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ITEM ISSUE ITEM ISSUE ITEM ISSUE ITEM ISSUE ITEM ISSUE ITEM ISSUE 

CHECKLIST TAP- 128 DLP-525 
RTL-001 TAP-129 DLP-526 
RTP-002 TAP- 130 DLP- 527 
ATL-030 TAP- 131 DLP-528 
ATP-031 TAP- 132 DLP- 529 
COL-050 TAD- 133 DLP-530 
TIL- 095 TAD- 134 DLP-531 
TAP- 100 TAP- 135 DLP-532 
TAD- 101 TAD- 136 DLP - 533 
TAP- 102 TAD- 137 DLP - 534 
TAP- 103 DLP - 500 DLP-535 
TAP- 104 DLP-501 DLP-536 5; 
TAP- 105 DLP- 502 DLP - 537 :a< 
TAP- 106 DLP - 503 DLP- 538 
TAP- 107 DLP- 504 DLP- 539 
TAP- 108 DLP - 505 DLP-540 
TAP- 109 DLP - 506 DLP-541 
TAP-110 DLP - 507 DLP- 542 
TAP-111 DLP- 508 DLP- 543 

DLP-509 -DLp---e-------------.p-------------- I 
TAP-113 DLP-510 XL-890 
TAP- 114 DLP-511 
TAP-115 DLP-512 
TAP-116 DLP-513 

m I 
TAD-118 DLP-515 
TAP-119 DLP-516 
TAP- 120 DLP-517 
TAD- 121 DLP-518 

. 
TAP- 123 DLP-520 
TAD- 124 DLP-521 
TAP- 125 DLP-522 
TAP- 126 DLP-523 
TAP- 127 DLP- 524 
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.JO6 
NO. ROUTINE TASK CLASS FREQ PROCEDURE 

NUHSER 
I , 

I 1 CHECK TRANSRITTER UETER INOICATIONS I md I 3H I DLP-500 I 
1 MEASURE TRANSMITTER FREQUENCY I M I 3H I OLP-501 I 

I REASURE TRANSHITTER CARRIER POYER OUTPUT Id 4 DLP-502 I 
1 TEST AUTOMATIC LEVEL CONTROL (ALC) OPERATION I Ru I 3fl I DLP-503 I 
I TEST HONITOR RECEIVER OUTPUT 14 4 OLP-504 I 

MEASURE TRANSHITTER TO CONTROL TERHINAL 1900-HZ, 2100-HZ. AN0 2900-HZ SIGNALING TONE LEVELS mu 3H DLP-505 

HEASURE TRANSHITTER TO CONTROL TERHINAL 1900-HZ. 2100-HZ. AND 2900-HZ SIGNALING TONE FREQUENCIES Hu 3N DLP-506 

MEASURE TRANSHITTER TO CONTROL TERHINAL SIGNALING TONE LEAKAGE 

REASURE TRANSHITTER TO CONTROL TERHINAL IOOO-HZ TONE LEVEL 

HEASURE CONTROL TERHINAL TO TRANSRITTER 1900-HZ, 2100-HZ. AND 2900-HZ SIGNALING TONE LEVELS 

HEASURE CONTROL TERHINAL TO TRANSHITTER IOOO-HZ TONE LEVEL 

TEST TRANSHITTER RESPONSE TO CONTROL TERRINAL SIGNALING 

TEST TRANSMITTER SIGNALING OF HAJOR AND NINOR A. 6, AN0 C ALARHS 

TEST TRANSHITTER SIGNALING OF VSWR ALARH 

TEST TRANSHITTER AUXILIARY SIGNALING BOARD 

TEST TRANSHITTER RF FAIL ALARII INOICATION FROM CONTROL TERHINAL 

SELF-CHECK KS-21277 ROUTINER TEST SET FOR TRANSHITTER TEST 

mu 3H OLP-507 

M 3H OLP-509 

mu 3m DLP-509 

Hw 3H OLP-510 

IN 3H RTP-002 

mu IH DLP-5 11 

PM IH DLP-512 

mu 1R DLP-513 

M IH DLP-514 

M 6H DLP-53 1 

I I I I 

1 Issue 2 1 FEB 1979 
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PROCEDURE 
ACCEPTANCE TASK LIST NURSER 

ACCEPT COAST STATION TRANSMITTERS ATP-031 

Issue 2 FEB 1979 

403-200-503 ATL 
‘lCCEPTANCE TASK - COAST STATION TRANSMITTERS PAGE 1 of 1 030 



MEASURE TRANSRITTER TO CONTROL TERRINAL 1900~HZ 2100-HZ AND 2900-HZ SIGNALING TONE LEVELS 





PROCEDURE 
TROUBLE INDICATED RAY ALSO BE REPORTED AS NURBER 

RAINTENANCE PHILOSOPHY TAO-136 

AUTMATIC DEVICES 

TRANSRITTER ALARH LAMP TAP-l 14 

VSWR/TUSE ALARH LAHP TAP-l 15 

TRANSRITTER FUSE LAHP TAP- 132 

TROUBLE REPORTS 

LOCATE TRANSRITTER FAULT FROH 
TROUBLE REPORT 

TAP- 132 

Issue 2 1 FEB 1979 

rROUBLE INDICATOR LIST - COAST STATION TRANSMITTERS PAGE 1 of 1 095 



\ / 
ON 

* 
[4] SEE YARNING 1. 
REPLACE AUXILIARY, BUFFER, 

(2) WILL 
YES 

OSCILLATOR-SYITCH-COH6INER (OSC), 
TRANSRITTER TURN 106IC. AN0 FILTER-LIRITER- 
ON LOCALLY * DETECTOR (FLO) BOARDS YITH SPARES 

OLP-525. IF TRGlBLE 16 NOT 
CLEARED. REPLACE LGU VOLTAGE 

NO FAIL SAFE BOARD OLP-536 

b 

[3] IS LOCAL OR [5] IS TEST METER [S] SEE 

HI6H VOm LAW -24V INDICATION YES 
TAO-101 AN0 CHECK 

LIGHTED OK + OPERATE PATHS GF 
Kl. K3. g_7, s, 

-!! 

No No 

w 
[9] PERFMR 
DLP-5GG FOR 
OTHER TROUBLE 
INOICATORS 

c 

CLEAR TRANSMITTER ON AND/OR OFF TROUBLE 

VI f 
/ 
/ 

pEE [OLP-5251 TO PREVENT OARAGE / 

TO CIRCUIT BOARDS. ALSO, TO PREVENT/ 
OARAGE BY STATIC ELECTRICITY, 00 / 
MT TOUCH ANY BARE SURFACE SUCH 
AS CONTACT POINTS / 

/ 



Iwo 
[lo] HAVE CONTROL 
TERtlINAL INITIATE 
TRANSRITTER 
TURNON AND HOLD 
UNTIL TROUBLE IS 
CLEARED 

I”1 

I’21 

-26 06fl 
CONDITION ROUTINER TEST 2900-HZ TONE 
SET FOR TEST [ OLP-5311 

CONNECT PATCH CORD TO 
OSCT JACK OF 
ROUTINER TEST SET AND 
YOZCE JACK OF 
TRANSHITTER 

INITIATED INTO 
TRANSRITTER 
SIGNALING 
CIRCUITS 1141 SET 

TRANSHIT RODE 
4 y&J1 TCH TO m d 

I [ 131 SET IBU.E SWITCH TO ON 

CLEAR TRANSMITTER ON AND/OR OFF TROUBLE 

YES -T- 

NGTE 
IF AUXILIARY OR OSC 
BOARDS ARE REPLACED. 
ENSURE THEY ARE PROPERLY 
ADJUSTED. AUXILIARY - 
OLP-539, osc - OLP-505 
AND OLP-506 

’ TO pEE [OLP-5251 TO PREVENT/ 
/ OARAGE TO CIRCUIT BOARDS. / 
/ ALSO, TO PREVENT OARAGE BY 
f STATIC ELECTRICITY, 00 NOT 

TOUCH ANY BARE SURFACE SUC 
AS CONTACT POINTS 

I’ I , 

Issue 2 1 FEB 1979 
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1 1171 SEf I YARNING 3. 
INSTALL OLD BOARDS 
IN THEIR ORIGINAL 
POSITIONS AND OSC 
BOARD ON EXTENDER 
BOARD OLP-525 

[ 191 CONOITION 
DIGITAL MJLTIMETER 

l TO HEASURE 24V , 
OLP-540 AT PIN 

11 OF OSC BOARD 
L 

YES jmi 

I CLEAR TRANSMITTER ON AND/OR OFF TROUBLE 

PAGE 4. CHECK 

OISTRIBUTION 

m epyEB WITCH IS SET TO 
pEE [OLP-5251 TO PREVENT DAMAGE 
TO CIRCUIT BOARDS. ALSO, TO 
PREVENT DAMAGE BY STATIC 
ELECTRICITY, 00 NOT TOUCH ANY 
BARE SURFACE SUCH AS CONTACT 

Issue 2 [ FEB 1979 
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L 

[22] DOES 
TRANSMITTER 
TURN OFF IN RER 
POSITION - 

NO 

w 

6 
231 SEE FIG 1. 
HECK 12V AN0 

-12 OISTRIBUTION 

SWITCH-CMBINER LESS 
THAN 11.7 VOLTS 

YES 

[25] SEE YARNIN6. 
REPLACE AUXILIARY, 
BUFFER, OSCILLATOR- 
WITCH--1NER (OSC), 
LOGIC, AND FILTER LIHITER- 
DETECTOR (FLO) BOARDS WITH 
SPARES [OLP-525 OR LW 
VOLTAGE FAIL ! SA E BOARD IF 
TROUBLE NoT CLEARER [OLP-5361 

L 

\ 

(301 CHECK 

IN 11 OF OSCILLATOR- YES _ 
CIRCUIT YIRIWO 

MITCH-CWINER 
FRM pIN ,2 TO K2 

RELAY OF OSCILLATOR- 
\ 

WITCH-COHBINER 
24 VOLTS /--I :4 VOLTS / 1 

\ / \ / 
SNITCH-COMINER 

I 

-T- -l=- 
, 

+ 
[27] SEE WARNIl. 
REPLACE AUXILIARY, 
BUFFER, OSCILLATOR- 
SNITCH-COIIBINER (OSC). 
LOGIC, Am FILTER LIHITER- 
MTECTOR (FLO) BOARDS WITH 
SPARES [OLP-525 

b 
OR LOY 

VOLTAGE FAIL SA E BOARD IF 
TRWBLE NoT CLEARER [OLP-5361 

CLEAR TRANSMITTER ON AND/OR OFF TROUBLE 

c 291 REPLACE 
Oy VOLTAGE 

FAIL SAFE BOARD 
[ OLP-536) 

I 

I I 
MM WITCH IS 
SET TO OFF [OLP-5251 
TO PREVm DAMAGE TO 
CIRCUIT BOARO6. ALSO 
TO PREVENT DAMAGE BY 
STATIC ELECTRICITY. 
Oo NoT TOUCH ANY BARE 
SURFACE SUCH AS 
CONTACT POINTS 



OV TRMTR ON 
CONTROL LOGIC 

:;:V REG 

I;:V REG 

I 17 
1 

- 

- 

- 
- 

- 

GNI 
- 

- 

- 

- 

-12v 

L +- *1 10 
*H 11 

5 0% 

12 
6 12 

I 
4 

t t 
7-10 7-19 
l 24V +24V 
FROCl TO K2 
RELAY RELAY 

-26 OBH 
2900 HZ 
AUDIO IN 

FIG. 1 

CLEAR TRANSMITTER ON AND/OR OFF TROUBLE 

SUPPLY Am) 
TAO-101 

SAFETY 
AN0 
CALLING 

4 E LGU 
VOLTAGE 

FAIL 
F SAFE 1 



1 11-19 

22-14 

-24V RE( 
, 

FROH 
RENOTE 
SIGNALING 
TRANSMITTER 
TURNON 

A 

TS2-11 
STRAP 
TS2-10 

22-1s 
DC 

+24V RELAY SUPPLY HIGH VOLTAGE 

S3-A 

HIGH 
VOLTAGE 

CHO 
RESPONSE 
(OPTION) 

17-14 

16-14 

PA 
IS-3 19-3 ; K7 SB-6 

PLATE 

u HIGH 
OVERLOAD IPA BIAS VOLTAGE 

INTERLOCK 
K4 

TRANSRITTER ON 

K3 

p 

Kl HIGH?OLTAGE 

F------- 
. 

16-4 
u 

LATCHING 

SSl-B 

A3H 

PA 
CATHODE 
RETURN 

21-4 

20-4 

13-S 

14-S 

LSENSOR 

RF ON 
BOARD 

CIRCUIT 

[ Issue 2 1 FEB 1979 1 
. 
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CLEAR MODE COMMAND TROUBLE 

[ 21 SEE YARNING. 
REPLACE SUFFER 
BOARD WITH SPARE 
[ OLP-5251 

WARNING P 
m fQ@ SYITCH IS / 

SET TO E (OLP-5251 TO 
/ 

PREVENT DAMAGE TO CIRCUIT / 
BOARDS. ALSO, TO PREVENT / 

OARAGE BY STATIC ELECTRICITY,’ 
00 aT TOUCH ANY BARE SURFACE ’ 
SUCH A6 CONTACT POINTS 

1 PAQL 1 of 2 I1021 



+24V REG 7-8 

v 7-g 

/ / 
12V GAD 12V GAD . . -12v 

SAFETY AND CALLING 

12v 

IN FIG. 2 SD-2RllO-01 

FIG. 1 

TO 
EXCITER 
UNIT 
[FIG. 1] 

2900 HZ 
OFF 

ON 
2100 HZ 
OFF 

ON i i I I 
1900 HZ I 

I 
OFF 

I I 
I I 
I 
I I 

ON 
I t I I 
I I I I I I I 

RON 
SSB RCVR 

SO-2RllO-01 
SEQUENCE DIAGRAM 

FIG. 2 

[ Issue 2 1 FEB 1976 1 

CLEAR MODE COMMAND TROUBLE 



[ 1 ] SEE WARNING. I I 
REPLACE BUFFER, 
OSCILLATOR-SYITCH- 
CONBINER (OSC). LOGIC, 
AND FILTER-LIHITER- 
DETECTOR iFLO BOARDS H 

1 UITH SPARES [i)LP-5251 1 I I 

NOT TOUCH ANY BARE SURFACE 
SUCH AS CONTACT POINTS 

CLEAR SPARE ON/OFF COMMAND TROUBLE 

[ 51 SEE WARNING. 
INSTALL OLD BOARDS, 

LQI += 
TROUBLE ,- 
m, r.nrn 

I NO 1 NOTE] ’ I 

INSTALL OLD BOARDS 
YITH 0% BOARD 

6 PAGE 2 

NGTE 
IF NEY GSC BOARD 
IS INSTALLED, ENSURE 
THE BOARD IS PROPERLY 
ADJUSTED. PERFORM 
OLP-505 AND OLP-506 



[S] 00 PINS 2 
ANG 3 OF OSC BOARD 
SHOW CONTINUITY 
UITH SPARE ON 

[9 ] TROUBLE LOCATES 
TO TS-2 TERHINALS 
17 AND 16 OR IN 

1 

EXTERNAL DEVICE. 
APPLY CONVENTIONAL 
TROUBLE-LOCATING 
PROCEDURES 

+ 
(71 00 YOU [9] ON BUFFER [IO] SEE FIG. 1. 

HEASURE 24V RELAY YES 
BOARD, 00 YOU YES CHECK 12V 

SUPPLY AT PIN 6 MEASURE -24V AT 0 AND -12V 

OF OSC BOARD PIN 13 AND +24V DISTRIBUTION 
AT PIN 7 

c 
NO No 

1 Issue 2 1 FEB 1979 1 

CLEAR SPARE ON/OFF COMMAND TROUBLE 

’ TAP ’ 

PAGE 2 of 3 103 I 



I FL0 
I 

I 
SO-PRllO-01 

+24V REG 

-24V REG 

i SO-2R200-01 

7-l 
-16 OBM 
2100-HZ SPARE ON 
1900-HZ SPARE OFF 
SIGNALING SEQUENCE 
AS SHOYN IN FIG. 2 

FIG. 1 

CLEAR SPARE ON/OFF COMMAND TROUBLE 

OFF 

ON 2100 HZ: 
OFF I 
IlY I I I -.- 

t SP:RE 
RODE 
SSB 

so-2RllO-01 
FIG. 2 

t 
RON RCVR 



[l] YITH m SWITCH 
TO RON. ACVR. OUT, 
TURN TRANSHITTER ON 
LOCALLY, OEPRESS 
WON RCVR PUSHBUTTON, 
AN0 LOOK FOR INOICATION 
ON VU METER 

INDICATION ON 
VU RETER 

YES 

(51 PERFBRH 
HONITOR RECEIVER 
CIRCUIT BOARD 
ADJUSTMENT 
[ OLP-5221 

SIGNALING 
TURNGN 

[ 41 SEE WARNIN 1. -l REPLACE AUXILIARY, 
BUFFER, LOGIC, 
AN0 FILTER-LIHITER- 
DETECTOR (FLO) BOARGS 
UITH SPARES [OLP-5251 

CL PAGE 2 

[7] SEE YARNING 1 
ANB NOTE. INBTALL 
OLD BOARDS, ONE AT 
A TIRE, UNTIL 
TROUBLE REAPPEARS. 
REPLACE DEFECTIVE 
BOARD [OLP-525) 

CLEAR MONITOR RECIVER ON/OFF COMMAND TROUBLE 

NGTE 
IF NEY AUXILIARY 
BOARD IS INSTALLED. 
ENSURE PROPER 
ADJUSTMENT. PERFORR 
OLP-536 

WARNING 1 
, RAIN POWER SNITCH IS SET 
/ rii(DLP-5251 TO PREVENT 
, DAMAGE TO CIRCUIT BOARDS. 
, ALSO, TO PREVENT OAHAGE BY 
, STATIC ELECTRICITY, 00 NOT 

TOUCH ANY BARE SURFACE SUCH 
; A6 CONTACT POINTS 



[S] SEE YARNING 2. 
INSTALL OLD BOARDS 
YITH SUFFER BOARD 
ON EXTENDER BOARD 
[OLP-5251 

[B] HAVE CONTROL 
TERMINAL INITIATE 
A HONITOR RCVR ON 
SIGNALING SEQUENCE 

-n , 

(121 SEE FIG. 1. 
CHECK OPERATE 
PATH THRU S4 
NGN RCVR WITCH -- 
TO EXCITER UNIT 

[ 13) SEE FIG. 1. 
YES CHECK 12V 

l AND -12V 
DISTRI6UTION 

A TAP-l 17 

CLEAR MONITOR RECEIVER ON/OFF COMMAND TROUBLE 

/ WARNING 2 / 
5 MAIN PGNER SWITCH IS SET 
/ rOfF[DLP-5251 TO PREVENT ; 
, OARAGE TO CIRCUIT BOARDS. 
, ALSO, TO PREVENT DAMAGE 

/ 

, BY STATIC ELECTRICITY, 00 ; 
NOT TOUCH ANY BARE SURFACE , 

5 SUCH AS CONTACT POINTS J’, 

. 

Iasue 2 1 FEB 1979 

403-200-503 TAP 
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s4 i 

MOW RCVR 7-2 : 11-2 

+12V NAJOR ALARN 

I 
7-l 

-16 OBH 
PlOG-HZ ON 
lBOO-HZ OFF 
SIGNALING SEQUENCE 
AS SHOWN IN FIG. 2 

---------------- 
1 

SAFETY ANB CALLING SO-2R200-01 

+12v 
(1--11-. 

ON 2600 HZ 
OFF 

ON 2100 HZ: \ 

OFF I 
1 

ON I I I 

1600 HZ ; 

I Lj 

, 

GFF I I 
I 

4-CHANNEL STANGBY 

SD-PRllO-01 

FIG. 1 SSB 
SO-2RllO-01 

FIG. 2 

CLEAR MONITOR RECEIVER ON/OFF COMMAND TROUBLE 



[4] SEE WARNIN 1. 
REPLACE AUXILIARY. I 

1 
CORBINER (OSC). LOGIC, 
AND FILTER-LIHITER- 
DETECTOR (FLO) BOARDS 
WITH SPARES [ DLP-525) 

I 
No 

1 BUFFER, OSCILLATOR-SWITCH- 1 

CL, PAGE 2 

THRU TS-1 
I 

[3] SEE FIG. 1. 
CHECK +24V PATH 
THROUGH S4 ERERG. 
POWER SWITCF 

t 
[7] SEE WARNING 1. 
INSTALL OLD SOAROS. 

YES ONE AT A TIRE, 
b UNTIL TROUBLE 

REAPPEARS. REPLACE 
DEFECTIVE BOARD 
(DLP-525 AND NOTE] 

s4 
EHER POWER 

I 

EHER PONER ON 

13 
. 

+24V v-m&..* LOCAL 

‘“1 ?OFF ! +&ij 1 

TO 7-4 11-4 17-S 16-S 
x 

\ 
FIG. 2 

\, RERGTE 
A c 

TO 
EHER 
GEN 
START 

SD-2R200-01 

FIG. 1 

CLEAR EMERGENCY POWER ON COMMAND TROUBLE 

WARNING 1 / 
MAIN PGWER SWITCH IS SET 

/ 

toii(OLP-5251 TO PREVENT // 
OAHAGE TO CIRCUIT BOARDS. 
ALSO, TO PREVENT OARAGE BY ; 
STATIC ELECTRICITY, DO NOT , 
TOUCH ANY BARE SURFACE SUCH 
AS CONTACT POINT6 



[B] SEE WARNING 2. 
INSTALL OLD BOARDS 
WITH OSC BOAR0 ON 

I 
7 

EXTENDER BOARD 
[ OLP-5251 

I 

GO YOU REASURE YES 
CHECK CONTINUITY 

64 EMRG. PGUER 

[lo] 00 YOU 
MASURE 24V 
RELAY SUPPLY AT 
PIN 6 OF OSC BOA 

No 

[ 121 ON SUFFER 
BOARD, 00 YOU 
HEASURE -24V AT 
PIN 13 ANB +24V 
AT PIN 7 

No 

DISTRIBUTION 

1 
CTAP-123> 

I 
WARNING i 2 

HAIN PGUER SWITCH IS SET 
roFm(DLP-5251 TO 
PRE%fiT OARAGE TO CIRCUIT 
BOARDS. ALSO, TO PREVENT 
DAMAGE BY STATIC ELECTRICITY 
GO NOT TOUCH ANY BARE 
SURFACE SUCH AS CONTACT 
POINT6 

CLEAR EMERGENCY POWER ON COMMAND TROUBLE 



CONTINUOU! 
2100-HZ 
TONE 

OV ERER POWER ON 

A 12V ERER POWER OFF A 

TN0 TN0 ?NO 
1 ii;;-HZ 1 ;;GO;-HZ 1 NOISE 

I 

4 

osc 

6 

I a 
T 
24V 

RELAY 
SUPPLY 

24V 

B “7-4 
TO FIG. 1 

ON 
2600 HZ 
OFF 

ON 
2100 HZ 
OFF -"""'i 

2 

SO-2RllO-01 
EHER POWER ON TEST 

711 
-16 OBM 
CONTINUOUS 2100 HZ, 
NO 2600 HZ OR NGISE. 
SEE FIG. 3 FOR SIGNALING 

ERO 

BUFFER 

i-6 i-6 
SO-2RllO-01 l 24V -24V 

SEQUENCE 
FIG. 2 

1 CLEAR EMERGENCY POWER ON COMMAND TROUBLE 

REG REG 

FIG. 3 



[2] IS 24V RELAY 
SUPPLY HETER 
INDICATION OK 

\ ‘oLp-50i~Es- / 

INDICATION OK INDICATION OK 

CHECK 24V PATH 
THROUGH CHANNEL 
SELECTOR SWITCH 

&JitE 
CLEARED 

[7] SEE WARNING 1. 
INSTALL OLD BOARDS. 
ONE AT A TIM. 
UNTIL TROUBLE 
REAPPEARS. REPLACE 
DEFECTIVE BOARD 
[OLP-525 AN0 NOTE l] 

IF AUXILIARY BOARD 
IS REPLACED, PERFORM 

7 / 

5 MAIN iii!?!3i!!IS 1,ET TO 5 
E(DLP-525) TO PREVENT / 

; DAMAGE TO CIRCUIT BOARDS. / 
, ALSO, TO PREVENT DAMAGE BY / 
, STATIC ELECTRICITY, 00 NOT / 
, TOUCH ANY BARE SURFACE SUCH / 
, AS CONTACT POINTS I 

I CLEAR FREQUENCY ADVANCE COMMAND TROUBLE 



24V 

FJbl 

24V 
REG 

6-5 TS2-16 

I S-1 TSi-12 

TO 
ANTENNA 
TUNER 

I 6-4 TS&15 

16-6 11-10 7-10 
STANBBY 
BOARD 

11-S 7-16 

7-151, 11-16" 

CH-4 

1 TO 
TUNED 
AHP 
BOARD 

SO-2R2OG-01 
FIG. 1 

CLEAR FREQUENCY ADVANCE - TROUBLE - PAGE 2 of 4 11061 



[S] SEE WARNING 2. 
INSTALL OLD BOARDS 
WITH STANDBY SOAR0 
ON EXTENDER BOARD 
[ OLP-5251 

AT PIN U ON STANDBY 

NO 

+ 

[IO] CHECK 24V 
RELAY SUPPLY 
PATH TO PIN U 
OF STAN0BY BOARDS 
[FIG. 2 AND 
so-2R200-011 I ‘[ 

I NO ~- 

4 
[ 121 SEE YARNING 2. 
PUT STANDBY BOARD 
BACK IN PLACE AND 
PUT SUFFER BOARD 
ON EXTENDER BOAR0 
[ OLP-52511 

--I 
[14] SEE FIG. 1. 
CHECK OPERATE 
PATH OF STEPPER 
RELAY K2 

1 I 

i 

, 4 

I NOTE 2 
FREOUENCY ADVANCE I 
PULiE IS OF 220-RS 
DURATION AS SHOWN 
IN FIG. 3. USE 
SUITABLE OSCILLOSCOPE 

I CLEAR FREQUENCY ADVANCE COMMAND TROUBLE 

WARNING 2 
I'IAIN POWER SWITCH IS SET TO 
E(DLP-5251 TO PREVENT OAMGE 
TO CIRCUIT BOARDS. ALSO. TO 
PREVENT OANAGE BY STATIC 
ELECTRICITY, 00 NGT TOUCH ANY 
BARE SURFACE SUCH AS CONTACT 
POINTS 



12V CORRANO PRESENT 

1600-H; 
TONE 

17 3 

LG6IC , 
C 

12v 

7-l 

NO 
NOISE 

-16 BBfl 
ISOO-HZ TONE 

NO 2600-HZ. 2100-HZ OR NOISE. 
SEE FIG. 3 FOR SIGNALIWO SEPUENCE 

iR0 

--I GRO WHEN 
CORMANO PRESENT 

7-10 

r 

24V 
RELAY 
SUPPLY 

ON 
2600 HZ 
OFF 

ON 

25on.. 2 
so-2RllO-01 

FIG. 3 
-12v 

qyi-J 

JI 

r 

JI 

r 
7-6 7-6 
l 24V -24V 

so-2RllO-01 

FIG. 2 

REG REG 

TO TAP-117 

CLEAR FREQUENCY ADVANCE COMMAND TROUBLE 



I NO 

SWITCH-COMINER 
BOARD (OSC) WITH 

& PAGE 2 

CLEAR RF ON STATUS TROUBLE 

INSTALL OLD BOARDS, 
ONEATATIRE, 
UNTIL TROUBLE 
REAPPEARS. REPLACE 
DEFECTIVE BOARD 
[OLP-525 Am) NOTE 2) 

I 

r MOTES 
1. ENSURE TRAMHITTER 

ALARH LARP IS NOT 
-0 OUT 

2. IF AUXILIARY BOARD 
IS REPLACED, PERFORR 
OLP-536. IF OSC BOARD 
IS REPLACED. PERFORH 
OLP-505 AND OLP-506 

WARNING 1 n 
RAIN POWER SWITCH IS SET TO 
EiDLP-5251 TO PREVENT 
DAMAGE TO CIRCUIT BOARDS. 
ALSO, TO PREVENT OAMGE 
BY STATIC ELECTRICITY, 00 NCJT 
TOUCH ANY BARE SURFACE SUCH 
AS CONTACT POINTS I 

Issue 2 [ FE6 1979 
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[S] SEE WARNING 2. 
INSTALL OLD BOARDS 
IN THEIR ORIGINAL 
POSITIONS AND OSC 
BOARD ON EXTENDER 
BOAR0 [OLP-5251 

[7] 00 YOU HEASURE 
CONTINUOUS 2BOO-HZ 
TONE ON PIN IB OF 
OSC BOARD [FIG. I] 

NO 

YES I 
[IO] CHECK SIGNAL 
PATH OF 2BOO-HZ 
TONE FROR PIN 18 
OF OSC BOARD TO 
STATUS FACILITY 
[SO-2R200-011 I 

BOARD, DO YOU 
HEASURE 16V ON 
PIN IB OF BUFFER 

YES 
MEASURE -24V AT 
PIN 13 AN0 +24V 

fl91 CCC GIG. 1. 
L"1 "-- ' 

YES PYEru lml “.Ibun IC. 

sun -12v 

I 1 NO 
NO 

1 
[S] CHECK SIGNAL 
PATH FROR PIN 16 
OF BUFFER TO PIN 5 
OF 1.5~IltlZ 
OSCILLATOR/RF ON 
BOARD [SO-2R200-011 

CL TAP-117 

PREVENT OAMGE BY STATIC 
ELECTRICITY, 00 NOT TOUCH ANY 
BARE SURFACE SUCH AS CONTACT 

M POINTS 

CLEAR RF ON STATUS TROUBLE 



TO 
TAP-117 

7-6 
+24V REG -----(t 

7-B 
-24V REG -- 

AUXILIARY 6 

-12v 

15 

7 1. 

BUFFER B ' 

13 6 1 

18 A 

7-7 
16V FROfl 
PIN 5 OF 
1.5~Mlz OSc/ 
RF GN BOARD WEN 
TRANSRITTER ON 

CLEAR RF ON STATUS TROUBLE 

. 

T 
,, \\ .E 

I, 
\\ 8 

/M 
\\ V LOGIC 

I, 
\\ 10 

II 
\\ A 

4 

12v 

1 x I 
T +--r 1 

4 

:ci H osc 

5 

I 16 
4 

SO-2RllO-01 

FIG. 1 

7-3 
CONTINUOUS 
2600-HZ TONE 
TO STATUS 
FACILITY 



[ f ] IS TRANSHITTER [ f ] IS TRANSHITTER 
IN A3H OR A3A IN A3H OR A3A 
HODE OF OPERATION HODE OF OPERATION 

A3A 

+ 
/ \ 

[2] IS TRANSNITTER 
IN CORRECT CHADE 
MODE 

YES I 
[3] DOES CONTROL 
TERMINAL RECEIVE 
RF ON INDICATION 

-pi- 

+ 

[4] SEE WARNIN6. 
CHANGE LOGIC AND 
OSCILLATOR-SWITCH- 
COWINER (OSC) 

(61 SEE WARNING ANB 
NOTE. INSTALL OLD 
BOARDS. ONE AT A TINE, 
UNTIL TROUBLE 
REAPPEARS. REPLACE 
DEFECTIVE BOARD 
[ OLP-5251 

CLEAR MODE STATUS TROUBLE 

NGTE 
IF OSC BOARD IS 
REPLACED. PERFORH 
OLP-505 ANB 
OLP-506 

MAIN POWER SWITCH IS SET TO OFF 
jii@-525)TO PREVENT OAHAGE F 
CIRCUIT BOARDS. ALSO, TO PREVENT 
OAHAGE BY STATIC ELECTRICITY, W 
NOT TOUCH ANY BARE SURFACE SUCH 
AS CONTACT POINTS 



[I] SEE NOTE 1. 
WITH TRANSHITTER 
TURNED ON. IS 
VSWR/TUBE ALARM 
LAMP LIGHTED 

NO 

[4] SEE WARNING 1. 
REPLACE AUXILIARY, 
BUFFER, OSCILLATOR- YES 

4 b SWITCH-COHBINER (OSC), PAGE 2 
AND LOGIC BOARDS 
WITH SPARES 
[OLP-5251 

NO 

(-g-) 
YES 

CL TAP-l 15 

CLEAR VSWR STATUS TROUBLE 

NGTE 1 
ENSURE m m 
LARP IS NOT BURNED OUT 

h WARNING 1 d 
m m SYITCH IS 
SET TO pEE [OLP-5251 

r0 “/ TO PREVENT hl’lAGE 1~ 
/ CIRCUIT BOARDS. ALSO, 5 
/ TO PREVENT DAMAGE BY / 
5 STATIC ELECTRICITY, / 
/ 00 NOT TOUCH ANY BARE 5 
/ SURFACE SUCH AS 
/ CONTACT POINTS 

/ 

A/ 
Issue 2 1 FEB 19796 
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NO 

+ 
I 

(61 SEE UARNING 2. 
INSTALL OLD BOARDS 
IN THEIR ORIGINAL 
POSITIONS AND OSC 
BOARD ON EXTENDER 
BOARD [ DLP-5251 

[ 71 SEE UARNING 2. 
INSTALL OLD BOARDS, 
ONE AT A TIRE, 
UNTIL TROUBLE 
REAPPEARS. REPLACE 
DEFECTIVE BOARD 
[OLP-525 AND NOTE 21 

I NO 

[a] PUT OSC 
BOARD IN ORIGINAL 
POSITION AN0 
BUFFER BOARD ON 
EXTENDER SOAR0 
[ OLP-5251 

CLEAR VSWR STATUS TROUBLE 

I [IO] CHECK PATH 
OF SIGNALING 

-I TONES FROA PIN 19 
OF OSC BOARD TO 

I STATUS FACILITY 
[ SD-2R200-011 

(111 Do YOU 
MEASURE 24V 
ON PIN A OF 
BUFFER BOARD 

NO 

YES 
PAGE 3 

w ? I 

ARE REPLACED, ENSURE THEY 
ARE PROPERLY ADJUSTED. 
AUXILIARY - OLP-539; OSC - 
OLP-505 AND OLP-506 

NOTE 2 
IF AUXILIARY OR OSC BOARDS 

[ 121 CHECK SIGNAL 
PATH FROA PIN A 
OF BUFFER BOARD 
TO VSWRITUBE 
m LAMP 
[ SO-2R200-011 

RAIN POWER SWITCH IS SET TO OFF 
m-525jTO PREVENT OAHAGE 
CIRCUIT BOARDS. ALSO, TO PREVEN 
OARAGE BY STATIC ELECTRICITY, 0 
NOT TOUCH ANY BARE SURFACE SUCH 
AS CONTACT POINTS 



J 

I NO 

2100-HZ TONE 
WITH ALARR 

RF ON 
PULSES WITH ALARR 

1900-HZ TONE 
WITH NO ALARH 

I I 
SO-2RllO-01 i SO-2R200-01 

loo-HS PULSE 
WHEN RF ON 
AN0 ALARH 

12V YITH ALARH 
OV NO ALARH 

FIG. 1 

CLEAR VSWR STATUS TROUBLE 



1 SEE YARNING 1. Rb E LACE BUFFER, LO6IC 
ANG OSCILLATGR-SWITCH- 
CONBINER (OX) BOARDS 
YITH SPARES 

! [ OLP-5251 

[4] SEE WARNIM3 1. 
INSTALL OLD SOAROS, 
ONE AT A TIrW, UNTIL 
TROUBLE REAPPEARS. 
REPLACE DEFECTIVE 
BOARD [OLP-525 ANB 

YES 
NGTE 1] 

I I 
[3] SEE WARMING 1. 
INSTALL OLD BOARDS 
IN THEIR ORIGINAL 
POSITIGNS [OLP-5251 

CLEAR EMERGENCY POWER ON STATUS TROUBLE 

b WARNING 1 d 
RAIN POWER SYITCH IS RAIN POWER SYITCH IS 

=Tm [ OLP-5251 =Tm [ OLP-5251 
TO PREVENT DAMAGE TO TO PREVENT DAMAGE TO 
CIRCUIT BOARDS. ALSO, CIRCUIT BOARDS. ALSO, 

PREVENT OARAGE BY PREVENT OARAGE BY 



EMERGENCY POWER [FIG. 
1) OR MISSING IN DATA 
TRAIN [FIG. 21 

MISSING 
WHEN TESTING 

9 
[S] SEE WARNING 2. 
INSTALL BUFFER 
BOARD ON 
EXTENDER BOARD 
[OLP-5251 

I NO 

[S] CHECK r-l 24V PATH FROR 
PIN U THRU 
TS-2 [FIG. 31 

' [OLP-5251 I 

ON 2900 HZ 
OFF 

ON 2100 HZ 
r”“““““‘, 

OFF 
: 
I i 

EMERGENCY POWER TEST - TRANSMITTER OFF THE AIR 

SO-PRIIO-01 

FIG. 1 

ON SPEECH 
OFF 

i 

ON 2900 HZ 
OFF I i 'I 

I 

““““““7 
i 

ON 2100 HZ : I r--------* 
OFF 

I 

I 
I 

. . bi 

i 
I' : 

i i i I 

I I I I I I 

: 
I I I 
I 

ON 1900 HZ : 
I : : 

I I I I 
I I I I 

h,' !ld !LtR: 
POWER A B 

SEC S66 

;LkRR 

EMERGENCY POWER STATUS IN DATA TRAIN 
SO-2RllO-01 

FIG. 2 

CLEAR EMERGENCY POWER ON STATUS TROUBLE 

! 



\ 

vn 8-l” 10 ur “.a” 

BOARD [FIG. 3) / I 
STATUS 
I SD-2R 

POSITION AND 
BUFFER BOARD ON 
EXTENDER BOARD 

I NO 

REG REG 

Tfl TAP-117 .- . . . . . . . 

SO-2R200-01 

CLEAR EMERGENCY POWER ON STATUS TROUBLE 



[l) SEE YARNINS 1. 
REPLACE BUFFER, 
LOGIC, AND OSCILLATOR- 
WITCH-CORBINER (OSC) 
BOARDS UITH SPARES 
[OLP-5251 

~ [4] SEE YARNING 1. 
INSTALL OLD BOARDS, 
ONE AT A TINE, 
UNTIL TROUBLE 
REAPPEARS. REPLACE 
DEFECTIVE BOARD 
[DLP-525 AND NOTE] 

, + 

(31 SEE YARNIlSO 1. 
INSTALL OLD BOARDS 
IN THEIR ORIGINAL 
POSITIONS [DLP-5251 

IF OSC BOAR0 IS 
REPLACED, PERFORN 

CLEAR TRANSMITTER A, B, AND C ALARM TROUBLE 

WARNING 1 
PREVENT DAMAGE %- 

OARAGE BY STATIC ELECTRICITY, DO 
WT TOUCH ANY BARE SURFACE SUCH 
AS CONTACT POINTS 1 

M M 



(51 ARE YOU 
RECEIVING ALARH 

RECEIVIM 

FALSELY OR NOT 
ALARR FALSELY 

m 

l- 
[B] SEE YARNING 2. 
REROVE BUFFER BOARD 
AND PLACE EXTENOER 
BOARD IN ITS PLACE 
[ DLP-5251. m 
RAIN POUER OFF m-- 

[B] SEE UARNIWG 2. 
iNSTALL BUFFER 
CIRCUIT BOARD ON 
EXTENDER BOARD 
[ OLP-5251 

ALSO, TO PREVENT DARAGE BY 
STATIC ELECTRICITY, 00 NOT 

]-{-!i!EzL) 
OVOLT {El 

I” 
[ 121 ALARB IS REAL. 
CHECR GROUND PATH 
FROfl BUFFER BOARD 
THROUGH TS-2 TO 
LOCAL ALARR 
CONNECTION DIAGRAM 

[7] SEE FIG. 1, 
PAGE 3. UITH MAIN 
POYER SUITCH OFF, 
DO YOU HEASURE OPEN 
OR SHORT FOR 
ALARM IN GUESTION 

, 
[lo] SEE YARNING 2. [ 131 ON BUFFER 

OPEN 
PUT BUFFER BOARD 

m ON EXTENDER BOARD 
BOARD, DO YOU 

AND TURN RAIN 
REASLTRE -24V AT 
PIN 13 AN0 l 24V OIBTRIBUTION M SUITCWOJ AT PIN 7 

[B] OPERATE PATH 
SHOULD BE OPEN FOR 
A REAL ALARR. CHECK 
PATH FRm BUFFER BOARD 
THROUGH TS-2 TO LOCAL 
ALARR CONNECTION. SEE 
FIG. 1 AN0 LOCAL ALARH 
CONNECTION DIAGRAM 

CLEAR TRANSMITTER A, 8, AND C ALARM TROUBLE 



LOCAL 
ALARH 
CONNECTION 

7-B 7-B 
----------------------- ---- ------------------------------- 

tfj ---A--j~-/i'f--~ B-10 TO j ll-j4v j4; 

7-3 
----------- 

11-3 

REG REG 

TO TAP-117 

'ATUS 
FACILITY 

FIG. 1 

CLEAR TRANSMITTER A, B, AND C ALARM TROUBLE 

SD-BRllO-01 

SD-2R200-01 



[ l] SEE YARNING 1. 
REPLACE STANDBY 
BUFFER, OSCILLATOR- 
SWITCH-CORGINER (OSC), 
AND LOGIC BOARDS 
WITH SPARES DLP-525 

[21 1s 
TROUBLE 
CLEARED 

NO 

[4] SEE YARNING 1. 
INSTALL OLD BOARDS, 
ONE AT A TIRE, UNTIL YES 

+ TROUBLE REAPPEARS. 
REPLACE DEFECTIVE 
BOARD DLP-525 AND 
NOTE 

T 
[3] SEE WARNING 1. 
INSTALL OLD BOARDS 
IN THEIR ORIGINAL 
POSITIONS AND STANDBY 
BOARD ON EXTENDER 
BOAR0 OLP-525 

MITE 
IF 0% BOARD IS 
REPLACED, PERFORH 
DLP-505 AND DLP-506 

CLEAR FREQUENCY ADVANCE STATUS TRDUBLE 



I No 

[B] CHECK 24V -1 PATH TO CHAMEL 
SELECTOR SWITCH 
[ so-2R200-0 1) 

ADVANCE COMANO IS 
SENT, 00 YOU REASURE 
IBOO-HZ TONE PULSES 
AT PIN 18 OF OSC 
BOARD [FIG. 1 AND 21 

9 SEE WARWIWg 2. L!l TALL 0% BOARD 
IN ITS POSITION 
AM) BUFFER BOARD ON 
EXTEWMR BOARD 
[ OLP-525) 

YES 

* 
[ IO] ON BUFFER [12] SEE FIG. 1 
BOARD, DO YOU YES CHECK 12v 
REABURE -24V AT & AN0 -12V 

\ ;yp;; yo +24v / 1 DIBTRIBUTIOW 

m 

CL TAP-l 17 

E[OLP-5251 TO PREVENT 
DAMA6E TO CIRCUIT GOAROS. 

CLEAR FREQUENCY ADVANCE STATUS TROUBLE 



24V REo CHAPEL 1 STATUS 

FRGR cwAmEL CHANNEL 2 STATUS 

SELECTOR CHAmL 3 STATUS 
SWITCH 

CHANML 4 STATUS 

so-2R2GO-01 

: 
0 

I 
I 
I 

BO-2RllO-01 

TO +24V REG 

TAP-117 -24V REG 

ON 2800 HZ 
OFF 

lam-HZ 
TOW 
PilLBES 
SENT TO 
TERMINAL 

A 
A. B 
A, B, C 
A. B, C. 0 

GN18GGHZ 
OFF 

m 
STBY TRMTR FREG SEL'D 

BO-2RllO-01 

FI6. 2 

CLEAR FREQUENCY ADVANCE STATUS TROUBLE 

STBY 
TMTR 
FREQ 

i 
3 
4 



% L 0 

I 
[4] WES A:USTZNG 
m (1000 HZ). R35 
(2100 HZ). GR m 
(2900 HZ) BRINB 
FREQUENCY UITHIN 
TOLERANCE [ OLP-5G6] 

rONE 
.EAKAGE 

0 

EPLAr;t unuc 
AN0 OSCILLATOR- 
SUITCH-CWWNER (0%) 
CIRCUIT BOARDS UITH 
SPARES [ OLP-5251 

L 

1 [S] SEE WARl . . - IINB 1. 
INSTALL CJLO BOARDS. 

7 IS 
Idw 

YES ONE AT A TIRE, UNTIL 
R LE 

CLEARED 
4 m TROUBLE REAPPEARS. 

REPLACE DEFECTIVE 

IN0 

CLEAR SIGNALING TONE TROUBLE 

NGTE 
IF OSC BOARD IS r-l REPLACED, PERFGIM 
OLP-505 AWO OLP-506 



[IO] SEE WARNING 2. 
INSTALL OLD BOARDS 
IN THEIR ORIGINAL 
POSITIONS UITH OSC 
BOARD ON EXTENOER 
BOARD [ OLP-525 ] 

NO 

BOARD IN ORIGINAL 
POSITION AND 
BUFFER BOARD ON 
EXTENOER BOARD 

OF SIGNALING 
TONES FROH PIN 18 
OF OSC BOARD TO 
STATUS FACILITY 

RAIN PGWER SWITCH IS BET TO 
E [OLP-5251 TO PREVENT 
DAMAGE TO CIRCUIT BOARBS. 
ALSO, TO PREVENT DAMABE BY 
STATIC ELECTRICITY, GO MOT 
TOUCH AMY BARE SURFACE SUCH 
AS COWTACT POINTB 

CLEAR SIGNALING TONE TROUBLE 



11-3 OSCILLATOR 
OUTPUT TO 
STATUS FACILITY 

I 
: 

7-B ; 11-B 
I 

) +24V REG 

: 
7-B I II-9 

) -24V REG 
I 
: 
i 

so-2RllO-01 i 
BO-2R2GG-01 

I TO 
TAP-117 

FIG. 1 

CLEAR SIGNALING TONE TROUBLE 



(-iGggYES 
NO 

[3] WHAT IS TRANSMITTER ALARM 

TROUBLE LAHP IS LIGHTED 

SYMPTOM 
[NOTE 21 

/ 

TRANSRITTER ALARM 
LA19 WILL NOmHT 
WHEN TROUBLE 
IS INITIATED 

\ I 
NO 

T 
PAGE 2 

[4] VERIFY YOU 
ARE TUBNIHB 
TRANSMITTER 
ON REMOTELY 

[6] ODES PERFORMING 
RF BN BENBITIVITY YES 

AOJUSTmNT CLEAR 
TROUBLE [OLP-518) 

No 

( PAQE 4 > 

CLEAR TRANSMITTER ALARM TROUBLE 

WTES 
1. RETURN TRANSMITTER 

TO SERVICE IMEN 
TESTING IS CORPLETEO 

2. ENSURE TRANSMITTER 
LAMPS ARE m)T 
BURNED OUT 

I I 

Isruo 2 1 FEB 1979 
* 
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71 OGES PERFfMING 
RF ON SENSITIVITY YES 
ADJUSTRENT CLEAR 

ROUBLE [OLP-5181 

No 

CLEAR TRANSMITTER ALARM TROUBLE 

[IO] SEE FIG. 1. ON 
PIN 3 OF 1.5~KHZ 
OSCILLATOR/RF ON 
BOARD, 00 YOU MEASURE 
OC RF DETECTOR VOLTAGE 

[II] SEE FIG. 1 AN0 
SO-2R200-01. CHECK 
VOLTAGE PATH FRGR 
PIN 3 TO 014 IN 
POWER AHPmIER (PA) 
CHASSIS 

WARNING 1 
/RAIN POWER SWITCH IS SET TO OFF / 
i/ [DLP-525)TO PREVENT DAMAGE r / 
/ CIRCUIT BOARDS. ALSO, TO PREVENT/ 
/’ DAMAGE BY STATIC ELECTRICITY, Do/ 
/ NOT TOUCH ANY BARE SURFACE SUCH , 
/ AS CONTACT POINTS / 



\ +lBV / 

* . - 
~MZ'OSCILLAT*R/RF 
ON BOAR0 WITH SPARE, 
ENSURE PROPER 
AOJUSTRENT OF 
BOARD [OLP-5181 

'[I41 REPLACE 
VSWR/TRRTR [15] IS 

YES 
' ALARN CIRCUIT L TROUBLE 

BOARD WITH 
A CLEARED 

SPARE [IYOTE 31 
NO 

POWER 
ARPLIFIER 

I TRANBRITTER 

VSYR/TRMTR ALARI! LARP 
ALAR?l 

I CIRCUIT 7 

RF ON 014 

OETECTOA- 

BOARD 
K2 

T I 
[lS] USE 
CONVENTIONAL 
TROUBLE-LOCATIBG 
PROCEDURES [FIG. 
1 AND SO-2R200-011 

TRANBNITTER 
EXCITER I 

: 
CONTROL 

I 

so-2R200-01 

FIG. 1 

CLEAR TRANSMITTER ALARM TROUBLE 

CIRCUIT BOARD 
IS LOCATED ON 

m~-ma,~~~ 7-w -B-w TAP 

PABE 3 of 4 114 * 



[17] SEE UARNINB 2. 
INSTALL EXTENDER 
BOARD BETWEEN 
1.5~MZ OSCILLATOR/ 
RF ON CIRCUIT BOARD 
AND EXCITER BASKET 
[ OLP-5251 

[20] REPLACE 1.5~RHZ 

YES 
OSCILLATOR/RF ON 

OSCILLATOR/RF ON BOARD. 
BOARD WITH SPARE. 

