK AND MASTER FRAME LOCK LIGHTS GO
ouT,

LOCK THE FRAME SYNC THRESHOLD AND MASTER FRAME SYNC
THRESHOLD CONTRQL AT . ITS PRESENT SETTING.

TURN THE SYNC EKRGR SWITCH TO THE OFF POSITION AND
CLOSE DRAMWER,

-

R ——

-

- - -

P ——

- . -

- -

- - |

- .y -
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5, DECOMUTATOR AND DEEGODING ACCURACY CHECK
(A) PERFORM THE FOLLOWING PREPARATORY STEPS

(1) SYNCHRONIZE THE STATION ON THE SIMULATOR 600 KWZ OR
VIDED OUTPUT,

(2) SWITCH THE MODE SELECTOR TO THE CALIBRATE POSITION,

(3) SWITCH THE DECIMAL CALIBRATE SWITCH TO THE MAN. CAL
POSITION.

(4) SWITCH THE CALIBRATE CONTROL SWITCHES TO THE DOWN
non POSITION,

(5) SET ANALOG POLARITY SWITCH T0 POS, POSITION,

() PERFORM THE FOLLOWING OPERATIONAL STEPS TO DETERMINE THE
DECODING ACCURACYS '

(1) DEPRESS THE SET BUTTON ON THE DAC CALIBRATOR.

(2) WITH THE DANA VOLTMETER, MONITOR THE OUTPUT OF EACH
DAC ASSEMBLY, THE METER READING SHOULD BE 0 V +/-
04 VOLTS,

(3) SWITCH BIT, SWITCH 64, ONLY TO THE UP "iv POSITION.
DEPRESS THE SET BUTTON ON THE DAC CALIBRATOR,

(4) WITH THE DANA VOLTMETER, MONITOR THE OUTPUT OF EACH
DAC ASSEMBLY, THE METER READING SWOULD BE 2.5 2
VDE /= ,020 yDC.

(5) RETURN BIT 64 TO ZERO AND SWITCH BIT, SWITCH 128,
ONLY T0 THE niw POSITION, DEPRESS THE SET SWITCH,

(63 MONITOR EACH DAC OUTPUT, THE VOLTAGE SHOULD BE
5,020 VDG #/- ,020 VDC.

“

KSE FORM 23:81 D (6/64)




s [}

E ‘ SATURN/APOLLO ... 27
nrvieione NOVEMBER 12, 1965 LAUNCH OPERATIONS s 3-CLGSE18-202
D. TRS=1 RECEIVING EQUIPMENT

(7) SWITCH ALL THE BIT SWITCHES TO THE 1" POSITION AND
DEPRESS THE SET SWITCH:

(8) MONITOR EACH D,sA OUTPUT, 'THE VOLTAGE SHOULD BE
#10,00 VvDC /= ,02 VDC,

(C) PERFORM THE FOLLOWING OPERATIONAL STEPS TO DETERMINE THE
ADDRESS ACCURACY!

(1) SWITCH THE MODE SELEGTOR SWITCH TO THE' OPERATE
POSITION,

(2) PROGRAM THE DIGITAL SIGNAL SIMULATOR WORD ND, ONE
TO A KNOWN TELEMETRY CHANNEL TIME SLOT, PATCH THIS
WORD INTO A KNOWN D/A GATE,

(3) PUT THE BIT SWITCHES OF WORD ONE IN THE SIGNAL
SIMULATOR TO THE DOWN "0" POSITION,

(4) MONITOR THE OUTPUT OF THE D/A GATE SELECTED IN
STEP 2, THE READING SHOULD BE 0 V,

(5) USING THE QUICK LOOK PANEL., MONITOR THE WORD
SELECTED IN STEP 2,

(6) SWITCH THE MOST SIGNIFICANT BIT ON THE SIGNAL
SIMULATOR TO THE "t1" POSITION, THE MOST SIGNIFICANT
BIT LIGHT SHOULD COME ON THE QUICK LOOK PANEL. THE
D/A GATE QUTPUT SHOULD INDICATE 50% OUTPUT.

(7) REPEAT STEPS 3 THROUGH 6 FOR ALL 10 D/A GATES,
6, RECEIVERS (PCM LINKS)

IDENTICAL TO SECTION C2 EXCEPT THAT PCM LINKS ARE SUBSTITUTED
FOR THE SSB LINKS,

- -

- o

- -

- - -

-y

- -

- -
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D, TRS~1 RECEIVING EQUIPMENT

7, VERIFY THE PCM/FM STATION PATCHING ACCORDING TO THE PATCHING WIRE
LIST NUMBER VE2-02151,

E, COMMON EQUIPMENT
1, TAPE RECORDER CHECK
(A) PERFORM THE FOLLOWING PREPARATORY STEPS:!

(1) REMOVE THE ASSIGNED INPUT CONNECTIONS TO THE TAPE
RECORDER,

(2) SELECT DCS ON THE CROSSBAR CONTROL RANEL,
(3) STEP THE DCS TO MIDBAND,
(4) ADJUST THE TELEMETER INDICATOR FOR A NORMAL DISPLAY.

(5) DISPLAY THE OUTPUT OF THE 70 KHWZ DISCRIMINATOR ON A
SCOPE,

(6) USING THE DCS OSCILLATOR CALIBRATE THE SCOPE FOR A
7.8 CM DEFLECTION FOR A # AND = 3,75X DEVIATION OF
THE 70 KHZ SIGNAL, THE SCOPE 1§ NOW CALISRATED FOR
1%/CM,

(7) STEP THE DCS OSCILLATOR TO MIDBAND AND INCREASE THE SCOPE
VERT SENITIVITY 10 TIMES,

(8) SELECY EXTERNAL ON THWE TMI INPUT SELEGTOR., THE
STATION NOW CONFORMS TO THE BLOCK NDIAGRAM FIG. 7,

(B) PERFORM THE FOLLOWING OPERATING STEPS:

(1) CONNECT THE OUTPUT OF THE DCS TO TRACK 1 INPUT AND
TRACK 4 OUTPUT TO THE EXTERNAL TMI JACK INPUT, SET
THE RECORD LEVEL OF TRACK 4 TO 0 DB, S&TART THE
RECORDER IN THE RECORD MODE AND MON[TOR THE TM1 FOR
A NORMAL SUB=CARRIER PRE<EMPMASIS DISPLAY,

O e e =

(2) REPEAT STEP 1 FOR TRACKS 2, 8, 6, 7, 10, 11 AND 14,

e W uE 9w e

K88 FORM R9-81 B (8/84)
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E, COMMON EQUIPMENT

(3) RETURN The DCS QUTPUT TO TRACK 7 AND TURN 0OFF
CHANNELS 16 AND 17, RECORD THIS SIGNAL FOR ABOUT 5
MINUTES THEN REWIND THE TAPE TO PLAY BACK THIS
SIGNAL .,

- -

(4) SELECT TRACK 7 A3 AN INPUT TO THE DISCRIMINATORS AND
START THE RECQRDER InN PLAYBACK, -

- -y

{(5) MONI!TQR THE SCOPE FOR % OF WOW AND FLUTTER ,4% OR
LESS S ACCEPTABLE.

- -

16y PATCH TME QUTRUT OF AN AUDIO OSCILLATOR TO THE INPUT
OF TRACK 3 AND MONITOR THE QUTRUT OF TRACK 3 WITH AN
AC VOLT METER, SET THE FREQUENCY TO 450 <H7 AND THE
INPUT LEVEL TO 3 VPP AND START THE RECORDER IN THE
RECCRD MODE,

-y

{7y SET THE INPUT 70O TRACK 3 FOR 0 DB AND MONITOR THE
QUTPUT FOR 0 DB +/= 1 DB,

- -y =

(8) REPEAT STEPS 6 AND 7 FOR TRACKS 4, 8, 9, 12 AND 13.