00 YOU MEASURE 
l ENSURE PROPER 

APPROXIHATELY +lBV 
AOJUSTRENT OF BOARD 
,YLr-“IY, 

* 
[ lB] REPLACE 
VSWR/TRflTR ALARM 
CIRCUIT BOARD 
UITH SPARE 
[NOTE 41 

J 

[22] USE 
CONVENTIONAL 
TROUBLE-LOCATINB 
PROCEOURES [FIG. 1 
AN0 SO-2R200-01) 

MOTE 4 

Vm/TRllTR ALARM 
CIRCUIT BOARD IS 
LOCATED W TRANSMITTER 
CONTROL CHASSIS 

1s~. 2 1 FEB 1979 
403-200-503 TAP 
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SW/TUBE 
(41 SEE FIG. 1. 
WITH WIRE REIW)VEO 
FRM TS-B TERNINAL 3. 
IS VSWR/TUBE ALARH 
LARP LIGHTED 

TRANSMITTER FROR 
CONTROL TERHINAL 

TS-B 
T:RMNAL 3 

FIG. 1 

L 

i!!EEiP 
YILLNOT (10 
LIGHT WHEN 
TROUBLE IS 
INITIATED 

l 
(51 IS VSWR RETER 
INGICATIGN FOR 
REFLECTED POWER 
3:l OR GREATER WITH 
WIRE CONNECTED TO TS-8 
TERMINAL 3 [OLPdOO] 

I” 
4 

I~X%!NT OF 
VBWR THRESHOLD 
(!Ml) CLEAR 
TROUBLE [ OLP-5231 

[7] USE CONVENTIONAL 
TROUBLE-LOCATING 
PROCEWRES. TROUBLE 
IS SUSPECT IN 
ANTENNA SYSTEH 

N0T BURNED OUT 

CLEAR VSWR/TUBE ALARM TROUBLE 



[B] ARE RETER 
INOICATIONS FOR 
PA PLATE CURRENT 
AN0 IPA CATH CURRENTS 

[ OLP-500) 

[ 10) SEE OAlYOER 
AN0 WARNIIYO. [ll] IS YES 

TROUBLE 
SENSOR CIRCUIT CLEARED 
BOARD UITH SPARE 

+ . 
[S] SEE DANGER. 
REPLACE DEFECTIVE 
TUBE(B) [NOTE 21 

’ [ 131 SEE DANGER 
AN0 YARNING. 
REPLACE PA 
SENSSOR CIRCUIT 
BOARD UITH SPARE 

T 
2 USE 

iI41 1s ~ENTIGNAL 

TROUBLE TROUBLE-LOCATING 

CLEARED PRGCEWRES 
[FIG. 2 AM) 

No s0-2R200-01] i 

CLEAR VSWR/TUBE ALARM TROUBLE 

WOTES 

2. IT IS RECBMENGED TO 
REPLACE ALL TUBES TO 
ENSURE PROPER BALANCE 

3. VBWR/TRMTR ALARM 
CIRCUIT BOARD IS 
LOCATE0 GN TRANSMITTER 
CONTROL CHASSIS 

WARNING 
ENSURE SMALL FIBER KEY 
IS NOT DAMAGED NHILE 
RElWINS OR INSTALLIMB 
CIRCUIT BOARD 



EXCITER 

2NO BAL 
ROOULATOR 

14 
lo-OB 
ATTENUATOR 

4 

i TRANSMITTER CONTROL i POWER AHPLIFIER 
I 

I 
T- VSWR DETECTOR 

I 
I 
I I 

17-7 ! 16-7 

+> = ; - <f-- 
+24V I 

I 
WHEN ! 
VSWR 3:l I 

1 
I 
I 

: 
I 

: 

: 

VSWR/TRRTR 
ALARH 5 

+12V WHEN VSWR 
4 EXCEEDS 3: 1 

4 
I 

VSYR/TUBE 

F 

I 

ALARM LAM : 

+24V WHEN 
TRANSRITTER ON 

SD-2R200-01 

FIG. 2 

CLEAR VSWR/TUBE ALARM TROUBLE 

V2 CATHODE 
IPA 

V3 CATHODE 

V4 CATHODE 1 
V5 PLATE WRRENT 

VS PLATE CURRENT 
PA 

Issue 2 1 FEE 1979 
403-24Mi-503 TAP 
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[I] IS TROUBLE [4] IS REAR [S] SEE OAmiER. 

POWER MLIFIER SONALERT OOOR SWITCH YES REPLACE 80NALERT 

(PA) BLOWER 0R OPERATING @ UNIT UITH SPARE 

SONALERT PROPERLY [FIG. 1 

A 

BDTHyO~E~ ‘7’ - 

’ 
T 

[2 
i 

SEE FIG. 1. 
US CWVEWTMAL 
TROUBLE-LOCATING 

BL0WER UNIT 
WITH SPARE 

I PROCEOURES ANO 
CHECK AC P0WER 
THRU FUSES I 

117 VAC 
16 
SO-SO HZ 

RAIN P0WER 
SWITCH 

S0NALERT 
'MT 

FIB. 1 

REROVE PRIMRY 

CLEAR POWER AMPLIFIER (PA) BLOWER/SONALERT TROUBLE 



SUPPLY CIRCUIT 

[OLP-525 AND NOTE] 

+ 
[3] REMOVE 
SPARE CIRCUIT 
BOARD AN0 PUT 
ORIGINAL BOAR0 
ON EXTENDER BOARD 
IN EXCITER BASKET 
[ OLP-5251 

PATH FRM 
TRANSFORMER TT3 
TO RAIN PObJ#- 
swrm - t+ 

I BOTH 
I 

[41 1s 
TROUBLE 
+24 VOLT 

b 
(51 w YOU 
MEASURE 
APPROXIMATELY 
-24 VOLT AT 

[B] SEE TAO-118. 
CHECK -24 VOLT 
DISTRIBUTION PATH, 

1 Irruo 2 1 FEB 1979 1 

CLEAR +24 VOLT, -24 VOLT REGULATED POWER SUPPLY TROUBLE 



[B] 00 YOU 
MASURE 
APPROXIMATELY 
+24 VOLT AT PIN 7 

[ 121 SEE TAO-IIB. 
CHECK +24 VOLT 

* DISTRIBUTION 
PATH 

NO 

la 
(11) BEE TAO-118. 
CHECK VOLTASE 
PATH FRBH PIN 4 
TO TRANSFOAClER TT3 

I 1 

CLEAR +24 VOLT, -24 VOLT REGULATED POWER SUPPLY TROUBLE 



RR15 10K i------ 

RR19 
24R 
wit 

PUR SUPPLY BO 

I 
: 
I 
I 
L ------- 

I I 
I 

I 

+24 VOLT, -24 VOLT REGULATED POWER SUPPLY DISTRIBUTION 

.-----em 
I 
! 

QQl i 
21112906 : 

I 

i 
: 
: 
I 

PP2 : 
213715 ; 

: 
I 
I 

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

FRw 
RAIN 
PWER 
SWITCH 
[TAO-1341 

THERflAL 
BONO 
PPl AND 
QP2 



&AUOIO/~ST BAL BOARD I 
7 / 

4 1.5~MHZ WC BOAR0 

t& 2NO BAL FWH) BOARD 

d$ TUNED MP/WIOEBANO BOARD 

& 3-CH TUNED AM' BOARD 
B ( IWIIBIT 7' 

d HON RCVR BOARD 
M 2NO BAL MO BOARD 

SUITCH 
d$ TUNED AMP/WIOEBAMl BOARD 

17-10 lB-10 K4 16-12 17-12 ss5 
0 

+ 3-CH TUNED AMP BOARD 

1 - 

- iPA BIAS AOJ RIO 

11-B 7-B 
-24V 

FRM 
PAGE 1 

+24V 17-15 16-15 
0 m 

18-4 16-4 SlA-4 
0 

I I 11-S 7-B 
&BUFFER BOARD 1 1 I 

22-10 TS2-B 
P EMER GEN STATUS 

AUOIO/lST BAL BOARD 

1.5-MiZ OSC BOARD 
6 

4 SIOEBANO FILTER BOARD 
4 ' c--lr 2NO BAL ROO BOAR0 
3 c, TUNED ~/WfDEBANO w BOAR0 
B ' 

c, 3-CH TUNED AHP BOARD 

& RON RCVR BOARD 
, 

SO-2R200-01 

+24 VOLT, -24 VOLT REGULATED POWER SUPPLY DISTRIBUTION 



DO YOU nEASURE 
APPROXIHATELY 
117 VAC AT H.V. 

_..I.._ A*c. F”6’ . ..* 

[l] SEE DANGER 1. 
00 YOU MEASURE 
APPROXIHATELY 

NO 

YES 

16) SEE DANGER6 1 
AND 2 AND FIG. 1. 
DOES m VOLTAGF: 
FUSE IN REAR OF 
CABINET CHECK OK 

No 

[ 9) TROUBLE 
LOCATE6 TO HIGH- 

YES VOLTAGE POWER SUPPLY 
l CHASSIS. USE CONVENTIONAI 

TROUBLE-LOCATING 
PROCEDURE [FIG. 31 

[4] SEE FIG. 2. 
CHECK OPERATE 
PATH FOR HIGH 
VOLTAGE l.= 

1 

NO 

(5 SEE FIG. 2. 
l I! CH CK OPERATE 

PATH OF 
RELAY Q 

6 PAGE 2 

FIG. 1 

CLEAR HIGH-VOLTAGE POWER SUPPLY TROUBLE. 

1 \ 

/ 

I 
No 

1 
[9] TROUBLE 16 
PO6619LE -T 
CIRCUIT ON POWER 
MPLIFIER (PA) CHASSIS 
USE CONVENTIONAL 
TROUBLE-LOCATIIYO 
PROCEDURE [SD-2R200-01 

I WOTE I 
EN6URE HIGH 
VOLTA6E-k’ 16 
NOT BURNED OUT 

/ f 
/ DANGERS / 
n 1. PRIRARY POWER 16 STILL J 

II- 2. 

APPLIED TO TRAN6llITTER 
CABINET. USE EXTRERE CARE ; 
AROUND 16-l. 
IF POSSIBLE RErW)VE PRIMRY ' 
POWER FROCl TRAN6NITTER 
WHILE CHECKING HIOH-VOLTAGE / 
FUSE 



1 1131 TROUBLE PROBABLY 1 
[12] 16 +24V RY 

iOCitTE6 TO FAULTY DOOR 

SPLY ME- 
INTERLOCK SWITCH. USE 

~~YDIcATION ON TEST 
YES CONVENTIONAL TROUBLE- 

METER APPROXIMTY 
l LOCATING PROCEDURE6 AND 

-0LT [DLP-500 
CHECK VOLTAOE PATH FROH 
16-l TERRINALS 5 AND 7 

NO TO RELAY K3 [FIG. 21 
, 

11 Ah SEE FIG. 2. 
HE VOLTAGE 

PATH FROM TS-1 
TERMINALS 5 AND 

I 7 THRU REOULATOR 
SWITCH I 

HIGH 
VOLTAOE 

TO SOLA 
REGULATOR 

FROR 
RAIN 
POWER 
SWITC) 

[TAD-1341 

REGULATOR 
ON/OFF 

. 2 4 s-c 
-- 

, 
I 
I 

1' 3 5-A 
-> 
b 

‘In -1 DOOR 
1ERLOCK 

.I 
1 I H4] I 

I 13-A 14-A _ 

F7h 
13-o 14-D I 

LA 0 13-B 14-B 

SD-2R200-01 
w 

FBA I 

FIG. 2 

CLEAR HIGH-VOLTAGE POWER SUPPLY TROUBLE 

TO 
TAP- ,123 



TO HV 
GRAVITY 
GRD SW 

Ll 12 
5-25HY IOHY 
52R 520 

SD-2R200-01 

FI6. 3 

CLEAR HIGH-VOLTAGE POWER SUPPLY TROUBLE 

H.V. 
CABLE 
NO. 8899 

- ST-2 
'* HV 
2500V f,,,T 

R20 
100K 

HV . 
CABLE 
NO. 9969 

'A 
PLATE 



ON TEST RET@ 
INOICATE LOW OR 
NO OUTPUT [DLP-500 

[5] DOES +24V RY SPL 
HETER INDICATION ON 

LOW OR NORM1 OUTPUT 

low 
OUTPUT 

[9] SEE DANOER. 
REPLACE SOLA 

0 REGULATOR UNIT 
WITH SPARE 

No 
OUTPUT 1 OUTPUT 

. 

[7 ] SEE DAN9ER. TROUBLE 
LOCATE6 TO &EG A.C. 
RETERING CIRCUIT. SEE 
TAD-121 AND USE 
CONVENTIONAL TROUBLE- 
LOCATING PROCEDURE6 

‘--ET 
(21 IS +24V RY SP 
HETER INDICATION 
ON JEST RETFR OK 

I NO L 

1 NO 

. 
[ 41 USE CONVENTIONAL 
TROUBLE-LOCATING 
PROCEDURE6 AND 
CHECK VOLTAOE PATH 
FROH TS-1 TERMINAL6 
5 AND 7 THROUOH 
JtEOUlATOR SWITCH 

CLEAR 117-VOLT AC REGULATED POWER SUPPLY TROUBLE 

[lo] SEE TAD-121. 
USE CONVENTIONAL 
TROUBLE-LOCATING 
PROCEDURE6 AND 
CHECK VOLTAGE 
PATH FROH PLlO 
TOM - 



TS-3 TS-3 TS-1 TS-7 
CABINET 

1 FAN 3 19 
THERM1 

FAN 

2 SPEED 
- CONTROL a M 

2-9 

f- E2 
L 
H 

I 

5-i 

4 

2 

2-3 Fti 

B-C F9A 
/L 

I 
TO HIGH- 
VOLTAGE 
POWER SUPPLY 
[TAP-l191 

9-6 10-O 

7 TS-1 

5-A 

3 62 

1 

5 7 
9-E 10-E 

I I PLATE CURRENT Vl 
I-YELLOW TO HIGH- 

fi,VOLTAaE 

TPLiiE ;::::y 
PLATE VOLTAGE 

6lA CURRENT V2 

FOR HETER CIRCUIT 
DETAIL, SEE SD-2R200-01 \ - - . 

SlB 
FROR RAIN 
POWER SWITCH 
ITAb-1341 

117-VOLT AC REGULATED DISTRIBUTTION 



[S] SEE DANGER. TROUBLE 

[I] IS TROUBLE 
LOCATE6 IN IPA CIRCUIT6 

SYNPTON 
ON POWER ARPLIFIER (PA) 

OR INTERMEDIATE 
APPROXIRATELY 300-VOLT YES =c CHASSIS. US 

POWER AMPLIFIER 
DC AT m VDC Ellsf ON CONVENTIONAL TROUBLE- 

(IPA) FILAMENT 
POWER SUPPLY FRONT LOCATING PROCEDURE6 
PANEL (LOWER LEFT) [SD-2R200-011 

IPA BOTH L 
FILARENT 

NO 

v 

[2] SEE DANGER AND 
FI6. 1. TROUBLE 
PROBABLY LOCATE6 TO 
Tl TRANSFORNER. USE 
CONVENTIONAL 
TROUBLE-LOCATING 
PROCEDURE6 

l 

: 

[4 
A 

SEE DANGER. TROUBLE 
LO ATE6 ON 300-VOLT 
POWER SUPPLY CHASSIS. 
USE CONVENTIONAL 
TROUBLE-LOCATING 
PROCEDURE6 
[FIG. 1 AND SD-2R200-01) 

CLEAR 300~VOLT INTERMEDIATE POWER AMPLIFIER (IPA) 

POWER SUPPLY TROUBLE 

I 

PAGE 1 of 2 11221 



FROM 
SOLA 
RE6 

117v PL-9 

1 
I [ 3 I 

117v ' 

r -- -- -- -- --I 300-VOLT POWER SUPPLY CHASSIS 

-9 

': 

I 
. I) 
I .- 1 ;’ 

I 
FIOA 
r)a 

60-g iii 
A<! -” 

1 BKe Tl BL 

I 

B ++I* 

I 
c<m *L 

FBA 

I.2 
IOHY 

BOR 
-- 
651 il 

F3 
- 3/4A 

,.--f""t""r 1 1% 

3A 
I SB 

lC1 zlc2 

TTi 
R' 

_ IOCF _ IOk‘F 1w 

L R2 
300K S300K I I I I r 

T IW 

6 

6 9.3v 

1 
‘I I 

117v 

J -- -- -- -- -- 

SO-2R200-01 

FI6. 1 

1 

CLEAR 300~VOLT INTERMEDIATE POWER AMPLIFIER (IPA) 

POWER SUPPLY TROUBLE 

H 

1 
K 
J 
H 
6 
F 
E 
0 
C 
B 
A 

FROH HV 
POWER SUPPLY 

HV TO 
PA 

PLATE 

f. :: +300? IPA 
: :: 6.3V PLATE 

f' ! ! 6.3V AN0 

+--b OR0 
I 

FILAHENT 

I Issue 2 I FEB 1979 I 
i 403-200-503 i TAP i 
1 PAGE 2 of 2 I1221 



[ I] SEE OAN6ER. 
DO YOU MEASURE 
APPROXIBATEY 117 
AT +24V RY SUP A.C, 
m [TAD-1211 

NO 

c5 TAP- 120 

~N‘ARE* 0~ 12 
TRANSFORIIER. USE 
CONVENTIONAL 
TROUBLE-LOCATING 
PROCEDURE6 

CLEAR +24 VOLT RELAY POWER SUPPLY TROUBLE 

[S) 16 TROUBLE 
SYHPTOH CRYSTAL 
OVEN VOLTAOE OR 
+24V RELAY SUPPLY 
VOLTAOE 

+24V RELAY 
SUPPLY VOLTAOE 

l 
(71 SEE TAD-124. USE 
CONVENTIONAL 
TROUBLE-LOCATIN6 
PROCEDURE6 AND CHECK 
VOLTAOE PATH FROM H 
ON CIRCUIT BOARD TO 
l 24V RELAY SUPPLY 
DISTRIBUTION 

[6] SEE TAD-124. USE 
CONVENTIONAL 
TROUBLE-LOCATIN6 
PROCEDURE6 AND CHECK 
VOLTAGE PATH FRtM f5 
ON CIRCUIT BOARD TO 
CRYSTAL OVEN IN TROUBLE 

/ DANGER / 
’ USE EXTREM CARE. / 

’ PRIffARY POWER 16 STILL ’ 
/ APPLIED TO TRAN6HITTER 4 
/ CABINET / 
/ I 

/ 4 



300-VOLT POWER SUPPLY CHASSIS 

FRfNl 
SOLA 
REG 

I 
FIOA 
3A 

1 BK. Tl B 

I 

12 
10HY C” 

cnrl 65Q 
= ij4A 
*- 

3+~ ( IWOOO'S )1 

I 3A 
I SB 

%J4 

r 

II1 6.3V 
6 

117v 

I : 1 : I 

FROR HV 
POWER SUPPLY 

HV TO 
PA 
PLATE 

c<: !I 6.3V 

-- -- -- -- -- 

SD-2R2QO-01 

FI6. 1 

----_ 
CLEAR 300.VOLT INTERMEDIATE POWER AMPLIFIER (WA) 
POWER SUPPLY TROUBLE 

IPA 
FILARENT 
TRAN6 

1 
IPA 
PLATE 
AMI 
FILAHENT 



LEGEND: 
PA = POUER ANPLIFIER 
E s EXCITER 
TC = TRAIYSRITTER CBNTROL 
SC = 616NALIN9 CONTROL 

19-5 16-5 

4 
CHANNEL AND 
LOADIN RELAYS (PA) 

LAWS 
13. 14. 
15. 16. 
093. 994. 
QQS. QQ6 

TRANSHITTER (TC) 

16-9 17-B 66lD 

SD-2R200-01 

+24 VOLT RELAY POWER SUPPLY VOLTAGE DISTRIBUTION 

(SC) 



No 

w w 
31 DOES ADJUST1 31 DOES ADJUST1 

LpA TU& CONTROL LpA TU& CONTROL 
FOR HAXIHUH POWER FOR HAXIHUH POWER 
OUTPUT CLEAR OUTPUT CLEAR 

No No 

CLEAR INTERMEDIATE POWER AMPLIFIER METER INDICATION TROUBLE 



\ , 
110 

m 
[6] TROUBLE 16 
SUSPECTED TO BE j(j 
RELAY CONTACTS. 
SEE FI6. 1 AN0 
SD-2R200-01 AND USE 
CONVENTIONAL TROUBLE- 
LOCATIN6 PROCEDURES 

CLJILI \ 

‘HM *In ““l 

CURRENT OUT OF 
TOLERANCE 

No 

SUSPECTED TO BE 
IN IPA LOADING 
CIRCUIT. SEE 
SD-2R200-01 

\ 
1” ’ 

CL SO-2R200-01 

CLEAR INTERMEDIATE POWER AMPLIFIER METER INDICATION TROUBLE 

Issue 2 1 FEB 1979 
463-20a-503 

PAGE 2 of 3 



4 

IPA 
LOADIN w 

-72 .72 

SD-2R200-01 500; 

.72 

FI6. 1 - SIRPLIFIED DIAQRAH OF IPA METERIM CIRCUIT 

TO POWER 
AWLIFIER 

.72 

-G 8 
i 

P/O K6 

51 

7 

CLEAR INTERMEDIATE POWER AMPLIFIER METER INDICATION TROUBLE 



[ 1 ] IS TRANSRITT 

\ 
WUOWLUTPUT CLEAR / 1 

No 

USE EXTREME CARE. 
PRIRARY POWER IS STILL 
APPLIED TD TRANSMITTER 
CABINET 

E DAmZER. \ 

YES 

TUBES WITH SPARES 
CLEAR TROUBLE 

&I PAOE 2 

1 Isruo 2 1 FEB 1979 1 

CLEAR POWER AMPLIFIER METER INDICATION TROUBLE 



[6] IS m 
m METER 
INDICATION OUT 
OF TOLERANCE 

YES 

SUSPECTED TO BE j@ 
RELAY CONTACTS. SEE 

[ 111 TROUBLE IS 
[S] IS JfF OUT SUSPECTED TO BE IN m 

HETER INDICATION (FILTER) OR DIRECTIONAL 

ON TEST WTE_R CWPLER. SEE SD-2R2DD-01 

NORI’IAL AND USE CONVENTIONAL 
TROUELE-LDCATIIYG 

No PROCEDURES 

. 
[ 101 TROUBLE IS 
SUSPECTED TO BE IN 
POYER AHPLIFIER LDADIM 
CIRCUIT. SEE SD-2R2DD-01 
AND USE CONVENTIONAL 
TROLIBLE-LOCATIIYB 
PROCEDURES 

CLEAR POWER AMPLIFIER METER INDICATION TROUBLE 



Solo-H 
200DV 

L4 

DIRECTIONAL FILTER 
PA v5 V6 

COUPLER - FL1 
LOADING+ 

1 FRDH IPA 
A 

If . If 

I I I I A I +d 1 51K 111 

y 

..I 
PA 

SENSOR 
CIRCUIT P/C - 

r 
:* 

51K 

SD-2R2DO-01 

SIHPLIFIED DIAGRAR OF PA RETERING CIRCUIT 

FIG. 1 

1 Irruo 2 1 FEB 1979 1 
i 403-200-303 i TAP i 

I PAGE 3 of 3 11261 CLEAR POWER AMPLIFIER METER INDICATION TROUBLE 



1.5-HtlZ OSCILLATOR FRE@ENCY 

NORFMIWTPUTTO~TTER 
ALARI'! CIRCUIT AND SIRUAtIm 

ND 1.5-MlZ OSCILLATQI OUTPUT 
ANDNORF ONWTPUT 

* 

I TRAWSllITTER ALARH 
LAW UILL Lair I 

CLEAR 1.5~MHZ OSCILLATOR OUTPUT TROUBLE 



[4] PLACE 1.5-MZ 
OSCILLATDR/RF DN 
CIRCUIT BOARD OW 
EXTENDER BOARD 
[ DLP-525 ] 

[S] TROUBLE LOCATES 
TO +24V RELAY BUPPLY 
DISTRIBUTION. BEE 
TAD-124 AND CHECK 
VOLTAGE PATH FROll 
PIN 13 TO +24V RELAY 
SUPPLY BOARD 

I” 
i (81 TRBUBLE LOCATES TO 
l 24V REGULATED PONER 
SupplY DISTRIBUTION. 
SEE TAD-118 AND CHECX 
VOLTAGE PATH FRDH PIN 4 
TO l 24V RESULATED 
POUER BUPPLY BOARD 

1 Issue 2 I FEB 1979 I 

CLEAR 1.5.MHZ OSCILLATOR OUTPUT TROUBLE 

, 
403-200-503 ’ TAP ’ 

PA6E 2 of 3 127 c 



[S] YITH TRANSBIT 
m SYITCH SET TO 
m. IS TRANSRITTER 
POUER OUTPUT 
ABOVE 50 YATTS 

NO 

’ [ 12) PLACE 1.5-MZ 
OSCILLATOR/RF ON 
CIRCUIT BOARD ON 
EXTENDER BOARD AND 
TRANSRIT BJ$DE 
SUITCH TO m 

NO 

[IS] TROUBLE 
LOCATES BETUEEN 

m PIN 8 AND RELAY 
u CONTACTS. SEE 
TAD-101. PATH 
SHOULD BE OPEN 

9 
[lo] PERFORfl STEPS [ 171 TROUBLE 
1 THRU 32 OF 
DLP-520 AS NECESSARY 

[ II] IS TROUBLE 1 ;~-$--;ER 1 @(NClTE 2 NO )� 1 CLEARED. SEE ( f;if > YES l , Eli%!;;; , 1 
0 

[IS] SEE FIG. 1. 
CHECK VOLTAGE 
PATH FRM PIN 3 
TO D14 IN PDUER 
AWLIFIER (PA) 

; 
CHASSIS 

EXCITER I POUER ARPLIFIER I 

: I 
: 
I 

SD-2R2DD-01 

FIG. 1 

CLEAR l.S-MHZ OSCILLATOR OUTPUT TROUBLE 

NOTE 2 
IF TROUBLE IS 
CLEARED, PERFDRB 
STEPS 33 AND 34 
OF DLP-520 



I 
1 181 TROUBLE I 

ND 

~ENCY I I 
I OUT OF 

1 I 

TOLERANCE I 

PROBABLY LOCATES 

I TO +24V OVEN 
POUER SUPPLY 
OR HFO CIRCUIT 

1 
[ 7 ] SEE SD-2R2DD-01 
AND USE CDNVENTIDNAL 

i- 

TROUBLE-LOCATING 
PROCEDURES 

CLEAR HFO OUTPUT TROUBLE 

I SUITCHINS AND BUFFER 
CIRCUIT BOARD 

I 

NDTE 
HFO SUITCHINS AND BUFFER 
CIRCUIT BOARD IS LOCATED 
INSIDE ON TOP OF EXCITER 
CHASSIS AND IS NOT 
PLUG-IN TYPE 

I 

. USE EXTREME CARE. 
PRIRARY POWER IS 
STILL APPLIED TO 
TRANSRITTER CABINET 



AlC SWITCH 

\ CLEAR ~R~LE s / 

1” 
[I] TROUBLE PRaeAfJLV 
LOCATES TO ALC CIRCUIT 
BOARD ON PWR AMPLIFIER 
(PA) CHAGGIB. SEE 
So-2R200-01 A# USE 
COUVENTIWAL TROUBLE- 
LOCATIW PROCEDURE 

. 403-200-303 

CLEAR AUTOMATIC LEVEL CONTROL (ALC) TROUBLE 



CIRCUIT BOARD 
YES 

A3H RODE 

c A3A HDDE 

[2] IN UHICH 
TRANSRIT RODE 
DOES TROUBLE 

CLEAR MONITOR RECEIVER OUTPUT TROUBLE 



A3H 
[3] PLACE CW)NITOR 
RECEIVER BOARD ON 

FW)DE EXTENDER BOARD 
YEB 

l [DLP-5251 AND SET ’ 
HEASURE +24 VDC 

RODE TRANSMT 
1 SUITCH TO w 1 

PATH FRDN PIN 4 
THROW SSlC 

E??F= 

A3A 
FWlDE 

--i 

[4] PLACE RDNITOR 
RECEIVER BOARD OR 
EXTENDER BOARD 
[DLP-5251 AND SET 
IEAmuIl!lQRE 
SWITCH TO 636 

CHECK VOLTAGE 
PATH FRDH PIN 13 
THRWGH SSlC 

i!!!f?F= 

Irsuo 2 1 FEB 1979 

I 402-200-303 

CLEAR MONITOR RECEIVER OUTPUT TROUBLE PABE 2 of 3 11301 



SOll-11 

STATUS 
LINE 
OUT 

ss4 

t VU METER 

FRM SECOND 
BALANCED 

SUITCH 
+24Ve-@ 

RDDULATOR 
BOARD 

MDN RCVR OUT 
4-l 

DD3 
HZ238 1 i RDN RCVR BD 

- OFF A.., 

LII.L 
SO22-4 

so22-8 

E 

F r 

f 

P 

JJ7 
OUTPUT 
RON 

a RRlD ( I 
5lR : 

. 

---- -- 

SD-2R200-01 
FIG. 1 

CLEAR MONITOR RECEIVER OUTPUT TROUBLE 

93 -- 
54 

IMN RCVR 
FROH PA 
CHASSIS 

NOTE 
IF TRANSHITTER IS NDT 
SAFETY AND CALLING. Fwm 
RCVR PUSHBUTTON ON FRONT 
PANEL OF SIGNALING 
CHASSIS NWT BE 
DEPRESSED TO PASS AUDIO 
TO STATUS LINE DUT 



A3J 
’ [ 111 PLACE MNITDR 

RECEIVER BOARD DN 
HDDE EXTENDER BOARD 

HONITDR RECEIVER 

l T DLP-525) AND SET L YITH SPARE 

1. 1 [ DLP-5251 

4 
[15] SEE FIG. 1. 
CHECK VOLTAGE 
PATH FRCUl PIN 15 
THROUGH SSlC 
TRANSHIT MODE 
SWITCH 

ALL 
BODES 

[ 121 DOES REPLACI 
RONITDR RECEIVER 
CIRCUIT BOARD UITH 
SPARE CLEAR 
TROUBLE [DLP-5251 

[ 181 ENSURE 
BOARD IS ADJUSTED 
PROPERLY. PERFDRH 
DLP-522 

NO 

1 f 131 PLACE RGRITGR 
RECEIVER BOARD 
ON EXTENDER 
BOARD [ DLP-5251 
AND SET TRAWlIT 

REASURE AWID YES 
OUTPUT AT PIN 7 
(+0 DB NOMINAL) 

CLEAR MONITOR RECEIVER OUTPUT TROUBLE 

[ 181 SEE FIG. 1. 
USE CDNVENTIDNAL 
TROUBLE-LOCATING 
PROCEDURES AND 
CHECK AUDIO PATH 
FM PIN 7 TO 
STATUS LINE OUT 

PA6E 4 of 3 



UITH OSCILLOSCOPE OSCILLATOR (HFO) 
INPUT AT PIN 10 
UITH OSCILLOSCOPE 

ND 

REASURE INPUT 
FRDM POUER 
AWLIFIER (PA) 

NO 

YES 

1 
[25] USE CONVENTIDNAL 
TROUBLE-LOCATImi 
PROCEDURES AND CHECK 
CONTACTS ON CIRCUIT 
BOARD Am) YIRINR TO 
CIRCUIT BOARD 
[ SD-2R200-0 1 ] 

CLEAR MONITOR RECEIVER OUTPUT TROUBLE PAGE 3 of 3 11301 



1 
No 

\ 
&EAR TROUBLE 
[ DLP-5251 

1 NO 

DLP-513. STEP 17 

NO 
DLP-513, STEP 28 

THIS TAP FRM 
DLP-513, STEP 33 

CLEAR AUXILIARY SIGNALING CIRCUIT TROUBLE 

THIS TAP FRWI 
DLP-513. STEP 35, 

-i 

[7] USE CONVENTIONA 

NO TROUBLE-LOCATINS 
PROCEDURES. SEE 
SD-2RllD-01 AND 
SD-2R200-01 

cf7 TAP-107 



’ [ 1] OBTAIN 
RELEASE FRDH 
CONTROL TERMNAL . 
FOR TRANSRITTER 

b0lE~ APPLIED TO 
MSHITTER 

[ 3 ] RESTORE 
PRINARY POUER 
ACCORDINS TO 
LOCAL PROCEDURES t 

/ 141 ARE ALL \ 
~R~ITTER- 
PANEL BLDBN- 
FUSE INDICATORS 

YES 

\ EXTINSUISHED / 
No 

T NO 

15) REPLACE ’ 
SLOUN FUSES YES 

, 

J 
I 

LOCATE TRANSMITTER FAULT FROM TROUBLE REPORT 

[7] SEE DAWOER. A SHORT 
OR HIGH-CURRENT 
OVERLOAD IS 
SUSPECTED. SEE 
FIG. 1 MI) USE 
CONVENTIONAL 
TROUBLE-LOCATING 
PROCEDURES 

NOTE 1 
RETURN TRABBMTTER TO 
SERVICE UHEN TROUBLE IS 
CLEAREO ABD BAKE ENTRIES 
IN FCC TECtMICAL 
LDG AS REQUIRED 

USE EXTREME CARE. 
PRIMRY PDUER IS 
STILL APPLIED TO 
TRANSRITTER CABINET 

Issue 2 1 FEB 1979 1 



/ [9] DOES TROUBLE \ 
RE~DRT INDICATE 
CONTROL TERMINAL 
CANNOT CDIWAND 
TRANSRITTER ON 

1 NO 

[ill HEASURE CONTROL 1 

ct, PAGE 3 

CONTROL TERHINAL 
TO CORRECT TONE 
LEVELS AND VERIFY 

[ 141 PERFORM 

K 
17 DID .m ..UWY”I Ii ii AuJuITlntnl 

\ 
RF ON SENSITIVITY 
ADJUSTMNT 

F FON SENSITIVITY 

[ DLP-5181 
CLEAR TRO mLE 

I I 
(IO 

CONTROL TERHINAL CONTROL TERHINAL 
TROUBLE DOES NDT TROUBLE DOES NDT 

LOCATE TRANSMITTER FAULT FROM TROUBLE REPORT 



1251 PERFDRR I 
~DJI~TNENT OF 
AF AMPLIFIER/ 
FIRST BALANCED 
MODULATOR (DLP 

1 SEE NOTE 2‘ - ] 

A PAGE SD-2R200-01 AND 

I USE COWENTIDMAL 
TROUBLE-LDCATIWB 
PRDCEWRES 

SD-2R20D-01 AND 
USE CONVENTIONAL 
TRWBLE-LOCATING 

NDTE 2 

DO NOT RETURN 
TRANSRITTER TO 
SERVICE UNLESS 
TROUBLE IS CLEARED 

LOCATE TRANSMITTER FAULT FROM TROUBLE REPORT 



[ 321 PERFORB 
ADJUSTflENT OF 
AUXILIARY SIGNALING 
CIRCUIT BOARD 
TDLP-539, BEGIN 

YES (E&i?)yEs + 
I ~IITH STEP 31. 

SEE NOTE 3 I 

CONTROL TERMNAL 
DO NOT RETURN 
TRANSMITTER TO 
SERVICE UNLESS 
TROUBLE IS CLEARED I THAT TROUBLE DOES 

NOT LOCATE AT 
TRANSMTTER 

,,*m 
lDD-HZ. 2100-HZ, ON STATUS 

TROUBLE 

I 

[TAP-l101 I 
NO 

CONTROL TERHIN”’ 
CANNOT CMABD ~ ___.__._ -“ilERGENCY 

W? DOES NOT 
RECEIVE EMIL ..w....-. FRRFYIY 

SEE NOTE 3 - 

(39] INFDRB r-l-- CONTROL TERHINAL 
THAT TROUBLE DOES 
NOT LOCATE AT 
TRANSRITTER 

ct, PAGE 5 
[34] CLEAR 
EMERGENCY POWER 
ON CDRMAND 
TROUBLE [TAP-1051 

l--l 

LOCATE TRANSMITTER FAULT FROM TROUBLE REPORT 



[41 J DOES TROUBLE 
REPORT INDICATE 
THAT CONTROL TERM1 
CANNOT COMAND 
SPARE FUNCTION ON 

NO 

[44] CLEAR 
SPARE ON/OFF 

l COllllAND TROUBLE 
[TAP-l031 

[42] DOES TROUBLE 
REPORT INDICATE 
THAT CONTROL TERM 
CANNOT COMANO 
RONITOR RECEIVER ON 

[45] CLEAR 
MONITOR RECEIVER 

l ON/OFF COIIHAND 
TROUBLE [TAP-l04 ] 

/ 1431 DOES TROUBLE \ I I 1 
REPbRT INDICATE 

CHANGE OR RECEIVES 

cl, PAGE 6 [47] CLEAR r-l- HODE STATUS 
TROUBLE 
[ TAP-lOB] 



CONTROL TERNINAL CANNOT 
COWlAND FREQUENCY 
ADVANCE OR RECEIVES 
WRONG FREGUENCY ADVANCE 

’ (571 CLEAR 
COHHAND FREQUENCY 

b ADVANCE COHHAND 
TROUBLE 
ITAP- 

\ SliTUS ~- 

9 
/ 1501 DOES CONTROL\ 

/ TERNINAL RECEIVE A\ YES 
1 TRANSHITTER ALARll 

\ 
CONDITION 

/ 

L , 
I 

(541 IS THE 
[56] TEST 
TRAMSllITTER 
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PREVENTIVE AND CORRECTIVE 

COASTAL HARBOR RADIO RAINTENANCE PHILOSOPHY IS BASED UPON (A) 

PREVENTIVE RAINTENANCE AS REPRESENTED BY THE ROUTINE TASKS LISTED 

ON THE ROUTINE TASK LIST (RTL) AND (B) CORRECTIVE HAINTENANCE AS 

REPRESENTED BY THE TROUBLE ANALYSIS PROCEDURES (TAP) REFERENCED 

FRLM ROUTINE TASKS AND THE TROUBLE INDICATOR LIST (TIL). THE 

FIAINTENANCE COVERAGE, AS CONTAINED IN THE THREE TOP VOLUHES, IS 

STRUCTURED AND DESIGNED TO VERIFY OVERALL SYSTER PERFORHANCE AND 

TO ISOLATE AM IDENTIFY TROUBLES IN THE CONTROL TERUINAL. 

SYITCH6OARD. SWITCHBOARD INTERFACE, RADIO RECEIVER, RADIO 

TRANSMTTER, AND TRANSMISSION FACILITY. A GENERAL DESCRIPTION OF 

THE STRUCTURE AND PHILOSOPHY OF USE FOR COASTAL HARBOR PREVENTIVE 

AND CORRECTIVE MINTENANCE IS GIVEN BELOY 

PREVENTIVE MAINTENANCE: AS SHOUN IN FIG. I, 

RWTINE TASKS RAKE UP A PREVENTIVE BAINTENANCE PROGRAM DESIGNED 

TO VERIFY THE FUNCTIONAL CONDITION OF MAJOR CIRCUIT OPERATIOBS 

NECESSARY TO PROPER PERFORRANCE OF SYSTER DESIGN CAPABILITIES. 

CORRECT PERFORMANCE OF THE ROUTINE TASKS ON A REGULARLY SCHEWLED 

INTERVAL PROVIDES A HIGH DEGREE OF CONFIDENCE IN SYSTEM READINESS 

AND OPERATION. THE CONTROL TERRINAL IS THE CENTER OF MINTENANCE 

ACTIVITY. CONTROL TERHINAL ROUTINE TASK6 (VOLMIE 1) ARE DESIGNED 

TO (A) TEST CONTROL TERRINAL FUNCTIONS ONLY, (B) TEST TERHINAL-TO- 

RECEIVER FUNCTIONS, AND (C) TEST TERFIINAL-TO-TRANSHITTER FUNCTIONS. 

ROUTINE TASKS ON THE RECEIVER (VOLLWIE 2) AND TRANSHITTER (VOLME 

3) ARE STRUCTURED TO (A) TEST RECEIVER/TRANSMTTER FUNCTIONS AT THE 

RECEIVER/TRANSHITTER SITE WITH AND YITHOUT ASSISTANCE FR(Hl THE 

CONTROL TERRINAL AND (B) TEST RECEIVER/TRANSRITTER-TO-CONTROL 

TERHINAL FUNCTIONS WITH ASSISTANCE AT CONTROL TERFIINAL. MANY OF 

THE ROUTINE TASKS IN EACH OF THE THREE VOLMES USE THE RWTIWER 

TEST SET TO VERIFY FUNCTIONAL OPERATIOlYS. PROCEWRES ARE GIVEN 

FOR USING THE RWTINER AT CONTROL TERMINAL OR RECEIVER/ 

TRANSRITTER 61TE. 

ALL ROUTINE TASKS PERFORRED AT THE CONTROL TERRINAL ARE OESIGNED 

FOR THE PUBLIC CORRESPOBDENCE CHANNELS UNLESS SPECIFICALLY 

REFERRED TO WITHIN THE ROUTINE TITLE A6 SAFETY AND CALLING. 

ROUTINE TASKS PERFORRED ON THE RECEIVERS AN0 TRANSHITTERS 

AGSOCIATED WITH THE SAFETY AN0 CALLING CHANNEL BUST BE 

COOROINATEO IN ACCORDANCE WITH LOCAL OPERATING PROCEWREG. THE 

PERFORMANCE OF ALL RWTINE TASKS FOR COASTAL HARBOR RADIO IS 

COASTAL HARBOR RADIO MAINTENANCE PHILOSOPHY 

-1 



BASED ON THE FOLLOWING: 

1. PERBISSION HAS BEEN OBTAINED TO USE CHANNEL AND RUN TEST 

IN ACCORDANCE WITH LOCAL OPERATING PROCEDURES 

2. NO ALARH CONDITIONS EXIST 

3. ALL SYSTEN OPERATING CONTROLS ARE IN THEIR NORRAL 

PGSITIGNS 

CORRECTIVE MAINTENANCE : WHEN A TROUBLE 

REPORT IS RECEIVED OR AN ALARM IS ACTIVATED, CORRECTIVE 

MINTENANCE PROCEDURES (VOLUME 1) PROVIDE DIRECTION TO DETERAINE 

WHETHER THE TROUBLE IS VALID AND IF SO, WHETHER THE TROUBLE LOCATES 

IN CONTROL TERHINAL. RECEIVER, OR TRANSHITTER. TROUBLE ANALYSIS 

PROCEDURES (TAP) KEYED TO TROUBLE REPORTS AND ALARB INDICATIONS, 

AS REFERENCED FROB THE TROUBLE INDICATOR LIST (TIL). CONTAIN 

CORRECTIVE FlAINTENANCE PROCEDURES [FIG. 2) TO VERIFY AND LOCATE 

TROUBLES AND CORRECT FAULTS. CORRECTIVE MAINTENANCE FOR FAULTS 

WHICH ARE IDENTIFIED DURING ROUTINE TASKS AT THE CONTROL TERI’MAL, 

RECEIVER, OR TRANSRITTER IS PROVIDE0 EITHER GN THE RGUTINE TASK 

OR ON THE APPROPRIATE TAP. 

IN GENERAL, TROUBLES WILL FIRST BE IMNTIFIED BY COBTROL TERRINAL 

PERSONNEL FRUN ALARH INGICATION6 OR TROUBLE REWRTS. THE FIRST 

CORRECTIVE MAINTENANCE THEREFORE WILL BE PERFORlWO AT THE CGNTROL 

TERMINAL TO ISOLATE AND CORRECT THE TROUBLE OR, IF REQUIRED, 

REFERENCE RECEIVER AND TRANSHITTER PERSONNEL INTO THE SUSPECTED 

FAULT AREA F3R USING CORRECTIVE MAINTENANCE PROCEDURES WITHIN THE 

RECEIVER OR TRANSHITTER VOLME. ALL TROUBLE ANALYSIS PROCEDURES 

ARE BASED ON THE FOLLGWING: 

1. PERHISSIGN HAS BEEN OBTAINED TO USE CHAN6EL AND RUN TEST 

IN ACCGRDANCE WITH LOCAL OPERATING PROCEDLlRES 

2. ONLY ONE TROUBLE EXISTS AT A TIME 

3. ALL SYSTEH OPERATING CONTROLS ARE IN THEIR NORBAL 

POSITIONS 

TROUBLE ANALYSIG PROCEDURES ARE DESIGNED TO GUIDE THE USER BY THE NOST 

DIRECT KEANB AVAILABLE TO LOCATING AND CORRECTING FAULTS. TROUBLE 

CLEARING IS APPROACHED IN THE FOLLOUING HAWlYER: 

FIRST: BY OBSERVING AVAILABLE CIRCUIT INGICATGRS SUCH AS 

LEDS. METERS, Am) ALARB LMPS 

SECOND: BY ESTABLISHING OR SIRULATIW OPERATIWO CONDITIDIYS 

NECESSARY FOR CIRCUIT OBSERVATION AND RASUREMNT 

THIRD: BY USIm, CONVENTIONAL TROUBLE-CLEARIN PROCEDURES 

SUCH AS CHECKING THE DC OPERATE PATH FOR CIRCUIT 

FUNCTIGNS AM WIRIIYO 

1 Issue 2 1 FEB 1979 1 
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,-PERSONAL DANGER \ ADMONISHMENT BLOCKS 
COASTAL HARBOR TOP PROCEDURES CONTAIN, AS REQUIRED, THREE TYPES OF 

AOHONISMENT BLOCKS, OR FLAGS, TO CALL ATTENTION TO PERSONAL DANGER 

(DANGER BLOCKS), POSSIBLE SERVICE INTERRUPTION (CAUTION BLOCKS), 

AND POSSIBLE EQUIPHENT DAHAGE (WARNING BLOCKS). THE USER IS REHINDED 

TO READ THE AOfiONISHENT BY HAVING ATTENTION CALLED TO THE 

ACVICINISHMENT AT THE BEGINNING OF A STEP WHICH INVOLVES ANY OF THE 

ABOVE AOHONISMENT CONDITIONS AS SHOWN IN THE EXAIIPLES BELOW: 

[46] SEE WARNING 6. 
REPLACE CIRCUIT 
BOARDS 121 AND && 
ONE AT A TIME, TO 
ISOLATE TROUBLE 
[TAO-120) 

[I) SEE WARNING 1. LOCATE CIRCUIT 
BOARD OF INTEREST. SEE NOTE 1 

AN EXARPLE OF EACH TYPE OF AOMONISMENT BLOCK 

FOUND IN THIS VOLURE IS PROVIDED BELOW FOR REVIEW 

/PERSONAL DANGER \ 

DANGERS 
PRIMARY POUER IS STILL 
APPLIED TO TRANSNITTER 
CABINET. USE EXTREME CARE 
AROUND TS-1 
IF POSSIBLE REMOVE PRIRARY 
POWER FRON TRANSMITTER 
WHILE CHECKING HIGH-VOLTAGE 
FUSE 

DANGER 
REROVE PRIRARY 
POWER FRBH 
TRANSMITTER CABINET 

TM DANGER DANGER / 
/ 

120 VOLTS AC IS / 
PRESENT IN THIS UNIT. / 
USE CAUTION NOT TO 
TOUCH EXPOSED POINT6 ' 
CARRYING THIS VOLTAGE / 

DANGER DANGER 
USE EXTREME CARE. II----l. PRIMARY POWER 16 
STILL APPLIED TO 
TRANSMITTER CABINET 

/- POSSIBLE EQUIPNENT DAMAGE \ 

!j WARNING fl 

iE STORAGE 
FUNCTIGN WHEN 
POSSIBLE TO PREVENT 
DAHAGE TO CRT 

COASTAL HARBOR RADIO MAINTENANCE PHILOSOPHY 

ENSURE SCULL FIBER KEY ENSURE SCULL FIBER KEY 
IS NGT DAMGED WHILE IS NGT DAMGED WHILE 
REmVING OR INSTALLIN REmVING OR INSTALLIN 
CIRCUIT BOAR0 CIRCUIT BOAR0 

WARNING 



t POSSIBLE EQUIPRENT DAMAGE \ 

SURE THAT POWER IS NOT APPLIED TO CIRCUIT 
BEING REASURED AS DARAGE TO FIETER WILL 

/B. WHEN HAKINB EITHER CURRENT 0R VOLTAGE 
/ 

/ 
/ 

MEASUREAENTS, BET FUNCTION SWITCH TO 

/ 
PROPER RANGE BEFORE MKIBG CONTACT WITH 

f 

/ 
TEST PROBE6 TO CIRCUIT BEIN REASURED. / 

5 
IF THERE IS ANY DOUBT AS TO APPROXIMATE 
VALUE OF VOLTAGE 0R CURRENT TO BE MEASURED. ’ 

, SET FUNCTION SWITCH TO HIGHEST VALUE 

5 
FOR INITIAL TEST AN0 THEN DECREASE STEP-BY- // 
STEP UNTIL PROPER RAWOE IS REACHED 

/ 

WARNING WARNING 

WHEN REMJVING CIRCUIT BOARDS. 
RAKE SURE THAT EDGES OF BOARD 
ARE AIBED SO THEY C0BE TFMUGH 
THE SWITCH ON THE SIDE OF BOARD 
CARRIER 
SORE OF THE CIRCUIT BOARDS COULD BE V 

DAMAGED BY STATIC DISCHARE IF HAWOLED 
IPROPERLY. CARE SHOULD BE TAKEN B0T TO / 

TOUCH ANY BARE SUllFACE SUCH AS THE C06TACT / 
POINTS. IF A CIRCUIT BOARD IS TO BE STORED. / 
IT SHOULD 6E PLACED IN A CBMKJCTIVE MDUH 
SUCH AS ALL6lINUH FOIL. 