P )

(9) RETURN THE STATION T2 THE NORMAL PATCHING
CONFIGURATION,

- -y =

2, HONEYWELL 1612 VISICORDER TEST

v uanpetatsWARNINGr o st st wna2

THE RECORDING LAMP USED IN THE
NSCILLOGRAPH IS A HIGBH PRESSURE
MERCURY VAPOR LAMP THAT EMITS -
ULTRAVIOLET LIGHT, UNDER NORMAL
OPERATING CONDITIONS:; THE LAMP
IS SHIELDED T0O PROTECT THE
OPERATOR, IF IT SHOULD BECOME
NECESSARY TO BE EXPOSED TO THIS
LIGHT WHILE MAKING ADJUSTMENTS,
SUITABLE EYE PRQTECTION SHOULD

KSC FORM 23-81 D (6/64)
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BE WORN, AND THE LAMP SHOULD
NEVER BE VIEWED DIRECTLY,

Ehunu e R e WARNINGH e ® % wwanuwnn

(Ay PERFORM THE FOLLOWING PREPARATORY STEPS!

{13 INSERT THE REAL TIME VIDEQO PROGRAM PATCHROARD INTO
THE CORRESPONDING PANEL.

(2y PATCH THE OUTPUT OF THE S$SB DEMUX CHANNELS 1-15 TO THE
INPUTS OF CHANNELS 1«15 OF THE VISICORDER ON THE
TEST PATCH PANEL, FATCH CHANNEL 16 TO THE SSB ALARM,
CHANNEL 17 TO THE 960 DISCR, OUT AND CHANNEL 18 TO
TIMING DISCR. OUT,

(3) SET OSCILLOGRAPH CONTROL AS FOLLOWS; GRID INTENSITY
« MEDIUM: SPOT INTENSITY = AUT3 TIMELINE INTERVAL
~ 13 POWER = GREEN; LAMP « GREEN; DRIVE =~ GREEN;
GRID LINES « GREENp ~ AUTO RECORD = NOT ILLUMINATED;
PAPER HEAT w» NOT JLLUMINATED); SPEED - 1 IPS;
LATENSIFIER LIGHTS -~ WHITE ON, CONTROL NOT
MENTIONED MAY BE IN ANY POSITION,

(By PERFORM THE FOLLOWING OPERATIONAL STEPS:

(13 PULL THE 0SCILLOGRAPH FROM THE RACKS ON ITS EXTEWNDER
RAILS AND OPEN THE MWINGED TOP COVER,

- ee

t2) VERIFY THAT THE RECORDING L AMP HAS STABILIZED BY
OBSERVING THE GALVANOMETER LIGHT SPOTS FROM THE
FRONT OF THE OSCILLOGRAPH,

B

{3) REMOVE POWER FROM THE SSB SIMULATOR AND INSERT A
GALVANOMETER ADJUSTING TOOL INTO THE SLOT IN THE TOP
OF GALVANOMETER NO, 2,

R s

(4) TURN THE GALVANOMETER AS REQUIRED TO POSITION THE
SPOT IN THE CENTER OF LOCATOR LABELED NO, 2 AS
VIEWED FROM THE FRONT OF THE OSCILLOGRAPH,

{5y REPEAT STEPS 3 AND 4 FOR GALVANOMETER 3 THROUGH 18,

e ]

L -
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E, COMMON EQUIPMENT

(6)

(7)

(8)

(9)

(10)
(11)

(12)

(13)

3, CIF INTERFAC
INFORMATION
4, ANTENNA POSI

(A) PERFOR

POSITION GALVANOMETERS 20 THROUGH 23 SO THAT THEIR
LIGHT SPOTS DO NOT APPEAR ON THE OSCILLOGRAPH PAPER,

THE SPOT FOR GALVANOMETER NO, ilSHOULD APPEAR AS A
1 PPS SIGNAL (TIMING), CENTER THIS SIGNAL BENEATH
THE POSITION OF THE LOCATOR LABELED "TIMING",

- -y =

ADJUST THE PEAK=TO=PEAK DEFLECTION OF CALVANOMETER
NO, 1 TO APPROXIMATELY 1/4 INCH UT!LIZING THE
GALVANOMETER GAIN CONTROL,

R

CENTER THE SIGNAL ON GALVANOMETER NO; 1 BENEATH
LOCATOR POSITION 1 A 3= v

- -

REPEAT STEP 9 FOR CHANNEL 2-17,

APPLY POWER TO THE SSB SIMULATOR AND ADJUST THE
DEFLECT]JON OF CHANNEL 1 TO 172 INCH P~P UTILIZING
THE GALVANOMETER AMPLIFIER GAIN ADJUSTMENT,