/ 

1, 

WARNING 
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WARNING 
mm SWITCH IS SET TO 
m [OLP-525 ] TO PREVENT 
DAMAGE TO CIRCUIT BOARDG. 
ALSO, TO PREVENT OMAGE BY 
STATIC ELECTRICITY, W N0T 
TOUCH ANY BARE SURFACE SUCH 
AS CONTACT POINTS 
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I (VOL. I) 

SEE MAINTENANCE PHILOSOPHY 
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I ’ PREVENTIVE MINTENANCE 

TRAMHITTER 
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INTERFACE ROUTINE6 

NAJOR FUlYCTIGNB VERIFIED 
BY RWTINES ARE SHOWN 
IN FIG. 4 

ROUTINE TASKS ARE STRUCTURED TO BE PERFORMED PERIODICALLY ON A CHANNEL BASIS Am) ARE DESIBNED TO (A) VERIFY CIRCUIT 

OPERATIONS UNIQUE TO THE CONTROL TERRINAL WITHOUT ASSISTANCE FRoH RECEIVER OR TRANSMITTER PERSWEL, (B) VERIFY 

CIRCUIT OPERATIONS WITHIN THE CONROL TERRINAL A6SOCIATED WITH CIRCUIT OPERATIONS WITHIN THE RECEIVER WITH AND 

WITHOUT ASSISTANCE FRO4 RECEIVER PERSONNEL. AND (C) VERIFY CIRCUIT OPERATIONS WITHIN THE CONTROL TERMINAL ASSOCIATED 

WITH CIRCUIT OPERATIONS YITHIN THE TRANSMITTER WITH AN0 UITHOUT ASSISTANCE FRocl TRANSMITTER PERSONNEL 

FIO. 1 - Preventive Maintenante 
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I 
AUTOMATIC FAULT INDICATIONS AT RECEIVER/TRANSflITTER ARE LIHITED AND IN MANY LOCATIONS ARE REHOTE TO RAINTENANCE 

PERSONNEL. RECEIVER/TRANSMITTER TROUBLES MOST OFTEN WILL BE IDENTIFIED BY (A) TROUBLE REPORTS RECEIVED AT 

CONTROL TERMINAL. (B) ALARM INDICATIONS AT CONTROL TERMINAL, AND (C) ROUTINE TASKS RUN FROM CONTROL TERMINAL OR 

I RECEIVER/TRANSHITTER 

1 FACILITY TROUBLES] I b I 
AUTOMATIC FAULT INDICATORS FOR FACILITY TROUBLES DO NOT EXIST AT CONTROL TERNINAL. FACILITY TROUBLES UILL 

MST OFTER BE IDENTIFIED BY (A) LOCAL FACILITY CONTROL, (B) TROUBLE REPORTS RELATED TO RECEIVER/TRANSBITTER 

OPERATION, AND (C) ROUTINE TASK6 RUN BETWEEN CONTROL TERNINAL AND RECEIVER/TRANSRITTER 

I I 
i VOICE/DATA CONTROL DATA . m 

RADIO 0 TERHINAL I 4 RADIO 
RECEIVER 

COlflANDS voIcE/cm4ANDs TRANSMITTER 

a m 
. . 

\ SYSTEH/CONTROL TERMINAL / 
CORRECTIVE RAINTENANCE 

CORRECTIVE flAINTENANCE IS ACCOHPLISHED THROUGH TROUBLE ANALYSIS PROCEWRES WHICH HAKE USE OF HANLlAL AND ROUTINER 

TEST SET PROCEDURES TO ISOLATE TROUBLES TO CONTROL TERHINAL, RADIO RECEIVER, OR TRAN6NITTER AND LOCATE FAULTS DOWN 

TO THE REPLACEABLE CARD LEVEL 

FIG. 2 - CORRECTIVE MAINTENANCE 
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TRHTR 
BUFFER 



PAI 
7 

/ V 
A- 

15 
B- 

6 
c- 

C 
D- 

4 

TRANSMITTER 0 
LOGIC 

C 

E 17 

A 

15 

14 

16 

12 

R 

13 

ff H CR21 
EPO 

7 

Sl - Pf 
CR22 ALR A 

* 
ff 

0 

ff 
CR2rFREQ 3 

- 
CR24 ALH 6 

4 

ff 
m , 

CR25 FREQ 4 

L I +14 

Y 640 
RESET 

531 

FIG. 4 (CONT) - TRA ea;fq ROUTINER- 

SOUTINER TEST SET CIRCUITS 

JIO 

POWER 
SUPPLY 

1 
Fl 



SUHRARY 
TRANSMITTER TO BE TESTED IS REROVED FROH SERVICE. IN-LINE 
WATTMETER AND RF COAXIAL RESISTOR ARE CONNECTED TO TRANSRITTER 
OUTPUT. IN A3H (SAFETY AND CALLING) AND/OR A3A (PUBLIC 
CORRESPONDENCE) TRANSMIT RODE, METER INDICATIONS ARE TAKEN AND 

CORPARED YITH PREVIOUS HETER INDICATIONS. IF METER 
INDICATIONS TAKEN ARE NOT AT LEAST 60% OR ARE NORE THAN 
120% OF INITIAL RETER INDICATIONS, CORRECTIVE ACTION RUST 
BE PERFORRED. FOR AN ACCEPTANCE TEST, REFER ABNORML 
CONDITIONS TO INSTALLER FOR CORRECTIVE ACTION. 

[ 1 ] OBTAIN RELEASE FROM CONTROL TERMINAL 
FOR TRANSMITTER TO BE TESTED 

[2] SET TRANSMIT WODE WITCH TO !lFJ AN0 
GET TEST EOUIPRENT AS SHOUN IN 
TABLE A. SEE NOTE 1 F\ 

\ 
[ 3 ] SEE FIG. 1. DISCONNECT ANTENNA COAX 

FROR TRANSRITTER FILTER OUTPUT.-, 

[4] CONNECT IN-LINE WATTNETER TO 
TRANSMITTER FILTER OUTPUT [FIG. 21 FILTER OUTPUT 

[5] CONNECT RF COAXIAL LOAD RESISTOR 
TO IN-LINE WATTHETER [FIG. 21 

[ 6) SEE NOTE 2. INSTALL FOUR 3BBA PLUGS 
INTO STATUS LINE, STATUS EQUIP, 
VOICE~VO%)E EPUIP JACKS 

FIG. 1 
[7] INBERT 250H ELERENT FOR A3H RODE OR 

50H ELEMENT FOR A3A RODE INTO IN-LINE 
UATTRETER [FIG. 21 

CHECK TRANSMITTER METER INOICATIONS 

I TABLE A 1 
EQUIPRENT REQUIRED RECOfWENDED TYPE 

RF COAXIAL BIRD RODEL 6201 
LOAD RESISTOR 

IN-LINE BIRD MODEL 43 YITH 
WATTRETER 250H AND 50H 

ELEMENTS 

4 STANDARD 3BBA 
TERHINATIONS 

UATT- 
HETER 

250H (A3H I’KtDE) OR 50H (A3A RODE) ELERENT 
FIG. 2 

NOTES 
1. FOR ACCEPTANCE PROCEDUREB. 

REFER AB-L CONDITIONS 
TO INSTALLER FOR CORRECTION 

2. JACKS ARE TERMINATED TO 
PREVENT TRANBRITTER 
BEING MlDULATED FROCl 
CONTROL TERMINAL FROll CAUSING 
UNUANTED RETER INDICATIONS 

, 
1 1s~. 2 [ FEB 1979 1 

403-200-503 

PABE 1 of 14 



PI 1s 
TRANSRITTER UNDER 
TEST l-CHANNEL 

1 -CHANNEL 

OR 4-CHANNEL 

I 
4-CHANNEL 

+ 
b 91 SET 

HANNEL SELECTOR 
WITCH TO CHl t - 

d3 TAO-133 

I”1 

i ‘21 

(‘3 

SEE NOTE 3. OBTAIN CDPY \ 
OF INITIAL HETER INDICATIONS 

REAOY 

USIWB COPY OF TABLE 9, 
RECMO INITIAL RETER 
INDICATIONS IN CDL 3 

] SET TRAWlIT RDDE 
SNITCH TO A3H 
(SAFETY AlJb 
CALLIN9) OR ABA 
(PUBLIC CORRmONDENCE) 

TRAN9HITTER 011 
SS LIOHTED. 

CHECK TRANSMITTER METER INDICATIONS 

aTES 

3. INITIAL METER IMKCATIONS 
WERE RECORDED DN ACCEPTANCE 
01) INITIAL RDUTINE TEST. 
IF MIT AVAILABLE. OBTAIN 
CDPY OF MANDFACTIJRE FINAL 
TEST RESULTS 

4. SEE TAD-101 FOI) 
TRAWsFlITTER DN LAMP 
-D-l24 
FOR LOCAL LAMP TROUBLE 



I TABLE B 
I 

I FUNCTION 1 METER 1 INITIAL 1 PRESENT 1 oi;iE iy 1 
FULL SCALE INDICATIONS INDICATIONS 

I 2 I 3 I 4 I 5 I 
PLAfE VOLTAGE HETER 3oGGv 

PLATE CURRENT V-l METER som 

PLATE CURRENT V-2 METER SOOM 

1 SOY OR 250Y 1 I I 
I SOY I I 

TEST 
RETER 

I 
I I I 

FIL 2 I sv I I I 1 

CHECK TRANSMITTER METER INDICATIONS 



[ 19) RECORD PLATE CURRENT V-2 
METER IkOIm IN 
TABLE B. COL 4 I 

I 

[ 201 OBSERVE IN-LINE HATTRETER 
s INDICATION 

IN-LINE 
:, UATTRETER 

PLATE 

\ 
CURRENT v-2 
RECORDED 

- NOTE 5 
PLATE CURRENT V-l 
IS RETER ON LEFT. 
PLATE CURRENT V-2 
IS NETER ON 1 RIGHT 

I I 

[ 211 RECORD IN-LINE NATTRETER 
FND INOICATION IN TABLE B, COL 4 - 

CHECK TRANSMITTER METER INDICATIONS 



[22] SET TEST BET- TO &$ 

ALC 
[ 231 OBSERVE TEST m FOR RECORDED 

m INDICATION 

[24] RECORD &(i INDICATION IN 
TABLE B. COL 4 

1251 s&f7 . . 

[ 261 OBSERVE BT l’lFTF@ FOR 
& A.C, INDICATION 

[ 271 RECORD REG A.C. INDICATION 
IN TABLE B, COL 4 

[2B] OBSERVE TEST HETER 
FOR +24V INDICATION 

1301 RECORD $4J INDICATION 
IN TABLE B, COL 4 

CHECK TRANSMITTER METER INDICATIONS 

Issue 2 1 FEB 1979 
4Q3-20Qs5Q3 DLP 
PAGE 5 of 14 500 



13’1 

I321 

PI 

OBSERVE TEST METER FOR 
-24V IWO- 

RECORD -24V INDICATION 
IN TABLm COL 4 

PI 

WI 

PI 

OBSERVE TEST HETER 
FOR PLATE V. INDICATION~p~ \ 

RECORD PLATE V. INDICATION 
IN TABLE B, COL 4 

\ 

1371 

PI 

PI 

SET TEST METER SWITCH 

OBSERVE TEST METER FOR 
CATH 1 INDICATION 

RECORD CATH 1 INDICATION 
IN TABL-OL 4 

CHECK TRANSMITTER METER INDICATIONS 
,I* 2 



1401 

14’1 

1421 

SET TEST RTER SWITCH 

To w\ 

OBSERVE TEST RETER 
FOR CATH 2 INiXCATION.-GE, 

RECORD CATH 2 INDICATION 
IN TABLE 8. COL 4 

\ 

1431 

1441 

1451 

SET TEST 
TO CATH 3 

OBSERVE TEST METER 
FOR CATH 3 INDICATION 

RECORD CATH 3 INDICATION 
IN TABLE 8, COL 4 

[46] SET TEST RTER SWITCH 
TO CATH 4 

[47] OBSERVE TEST HETER 
FOR CATH 4 INDICATION 

(481 RECORD CATH 4 INDICATION 
IN TABLE 6. COL 4 

CHECK TRANSMITTER METER INOICATIONS 

1 Issue 2 I FEB 1979 I 
1 403-206-503 

PAW 7 of 14 



[4B] SET TEST NETER WITCH 
TO FtL 1 \ 

[SO] OBSERVE TEST HETER FOR 
FIL 1 INDICATION 

[Sl] RECORD FIL 1 INDICATION 
IN TABLWCOL 4 

[52] SET TEST HETER SUITCH 
TO FIL 2 

RECORDED 

[53] OBSERVE TEST METER FOR 
FIL 2 INDICATION 

1541 RECORD FIL 2 INDICATION 
IN TABLTCOL 4 

\ 

I551 

[551 

SET TEST RETER SUITCH 
TO DRIVE 

OBSERVE TEST HETER FOR 
DRIVE INDICATION 

[57] RECORD DRIVE INDICATION 
IN TABLTCOL 4 

CHECK TRANSMITTER METER INDICATIONS 



w 

WI 

PI 

SET TEST RETER SUITCH 
TO GRID 1 

066ERVE TEST RETER FOR 
GRID 1 INDICATION 

RECORD GRID 1 INDICATION IN 
TABLE B. COL 4 

WI 

WI 

WI 

SET TEST MTER SUITCH 
TO GRID 2 GRID 2 

RECORDED 

OBSERVE TEST RETER FOR 
GRID 2 INDICATION 

RECORD GRID 2 INDICATION IN 
TABLE 8, COL 4 

(641 SET TEST HETER SUITCH 
TO R.F. PLATE 

(651 OBSERVE TEST RETER FOR 
R.F. PLATE INDICATION 

[ 66) RECORD R. F. PLATE INDICATION 
IN TABLE 6, COL 4 

CHECK TRANSMITTER METER INDICATIONS 

Issue 2 1 FEB 1979 
443-200-503 QLP 

PAGE 9 of 14 500 



1671 

PI 

WI 

SET TEST METER SUITCH 

OBSERVE TEST RETER FOR 
R.F. OUT INDICATION 

RECORD R.F. OUT INDICATION 
IN TABLE B. COL 4 

PI 

PI 

PI 

SET TEST 
TO +24V RY SPLY +24V RY SPLY 

RECORDED 

OBSERVE TEST METER FOR 
+24V RY SPLY INDICATION 

RECORD +24V RY SPLY INDICATION 
IN TABLE 6, COL 4 

1731 SET TRANSMIT RODE 
WITCH TO OFF - 

CHECK TRANSMITTER METER TRANSMISSIONS 



BEEN RECORDED 

NO 

m 
[77] DISCONNECT RF COAXIAL 

LOAD RESISTOR FRON 
[75] SET IN-LINE YATTHETER READY FOR 
CHANNEL SELECTOR REFLECTED 
SUITCH TO CHANNEL 
TO BE TESTED [76] CONNECT ANTENNA COAX 

TO IN-LINE UATTRETER I I 

I [76] IF INSERTED. REHOVE 250H 

I 
/ MEN;E;ROf! IN-LINE 

160 ] SEE UARNIN6. IF NOT PREVIOUSLY 
INSERTED, INSERT 50H ELEMENT 
INTO IN-LINE UATTNETER UITH 
ARROU POINTING IN REVERSE 
DIRECTION 

CHECK TRANSMITTER METER INOICATIONS 

/ 

ME ~!$$!%NTED 5 
ON FACE OF ELEMENT 16 / 
POINTImi TO 6IM OF 
IN-LINE UATTMETER 

/ 

CONNECTED TO TRANSMITTER 5 
FILTER OUTPUT A 

Issue 2 



[ 611 SET TRANSIIIT MODE SUITCH 

ALL RETER 
INDICATIONS 

[ 621 OBSERVE IN-LINE WATTMETER RECORDED 
(841 SET 

INDICATION e TRANSHIT MODE 
mH TO OFF - 

[ 63) RECORD IN-LINE UATTMETER 
INDICATION FOR REFL IN 
TABLE 6, COL 4 - 

[BS] FOR EACH ENTRY IN 
TABLE B. EXCEPT REFL 
POUER, DIVIDE COE 
BY COL 3. SEE EXARPLE 

[86] ENTER RESULT OF 
STEP 85 INTO 
TABLE 6, COL 5 

CHECK TRANSMITTER METER INDICATIONS 

EXAHPLE 
PLATE VOLTAGE COLUMN 4 = 2030 

DIVIDE BY 
PLATE VOLTAGE COLUMN 3 * 2070 

RESULT O.B6 
ENTER INTO COLUHN 5 



[ BB] REMOVE 
ALL TEST 
CONNECTIONS 

TRANSHITTER 
[66] SET TRANSMIT BODE 

WITCH TO jE& 

[BO] RAKE ENTRIES IN FCC 
TECHNICAL LOG IF REQUIRED 

CHECK TRANSMITTER METER INDICATIONS 

1 Issue 2 1 FEB ,l979 1 
4D3-ZOO-SD3 DLP 
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[ 91 ] CLEAR INCORRECT 
TRANSHITTER HETER 
INDICATIONS IN ORDER 
SHOWN IN TABLE C BY 
PERFORHING INDICATED 
TAP 

TABLE C 

INCORRECT METER CORRECTIVE ACTION 
INDICATIONS TAP 

1. REG A.C. TAP-120 

2. -24V AND l 24V TAP-1 17 

3. +24V RY SPLY TAP- 123 

4. PLATE V I TAP-125 I 

CHECK TRANSMITTER METER INDICATIONS 

I Issue 2 I FEB 1979 1 



I SIllMARY ADJUSTHENT HAY BE RADE BY ADJUSTING FREP ADJ POTENTIOMETER ON 
AFTER TRANSRITTER HAS BEEN ALLOYED TO UARB uP FOR FRONT PANEL OF EXCITER CHASSIS. FOR KS-20820 TRANSMITTER. EACH 
APPROXIMATELY 20 MINUTES, 1.5-RHZ OSCILLATOR IS CHECKED UITH CHANNEL IS CHECKED AND RAY BE ADJUSTED BY ADJUSTING THE 
FREWENCY HOBITOR CONNECTED TO 1.54HZ HGN JACK OF TRANSHITTER. APPROPRIATE FREQ ADJ POTENTICMETER. IF AN ACCEPTANCE TEST IS 
ADJUSTMENT BAY BE MADE BY ADJUSTING R21 ON THE 1.5~HHZ BEINB PERFORRED, NO ADJUSTHENTS ARE RADE. SUPERVISOR IS 
OSCILLATOR/RF ON BOARD (NO. 6). THE CHANNEL FREQUENCY IS CHECKED NOTIFIED OF RESULTS, AND TEST TERHINATEO 
UITH FREQUENCY IWNITOR CONNECTED TO R.F. RON JACK OF TRANSBITTER. 

1 4 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNGRBAL CONDITIOBS 
TO INSTALLER FOR 
CORRECTIVE ACTION 

SELECTOR SUITCH 

A TAD-133 

MEASURE TRANSMITTER FREQUENCY 



[S] GET TEST EGUIPMENT AS SHOUN IN 
TABLE A 

[7] CONDITION HP 5245L FREQUENCY COUNTER FOR 
REASUREMENT [ DLP-527) 

[6] CONNECT FREQUENCY COUNTER INPUT TO TRANSMITTER 
1.5 RHZ RON JACK 

[B] SEE FIG. 1. DISCONNECT ANTENNA COAX 
FRCM TRANSMITTER FILTER OUTPUT TRANSMITTER 

[IO] CONNECT RF COAXIAL LOAD RESISTOR 
TRANSMITTER FILTER OUTPUT [FIG. 21 

TABLE A 

EQUIPMENT REQUIRED RECOHRENDED TYPE 

RF COAXIAL BIRD MODEL 6201 
LOAD RESISTOR 

FREQUENCY HEULETT-PACKARD 
COUNTER MODEL 5245L UITH 

AHPLIFIER 

TOOL KIT 

MEASURE TRANSMITTER FREQUENCY 

FILTER OUTPUT 

BACK OF 
TRANSMITTER / 

FIG. 1 

TRANSMITTER 

FIG. 2 
NOTE 2 

FOR TRANSMITTER ON LAMP 
TROUBLE, USE TAD-IO’. 
FOR LOCAL LAMP TROUBLE, 
USE fAD-124 



L 

, 
[ ‘21 DOES FREPUENCY 
NONITOR INDICATE 

[ 161 DISCONNECT 

YES FREQUENCY [17] CONNE 

BETWEEN 1466696 HZ & NONITOR FROH FREC”“‘“’ 

AND 1500001 HZ 1.5~MHZ WON JACK 
l pal1 

I 

1 CT 

I 

IN0 Lm, 
[13] SEE FIG. 3. -7 REMOVE COVER ON 
EXCITER PANEL 

NO. ,s 

4 
+ 

(IS] SEE FIG. 4. 
ADJUST R21 CLOSE 
AS POSSKE TO 
1.5 MHZ AS SHOUN 
ON RONITOR 

BOARD 
NURBER B- Y 

G 
R21 

FIG. 3 

MEASURE TRANSMITTER FREQUENCY 

FIG. 4 



L 

[ 161 DOES FREQUENCY 
MNITOR INDICATE 
CHANNEL FREQUENCY 
PLUS OR MINUS 3 HZ 

TRANSMIT MODE 
&ITCH TO m m - 

-F- 
(*) T 

I 1 -CHANNEL 

LOCATE FREG ADJ 
POTENTIOHETER 

121) ROTATE FREG 
ADJ FOR FREQmY 
ENEAR AS POSSZ~LE 
TO CHANNEL FREQUENCY I 

. 
[22] SEE 
LOCATE F 

- ADJUST F 
POTENT10 

i FIG. 5 

? 

WTER 

CL3 PAGE 5 

FREQ ADJUST 

0000 

CH2 

CHANNEL 
SELECTOR 

0 0 

CHI cH2 CH3 CH4 

FIG. 5 

MEASURE TRANSMITTER FREQUENCY 



/ 127) DOES FREQUENCY\ 
READY TO CHECK 
CHANNEL 2 FREQUENCY 

i4ONiTOR INDICATE 
CHANNEL 2 FREQUENCY 

l PLUS OR MINUS 3 HZ ,.- .-- 
\ 

No No 

SET TRANSMIT MODE 
SUITCH TO A3H- - 

NEAR A6 POSSIBLE 

403-200-503 

PAOE 5 of 8 



PI 

13’1 

PI 

SET TRANSMIT RODE 
SUITCH TO OFF 

READY 

(331 DOES FREQUENCY 
MONITOR INDICATE 
CHANNEL 3 FREQUENCY 
PLUS OR MINUS 3 HZ 

NO NO 
SET TRANSRIT NODE 
SYITCH TO A3H 1 - 

4 
(341 SEE FIG. 5. 
LOCATE FREQ 
ADJUST CH3 
POTENTIOHETER 

r T 

(35) ROTATE CH3 
FOR FREQUENCY AS 
NEAR A6 POSSIBLE 
TO CHANNEL 3 
FREQUENCY 

MEASURE TRANSMITTER FREQUENCY 



[36] SET TRANSHIT m)DE 

SUITCH To OFF\ READY 

CH4 LARP 
[36] DOES FREQUENCY 

[37] SET CHANNEL SELECTOR n 
SWITCH TO CH) 

FIGHTS 
MONITOR INDICATE 
CHANNEL 4 FREQUENCY 

NO PLUS OR MINUS 3 HZ 

NO NO 

136) SET TRANSMIT MODE 
SWITCH TO A3H - 

T 
[40] SEE FIG. 5. 
LOCATE FREQ 
ADJUST CH4 
POTENTIOHETER 

TO CHAlYlYEL 4 

MEASURE TRANSMITTER FREQUENCY 



143) RECORD ALL 
FREQUENCIES IN [44] REHOVE 
FCC TECHNICAL LOG, l ALL TEST 

CONNECTIONS 

[45] SET TRANSHIT RODE 
SUITtH TO pEn. 

[46] MAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED 

MEASURE TRANSMITTER FREQUENCY 



SU?MARY 
USIN IN-LINE WATTMETER, MEASURE TRANSMITTER POUER OUTPUT IN 
A3H (SAFETY AND CALLII) AND/OR A3A (PUBLIC CORRESPONDENCE) 
IlODE OF OPERATION. THE REQUIREMENT FOR A3H IS BETUEEN 75 AND 
120 WATTS. THE REQUIRERENT FOR A3A IS BETUEEN 7.5 AND 12 WATTS 

[ 1 OBTAIN RELEASE 
b FR CONTROL 

TERMINAL FOR 
TRAN6HITTER TO BE 
TESTED. SEE NOTE 1 

I 4-CHANNEL 

&I TAO- 133 

NOTE 1 

FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNORMAL CONDITIONS TO 
INSTALLER FOR CORRECTIVE 
ACTION 



(61 GET TEST EQUIPMENT AS SHOW IN 

TABLE AI 

[ 71 SEE FIG. 1. DISCONNECT ANTENNA COAX 
FROM TRANSMITTER FILTER OUTPUT 

(91 IS TRANSMITTER 

, 

[B] CONNECT IN-LINE UATTMETER TO A3A 

TRANSMITTER FILTER OUTPUT [FIG. 2) 

FILTER OUTPUT 

BACK OF 
TRAN9RITTER / 

FIG. 1 

MEASURE TRANSMITTER CARRIER POWER OUTPUT 

0 k 
UATT- 
RETER 

0 

\ 250H (A3H MODE) 
OR SOH (A3A IlODE) 
ELEMENT 

FIG. 2 



[lo] INSERT 250H ELEHENT INTO IN-LINE 
UATTMETER UITH ARROW PRINTED ON 
ELEMENT FACING RIGHT [FIG. 21 

(111 CONNECT RF COAXIAL LOAD RESISTOR 
TO IN-LINE WATTMETER [FIG. 21 

SEE MITE 2. 

(121 SET TRANSMIT mDE 
TRANSMITTER ON AND 

SUITCH TO @J4 
LOCAL LARP LIGHTED 

MEASURE TRANSMITTER CARRIER POWER OUTPUT 

NOTE 2 

FOR TRAN6RITTER ON 
LAM’, USE TAD-101 
FOR LOCAL LAM’, USE 
TAD-W 



L 

[ ‘51 ROTATE APPROPRIATI 
PA TUNE AND IPA TUNE 
COlfROL6 FOR UATTMETER 
INDICATION CLOSE AS 
POSSIBLE TO 100 WATTS 

[17] CHECK TUNED AMPLIFIER 
UIDEBAND AWLIFIER 
ADJUSTRENT [DLP-5201 FOR 
CHANNEL 1 OR 3-CHANNEL 
TUNED AHPLIFIER FOR 
CHANNELS 2. 3, AND 4 
[ DLP-5211 

MEASURE TRANSMITTER CARRIER POWER OUTPUT 

[ 18 RECORD 
--, 1 UAT METER INDICATION 

IN FCC TECHINCAL 
LOG 



(211 REMVE 250H ELENENT F-^” -” ’ -“- 
UATTRETER AND INSERT 

nlm In-LlM 

50H ELEMENT 
126) RECORD 

[24] IS UATTRTER UATTMTER 
1221 SET TRANSMIT RODE SWITCH TO A3A INDICATION BETUEEN 

YE6 
l INDICATION IN - 

7.5 AND 12 WATTS FCC TECHNICAL 
LO6 

[ 231 OBSERVE WATTMETER INDICATION / 

I” 

1.5-lMz 
OSCILLATOR/RF 
ON BOARD [DLP-518) 

MEASURE TRANSMITTER CARRIER POWER OUTPUT 



1271 

PSI 

REMOVE ALL TEST CONNECTIONS 

TRANSMITTER 
SET TRANSMIT MODE SWITCH TO REM. IN-SERVICE 

[29] MAKE ENTRIES IN FCC TECHNICAL LOG IF REQUIRED/ 

MEASURE TRANSMITTER CARRIER POWER OUTPUT 



SUfMARY 
OPERATION OF AUTOMATIC LEVEL CONTROL (ALC) IS CHECKED UHILE 
HONITORINS THE IN-LINE UATTMETER. POUER OUTPUT SHOULD BE 144 UATTS. 
ANY CORRECTIVE ACTION NECESSARY IS PERFORMED IN DLP-524 

c 

1 r*’ SET I / 131 IS \ 
IANNEL 

CL TAD-133 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNORRAL CONDITIONS 
TO INSTALLER FOR 
C[#RECTIVE ACTION 

I 4 
t Issue 2 i FEB 1979 1 

TEST AUTOMATIC LEVEL CONTROL (ALC) OPERATION 



[6] GET TEST EQUIPMENT AS SHOUN IN 

[9] USE THREE 200R RESISTORS AND SUITABLE 
CONNECTORS AND MAKE MIXING PAD AS 
SHOUN IN FIG. 2 

(91 CONNECT MIXING PAD TO TRANSFORBER AS 
$SHOUN IN FIG. 9 

RON EQUIP 

0 

0 

STATUS 

0 

0 

FIG. 1 FIG. 2 FIG. 3 

MIXIN PAD 

TEST AUTOMATIC LEVEL CONTROL (ALC) OPERATION 

TABLE A 

EQUIPMENT REQUIRED ] RECOMENDED TYPE I 

1 RAKE UP LOCALLY 
I 

TRANSFORMER BOOQ I:’ RATIO 

TRANSMISSION WECO JB4021A 21A 
REA6URING SET (TRS) 

2 AUDIO OSCILLATORS tB’rWH)ELMOCD 

NONINWCTIVE LOAD 6OOG l/2 WATT RESISTOR 

THRULINE WATTmETER BIRD lloDEL 43 UITH 
2BOH ELERENT 

RF COAXIAL LOAD BIRD FIODEL 8201 
RESISTOR ! 1 
SUITABLE PATCH 
CORDS 

-----B---B---- 
MIXIwO PAD 

6OOfi 
I:’ 



[IO] CONDITION 21A TRS 
TO MEASURE DB 

PLp-5261 I 
[II] SEE FIG. 4. CONNECT E 

IN 80011 INPUT OF TR6 TO 
OUfPUTOF TRANSFORMER 1 I ____________ 1 - - f MIXIlYO PAD 

[12] SEE FIG. 4. CONDITION AUDIO 

!%iE:: ;Ei !tE!L~ PAGE 4 ) 

[ 131 SEE FIG. 4. CONNECT 600Q 
RESISTOR TO MIXING PAD 

[ 141 OBSERVE TR6 AND INCREASE 
POWER OUTPUT OF AUDIO 
OSCILLATOR UNTIL TRS 
INDICATES -22 DB 

[IS] DISCONNECT 6OOQ RESISTOR 
FROM MIXING PAD 

TEST AUTOMATIC LEVEL -TROL (ALC) OPERATION 

f 
600Q 
I:1 

3 

BOOR 

FIG. 4 

1 Issw 2 I FEB 1979 I 
1 DCP 1 

PAGE 3 of 7 15031 



I’61 

1’71 

14 

[I91 

SEE FIG. 5. CONDITION 
OTHER AUDIO OSCILLATOR 
FOR 2500-HZ OUTPUT AND 
CONNECT TO MIXING 

FROH MIXIM PAD AND 

1 AUDIO 1 

-------------~ 
i 2OOQ 

: 

q-$ 
: 
I 
I 
I 

I OSCILLATOR 
700 HZ 

1 1 
p- ------------ j 

MIXING PAD 

CONNECT 60023 RESISTOR 

To M1xlNG 700-HZ AND 2500-HZ 

OBSERVE TR6 AND 
INCREASE POUER OUTPUT 
OF 2500-HZ AUDIO 
OSCILLATOR UNTIL TR6 
INDICATES -22 DB 

COMBINED OUTPUT 

DISCONNECT BOOR 
;;;t;;O;uRA;I CONNECT 

OSCILLATOR [FIG. 5) 

/ 

TEST AUTOMATIC LEVEL CONTROL (ALC) OPRERATION 

6AL T 

,F R 

6OOQ 
I:’ 

1 

FIG. 5 



r -----___-------- ‘, 

[ 20) SEE FIG. 6. DISCONNECT TN6 
FROH TRANSFORMER AND 
CONNECT TRANSFORMER TO 
m m JACK 

(211 SEE FIG. 7. DISCONNECT 
ANTENNA COAX FROH 
TRANSMITTER FILTER 
OUTPUT 

[ 221 SEE FIG. 6. CONNECT TtKUJ- 
LINE UATTMETER TO FILTER 
OUrPUT AND INSERT 25QU 
ELEMENT INTO WATTMETER 
WITH ARROU PRINTED ON 
ELEMENT FACING RIGHT 

[ 23) SEE FIG. 9. CONNECT RF 
COAXIAL LOAD RESISTOR 
TO THRULINE WATTMETER 

FILTER OUTPUT 

BACK OF 
TRANSMITTER / 

FIG. 7 

FILTER 
OUTPUT - 

WATTHETER 

250H’ ELEMENT 

FIG. 8 

TEST AUTOMATIC LEVEL CONTROL (ALC) OPERATION 

STATUS 

FIG. 6 

Issue 2 1 FEB 1979 
An*-Wm-uYa -vv”-m--~--- 

PAGE 5 of 7 



[24] REHOVE EXCITER CIRCUIT BOARD ACCESS COVER 

[25] ON SECOWD BALANCED MOULATOR CIRCUIT 
BOARD. SET & WITCH TO DOYN POSITION 

[27] IS THE 
OUTPUT POYER 
144 YATTS 
(360 PEP) 

[26] SET TRANSHIT MODE 
WITCH TO A3J - 

[26] SET TRANSHIT MODE 
SWITCH TO OFF - 

[26] ON SECOND BALANCED 
FIODULATOR CIRCUIT BOARD. 
SET ALC SYITCH TO UP 

\ poslT1oNl PO1 SEE FIG. 4. RECONNECT DET 
700-HZ Am) 2500-HZ 

IN 6008 INPUT OF TNS To 
CON6INED OUTPUT 

OUTPUT OF TRANSFORMER 

YES 

1321 066ERVE THS AN0 INCREASE 700-HZ 
PWER OUTPUT OF AUDIO OSCILLATOR 
UNTIL TMS INOICATES -12 OG 

TEST AUTOMATIC LEEL CONTROL (ALC) OPERATION 



[ 331 DISCONNECT 6000 RESISTOR 
FROH MIXING PAD 

[34] DISCONNECT 700-HZ AUDIO 
OSCILLATOR FRO74 ?lIXING 
PAD AND CONRECT 6000 RESISTOR 

To "IXIIyG pAo7 [35] CONNECT THE 250CbHZ AUDIO 
7OO-HZ AND 2500-HZ 1 I 

OSCILLATOR TO HIXING PAD 

COH6INED OUTPUT [36] DISCORNECT TRS 
FROR TRANSFORMER AND 

* CONNECT TRARSFORRER 
TO VOICE EQUIP JACK 

[36] OBSERVE Tl4S AND INCREASE 
POUER OUTPUT OF PSOO-HZ 
AUDIO OSCILLATOR UNTIL THS 
INDICATES -12 D6 

137) DISCONNECT 6000 RESISTOR 
AND CONRECT 700-HZ AUDIO 
OSCILLATOR [FIG. 51 

+ 

SUITCH TO A3J - 

[40] DID THE 
OUTPUT POWER 
EXCEED 162 YATTS 
(400 UATTS) 

[43] PUT EXCITER CIRCUIT BOARD 
ACCESS COVER IN POSITION 

[44] SET TRAN6MIT IW)DE 
GUITCH TO REM - 

[45] MAKE ENTRIES IN FCC TECWlYICAL 
LO6 IF REQUIRED 

TEST AUTOMATIC LEVEL CONTROL (ALC) OPERATION 



FROM CONTROL 
TERflINAL FOR 
TRANSRITTER TO .-{hi, 

(31 GET TEST EQUIPMENT 
AS SHOUN IN 

TA6LE A\ 

141 

151 

SEE FIG. 1. 
DISCONNECT ANTENNA 
COAX FRIM FILTER \I 

\ 
VOICE 

0 0 

\ 
LINE RON 

0 0 

CONNECT RF COAXIAL I-CHANNEL OR 

LOAD RESISTOR TO 
FILTER OUTPUT 

TEST MONITOR RECEIVER OUTPUT 

[6] SEE FIG. 2. 
CONDITION AUDIO OSCILLATOR FOR / 

TABLE A 

EQUIPRENT REQUIRED RECOHHENDED TYPE 

RF COAXIAL BIRD RODEL 6201 
LOAD RESISTOR 

AUDIO OSCILLATOR HP RODEL 200CD 

I TRANSMISSION I 
UECO J64021A 

BEASURING SET 

I A311 

(Yk-> 

FIG. 2 

FILTER OUTPUT 

BACK OF 
TRANSMITTER / 

FIG. ? 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES. REFER 
ABNORRAL CONDITIONS TO 
INSTALLER FOR CORRECTION 



TRAWSMITTER AND 
Lp[;bL LAMPS LIGHTED. 

n SEE NOTE 2 

1’01 

[“I 

[‘21 

SET TRANSNIT HODE 
SUITCH TO @J 

I , 
I 
I \ 

I I 
[ 141 RELEASE 

D RON RCVR 
PUSHBUTTON 

ROTATE RETER SUITCH TO HON. RCVR. OUT 

[ 131 IS TRS HETER 
READING BETUEEN 
-2 AND 0 D6H 

ON SIGNALING UNIT, DEPRESS AND 
HOLD BON RCVR PUSHBUTTON 

NO 

VOICE 
0 0 0 MIC 

FIG. 3 

TEST MONITOR RECEIVER OUTPUT 

r-l [ 161 PROCEED 
TO STEP 21 

I NOTE 2 
FOR TRANSMITTER ON 
LARP TROUBLE, USE I 



[ 17) ;;TA;ANSHIT HODE SUITCH 

-1 

16 IS RETER 6 d EA IN6 BETUEEN 
-2 AND 0 D6A 

YES (201 RELEASE 
l I#IY 

PUSHBUTTON 

[ 161 DEPRESS AND HOLD MOW RCVR 
PUSHBUTTON 

No 

+ , 

[21] SET 

SUITCH TO m 

CL2 PAGE 4 

TEST MONITOR RECEIVER OUTPUT 



[22] RENOVE ALL TEST CONNECTIONS 

REHOTE LAHP LIGHTS 
[23] SET TRANSMIT HODE SWITCH TO E 

[24] MAKE ENTRIES IN FCC TECHNICAL LOG IF REQUIRED / 

I TEST MONITOR RECEIVER OUTPUT 



SUNRARY 
USING 21A TRANSMSSION HEASURING SET (TS). MEASURE 1900-HZ 
AND 2100-HZ SIGNALING TONE LEVELS BETUEEN -4 AND -2 DBH. THE 
2900-HZ SIGNALING TONE LEVEL IS MEASURED BETUEEN -9 AND 
-12 06M 

[l] OBTAIN 
RELEASE FROH [2] SET BEING PERFORMED AT 

CONTROL ' (71 NOTIFY [6] FOLLOU 

CONTROL TERRINAL TERRZNAL CONTROL TERMINAL INSTRUCTIONS 

FOR TRANSNITTER 
* TRANSMIT MODE 

WITCH To OFF 
TRANSNITTER OR FOR l YOU ARE READY l FROR CONTROL 

TO BE TESTED. 
- CONTROL TERHINAL FOR TEST TERFIINAL AS 

SEE NOTE 1 REQUIRED 

I 

[ DLP-526]- 

[S] USE PATCH CORD AND CONNECT - - 
TRANSMITTER STATUS EQUIP 
JACK TO DET IN 6OOR JACr( OF 
21A TNS 

IS COClPLETE. SET 
TRANSTIIT MIDE 

(4) GET TEST EQUIPWENT AS 
SHOUN IN TABLE A TEST 

SETUP 
CORPLETE 

(51 CONDITION 21A TRS TO 
~PAGE 23 

MEASURE DECIBELS 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1900-HZ, 

2100=HZ, AND 29000HZ SIGNALING TDNE LEVELS 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNORML CONDITIONS 
TO INSTALLER FOR 
CORRECTIVE ACTION 



[ ‘01 ON SIGNALING BOARD UNIT, 
DEPRESS AND HOLD 1600 
PUSHBUTTON - 

1900-HZ 
TONE LEVEL 

[ “1 OBSERVE AND RECORD TRS RECORDED 
METER INDICATION 

[ 12) RELEASE 1900 PUSHBUTTONA 

[ 131 DEPRESS AND HOLD E 
PUSHBUTTON 

[ 141 OBSERVE AND RECORD THIS 
METER INDICATION 

[15] RELEASE 2100 PUSHBUTTON 

[ 161 DEPRESS AND HOLD 2900 
PUSHBUTTON 

[ 171 OBSERVE AND RECORD TAS 
METER INDICATION 

[ 161 RELEASE 2900 PUSHBUTTON 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1900=HZ, 

2100=HZ, AND 2900-HZ SIGNALING TONE LEVELS 



[20] SEE YARNING 1. SET RAIN 
POUER SUITCH TO OFF- - 

OSC BOARD ON 
[ 21) SEE FIG. 1. REROVE COVER ON 

SIGNALING BOARD UNIT AND INSERT 
EXTENDER BOARD BETUEEN BASKET AN0 
OSCILLATOR-SUITCH-COR6INER 
(OSC) BOARD [ DLP-5251 

MAIN POWER ON ANG I 
A.C. POUER LAR 

(221 SET HAIN POUER 
WC BOARD 

I 
I I 

0 
FIG. 1 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1900=HZ, 

2100=HZ, AND 29000HZ SIGNALING TONE LEVELS 

M WAfi y -.tNING 1 
I 
/ 

NOTE 2 
FOR MAIN POWER ON 
LAW, USE TAD-134. 
FOR AC POWER LAMP, USE 
TAD-r 
FOR PA BLOWER. USE 
TAP-l 16 

/ POWER IS TURNED OFF , 
TO PREVENT DAMGE TO 

’ CIRCUIT BOARDS. ALSO, ’ 
/ TO PREVENT DAMAGE BY / 
/ STATIC ELECTRICITY, / 
/ DO NOT TOUCH ANY BARE , 
/ SURFACE SUCH AS 

CONTACT POINTS 
/ 

1 
Issue 2 [ FEB 1979 
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WI 

PI 

I251 

SEE FIG. 2. LOCATE p14 

DEPRESS AND HOLD PUSHBUTTON THAT 
DOES NOT MEET REQUIREHENT 

126) ARE 1900 AND 
2100 BETUEEN -4 AND 
-2 OGFI AND 2900 
BETYEEN -9 AND 

OBSERVE THS AND ROTATE RI4 
UNTIL METER INDICATION ?!? 
CLOSE AS POSSIBLE TO REQUIREMENT 

R14 

\ 

FIG. 2 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1900.HZ, 
2100-HZ, AND 29000HZ SIGNALING TONE LEVELS 

Issue 2 1 FEB 1979 
403-200-503 DLP 

PABE 4 of 5 505 I 



[29] DID YOU 
PERFORM THIS TEST YES 
UITHOUT USING 
EXTENDER BOARD 

I 

PI 

PI 

WI 

I NO 

SEE YARNING 2. SET RAIN POUER 
SUITCH TO OFF - 

REHOVE EXTENDER BOARD AND PUT 
OSC BOARD IN ORIGINAL POSITION 
[ DLP-5251 

EXTENDER 
BOARD 
RENOVEO I 

SET RAIN POUER SWITCH TO 3 J PI REHOVE ALL TEST 

CoNNECT1oNS \ \ 

WARNING 2 M 
POUER IS TURNED OFF TO 
PREVENT DANAGE TO CIRCUIT 
BOARDS. ALSO, TO PREVENT 
DAMAGE BY STATIC ELECTRICITY, 1351 
DO NOT TOUCH ANY BARE SURFACE 
SUCH AS CONTACT POINTS 

1361 

REPLACE CIRCUIT 
BOARD COVER 

SET TRANSRIT 
RODE77!-lM- -A 

RAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED I 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1900.HZ, 
2100-HZ, AND 2900-HZ SIGNALING TONE LEVELS 



SUMMARY 
USING FREQUENCY NONITOR. MEASURE 1900-HZ TONE BETYEEN 1906 AND 
1994 HZ, 2100-HZ TONE 6ETUEEN 2106 AND 2094 HZ, AND 2900-HZ 
TONE BETYEEN 2909 AND 2991 HZ 

[I] OBTAIN 
RELEASE FROH [2] SET 
CONTROL TERMINAL TRANSMIT MODE 
FOR TRAMITTER e WITCH TO m 
TO BE TESTED. 
SEE NOTE 1 

---A .- 
MEASURE TRANSMITTER TO CONTROL TERMINAL 1900~rk, 
2100.HZ, AND 2900-HZ SIGNALING TDNE FREQUENCIES 

FIG. 1 

(31 GET TEST EQUIPNENT AS 
SHOUN IN TABLE A 

[4] CONDITION HP 5245L FREQUENCY 
COUNTER TO MEASURE FREQUENCY 
[ DLP-527) 

[ 51 SEE FIG. 1. USE PATCH 
CORD AND CONNECT TRAIHITTER 
STATUS EPUIP JACK TO INPUT 
OF FREQUENCY MONITOR 

EQUIPNEWT REQUIRED RECOMENDED TYPE 

FREQUENCY NONITOR HEULETT-PACKARD 
FKlDEL 5245L 

6NC TO 310 TYPE 

PROCEWRES, REFER 
ABNORMAL CONDITIONS 
TO INSTALLER FOR 



[B] ON SIGNALING BOARD 
UNIT, DEPRESS AND HOLD 
1900 PUSHBUTTON, 

PI 

[9] RELEASE 1900 PUSHBUTTON- 

1” 

1’2 

1’3 

1900 HZ 
I] UAS INOICATION 

MEASURED 

-4 

hN FREQUENCY HONITOR 
BETYEEN 1906 AND 
1694 HZ 

i 

[ 101 PUT OSCILLATDR- 
SWITCH-COPBINER (OSC 
ON EXTENDER BOARD 
[DLP-5251 AN0 ADJUST 
R52 CLOSE AS POSSIBL 
TO1900 HZ [FIG. 21 

] ON SIGNALING BOARD L I 

UNIT, DEPRESS AND HOLD I 

RI9 

‘b O@ 

I 
R52 

\ 
R35 

FIG. 2 

2100 PUSHBUTTON 

2100 HZ 
[I'] WAS IlloICATI 

] OBSERVE INDICATION ON REASURED 
ON FREQUENCY MONITOR 

FREQUENCY MONITOR BETUEEN 2108 AND 
2094 HZ 

RELEASE 2100 PUSHBUTTON / 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1900.HZ, 
2100.HZ, AND 29000HZ SIGNALING TONE FREQUENCIES 

[OLP-525) AND AOJUST 
E CLOSE AS PO6616LE 
TO 2100 HZ [FIG. 2) 



[IS] ON SIGNALING BOARD 
UNIT, DEPRESS AN0 HOLD 
2900 PUSHBUTTON ,-, 

[ 17) OBSERVE INDICATION ON 
2900 HZ 

I 1 FREQUENCY RONITOR\L, 
!:iC::iON ON 

FREQUENCY MITOR 
MEASURED 

NO NO 

CL 
TAP-I 13 

i (201 WT OSC ON 
EXTENDER BOARD 
[ DLP-525) AND 
ADJUST R19 AS 
CLOSE ASPOSSIBLE 
TO 2900 HZ [FIG. 21 

(211 REROVE ALL TEST 
CONNECTIONS 

TRANSMITTER 

122) SET TRANSMIT 
REM)TE 

HODE TO REM 
LA~~IGHTs 

-A 
No 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1900.HZ, 

2100=HZ, AND 29009HZ SIGNALING TONE FREQUENCIES 



I SUMMARY 
USING 3C NOISE MEASURING SET, MEASURE SIGNALING TONE LEAKAGE TO 
BE LESS THAN 37 DBRN I 
[‘I 

PI 

I31 

I41 

I51 

OBTAIN RELEASE FROM CONTROL 
TERMINAL FOR TRANSMITTER TO 
BE TESTED. SEE NOTE 1 

SET TRANSMIT RODE 
SUITCH TO OFF - 

GET 3C NOISE MEASURING SET 

CONDITION 3C NOISE HEASURING 
SET UITH C MESSAGE NETWORK 
FOR MEASUREMENT [DLP-5321 

SEE FIG. 1. CONNECT NOISE 
MEASURING SET TO STATUS 
EPUIP JACK OF TRANSMITTER 

FIG. 1 

MEASURE TRANSMITTER TO CONTROL TERMINAL SIGNALING TONE LEAKAGE 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNORRAL CONDITIONS TO 
INSTALLER FOR CORRECTION 

Issue 2 1 FEB 1979 
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(61 ROTATE DIAL ON RIGHT TO &O 

THAN 7 OBRN. 

(71 OBSERVE METER INDICATION 

I YES 

[S] REMWE ALL TEST 

CoNNEcT1oNS\ 

[lo] SET TRANSMIT 
TRANSMITTER 

RODE TO REM 
IN-SERVICE 

-d 

Ill ] VERIFY RERCITE 
. e 

OPERATION YITH 
CONTROL TERMINAL / 

[ 121 RAKE ENTRIES IN 
FCC TECHNICAL 
LOG IF REQUIRED 

NEASURERENT MJST 
NOT BE mW)RE THAN 
DIAL READING OF 
30 PLUS 7 METER 

MEASURE TRANSMITTER TO CONTROL TERMINAL SIGNALING TONE LEAKAGE 

pigyq 



SIM’IARY 
THIS TEST IS COORDINATED BY PERSONNEL AT CONTROL TERMINAL. UHEN 
NOTIFIED. CONDITION TRANSMISSION REASLN?ING SET (THS) FOR A 
600-OM OUTPUT OF 1000 HZ AT A LEVEL OF 0.0 D6R AND CONNECT 
OUTPUT OF THS TO STATUS LINE JACK OF TRANSMITTER 

1 I 

[l] VERIFY TRANSMITTER IS 
RELEASED FOR THIS TEST 

UHEN NOTIFIED: 
[2] SET TRANSRIT RODE SUITCH TO OFF 

R 
[3] GET TEST EQUIPRENT AS 

SHOUN IN TABLE A 

(41 CONDITION TRS FOR 600-Ot#l 
OUTPUT OF 1000 HZ AT A 
LEVEL OF 0.0 D6R (DLP-5261 

[5] SET RETER RANGE SELECTOR 
SUITCH OF TRS TO ITS 
LEAST SENSITIVE POSITION 

[9] USE PATCH CORD AND CONNECT OUTPUT 
OF TRS TO STATUS LINE JACK OF 
TRANSMITTER. SEE FIG. 1 

EQUIPMENT REQUIRED RECOIWIENDED TYPE mi 

/ VOICE \ 

LINE HON EQUIP 

MEASURE TRANSMITTER TO CONTROL TERMINAL 1000.HZ TONE LEVEL 

6066 

FIG. 1 

Issue 2 1 FEB 1979 
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[7] NOTIFY PERSONNEL AT CONTROL TERHINAL 
TRANSMITTER IS READY FOR TEST 

UHEN NOTIFIED THAT TEST IS CONPL~TE: 
[9] REHOVE ALL TEST CONNECTIONS 

19) SET TRANSI’IIT RODE SWITCH TO j?E& 

[IO] BAKE ENTRIES IN FCC TECHNICAL LOG IF REQUIRED 

MEASURE TRANSMITTER TO CONTROL TERMINAL lOOO-HZ TONE LEVEL 

1 Issue 2 1 FEB 1979 1 

PABE 2 of 2 1508i 



SUHRARY 
THIS TEST IS COORDINATED BY PERSONNEL AT CONTROL TERMINAL. WHEN 
NOTIFIED, CONNECT DET IN 600R INPUT OF TRANSMISSION MEASURING 
SET (TRS) TO VOICE LINE JACK OF TRANSMITTER. MEASURE 
190CbHZ AND 2100-HZ TONE FOR -10.0 TO -24.0 D6R AND 2900-HZ 
TONE FOR -19.0 TO -37.0 D6M 

[ 1] VERIFY TRANSMITTER IS 
RELEASED FOR THIS TEST 

I 
MIEN NOTIFIED: 

[2] SET TRANSMIT RODE WITCH 
TO OFF - 

[3] GET TEST EQUIPMENT AS 
SHONN IN TABLE A PAGE 2 

[4] CONDITION TMS TO MEASURE 
DECIBELS [DLP-5261 

[ 51 SEE FIG. 1. USE PATCH CORD 
AND CONNECT DET IN 600-OtM 
INPUT OF TR TO VOICE LINE 
JACK OF TRANSMITK - 

MEASURE CONTROL TERMINAL TO TRANSMITTER 1900=HZ, 

2100=HZ, AND 2900-HZ SIGNALING TONE LEVELS 

TABLE A 

EQUIPf’lENT REQUIRED1 RECOMIENDED TYPE 

/ VOICE \ 

\u 
STATUS 

DET IN 0 

6OOfl 

FIG. 1 



[6] NOTIFY PERSONNEL AT CONTROL TERMINAL 
TRANSMITTER IS READY FOR TEST 

[ 7) RAKE REASUREHENT. UHEN ASKED, REPORT 
RESULTS TO CONTROL TERMINAL \ 

WHEN NOTIFIED THAT TEST IS COMPLETE: i 
TRANSMITTER 

[S] REMOVE ALL TEST CONNECTIONS IN-SERVICE 

[9] SET TRANSMIT MODE SWITCH TO jtEfJ 

CL, TAD-124 

[IO] RAKE ENTRIES IN FCC TECHNICAL LOG IF REQUIRED 

MEASURE CfflTROi TERMINAL TO TRANSMITTER !900-HZ, 

2100-HZ, AND 2900.HZ SIGNALING TONE LEVELS 



SIJRMARY 
THIS TEST IS COORDINATED BY PERSONNEL AT CONTROL TERHINAL. MIEN 
NOTIFIED, CONNECT DET IN 6OOR INPUT OF TRANSRISSION MEASURING 
SET (TRS) TO VOICE LINE JACK OF TRANSMITTER. MEASURE ‘OOO-HZ 
TONE FOR -13 TO -19 D6R 

[I] VERIFY TRANSMITTER IS RELEASED FOR 
THIS TEST 

UHEN NOTIFIED: 
(2) SET TRANSMIT BODE SWITCH TO E 

151 SEE FIG. 1. USE PATCH CORD 
’ ’ AND CONNECT DET IN 600-OM 

INPUT OF TRSiZi VOICE LINE 
JACK OF TRANSMITTER - 

READY 

(31 GET TEST EQUIPHENT AS SHOUN 
IN TABLE A 

I TABLE A I 

/ VOICE \ 

MEASURE CONTROL TERMINAL TO TRANSMITTER lOOO-HZ TONE LEVEL 

FIG. 1 



(61 NOTIFY PERSONNEL AT CONTROL TERMINAL 
TRANSllITTER IS READY FOR TEST 

[ 71 MAKE REASURERENT. UHEN ASKEO. REPORT 
RESULTS TO CONTROL TERMINAL 

UHEN NOTIFIED THAT TEST IS COMPLETE: 
(91 REMOVE ALL TEST CONNECTIONS 

(91 SET TRANSMIT HODE SUITCH TO REM 
- c ~R,;,LI~TS / 1 

[IO] RAKE ENTRIES IN FCC TECHNICAL LOG IF REQUIRED 

MEASURE CONTROL TERMINAL TO TRANSMITTER lOOO-HZ TONE LEVEL 

’ Issue 2 FEB [ 1979 
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SUNNARY TERMINATIONS. UNGROUND MAJOR ALARRS AT TS2 TERMINALS. USE RTS TO 
TURN TRANSMITTER PRIMARY POUER OFF. REMVE TRANSMITTER LOGIC DETERMINE MAJOR ALARrlS ARE UORKING PROPERLY. UNGROUND MINOR 
CIRCUIT BOARD TO DETERHINE WHICH ALARMS ARE UIRED MAJOR OR ALARR AT TS2 TERMINALS. USE RTS TO DETERMINE MAJOR ALARMS ARE 
MINOR. CONNECT RF COAXIAL LOAD RESISTOR, WATTMETER. AND ROUTINER UORKING PROPERLY. THIS TEST RAY BE PERFORMED WITH RTS LOCATED 
TEST SET (RTS) TO TRANSMITTER. FOR LOCAL TEST, INSERT 369A AT CONTROL TERMINAL 

[I] OBTAIN RELEASE 
FROH CONTROL 
TERMINAL FOR 
TRANSMITTER TO BE 
TESTED. SEE NOTE 1 

I.-l 

,L, YLI [3] IS THIS TEST 

ON TRAL-.-..-. .._ 
BEING PERFORMED [4] SEE FIG. 1. 

(51 SEE FIG. 1. 
REMOVE TRANSMITTER 

SMlUN TN TARI F A AT TRAR SRITTER OR TRANSMITTER REROVE COVER LOGIC CIRCUIT BOARD 

r-l 

-..--.- -.. . ..--- ,., 
IN SEQUENCE FOR CONTROL TERHINAL + FRON SIGNALING 

CONTROL UNIT CONTROL UNIT 1 , , --. ---, , I I I \ / I I I rnr P-5351 

I TABLE A -~--l 

I 4 RAIN POUER 
I 

OFF 

I CONTROL 
TERMINAL I 

+-I PAGE 11 

TRANSMITTER LOGIC 
CIRCUIT BOARD 

FIG. 1 

c”, PAGE 2 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNORMAL CONDITIONS 
TO INSTALLER FOR 
CORRECTION 

TEST TRANSMITTER SIGNALING OF MAJOR AND MINOR A, B, AND C ALARMS 1 PAGE 1 of 12 15111 



(61 SEE FIG. 2. 
INSPECT AREA IN 
UPPER LEFT CORNER 
OF TRANSHITTER 
LOGIC CIRCUIT BOAR0 

1 I 1 I 

THIS INFORHATION 
WILL BE USED IN 
STEPS 21 AND 30 

r”““““““‘--------------i 

I 

jj ,P,t ,/Qi 

I HAJOR MINOR HINOR NAJOR !---l 
I 
I I 
I . : 
i-----------------------------I 

b 

n n n 11 o@ 
{F-F) 
nnnnn 
nnnnn 

d InnnnnI 

FIG. 2 

1 Issue 2 1 FE6 1979 1 
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[lo] GET TEST 
EQUIPHENT SHOWN 
IN TABLE 6 

t- 

[ll] SEE FIG. 3. 
DISCONNECT 
ANTENNA COAX 
FROH TRANSMITTER 
FILTER OUTPUT 

I TABLE 6 

1 EQUIPMENT REQUIRED 1 RECORHENOED TYPE 

RF COAXIAL BIRD NODEL 6201 
LOAD RESISTOR 50 OHN 

ROUTINER TEST SET KS-21277 

2 6B6N RESISTORS WITH KS-21277 

2 PATCH CORDS P2B 

2 LINE TERHINATIONS 36BA 

0 

1 I I I 

FILTER OUTPUT 

BACK OF 
TRANSHITTER / 

FIG. 3 

1 Issue 2 1 FEG 1979 1 
‘r 403=200=503 I BLp I , I 
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[ 141 CONDITION ROUTINER TEST SET (RTS) 
FOR TEST (DLP-5311. SEE NOTE 3 

(151 SEE FIG. 4. CONNECT ONE EN0 OF P26 PATCH CORD 
INTO FLDT IN JACK OF RTS AND OTHER END INTO 
STATU- JACK OF TRANSRITTER 

TEST 
CONNECTIONS 
COHPLETEO 

[ 16 ] SEE FIG. 4. CONNECT ONE END OF P26 PATCH CORD 
INTO OSCT OUT JACK OF RTS AN0 OTHER END INTO 
VOICE-ACK OF TRANBHITTER 

TRRTR ROUTINER 
FREQ SEP. 

NORNAL 

EPO-FR ADV 
OFF OFF OFF c 

MODE RE6ET 
n RF-ON OFF-AH VSUR EPO ALfl A AL?4 B ALR C n 

1 - 1 LED OFF 2100 ON I -n-m- .Ilrn.” 
FREQ 2 - 2 LEDS OFF fi 

3 - 3 LEDS OFF 
FRF” AntI 

b. ““W 

R&-b. ICCCT 
fi 4 - ALL LEDS OFF 

8 

\;/ 

2900 ON IN FLDT M 

FLDT IN 

\ /@- 

AJ 
FIG. 4 

TEST TRANSMITTER SIGNALING OF MAJOR AND MINOR A, B, AND C ALARMS 

NOTE 3 
IF RTS IS NOT AVAILABLE 
AT TRANSMITTER LOCATION, 
REQUEST CONTROL TERMINAL 
TO ASSIST TRANSflITTER 
TEST USING RTS AT CONTROL 
TERMINAL 



[ 17) SET RAIN POWER AND 
REGULATOR SYITCHES TO g 

MAIN POWER ON LAMP LIGHTED, 
A.C. POWER LARP LIGHTED, 
BLOWER OPERATES. SEE NOTE 4 

[ 181 SEE DANGER 1. OPEN REAR DOOR 
OF TRANSMITTER CABINET [FIG. 51 

(3 TAP-l 1 < [21] IS ALARH 4 )RINOR<m, 
RAJOR OR RINOR 

TS-2 

WHITE 

WHITE-BLACK 

FIG. 6 

(201 SEE DANGER 1. PLACE GROUNDING STICK ON LEFT 
SIDE OF HIGH-VOLTAGE FUSE [FIG. 5 ] 

GROLIN 
STICK 

HIGH- 
VOLTAGE 
FUSE-, 

FIG. 5 

TEST TRANSMITTER SIGNALING OF MAJOR AND MINOR A, B AND C ALARMS 

IRE”” KRJ; [FI6. 5'1 

23 PAQE 6 

NOTE 4 
MAIN POWER ON LAMP 
TROUBLE CORRECTED BY 
TAD-134. A.C. POWER LARP 
TROUBLE CbRRECTED BY 
TAD-116. BLOWER TROUBLE 
CORRECTED BY TAP-1lB 

DANGER 1 
PRIRARY POWER IS 
STILL APPLIED TO 
TRANSHITTER CABINET. 
USE EXTREHE CARE 
AROUND TS-1 



l 

(241 SET SYITCHES 
ON TRANSMITTER 
IN SEQUENCE AS ’ 

I SHOWN IN TABLE D 
I 

[25] SEE NOTE 5. 
IS RF-ON LAHP ON 
RTS-KING 

/ 1 I 

I NO 

NOTE 5 
DISREGARD ALL 
LAMP INDICATIONS 
NOT MENTIONED 

TABLE D TABLE E 

SEQUENCE SYITCH POSITION SEQUENCE SWITCH 

1 1 1 MAIN POUER 1 ON 1 

5 ERERG. POWER REMOTE 

l WAIT UNTIL VSWR/TUBE ALARM 
LAM’ EXTINGUISHES BEFORE 
TURNIN ON HIGH VOLTAOE 

POSITION 

I 4 RAIN POWER OFF 
I 

T 

[26] PLACE GROUNDING 
STICK ON LEFT SIDE 
OF HIGH-VOLTAGE 
FUSE IFIG. 5) 

[29] SEE DAWOER 2. 
RECOMECT GREY WIRE 
TO TS-2 TERRINAL 
19 [FIG. B] 

Issue 2 1 FEB 1979 

l 
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. 1 
[31] SEE DAN6ER 3. [ 321 PLACE GROUNDING 
LOCATE TS-2 AND STICK ON HOOK TOP OF 

DISCONNECT WHITE CABINET AM CLOSE 

WIRE FRO?4 TERMINAL @ REAR DOOR [FIG. 51 

20 [FIG. 61 
c 

I [33] SET S :WITCHES 1 
ON TRANSHITTER IN 1 
SEQUENCE AS SHOWN 

(341 SEE NOTE 6. [SS] BET SWITCHES [3B] BEE DAIY[)ER 3. 

IS RF-ON LARP ON ON TRANSHITTER IN OPEN REAR BGBR OF 

RTS-ING TRANSMITTER CABINET 
- [FIB. 5) # 

NO 

c4 TAP-111 

TEST TRANSMITTER SIGNALING OF MAJOR AND MINOR A, 

[37] PLACE BR0uwD1Iyo 
STICK ON LEFT SIDE 
OF HIOH-VOLTAGE FUSE 
(FI6. 51 

CL, PABE 8 

TARLE F 

SEQUENCE SWITCH POSITION 
1 RAIN POWER ON 

2 REGULATOR ON 

3 HIGH VOLTAGE ON 

4 TRANSMIT MIDE REH. 
b 

TABLE G 

SEQUENCE SWITCH PO6ITION 
1 TRANSMIT ry)BE OFF 

2 HIGH VOLTAGE OFF 

3 REOULATOR OFF 

4 MAIN POWER OFF 

MOTE 6 
DISREGARD ALL LA19 rl IWOICATIBNS NBT 
IKNTIONED 

Ii DANGER 3 Ll 

- 1 

B, AND C ALARMS 

1x1 



[ 391 SEE DANGER 4. DISCONNECT WHITE-BLACK WIRE 
(ALARM ,c, FRM TS-2 TERMINAL 21 [FIG. 6) 

MINOR 
ALARMS 

[ 40) SEE DANGER 4. IF ALARM 4 IS HINOR. DISCONNECT INITIATED 
GREY WIRE FROH TS-2 TERRINAL 16 [FIG. 61 

[ 411 SEE DAlYOER 4. IF ALARM 1 IS MINOR, DISCONNECT 
WHITE WIRE FROM TS-2 TERMINAL 20 [FIG. S] 

[42] PLACE GROUNDING STICK ON HOOK TOP OF TRANSRITTER 
CABINET AND CLOSE REAR DOOR [FIG. 5) 

[43] SET SWITCHES ON TRANSHITTER IN SEQUENCE AS SHOWN 
IN TABLE H 

TABLE H 

SEQUENCE i SWITCH 1 POSITION 

t 

I I 

1 1 MAIN POWER I ON 1 

t 5 
. 

L 
I ERR6. POWER I REMOTE I 
I I 

I 

ON ROUTINER TEST SET: 
1441 DEPRESS RESET PUSHBUTTON 

SWITCH TO $J. SEE NOTE 7 

[46] HOHENTARILY OPERATE SEQ. INT. SWITCH 

UOTE 7 
DISREGARD ALL LAHP 
INDICATION6 NGT 
F#NTIONED 

/’ DANGER 4 + 
PRIMARY POWER IS STILL' 

/ APPLIED TO TRANSMITTER / 
/ CABINET. USE EXTRERE / 

CARE AROUND TS-1 
/ 

Issue 2 [ FEE 1979 
. 403-200-503 1 DLP 
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ALARM LAMPS 

t 

, I , 

TRMTR ROUTINER/ ] \ 
FREQ 

NORML 

EPO-FR ADV 

BEQ. 
INT. 6 ‘; @ 

OFF OFF c 

I nvll RF-ON OFF-AM VSWR 

YES 

146) ON RTS. SET TRRTR 
SWITCH TO OFT 

-7 
ON TRANSHITTER, 6ET 
SWITCHES TO POSITION 
SHOWN IN TABLE I- 

146 

150 

0 0 
@ @ 

ON-SW 
ON OUT 

ON 

ON 

TEST AUDIO 

0 

0 0 

1 

FREQ ‘3 

T 
4 

OPEN REAR DOOR OF 
TRANSMITTER 
CABINET AND PLACE 
GROUNDING STICK ON 
LEFT SIDE OF HIGH- 

- 1 LED OFF 
- 2 LEDS OFF 
- 3 LEDS OFF 

FREB ADV 

- ALL LEDS OFF 
RESET 

VOLTAGE FUSE [FIG. FLDT RON 

0 
151) SEE DANGER 5. 

RECONNECT ALL WIRES 
THAT WERE DISCONNECTED 
FROM TS-2 TERMINALS 
16. 20, AND 21 [FIG. 61 

FIG. 7 
1521 PLACE GROUNDING STICK 

ON ROOK TOP OF 
TRANSMITTER CABINET 
AND CLOSE REAR DOOR 
[FIG. 5) 

l 

TABLE I 
SEQUENCE SWITCH POSITION 

1 TRANSMT IW#)E OFF 

2 HIGH VOLTAGE OFF 

3 REGULATOR OFF 

4 MAIN POWER OFF 

153 ] REMOVE ALL TEST 
CONNECTION6 FROH 
TRANSMITTER 

PRIRARY POWER IS 
/ STILL APPLIED TO 
/ TRANSMITTER CABINET. 
/ USE EXTREME CARE 

Issue 2 1 FEB 1979 
403-200-503 DLP 
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RAIN P0WER ON, 
C POWER HIGH 

ViLiAGE , AiOmTE 

[ 541 ON TRANSMITTER. SET SYITCHES TO 
POSITION SHOWN IN TABLE J 

TRAMSHITTER 
[55] VERIFY REHOTE OPERATION WITH IN-SERVICE 

CONTROL TERMINAL 

(561 HAKE ENTRIES IN FCC TECHNICAL LOO 
IF REQUIRED I 

TABLE J 

BEGUENCE SWITCH POSITION 

1 MAIN POWER ON 

2 REGULATOR ON 

3 HIGH VOLTABE “ON 

4 TRANBRIT M0DE REM. 

WTE 8 
ItAlly P0WER 0N LAMP TROUBLE 

CORRECTED BY TAO-134. I 
A.C. P0WER LA!lP TROUBLE 

CoRRECTED BY TAD-118. I 
HIGH VOLTABE LAMP TROUBLE 

WRRECTEO BY TAP-11s. 
RENGTE Lm TR0UBLE 
~XIMECTE~ BY TAD-124 

TEST TRANSMITTER SIGNALING OF MAJOR AN0 MINOR A, B, AND C ALARMS 



1571 NOTIFY CONTROL TERHINAL YOU ARE 
STANDING BY FOR TEST 

BHEN ASKED TO INITIATE ALARRS 3, ,B, AND ,c: 
1561 SEE DANGER 6. OPEN REAR DOOR OF 

TRANSRITTER CABINET AND PLACE 
GROUNDING STICK ON LEFT SIDE 
OF HIGH-VOLTAGE FUSE [FIG. B].p, 

16, 20. AND 21 [FIG. 6]-- 

[SO] PLACE GROUNDING STICK ON HOOK 
TOP OF CABINET AND CLOSE REAR 
DOOR OF TRANSMITTER [FIG. 61 

[SS] SEE DANGER 8. LOCATE TS-2 
AND DISCONNECT WIRES FROM TERMINALS 

HIGH- 
VOLTAGE 
FUSE-- 

- FIG. B 

GREY 

/ 

TS-2 

WHITE 

HHITE-BLACK 

FIG. 9 

TEST TRANSMITTER SIGNALING OF MAJOR AND MINOR A, B, AND C ALARMS 

p+ffjq 



MAIN POWER ON, E. m. -m- 

1611 ON TRANSWITTER, SET SWITCHES 
AND BMUE 

TO POSITION SHOWN IN TABLE K 

[B2] NOTIFY CONTROL TERMINAL, ALARRS 
,A. ,B, AND ,c ARE INITIATED 

WHEN ASKED TO RESTORE ALARRS A. 1. AND C: 
1631 ON TRANSMITTER, SET SWITCHES TO POSITION SHOWN 

IN TA6LE L\ 
1641 SEE DANGER 7. OPEN REAR DOOR OF TRANSMITTER 

CABINET AND PLACE GROUNDING STICK ON LEFT 
SIDE OF HIGH-VOLTAGE FUSE [FIG. B] 

\\ 

[ 651 SEE DANGER 7. RECONNECT WIRES TO TERMINALS 
16. 20, AND 21 [FIG. 91 

ki DANGER 7 

NGTE 3 
m LAR TROUBLE 
CORRECTED BY TAD-134. dL[t 
epyEB LAMP TROUBLE CORRECTED 
BY TAD-118. v LAMP 
TROUBLE CORRECTED BY TAP-113. 
m LAM TROUBLE CORRECTED 
BY TAD-124 

1661 PLACE GROUNDING STICK ON HOOK TOP OF CABINET 
AND CLOSE REAR DOOR OF TRANSMITTER [FIG. B] 

1671 ON TRANSHITTER, SET SWITCHES TO POSITION 
SHOYN IN TABLE K 

[ 68 ] NOTIFY CONTROL TERMINAL, ALARM 3, BJ 
AND ,c ARE RESTORED I 

TABLE L 

SEQUENCE SWITCH POSITIOB 

1 TRANSMIT m OFF 

2 HIGH VOLTAGE OFF 

3 REGULATM OFF 

4 MAIN PGWER OFF 

I 
TABLE K 

SEQUENCE 1 SWITCH [ POSITION 
k 

1 MAIN POWER ON 

2 REGULATOR ON 

3 HIGH VOLTAGE *ON 

4 TRANSMIT RODE REH. 

5 EHERG. POWER REROTE 
L I 

+ WAIT UNTIL VSWR/TU6E ALAR!! 
LAMP EXTIBGUIBHEB BEFORE TURNING 
ON HIGH VOLTAGE 

, I 

Issue 2 1 FEB 1979 
1 403-200-503 ' I DLP I 
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SUMARY 
USE ROUTINER TEST SET (RTS) AND OBSERVE A VSWR ALARM 
INDICATION WHEN ANTENNA COAX IS DISCONNECTED FROR TRANSMITTER 
FILTER OUTPUT. AN ALTERNATE METHOD IS TO ASSIST PERSONNEL AT 
CONTROL TERMINAL INSTEAD OF USING RTS 

I [‘I 06 FRIMI 

I 
. L. 
TRI 
TE! 

[3] GET TEST EPUIPMNT SHOWN IN TABLE A 

[4] SET D. Sp, 
SWITCHES TO OFF 

AND&N 

- 

TABLE A 1 

EGUIPNENT REGUIRED RECOFBIENDED TYPE 
ROUTINER TEST SET KS-21277 

2 39BN RESISTORS WITH KS-21277 

2 PATCH CORDS P2B 

2 STANDARD TERRINATIONS 3B9A 

TEST TRANSMITTER SIGNALING OF VSWR ALARM 

r 
NOTES 

1. FOR ACCEPTANCE PROCEDURES, 
REFER ABNORMAL CONDITIONS TO 
INSTALLER FOR CORRECTION 

2. IF RTS IS NOT AVAILABLE AT 
TRASHITTER LOCATION. REQUEST 
CONTROL TERHIBAL TO ASSIST 
TRANSMITTER TEST USIlyo RTS 
AT CONTROL TERRINAL 

1 I 



[ 51 SEE FIG. 1. ON RTS, CONNECT ONE EN0 OF P23 PATCH CORD INTO OSCT OUT JACK 

(61 ON TRANSMITTER, CONNECT OTHER END OF P2B PATCH CORD INTO VOICE EQUIP JAC 
CONNECTIONS 

[ 71 ON RTS, CONNECT ONE END OF ANOTHER P23 PATCH CORD INTO FLDT IN JACK 

[B] ON TRANSMITTER, CONNECT OTHER END OF P26 PATCH CORD INTO STATUS EQUIP JACK 

[3] ON TRAN!MTTER. INSERT TWO 369A PLUGS INTO VOICE LINE AND STATUS LINE JACKS 

TRMTR ROUTINER 
FREQ SEQ. 

IN ROUTINER: 
[IO] SET E SWITCH 

TO 9 [NOTE 31 ‘-, 

TRANSHITTER 
CGNGITIOYD 
FOR PROPER 
MIGE 

1 

[ 1 1 ] DEPRESS 
INT. SEQ. CL7 PAGE 3 

MODE 
OFF-AM VSUR 

(121 SET TRHTR SWITCH 
TO Or- - 

RESET 

0 0 
OSCT OUT 

TEST AU010 

0 0 

FLDT MlN 

RF-ON 

0 0 

EPO 

0 0 

AL” A AL” B ALM C 

T !i ii P 
R F 

9 
O@ 

ON-SSB 
1900 ON 

8 
2fOO ON 

OUT 

0 0 

1 

FREQ ; 

T 
4 

0 0, 0 

- 1 LED OFF 
- 2 LEDS OFF 
- 3 LEDS OFF 
- ALL LEDS OFF 

FREP ADV 
RESET 

8 
2900 ON IN 

0 0 
FLOT IN 

ROTE 3 
DISREGARD ALL 
LAMP INDICATIONS 
NOT MENTIONED FIG. 1 

L 

TEST TRANSMITTER SIGNALING OF VSWR ALARM 



[ 131 SEE FIG. 2. DISCONNECT COAX FROM 
TRANSMITTER FILTER OUTPUT 

I 
ON ROUTINER: 

[ 141 MOHENTARILY DEPRESS RESET 
PUSHBUTTON (UPPER RI?r'HiSfj-: 
SEE NOTE 4 m 

6%ZR 
DEPRESS * 

TRANSMITTER ON SEQ. INT. 
&ND VSWR/TUBE 

[ 15) SET TRMTR SWITCH 
TO Er 

ALARM LAMPS LIGHTED. 
SEE NOTE 5 

FILTER OUTPUT 

BACK OF 
TRANSMITTER / 

FIG. 2 

&!Ii:R 
VSWR LAMP 
LIOHTED 

NO 

YES 

l * 
1131 ON 
ROUTINER, 
SET TRMTR 
SWITm OFF - 

TEST TRANSMITTER SIGNALING OF VSWR ALARRM 

NOTES 
4. DISREGARD ALL LAMP 

INDICATIONS NOT 
MENTIONED 

5. FOR TRANSMTTER ON 
LAMP. USE TAD-101. FOR 

I 1 ;$ll~$ElE LAW, USE 



[ 191 SEE FIG. 3. RECONNECT COAX TO 
TRANSMITTER FILTER OUTPUT 

ON ROUTINER: 
1201 SET J?IlJR SWITCH TO fi 

122) IS TRANSMITTER 
VSWR/TUBE ALARN 
‘LAMP EXTINGUISHED 

(211 DEPRESS SEQ. INT. 

\ / 
YES 

1241 ON ROUTINER, SET TRMTR 
SWITCH TO OFF - - 

1251 REHOVE ALL TEST CONNECTIONS 
TRANSMITTER IN-SERVICE 

1261 VERIFY REMOTE OPERATION 
WITH CONTROL TERNINAL 

1271 MAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED 

TEST TRANSMITTER SIGNALING OF VSWR ALARM 



WHEN NOTIFIED: 
[ 231 SEE FIG. 3. DISCONNECT 

ANTENNA COAX FROM 
TRANSMITTER FILTER OUTPUT 

1 

[29] NOTIFY CONTROL TERHINAL 
WHEN ANTENNA IS DISCONNECTED 

WHEN NOTIFIED: 
1301 RECONNECT ANTENNA COAX TO 

TRANSMITTER FILTER OUTPUT we. TRANSRITTER 
IN-SERVICE 

[31] VERIFY REMOTE OPERATION WITH 
CONTROL TERMINAL 

[32] MAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED 

TEST TRANSMITTER SIGNALING OF VSWR ALARM 

FILTER OUTPUT 

BACK BF 
TRANSMITTER / 

FIG. 3 



SUflRARY COrnAND FROM ROUTINER TEST SET AND CHECK THAT FAIL-SAFE IS RESET 
USE A 3C NOISE MEASURING SET (NRS) AND SET AN OUTPUT LEVEL OF BY OBSERVING RF ON LAHP LIGHTED ON ROUTINER WITHOUT DELAY. 
THE TAPE RECORDER AND TEST TAPE FOR 70 DBRN. CONNECT THE INSERT TWO 363A PLUGS INTO VOICE LINE AND EQUIP LINE JACKS TO 
OUTPUT OF TAPE RECORDER TO VOICE EQUIP JACK OF THE TRANSMITTER PREVENT UNWANTED NOISE 
TO SET FAIL-SAFE FEATURE OF AUXILIARY SIGNALING BOARD. WITH 
ROUTINER TEST SET (RTS), TEST FAIL-SAFE FEATURE USING EPO 
AND FREQ AOV SIGNALING. RESET FAIL-SAFE FEATURE WITH TRNTR ON 

ijml] OBTAIN RELEASE 
FRLM CONTROL 

i TERNINAL FOR 
TRARSI’IITTER TO BE 

1 TESTED. SEE NOTE 1 

I 
[2] GET TEST 
EQUIPMENT 

. SHOWN IN 
TABLE A I I . 

TABLE A 
FOR ACCEPTANCE 
PROCEDURES, REFER EQUIPRENT REQUIRED RECOMENDED TYPE 
ABNORMAL CONOITIONS 
TO INSTALLER FOR TAPE RECORDER SONY TC-1lOA 

TEST TAPE EC3 TDK ELECT. CO 

2 LINE TERMINATIONS 369A 

TEST TRANSMITTER AUXILIARY SIGNALING BOARD 



[3] CONDITION 3C NOISE REASIJRING SET (NM) FOR MEASUREMENT [OLP-5321 

[ 41 SEE FIG. 1. PATCH TAPE RECORDER OUTPUT TO NHS 

(51 TURN ON TAPE RECORDER AND OBSERVE NRS 

[S] SET OUTPUT LEVEL OF TAPE RECORDER FOR 70 DBRN 

[7] TURN OFF TAPE RECORDER 7 

[6] DISCONNECT TAPE RECORDEd FROM NRS 

[S] SEE FIG. 2. PATCH OUTPUT OF TAPE 
RECORDER TO TRANSHITTER VOICE EQUIP JACK 

‘310 T---R S ’ 

310 T R GRD 

- 

FIG. 1 

TEST TRANSMITTER AUXILIARY SIGNALING BOARD 



[ 10) SEE FIG. 2. CONDITION ROUTINER 
TEST SET (RTS) FOR TRANSMITTER 
TEST [OLP-5311. SEE NOTE 2 

I 

[ 1 l] ON TRANSRITTER, INSERT ONE 
369A TERNINATION INTO VOICE 
LINE JACK AND ONE 369A- 
~ERAINATION INTO STATUS 

TEST 
. CONNECTIONS 

[ 12 ] ON RTS, CONNECT ONE END OF 
P26 PATCH CORD INTO s 
g JACK. SEE FIG. 2. 

+?==- 

[ 131 ON TRANSMITTER, CONNECT OTHER 
END OF P26 PATCH CORD INTO 
STATUS EGUIP JACK 

[ 141 ENSURE TRANSNIT NODE 
SWITCH IS SET TO R0r.p) 

I 

TRRTR ROUTINER 
FREQ SEP. 

NORRAL 

EPO-FR ADV 
OFF OFF OFF - 

[ 151 SEE NOTE 3. OBSERVE 
RF ON LAHP ON RTS AND 
%ji#i-ON TAPE RECORDER 

[ 16 ] TURN OFF TAPE RECORDER 
AFTER 2 SECONDS 

NOTES 
2. IF RTS IS NOT AVAILABLE AT 

TRANSMITTER LOCATION. REQUEST 
CONTROL TERRINAL TO ASSIST 
TRANSMITTER TEST USING RTS 
AT CONTROL TERMINAL 

3. WHEN TAPE RECORDER IS TURNED 
ON. RF ON LAMP ON RTS WILL 
LIGH~OXINATELY 750 
RILLISECONDS. DISREGARD LANP 
INDICATION6 NOT RENTIONED 

1 

j 1, 

RODE RESET 
n RF-ON OFF-AN VSWR EPO ALH A ALR 6 ALR C n 

1900 ON OUT 

‘Os;V $ ON 0 “;“’ FRED 2 - 2 LEDS OFF 

[ 171 DID RF ON 
LAMP ON RfSGHT 
APPROXIHATELY 750 
RILLISECDNDS AND 
THEN EXTINGUISH 

NO 

FIG. 2 

TEST TRANSMITTER AUXILIARY SIGNALING BOAR0 

LINE ININ - - E&P a 



4 FRED LAMPS 

c 
//I\ 

//I\ TRHTR ROUTINER 

[ 161 DISCONNECT TAPE RECORDER 
FROM TRANSMITTER VOICE 
EQUIP JACK - 

[ 19) ON RTS. CONNECT ONE END OF 
P26 PATCH CORD INTO DSCT 
g JACK. SEE FIG. 

120 ‘] ON TRANSMITTER, CONNECT 
OTHER END OF P26 PATCH CORD 
INTO VOICE EQUIP JAC 

[ 211 ON TRANSMITTER. ENSURE 
EHERG. POWER SWITCH 
ISSE~~UTE 

[ 221 ON RTS. SET EPO-FR ADV, 
NORMAL SWITCH TO EPO-FR ADV 

WI 

I241 

I251 

NDR. NOR. 
’ L H 

m 
L-H 

ON RTS. OPERATE AND HOLD EPO 
SWITCH 

RF-DN/D:$H ISWR \ EPD 

i 1 - 1 LED OFF 

ALH A 

0 0 

1900 ON 

8 

2100 ON FRED 

I 

2 - 2 LEDS OFF 
3 - 3 LED6 OFF 

FREG ADV 

4 - ALL LED6 OFF 
RESET 

n 

2900 DW 

ALH 6 ALH C 

cl El 

OUT 

IN 

RESET 

0 0 
OSCT OUT 

FLDT MTN 

- 

ON TRANSMITTER. OBSERVE 
EHERG. POWER ON LAHP 

RELEASE &D SWITCH 
AFTER 3 SECONDS 

TEST TRANSMITTER AUXILIARY SIGNALING BOARD 



1 -CHANNEL 
l-CHANNEL OR 

UISHED 

I )-CHANNEL 

A TAP-131 

1 

ON ROUTINER TEST SET: 

w HDNENTARILY DEPRESS RESET PUSHBUTTON 
(LOCATED UPPER RIGHIT-- \ I 

PI 

WI 

OBSERVE FOUR FREQUENCY LAMPS SHDWM IN FIG. 3 
AND RDHENTARILY OPERATE FREQ ADV RESET 
SWITCH UNTIL ALL FOUR FREQUENCY LAMPS 
ARE LIGHTED 

MHENTARILY DEPRESS RESET PUSHBUTTDN 
(LOCATED UPPER RIGHTj-- 

TEST TRANSMITTER AUXILIARY SIGNALING BOARD 



[ 31 J ON TRANSMITTER, OBSERVE 
FOUR CHANNEL LAMPS SHOWN 
IN FIG. 4. SEE NOTE 4 

I 

132) ON RTS, RDRENTARILY OPERATE 

[33] DID LAMP 
OBSERVED IN ND 
STEP 31 REMAIN TAP-131 

LIGHTED 
. - 

SWITCH- FRED ADV 

CHANNEL LAMPS 

CH 2 

CHANNEL 
SELECTOR 

0 0 

FIG. 4 

TEST TRANSMITTER AUXILIARY SIGNALING BOARD 

OBSERVE RF ON 

TRHTR SWITCH TO 

CL, PAGE 7 

I NDTES I 
4. ONLY ONE CHANNEL LAMP 

ON TRANSMITTER IS 
LIGHTED AND SHOULD 
REMAIN LIGHTED WHEN 
PERFDRRIWO STEP 32. 
DISREGARD ALL LM 
INDICATIDNS NDT 
HENTIDNED 

I 5.~LAflP 
SHDULD BE LIGHTED I 
AFTER APFRDXIMTELY 

PAGE 6 of 7 



(361 SEE NOTE 6. 
ON RTS. OBSERVE 

(391 DID RF 
YES LAW LIGHT 

b RF ON LAMP AND TAP-131 
SET? SWITCH 

WITHOUT 3 
SECONDS DELAY 

TO ON - 
YES 

,c+ TAP-131 
140) ON RTS. SET E 

SWITCH TO OFF - TRAIYSHITTER 
IN-SERVICE 

[41] REROVE ALL TEST 
CONNECTIONS 

[42] RAKE ENTRIES IN 
FCC TECHNICAL LOG 

TEST TRANSMITTER AUXILIARY SIGNALING WARD 

RF ON LAM’ SHOULD BE 
LIOHfED WITHOUT 3 

PAGE 7 of 7 



SUHHARY 
THIS TEST IS COORDINATED BY PERSONNEL AT CONTROL TERMINAL. WHEN 
NOTIFIED, CONNECT IN-LINE WATTMETER AND RF COAXIAL LOAD 
RESISTOR. RECORD IN-LINE WATTMETER INDICATION FOR A3H (SAFETY 
AND CALLING) AND/OR A3A (PUBLIC CORRESPONDENCE) MODE OF 
OPERATION. ROTATE Rl ON WIDEBAND AMPLIFIER CIRCUIT BOARD FOR AN 

INDICATION OF 45 WATTS FOR A3H RDDE AND/OR 4 WATTS FOR A3A 
MIDE. WHEN NOTIFIED TO VERIFY RF ON INDICATION, ROTATE Rl 
FOR AN INDICATIDN OF 80 WATTS FOR A3H AND/OR 6 WATTS FOR A3A 
MODE. WHEN NOTIFIED THAT TEST IS CDRPLETED. ROTATE Rl FOR 
ORIGINAL INDICATION ON WATTRTER. REMOVE ALL TEST CONNECTIONS 
AND VERIFY REMOTE OPERATION WITH CONTROL TERMINAL 

[l] VERIFY TRANBHITTER IS RELEASED FOR THIS TEST TABLE A 

EPUIPHENT REDUIRED RECDFBIENDED TYPE 

[2] SET TRANSMIT RDDE SWITCH TO DFF 
IN-LINE BIRD lYlDEL 43 WITH 
WATTRETER 25DH AND 5OH ELEMNTS 

[3] GET TEST EQUIPWENT SHOWN 
IN TABLE A RF COAXIAL 

LOAD RESISTOR 
BIRD RDDEL 6201 

[ 4 ] SEE FIG. 1. DISCONNECT ANTENNA 
COAX FRDH FILTER OUTPUT 

RDDE OF OPERATION 

[5] CONNECT IN-LINE WATTMETER TO 
FILTER OUTPUT AND INSERT 250H A3H 
ELEMENT FOR A3H IW)DE DR 50H 
ELERENT FOR A3A IIDDE INTO 
WATTMETER [FIG. 21 

[ 61 SEE FIG. 2. CONNECT RF COAXIAL FILTER OUTPUT 
LOAD RESISTOR TO IN-LINE 
WATTMETER 

[ 71 REPORT TO CONTROL TERHINAL, 
YOU ARE STANDING BY FOR TEST RESISTOR 

250H ( ABH I’KIDE ) DR 
FIG. 1 

FIG. 2 

TEST TRANSMITTER RF FAIL ALARM INDICATION 
FROM CONTROL TERMINAL 



TRANSHITTER ON AND LOCAL 
UHEN NOTIFIED TO PREPARE FOR RF ON FAILURE TEST: LARPS LIGHTED. SEE norE 1 

[9] SET TRANSRIT RDDE SYITCH TO 13H 

1 
[ 101 OBSERVE IN-LINE YATTHETER AND RECORD 

INOICATION [NOTE 21 

\ I 
REAOY 
FOR RF 

[ 111 SEE FIG. 3. REWOVE COViR FRWI EXCITER UNIL 

[ 121 ON YIDEBAND AHPLIFIER BOARD [FIG. 31, 
LOCATE s [FIG. 41 

[ 13 ] OBSERVE UATTMTER AND ROTATE &l FOR 
INDICATION OF 45 UATTS 

[ 141 SET TRANSMIT rW)DE SUITCH TO E. AND 
REPORT TO CONTROL TERRINAL READY FOR 
RF ON FAILURE TEST 

UIDEBANO AMPLIFIER 
CIRCUIT BOARD 

FIG. 4 

TEST TRANSMITTER RF FAIL ALARM INDICATION 

FROM CONTROL TERMINAL 

-Rl RF LEVEL CONTROL 

NDTES 
1. FOR TRANSMITTER DN 

LAMP. USE TAD-101. 
LOCAL AND REI’TDTE LAHPS 
iii?TAD-124. 

2. IT UILL BE NECESSARY 
TO READJUST TRANSMITTER 
TO THIS VALUE AT 
CORRLETION OF TEST 



WHEN NOTIFIED TO VERIFY RF ON INDICATION: 
[ 151 SET TRANSMIT MODE SWITCH TO A3 

READY TO 

[ 16) OBSERVE WATTMETER AND ROTATE ! 
[FIG. 41 FOR 60 WATTS 

(171 SET TRANSMIT “DDE SWITCH TO REM. 
AND REPORT TO CONTROL TERMINK 
READY TO VERIFY RF ON INDICATION 

WHEN NOTIFIED TEST IS CDHPLETED: 
[ 181 SET TRANSMIT MODE SWITCH TO A3H - 

TRANSMITTER ALARM 
LAMP OFF 

ND 

[ 191 OBSERVE WATTMETER AND ROTATE RJ FOR 
INDICATION RECORDED IN STEP B 

[20] SET TRANSMIT “DDE SWITCH TO OFF - 

[21] REHDVE ALL TEST CONNECTIONS AND PLACE 
COVER ON EXCITER UNIT [FIG. 31 

[22] SET TRANSHIT HDDE SWITCH TO REJ. AND VERIFY 
REHDTE DPERATIDN WITH CONTROL TERMINAL 

[23] HAKE ENTRIES IN FCC TECHNICAL LDG IF REQUIRED 

TRANBHITTER 
IN-SERVICE 

TEST TRANSMITTER RF FAIL ALARM INDICATION 
FROM CONTROL TERMINAL 



WREN NOTIFIED TO PREPARE FOR RF ON FAILURE TEST: LAHPS LIGHTED. SEE #OTE 3 
SET TRANBHIT HDDE SWITCH TO @ 1 1241 

1251 

1261 

P71 

PI 

OBSERVE IN-LINE WATTMETER AND RECORD 
INDICATION [NOTE 41 

\ I 
READY 
FOR RF 

SEE FIG. 3. REMOVE COVER FROM EXCITER UN1 FAILURE 
TEST 

ON WIDEBAND AHPLIFIER BOARD [FIG. 31. 
LOCATE &l [FIG. 41 

OBSERVE WATTMETER AND ROTATE E FOR 
INDICATION OF 4 WATTS 

TRANBHITTER ON AND LOCAL 

ON 

(291 SET TRANSHIT WDE SWITCH TO E. AND REHOTE LAHP 
REPORT TO CONTROL TERMINAL READY FOR mD. SEE NDTE 1 
RF ON FAILURE TEST 

TEST TRANSMITTER RF FAIL ALARM INDICATION 
FROM CONTROL TERMINAL 

NDTES 
3. FOR TRANBHITTER ON 

LAHPS. USE TAD-101. 
FOA u AND REHDTE 
LAHPS USE TAD-124. 

4. IT WILL BE NECESSARY 
TO READJUST TRANSMIT1 
TO THIS VALUE AT 
CDHPLETION OF TEST 



WHEN NDTIFIED TO VERIFY RF ON INDICATION: 
[30] SET TRANSMIT HDDE SWITCH TO A3A 

-------l READY TO 
VERIFY 

(311 OBSERVE WATTMETER AND ROTATE E 
RF ON 

[FIG. 41 FOR 6 WATTS 
INDICATION 

[32] SET TRAN6HIT “DDE SWITCH TO JEJ. 
AND REPORT TO CONTROL TERMINAL 
READY TO VERIFY RF ON INDICATID I . 