(THE GALVANQOMETER AMPLIFIERS ARE LOCATED ABOVE THE
OSCILLOGRAPH AND ARE NUMBERED FROM LEFT TO RIGHT AND
TOP TO BOTTOM, 1 THROUGH 18, TO CORRESPOND TO THE
FIRST 18 GALVANOMETER CHANNELS,)

- - - -

TURN THE OSCI!LLOGRAPH ON ]N THWHE RECORD MODE, VERIFY
APRPROXIMATELY EQUAL DEFLECTJONS ON ALL CHANNELS AND
NO OVERPLAYS OF TRACES,

- ——

TURN THE OSCILLOGRAPHW LAMP OFF IF NO RECORMING IS
PLANNED WITHIN THE NEXT HOUR,

- -

E
NOT AVAILABLE AT THIS TIME,
TION CONTROL: TEST

M THE FOLLOWING PREPARATORY STEPS?
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REVISION
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SATURN/APOLLO Ny ' 32
NOVEMBER 12, 1965 LAUNCH O™~ " {IONS TESTNQ.  3.CLGSEIR=202

VEHICLE S~1R

E.

Fo

COMMON EQUIPMENT

(1) REQUEST THAT AN OPERATCGR PROCEED TO THE BLOCKHOUSE
ROOF W]TH A MAGNETIC COMPASS AND A NORCOM HEADSET,
HE wWILL VISUALLY VERIFY ANTENNA AZIMUTH,

Nt nnn e nn Wl B CALUTION® %% %08 %5 %0

THE ROOF OPERATOR SHOULD REMAIN
CLEAR OF THE ANTENNA AT AlLL
TIMES,

aun e wmnnw st CAUT T ON o3t 0 3 3t 0b 06 6 30 26 8

(B) PERFORM THE FOLLOWING OPERATIONAL STEPS}

(1) OPERATE THE CW OR CCWw CONTROL UNTIL THE METER
INDICATES "N" (NORTH), THE ROQF OPERATOR WILL
VERIFY THAT THE ANTENNA IS POINTING NORTH: USING THE
MAGNETIC COMPASS,

e e v

(2) OPERATE THE CWw QR CCW CONTROL UNTIL THE METER
INDICATES "p®, THE ROOF QPERATOR WILL VERIFY THAT
THE ANTENNA IS POINTING DIRECTLY AT THE PAD,

e wD A W

TELEMETRY MONITOR STATION
1, TELEMETRY INDICATOR (MONITOR STATION)
{A; PERFORM THE FOLLOWING PREPARATORY STEPRS!H

(1) SET THE FRONT PANEL CONTROLLS AS FOLLOQWS!

FREQ SCALE LOG
AMPLITUDE SCALE LIN
VIDED FILTER auT
SCALE MULTIPLIER X110
ATTENUATOR 10
GAIN MIN
ALL OTHER CONTROLLS ANY SETTING

KSC FORMN 3381 D (8/84)




o SATURN/APOLLO DA 33

DATE: : : TEST NQ. ~ d
et NOVEMBER 12, 1965 LAUNCH OPERATIONS VEHICLE 3 CLGSEIFasngJS

F. TELEMETRY MONITOR STAT[Un
(2) DISPLAY THE DCS ON THE SCREEN
(B) PLLFORM THE FOLLOWING CRERATING STEPS:!

(1) ADJUST THE GAIN CONTROL FOR AN ON SCALE DISPLAY

-y -

(2) ADJUST THE 350 CPS CONTROL FOR THE 400 CPS PIP TO
ALIGN WITH THE 400 CPS MARKER ON THE SCALE.

-y -

(3) ADJUST THE 5 KC CONTROL FOR THE 5,4 KC PIP TO ALIGN
WITH THE 5.4 KC MARKER ON THE SCALE,

e el

(4) ADJUST THE 85 KC CONTROL FOR THE 70 KC PIP TO ALIGN
WITH THE 70 KC MARKER ON THE SCALE.