WREN NOTIFIED TEST IS COHPLETED: 
TRANBHITTER ALARH 
LAHP OFF 

133) SET TRANBHIT HODE SWITCH TO A3k - 
ND 

(341 OBSERVE WATTHETER AND ROTATE E FOR 
INDICATION RECORDED IN STEP 25 

[35] SET TRANBHIT HODE SWITCH TO OFF - 

[36) RErWlVE ALL TEST CDBNECTIDNB AND PLACE 
COVER ON EXCITER UNIT [FIG. 3],~q 

[37 ] SET TRANSMIT mDE SWITCH TO REf’J. Am VERIFY 
REHDTE OPERATION WITH CONTROL TERHINAL 

[36] HAKE ENTRIES IN FCC TECHNICAL LOG IF REQUIRED 

TRANBBITTER 

TEST TRANSMITTER RF FAIL ALARM INDICATION 
FROM CONTROL TERMINAL 



SIMHARY RECEIVER OFF, AND TRANSMITTER OFF FUNCTIONS USING RTS, 

TURN TRANSMITTER PRIHARY PDWER OFF. HAKE TEST ARRANGEHENT OF WATTHETER. HEADSET AND VOLT-DtM-HILLIAmETER (VDH). FOR 

TERHINAL STRIP AND HOOK UP WIRE TO GAIN ACCESS TO TERMINALS SAFETY AND CALLING TRANSMITTER. CHECK ONLY TRANSMITTER ON 

16, 17, AND 18 OF TS-1. AND 8, 9, 17, AND 18 OF TS-2. CONNECT AND TRANSMITTER OFF FUNCTIONS. CHECK ALL TRANSMITTERS 

WATTHETER. RF COAXIAL LOAD RESISTOR. ROUTINER TEST SET (RTS). FOR EMERGENCY POWER ON AND EMERGENCY POWER OFF FUNCTIONS USIN 

AND HEADSET TO TRANSMITTER. TURN POWER ON AND CHECK TRANSMITTER RTS AND OHHHETER 

ON. SPARE ON, HONITOR RECEIVER ON, SPARE OFF; HONITDR 

6 31 GET TERHINAL 
TRIP AND APPROX 

35 FEET HDDKUP WIRE. 
HAKE TEST ARRANGEHENI 

1 ;;;yo;: 4. 1. 

CL PAGE 2 
. 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 
TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

FIG. 1 

ALL 
WIRES 
APPROX 
5 FEET 

NOTES 

1. FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNDRHAL CDNDITIONS 
TO INSTALLER FOR 
CORRECTION 

2. TS-2 TERHINALS 17 
AND 16 ARE NDT USED 
FOR SAFETY AND 
CALLING TRAWSHITTER 
TEST 



14) SEE DANGER 1. 
OPEN REAR DOOR OF 
;MM;TER CABINET 0 ““1: 

& TAP-i 16 

15) SET RAIN POWER SWITCH 

ToE\ 

TEST ’ 

[FIG. 21 

[B] SEE DANGER 1. 
CONNECT WIRES OF TEST 
ARRANGEMENT [FIG. 1] 
TO APPROPRIATE TERMINALS 
OF TS-1 AND TS-2 

[S] PLACE GROUNDING STICK 
ON HOOK TOP OF CABINET 
[FIG. P] 

[lo] WITH TEST ARRANGEMENT 
OUTSIDE OF TRANBNITTER 
CABINET, CLOSE REAR 
DOOR OF CABINET 

TS-2 

TS-1 

DANGER 1 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 
TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

, 
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I TABLE B I 

EQUIPMENT REQUIRED RECDTMENDED TYPE I 
I”1 

I’21 

(‘31 

1’41 

1’51 

SEE FIG. 3. DISCONNECT 
ANTENNA COAX FROM 
TRANSMITTER FILTER OUTPUT I 

I 
GET RF COAXIAL LOAD RESISTOR 
AN0 IN-LINE WATTMETER WITH 
ELEMENT AS SHOWN IN RF COAXIAL 

TABLE B\ 
LOAD RESISTOR 
AND IN-LINE 

CONNECT IN-LINE WATTMETER TO 
FILTER OUTPUT [FIG. 3 AND 41 

IN6ERT 250H ELEMENT FOR A3H MODE 
OR 5DH ELERENT FOR A3A MODE INTO 
WATTMETER WITH PRINTED ARROW 
FACIN6 TO RIGHT [FIG. 4) 

. . . _- - 
RESISTOR 50 OHM 

ROUTINER TEST SET KS-21277 

2 BBBN RESISTORS WITH KS-21277 

2 PATCH CORDS P2B 

2 LINE TERMINATION6 369A 

HEADSET OR 509 HEAD RECEIVER/ 
EQUIVALENT 2W4A CORD 

VOLT-DM-HETER KS-145lDA 

CONNECT RF COAXIAL LOAD RESISTOR 
TO IN-LINE WATTMETER [FIG. 41 

FILTER OUTPUT 

BACK OF 
TRAIHITTER / 

FIG. 3 

TCCT IL-. TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 
TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

0 k 
WATT- 
RTER 

250H (A3H MLDE) DR 
5DH (A3A 7KlDE) ELEMENT 

FIG. 4 



[ 161 SET SWITCHES 
ON TRANSMITTER IN 
SEQUENCE AS SHOWN 
IN TABLE C 

h 

[ 171 ARE HbJIRPOWER \ 
ON, A.C. T 
i 
LIGHTED 

ND 
[ IB] SEE FIG. 5. CONDITION ROUTINER TEST 

SET (RTS) [DLP-5311. SEE NOTE 3 

NORMAL 
EPO 

TRHTR RDUTINER 
FRED SEP. 
ADV INT. 

EPO-FR ADV 
888 

OFF OFF OFF c 

HODE RESET 
RF-ON OFF-AH VSWR 

!o @ @ 
ON-SSB 

- 1 LED OFF 
FRED : - 2 LEDS OFF 

3 - 3 LEDS OFF 
4 - ALL LEDS OFF 

EPD 

0 0 

0, 0 

FREG ADV 
RESET 

n 

AL” A 

0 0 
1900 ON 

8 

2100 ON 

8 

5” ;C@ 

OUT OSCT OUT 

0 0 

TEST AUDIO 

0 

FIG. 5 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 
TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

TABLE C 

SEGUENCE SWITCH POSITION 

1 1 HAIN POWER ON 

2 REGULATOR DN 

3 HIGH VOLTAGE l W 

t 

I I 

4 1 TRANBHIT HDDE 1 REM. 

I A.C. POWER 1 mTAD,o-i IB 1 

NDTE 3 
IF RTS 16 BDT AVAILABLE 
AT TRANSMITTER LOCATION. 
REQUEST CONTROL TERMINAL 
TO ASSIST TRAN6HITTER 
TEST USINS RTS AT CONTROL 
TERHINAL 



[ 191 SEE TABLE B. INSTALL TWO 369A PLUGS INTO VOICE LINE AND STATUS LINE JACK6 ON TRANSMITTER 

[ 201 SEE FIG. 6. CONNECT HEADSET TO FLDT HDN JACK ON RTS 

[21] ON RTS, CONNECT ONE END OF P2B PATCH CORD INTO FLDT IN JACK [FIG. 61 

TEST 

(261 IS THIS 
TRANBHITTER 
SAFETY AND 

[ 221 ON TRANSMITTER, CONNECT DTHER END OF P2B PATCH CORD TO STATUS EQUIP JACK [FIG. 61 

[ 231 ON RTS. CONNECT ONE END OF P2B PATCH CORD INTO OSCT OUT JACK [FIG. 61 

CALLING 

NO 

[ 241 ON TRANSMITTER, CONNECT OTHER END OF P2B PATCH CORD TO VOICE EQUIP umwt ,~Au. 0, 
/ 1261 IS THIS A \ 

t t 
I 1 

ii&iii TRAB~~ITTER 

---1TR ROUTINER OPERATING AS SAFETY 
AND CALLING 

TR 

NORMAL 
EPO 

TRI 
FRED SEP. 
ADV INT. 

EPO-FR ADV 

HDDE RESET 
n RF-ON OFF-AH VBWR EPD AL” A AL” B AL” C n II 

. - 
DN-sSB 

$3 @ @ 0, 
l- 1 LED OFF 

FREG 2 - 2 LEDS OFF ADV 
3 - 3 LED6 OFF 

FREQ 
RESET 

4 - ALL LEDS OFF 

FIG. 6 

1900 ON 

8 

2100 ON 

8 

2900 ON 

8 

IN 

n 

/ VDIl 

A PAGE B 

HEADSET 
I 

YES 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 



ON RTS. u 
LAMP LIGHTED. 

I271 

WI 

SEE NOTE 4. 
ON RTS. SET 
m SWITCH 
TG fi 

OBSERVE IN-LINE 

SEE NOTE 5. 
ON TRANSMITTER, 
TRANSMITTER ON 
LAMP LIGHTED 

1291 IS WATTMETER 
INDICATION BETWEEN 
75 AND 125 WATTS 

WATTMETER 

I YES 

[ 301 ON RTS, OPERATE AND HOLD 
2100 ON SWITCH (RIGHT) 

[31] LISTEN TO HEADSET 

[ 34 J RELEASE 
ON 2100 

SWITCH 
c 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

NDTEB 
4. DISREGARD ALL LAHP 

INDICATIONS NOT 
HENTIDNED 

5. FOR RF ON LAHP, 
USE TAP-107. FOR 

I TRABBHITTER ON LAHP, 
USE TAP-100 



[ 35) CN RTS, SET E 
SWITCH TO OFF - 

No 

[ 361 OBSERVE IN-LINE 
WATTMETER 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

Issue 2 1 FEB 1979 
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[36] SEE NOTE 6. 
ON RTS. SET 
E SWITCH 
TO !lJ 

[ 3B] ON RTS. SET Sp AND m 
SWITCHES TO & AND HDHENTARILY 
OPERATE SEG INH SWITCH 

75 AND 125 WATTS 

YES 

[ 401 OBSERVE IN-LINE WATTMETER 

[ 421 ON RTS. OPERATE AND HOLD [ 451 RELEASE 
2100 ON SWITCH (RIGHT) TONE HEARD IN 2100 ON 

SWITCH 

YES 

1431 LISTEN TO HEADSET 
. + 

[ 481 RELEASE 
2100 ON 
SWITCH 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

NOTE 6 
DISREGARD ALL LM 
INDICATIONS NDT RENTIGNEO 

Isruo 2 1 FEB 1979 
403-200-503 DLP 
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[ 471 GET VOH SHOBN IN TABLE B. 
CONDITION FOR MEASUREMENT 
[ DLP-5301 

[ 481 SEE FIG. 7. CONNECT ONE 
LEAD OF VDH TO TS-2 TERMINAL 
17 AN0 OTHER LEAD TO TS-2 
TERMINAL 18 OF TEST ARRANGEMENT 

[49) OBSERVE VDH INDICATION 

TO 
TRANSHITTE TRANSHITTE 

r TS-1 
16 

. 

ARRANGEHENT 

A TAP-103 

CAUTION ON HIGH VOLTAGE CAUTION ON HIGH VOLTAGE 

OHMS 
ADJ 

D;F 

H 
I A 

FIG. 7 

TEST TRANSMITTER RESPONSE TO CONTROL TkRMINAL SIGNALING, 
- --- 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

Issue 2 1 FEB 1979 
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ON ROUTINER TEST SET: 
[ 511 SET RON SWITCH TO OFF - - 

(541 6ET E SWITCH 
TO g 

[ 551 RDRENTARILY 
DEPRESS 
SEP INT SWITCH 

1531 SET Sp SWITCH TO EE&( @It8 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 



PI 

WI 

ON RTS, OPERATE 
AND HOLD 2100 ON 
SWITCH (RIGHT) 

LISTEN TO HEADSET 

[SO] RELEASE 2100 ON SWITCH 

[Sl] ON RTS. 
SET TRHTR 
SWITm I 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 
-- -m--m -A 

TRMTR ON, SPARE, MONITOR RC’V’R, AND EMERGENCY 

POWER COMMANDS 



[ 621 SEE FIG. 6. CONOITION VOR FOR HEASUREHENT 
[ OLP-530). CONNECT ONE LEA0 OF VOR TO TS-I 
TERMINAL 16 AND OTHER LEAD TO TS-1 
TERWINAL 17 OF TEST ARRANGEflENT 

[ 631 ON RTS. SET EPO-FR ADV. WORNAL 
SYITCH TO EPO-FR ADV 

[64] ON RTS, OPERATE 
AND HOLD EPO 

ON TRANSMITTER. 
ERERG. POYER ON 
LARP LIGHTED. EMERGENCY 
POWER SOURCE ACTIVATED. 

~~ANGHITTEI P 

. 

TS-1 

, 3 
17 

16 

TS-2 

6 

6 

17 

16 

L 

CAUTION ON HIGH VOLTAGE CAUTION ON HIGH VOLTAGE 
1 

Dw6 
ADJ 

I 

0 
s 
H 

ii, 

A 

;lO-&$- 6001 

TEST ARRAOEmNT 

FIG. 6 

MTE 7 
’ 6EE LOCAL 

IN6TRUCTION6 FOR 
EMERGENCY POWER 
CONNECTION 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER C-OMMINDS 



1671 DISCONNECT VOR LEAD . , 
FROR TS-1 TERMINAL 17 VOH NEEDLE ALL WAY TO 
AND CONNECT LEAD TO 
TS-I TERMINAL 16 

LEFT. SEE NOTE 6 

A TAP-105 

[ 661 ON RTS. RELEASE 
EPO SWITCH - - 

PI 

ON TRANSMITTER, EHERG. POUER 
ON LAM’ EXTINGUI~HEO. 
mdn INDICATES 0 OM. 
EflERGENCY POUER SOURCE NOT 
ACTIVATED. SEE NOTE 6 

NOTE 6 
IN RT6, EPO 
WTCH Si%tlLO 
;TILL BE OPERATED 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 
TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

NOTE 6 
SEE LOCAL 
INSTRUCTIONS FOR 
EMERGENCY POWER 
CONNECTION 

I 
1 



[71] SEE FIG. 6. 
CONNECT JURF’ER 
BETWEEN TS-2 TERNINAL 
6 AND TS-2 TERHINAL 6 
OF TEST ARRANGEMENT 

& TAP-l 10 

TRHTR ROUTINER 
FREQ SEQ. HON SP TRHTR 

EPO AOV INT. 
NORHAL 

EPO-FR AOV 8 8 8 

RODE 
F Rg OF$ 0” g AGA 

ON-SS6 
1600 ON 

l- 1 LEO OFF 2100 ON 
FREQ I 2 - 2 LEOS OFF 

3 3 LEOS OFF 
FREQ AOV 

- RESET 
4 - ALL LEO6 OFF A 

ALR 6 ALM C n 

FIG. 1 

JUMPER 
YIRE 

TEST ARRAWOERENT 
FIG. 6 

, 

VOICE / 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 
TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 



175 

176 

THIS TEST 16 
COMPLETED. SET 
SYITCHES ON TRANSHITTER 
AS SHOW IN TABLE D 

OPEN REAR DOOR 
OF TRANSHITTER 
CABINET [FIG. Ill\ 

1771 PLACE GROUNDING 
STICK ON LEFT SIDE 
OF HIGH-VOLTAGE 

\ 
FUSE [FIG. 111~~ 

[76] SEE DANGER 2. 
DISCONNECT YIRES 

I TABLE 0 I 

6EGUENCEl SWITCH 1 POSITION 
I 

1 TRANSHIT RODE OFF 

2 HIGH VOLTAGE OFF 

OF TEST ARRANGEHENT 
FRON TS-1 AN0 
TS-2 [FIG. II] 

(761 PLACE GROUNOING 
STICK ON ROOK, 
TOP OF TRANSNITTER 
CA6INET [FIG. ll] 

[60] CLOSE REAR DOOR 
OF TRANGMITTER 
CABINET [FIG. 11) A 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONiiOR RCVR, AND EMERGENCY 

POWER COMMANDS 

FIG. 11 



[ 61) REHOVE ALL TEST CONNECTIONS FROR TRANSMITTER 

[62] SET SWITCHES ON TRANSRITTER AS SHOWN IN 
TABLE E 

MAIN POWER ON, 
A.C. POWER. HIGH 

AND VOLTAGE, 
REHOTE LAMPS LIGHTED. 
SEE NOTE 10 

[63] flAKE ENTRIES IN FCC TECHNICAL LOG IF REQUIRED I 

I TABLE E I 

1 SEGUENCE 1 SWITCH 1 POSITION 1 

I 3 1 HIGH VOLTAGE 1 *ON 1 

4 TRANSMIT RODE REM. 

5 EHERG. POWER REMOTE 

l WAIT UNTIL VSWR/TUGE ALARR 
LARP EXTINGUISHES BEFORE TURNIlYO 
ON HIGH VOLTAGE 

TEST TRANSMITTER RESPONSE TO CONTROL TERMINAL SIGNALING, 

TRMTR ON, SPARE, MONITOR RCVR, AND EMERGENCY 

POWER COMMANDS 

NOTE 10 
FOR MAIN POWER ON, USE TAO-134. 
FOR A.C. POUER, USE TAO-116. 
FOR HIGH VOLTAGE, USE TAP-116. 
FOR REMOTE USE TAO-124 -’ 

Issue 2 1 FE6 1979 
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SUHHARY 
USE ROUTINER TEST SET (RTS) AND SIGNAL STANDBY TRANSMITTER TO 
ADVANCE FREQUENCY UNTIL ALL FOUR CHANNELS HAVE BEEN SELECTED. 
SET TRANSMITTER TO DESIRED CHANNEL AND RETURN TO SERVICE 

[l] OBTAIN RELEASE 12) SET SWITCHES 
[3] IS THIS TEST BEING , 

FROH CONTROL TERHINAL 
PERFORHEO AT TRANSHITTER CONTROL 

ON TRANSMITTER TO 
[4] NOTIFY 

FOR TRANSRITTER TO 8 
OR FOR CONTROL TERHINAL TERMINAL CONTROL TERHINAL 

D POSITION SHOWN IN 
BE TESTED. SEE NOTE 1 TABLE A 

* READY FOR TEST 

I 
TRANSHITTER 

i 
FOR ACCEPTANCE 
PROCEDURES. REFER 
ABNORHAL CONDITIONS 
TO INSTALLER FOR 

TABLE A 

SWITCH POSITION 

RAIN POWER ON 

REGULATOR ON 

HIGH VOLTAGE *ON 

TRANSMIT RODE REH. 

EHERG. POWER REHOTE 

CHANNEL SELECTOR REM. 

l WAIT UNTIL VSWR/TUBE ALARM 
LAHP EXTINGUISHES BEFORE 
TURNING ON HIGH VOLTAGE 

TEST STANDBY TRANSMITTER RESPONSE TO CONTROL TERMINAL 

SIGNALING FREQUENCY ADVANCE COMMANDS 

[5] REPORT CONDITION 
OF TRANSRITTER TO 
CONTROL TERHINAL 
AS REQUIRED 

T 
I 

16) HAKE ENTRY IN 
FCC TECHNICAL LOG 
IF REQUIRED 



SURHARY 
USE ROUTINER TEST SET (RTS) AND SIGNAL STANDBY TRANSMITTER TO 
ADVANCE FREQUENCY UNTIL ALL FOUR CHANNELS HAVE BEEN SELECTED. 
SET TRANSMITTER TO DESIRED CHANNEL AND RETURN TO SERVICE 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNORRAL CONDITIONS 
TO INSTALLER FOR 
CORRECTION 

TABLE A 
1 

SWITCH POSITION 

RAIN POWER ON 

REGULATOR ON 

HIGH VOLTAGE *ON 

TRANSRIT HOOE REM. 

EHERG. POWER REROTE 

CHANNEL SELECTOR REH. 

l WAIT LMTIL VSWR/TUBE ALARM 
LARP EXTINGUISHES BEFORE 
TURNING ON HIGH VOLTAGE 

TEST STANDBY TRANSMITTER RESPONSE TO CONTROL TERMINAL 

SIGNALING FREQUENCY ADVANCE COMMANDS 

[S] REPORT CONDITION 
OF TRANSRITTER TO 
CONTROL TERRINAL 
AS REQUIRED 

[B] HAKE ENTRY IN 
FCC TECHNICAL LOG 
IF REQUIRED 



I TABLE B 1 I TABLE C 

2 PATCH CORDS P2B 

2 LINE TERBINATIONS 3BBA 

SWITCH 

EPO-FR ADV. 
NORMAL 

FUNCTION* 

NON 

BP 

POSITION 

EPO-FR ADV 

XR 

OFF 

OFF 

I TRATR I OFF 

[ L NOR. H (3) 1 NOR. 

+ FUNCTION SWITCH IS NOT MARKED 
FUNCTION. IT IS LOCATED TOP 
CENTER OF FRONT PANEL 

TEST STANDBY TRANSMITTER RESPONSE TO CONTROL TERMINAL 

SIGNALING FREQUENCY ADVANCE COMMANDS 

NGTE 2 
IF RTS IS NOT AVAILABLE 
AT TRANBMTTER LOCATION, 
REGIJEST CONTROL TERRINAL 
TO ASSIST TRANBMITTER 
TEST USING RTS AT 
CONTROL TERNINAL 



[lo] SEE TABLE B. INSTALL TWO 36BA PLUGS INTO VOICE LINE AN0 STATUS LINE JACKS ON 
TRANSRITTER 

[ 111 ON RTS, CONNECT ONE END OF P2B PATCH CORD INTO FLOT IN JACK [FIG. I] 

[ 121 ON TRANSNITTER. CONNECT OTHER END OF PATCH CORD INTO STATUS EQUIP JACK [FIG. I] 

[ 131 ON RTS. CONHECT ONE END OF P2B PATCH CORO INTO OSCT OUT JACK [FIG. I] 

[ 141 ON TRANBHITTER, CONNECT OTHER END OF PATCH CORD INTO VOICE EQUIP JACK (FIG. 11 

CONNECTIONS 

TRHTR ROUTINER 
FREQ SEQ. 

NORNAL EPO ADV INT . 

EPO-FR ADV 

RODE 
o RF-ON OFF-AH VSWR EPO 

OFF OFF 

RESET 
ALR A ALR B ALH C n / 

1900 ON OUT 

@ a, &I) 

1 - 1 LED OFF 
2 2 LEDS OFF 

2100 ON 
- FREQ ADV 0 TEST AUDIO 

FREQ 

3 - 3 LEDS OFF 
4 - ALL LEDS OFF 

RESET 

NOR. NOR. 

6 25 ON fi F;,N 

NOR. 

LINE RON 

TEST STANDBY TRANSMITTER RESPONSE TO CONTROL TERMINAL 

SIGNALING FREQUENCY ADVANCE COMMANDS 



[ 151 SEE NOTE 3. ON RTS, MOMENTARILY OPERATE 
FREQ ADV RESET SWITCH UNTIL ALL FOUR 
FREQUENCY LAMPS ON THE RTS ARE LIGHTED 
[FIG. I] 

[ 161 ON RTS, RORENTARILY DEPRESS RESET 
PUSHBUTTON (LOCATED UPPER RIW 

[ 17) ON TRANSflITTER, OBSERVE CHANNEL 
LARPS [FIG. 21 

NEXT CHANNEL 

YES 

[ 181 ON RTS. HOHENTARILY OPERATE 
FREQ ADV SWITCH 

CHANNEL LARPS 

4 

CH 2 

CHARNEL 
SELECTOR 

0 
0 

FIG. 2 

I NO 

21 YOU 
1 h OS IBLY RESET 
IHPROPERLY. 
RETURN TO 
STEP 15 

NO 

1 CL TAP-l 12 

TABLE 0 

ON TRANSMITTER ON RTS 

CH 1 LAHP LIGHTED ONE FREQ LARP EXTINGUISHED 

CH 2 LAM LIGHTED TWO FREQ LMPS EXTINGUISHED 

CH 3 LARP LIGHTED THREE FREQ LAM’S EXTINITUISHED 

CH 4 LAHP LIGHTED FOUR FREQ LAHPS EXTINGUISHED 

TEST STANDBY TRANSMITTER RESPONSE TO CONTROL TERMINAL 

SIGNALING FREQUENCY ADVANCE COMMANDS 



[23] OPERATE ‘BOO ON SWITCH 
ON RTS F-THREE SECONDS -( E;;;izL )%b@=, 

NO 

[25] REMOVE ALL TEST CONNECTIONS 

[26] HAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED 

TEST STANDBY TRANSMITTER RESPONSE TO CONTROL TERMINAL 

I SIGNALING FREQUENCY ADVANCE COMMANDS 

Issue 2 1 FE6 1979 
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SUMMARY OUTPUT AT 1000 HZ AND -19 DBH. CONNECT OSCILLOSCOPE TO RF MON 
TERRINATE STATUS LINE AND VOICE LINE JACKS IN 600R. WITH HIGH JACK AND ADJUST Cl6 FOR MAXIRUR INDICATION. CONNECT OSCILLOSCOPE 
VOLTAGE OFF, TERNINATE EXCITER OUTPUT WITH 50R P-WATT RESISTOR. TO PIN 13 OF SECOND BALANCED RODULATOR BOARD AND ADJUST AF INPUT 
SET INHIBIT SWITCH TO TEST. CONNECT SPECTRUM ANALYZER TO RF HON LEVEL FOR 60 MV (PEAK-TO-PEAK). TO ENSURE PROPER ALIGNRENT OF 
JACK AND ADJUST R34 AND R60 FOR HINIMUR CARRIER AT OPERATING EXCITER, PERFORM DLP-519, THEN DLP-520. IF TRANSHITTER IS 
FREQUENCY. CONNECT AUDIO OSCILLATOR TO VOICE EQUIP JACK WITH 4-CHANNEL. ALSO PERFORM DLP-521 

[l] VERIFY TRANSRITTER IS RELEASED 
FOR ADJUSTMENT 

[2] SET EQUIPMENT SHOWN IN TABLE A-, 

[3] INSERT 366A PLUGS IN STATUS LINE AN0 
VOICE LINE JACKS 

[4] SET TRANSRIT HOOE SWITCH TO OFF - 

151 SET HIGH VOLTAGE PUSHBUTTON TO OFF - 

TABLE A 

EQUIPMENT REQUIRED RECOMMENDED TYPE 

I DUMMY LOAD 
I 

50 ObK4S. 2 WATT WITH A BNC 
HALE CONNECTOR 

TOOL KIT NQWTALLIC TUNING TOOLS; 
SCREWDRIVER 

AC VTVM HP MODEL 4000 

AUDIO OSCILLATOR 

OSCILLOSCOPE 

SPECTRM ANALYZER 

HP MODEL 2OOCD 

TEKTRONIX MODEL 5648 

HP MODEL 141T DISPLAY 
HP MODEL 65528 IF 
HP MQDEL 85536 RF 

2 TERRINATIONS. STANDARD 366A 
I 

ADJUST AF AMPLIFIER/FIRST BALANCED MODULATOR CIRCUIT 

BOARD 

1 Issue 2 1 FEE 1979 i 



SONALERT 
SEE DANGER 1. OPEN REAR OOOR OPERATES 
OF TRANSMITTER CABINET 

NO 

[7] SEE 
SET 

FIG. 1. 
INHIBIT 

MR~T~EX&ZTER CHASSIS, \L/1 

F 

[9] SEE FIG. 1. DISCONNECT COAX FROM Jl 
JACK AND CONNECT 5OR P-UATT RESISTOR 

[9] CLOSE REAR DOOR OF 
TRANSMTTER CABINET ,-@?I 

8 8 8 8 

h OPERATE 

\ EXCITER TERMINATED IN 50) 

+i-) 
[lo] CONDITION SPECTRTM ANALYZER FOR 

HEASURERENT [DLP-5331 

INHi9IT 
SUITCH 

! 
FIG. 1 

[ 11) CONNECT SPECTRLM ANALYZER 
TO RF RON JACK 

[ 121 REFIOVE CIRCUIT BOARD COVER 
ON EXCITER FRONT PANEL I 

ADJUST AF AMPLIFIER/FIRST BALANCED MODULATOR CIRCUIT 

BOARD 

Jl 
RF OUT 

DANGER 1 
VOLTAGES HAZARDOUS 
TO PERSONNEL ARE 
PRESENT IN 
TRANSHITTER CABINET 

f Issue 2 1 FEB 1979 1 



[13] SEE FIG. 2. ON AF ARPLIFIER/FIRST 
BALANCED MODULATOR CIRCUIT 
BOARD (NO. lCJ,. LOCATE R34 
AN0 e POTENTIOMETERS - 

I 
R34 AND R60 

iI41 SET TRANSMIT RODE ADJUSTED- 
SWITCH TO A3J 

[16] CONDITION AUDIO OSCILLATOR 
FOR TEST [DLP-5281, 

(‘71 

(‘81 

[IS] CONNECT AUDIO OSCILLATOR 
TO VOICE EQUIP JACK 

FIG. 2 

IT MAY BE DIFFICULT 
TO DETECT THE NINIMlH. 
IF SO, SET BOTH R34 
AND R60 TO RIDRAm 

ADJUST AF AMPLIFIER/FIRST BALANCED MODULATOR CIRCUIT 

BOARD 



[ 20) CONDITION OSCILLOSCOPE FOR 
MEASUREMENT (DLP-526) 

[ 211 DISCONNECT SPECTRUTI ANALYZER 
AND CONNECT OSCILLOSCOPE TO 
RF MN JACK 

1221 SEE FIG. 2. LOCATE g 

[23] OBSERVE OSCILLOSCOPE AND ADJUST 
,C16 FOR RAXINUH INDICATION - 

1241 LOCATE SECOND BALANCED HODULATOR f 
CIRCUIT BOARD (NO. ,7) 

[25] INSTALL EXTENDER BOARD BETWEEN 
SECOND BALANCED FKTDULATOR BOARD 
AND EXCITER BASKET [DLP-5251 

t OES \ 
OSCILLOSCOPE 
DISPLAY INOICATE 
90 NV (PEAK-TO- 
PEAK ) 

(261 UNLOCK A.F. 
INPUT LEVEL 

. 

[26] DISCONNECT OSCILLOSCOPE FRGH RF MON 
JACK AND CONNECT TO PIN 13 AN-ND 
OF SECOND BALANCED HODULATOR BOARD 

IlywT LEVEL 
CONTROL FOR 
60 f4V (P-TO-P) 
INDICATIGN ON 
OSCILLOSCOPE 

IPUT 
LEVEL 
ADJUSTED 

ADJUST AF AMPLIFIER/FIRST BALANCED MODULATOR CIRCUIT 

BOARD 

[31] TO ENSURE PROPER 
ALIGNIKNT OF EXCITER, 
PERFORH STEPS 10 THRU 2B 
OF DLP-516, THEN DLP-520 
BEGINNING AT STEP 6. 
IF TRAN6HITTER IS 
)-CHANNEL. ALSO 
PERFORM OLP-521 



[32] SET TRANSMIT BODE SWITCH TO OFF - 1 

[33] SEE DANGER 2. OPEN REAR DOOR OF TRANSMITTER CABINET 

1341 SEE FIG. 1. AT RE 
INHIBIT SWITCH TO OPERATE 

[35] SEE FIG. 1. DISCONNECT 50R 2-WATT RESISTOR 
FROR Jl RF OUT JACK AND RECONNECT COAX 

1361 CLOSE REAR DOOR OF TRANSMITTER CABINET 

[37] REHOVE EXTENDER BOARD AND INSTALL SECOND BALANCED RODULATOR BOARD [OLP-525) 

PI 

PI 

REMOVE ALL TEST CONNECTIONS 

SET HIGH VOLTAGE PUSHBUTTON TOE 

1401 SET TRANSRIT MTDE SWITCH TO REM. 

& TAO-124 
[ 41) RAKE ENTRIES IN FCC TECHNICAL LO6 IF REQUIRED 

ADJUST AF AMPLIFIER/FIRST BALANCED MODULATOR CIRCUIT 

BOARD 

m DANGER 2 d 
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SUMARY DBH. WITH SPECTRUM ANALYZER AT RF HON JACK, ADJUST R57 ON 
FOR 1.5~MZ FREQUENCY ADJUSTRENT, PERFORM DLP-501, STEPS 1 SECOND BALANCED RODULATOR BOARD FOR EQUAL AMPLITUDE OF CARRIER 
THROUGH 16. FOR CARRIER REIIERTION. CONNECT OSCILLOSCOPE TO AN0 SIDEBAND. WITH A3H REFEREBCE. ADJUST R26 IN A3A 10 06 
PIN 9 OF SECOND BALANCED HOOULATOR BOARD AND ADJUST R23 FOR BELOW REFERENCE. FOR RF ON SENSITIVITY, WITH VTVR CONNECTED TO 
1.5V PEAK-TO-PEAK. SET AUDIO OSCILLATOR FOR 1000 HZ AT -19 DBM PIN 5 OF 1.5-MHZ OSCILLATOR/RF ON BOARD, ADJUST Rl FOR lo-WATTS 
AT VOICE EQUIP JACK. CONNECT OSCILLOSCOPE TO PIN 13 AND ADJUST ON PUBLIC CORRESPONDENCE TRANSRITTERS OR ADJUST Rl FOR lOO-WATTS 
AF INPUT LEVEL FOR 90 RV (PP). SET AUDIO OSCILLATOR FOR -16 GN SAFETY AND CALLING TRANSRITTER. 

BECAUSE NEW CIRCUIT 
BOARD INSTALLED 

PERFORM STEPS 1 
THROU6H 16 OF 

I RF COAXIAL 
LOAD RESISTOR I BIRD MODEL 8201 

WATTREEfER, BIRD MODEL 43 WITH 250H 
THRULINE ELEMENT AN0 50H ELEMENT 

TOOL KIT 

OSCILLOSCOPE TEKTRONIX MTDEL 5848 

AC VTVR l HP mEL 4000 

[3] VERIFY TRANSHITTER IS 
RELEASED FOR ADJUSTMENT 

ALIBI0 OSCILLATOR l 

SPECTRUCI ANALYZER * 

HP RODEL 200CD 

HP MODEL 141T OISPLAY 
HP RODEL 95529 IF 

(41 GET EQUIPRENT SHOWN IN TABLE A HP MGDEL 85538 RF 

l CXR REIN ADJUSTMENT ONLY 

[5] INSERT 369A PLU66 IN STATUS LINE 
AND VOICE LINE JACKS 

[6] SET TRANBRIT WOE SWITCH TO z 

[ 7) SET HIGH VOLTAGE PUSHBUTTON TO m I 
THREE CIRCUITS SHOULD BE 
CHECKED AND ADJUSTED IF 
NECESSARY 

ADJUST 1.5.MHZ OSCILLATOR/RF ON CIRCUIT BOARD 



PI 

PI 

SEE FIG. 1. DISCONNECT ANTENNA COAX 
FROM TRANSMITTER FILTER OUTPUT 

I 

[‘Ol 

[“I 

SEE FIG. 
TO TRANSM 

SEE FIG. 
RESISTOR 

WATTMETER 
AND LOAD 
RESISTOR 
CONNECTED 

-4 

112) DID YOU ENTER \ 
iHIS PROCEDURE TO RF ON 

ADJUST CARRIER SENSITIVITY 

REINSERTION (CXR 
OR RF ON SENSITIVITY 

REMOVE CIRCUIT BOARD COVER ON 
EXCITER FRONT PANEL 

1”“‘” ICXRREIN 

[ 141 INSTALL EXTENDER BOARD BETWEEN SECOND BALANCED RODULATOR 
BOARD (NO. I) AND EXCITER BASKET [ DLP-5251 

1 SENSITIVITY 1 

[ 151 CONDITION OSCILLOSCOPE FOR HEASURERENT [ DLP-5291 I 

, 
FILTER OUTPUT 0 h 

WATT- LOAD 
l HETER ’ * RESISTOR 

BACK OF 
/ 

ELEtlENTl 

TRANSMITTER 

FIG. 1 

ADJUST 1.5-MHZ OSCILLATOR/RF ON CIRCUIT~BOARD 



[ 161 CONNECT OSCILLOSCOPE BETWEEN 
PIN 9 OF SECOND BALANCED 
RODULATOR BOARD AND GROUND 

[16] SEE FIG. 2. LOCATE R23 ON 1.5~FTHZ 
OSCILLATOR/RF ON BOARD 

[ 191 OBSERVE OSCILLOSCOPE AND ADJUST 
R23 FOR 1.5V PEAK-TO-PEAK OR 
~ENTIOIIETER STOP (WHICHEVER 
IS FIRST) 

[ 17) SET TRANSHIT MODE SWITCH 
TO A3H AND HIGH VOLTAGE 
PUSrjBOTTON r 

R23 A3H CARRIER 
REINSERTION LEVEL 

i20 ] CONOITION AUDIO OSCILLATOR 
FOR TEST [DLP-526) 

[21] CONOITION AC VTVR FOR 
MEASURERENT [DLP-5371 

[22] USE VTVR AND SET AU010 OSCILLATOR 
FOR 1000 HZ AND OUTPUT LEVEL OF 
-19 DBH / 

. / 

[23] CONNECT AU010 OSCILLATOR TO 
VOICE EQUIP JACK 

ADJUST 1.5,MHZ OSCILLATOR/RF ON CIRCUIT BOARD 

R26 

R23 

R5 

R20 

FIG. 2 
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[ 241 DISCONNECT OSCILLOSCOPE FROH 
PIN 9 AND COmECT IT TO PIN 13 

1251 LOOSEN LOCKING NUT ON & 
INPUT LEVEL POTENTIOMETER AND 
ADJUST A.F. INPUT LEVEL FOR 
90 RV PEAK-TO-PEAK INDICATION 
ON OSCILLOSCOPE 

& 
INPUT LEVEL 
ADJUSTED 

[ 261 LOCK A.F. INPUT LEVEL POTENTIOMETER 
IN PLACE WITH LOCKING NUT,-+?- 

1 

127 ‘1 DISCONNECT OSCILLOSCOPE 
FRIM PIN 13 

[ 28) CONOITION SPECTRLM ANALYZER 
FOR REASUREHENT [ OLP-533) p\ 

[2B] CONNECT SPECTRUH ANALYZER 
TO RF RON JACK 

1301 INCREASE OUTPUT LEVEL OF AU910 
OSCILLATOR TO -16 DBH 

[Sl] SEE FIG. 3. ON SECOND BALANCED 
MTDULATOR BOARD (NO. 1). 
LOCATE R57 - 

1321 OBSERVE SPECTRUM ABALYZER AND 
ADJUST R57 FOR EQUAL AMPLITUDE 
OF CARRi?- SIGNAL AND SIDEBAlYO 

R57 
SB/CXR 

FIG. 3 

ADJUST 1.5.MHZ OSCILLATOR/RF ON CIRCUIT BOARD 



[33] DISCONNECT AUDIO OSCILLATOR AUDIO 
FROR VOICE EQUIP JACK 

POSITION [ DLP-5251 

[ 35’1 ON SPECTRUB ANALYZER, 
ESTABLISH A OB REFERENCE 
OF A3H rW)DE \ 

R2B A3A CARRIER 
REINSERTION LEVEL 

[3G] SET TRANSMIT BODE SWITCH 
[3B] Do You 

ADJUSTED INTEBO TO BAKE 
TO A3A RF ON SENSITIVITY - 

ADJUSTENT 

[ 371 SEE FIG. 2. LOCATE E ON 
1.5~MIZ OSCILLATOR/RF ON 

(381 OBSERVE SPECTRUR ANALYZER 
AND ADJUST R2G FOR CARRIE8 
LEVEL OF IO- BELOW A3H 
REFERENCE ESTABLISHED IN 
STEP 35. SEE EXABPLE AND 
NOTE 2 

\ f No 
4-- 

[40] SET TRABBBIT 
ImDE SWITCH 
TU-ltEH 

ADJUST 1.5.MHZ OSCILLATOR/RF ON CIRCUIT BOARD 

ASH BO TOBE - 10 D8 
A3A NO TONE - 20 DB 

TO SWITCH BETWEEN 
A3H AWD A3A mOES 



[ 411 INSTALL EXTENDER BOARD BETWEEN 
‘.I-RHZ OSCILLATOR/RF ON BOARD 
AND EXCITER BASKET [DLP-5251 

[42] SET HIGH VOLTAGE PUSHBUTTON TO 2 

[43] CONOITION VTVR FOR 
MEASURERENT [ DLP-5371 

6 
451 IS SYSTEM 
UBLIC 

CORRESPONBENCE 
WC 

OR SAFETY AND 
CALLID 

[44] CONNECT VTVR TO PIN 5 OF 
1.5-RHZ OSCILLATOR/RF ON BOARD 

[46] SET TRANSHIT HODE SWITCH TO E 

147 

i49 

id91 OBSERVE IN-LINE WATTMETER AND ADJUST 
fi FOR 5-WATT INGIC ATION-fl 

PI 

F’l 

SEE WARNING. INSTALL fi ELERENT 
INTO IN-LINE WATTRETER \ 

\ 

FIG. 4 

SEE FIG. 4. LOCATE Rl ON TUNED 
AHPLIFIER/WIDEBANDiiilPLIFIER BOARD 

SET TRANSMIT RODE SWITCH TO REM.- - 

ADJUST R20 FULLY CW - 

ADJUST 1.5-MHZ OSCILLATOR/RF ON CIRCUIT BOARD 

-RI RF LEVEL CONTROL 
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152) USE VTVR AND SET AUDIO OSCILLATOR 
FOR 2900-HZ OUTPUT LEVEL OF 
-26 DBH 

153) CONNECT AUDIO OSCILLATOR TO 
VOICE EQUIP JACK 

. 

[SS] OBSERVE VTVR ANG ADJUST~O SLOWLY TRANSMITTER ALARM @Q A3A RF ON 

CCW UNTIL VOLTAGE INDICATION DROPS LAMP LIGHT WITHIN 

TO ZERO 2 SECGNGS 
I I 

1551 OBSERVE IN-LINE WATTMETER AN0 ADJUST 
E FOR lo-WATT INDICATION 

156) RENOVE 2900-HZ TONE MOHENTARILY FROM 
VOICE EQUIP JACK AND THEN REAPPLY TRAN6RITTER ALARH 

TONE LARP GOES OUT 

I ADJUST 1.5.MHZ OSCILLATOR/RF ON CIRCUIT BOARD 
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[57] SET TRANSMIT ROOE SWITCH TO A3H 

BOARD 

(601 OBSERVE IN-LINE WATTHETER AN0 
ADJUST RI FOR BO-WATT INDICATION - 

[61] SET TRANBHIT RODE SWITCH TO REH./ - 

I 
[62] AOJUST R5 FULLY CWA - 

(631 USE VTVR ANG SET AU010 OSCILLATOR FGR 
2900 HZ AN0 OUTPUT LEVEL OF -26 DBH,\ 

[64] CONNECT AUDIO OSCILLATGR TO 
TRAMSNITTER GM R5 A3H 

VOICE EQUIP JACK 
i# ON 

[65] OBSERVE VTVH AND ADJUST s SLOWLY CCW 
UNTIL VOLTAGE INOICATION DROPS TO ZERO 

[6B] OBSERVE IN-LINE WATTMETER AN0 ADJUST 
RI FOR IOO-WATT INDICATION - 

1671 REMOVE 2900-HZ TONE WMENTARILY FROll 
VOICE EQUIP JACK AND THEN REAPPLY TONE 

ADJUST 1.5.MHZ OSCILLATOR/RF ON CIRCUIT BOARD 

FIG. 4 

-Rl RF LEVEL CONTROL 



[69] DID jlJ 
ADJUST FOR YES 
CORREC t 
INDICATION 

No 

i 

[69] TO ENSURE 
PROPER ALIGmENT 
OF EXCITER, PERFORM 
OLP-520. IF 
TRANQIITTER IS 
4-CHANNEL, ALSO 
PERFORM DLP-521 

i 
r EXTENDER 

BOARD 

(701 SET TRANBNZT RGDE SW: TOEF -y!, 

[ 711 RErWlVE EXTENDER BOARD AND INBTALL 1.5~MZ 
OSCILLATOR/RF ON BOARD IN ITS POGITION --J 

[72] REROVE ALL TEST CONNECTIONS 

[73] ENGURE HIGH VOLTAGE PUSHBUTTON ISSN 

[74] RAKE ENTRIES IN FCC TECWICAL LOG IF REQUIRED... 

ADJUST 1.59MHZ OSCILLATOR/RF ON CIRCUIT 6OARD 

r issue 2 1 FE8 1979 i 



1 SUHHARY 
TERMINATE EXCITER OUTPUT IN 50R. CONNECT SPECTRUM ANALYZER TO 
RF HON JACK AND ADJUST R25 FOR RINIHUH HFO INDICATION. ADJUST 
Cl2 AND C32 FOR MXIHUH CARRIER AHPLITUDE. CONNECT AUDIO 
OSCILLATOR TO VOICE EQUIP JACK WITH 1000 HZ AND OUTPUT LEVEL 
OF -16 DBH. ADJUST R57 FOR EQUAL AMPLITUDE OF CARRIER SIGNAL 
AND SIDEBAND SIGNAL 

[I] VERIFY TRANSMITTER IS RELEASED 
FOR ADJUSTMENT \ 

[2] GET EQUIPHENT SHOWN IN TABLE A 

[3] INSERT 36BA PLUGS IN STATUS LINE AND 
VOICE LINE JACKS 

TABLE A 

EQUIPHENT REQUIRED I RECOMENDED TYPE 

[4] SET TRANSMIT MODE SWITCH TO OFF 

-4 

DUHHY LOAD 

I 

50 OHHS, 2 WATTS WITH BNC 
HALE CONNECTOR 

[S] SET HIGH VOLTAGE PUSHBUTTON TO OFF- 

ADJUST SECOND BALANCED MODULATOR CIRCUIT BOARD 

I TOOL KIT NONHETALLIC TUNING TOOLS; 
SCREWDRIVER 

HP lMDEL 4000 

I AUDIO 06CILLATOR 
I 

HP HGDEL 200C0 

SPECTRUH ANALYZER 

I 

HP TMDEL 141T DISPLAY 
HP HQDEL 85528 IF 
HP MODEL 85538 RF 

2 TERMINATIONS, STANDARD 



S
SEE DAN6ER 1. OPEN REAR DOOR
OF TRANSRITTER  CABINET

a ~....__

N O

,
TAP-1 16

iONALERT
IPERATES t

8 8 8
- - - - _ - -

RON-RCVR

0

B
0

INPUT

&
RF OUT

5 0 4

c l
OQO
0 0

0
SEE FIG. 1. AT REAR OF EXCITER CHASSIS,
SET INHIBIT WITCH TO TEST

EXCITER TERRINATEO  IN 5Oll

SEE FIG. 1. OISCONNECT COAX FRON Jl RF OUT
JACK AND CONNECT 50R P-UATT  RESISTOR

INHIBIT Jl
MITCH RF OUT

CLOSE REAR DOOR OF
TRAir6NITTER  CABINET

FIG. 1

CONDITION SPECTRlM  ANALYZER FOR
REASURERENT [ DLP-5331

CONWECT SPECTRUH ANALYZER
TO RF HON JACK

RElWlVE CIRCUIT BOARD COVER
ON EXCITER FRONT PANEL

AOJUST SECOND BALANCED MODULATOR CIRCUIT BOARD



[ 131 INSTALL EXTENDER BOARD BETYEEN
SECOND BALANCED ROOULATOR BOARD
AN0 EXCITER BASKET [OLP-5251 ,

il;] SET TRANSRii  6OliE  SiiiTCii  Tii  A3ii
EXTENDER BOARD

[ 151 SEE FIG. 2. LOCATE m, C32,  AID
INSTALLED AND

R25 ON SECOND BALANCED NOOULATOR
R25 ADJUSTED FOR

iiiR0

[ 161 OBSERVE SPECTRUR ANALYZER AN0
ADJUST Cl2 AND C32 FOR NAXIRUR
CARRIER-iiiPLITUii-

[ 171 OBSERVE SPECTRUM ANALYZER AND
ADJUST R25 FOR HINIRUH HFO
SIGNAL iiiiLITUDE.  SEE NOTE

0e-

(d
FIG.  2

ADJUST SECOND BALANCED MODULATOR CIRCUIT BOARD

- C32

R25

I MTE
HFO SIQNAL  WILL APPEAR
1.5 MHZ TO RIGHT OF
CARRIER SIONAL  AND NAY
NOT BE PRESENT



[ 131 INSTALL EXTENDER BOARD BETYEEN 
SECONO BALANCED MODULATOR BOARD 
AND EXCITER BASKET [OLP-5251 

-\ (141 SET TRANSRIT NODE SWITCH TO A3H 

\ EXTENDER BOARD 

SEE FIG. 2. LOCATE E. E, AN0 
IWSTALLED AND 

R25 ON SECOND BALANCED MODULATOR 
BOARD 

OBSERVE SPECTRUR ANALYZER AND 
ADJUST Cl2 AND C32 FOR MAXINLUl 
CARRIER=PLITUbi- 

OBSERVE SPECTRLM ANALYZER AND 
ADJUST R25 FOR MINIMltH HFO 
SIGNAL AHPLITUDE. SEE NGTE 

Cl2 R!i’ 

FIG. 2 

ADJUST SECOND BALANCED MODULATOR CIRCUIT BOARD 

- R25 

NOTE 
HFO SIGNAL WILL APPEAR 
1.5 MHZ TO RIGHT OF 
CARRIER SIGNAL AND MAY 
NOT BE PRESENT 
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[ 161 CONDITION AUDIO OSCILLATOR 
FOR TEST (DLP-5261 

[ 161 CONDITION AC VTVM FOR 
REASURERENT [ DLP-5371 AUDIO 

OSCILLATOR 
SET FOR -16 DGR 

[20] USE VTVN AN0 SET AUDIO OSCILLATOR 
FOR 1000 HZ AND OUTPUT LEVEL 
OF -16 DGR 

[21] CONNECT AUDIO OSCILLATOR TO 
VOICE EQUIP JACK 

[22] SEE FIG. 2. LOCATE R57\ 

123) OBSERVE SPECTRUH ANALYZER AND ADJUST R57 
FOR EGUAL ARPLITUDE OF CARRIER SIGNAL- 

R57 66lCXR 
k RATIO 

AND SIDEBAND SIGNAL 

[24] SET TRANSMIT RODE SWITCH TO OFF - 

125 ] REtlOVE EXTENDER BOARD AND INSTALL SECOND 
BALANCED IWIDULATOR IN ITS POSITION [DLP-5251 

ADJUST SECOND BALANCED MODULATOR CIRCUIT BOARD 

Issue 2 [ FEB 1979 
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[26] SEE DANGER 2. OPEN REAR DOOR OF TRANSHITTER CABINET 

EXCITER 

[ 271 SEE FIG. 1. AT REAR OF EXCITER CHASSIS, SET TERMINATION 

INHIBIT SWITCH TO OPERATE 

[ 261 SEE FIG. 1. DISCONNECT 5011 P-WATT RESISTOR 
FROR Jl RF OUT JACK AND RECONNECT COAX 

[28] CLOSE REAR DOOR OF TRANSMITTER CABINET 

[30] REMOVE ALL TEST CONNECTIONS 

HIGH VOLTAGE 

[ 311 SET HIGH VOLTAGE PUSHBUTTON TO fi 

[32] SET TRANSMIT MODE SWITCH TO REll. - 

(33) HAKE ENTRIES IN FCC TECHNICAL LOG IF REGUIRED 

’ ADJUST SECOND BALANCED MODULATOR CIRCUIT BOARD 1 PAGESof I519l 



SIJMARY 

CONNECT WATTHETER AND LOAD RESISTOR TO FILTER OUTPUT AND SPECTRUH 
ANALYZER TO RF RON JACK. ADJUST C26 AND C28 ON CIRCUIT BOARD NO. 6 
(TUNED/WIDEBAND ARPLIFIER) FOR MAXIMUR CARRIER AHPLITUDE. CONNECT AUDIO 

OSCILLATOR TO VOICE EQUIP JACK WITH 1000 HZ AND OUTPUT LEVEL OF -16 OBFI. 
ADJUST IPA TUNE AN0 PLATE TUNE FOR HAXINUR INDICATION ON WATTHETER. ADJUST 
Rl RF LEVEL CONTROL FOR 162.5 WATTS (400 WATTS PEP). 