- - oy

(5) REPEAT STEPS 2, 3 AND 4 AS THERE IS SOME INTERACTION
BETWEEN CONTROLS.,

2, PAM MONITOR (MONITOR STAT]ION)
SAME AS SECTION B1.
3. PaAM SYNCHRONIZER {(MONITOR STATION;
SAME AS SECTION B3,
4, SWITCHING DISCRIMINATCR
(A) PERFORM THE FOLLOWING PREPARATORY STEPS!

(1) PATCH THE DCS OSCILLATOR INTO THE VIDEO MATRIX QUT
POSITION ON THE PATCH AND SWITCH PANEL.

(2) SELECY DISCR IN ON THE SCOPE A IN, AND COUNTER IN,
INPUT SELECTOR,

(33 SELECT DISCR QUT ON THE SCOPE B IN, INPUT SELECTOR,

(4) STEP THE DCS TO THE MIDBAND PROSITION.

t KSC FORM 23-81 D (6/64)
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NOVEMBER 12, 1965 LAUNCH """ [IONS © 3-«CLGSEIB=202

VEHICLE g1 8

DATE:
REVISION

F., TELEMETRY MONITOR STATICw

(5) SET THE DISCRIMINATORS CONTROLS AS FOLLOWSH

CHANNEL SELECTOR : 400 CPS
FUNCT]ON OPER,
OFFSETY g ANY

AMP GAIN B3

RANGE ON SCALE
2 ; METER READING,

(B) PERFORM THE FOLLOWING OPERATING STEPS!

- ey W

(1) CHECK THE DEVIATION METER A FOR 0% +/~ ,25% READING

(2) CHECK THE SCOPE READING TRACE B FOR 0 VDC +/~ .1 voe

e o v e

¢33y CHECK THE COUNTER FOR A CORRECT READING ACCORDING
TO THE CHANNEL SELECTOR POBITION,

- .

(4) REPEAT FOR CHANNELS 2«18 AND E,

e

(5) SWITCH THE DCS TO UPPER BAND EDGE, AND THE BAND
SELECTOR SWITCH ON THE DISCRIMINATOR TO 400 CPS,

oo Ny ey

(6) CENTER THE SCOPE B TRACE ON GROUND AND ADJUST THE
GAIN FOR 2 VPR/CM, ADJUST THE AMP GAIN CONTROL ON THE
DISCRIMINATOR FOR A 2,5 CM DEFLECTION ON THE SCOPE,

e ]

(7) CHECK THE DEVIATION METER FOR A READING OF 7,.5%
FOR CHANNELS 1~18 AND E,

- e s

(B) REPEAT STEP 7 FOR THE LOWER BAND ENGE SETTING ON
THE DCS,

- e e we ow

5, RECEIVERS

SEE SECTION B6 FOR FM/FM TELEMETRY RECEJVERS AND SECTION C2
FOR S$SB AND PCM TELEMETRY RECEIVERS,

KSC FORM 23-81 D (8/64)




. o SATURN/APOLLO PAGE o
o« NOVEMBER 12, 1965 LAUNCH OPERATIONS TESTNG. 5 CLGSEIB-202

REVISION —— ek

F. TELEMETRY MONITOR STAT|GH
6, MONITOR STATION PATCHING

VERIFY f+z MONITYOR STATION PATCAING ACCORDING- TQO THE FPATCHING
WIRE DRAWING NUMBER VEZ=02151

KSC FORM 23-81 D (6/64)
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BATE: TEs7 NO. 3~CLGSEIB-202°
REVISION LAUNCH OPERATIONS vedicLE SATURN IB
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REVISION LAUNCH: OPERATIONS SATURN IB
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LAUNCH OPERATIONS TEST NO. 3_CLGSEIB-202
VEHICLE SATURN IB
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DATE:, TEST NO. 3-CLGSEIB-
REVISION LAUNCH OPERATIONS VEHICLE SATURN IB
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SATURN / APOLLO

Launch Operations

T\TLE

TEST NUMBER

DATE TEST PERFORMED

VEHICLE

NOTES PERTINENT TO THIS PROCEDURE

THIS PROCEDURE HAS BEEN COMPLETED AND THE RESULTS WERE SATISFACTORY.

CCSD RESPONSIBLE ENGINEER

Date:

NASA RESPONSIBLE ENGINEER

Date:

CONTRACT NAS 8-40l6