[ 1) VERIFY TRANSHITTER IS RELEASED 
FOR ADJUSTMENT 

[2] GET EQUIPMENT SHOWN IN 
TABLE A 

(31 INSERT 368A PLUGS INTO STATUS LINE 
AND VOICE LINE JACKS 

/ 161 16 THIS \ 
TRANSRITTER 
l-CHANNEL OR 
4-CHANNEL 

[4] SET TRAIYSRI? HODE SWITCH TO E /’ 

/ 
[5] SET HIGH VOLTAGE PUSHBUTTON TO E / 

TABLE A 

EQUIPRENT REQUIRED RECGHHENOED TYPE 

2 TERHINATIONS, STANDARD 368A 

RF COAXIAL LOAD RESISTOR BIRD rWlDEL 6201 

WATTHETER. THRULINE BIRD ROGEL 43 WITH 250H 
ELERENT 

~~ ~ ~ 
TOOL KIT WOWllETALLIC TUNIN6 TOOLS; 

SCREWTMIVER 

AC VTVR 

AUDIO OSCILLATOR 

SPECTRUR AMLYZER 

HP mDEL 4000 

HP MGDEL 2OOCO 

HP MODEL 14lT DISPLAY 
HPMOEL6652BIF 
HP BODEL 65536 RF 

ADJUST TUNED AMPLIFIER/WIDEBAND AMPLIFIER 

CIRCUIT BOARD 

. 



[ 81 SEE FIG. 1. DISCONNECT ANTENNA COAX 
FRGH TRANSRITTER FILTER OUTPUT + 

[B ] SEE FIG. 1. CONNECT IN-LINE WATTRETER WATTMETER 

TO TRANSMITTER FILTER OUTPUT 

[ 101 INSERT 25OH ELEMENT INTO 
IN-LINE WATTRETER 

[ 111 SEE FIG. 1. CONNECT RF COAXIAL LOAO 
RESISTOR TO IN-LINE WATTMETER 

SPECTRLM 

[12] CONDITION SPECTRIM ANALYZER FOR 
MEA6UREMENT [ DLP-5331 

[ 131 CONNECT SPECTRLRI ANALYZER 
TO RF RON JACK 

[ 141 REROVE CIRCUIT BOARD COVER ON EXCITER FRONT PANEL 

[ 151 SET HIGH VOLTAGE PUStl6UTTON TO g 

[ 161 SET TRAN6HIT MODE SWITCH TO A3J 1 

FILTER OUTPUT 

BACK OF 
/ 

ELEWEWTr 

TRAmITTER 
FIG. 1 

ADJUST TUNED AMPLIFIER/WIDEBAND AMPLIFIER 
CIRCUIT BOARD 

Issue 2 1 FEB 1979 
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[l’] BEE FIG. 2. LOCATE 
C26 AN0 C28 ON TUNED/ 
~EBAHD~LIFIER . 

[ 16) OBSERVE SPECTRIM ANALYZER AND 
ADJ!6;R~C28Au~FOR MAXIM64 3-1 

PI 

1231 

CONOITION AUDIO OSCILLATOR 

USE VTVH AND SET AUDIO 
OSCILLATOR FOR 1000 HZ 
AND OUTPUT LEVEL OF 
-16 D6M 

““UECTED AM 
CM 

CONNECT AUDIO 06CILLATOR 
TO VOICE EIJUIP JACK 

SET TRAN6MT NOOE SWITCH 
TO A3H I - 

ADJUST TUHED AMPLIFIER/WIDEBAND AMPLIFIER 

CIRCUIT BOARD 

/ 
TUNING 

- Rl RF LEVEL 
CONTROL 

STAGE 1 
TUNIlYO 

FIG. 2 

, Issue 2 FEB [ 1979 
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[ 241 SEE FIG. 2. OBSERVE WATTETER AN0 AOJUST 
Rl CLOSE TO BUT NOT MORE THAN 162.5 
DTTS (400 WATTS PEP) .-, 

1251 

PI 162.5 WATT6 SEE NOTE. OBSERVE WATTMETER 
AlYD ADJUST E FOR 162.5 WATTS 

I NOTE 1 / 

1271 SET TRANSHIT llODE SWITCH TO OFF - 

TE6T HETER PLATE VOLTAGE 

. ’ ‘. e 
F! 
..I l . 
: : 
0 

IPA TUNE 

f PY 
BIAS ADJ 

@ 

@ 
IPA 

@ 
ALC ADJ. 

@ 
CAL. 

rW)NITOII VSYR 

1 
e 

PLATE TUNE 
0 

Y”‘, . : 
;cT 

REFL 0 

oFF’iJF” @ 
VSWR 
HETER &IT@? 

CIRCUIT BOARD PAGE 4 of 5 152oj 



[32] REHOVE ALL TEST CONNECTIONS 

[33] SET TRANSHIT lWlDE SWITCH TO RE?l. 

[34] MAKE ENTRIES IN FCC TECHNICAL 
LOS IF REQUIRED 

ADJUST TUNED AMPLIFIER/WIDEBIND AMPLIFIER 

CIRCUIT BOARD 

1 Issue 2 1 FEB 1979 i 



SUHHARY INDICATION ON WATTHETER. ADJUST R54 FOR 162.5 WATTS. 
CONNECT WATTHETER AND LOAD RESISTOR TO FILTER OUTPUT AND FOR CHANNEL 3. ADJUST C43 AND C42 FOR FIAXIHUR CARRIER 
SPECTRUM ANALYZER TO RF RON JACK. CONNECT AUDIO OSCILLATOR AHPLITUDE. ADJUST IPA TUNE AND PLATE TUNE FOR HAXIHLM 
TO VOICE EQUIP JACK WITH 1000 HZ AND OUTPUT LEVEL OF -16 ADJUST R53 FOR 162.5 WATTS. FOR CHANNEL 4. ADJUST C41 
DBH. FOR CHANNEL 2, ADJUST C45 AND C44 FOR HAXIHUH CARRIER AND C40 FOR HAXIRUH. ADJUST IPA TUNE AND PLATE TUNE 
AMPLITUDE. ADJUST IPA TUNE AND PLATE TUNE FOR MAXIHUH FOR HAXIMUH. ADJUST R52 FOR 162.5 WATTS 

[l] VERIFY TRANSMITTER IS RELEASED 

[3] INSERT 368A PLUGS INTO STATUS LINE 
AND VOICE LINE JACKS 

[4] SET TRANSMIT HODE SWITCH TO OFF - 
TABLE A 

[5] SET HIGH VOLTAGE PUSHBUTTON TO E 

- 

. 

WATTHETER, THRULINE BIRO HODEL 43 WITH 250H 
ELERENT 

TOOL KIT NOMETALLIC TLLNIN6 TOOLS; 
SCREWDRIVER 

I AC VTVH I HPlmEL4ooo 

~ ADJUST 3-CHANNEL TUNED AMPLIFIER CIRCUITaBOARD 



[ 61 SEE FIG. 1. OISCONNECT ANTENNA COAX 
FROM TRANSMITTER FILTER OUTPUT 

[ 71 SEE FIG. 1. CONNECT IN-LINE WATTMETER 
TO TRANSMITTER FILTER OUTPUT WATTMETER AND LOAD 

RESISTOR CONNECTED 

[6] INSERT 250H ELERENT INTO 
IN-LINE WATTMETER 

[B] SEE FIG. 1. CONNECT RF COAXIAL LOAD 
RESISTOR TO IN-LINE WATTMETER 

SPECTRUN 

[IO] CONDITION SPECTRUM ANALYZER FOR 
HEASUREHENT [DLP-5331 

[ 111 CONNECT SPECTRM ANALYZER 
TO RF mN JACK 

FILTER OUTPUT 

LOAO 
l RESISTOR 

BACK OF 
/ 

ELERENTI 

TRANSMITTER 

FIG. 1 

ADJUST 3-CHANNEL TUNED AMPLIFIER CIRCUIT BOARD 



[ 121 CONDITION AUDIO OSCILLATOR 
FOR TEST (DLP-5281 

[13] CONDITION AC VTVH FOR 
NEASURERENT [DLP-5371 

[ 141 U6E VTVH AND SET AUDIO 
OSCILLATMI FOR 1000 HZ 
AND OUTPUT LEVEL OF 
-16 DBH 

[ 151 CONNECT AUDIO OSCILLATOR 

TEST 
CONNECTIONS 
CORPLETED 

TO VOICE EQUIP JACK 

[ 161 SET HIGH VOLTAGE PUSHBUTTON TO E 

[ 171 SET CHANNEL SELECTOR SWITCH TO E I 

[ 181 REMOVE CIRCUIT BOARD ACCESS COVER f 
ON EXCITER FRONT PANEL 

[ 181 SET TRANSRIT MODE SWITCH TO A3H 

ADJUST 3-CHAHJEL TCMED AMPLIFIER CIRCUIT BOARD 
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(20) SEE FIG. 2. LOCATE 
55. c)), AND R54 

[ 211 OBSERVE SPECTRLLH ANALYZER 
AND ADJUST C45 AND C44 FOR 
NAXIRLM CARmR AHPmUDE 

[ 221 SEE FIG. 2. OBSERVE WATTRETER 
AND ADJUST R54 CLOSE TO 
BUT NOT HORi?HAN 162.5 WATTS I 

PI 
WATTMETER AND ADJUST 
IPA TUNE AND PLATE 
TUNE CONTROLS- 
iiXDlUH 

[24] SEE NGTE 1. OBSERVE 
WATTMETER AND ADJUST 
R54 FOR 162.5 WATTS / 

125 ] SET TRANSMIT RODE 
SWITCH TO OFF - - 

MANNEL 2 
‘- - -“EL 

CHANNEL 2 

CHANNEL 3 

CHANREL 4 

PLATE VOLTAGE 

Ir. 

TE6T RETER 

. ’ ‘. 

w 

\ - 

$0 iB 

IPA TUNE PLATE TUNE 

REFL 8 

OFF’& FmO 
vslm PA 
RETER m1 

e 
0 

D 
@ 

TOR 

ADJUST 30CHANNEL TUNED AMPLIFIER CIROUIT BOARD 

NOTE 1 
IT RAY BE NECESSARY 
TO REPEAT STEPS 23 
ANO 24 SEVERAL TIRES 
TO GET EXPECTED 
INDICATION 



YES 

NO NO 
[ 28) SET CHANNEL SELECTOR 

SWIT- 

I 

1 271 REPLACE 
-CHANNEL TUNED 

ARPLIFIER CIRCUIT 
BOARD WITH NEW 
ONE [ DLP-5251 

[30] SET TRANSMIT RODE 
SWITCH TO A3H c - 

L 

r-l 128) RETURN 
TO STEP 18 

1 I 

[31] SEE FIG. 2. LOCATE C43. C42. AND R53 -- 

(321 OBSERVE SPECTRLM ANALYZER AND ADJUST 
’ C43 AND C42 FOR MAXIfILtH CARRIER 

~LITUDT~- 

CHANNEL 3 

[33] SEE FIG. 2. OBSERVE WATTMETER AN0 ADJUST R53 
CLOSE TO BUT NOT HORE THAN 162.5 WATTS - 

[34] SEE FIG. 3. OBSERVE WATTRETER AND 
ADJUST IPA TUNE AN0 PLATE TUNE 
CONTROL~XI~ 

(351 SEE NOTE 2. OBSERVE WATTMETER AND 
AOJUST R53 FOR 162.5 WATTS 

[36 ] SET TRANSHIT RGDE SWITCH TO E 

ADJUST 3-CHANNEL TUNED AMPLIFIER CIRCUIT BOARD 

IT RAY BE NECESSARY TO 
REPEAT STEPS 34 ANO 35 
GEVERAL TIMES TO GET 



YES 

[SO] SET CHANNEL SELECTOR 
SWITCH TO CH 4 

3-CHANNEL TUNED 
ARLIFIER CIRCUIl 
BOARD WITH NEW 
ONE [ DLP-5251 

[41] SET TRANSMIT RODE 
SWITCH TO A3H - 

l 
[ 381 RETURN 
TO STEP 17 

[42] SEE FIG. 2. LOCATE C41, s. AND R52 - 

[R] OBSERVE SPECTRUM ANALYZER AND ADJUST 

[44] SEE FIG. 2. OBSERVE WATTMETER AND ADJUST 
R52 CLOSE TO BUT NOT MORE THAN 162.5 WATTS - 

[ 451 SEE FIG. 3. OBSERVE WATTMETER AND 
ADJUST IPA TUNE AND PLATE TUNE 
CONTROL~XI~ 

[46] SEE NOTE 3. OBSERVE WATTMETER AND 
ADJUST R52 FOR 162.5 WATTS - 

1471 SET TRAN6HIT RODE SWITCH TO E 

NOTE 3 
IT MAY BE NECESSARY TO 
REPEAT STEPS 45 AM 46 
SEVERAL TIRES TO GET 
EXPECTED INDICATION 

1 Issue 2 1 FEB 1979 I 
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3-CHANNEL TUNED 
MPLIFIER CIRCUI 
BOAR0 WITH NEW 

[51] REMOVE ALL TEST CONNECTIONS 

[52] SET TRANSMIT RODE SWITCH TO REM. 

1 1531 HAKE ENTRIES IN FCC TECHNICAL 
T LOG IF REQUIRED 

ADJUST 3-CHAWEL TUNED AMPLIFIER CIRCUIT BOARD 



[‘I 

PI 

PI 

SUMMARY 
GET EGUIPHENT SHOWN IN TABLE A AND HAKE TEST CONNECTIONS USING 
[FIG. I]. CONDITION THS AND CONNECT TO STATUS EQUIP JACK. 
TRANSMT IN A3H HODE AND ADJUST C7 AND C32 FOR NAXIHUH 
INDICATION ON TBS. ADJUST R45 BETWEEN 0 AND -2 DB. TRANSHIT IN 
A3A NODE AND CHECK FOR INDICATION ON TMS BETWEEN 0 AND -2 08. 

OBTAIN RELEASE FROM CONTROL TERMINAL 
FOR TRANSMITTER TO BE TESTED 

GET EGUIf’MENT SHOWN IN TABLE=-=, 

SET SWITCHES ON TRANSHITTER AS 
SHOWN IN TABLE 8 

SUITABLE CONNECTORS: 

ADJUST MONITOR RECEIVER CIRCUIT BOARD 



[4] CONDITION AUDIO OSCILLATOR FOR TEST [DLP-5281 
AND HAKE CONNECTIONS AS SHOWN IN [FIG. I] 

[5] PLACE MONITOR RECEIVER CIRCUIT BOARD (NO. ,1) 
ON EXTENDER BOARD [DLP-5251 

[6] CONDITION THE 21A THS TO MEASURE 0 08 [DLP-5361 

CONNECTIONS 

(7) CONNECT TMS TO STATUS EQUIP JACK -- 

AU010 
EQUIP 

OSCILLATOR. 
1000 HZ 

0 

-16 DB 
TRANSRITTER 

FIG. 1 

ADJUST MONITOR RECEIVER CIRCUIT BOARD 



[B] SET SWITCHES ON TRANSRITTER 
AS SHOWN IN TABLE C 

[B] SEE FIG. 2. LOCATE g, c32. 
AND R45 ON RONITOR RECEIVER 
CIRCZ BOARD (NO. ,1) 

[IO J DEPRESS AND HOLD RON RCVR 
PUSHBUTTON [LOCATED ON 
SIGNALING CIRCUIT PANEL) 

[ 1 I] OBSERVE TR AN0 ADJUST CL 
AND C32 FOR MAXIIIUH 
INDItikON. SEE NOTE 

[ 121 ADJUST R45 CLOSE AS 
POSSIBLEBETWEEN 0 
AND -2 DB 

[ 131 RELEASE NON RCVR PUSHBUTTON 

ADJUST MONITOR RECEIVER CIRCUIT BOARD 

FIG. 2 

I NOTE 
IF NECESSARY, ADJUST R45 - 
FOR RESPONSE I 



(141 010 R45 
ADJUST - 
BETWEEN 
I Al 

I 

[ 15) REPLACE 
RONITOR RECEIVER 
CIRCUIT BOARD 
WITH A NEW ONE 
[ DLP-525) 

[I’] SET TRANSIIIT RODE -- --- 

1181 DEPRESS NON RCVR PUSH6UTTON 

[ 181 RELEASE RON RCVR PUSHBUTTON - 

CL 
TAP-130 

(211 REHOVE ALL TEST CONNECTIONS 

[22] SET TRANSRIT rW)DE 
SWITCH TO REM. - 

[23] NAKE ENTRIES IN FCC 
TECHNICAL LO6 IF REQUIRED 



SUMMARY (LOCATED ON WIDEBAND AM'LIFIER BOARD) FOR TOP-SCALE INDICATION 
GET EQUIPMENT SHOWN IN TABLE A AND HAKE TEST CONNECTIONS USIN OF 3 ON VSWR RETER. LOCATE RBl ON PA SENSOR BOARD AND ADJUST 
DLP-534. STEPS 4 THROU6H 20. CALIBRATE VSWR HETER FOR FULL SCALE UNTIL VSWR/TUBE ALARR LAMP IS LIGHTED 

i WITH CAL. VSWR POTENTIOMETER LOCATED ON PA PANEL. ON LOW-PASS 
1 FILTER REVERSE CONNECTION OF TS-8 OF POWER DETECTORS. ROTATE RI 

[I] OBTAIN RELEASE FROR CONTROL TERMINAL 
FOR TRANSMTTER TO BE TESTED 1 

[2) SET TRANMIT MKJE SWITCH TOE 

[3] GET EGUIPHENT SHOWN IN TABLE A 

[4] RAKE TEST CONNECTIONS USING DLP-534 , 6TEPS 4 THROUGH 20. SEE NOTE 1 AD FIG. 1 1 

AUDIO 
OSCILLATOR 
2500 HZ 

NIXING - 
PAD 

AUDIO 
CCZCILLATOR 
700 HZ 

FIG. 1 

ADJUST VSWR THRESHOLD 

NOTE 1 
COHPLETED TEST 
COMECTION GIVES 
P-TONE MODULATIM 
400-WATTS PEP AND 
SHOULD BE A: SHOWN 
IN FIG. 1 

b 

TABLE A 

EGUIPRENT REGUIRED RECOMEWDEO TYPE 

2 STAlYDARD 368A 
TERHINATIONS 

AUDIO MIXING PAD 3 20011 RESISTORS WITH 
SUITABLE COlYlYECTORS; 
RAKE UP LOCALLY 

TRANSFLWMER 6ooR I:1 RATIO 

TRANSHI6GION WECO J8402lA 21A 
HEASURING SET 

2 AUDIO OSCILLATORS HP MODEL 2OOCD 

NONINDUCTIVE LOAD 6OOG l/2 WATT RESISTOR 

THRULINE WATTMETER BIRD ROOEL 43 WITH 
250H ELENENT 

RF COAXIAL LOAD BIRO RODEL 8201 
RESISTOR 

SUITABLE PATCH CORDS 
1 



[5] SET VSWR RETER SWITCH TO FYD 

[6] SET TRANSMIT MODE SWITCH TO A3A 
yswJ 
METER 
CALIBRATED 

['I LOCATE CAL. VSWR POTENTIOMETER 
ON PA PANEL 

[BJ OBSERVE VsyR METER AND ROTATE 
CAL. VSWR POTENTIOMETER UNTIL 
VSWR METER INDICATES FULL SCALE 

[B] SEE FIG. 2. LOCATE RI RF LEVEL 
POTENTIOHETER ON WIOEBAND 
AHPLIFIER BOARD (NO. ,6) 

1121 SEE FIG. 3. LOCATE TS-8 AND 
DISCONNECT WIRE FROM TERRINAL 1 

[13] DISCONNECT WIRE FROH TERMINAL 3 
AND CONNECT WIRE TO TERHINAL 1 

[II] SET TRANSRIT HODE SWITCH TO OFF - 

ADJUST VSWR THRESHOLD 

-RI RF LEVEL CONTROL 

FIG. 2 

TS-8 
BLOWER\ HOTOR FILTER 

. 

FIG. 3 
NOTE 2 

DISREGARD ALL LANP 
INDICATIONS 
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[ 141 SET VSWR NETER SWITCH TO REFL 

[ 151 SET TRANSRIT FfOOE SWITCH TO fi 

[ 161 OBSERVE TOP SCALE OF VsyR HETER 
AN0 VSWR/TU6E ALARM LARP PAGE 5 

[I’) SEE NOTE 3. ROTATE RI RF LEVEL 
POTENTIOHENTER TO SLOWLY INCREASE 
ARPLITUDE UNTIL HETER INDICATES 
AND DROPS OFF ABRUPTLY 

[ 181 SET TRANSMIT MOOE SWITCH TO OFF - 

r 9 

[21] SEE NOTE 4. 
R61 ON PA SENSOR 
iiR0 WILL BE 
ADJUSTED 
COUNTERCLOCKWISE TO 
GET PROPER INDICATION 

w 
(201 SEE NOTE 4. 
R81 ON PA SENSOR 
BOARD WILL GE 

I 

ADJUSTED CLOCKWISE 
TO GET PROPER 
INDICATION 

ADJUST VSWR THRESHOLD 

NOTES 
3. VSWR THRESHOLD IS 

SET PROPERLY IF RETER 
DROPS ABRUPTLY WHEN 
AHPLITUDE REACHES 3 ON 
TOP SCALE 

4. R61 ON PA SENSOR BOARD 
EL BE ADJUSTED IN 
SHALL STEPS BECAUSE OF 
INTERLOCKS AND POSITION 
OF BOARD ON PA CHASSIS. 
IT IIAY BE NECESSARY TO 
REPEAT THIS ADJUSTHENT 
SEVERAL TIMES TO GET 
EXPECTED INDICATION 



(22) DECREASE R-1 ARPLZTUDE AND 
SET SWITCHES SHOWN IN TABLE 8 

[ 231 SEE DANGER AND FIG. 4. OPEN REAR DOOR 
OF TRANSMITTER CABINET AN0 PLACE 
GROUNDING STICK ON LEFT SIDE OF HIGH - 
VOLTAGE POWER SUPPLY FUSE 

124 ] SEE FIG. 4. REROVE PA SENSOR 
BOARD AND COVER PLATE 

125) LOCATE AND RAKE SMALL ADJUSTMENT 
TO E. SEE FIG. 5 AND NOTE 4 

[26] INSTALL PA SENSOR BOARD AND 
COVER PLATE BACK INTO 
CONNECTOR ON PA ASSER6LY - 

[27] PLACE GROUNDING STICK ON HOOK 
AND CLOSE REAR DOOR 

1281 SET SWITCHES SHOWN IN TABLE 

PA SENSOR 
BOARD, 

FIG. 4 

DANGER -----, 
VOLTAGE! S HAZARI WU6 TO 
PERSONNEL ARE PRESENT 
IN TRANSHITTER 

I4 CABINET 

ADJUST VSWR THRESHOLD 



t--1 

TERMINAL 3 AN0 RECONNECT 
WIRE-TO TERHINAL I-\ 

[31] ON TS-6, RECONNECT WIRE TO 

[32] SET VSWR METER SWITCH TO E 

1331 SET TRANSRIT HOOE SWITCH TO s 

POWER OUTPUT 

(341 OBSERVE VSWR METER AN0 ROTATE ! 
RF LEVELmENTIOl’lETER UNTIL 

[35] SET TRANSfiIT HOOE SWITCH TO pFF I 

I 
(361 REROVE ALL TEST CONNECTIONS \ 1 
[ 371 SET TRANSHIT HODE SWITCH TO B 

[36] RAKE ENTRIES IN FCC TECHNICAL LOG IF REPUIRED 

ADJUST VSWR THRESHOLD 



SIHMARY 
GET TEST EQUIPRENT SHOWN IN TABLE A AND HAKE L-TONE TEST 
CONNECTION, ROTATE ALC ADJ POTENTIOMETER UNTIL WATTRETER 
INDICATION IS 144 WATTS (360 WATTS PEP) 

111 OBTAIN I 
IkiEASi FROT’I 
CONTROL TERMINAL 
FOR TRANSMITTER 
TO BE TESTED. 
SEE NOTE 1 

SELECTOR SWITCH 

ADJUST AUTOMATIC LEVEL CONTROL (ALC) THRESHOLD 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES, REFER 
ABNORMAL CONDITIONS 
TO INSTALLER FOR 
CORRECTIVE ACTION 
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(61 tZ;ZL:E;T EIJUIPHENT AS SHOWN IN 

['j INSERT ONE 368A TERMINATION INTO 
VOICE LINE JACK AND ONE 368A 
~NATI~N INTO STATUS LINE JACK [FIG. 11 

' I 

(61 USE THREE 2OOn RESISTORS AND SUITABLE 
CONNECTORS AND HAKE MIXING PAD AS 
SHOWN IN FIG. 2 

[B] CONNECT HIXING PAD TO TRANSFORHER AS 
SHOWN IN FIG. 7 

VOICE I 

I STATUS \ 

FIG. 1 

NIXING PAD 

FIG. 2 , 

ADJUST AUTOMATIC LEVEL CONTROL (ALC) THRESHOLD 

TABLE A 

EQUIPMENT REQUIRED 1 RECOMENDED TYPE 

2 STANDARD 1 368A 
TERMINATIONS 

AUDIO MIXING PAD 3 2OOR RESISTORS WITH 
SUITABLE CONNECTORS: 

TRANSFORRER 

TRANSMISSION 
MEASURING SET (TS) 

2 AUDIO OSCILLATORS 

NONINDUCTIVE LOAD 

IKE UP LOCALLY 

600R I:1 RATIO 

WECO J84021A 21A 

HP RODEL 2OOCD 

600R l/2 WATT RESISTOR 

THRULINE WATTRETER 
250H ELEMENT 

RF COAXIAL LOAD BIRD HODEL 6201 
RESISTOR 

SUITABLE PATCH 
coRos 

NIXIN PA0 
600R 
I:1 

FIG. 3 
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[IO] CONDITION 21A THS 
TO MEASURE DB 
[DLP-5261 

---me -----_-- ~ 

600R I 200R 
I 
I 

[ II] SEE FIG. 4. CONNECT DET 
IN 600R INPUT OF THSm 
OUTPUT OF TRANSFORMER 

----------mm 

[12] SEE FIG. 4. CONDITION AUDIO 
OSCILLATOR FOR TEST [DLP-5281 
AND CONNECT TO MIXING PAD 

[ 131 SEE FIG. 4. CONNECT 6OOR 
RESISTOR TO MIXING PAD 

1151 DISCONNECT 6OOG RESISTOR 
FROH HIXIW PAD 

ADJUST AUTOMATIC LEVEL CONTROL (ALC) THRESHOLD 

FIG. 4 



I’61 

[“I 

1’61 

[‘Bl 

SEE FIG. 5. CONDITION 
OTHER AUDIO OSCILLATOR 
FOR 2500-HZ OUTPUT AND 
CONNECT TO NIXING 

PAD PLP-5281\ CL 

DISCONNECT ‘OO-HZ 
Au010 OSCILLATOR 

\ 

I 

FROH RIXING PAD AND 
CONNECT 6008 RESISTOR 
TO MIXING PAD 

OBSERVE TRS AND 
INCREASE POWER OUTPUT 
OF 2500-HZ AUDIO 
OSCILLATOR UNTIL THIS 
INDICATES -22 D6 

‘OO-HZ AND 2500-HZ 
COHGINED OUTPUT 
SET AT -18 DB 

I:1 

f 
L---- ______; ___-_--~~- 

RIXING PA, in 
mlnn 

DISCONNECT 600R 

I ADJUST AUTOMATIC LEVEL CONTROL (ALC) THRESHOLD 

FIG. 5 



[20] SEE FIG. 6. DISCONNECT TMS 
FRON TRANSFORHER AND 
CONNECT TRANSFORRER TO 
m EpuIp JACK 

(21) SEE FIG. 7. OISCONNECT 
ANTENNA COAX FROR 
TRANSMITTER FILTER 

ouTpuTM 

[ 221 SEE FIG. 6. CONNECT THRU- v 
LINE WATTRETER TO FILTER 
OUTPUT AND INSERT m 
ELEMENT INTO YATTHETER 
YITH ARROY PRINTED ON 
ELEHENT FACING RIGHT / 

I 

[ 231 SEE FIG. 6. CONNECT RF 

I 

: 
: 

> 

I I 2oon 
I 

-------------i 
HIXING PAD 

UNBAL 

T F 

Y 

6AL 

,F 

R 

6006 7 

FILTER OUTPUT 

FIG. 7 

26OH’ ELENENT 

FIG. 8 

VOICE 

LINE HON EQUIP 

O( 0 

FIG. 6 

1 Issue 2 1 FEB 1979 1 
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12’1 

I251 

PI 

REBOVE EXCITER CIRCUIT BOAR0 ACCESS COVER 

1 I I 

CIRCUIT ON SECOND BALANCED RODULATOR 
BOARD, SET ALC SUITCH TO UP POSTION - 

271 IS THE 
b UTPUT POUER 
144 UATTS 
(360 PEP) 

[ 261 LOCATE ALC ADJ. 

NO POTENTIOMETER ON PA 
a PANEL AND ADJUST FOR 

A 144 UATT (360 UATTS 
PEP) ON THE UATTMETER 

YES 

SET TRANSMIT RODE SUITCH TO A3J - 

(311 PUT EXCITER CIRCUIT BOARD 
ACCESS COVER IN POSITION F-7 

[32] SET TRANSHIT RODE SUITCH TO e 

(331 RAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED 

[29] SET TRANSMIT HODE SUITCH TOE 

[30] REMOVE ALL TEST CONNECTIONS 

Issue 2 1 FEB 1979 
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[‘I 

PI 

SEE NOTE I. SET MAIN POUER 
SUITCH TO OFF 

SEE YARNING. REMOVE FRONT PANEL 
TO EXPOSE CIRCUIT BOARDS 

131 16 CIRCUIT \ i-- -- ---- ~- 
6OiRD TO BE 
INSTALLED OR 
REHOVED. SEE 
NOTE 2 

\ INSTALLED 

\ 
/ 

REMOVED 
\ 

[loI ;~iffEJ!Lpm, 

[ 111 REHOVE EXTENDER 

[‘I LOCATE CIRCUIT BOARD 
TO BE REROVED 

[ 51 SEE YARNING. GRASP 
PLASTIC HANDLE IN 
CENTER AND PULL 

[S] DO YOU INTEND 
TO INSTALL A NEU INSTALL 

BOARD OR PLACE THIS NEU BOAR0 

ONE ON EXTENDER 
BOARD 

CIRCUIT BOARD STRAIGHT 
OUT OF SLOT - 

, 
PLACE ON 
EXTENDER 
BOARD 

(71 INSERT EXTENDER BOAR0 INTO PROPER 
SLOT, TOP AND 6OTTOB. OF BOARD 
CARRIER 

[ 91 SEE UARNIM3. UITH CIMPONENTS OF 
CIRCUIT BOARD FACING LEFT, INSERT 
CIRCUIT BOARD INTO EXTENDER BOARD 

[9] SET RAIN POUER SUITCH TO &N 

REMOVE AND/OR INSTALL CIRCUIT BOARD 

I 
NOTES 

1. THIS PROCEDURE IS ENTERED ONLY 
FRO!4 A DLP OR TAP AND COVERS 
CIRCUIT BOARDS ACCESSIBLE FRLJB 
FRONT OF EXCITER CHASSIS AND 
SIGNALING CIRCUIT CHASSIS 

2. MIEN REROVING EXTENDER BOARD 
AND INSTALLIN ORIGINAL 
CIRCUIT BOARD, GO TO STEP 11 



ON CIRCUIT BOARD TO BE 
INSTALLED, PULL OUT ON 
PLASTIC HANDLE UNTIL 
HANDLE IS BOUED 

I 
UITH CORPONENTS OF 
CIRCUIT BOARD FACING 
LEFT, INSERT CIRCUIT 
BOARD INTO PROPER 
SLOT, TOP AND BOTTOR, OF 
BOARD CARRIER 

[ 15) PUSH IN HANDLE TO LOCK 
;;I[;;I;A;;:;J INTO /?I ’ 

[ 161 COVER CIRCUIT BOARDS UITH 
FRONT PANEL REWOVED IN 
STEP 2 

[ 171 SET MAIN POYER SUITCH TO E 

REMOVE AND/OR INSTALL CIRCUIT BOARD 



[ 1 ] CONNECT LINE POUER CORD TO 1 15-VOLT, 
60-HZ OUTLET [FIG. l] , 

[2] SET 115V 90 SUITCH TO &N 
FREQ DIAL LIGHTS 

-- 

[3] ALLOY TMS TO UARH UP AT LEAST 10 HINUTES - 

(‘].SET FREQ WLT TO e -e 

[5] SET FREQ DIAL TO 10 

[6] SET GET INPUT TO REOi-.-d+‘f 

[7] SET BOTH OSC OUTPUT SUITCHES TO RED ,o - -- 

[9] GET 2Pl’A OR 3Pl’A CORD 

[9] CONNECT OSC OUT 600R JACK TO DET IN 6009 JACK 

CONDITION J94021A (21A) TRANSMISSION 

MEASURING SET (TMS) FOR TEST 

RECALIBRATION. 
REFER TROUBLE 
TO SUPERVISOR 
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METER INDICATES BLACK 

[ 121 SET DET INPUT TO UHITE ,o 0 *l SCALE DIVISION [NOTE] 
I 

METER INDICATES BLACK 

[ 131 SET FREQ MJLT TO X10 0 *l SCALE DIVISION [NOTE] 

BETER INBICATES BLACK 

[l’] SET FREQ NULT TO Xl000 0 *l SCALE DIVISION [NOTE] 

[ 151 SET DET INPUT SWITCH TO APPROXIHATE LEVEL OF SIGNAL TO BE BEASURED 

[ 161 REWOVE CORD CONNECTING OSC OUT 600R JACK TO DET IN 6OOR JACK IWIJT SYITCii- 

[ 171 CONNECT TR END OF TEST CORD TO DET IN 600R JACK 

[ 181 CONNECT APPARATUS END OF TEST CORD TO TEST POINT GIVEN IN TEST2 

TABLE A 

SIGNAL LEVEL IN DB 16 SUB OF DET INPUT SWITCH 
SETTIN (RED OR UHITE) AND BETER INOICATION 
(RED OR BLACK SCALE) 

EXABPLES 

DET INPUT SETTIN -30 -10 +10 *so 
DB RETER INOICATION - 3 - 5 + 3 + 3 

L33 = +13 +33 
. 

CONDITION J94021A (21A) TRANSMISSION 

MEASURING SET (TMS) FOR TEST 

NOTE 
IF RETER REQUIREWENT 
IS NOT HET, TBS 
NEEDS RECALIBRATION. 
REFER TROUBLE TO 
SUPERVISOR 



0 

FREO MILT ’ 

0 OSC OUT 
600R 

091, 5 
SPARE 

8 
BOOR OFF 

- 1 l&SOsd 

II SCALE 

PLUS SCALE VALUES 
ARE RED FOR 
OUTPUT OR INPUT 
ABOVE 1 f4U. 
HINUS VALUES 
ARE UHITE OR 
BLACK 

J94021A 
21A TRANSMISSION HEASURIMS SET 

YESTERN ELECTRIC 
USA 

,q$$$q+lj 

0 

oSC OUTPUT CAL DET SEWS CAL 

OSC OUTPUT OET INPUT 

I ’ I 
FIG. 1 

CONDITION J94021A (21A) TRANSMISSION 

MEASURING SET (TMS) FOR TEST 



[ 1] COWECT POWER CABLE TO 
115V. 60-HZ OUTLET 

DISPLAY 

[2] ROTATE SAWLE RATE CONTROL CU 
FROH POUER OFF [FIG. l] -(i?,+ 

[3] SET SENSITIVITY SUITCH TO E 

[4] SET LEVEL CONTROL TO PRESET 

- -3 [5] SET FUNCTION SUITCH TO FREQUENCY 

[6] SET TINE BASE WITCH TO EACH 
POSITION SHOUN IN TABLE A 

CL, PAGE 2 

CONDITION HP 5245i FREQUENCY COUNTER TO 

MEASURE FREQUENCY 
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’ [ 1 l] SET FUNCTION 
SUITCH TO EACH 
PERIOD AVERAGE 
SETTING IN 
TABLE B 

[ 121 DOES 
DISPLAY 
READ AS SHOUN 
IN TABLE 6 

- [ 141 SET -[15] SET E 
[ 161 CONNECT 

YES UNKNOUN SIGNAL 
’ [ 171 SET 

_ FUNCTION BASE SUITCH 
- SUITCH TO l FORDESIRE* 

+ TO E OR & 
L SENSITIVITY 
* SUITCH TO 2. 

FREQUENCY COUNT TIME 
SIGNAL INPUT JACK SEE NOTE 

NO 

BEFORE USING 

t 

I 

1K I00001000l 

I 
I 

‘OK I00010000 

t 

I 

100K I00100000 

FIG. 1 

CONDITION HP 52451, FREQUENCY COUNTER TO 

MEASURE FREQUENCY 

NOTE 
IF THERE IS NO 
COUNT, OR IF COUNT 
IS UNCERTAIN, 
PROGRESSIVELY CHANGE 
SENSITIVITY TO LOUER 
RANGES 



[l] CONNECT OSCILLATOR POYER 
CORD TO 115-VAC OUTLET 

1 
I 

6000 

BALANCED -- 

SET TOGGLE SUITCH 
POSITION. SEE FIG. 

TO ,n 
1 

FIG. 1 

[5] SET AHPLITUOE 
CONTROL HAXIfWH 
CLOCKUISE. SEE 
NOTE 2 

t 

G 6OOn G 6066 

w q 

TO &Z+~NT TO EQUIPKNT 
BEIN DRIVEN BEING DRIVEN 

LWALANCEO BALANCED 
OPERATION OPERATION 

CONDITION HP 200CD WIDE RANGE OSCILLATOR FOR TEST 

NOTES 
1. WHEN IT IS DESIRED TO OPERATE UNBALANCED. 

6ROUNO SHOULD BE CONNECTED TO CENTER 
OUTPUT TERMINAL, THE TERMINATION FOR 
COMJECTION BROUGHT OUT FROH TERHINAL 9 OF 
OUTPUT TRANSFORMERS Tl AND 72. PROPER 
OPERATION CANNOT BE OBTAINED IF GROUNO IS 
CONNECTED TO SIDE OF CIRCUIT UHICH INCLUDES 
ATTENUATOR 

2. AHPLITUOE CONTROL IN OUTPUT CIRCUIT 16 A 
BRIOGEO-T ATTENUATOR AN0 AT ANY SETTING EXCEPT 
HINIWM ATTENUATION LWBALANCES CIRCUIT. 
THEREFORE, FOR BALANCED OPERATION, AHPLITUOE 
CONTROL RUST BE SET FOR NAXIM OUTPUT (FULLY 
CLOCKUISE) 

, 
Issue 2 1 FEB 1979 

403-200-503 DLP 

PABE 1 of 1 528 



[ 1] CONNECT MODEL 5648 TEKTRONIX OSCILLOSCOPE 
TO 117-VAC POUER SUPPLY 

[2] SET OSCILLOSCOPE CONTROLS ON FRONT PANEL [FIG. 1) 
AND SIDE PANEL AS SHOUN IN TABLE A 

[3] CONNECT PATCH CORD FROM CAL OUT CONNECTOR TO 
CHANNEL 1 INPUT CONNECTOR OF AMPLIFIER UNIT 

SUITCH TO !JJ (PULLED OUT). SEE NOTE 

(51 ADVANCE INTENSITY, m, AND TRACE BECOMES 

SCALE ILLMI CONTROLS AS DESIRED VISIBLE I , 

TABLE A I 

FRONT PANEL CONTROLS 

CONTROL TYPE CONTROL SETTIN 

INTENSITY COUNTERCLOCKUISE 

FOCUS HIORAN6E 

SCALE ILLLM 1 COUNTERCLGCKUISE 

CALIBRATOR I 4v 
CRT 
CONTROLS 

STORE (BOTH) NON-STORE (OUT) 

ENHANCE (BOTH) OFF (OUT) 

\ 

1 IMNIFIER 

TRIBGERIWO SWRCE INTERNAL 

SLOPE + 

COLlPLING AUTO 

CONDITION TEKTRONIX 5648 OSCILLOSCOPE FOR MEASUREMENT 

I NOTE I 

I 
ALLOW APPROXIMTELY 
2 HIMITES UARMJP 
TIM I 



$1 I& BASE 
CONTROL TO 

,,,.,JN THE START OF 
rm*f!E AT LEFT EDGE 
Jr lYMArIC”LE 

[7] IS UAVEFORH 
DISPLAYED AS TUO 
OIVISIONS PER CYCLE 
AND TUO DIVISIONS 
IN AMPLITUDE 

191 CALIBATE 
SCOPE AS SHOUN IN 
MANUFACTURER’S 
HANDBOOK 

+ 
[B] RENOVE PATCH 
CORD FROM CAL OUT 
AND CONTINUE 
UITH VOLTAGE 
HEASUREHENT 

0 IIf0 

06 
0 IfIf 

OOOO 

FIG. 1 

CONDITION TEKTRONIX 564B OSCILLOSCOPE FOR MEASUREMENT 



Ill 

I21 

I31 

PLACE METER ON HORIZONTAL 
SURFACE UITH FRONT OF 
METER UP [NOTE] 

ADJUST MTER ZERO 

14) INSERT SHORT PIN PLUG 
OF RED TEST LEAD IN + JACK 

[5] INSERT SHORT PIN PLUG 
OF BLACK TEST LEAD IN - JACK 

[ 6) SEE FIG. 1 AND UARNINGS. 
SET FUNCTION SUITCH TO 
PARAHETER TO BE MEASURED 
AN0 TO REQUIRED RANGE 

CONDITION KS-14510 METER (VOM) FOR MEASUREMENT 

CAUTION ON HIGH VOLTAGE 
Y 

DIMS 
ADJ 

\ / 

FIG. 1 

RETER 
ZERO 
SCREU 

NOTE 
METER SHOULD NOT BE 
PLACED ON A HAGNETIC 
SURFACE OR OTHER LOCATION 
WERE HETER rWlVECKNT UILL 
BE SUBJECT TO INFLUENCE 
OF MAGNETIC FIELD 

Issue 2 [ FEB 1979 
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I NO 

CONOITIONINS 

sc~:&J6s [ 

CONDITION KS-14510 METER (VOM) FOR MEASUREMENT 

WARNINGS 
1. NHEN MAKING RESISTAWE HEASUREHENTS. HAKE 

SURE THAT POUER IS NOT APPLIED TO 
CIRCUIT BEINB tlEASURE0, AS OARAGE TO 
METER UILL RESULT 

2. UHEN RAKINQ EITHER CURRENT OR VOLTAGE 
MEASURERENTS. SET FUNCTION SUITCH TO 
PROPER RAKSE BEFORE HAKIM CONTACT UITH 
TEST PROBES TO CIRCUIT BEIW MEASURED. 
IF THERE IS ANY BWBT AS TO APPROXIMATE 
VALUE OF VOLTAGE OR CURRENT TO BE ~ASUREO. 
SET FUNCTION SUITCH TO HIBHEST VALUE 
FOR INITIAL TEST AND THEN DECREASE STEP-BY- 
STEP UNTIL PROPER RANGE IS REACHED 

Issue 2 1 FEB 1979 

403=200=503 
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[l] GET TEST EQUIPMENT SHOWN IN TABLE A 

[2] SEE FIG. 1 AND NOTE 1. SET SUITCHES SHOUN IN TABLE B 

[ 31 INSERT 89BN RESISTOR INTO OUT JACK AND B9A RESISTOR INTO fi JACK (RIGHT SIDE 
- OF ROUTINER TEST SET) 

[I] CONNECT ONE END OF 3P6C CORD INTO OSCT OUT JACK AND OTHER END INTO FLOT IN JACK 

[S] CONNECT HONITORING SPEAKER INTO FLOT RON JACK 

(6) CONNECT ROUTINER TEST SET TO 115-VAC OUTLET UITH CORD AND PLUG ASSEMBLY A 

I 
TRHTR ROUTINER 

FREQ SEQ. RON 6P TRHTR 

NORMAL EPO AOV INT. 

EPO-FR AOV 

/ MODE RESET 
F RF OF VSWR EPO .ALH A ALM B ALH C n 

0 0 

ON-SSB 
1900 ON OUT “QXI IT 

$3 CD cl a, 
8 < 1 .-- 

I - 1 LED OFF 
! - 2 LEOS OFF 

3 - 3 LEOS OFF 
FREO AOV 

RESET 
4 - ALL LEOS OFF 

2i ON 

2900 ON 
A 

FIG. 1 

SELF-CHECK KS-21277 ROUTINER TEST SET 

FOR TRANSMITTER TEST 

,3P6c 
CORD 

9PEAKER 

000000000 

0 

000000000 
000 00000 

8 000 00000 
000000000 

TABLE A 

EPUIPRENT REQUIRED RECOmENOEO TYPE 

ROUTINER TEST SET KS-21277 

TELEPHONE PATCH CORD 3P6c 

2 RESISTORS 69BN 

RESISTOR B9A 

RONITORIWG SPEAKER EQUIPPED WITH 
310 PLUG 

I TABLE B I 

SUITCH POSITION 

EPO-FR AOV. N0RllAL N0RRAL 

*FUNCTION XR 

WN OFF 

SP 

TRHTR 

L NOR. H (3) 

OFF 

OFF 

NOR. 

I l THE FUNCTION SUITCH IS NOT HARKED 
FUNCTION. IT IS LOCATED TOP CENTER 
OF FRONT PANEL I 

NOTE 1 
TRANSRITTER PORTION OF 
ROUTINER TEST SET IS 
LOCATED AT UPPER RIGHT 
OF PANEL. WITCHES AND 
LAHPS ARE COLOR-CODED 
RED OR BLACK 



HOLD 2900 ON 

OBSERVE RF ON 
LAM’. SEmE 2 

2900-HZ-TONE HEARD 
ON mNITORING 
SPEAKER 

YES 
[ 131 RELEASE 

+ FIRST TO I, THEN 
ON 2900 

TO NOR, AN0 BACK 
SUITCH 

TO fi 
I 1 I / 

I NO I” 

WRMALIEPO-FR AOV 
SUITCH TO EPO-FR 
AOV POSITION 

CL, PAGE 3 

--- - ---- --- --- - - --- -A------- --a- A-- 
SELF-CHECK KS-21277 RUlJTINER TEST SET 

FOR TRANSMITTER TEST 

A 
TAP-135 



AND HOLO 2100 ON 

OBSERVE EPO LAM’ 

:iiT:i ii :t%iO- 
(191 NAS 2100-W 
TONEHEARD TO CHAM3E 

TONE HEARD ON FREljUENCY FOR EACH YES 
[21] RELEASE 
2100 ON 

fWITORIN9 SPEAKER POSITION Am) 010 EPO +syITcH 

LAW REMAIN LIGHTK * . 

I 

SELF-CHECK KS-21277 ROUTINER TEST SET 

FOR TRANSMITTER TEST 

Issm 2 1 FEB 1979 
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2100-HZ TONE HEARD 

(251 RELEASE EPO 

swrTcH~ 
[ 291 SEE FI9. 2. OPERATE 

FRE9 ADV RESET 
SUITCH UNTIL ALL \ 
FOUR FREQUENCY LAWS ARE 

lmHTED \ \ FI9. 2 

(27) MTARILY OPERATE 
RESET WITCH 

4 FREP LAWS 

NORHAL 

EPO-FR ADV 

I \\ 
TRMTR ROUTINER 
SEQ. 
INT . ON ON ON 

B 

m RF-ON/ O:t:R 
RESET 

EPO ALfl A ALR 9 ALI C n 

1291 OPERATE ANB HOLD 
FREQ ADV SWITCH 

FREQ ADV 
BYftCH 

SELF-CHECK KS-21277 ROUTINER rksi SET 

FOR TRANSMITTER TEST , 



h [31] RELEASE 

EXTIN9UISHED 

YE9 

SELF-CHECK KS-21277 ROUTINER TEST SET 

FOR TRANSMITTER TEST 

I !ZdA!?FtL; 

fi 

-. .---. . 

- I*‘” 
, 6 PAOE 9 



’ (391 OPERATE 
AND HOLD NO 

’ [ 42 RELEASE’ 
b 190 ON -- 

1900 ON l WITCH -- 
SYITCH c 

YES 

l 
[41] ROTATE $OJ 
L N9R. H SUITCH 
FIRST TO 1, THEN 
TO fJOR, AN0 BACK 
TO !I. 

[43] UAS 1900-HZ 
TONE’HEARD TO [ 49 RELEASE 

CHAN9E FREPUENCY 
No d 190 ON -- 

FOR EACH c SUITCH 

POSITION 
L - I 

1441 RELEASE 1900 ON I I1 

SUITCH 

[ 451 ROTATE 
ADV TO - 

NORML/EPO-FR 
NORHAL 

[ 491 rWmNTARILY DEPRESS No 

RESET PUSHBUTTON 

SELF-CHECK KS-21277 ROUTINER TEST SET 

FOR TRANSMITTER TEST 

Issue 2 1 FEB 1979 
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[SO] SET Sp SUITCH TO fi 

[51] SET RON SUITCH TO (IN - 

[ 521 ROHENTARILY OPERATE 

E&E 

(541 ARE UOW, 
V&R, AND EPO LARPS 
LIGHTED, As=, 
ALM 9. AND ALM C 
- EXTIN%i@ED. 
SEE NOTE 3 

YES 

[53] OBSERVE TEST SET LAM’S 

{55] SET !I& 9UlTCH 
T9 OFF - 

1591 SET Sp SUITCH 
TO E 

[91] IS E gj LAW 
[57] SET m SUITCH LIOHTED Am)=. 

TO OFF - 

[59] lWWENTARILY 

[ 90 ] MMNTARILY OPERATE 

SELF-CHECK KS-21277 ROUTINER TEST SET 

FOR TRANSMITTER TEST 

lVOTE 3 
DIgREGARD THE IWOE 
LAMP IlYDICATION 

Issue 2 1 FEB 1979 
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[92] REtWE 
99A RESISTOR 
Fi#&l g JACK 

c 

SBBU RESISTOR 
l IATb Jj JACK ’ 

. 

(941 REMOVE 
3PSC CORD FRW! 

b OSCT OUT AND 
CLDTJJACKS 

’ [95) REHOVE 
MtNITORINS 

-0 SPEAKER FRM ’ 
FLDT RON JACK 

. 

SELF-CHECK KS-21277 ROUTINER TEST SET 

FOR TRANSMITTER TEST 



[ 1) UITH JUNCTION 
SUITCH SET TO OFF 
OBSERVE NETER - 
POINTER 

YES 

[a] INSERT DESIRED UEIGHTING 
NETUORK [7] DOES METER 

s [ 111 SET FUNCTION 

INDICATE IN SHAD 
SUITCH TO B AND 
REPLACE BATTERY. 

AREA RARKEO BAT 
[4] SET peRN SUITCH TOE - RETURN TO STEP 5 

[5] SET FUNCTION SUITCH TO &T T --p- 

c 

I 
c 
a 

NORM J94003C 
3C NOISE REASURING SET 

DAR DBRN 

FUNCTION 
NG N(q600 

9RDGn SlG+i 

‘310 T R S ’ 
0000 

0000 
310 T R GRO 

DIAL 

oHONo 
AC DC 

FIG. 1 

POINTER IS OVER 

CONDITION 3C NOISE MEASURING SET FOR MEASUREMENT 

1 I 



SUNHARY FOR PROPER LINEAR ALIGNMENT. UITH LOG REF LEVEL 
SET SPECTRUH ANALYZER FOR 115-VOLT SO-HZ OPERATION. ADJUST DISPLAY CONTROL SET FOR 1 RV/DIV. ARPLITUOE SHOULD BE 7.07 
CONTROLS FOR REOIUH BRIGHTNESS AND BEST RESOLUTION. ALIGN TRACE MLLIVOLTS. ADJUST FOR PROPER LOGARITMIC ALIGMENT. 
UITH HORIZONTAL LINE OF GRATICULE. ADJUST HORIZONTAL AND VERTICAL UITH LOG REF LEVEL CONTROL SET FOR -30 DBH. SIGNAL 
POSITION AND GAIN CONTROLS FOR PROPER LENGTH AND POSITION. ADJUST TRACE SHOULD ALIGN UITH TOP (LOG REF) LINE OF GRATICULE 

ON REAR OF ANALYZER [FIG. 1 ] : 
[ 1) SET 115/23OV SLIDE SUITCH 

TO 115V (LEFT) POSITION 

[2] SET INT/EXT SUITCH TO 
3 (RIGHT) POSITION t [S] ON FRONT PANEL, 

SET POUER SUITCH 
[9] ARE YOU 

* TO Om OBSERVE 
FARILIAR UITH 

(31 SEE NOTE 1. TERRINATE AUXILIARY THAT ON LAMP IS 
SPECTRLM ANALYZER 

3 UITH SO-OM LOAD ASSER9LY LIGHTEO AND FAN 
CONTROLS AND 

(HP00553660122) RUNNIMG 
INDICATORS 

No 

[4] CONNECT POUER CORD TO INPUT JACK 
AND OTHER EN0 TO 115-V BO-HZ OFFICE L T 
OUTLET 

1 

2 
[7] SEE FIG. 2. 

I 

FIG. 3. TABLE A, 
AN0 TABLE B 

I 

I5 
1 

; 
FI6. 1 \9 

CONDITION SPECTRUM ANALYZER FOR MEASUREMENT 

(HEWLETT-PACKARD 85536 RF/8552B IF/141T DISPLAY) 

NOTE 1 

LOAD AGSEH9LY 
PROVIDED UITH 
INSTRUNEUT AN0 
RAY ALREADY BE 
COMECTED 

PA6E 1 of 8 15331 



lmq 
1T DISPLAY SECTION 
ULETT-PACKARD 

ASTIG 

,-STORAGE-# STi!iGE 

2 3 459 7 9 9 11 

OFF 
[ 

1 I[= 95529 SPECTRUN ANALYZER - IF SECTIDN /-/ 

-1 I I 1 

&At TRIGGER? 

DISPLAY ADJUST 

c 

I l/Iii iiii i 
, \ I \ I \ \ \ \ 

FIG. 2 

CONDITION SPECTRUM ANALYZER FOR MEASUREMENT (HEWLETT-PACKARD 

85538 RF/8552B IF/141T DISPLAY) 

. 

I l4 

.15 

.19 

4'7 

. 19 

/ l9 

/2fJ 

/2' 



TABLE A 
SPECTRUM ANALYZER CONTROL INDICATORS AND CONNECTORS 

FIG. 2 FUNCTION FIG. 2 FUNCTION 
ITEM ITEM 

1 DISPLAY SCREEN UITH GRATICULE [FIG. 3 AND TABLE B] 12 RANGE RHZ SUITCH: CONTROLS TUNING RANGE OF FREQUENCY 
CONTROL. IN O-11 RHZ, TUNING RANGE OF FREQUENCY CONTROL 

2 DISPLAY UNCAL LARP: LXGHTS UHEN RELATIONSHIP BETUEEN SCAN IS LIMITED TO 11 RHZ 
TIRE, SCAN UIDTH, BANOUIOTH. AND VIDEO FILTERING IS SUCH 
THAT ACCURACY OF VERTICAL CALIBRATION IS INPAIRED 13 RF-INPUT: SO-OHH COAXIAL INPUT CONNECTOR 

3 FREQUENCY (OUTER CONTROL): COARSE-TUNES ANALYZER CENTER 14 PROBE POUER: SUPPLIES POWER TO ACTIVE PROBE 

FREQUENCY 15 LOG REF LEVEL: UITH 2 II9 LOG, 10 09 LOG LINEAR SUITCH 

4 FINE TUNE (INNER CONTROL): FINE TUNES ANALYZER CENTER FREQUENCY 
(ITEH 25) SET TO lo-09 LOG, LIGHTED INDEX LAUP REFERS 
HATCHING DB GRADUATION TO TOP LOG LINE OF GRATICULE. 

5 TUNING STABILIZER-USE FINE TUNE ONLY (SLIDE SUITCH): IN (UP) 
FOR EXARPLE, IF -30 DBR IS OPPOSITE LIGHTED LAMP. THEN 

POSITION, FIRST LO IS AUTOHATICALLY PHASE-LOCKED TO A REFERENCE 
TOP LOG REF LINE IS -30 DBH AND SO SERVES AS AN 

CRYSTAL HARMONIC FOR SCAN UIOTHS OF 20 KHZ/MY AND LESS 
ABSOLUTE ARPLITUDE REFERENCE. UITH (ITEM 25) SET TO 
LINEAR, LIGHTED INDEX LAHP INDICATES THE MATCHING VOLTAGE 

6 BANOUIOTH: SELECTS 3 DB IF BANWIDTHS 
GRADUATION TO BE USED AS A PER DIVXSION RULTIPLIER FOR 
CALIBRATED VOLTAGE READINGS (BLUE RARKINGS) 

7 CENTER FREQUENCY RHZ SCALE: INDICATES CENTER FREQUENCY TO 16 PLUS "+" LIGHTS UHEN LOGARITMIC AFB'LIFICATION (25) IS 
UHICH INSTRUHENT IS TUNED SELECTED: TIRES “X” LIGHTS UHEN LINEAR AMPLIFICATION IS 

SELECTED. UITH “+” LIGHTED, LO9 REF LINE IS SUR (BLACK 
8 SCAN UIDTH PER DIVISION - OUTER KNOB: INDICATES PER-DIVISION NUHERALS) OF LOG REF LEVEL CONTROLS. UITH “X” LIGHTED 

SCAN WIDTH PER DIVISION ABSOLUTE VOLTAGE ARPLITUDE IS PRODUCT 
(BLUE NUMERALS) OF LINEAR SENSITIVITY CONTROL 

9 SCAN UIDTH INNER KNOB: SELECTS O-100 RHZ FULL SPECTRUR “PRESET” 
SCAN, PER DIVISION SCAN AS DETERRINEO BY SETTING OF OUTER DIAL I7 CAL OUTPUT: PROVIDES A 30-TBIZ SIGNAL AT -30 DBR FOR 

(ITEH 9) OR “FIXED-FREQUENCY” RECEIVER, IN ZERO SCAN POSITION AI'IPLITUDE CALIBRATION OF SPECTRUR ANALYZER 

10 ARPL CAL: RF ARPLITUDE GAIN CALIBRATION 
19 LINEAR SENSITIVITY: INDICATES I-DB INCRERENTS FOR 

LOGARITMIC ARPLIFICATION: INDICATES HULTIPLICATION 

11 INPUT ATTENUATION: ATTENUATES INPUT SIGNAL IN 1049 STEPS AND 
FACTORS UP TO UNITY FOR LINEAR ARPLIFICATION 

LIGHTS ONE INDEX LAM' (ITEM 15) FOR EACH OF ITS SIX POSITIONS. 19 
THE LEFT INDEX LAHP IS FOR 0 (ZERO) ATTENUATION. THE LIGHTED 

PEN LIFT OUTPUT: PROVIDES OUTPUT TO RECORDERS, PROVIDES 
BLANKINQ INPUT FOR EXTERNAL SCAN MODE OPERATION AND 

LAMP AND STEPS IN ATTENUATION THEN PROGRESS IN CLOCKUISE ORDER INPUT FOR EXTERNAL TRIGGER OPERATION 

CONDITION SPECTRUM ANALYZER FOR MEASUREMENT 

(HEWLETT-PACKARD 85538 RF/8552B IF/141T DISPLAY) 



FIG. 2 FUNCTION FIG. 2 FUNCTION 
ITEN ITEH 

20 VERTICAL OUTPUT: DETECTED VIDEO OUTPUT PROPORTIONAL 29 SCAN TIHE PER DIVISION: CONTROLS SCAN TIRE 
TO VERTICAL DEFLECTION ON CRT 

29 SINGLE SCAN SWITCH: PRESS TO INITIATE SCAN UITH SCA 
21 SCAN IN/OUT: FOR RECEIVING AN EXTERNAL SCAN RAMP NODE SUITCH TO SINGLE: PRESS DURING SCAN TO STOP 

OR OUTPUT COUPLED FOR INTERNALLY GENERATED SCAN RAHP. AND RESET SCAN 
INPUT/OUTPUT FUNCTION DETERMINED BY INT/EXT POSITIONS 
OF SCAN MODE SUITCH 30 flANUAL SCAN: CONTROLS SCAN IN RAN POSITION OF 

SCAN MODE SUITCH (ITEM 27) 
22 DISPLAY AOJUST VERTICAL: ADJUSTS VERTICAL POSITION OF 

GAIN TRACE 31 VIDEO FILTER: SELECTS 100 HZ, IO KHZ, OR OFF 
POSITION OF LOU-PASS FILTER FOR DETECTED VIDEO 

23 DISPLAY ADJUST HORIZONTAL: ADJUSTS HORIZONTAL POSITION 
AN0 GAIN OF TRACE 32 SCANNING: LIGHTS FOR OURATION OF SCAN FOR SINGLE 

AN0 INT SCAN ROOES 
24 SCAN TRIGGER: SELECTS SCAN TRIGGER HODE 

33 BASE LINE CLIPPER: BLANKS LONER PART OF TRACE TO 
25 2 09 LOG/l0 D9 LOG/LINEAR SUITCH: SELECTS LINEAR, PREVENT OVEREXPOSURE OF PHOTOGRAPHS (DUE TO HIGH- 

10 DB LOG, OR 2 DB LOG DISPLAY MODES. TO USE 2 DB INTENSITY BASE LINE). BLANKING ALSO PREVENTS 
LOG, FIRST FIND SIGNAL, USING 10 OB LOG; DISPLAY BLOOMING UITH A VARIABLE-PERSISTANCE/STORAGE DISPLA 
DESIRED PORTION IN TOP 1% DB OF SCREEN; THEN, SUITCH SECTION 
TO 2 DG LOG. TOP OF SCREEN (LOG REF) REMING THE 
SAME, -70 DB LINE IS NOU -14 09 (EACH RAJOR DIVISION 34 NOT USED UITH THIS INSTRLIHENT 
IS 2 LIB) 

35 FOCUS: FOCUSES CRT BEAM 
2% LOG REF LEVEL: ASSUHING THAT DB GRADUATION (BLACK 

NUMERALS) MATCHES POSITION OF LIGHTED INDEX LAMP, 3% IYONSTORABE CONV: SELECTS NONSTORAGE FUNCTION 
LOG REF GRATICULE LINE INDICATES POUER LEVEL UHEN 
2 DB LOG/IO DB LOG/LINEAR SUITCH (ITEM 25) IS SET TO 
10 D9 LOG UITH (ITEM 25) SET TO LINEAR, INDICATE9 PER WARNING 
DIVISION NULTIPLIER FOR CALIBRATED VOLTAOE ARLITUDE USE STORAGE 
FOR UHATEVER VOLTAGE GRADUATION (BLUE NUMERALS) FUNCTION UHEN 
HATCHES POSITION OF LIGHTED IWEX LAMP 

I 

POSSIBLE TO PREVENT 
DAMAGE TO CRT 

27 SCAN MODE SUITCH: SELECTS SCAN RAW MODE. RAMP 
IS INTERNALLY GENERATED FOR SINGLE/INT POSITIONS 
BUT MUST BE EXTERNALLY SUPPLIED FOR EXT POSITION 37 INTENSITY: ADJUSTS BRIGHTNESS OF CRT TRACE 

CONDITION SPECTRUM ANALYZER FOR MEASUREMENT 

(HEWLETT-PACKARD 85538 RF/85528 IF/141T DISPLAY) 



TABLE A (CONT) 

FIG. 2 FUNCTION 
ITEH 

39 STORAGE ERASE: PRESS TO ERASE UHEN IN STD OR FAST 
URITING SPEED 

39 URITING SPEED: SELECTS FAST OR STD WRITING SPEED 

40 PERSISTANCE: VARIES TIRE THE TRACE IS VISI9LE 

41 STORAGE TIME: SELECTS STORAGE TIRE 

42 STORE: PRESS TO STORE SIGNAL DISPLAY. STORAGE TIME 
(RELATIVE DISPLAY BRIGHTNESS) IN STORAGE RODE IS 
ADJUSTED IN ITEM 41. 

43 ON LARP: LIGHTS UHEN INSTRURENT IS TURNED ON 

44 POUER ON: SUITCHES LINE VOLTAGE TO INSTRURENT 

45 ASTIG: USED UITH FOCUS (ITEM 35) TO OBTAIN SMALLEST 
SPOT UITH MAXIRUH ROUNDNESS 

4% TRACE ALIGN: MAKES BASE LINE PARALLEL UITM HORIZONTAL 
GRATICULE LINE 

TABLE 9 . 

FIG. 3 FUNCTION 
ITEM 

1 LINEAR CALIBRATION (READ FROB BOTTOR TO TOP SCREEN) 

2 LO SIGNAL: ZERO FREQUENCY 

3 30-IWIZ CAL OUTPUT 

4 RELATIVE FREQUENCIES UITH RESPECT TO CENTER FREQUENCY 

5 NEGATIVE MRKER CONTROLLED BY COARSE FREQUERCY CONTROL 

6 CENTER FREQUERCY OF SELECTED SCAN UIDTH 

7 LOOARITMIC CALIBRATION (READ FRm TOP LO9 REF LINE 
TOUARDS BOTTGR OF SCREEN) 

6 3RD HWNIC 90 fB+Z OF CALIBAATION 30-RHZ SI9NAL 

9 2110 HARHONIC GO MHZ OF CALIBRATION 30-MHZ SIGNAL 

LOG REF 

FIG. 3 FIG. 3 

CONDITION SPECTRUM ANALYZER FOR MEASUREMENT 

(HEWLETT-PACKARD 85538 RF/8552B IF/lQlT DISPLAY) 
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[9] SET CONTROLS SHOUN IN TABLE C 

[S] ROTATE LOG REF LEVEL UNTIL -20 DBM 
WADUATION MATCHES LIGHTED INDEX LAMP 

IlO] ROTATE INTENSITY UNTIL TRACE ON 
DISPLAY IS MEOIUH BRIGHT-q-\ 

[ 111 ROTATE m AND ASTIG UNTIL COR9INED 
EFFECT PRODUCES BEST RESOLUTION 

I (HAXIMUM ROUNONESS UITWT FUZZ) OF DOT 

[ 121 ROTATE SCAN TIRE PER DIVISION TO 5 MILLISECONDS 

[ 131 ROTATE TRACE ALIGN. IF REQUIRED, UNTIL TRACE IS 
ALIGNED UITH HORIZONTAL LINE OF GRATICULE 

[ 141 FOR CONVENIENCE, ADJUST VERTICAL POSITION 
AND MGVE TRACE TO UPPER m 

[IS] ADJUST HORIZONTAL GAIN UNTIL TRACE IS f4INIHUH LEN9TH 

TA9LE C 

CONTROL SETTING 

BASE LINE CLIPPER FULLY CCU 

SCAN UIDTH (INNER RED) ZERO 

INPUT ATTENUATOR 10 08 

BANDUIDTH .3 KHZ 

SCAN TIME PER DIVISION 10 SECLMS 

SCAN mWIDE INT 

SCAN TRIGGER AUTO 

RANGE MHZ o-110 

VERRIER FULLY CCU 
(FIG. 2. ITEM 19) 

---mm -a- 
CONDITION SPECiRLiiN ANALYZER FOR MEASUREMENi 

(HEWLETT-PACKARD 85538 RF/85528 IF/141T DISPLAY) 

-1ZONTAL 
POSITION 
AND GAIN 

[IS] ADJUST HORIZONTAL POSITION TO CENTER TRACE ON CENTER 
FREQUENCY LINE OF GRATICULE 

[17] ALTERNATELY, AOJUST HORIZONTAL PO9ITION/GAIN 
UNTIL TRACE BEGINS AT FIRST LINE AND ENDS AT 
LAST LINE OF GRATICULE 

[ 191 ADJUST VERTICAL POSITION UNTIL TRACE ALIGNS 
WITH BOTTOM LINE OF GRATICULE 

[IS] COMECT CAL 
OUTPUT (30 lBlZ/ 
m) TO-RF 
INPUT 

I 

CL PAGE 7 



[20] SET SCAN WIDTH (INNER/RED) 
TO O-100 MHZ 

(211 TUNE FREQUENCY CONTROL UNTIL 
NEGATIVE MARKER (TABLE 9, 
ITER 5) CAUSES MAXIRUB DIP 
IN SIGNAL APPEARING ON -2 
VERTICAL LINE OF GRATICEE 
(TABLE B, ITEM 3). SEE NOTE 2 

-7 
[22] SET CONTROLS AS SHOUN 

lN.TABLE ___\\ 
[23] ROTATE LOG REF LEVEL UNTIL 

-30 DBM GRAD UATION MATCHES 
LIGHTED INDEX LAMP 

(241 ROTATE FREQUENCY FINE TUNE FOR 
MAXIMUR ARPLITUDE OF SIGNAL 

[ 2%) SEE FIG. 4. ROTATE LOG REF LEVEL 
CCU AND NOTE SIGNAL DECREASES 
ONE DIVISION (IO 09) FOR EACH 
CALIBRATED POSITION 

VERTICAL 
POSITION 

LIN 

r TABLE D 

CONTROL SETTING 

SCAN UIDTH (INNER RED) PER DIVISION 
(OUTER BLACK) 0.2 KHZ 

9ANDWIOTH 300 KHZ 

2 DB LOG-10 DB LOG-LINEAR 10 DB LOG 

INPUT ATTENUATION +10 DG 

VERNIER (TABLE A, ITER 19) FULLY CCU 

LOG REF 

CONDITION SPECTRUM ANALYZER FOR MEASUREMENT 

(HEWLETT-PACKARD 85538 RF/8552B IF/141T PISPLAY) 

-4 -3 -2 -1 
CENTER 

1 2 3 4 

-30 
LOG 09 

-40 

-60 

FREQUENCY 

FIG. 4 

NOTE 2 
RED RARKER SHOULD 
BE INDICATING 
30 RHZ ON CENTER 
FREQUENCY -SCALE 



I YES 

[ 29 ] ADJUST 
VERTICAL GAIN 
UNTIL TRACE MOVES 7 ONE DIVISION PER 
CALIBRATED SWITCH 
POSITION 

[29] ROTATE LOG REF LEVEL 
UNTIL S’fcNAL TRACE 
APPEARS ON FOURTH 
GRATICULE LINE FROB 

[30] SET 2 DB LOG - 10 DB 

7.07 MILLIVOLTS INDICATION 

134) ROTATE LOG REF LEVEL UNTIL -30 DBM 
GRADUATION MATCHES LIGHTED INDEX LAMP 

[ 361 DISCONNECT CAL OUTPUT (30 MHZ/-30 DBH) 
FROR RF INPD 

CONDITION SPECTRUM ANALYZER FOR MEASUREMENT 

(HEWLETT-PACKARD 85538 RF/8552B IF/141T DISPLAY) 



SMRARY AT AN OUTPUT OF -19 D9 AND A COR9INED OUTPUT OF -1% D9 THROUGH 
CONNECT THRULINE UATTRETER AND RF COAXIAL LOAD RESISTOR TO A MIXING PAD. OBSERVE SPECTRUH ANALYZER AND DETERRINE THAT 
TRANSMITTER FILTER OUTPUT. MODULATE TRANSMITTER IN A3J CARRIER FREQUENCY IS AT LEAST -44 09 BELOU THE TUO EQUAL TONES 
TRANSRIT RODE UITH 700 HZ AT AN OUTPUT OF -19 DB AND 2500 HZ AT 400 UATTS PEP 

. 

1 111 OBTAIN RELEASE 1 

NOTE 1 
FOR ACCEPTANCE PROCEDURES, 
REFER ABNWMAL CONDITIONS 
TO INSTALLER FOR CORRECTION 

I SHOUN IN 
TABLE A 

2 PAGE 2 

TABLE A 

EQUIPHENT REQUIRED RECOTIHENDED TYPE 

2 STANDARD 36911 
TERMINATIONS 

AUDIO RIXIN9 PAD 3 2OOR RESISTORS UITH 
SUITABLE CONNECTORS; 
RAKE UP LOCALLY 

TRANSFWRER GOOR 1:l RATIO 

TRANSNISSION UECO J9402lA 21A 
REASURING SET (TRS) 

2 AUDIO OSCILLATORS HP RDDEL 2OOCD 

NONINDUCTIVE LOAD BOOR l/2 UATT RESISTOR 

THRULINE UATTRETER GIRD MBDEL 43 UITH 
25OH ELEMENT 

RF COAXIAL LOAD GIRD RODEL 9201 
RESISTOR 

SUITABLE PATCH 
wRos 

SPECTRIM ANALYZER HP MJDEL 14lT DISPLAY 
HP RQDEL 95538 RF 
HP MODEL 95528 IF 



[4] IRSERT ONE 369A TERMINATION INTO 
VOICE LINE JACK AND ONE 369A 
~ERRINATI~N 1~~0 STATUS LINE JAM [FIG. t]- 

[S] USE THREE 200R RESISTORS AN0 SUITABLE 
CONNECTORS AND MAKE MIXING PAD AS 
SHOUN IN FIG. 2 

[S] CONNECT MIXING PAD TO TRANSFORMER AS 
SHOUN IN FIG. 3. 

MIXIN PAD 

FIG. 2 FIG. 3 

( VOICE 

i 
LINE MJN EQUIP 

I STATUS 

HIC 
IN 

0 

I 

coon: 

-4pFj [;: 

T 
-------------- 

MIXIIYO PAD 
GOW 
I:1 

1 Issue 2 1 FEB 1979 1 

CHECK TRANSMITTER CARRIER BALANCE 

I 403-200-503 

PAGE 2 of 9 



[7] CONOITION 21A TRS 
TO HEASURE D9 
[ OLP-52%) 

[ 91 SEE FIG. 4. CONNECT &T 
IN GOOR INPUT OF TNS TO 
OUTPUT OF TRANSFORMER 

[ lo] SEE FIG. 4. CONNECT GOOR 
RESISTOR TO IIIXING PAD-9 

[ 1 I] OBSERVE TRS AND INCREASE 

c------------q 
GOOR I 2OOR f 

I I I L --__--____-_ J 
Y 

MIXING PAD 
[S] SEE FIG. 4. CONDITION AUDIO 

OSCILLATOR FOR TEST [DLP-5291 
AND CONNECT TO MIXING PAD 

. [ 12) DISCONNECT GOOR RESISTOR 
FROM MIXING PAD J 

CHECK TRANSMITTER CARRIER BALANCE 

7 

GOOR 

- 

FIG. 4 



[IS] SEE FIG. 5. CONOITION 
OTHER AUDIO OSCILLATOR 
FOR 2500-HZ OUTPUT AN0 
CONNECT TO MIXING 

PAo PLp-5291 \ 

[ 141 DISCONNECT 700-HZ 
AUDIO OSCILLATOR 
FROM MIXIWO PAD AN0 
CONNECT GOOR RESISTOR 

,TO MIXING PAD 

115) OBSERVE TMS AND 
INCREASE POUER OUTPUT 
OF 2500-HZ AUDIO 
OSCILLATOR UNTIL ‘IRS 
INDICATES -22 DB 

700-HZ AND 2500-HZ 
CONBINED OUTPUT 

[IS] DISCONNECT GOOR 
fES~",ORA~~ CONNECT 

OSCILLATOR [FIG. 51 

1 

CHECK TRANSMITTER CARRIER BALANCE 

GAL -y 

GOOR \ \ 
I:1 

ii 

FIG. 5 



SEE FIG. 6. DISCONNECT TRS 
r-“” ---“““‘-‘, 

FROR TRANSFORRER AND 
CONNECT TRANSFORRER TO 
ypL(;E m JACK 

SEE FIG. 7. DISCONNECT 
ANTENNA COAX FROH 
TRANSMITTER FILTER 
OUTPUT 

SEE FIG. 6. CONNECT THRU- 
LINE YATTRETER TO FILTER 
OUTPUT AN0 INSERT m 
ELEMENT INTO YATTRETER ’ 
YITH ARROY PRINTED ON 
ELERENT FACING RIGHT 

ZILLATOR 
.-- ..- r-7 r +; -.- 

I 
li ------v---------- 
f RIXIN6 PAD 

CAGE 6 I-) 
I L,mTC)r .“AbC 

SEE FIG. 6. CONNECT RF 
COAXIAL LOAD RESISTOR 
TO THRULINE UATTRETER 

1’71 

I’81 

[‘61 

PI 

FILTER OUTPUT 

BACK OF 
TRAN6MITTER 

FIG. 7 FIG. 8 

CHECK TRANSMITTER CARRIER BALANCE 

2SGti ELEMENT 

STATUS 

FIG. 6 



[21] CONDITION SPECTRUH ANALYZER FOR 
SIGNAL ANALYSIS [ OLP-5331 

[22] SET CONTROLS ON SPECTRUU ANALYZER 
AS SHOUN IN TABLE 8 

[23] 6EE FIG. 8. CONNECT 6PECTRUH 
ANALYZER TO PA RON JACK 

’ LOAD 

- 
RESISTOR 

I OSCILLATOR 
700 HZ I 

i TABLE 8 1 
SUITCH PO6fTIGN 

RAWOE HHZ o-11 

FREQUENCY DESIRED FREQUENCY 
I 

FINE TUNE UP 

PASE LINE CLIPPER mAx1llUH CCU 

VIDEO FILTER 10 HZ 

8CAN MOE INT 

SCAN TRIGGER AUTO 
I 

SCAN TIRE PER OIVI6ION .2 SEC - 
I 2 08 LOO 10 08 LOG 

I 

10 D8 Loo 
LINEAR 

LOO REF LEVEL -10 

8ANDUIOTH .03 KHZ 

FIG. 8 

CHECK TRANSMITTER CARRIER BALANCE 



[24] ON TRANSRITTER, SET TRAWSHIT 
RODE SUITCH TO A3H - 

[ 251 SEE NOTE 2 AND FIG. 10. ROTATE 
SPECTRUH ANALYZER FINE TUNE 
CONTROL UNTIL CARFfmEWCY 
IS ON CENTER FREQUENCY LINE 

CARRIER 700-HZ PSOO-HZ 
[26] REROVE EXCITER CIRCUIT BOARD ACCESS COVER FREQUENCY TONE TONE 

II \ LOO REF 
[27] ON SECOND BALANCED ROOULATOR CIRCUIT 

BOARD. SET ALC SWITCH TO OOUN POSIT10 - 

[28] ON TRAWSHITTER. SET TRANSRIT RODE 
SWITCH TO A3J 

NOTE 2 
HAKE AOJUSTHENT, AS NECESSARY 
TO DISPLAY CONTROLS AND INPUT 
ATTENUATION TO OBTAIN DISPLAY 
SIHILAR TO FIG. 10. 
FREIJUENCIES NOT IMPORTANT TO 
TEST WILL APPEAR ON DISPLAY 
BUT ARE NOT DRAWN IN FIGURES 

CHECK TRANSMITTER CARRIER BALANCE 

LIN 

7 7 -10 -10 

6 6 -20 -20 

5 5 -30 -30 

4 4 -40 -40 

FREQUENCY FREQUENCY 

FIG. 10 

LOG 
08 



[30] ARE 700 
AND 2500 
TONES EQUAL IN r 

NOTE 3 
NORMALLY, 
2500-HZ 
AHPLITUOE IS 
LOYEST 

CHECK TRANSMITTER CARRIER BALANCE 

[32] NOTE INOICATION 
ON THRULINE YATTHETER 
AND OBSERVE ARPLITUOE 
OF CARRIER FREQUENCY 
AND TYO EGUAL TONES ON 
SPECTRUH ANALYZER 
DISPLAY 

-4(m) 

CARRIER 
700-HZ 2500-HZ 

FREGUENCY 
TONE TONE 

I I 

-4 -3 -2 -1 CENTER 
FREQUENCY 

FIG. 11 

‘I I I r 
LOG REF 

-10 

-20 

-40 

-60 

LOG 
06 



t [34] CHECK FIRST 
BALANCED MODULATOR 

, CIRCUIT BOARD 
ADJUSTRENT 
[OLP-5171 

I I 
I 

[35] REROVE ALL TEST CONNECTIONS 

;fi;I;o;TB:;;i SET &C WIT:&-- 
[36] ON SECOND BALANCED ROOULATOR 

I 
/ 1 EXAM’LE 

FRM TABLE C 

[37] PUT EXCITER CIRCUIT BOARD 
ACCESS COVER IN POSITION 

[38] SET TRANSHIT IWOE WITCH TO REM. 

[38] RAKE ENTRIES IN FCC TECHNICAL 
LOG IF REWIRED 

CHECK TRANSMITTER CARRIER BALANCE 

UATTHETER = 162 UATTS 
RIN DIFFERENCE = 44 08 

SHOWN IN FIG. 11 
O-TONE AW = -5 D8 
CARRIER AHP = -48 08 

DIFFERENCE = 44 08 

EXARLE lwETS RINIRW 
REQUIREENT; THEREFORE, 
CARRIER BALANCE TEST PASSES 

TABLE C 

~ RINIHlM 
AWLITWE 
DIFFERENCE 

44 06 
43.5 08 
43 08 
42.5 05 
42 06 
41.5 08 
41 08 

1 Issue 2 1 FEB 1979 1 

1 403-200-503 1 DLP I 

PA6E 9 of 9 15341 



SUIWARY CENTER FREQUENCY LINE OF SPECTRlM ANALYZER DISPLAY. IN A3J 
CONNECT THRULINE UATTRETER AND RF COAXIAL LOAD RESISTOR TO MOE. ESTABLISH AN ARPLITUDE REFERENCE OF TWO EQUAL TONES. IN 
TRANSRITTER FILTER OUTPUT. CONOITION ONE AUDIO OSCILLATOR FOR A3H. CARRIER AWLITUOE IS EQUAL TO OR NO GREATER THAN 2 08 
AN OUTPUT OF 700 HZ AT -18 08 AND ONE AUDIO OSCILLATOR FOR AN ABOVE REFERENCE. IN A3A. CARRIER ARLITUOE IS AT LEAST 8 08 
OUTPUT OF 2500 HZ AT -18 06 AND A COMNEO OUTPUT OF -16 08 BELOW ANG NO RORE THAN 12 08 BELOU REFERENCE 
THROU6H A RIXIN6 PAD. IN A3H RGOE, LOCATE CARRIER FREQUENCY TO 

b PAGE 2 

NOTE 1 
FOR ACCEPTANCE 
PROCEDURES. REFER 
ABNORflAL CONDITIONS 
TO INSTALLER FOR 
CORRECTION 

1 TABLE A 1 

EQUXPMENT REWIRED 

2 STAWARO TERMINATIONS 

AIXIIO MIXIN PAD 

RECOHMEMbEO TYPE 

3G8A 

3 2OOll RESISTORS UITH 
SUITABLE COWECTORS; 
HAKE UP LOCALLY 

TRANSFMR 6OOQ 1:l RATIO 

TRAN8HI6SION UECO J84021A 21A 
REASUlING SET (TM) 

I 2 AU010 OSCILLATOR8 I HP HODEL 2OOCO I 

NONIWOUCTIVE LOAD 6003 l/2 UATT RESISTOR 

THRULINE UATTRETER BIRO WOEL 43 YITH 250H 
ELEENT 

RF COAXIAL LOAD RESISTOR BIRD MODEL 6201 

SUITABLE PATCH CORDS 

SPECTRUM ANALYZER HP IK)DEL 141T DISPLAY 
HP I#DEL 85538 RF 
HP !WbEL 85528 IF 

CHECK TRANSMITTER CARRIER LEVEL 



[4] IWSERT ONE 368A TERHIWATION INTO 
VOICE LINE JACK AND ONE 388A 
TERHINAT~N INTo STATUS LINE JACK [FIG. l] 

[5] USE THREE 200R RESISTORS AN0 SUITABLE 
CONNECTORS AND HAKE HIXING PAD AS 
SHOWN IN FIG. 2 

[8] CONNECT HIXING PAD TO TRANSFORMER As 
SHOWN IN FIG. 3 

NIXING PAD 

FIG. 2 

CHECK TRANSMITTER CARRIER LEVEL 

VOICE I 

LINE RON EQUIP 

5 
FIG. 1 

UNBAL 8AL 

T--~(~: 

HIXIMG PAD 
BOOR 
1:' 

FIG. 3 



[71 

PI 

PI 

[‘Ol 

CONDITION 21A TMS TO 
MEASURE 06 [ OLP-5261 --I 

SEE FIG. 4. CONNECT OET 
IN 600R INPUT OF THSm 
m OF TRANSFORMER 

MIXING PAD 

SEE FIG. 4. CONOITION AUDIO 
OSCILLATOR FOR TEST [ OLP-5281 
AND CONNECT TO NIXING PAD 

SEE FIG. 4. CONNECT 600R 
RESISTOR TO MIXING PAD 

[ 1 l] OBSERVE THS AND INCREASE 

t;s”~:~L:~~~i!iN~~~~~” / 
INDICATES -18 08 

[12] DISCONNECT 600R RESISTOR 
FROM MIXING PAD 

CHECK TRANSMITTER CARRIER LEVEL 

FIG. 4 

Issue 2 1 FEB 1979 

I*1 ;&I 



[13] SEE FIG. 5. COWOITION 
OTHER AUDIO OSCILLATOR 
FOR 2500-HZ OUTPUT AND 
CONNECT TO MIXING 

PAD\ 

------------ 
r 

MIXING PAD 

[14] DISCONNECT 700-HZ 
AUDIO OSCILLATOR 
FROM MIXING PAD AN0 
CONNECT 6OOG RESISTOR 
TO MIXING PAD 

[15] OBSERVE THS AN0 
INCREASE POUER OUTPUT 
OF 2500-HZ AUDIO 
OSCILLATOR UNTIL THS 
INDICATES -18 08 

700-HZ AND 2500-HZ 
COR8INEO OUTPUT 
SET AT -16 08 

[16] DISCONNECT 6000 
ESf~;O~,RA~i CONNECT 

OSCILLATOR [FIG. 51 

/ 

CHECK TRANSMITTER CARRIER LEVEL 

6AL .T 

I -- 

I 

> 

n 

-l 

FIG. 5 



(171 SEE FIG. 6. DISCONNECT THS 
FROH TRANSFORMER AND 
CONNECT TRANSFORHER TO 
VOICE EQUIP JACK 

[ 18) SEE FIG. 7. DISCONNECT 
ANTENNA COAX FROM 
TRANSMITTER FILTER 
OUTPUT 

[ 181 SEE FIG. 6. CONNECT THRULINE 
WATTMETER TO FILTER 
OUTPUT AN0 INSERT 250H 
ELEHENT INTO WATTHETER 
WITH ARROU PRINTED ON 
ELEMENT FACING RIGHT 

[ 201 SEE FIG. 8. CONNECT RF 
COAXIAL LOAD RESISTOR 
TO THRULINE WATTMETER 

r ------- “““-I 

&>&N6AL, 8AL ,; , 

$: I 
L -------------- I 

MIXIN PAD 

FILTER OUTPUT 

q 0 a 
BACK OF 
TRANSMITTER / 

FIG. 7 

FILTER 
OUTPUT ’ 

0 \ 
l 

LOAD 
l UATTHETER m RESISTOR 

4 

1 

250H ELEENT 

FIG. 6 

CHECK TRANSMITTER CARRIER LEVEL 

I- 
7 

6006 
1:’ 

I STATUS 

FIG. 6 

PA6E 5 of 11 



[21] CONDITION SPECTRUM ANALYZER FOR 
MEASUREMENT [OLP-5331 

[22] SET CONTROLS ON SPECTRUM ANALYZER 
AS SHOWN IN TABLE 6 

[ 231 SEE FIG. 8. CONNECT SPECTRUM 
ANALYZER TO PA RON JACK 

AUDIO 
OSCILLATOR 
2500 HZ 

I 

AUDIO 
OSCILLATOR 
700 HZ I 

FILTER 

PA 
RON 
f 

VOICE 
EQUIP 

TRANSMITTER 

FIG. 6 

CHECK TRANSMITTER CARRIER LEVEL 

TABLE 8 

SWITCH I POSITION 

DESIRED FREQUENCY 



[24] ON TRANSMITTER. SET TRANSMT 
MODE SWITCH TO ABH - 

[25] SEE NOTE 2 AND FIG. 10. ROTATE 
SPECTRUR ANALYZER FINE TUNE 
CONTROL UNTIL CARRIER FREQUENCY 
IS ON CENTER FREQUENCY LINE 

CARRIER 

[28] REROVE EXCITER CIRCUIT FREQUENCY 

BOARD ACCESS COVER 
\ 

[27] ON SECOND BALANCED MOOULATGR CIRCUIT BOARD. 
SET ALC SUITCH TO DOWN POSITION I 

[ 281 ON TRANSMITTER. SET TRANSMIT F#OE 
SUITCH TO A3J I 

- 

NGTE 2 
MAKE ADJUSTMENT. AS NECESSARY 
TO DISPLAY CONTtiOLS AN0 INPUT 
ATTENUATION TO OBTAIN OIm 
-FIG. 10. 
FREQUENCIES NOT IHPGRTAWT TO 
TEST UILL APPEAR ON DIGPLAY 
BUT ARE NOT ORAWN IN FIGURES 

LIN 

CHECK TRANSMITTER CARRIER LEVEL 

FRE 
w 
iQU 

FIG. 10 

l-r 

- 

- 

- 

lL 

- 

- 

- 

25GO-HZ 
TONE TONE 

\ LGG REF 



v [28] OBSERVE 
DISPLAY ON 
SPECTRUM 
ANALYZER. SEE 
FIG. 11 

[31] SEE NOTE 3. 
INCREASE POUER 

(321 SEE 
NOTE 4. RECORD 

TONES EQUAL IN 
+ OUTPUT OF AUDIO 

OSCILLATOR LOUEST 
l AMPLITUDE OF 

AHPLITUOE IN AMPLITUDE AND 
TWO EQUAL TONES 

HAKE EPUAL * 

LII 

700-HZ 2500-HZ 
CARRIER TONE TONE 

FREQUENCY 

I 

4 4 

t: t: 
3 3 

2 2 

1 1 

Ill Ill II11 II11 111, 111, 111, 111, 

-4 -4 -3 -3 
I,,, ,,,L I,,, ,,,L 

-2 -2 -1 FREGU&Y CENT -1 FREGU&Y CENT 

FIG. 11 

CHECK TRANSMITTER CARRIER LEVEL 

\ 

r 

L 

u 

LOG REF 
1111 Ill1 

-‘I 

-2m 

-3a 

J”’ “‘I 

-40 

-50 

-60 

LOG 
08 

! NOTE6 
3. NORHALLY. 2500-HZ 

TONE AWLITUOE 18 
LOWEST 

4. AHPLITUOE OF TM 
EQUAL TONES IN ABJ 
WOE 16 REFERENCE 
FOR TEST. FIG. 11 
SHOW8 THE TWO EQUAL 
TONES AT -5 D8 



TRANSMIT HGOE 

CARRIER FREQUENCY 
ARPLITUOE ON 
SPECTRUM ANALYZER 

EQUAL TO OR NO 
GREATER THAN 2 08 
ABOVE THAT RECORDED 
IN STEP 32. [EXAMPLE 1 
AND FIG. 101 

I NO 

BALANCED HGOULATOR 
CIRCUIT BOARD 
ADJUSTMENT 

ARPLIFIER/UIOE8ANO AMPLIFIER 
ADJUSTRENT [OLP-5201 OR 
FOR CHANNEL 2. 3. AN0 4, 
CHECK 3-CHAMEL TUNED 
AMPLIFIER ADJUSTMENT 

EXMPLE 1 

MPLITLlOE OF TUG EQUAL TONE6 IN 
A3J OF FIG. 11 * -5 08 

AWLITUOE OF CARRIER FREQUENCY 
IN A3H OF FIG. 10 * -5 08 

TEST PASSES. 

CARRIER FREQUENCY AMPLITUDE 
COULD BE BETUEEN -5 06 AN0 -3 08 
TO REET REQUIREHENT 

+(PAGE lib 



[ 381 OBSERVE 
CARRIER FREQUENCY 
AHPLITUOE ON 
SPECTRLM ANALYZER 
DISPLAY 

A 

[40] IS CARRIER 
FREQUENCY AHPLITUOE 
AT LEAST 6 08 AND 
NO HORE THAN 12 08 
BELOW THAT RECORDED 
IN STEP 32 [EXAMPLE 
2 AN0 FIG. 121 

I NO 

EXAHPLE 2 
AHPLITUOE OF TWG EQUAL 
TONES IN A3J OF FIG. 
11 = -5 06 

AMPLITUDE OF CARRIER 
FREQUENCY IN A3A OF 
FIG. 12 = -15 08 

TEST PASSES. 

CARRIER FREQUENCY 
AHPLITUOE COULD BE 
BETWEEN -13 08 AN0 -17 
08 TO HEET REQUIREMNT 

L 

CHECK TRANSMITTER CARRIER LEVEL 

LIN 

CARRIER 700-HZ 2500-HZ 
FREGUENCY TONE TONE 

I \ LOG REF 

7 

8 

5 

I"' "'1 "'1 "'1 "'1 
4 

2 

\ 

1 

-4 -3 -2 -1 
FRC: 

-Ill I'll Ill1 lrlr 

JENCY 

LOG 
08 

FIG. 12 



[42] REMOVE ALL TEST CONNECTIONS 

[43] ON SECOND BALANCED ROOULATOR CIRCUIT BOARD, 
SET &C SWITCH TO UP POSITION 

[44] PUT EXCITER CIRCUIT BOARD ACCESS 
COVER IN POSITION 

[45] SET TRANSMIT MODE SUITCH TO REM. 

[48] HAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED 

I Issue 2 I FEB 1979 I 

CHECK TRANSMITTER CARRIER LEVEL 

1 403-200-503 1 DLP I 
L I 

PAGE 11 of 11 15351 



[l] SET MAIN POUER SWITCH TO OFF 

[ 21 SEE UARINING. REROVE FRONT 
PANEL ON SIGNALING CONTROL 
UNIT AND REMOVE ALL PLUG-IN 

:;;; 1;;; 8oARoS [oLp-5251[\ [ 31 SEE DANGER. OPEN 

141 

TRANSMITTER CABINET .-((iq 

[I] IS LOU VOLTAGE 
FAIL-SAFE CIRCUIT 
BOARD TO BE INSTALL 

DISCONNECT THE GROUND STRAP, OR REltGVEO 

S06, S07, AND TS3 TERMINAL STRIP 
CONNECTIONS ON THE REAR OF THE 
SIGNALING CONTROL UNIT REHGVEO 

[5] REROVE SIGNALING CONTROL PANEL FROM RADIO BAY 

[S] REMOVE REAR COVER ON CIRCUIT BOARDS w 
LOW VOLTAGE 
FAIL-SAFE 
(REAF OF UNIT) 

I 
\ 
\ NORM I 

@ RON RCVR 

FIG. 1 

.EO 

> 

[ 81 SEE FIG. 1. LOCATE 
CIRCUIT BOARD TO 
BE REMOVED 

[ 8) SEE TABLE A. 016CONNECT 
THE SIX PIGTAIL CONNECTIONS 
COHING FRm LOW VOLTAGE 
FAIL-SAFE CIRCUIT BOARD 

[ 101 REMIVE THE TWG 8CREW8 
8ECURIM3 CIRCUIT BOARD 

(111 RERGVE CIRCUIT BOARD 

REMOVE AND/OR INSTALL LOW VOLTAGE FAIL-SAFE CIRCUIT BOARD 

NOT TOUCH ANY 
BARE GURFACE 
SUCH AS CGNTACT 



[ 12) SEE FIG. 1. LOCATE 
SLOT POSITION CIRCUIT 
BOARD IS TO BE 

INSTALLED IN I 

[13] INSTALL CIRCUIT BOARD 
WITH TWO SECURING SCREUS 

(141 SEE TABLE A. CONNECT THE 
SIX PIGTAIL CONNECTIONS 
FROM THE LOW VOLTAGE 
FAIL-SAFE CIRCUIT BOARD TO 
THE SIGNALING CIRCUIT BOARDS 

[15] REPLACE REAR COVER 
REWOVE0 IN STEP 6 

[16] REPLACE SIGNALING CONTROL 
PANEL REMOVED IN STEP 5-4 

1171 REPLACE THE GROUND STRAP, 
m. w. AND m TERMINAL 
STRAP CONNECTIONS REMOVED 
IN STEP 4 

['S] REPLACE ALL PLUG-IN CIRCUIT 
BOARDS AND REPLACE FRONT PANEL 
REMOVED IN STEP 2 [OLP-525l.p/ 

[18] CLOSE REAR DOOR AND SET 
MAIN POWER SWITCH TO fi 

1 

TABLE A 

Lo1) VOLTAGE 
SIGNALIN CIRanfS FAIL SAFE CIRCUIT 

WARD 

CIRWIT ROARDS PIN 
molt 1ERUIwll 
cam 

AUXILIARY SIGNALING (1) 15 RED A 

AUXILIARY SIGNALING (1) ON0 8LACK 8 

AUXILIARY SIGNALING (1) 8 BROWN C 

TRANSMITTER BUFFER (2) 13 GRANGE 0 

OSCILLATOR-SWITCH (3) 11 
CON6INER YELLOW E 

OSCILLATOR-SUITCH (3) 12 GREEN F 
COR8INER 

REMOVE AND/OR INSTALL LOW VOLTAGE FAIL-SAFE CIRCUIT BOARD 



111 CONNECT LINE POUER 
CORD TO 115-V. 60-HZ 

RED 

LAHP \ 
400 VTVH 

08 VOLTS VOLT6 08 
-10 .3 10 
-20 .l 3 l 10 
-30 .Ol 10 +20 
-40 .03 30 +30 
-50 .003 100 +40 
-60 .OOl 300 +50 

INPUT OUTPUl 

FIG. 1 

CDNDITIDN HP 400 ( ) VTVM FOR MEASUREMENT 

23 PAGE 3 

/ POUER 
SUITCH 



[7] SET RAlE 
SWITCH TO 
POSITION CALLED 
FOR IN APPLICABLE 
TEST PROCEDURE 

I 

A 
[6] SET RANGE 
SUITCH fl 
VOLTS POS1.N . 

l 
[8] CONNECT METER (81 SET RAIE 

SWITCH TO LOWEST 
- [ 101 NOTE e [ll] CGMPUTE 

END OF TEST CORD SWITCH SETTIN VALUE OF 
0 TO INPUT JACKS; . POSITION THAT 

p UILL GIVE AN 
__+ AN0 RETER 0 MEASURED VOLTAGE. . 

OTH?ilTNO TO TEST INOICATION. SEE SEE TABLE 6 
POINTS CALLED FOR ON-SCALE INOICATIOW TABLE A 

L I I I 

TABLE A 

RANGE SWITCH v 
READ RB VOLT6 

SETTING 
(VOLTS) o- 

I EXAM’LES OF VOLTAGE COHPUTATIOW 

I REASUREO VOLTAGE * ,$rF;;;T;;A;ET;;;E X RETER INOICATION 

I COWOITIOWS 
I 

COflPUTATION 

I 
RETER INOICATIGN 1.5 
RANGE SWITCH SETTING .03 

I 

+3 x 1.5 = .015 VOLT 

METER FULL SCALE VALUE 3 

I METER INOICATION .8 
RANGE SWITCH SETTING 10 4 X .8 * 8 VOLTS 

METER FULL SCALE VALUE 1 

I 

CONDITION HP 400 ( ) VTVM FOR MEASUREMENT 

-1 
1 PAoE2of3 15371 



[12] SET e SYITCH 
TO DESIRED OG RANGE 

[ 131 CONNECT HETER END 
OF TEST CORD TO 
INPUT JACKS 

[ 141 CONNECT APPARATUS EN0 
OF TEST CORD TO 
TEST POINTS GIVEN 
IN TEST 

[IS] DOES HETER ’ [ 171 NOTE e [ 181 CGHPUTE 08 

INDICATE BETYEEN YES WITCH SETTING LEVEL OF SIGNAL 

-8 AND +2 ON a 0 AN0 METER L MEASURED. SEE 

08 SCALE INDICATION TABLE C 

NO 
L 

. m 
[ 181 SET RANGE 
SYITCH SO?;rr’ilR 
INDICATES BETUEEN, 
-8 AND +2 ON 
08 SCALE 

TABLE C 
EXAMPLES OF 08 CCUlPUTATION 

SIGNAL LEVEL IN 08 IS THE RANGE SUITCH SETTING PLUS OR 
RINUS THE METER 08 SCALE INDICATION 

~ 
CONDITION HP 400 ( ) VTVM FOR MEASUREMENT 



[l] CONNECT NOISE GENERATOR 
TO 115-VAC OUTLET 
UITH CORD-AND-PLUG ASSETIBLY 

(21 SET BULTIPLY BY SUITCH 
TO 1.0 POSITION. SEE FIG. 1 

[3] SET LOU HIGH SUITCH TO 

SF poslT1oN\ \ 

’ 

. I 
[8] OBSERVE OUTPUT 
VOLTS NETER ii-- 

l ADJUST OUTPUT 
CONTROL FOR 
CONVENIENT HETER 
INDICATION 

I 

[4] SET RANGE SWITCH TO 
20 Kii-hITION 

(51 ADJUST OUTPUT CONTROL 
TO HIDR~OSITION 

[8] SET POYER SWITCH TO 
30 SEC DELAY POSITION 

[7] WAIT 30-45 SECONDS 

I 
+ [ 10) IS FLUCTUATION 

’ ABOUT ONE BETER 
[S] OBSERVE 

121 N-ax 

HETER FOR 
DIVISION, OR IS IT ONE ENERATOR 
FLUCTUATING ABOUT 

.Q 
READY FOR 

FLUCTUATION FIVE BETER DIVI8IONS USE 

POWER 
30 SEC DELAY RANGE 

o @ 20 KHz@+ LfBfl o;uT 

13808 RANDOil NOISE 
GENERATOR 

c-m 4 
r1li. 1 

MANUFACTURER’S 
8ERVICE MBUAL 
FOR CONBECTIBG 
SPOTTER IN GA8 

CONDITION 13906 RANDOM NOISE GENERATOR FOR TEST 



SURRARY 
CONNECT 13808 RANDOM NOISE GENERATOR TO VOICE EQUIP JACK WITH 
OUTPUT OF 80 DBRN. UITH VOM CONNECTED TO TP7 OF AUXILIARY 
SIGNALING BOARD. ADJUST R2 SLOWLY FOR +I2 VOLT INDICATION ON 
VOM. SET OUTPUT OF 13808 FOR 57 DBRN AND OBSERVE VOM DROPS TO 
0 VOLT 

FOR AUXILIARY 
YES 

4 

AUXILIARY SIGNALING BOARD 

FIG. 1 

[3] GET EQUIPRENT SHOUN IN TABLE A 

( 
[4] INSTALL 388A TERMINATIONS IN 

VOICE LINE AND STATUS LINE JACKS 

[S] SEE FIG. 1. REROVE SIGNALING BOARD 
ACCESS COVER AND LOCATE 
AUXILIARY SIGNALING BOARD (NO. ,1, 

(81 INSTALL EXTENDER BOARD BETUEEN 
AUXILIARY SIGNALING BOARD AND 
SIGNALING BOARD BASKET [DLP-5251 

ADJUST AUXILIARY SIGNALING CIRCUIT BOARD 

TABLE A 

EQUIPMENT RECMMENDED 
REQUIRED TYPE 

TOOL KIT NONRETALLIC TUNING 
TOOLS; SCREUORIVER 

NOISE HEASURING UECO RODEL 3C 
SET (MTS) 

2 TERMNATIONS, 388A 
STANDARD 

RANDQFI NOISE GENERAL RADIO 
GENERATOR RODEL 13808 

VOLT-OIM-AMETER 
(VW 

KS-14510 



[7] CONDITION KS-14510 VOM FOR 
HEASUREHENT [ DLP-5301 

[S] CONNECT VM TO Tp7 OF AUXILIARY SIGNALING BOARD 
UITH REFERENCE GROUND. SEE FIG. 2 

[8] CONDITION 13808 RANDOR NOISE GENERATOR FOR 
TEST [DLP-5381 

TEST 
CONNECTIONS 

(lo] CONNECT 13808 TO VOICE EQUIP JACK 

[ 11] CONDITION 3C NR FOR 
NEASURERENT [ DLP-5321 

[ 12) SET 3C NHS FOR 3KC FLAT AND CONNECT TO 
VOICE RON JACK 

(131 SET NOISE OUTPUT OF 13808 UNTIL 3C 
INDICATES 60 DBRN 

ADJUST AUXILIARY SIGNALING CIRCUIT BOARD 

TP7 

FIG. 2 

R2 



[14] SEE FIG. 2. ADJUST @ SIX 
TURNS COUNTERCLOCKWISE- 

[ 151 OBSERVE VOH AND ADJUST E 
SLOULY CLOCKUISE UNTIL 
+12V INDICATION JUST APPEARS 
ON VOW. SEE NOTE 1 

SIGNALING BOARD 

[ 181 SET NOISE OUTPUT OF 13808 

1’81 

UNTIL 3C INDICATES 57 DBRN 
0 UITHIN 10 SEC 

OBSERVE VM NO NO NO 

[21] SEE NOTE 
2. RETURN TO l 

I 

ADJUST AUXILIARY SIGNALING CIRCUIT BOARD 

4 
[22 REPLACE 

1 AUX LIARY 
SIGNALING BOARD 
UITH NEU GNE 
[ DLP-525) ; RETURN 
TO STEP 1 1 NOTE8 

1. R2 ADJUSTNENT SETS A LOGIC 1 
n TP7 UITH BO-DBRN NOISE 
AT flYPUT. IT IS NOT NECESSAR’ 
TO HAVE EXACTLY +12V ATE 

2. IT MAY BE NECESSARY TO REPEA’ 
THI8 ADJUSTRENT SEVERAL TIRE! 
TO GET EXPECTED INDICATION 



[23] REFWE EXTENDER BOARD AND 
IWSTALL AUXILIARY SIGNALING 
BOARD IN ORIGINAL POSITION 

[24] REBOVE ALL TEST CONNECTIONS 

[25] HAKE ENTRIES IN FCC TECHNICAL 
LOG IF REQUIRED 

ADJUST AUXILIARY SIGNALING CIRCUIT BOARD 



] CONNECT LINE CORD TO 117-VAC POUER SUPPLY 1’ 

I2 ‘1 DEPRESS PUSHBUTTON OF FUNCTION TO BE MEASURED [FIG. 1 ],-a 

[4] DEPRESS E PUSHBUTTON -“3 

[S] SET RANGE SUITCH TO DESIRED RANGE / 

[ 61 SEE YARNING. CONNECT TEST LEADS TO EQUIPRENT UNDER TEST 

[3] CONNECT TEST LEADS FOR SPECIFIC 
MEASUREHENT TO BE RADE 

POUER IS NOT APPLIED TO THE 
CIRCUIT BEING MEASUREO. AS 
DAMAGE TO THE METER UILL 

I I 
34688 MULTIHETEF 

!E:: 

0 0 

CM 

0 
0 1 

R ONLY 

0 0 1 
r 

CONDITION HEWLETT a -rACXARD 34QPB DIGITAL MULTIMETER 

FOR MEASUREMENT 



[ 131 YHEN CIRCUIT BOARD 
TEST IS CONPLETEO. IF 
NECESSARY, REHOVE CIRCUIT 
AND/OR EXTENDER BOARDS. 
INSTALL UORKING CIRCUIT 
BOARD INTO BOARD CARRIER 
USING STEPS 10 THRU 12. 
STORE EXTENOER BOARD 

[ 141 USING METAL HANDLES, SLIDE 
ROUTINER TEST SET INTO CASE 

[ 151 CONNECT CASE AND ROUTINER 
TEST SET USING FOUR SCREWS 
REMOVED IN STEP 3 

OSCILLATOR POTENTIOMETER 

FILTER-LIMITER-DETECTOR 73 

TRANSMITTER LOGI- 

OSCILLATOR-SUITCH- I 
COMBINER ROUTINER I I- &* 

TRANSMITTER BUFFER ROUTINER ,+Tt 1 

TRANSMITTER STANDBY ROUTINER 
I c -i I 

RECEIVER BUFFER ROUTINER 14 *h LI 

OSCILLATOR-SUITCH- 
COMBINER ROUTINER 

RECEIVER LOGIC ROUTINER 

FILTER-LIHITER-DETECTOR- 

REMOVE AND INSTALL ROUTINER TEST SET CIRCUIT BOARD 

ROUTINER FRONT PANEL 
(BACK SIDE) 

FIG. 1 



POBER FRtM ROUTINER 
AN0 REMWE ALL 
CIRCUIT BOARDS. 

ON BOTTM OF ROUTINER. 
ROTATE Rl VOLTAGE 
ADJUST m OVERVOLTAGE 
PROTECTOR FULLY 
CLOCKUISE 

w 

[3] CONNECT DC 
VOLTMETER TO TERBINALS 
8 (CON) AND 7 (+V) 
BN POBER SUPPLY AND 
SET TR-RR-XR-OFF SUITCH 
ON FRONT OF ROUTINER 
TO pR 

[7] ADJUST fi ON 
OVERVOLTAGE PROTECTOR 
FULLY COUNTERCLOCKUISE 
UNTIL INDICATION ON 
VOLTHETER DROPS 
OFF ABRUPTLY 

[S] ADJUST 
VDC ADJ RB ON 
LOPER 

I SUPPLY TO OBTAIN 
CORRECT VOLTAGE II 

I SHOBN ON SD-2Rlll 
AND HANUFACTURER’8 I 

j BANUAL 

POWER SUPPLY OUTPUT 

(81 REDUCE POUER 
SUPPLY OUTPUT 
VOLTAGE BY ROTATIM 
WC ADJ RB A 
CONSIDERABLE AFW)UNl 

[ 12) CHECX POBER 
SUPPLY CIRCUITS I 
A8 GHOBN ON 8D-2Rlll 

111 I8 
c VOL AGE 

AND IN MANUFACTURER’S ADJUSTED TO 

I”““’ 

[ 81 RESET OVERVOLTAGE 
PROTECTOR BY SETTING 

l 
TR-RR-XR-OFF SUITCH 
ON FRONT PANEL TO 
OFF AND BACK TO (R - 

I 

OUTPUT VOLTAGE 
OF +12 VOLTS 

9 
1131 SEE YARNING. I 
BEM~VE POYER 
FRGB ROUTINER, 
DISCOBNECT VOLTBETER, 
AND REPLACE 
CIRCUIT BOARDS 

NOTE 
BAMJFACTURER’S 
MANUALS FOR POBER 
SUPPLY MKI OVERVOLTAGE 
PROTECTOR ABE SUPPLIED 
UITH ROUTINER 

b 
, 
I WARNING I / 
’ BHEN RETlOVING OB 

I 

' INSTALLINS CIRCUIT 
; BOARDS, FOLLOU 
, PROCEDURES OUTLINED 
, IN DLP-541 TO PREVENT 
’ DAHAGE TO EQUIPRENT 
? 

2 

I / 
I DANGER / 
I 120 VOLTS AC IS / 

’ PRESENT IN THIS UNIT. ; 
USE CAUTION NOT TO / 

’ TOUCH EXPOSED POINT8 I 
1 CARRYING THIS VOLTAGE 1 



[ I] SEE DANGER 1. REHOVE POUER AND 
CONNECTIONS FROM ROUTINER, 
AND REtlOVE ROUTINER FROM CASE 

IoLp-5411\ 
[2] RECONNECT POUER AN1 1 SET 

TR-RR-XR-OFF SWITCt I ON FRONT 
PANEL OF ROUTINEt 

[ 31 CONDITION FREQUENCY COUNTER 
DLP-527 AND CONNECT COUNTER 

INPUT TO OSCT OUT JACK 

ROUTINER CONDITIONED [S] SEE TABLE A AND 

FOR OSCILLATOR FREQUENCY FZG; ;; ;TFy;:EPS 6 

FREQUENCY AND BAKE 
ADJUSTMENTS AS REQUIRED. 
IF TROUBLE 18 ENCOUNTERED, 
CONTINUE TO NEXT STEP 

’ 

TABLE A - OSCILLATOR ADJUSTBENTS 

R7 R8 
RB 

;; R6 R14 R15 
R13 

R2 R3 
Rl 

;;A R12 

POTENTIMETER 1 FREQUENCY 

Rl 
R2 
R3 
R4 
R5 
RB 
Rf 
RI) 
R8 

2800 (T) L 
2900 (T) NOR 
2800 (T) H 
2800 (R) L 
2900 (R) NOR 
2800 (R) H 
2100 (T) BOR 
2100 (T) L 
2100 (T) H 

c 
I I 

I l (T) TRAB8MITTER 8ZDE 
(R) RECEIVER SIDE 

FIG. 1 - OSCILLATOR POTENTIMETER BOARD 

ADJUST ROUTINER TEST SET OUTPUT FREQUENCIES 

POTENTITMETER FREQUENCY 

RlO 1800 (T) L 
RI1 1800 (T) H 
R12 1800 (T) NOR 
R13 2100 (R) L 
R14 2100 (R) NOR 
Rl5 2100 (R) H 
RlS 1800 (R) L 
R17 lBO0 (R) H 
R18 18OO (R) NOR D DANGER 1 

120 VOLT8 AC 18 
PRESENT IN THI8 
UNIT. USE CAUTION 
NOT TO TOUCH EXPOSED 
POINTB CARRYIW 
THIS VOLTAGE 



[S] ON RIGHT SIDE OF FRONT PANEL, OPERATE AND HOLD 1800 ON SUITCH 

[7] OBSERVE FREQUENCY COUNTER AND ADJUST &? FOR AN INDICATION OF 1800 HZ AND RELEASE 1800 ON SUITCH 

[S] ON RIGHT SIDE OF FRONT PANEL, OPERATE AN0 HOLD 2100 ON SUITCH 

(81 OBSERVE FREQUENCY COUNTER AND ADJUST R7 FOR AN INDICATIGN OF 2100 HZ AND RELEASE 2100 ON SUITCH 

[ IO] ON RIGHT SIDE OF FRONT PANEL, OPERATE AND HOLD 2800 ON SUITCH 

[ 111 OBSERVE FREQUENCY COUNTER ABD ADJUST g FOR AN INDICATION OF 2800 HZ AND RELEASE 2800 ON UITCH 

[ 121 ON RZGHT 8IDE MIDDLE OF FRONT PANEL, ROTATE 9. E. AM) 2900 SUITCHES TO THE J PO8ZTION 

[ 131 ON RIGHT 8IDE OF FRONT PANEL, OPERATE ABD HOLD 1900 OB SUITCH 

[ 141 OBSERVE FREQUENCY COUNTER ABO ADJUGT E FOR AN INDICATION OF 1889 HZ AND RELEASE 1800 ON SWITCH 

ADJUST ROUTINER TEST SET OUTPUT FREQUENCIES 



[ 151 ON RIGHT SIDE OF FRONT PANEL, OPERATE AND HOLD 2100 ON SWITCH 

[IS] OBSERVE FREQUENCY COUNfER AND ADJUST E FOR AN INDICATION OF 2088 HZ AND RELEASE 2100 ON SUITCH 

[ 17) ON RIGHT SIDE OF FRONT PANEL, OPERATE AND HOLD 2800 ON SUITCH 

[ 18) OBSERVE FREQUENCY COUNTER AND ADJUST F FOR AN INDICATION OF 2886 HZ AND RELEASE 2800 ON SUITCH 

[ 181 ON RIGHT SIDE MIDDLE OF FRONT PANEL, ROTATE 1900, , AND 2900 WITCHES TO THE! POSITION 

1201 ON RIdHT SIDE OF FRONT PANEL, OPERATE AN0 HOLD 1800 ON SUITCH 

1211 OBSERVE FREQUENCY COUNTER AN0 ADJUST Ri 1 FOR AN INOICATION OF 1811 HZ AN0 RELEASE 1800 ON SUITCH - 

[22] ON RIGHT SIDE OF FRONT PANEL, OPERATE AN0 HOLD 2100 ON SUITCH 

(231 OBSERVE FREQUENCY COUNTER AND ADJUST E FOR AN INOICATION OF 2111 HZ AND RELEASE 2100 ON SUITCH 

ADJUST ROUTINER TEST SET OUTPUT FREQUENCIES 

Zssuo 2 1 FEB 1979 
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124) ON RIGHT SIDE OF FRONT PANEL, OPERATE AND HOLD THE 2800 ON SUITCH 

[25] OBSERVE FREQUENCY COUNTER AND ADJUST R3 FOR AN IWICATION OF 2814 HZ AND RELEASE THE 2800 ON SUITCH 

[2G] 018CONBECT FREQUENCY COUNTER FRGH G8CT OUT JACK AND CONUECT FREQUENCY COUNTER TO 08CR OUT JACK 

[ 271 ON LEFT SIDE MIDDLE OF FRONT PANEL, ROTATE 1800. 2100. AND SUITCHES TO lyoR POSITION -- 

(281 ON LEFT SIDE OF FRONT PANEL. OPERATE AND HOLD 1800 ON SUITCH 

(281 OBSERVE FREQUENCY COUNTER AND ADJUST &! FOR AN INDICATION OF 1800 HZ AND RELEA8E 1900 ON SUITCH 

[ 301 ON LEFT SIDE OF FRONT PANEL, OPERATE AND HOLD 2100 ON SUITCH 

[31] OBSERVE FREQUENCY COUNTER AND ADJUST Ri4 FOR AN INDICATION OF 2100 HZ AND RELEASE 2100 ON SUITCH 

(321 ON LEFT SIDE OF FRONT PANEL, OPERATE AND HOLD 2900 OB SUITCH 

[33] OBSERVE FREQUENCY COUNTER AND ADJUST E FOR AN INDICATION OF 2800 HZ AND RELEASE 2800 ON SUITCH 



[34] ON LEFT SIDE MIDDLE OF FRONT PANEL, ROTATE 1800, 2100. AND 2800 SYITCHES TO THE ,L POSITION m- 

[35] ON LEFT SIDE OF FRONT PANEL, OPERATE AND HOLD 1800 ON SUITCH 

[36] OBSERVE FREQUENCY COUNTER AND ADJUST RlS FOR AN INDICATION OF 1888 HZ AND RELEASE 1800 ON SWITCH - 

[37] ON LEFT SIDE OF FRONT PANEL, OPERATE AND HOLD 2100 ON SUITCH 

[38] OBSERVE FREQUENCY COUNTER AND ADJUST R13 FOR AN INDICATION OF 2088 HZ AND RELEASE 2100 ON SWITCH 

[38] ON LEFT SIDE OF FRONT PANEL, OPERATE AND HOLD 2800 ON SUITCH 

[ 401 OBSERVE FREQUENCY COUNTER AND ADJUST R4 FOR AN INDICATION OF 2886 HZ AND RELEASE 2800 ON 8UITCH 

[ 411 ON LEFT SIDE RIDDLE OF FRONT PANEL, ROTATE 1900, 2100. AND SUfTCHES TO ,H PWITION 

ADJUST ROUTINER TEST SET OUTPUT FREQUENCIES 



142) ON LEFT SIDE OF FRONT PANEL, OPERATE AND HOLD 18W ON SUITCH 

[43] OBSERVE FREQUENCY COUNTER AND ADJUST R17 FOR AN INDICATION OF 1811 HZ AND RELEASE 1800 ON SUITCH - 

[44] ON LEFT SIDE OF FRONT PANEL, OPERATE AND HOLD 2100 ON SUITCH 

[45] OBSERVE FREQUENCY COUNTER AUD ADJUST R15 FOI) AN INOICATION OF 2111 HZ AND RELEASE 2100 ON 8MZTCH - 

[ 461 ON LEFT SIDE OF FRONT PANEL, OPERATE Am HOLD 2BW ON 8UITCH 

[47] OBSERVE FREQUENCY COUNTER AND ADJUST s FOR AN INDICATION OF 2814 HZ AND RELEASE 2800 ON SUITCH 

ADJUST ROUTINER TEST SET OUTPUT FREQUENCIES 



[48] SEE DANGER [ 521 SEE WARNING. 
UERE ALL FREQUEN CHECK FUNCTIONAL 
ADJUSTMENTS MADE TlGRE THAN ONE a OPERATE PATH FOR 
UITHOUT TROUBLE ADJUSTMENT. SEE ADJUSTBENT AS SHOUN 

IN TAD-137. SEE 

YES NOTE8 1 AND 2 

[ 541 DISCONNECT -l FREQUENCY 
COUNTER FROB 
ROUTINER 

l- 
[ 55) DISCONNECT 
POUER FRIM I I 
ROUTINER AND 
REPLACE ROUTINER 
IN CASE [DLP-5411 

53 SEE UARNIBG. CHECK 
IN4 U TIOBAL OPERATE 
PATH A8 SHOWN IN 
TAO-137 AN0 SD-2Rlll. 
REPLACE CIRCUIT 
BOARDS A8 REQUIRED. 
8EE NOTE8 1 AND 2 

ADJUST ROUTINER TEST SET WWUT FREQUENCIES 

NOTES 

1. PARTICULAR ATTENTION 
SHOULD BE GIVEN TO 
FAULTY AWD 
INTERRITTENT GUITCH 
CBNTACTS 

2. BHEN OSCILLATOR 
POTENTIWTER OR 
OSCILLATOR-SYITCH- 
CWIBINER BOARD8 ARE 
REPLACED, ALL 
ADJUST~NTS OB THIS 
PROCEDURE BUST BE 
REPEATED AND DLP-S44 
RU8T BE PERFORMED 

L/I IN DLP-541 TO PBEVENTL/I 

/ 120 VOLTS AC 18 / 

/ PRESENT IN THIS WIT. / 
’ USE CAUTIOB NOT TO 
’ TOUCH EXPOIED POINTS / 
’ CARRYImi THIS VOLTAQE / 

Issue 2 1 FEB 1979 
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[ 1] REBQVE POBER AND RErWlVE ROUTINER 
TEST SET FRM CA8E [DLP-5411 

[2] SEE DAlYOER AND YARNIN 1. 
PLACE OSCILLATOR-SUITCH-C@!BINER 
CIRCUIT BOARD NO. 4 (TRANSRITTER) 
ON EXTENDER BOARD [DLP-5411 

ROUTINER TEST SET 
[3] RECOBNECT POBER AN0 SET 

TR-RR-XR-OFF SUITCH ON 
FRONT PANEL TO fi 

CONDITIONED FOR 

[ 4 ] ON RIBHT BIDE OF FROBT PANEL, 
IIERT TYPE 8BA (0 De) 
PAD INTO OUT JACK 

/ 

- 

[51 CM~ITI~N 21~ TR~ISSION 
MASURINS SET [DLP-5281 AND 
CONNECT DET IN SOOR JACK ON RTS 

ADJUST RWTINER TEST SET OUTPUT LEVELS 

WEM REHOVIN6 OR 
ZNSTALtIlYQ CZBCltIT 
BOARDS, FOtLW 
PROCEWRES OUTLINED 
IN DLP-541 TO PREVENT 
DABAGE TO EQUIPRENT 

ffl DANGER 
120 VOLTS AC IS 
PRESENT IN THIS UNIT. 
USE CAUTION NOT TO 
TOUCH EXPOSED POINTS 
CARRYINS THIS VOLTABE 

1 Zrruo 2 1 FEB 1979 1 
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[S] ON RIGHT SIDE OF FRONT PANEL, OPERATE 
AND HOLD 1800 ON SUITCH 

[7] NOTE INDICATION ON TRANSMISSION MEASURING 
SET (TM) AND RELEASE 1800 ON SUITCH 

- 7 

181 

PI 

OPERATE AND HOLD 2100 ON SUITCH 

DBR FOR 1800 HZ AND YES 

NOTE INDICATION ON THS AND 
2100 HZ TONES AND 

RELEASE 2100 ON WITCH -1022.0 DBH FOR 2800 

i’O1 

[“I 

OPERATE AND HOLD 2800 ON SUITCH / Iyo A PAGE 5 

r\ 

NOTE INDICATION ON TN8 AND 
RELEASE 2800 ON SUITCH 

ADJUST ROUTINER TEST SET OUTPUT LEVELS 



[ 131 SET TR-RR-XR-OFF WITCH ON FRONT PANEL TO OFF 

[ 141 SEE YARNIN 2. REROVE OSCT BOARD NO. 4 FROB 
EXTENDER AND REINSTALL IN PLACE [OLP-5411 

[ 151 RETKIVE AND INSTALL OSCR BOARD 
(RECEIVER) NO. 8 ON EXTENDER BOARD ROUTINER TEST SET 

CONDITIONED FOR 
RECEIVER TEST 

[ 161 SET TR-RR-XR-OFF SUITCH ON FRONT PANEL TO E 7 
[ 171 INSERT TYPE 88A (0 OBB) PAD INTO E 

JACK ON LEFT SIDE OF ROUTINER 

[ 181 DISCONNECT TBS FROB OSCT OUT JACK 
AND CONNECT TO OSCR OUT JACK 

ADJUST ROUTINER TEST SET OUTPUT LEVELS 

BOARDS, FOLLOU 
PROCEDURES OUTLINED 
IN DLP-541 TO PREVENT 

403-200-503 



[ 181 ON LEFT SIDE OF FRONT PANEL, OPERATE 
AND HOLD 1800 ON SUITCH 

[20] NOTE INDICATION ON TBS AND 
RELEASE 1800 ON SYITCH 

[22] NOTE INDICATION ON TMS AND 

[ 211 OPERATE AND HOLD 2100 ON SUITCH 

RELEASE 2100 ON SUITCH 

(23 

124 

I] OPERATE AND HOLD 2800 ON SWITCH - 

] NOTE INDICATION ON TBS AND 
RELEASE 2800 ON SUITCH 

I”” 

[25] ARE TRS 

[ 281 SEE YARNING 3. 

INDICATIONS 022.0 

REIUME POUER, REBOVE 

DBH FOR 1800 AND 

CIRCUIT BOARD FRIYB 
EXTENOER, AND 

TONES AND -1062.4 

REIBSTALL AND REPLACE 
ROUTINER IN CASE 

DBH FOR 2800 TOBE 

ADJUST ROUTINER TEST SET OUTPUT LEVELS 

. 

u WARNING 3 u 
UHEN REBOVIB8 OR 

T 

INSTALLING CIRCUIT 5 
BOARDS, FOLLOU 
PROCEDURES OUTLINED 5 
IN DLP-541 TO PREVENT 
DAMAOE TO EQUIPBENT 5 

Issue 2 1 FEB 1979 
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[27] OPERATE AND 
HOLD 2100 ON SUITCH v [ 301 READJUST 

AND A-14 
R14 AS REQUIRED TO 

ON OSCILLAT~SYITCH- BRfNG 18W HZ AND I 
COMBINER BOARD FOR TW 

2900 HZ TONES BORE 

INDICATION OF 0 D8R IN LINE WITH 
REQUIREMENTS I I NO 

+ 
[28] SEE UARNINS 4. 

[31] SEE UARNINB 4. 
REROVE POBER. REmVE 
CIRCUIT BOARD FROB 
EXTENDER, AND REINSTALL 
AND REPLACE ROUTINER 
IN CASE I 

~ REHtTVE POUER TO 
RWTINER AN0 REPLACE 
OSCILLATOR-SUITCH- 
COBBINER UITH SPARE 
BOARD AN0 REPEAT STEP8 
TO BEASURE 1900 HZ AND 
2800 HZ TONES 

ADJUST ROUTINER TEST SET OUTPUT LEVELS 

/ BOARDS, FOLLOB / 
/ PROCEDURE8 OUTLIBED / 
/ IN DLP-541 TO PREVENT / 

DAMAQE TO EQUIPKNT 



24 VOLT RELAY POWER SUPPLY VOLTAGE DISTRIBUTION . . . . . . . . . . 124 
I 

CLEAR TRAN8HITTER ALARM TROUBLE . . . . . . . . . . . . . . . . . . 114 

24 VOLT, -24 VOLT REGULATED POUER SUPPLY DISTRIBUTION ....... 118 

A, 8, AND C ALARMS ... TEST TRANSRITTER SIGNALING OF 
MAJOR AND MINOR ...................... 511 

AC REGULATED DISTRIBUTION ... 117-VOLT ............... 121 

ACCEPT COAST STATION TRANSMITTERS ................. 031 

ADJUST AUXILIARY SIGNALING CIRCUIT BOARD .............. 538 

ALARM INDICATION FROM CONTROL TERMINAL ... TEST TRANSMITTER 
RF FAIL .......................... 514 

ALARM TROUBLE ... CLEAR TRANSMITTER ................ 114 

CONBITIGN HP 2OOCD UIDE RANGE OSCILLATOR FOR TEST . . . . . . . . . 528 

CONDITION HP 400 ( ) VTVH FOR MEASUREMENT . . . . . . . . . . . . . 537 

CONDITION HP 5245L FREQUENCY COUNTER TO MEASURE FREQUENCY . . . . . 527 

CONDITION J84021A (21A) TRANWIISSION MEASURING SET (TBS) 
ALARM TROUBLE ... CLEAR VSBR/TUBE ................. 115 

ALARB ... TEST TRANSMITTER SIGNALING OF VSUR ............ 512 

ALARM ... TEST TRANSMITTER SIGNALING OF MAJOR AN0 MINOR 
A, B, AND C ........................ 511 

FOR TEST . . . . . . . . . . . . . . . . . . . . . . . . . . 526 

CONOITION KS-14510 RETER (VM) FOR MEASURERENT . . . . . . . . . . . 530 

CONDITION K8-21277 ROUTINER TEST SET FOR TRANSHITTER TEST . . . . . 531 

AUTOHATIC LEVEL CONTROL (ALC) OPERATION ... TEST .......... 503 
CONDITION SPECTRLM ANALYZER FOR BEASURENENT (HEULETT-PACKARD 

85538 RF/B5528 IF/i41T OISPLAY) . . . . . . . . . . . . . . 533 

AUXILIARY SIGNALING BOARD ... TEST TRABHITTER ........... 513 CONDITION TEKTRONIX 5648 OSCILLOSCOPE FOR MEASUREMENT . . . . . . . 528 

AUXILIARY SIGNALING CIRCUIT BOARD ... ADJUST ............ 538 CONDITION 13808 RANWB NOISE GENERATOR FOR TEST . . . . . . . . . . 538 

BOARD ... ADJUST AUXILIARY SIGNALING CIRCUIT ............ 538 CONOITION 3C NOISE MEASURIIYO SET FOR MEASURERENT . . . . . . . . . . 532 

BOARD ... REBOVE AND/OR INSTALL CIRCUIT. .............. 525 CONTROL TERRZNAL GIQNALIWO TONE LEAKAGE . . . REASLTRE 
TRANBBITTER TO . . . . . . . . . . . . . . . . . . . . . . . 507 

BOARD ... TEST TRANSHITTER AUXILIARY 81GNALING ........... 513 

CHANNEL LAM’ CIRCUIT ... SIMPLIFY ................. 133 
CGNTROL TERBINAL SIGNALIWO . . . TEST TRANSBITTER RESPON8E TO . . . . 002 

CONTROL TERRINAL TO TRAN8BITTER lOOO-HZ TONE LEVEL . . . MEASURE . . . 510 

COBTROL TERBZNAL TO TRANSMITTER 18W-HZ. 2100-HZ, AND 2800-HZ 
SIQNALING TONE LEVELS . . . MEASURE. . . . . . . . . . . . . . 508 

CLEAR VSUR/TUBE ALARM TROUBLE ................... 115 

COAST STATION TRANSMITTERS ... ACCEPT ............... 031 

COASTAL HARBOR RADIO MAINTENANCE PHILOSOPHY ............ 136 

CONDITION HEULETT-PACKARD 34688 DIGITAL HULTIHETER FOR 
MEASUREMENT . . . . . . . . . . . . . . . . . . . . . . . . 540 

CHECK TRANSRITTER BETER INOICATION8 . . . . . . . . . . . . . . . . SO0 

CIRCUIT BOARD . . . REMlVE AND/OR IITALL . . . . . . . . . . . . . . 52s 

CIRCUIT BOARD . . . REMOVE AND/OR IWSTALL LOB VOLTAGE FAIL 8AFE . . . 536 

INDEX 



CONTROL TERMINAL lOOO-HZ TONE LEVEL . . . REASURE TRANSMITTER TO . . . 508 

CONTROL TERRINAL 1800-HZ. 2100-HZ. AND 2800-HZ SIGNALING TONE 
LEVELS . . . MEASURE TRANSMITTER TO . . . . . . . . . . . . . 505 

CONTROL TERMINAL . . . TEST TRANSHITTER RF FAIL ALARM INDICATION 
FROCl . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514 

DIAGRAR . . . TRANSMITTER TURNON SCHERATIC . . . . . . . . . . . . . . 101 

DIGITAL WLTIHETER FOR MEASUREMENT . . . CONDITION 
HEULETT-PACKARD 34888 . . . . . . . . . . . . . . . . . . . 540 

DISTRIBUTION . . . 24 VOLT, RELAY POUER SUPPLY VOLTAGE . . . . . . . . 124 

DISTRIBUTION . . . 24 VOLT, -24 VOLT REGULATED POHER SUPPLY . , . . . 118 
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HOW TO USE THIS “TOP” 

This book is called a Task Oriented Practice or a “TOP.” It is a type of 
programmed document - one which gives you step-by-step instructions 
of how to do a job (or task). A TOP can be a big help in your everyday 
work, but you must know how to use it correctly. Take a few minutes, 
say 15 or 20, and study these few pages until you feel you understand 
how to use a TOP. Taking this time now will very likely save you time 
and effort later on. 

An important thing to remember about TOP is that it contains all the 
needed instructions to complete a job. If you are doing the job for the 
first time, you will be directed through each action without having to 
guess or remember where to find the necessary information. If you are 
experienced on a particular job, TOP can provide just that information 
which you may have forgotten. 

Almost all of your jobs can be classified into one of four types - 
Routine, Acceptance, Company Order, or Trouble Clearing. This is 
how TOP defines these four work types: 

Routine 

that work you do as part of a Controlled Maintenance Plan like 
scheduled cleaning or scheduled tests. Routine work may also 
include those things you do as a “routine” part of your job like 
requesting a TTY printout or turning on equipment in the 
mornings and off in the evenings. 

Acceptance 

that work you do to verify that equipment is installed properly. 
Normally this is a test or inspection you perform when Western 
Electric has completed a new installation or addition. It could 

also be a test you perform when another group from your 
Company has completed an installation or addition of equip- 
ment. Acceptance work, however, is always related to testing 
or checking newly installed equipment. 

Company Order 

that work you do in response to one of several different 
“orders” which may be given to you. Some of the orders you 
may be familiar with are: Circuit Orders, Service Orders, 
Traffic Orders, Recent Change Orders, etc. Normally, com- 
pany order type work is something done to install, establish, 
change, or discontinue some service offered by the telephone 
company. 

Trouble Clearing 

is simply what it says-that work you do to clear and repair 
troubles in the system. Trouble clearing may be done in an- 
swering a customer complaint, responding to some office alarm, 
an abnormal TTY printout, etc. 

Try to fix these four work types firmly in your mind. As you will see, 
you must classify each job you get in one of these four types before 
you will be able to look up the instructions in the TOP. 

Now glance briefly at the front cover: there are several things which 
will be useful there. In the upper-right corner is the 9digit volume 
number. Near the center is the volume title which tells you something 
about the contents-such things as the system (or subsystem) name and 
perhaps the type of jobs included in the volume. Next is a four-line 
index located in the lower-left comer. This index provides the location 
of four “lists” which are simply a listing of all the jobs in each of the 
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four job types. If a nine-digit (XXX-XXX-XXX) number appears on 
the front cover index, that particular list is located in another volume 
of the TOP. A threedigit number on the line means that the list is in 
this volume, and the list can be located by searching the lower-right 
comer of each page for the referenced number. 

These numbers will always be arranged in numerical order; however, all 
numbers in the sequence will not be used. 

Some TOP volumes may cover only a small part of a system, so on the 
inside of each front cover you will find a documentation plan. This 
plan will give a bird’seye view of all the volumes in the TOP and can 
help you quickly determine the correct volume. 

Locate one of the TOP volumes which contains a Company Order List, 
and note from the front cover that this list is numbered “050.” Turn 
to that number in the TOP. 

This Company Order List (COL) is simply a listing of all the Circuit 
Order jobs, Service Order jobs, etc, that may be done on this system. 
Once you know the job you have to do, use the lists as an index to find 
the number of the “procedure” which tells you what to do to com- 
plete that job. 

Now pick one of these jobs from the list which references to a COP 
(Company Order Procedure), and using the referenced number, locate 
that procedure in the TOP. Look over this procedure and note that it 
gives all the items which must be done to complete the job. 

The items are numbered and must be completed in that order; how- 
ever, you may see some lettered (A, B, C...) items in the procedure. 
These letters are assigned to options or other items which may be done 
differently because of equipment variations, etc. Look over the follow- 
ing example to get a better idea of what is meant by the numbers 
(1,2,3...) and letters (A,B,C...) which may be used in the procedure. 

ITEM SUBTASKS 

1 Do the first thing first 

2 Do the second item next 

PROCEDURE 
NUMBER 

DLP-XXX 

DLP-XXX 

3 Do the following optional items as 
required by the Company Order or as is 
required by the system you are working 
on 

I A. An optional item 1 DLP-XXX 1 

B. Another optional item 

C. Another optional item which must 
be done in the sequence below 

- 

r- ~~~ 1. First part of Option “C” -I>LP-XXX 1 

4 

2. Last part of Option “C” 

Do the next part of the job 

DLP-XXX 

DLP-XXX 

5 Do the last part of the job DLP-XXX 

Remember that this procedure tells you what to do in order to com- 
plete the total job. If you know bow to do an item in the procedure, 
you should go ahead and complete it. If you need further information 
on bow to do part of the job, then you should turn to the referenced 
DLP or Detail Level Procedure. When you complete all the steps in the 
DLP, then you must turn back to the COP or Company Order Pro- 
cedure to find the next item to be done. 

. . . 
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TOP is designed so that you will have to read only what is necessary to 
get your job done. At any time when you know how to perform all the 
steps in an item, it is not necessary to look further for the “how to” 
informationsimply complete the item and go on to the next one. This 
idea, in TOP, is known as “bypassing.” 

Here are some of the things designed into TOP to help you “bypass” 
information you may already know: 

Summary Statement 

A summary statement is used with a DLP (or the flow-charted 
procedures). It tells you briefly what the procedure does and 
what type measurement or result can be observed. After read- 
ing the summary, you may be able to complete the procedure 
without reading further. Some shorter DLPs, of course, do not 
have summary statements. 

Result Statement 

A result statement may be used in a flow-charted procedure 
along with the “AND” symbol. Here is an example of the 
“AND” symbol and a result statement: 

(1) Notify system controller 
that standby power unit 
is to be taken off-line 

(3) Depress OFF-LINE switch - 

When using a procedure, read the result statement first. If you know 
how to place standby power system in off-line status, it would be 
unnecessary to read steps 1, 2, and 3. 

Support Procedures 

When you see this kind of reference in TOP, it refers to a sup- 
port procedure. 

Support Procedure Reference 

The support procedure (DLP-591) would provide information 
about how to operate the TMS-1A. Of course, if you are 
familiar with the TMS-lA, there is no reason to look up 
DLP-591. 

So far, the Company Order type jobs have been the main topic; how- 
ever, you will find that the Routine and Acceptance categories are 
used in the same manner. You may come across a couple of new abbre- 
viations in those categories; namely, Acceptance Task Procedure (ATP) 
and Routine Task Procedure (RTP). These categories are used in the 
same way that the Company Order Procedure (COP) is used in the 
Company Order work. 
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While using TOP, you probably will run across a reference similar to 
this: 

This reference to TAP-XXX indicates that the equipment is not op- 
erating correctly and the TAP (Trouble Analysis Procedure) should 
be used to help you find and repair the trouble. 

This idea can be carried further. In some cases, a decision block may 
have more than one abnormal output. This simply means that you 
should try more than one solution to the problem. See the example 
below. 

When the meter reading 
is found to be incorrect, 
the first action is to 
adjust the A22 repeater 

l- t If the problem still 
exists, TAP-123 

[6] Adjust gain 
should be used to 

of repeater A22 
clear the trouble 

[ DLP-5401 

Trouble clearing information in TOP is basically used the same way as 
the other types. When a trouble report or equipment alarm requires 
you to troubleshoot a system, the Trouble Indicator List (TIL) is the 
place to start. This (TIL)is a listing of trouble symptoms or alarms with 
a reference to a Trouble Analysis Procedure (TAP). The TAP is an aid 
in analyzing and locating the cause of the trouble. The TAP may refer- 
ence to other information such as a Trouble Analysis Data (TAD) or an 
Isolation Diagram (ISD) as an aid in the trouble clearing process. 

Any job must always be done safely and it is no different with TOP. 
Here are three items which you should look for in TOP: 

- means there is a possibility 
of personal inju y 

pziq - 
pizj - 

means there is a possibility 
of service intewuption 

means there is a possibility 
of equipment damage 

The last page of this introductory section is a diagram which shows all 
the elements used to make up a TOP and basically how they are organ- 
ized to make a complete document. The diagram may, at first, seem to 
be complex; but remember, TOP is a programmed document and it 
always tells you where to find the next bit of information required to 
do the job. The diagram, however, may be useful later if you need to 
know the words which DLP, TAP, etc, represent or simply a memory 
jogger about TOP in general 

While using any TOP, if you find errors, or if a procedure is inadequate 
or missing, your comments are greatly needed. They may be forwarded 
by using the standard form E3973 which is available through your 
f-+Aw.,...... ‘Fhn”.lr ..CI*, uvl‘lpmly. 1,,cl,,n J”U I”& ‘nb.y..*b far hnlninrr -2s prepare better doc~~men&tion. 
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[2] DISCONNECT POUER CORD FROH 
AC OUTLET AND ROUTINER TEST SET 

] RENOVE FOUR SCREUS AT LEFT AND 
RIGHT EDGES OF FRONT PANEL 

13 

14 ] USING RETAL HANDLES, SLIDE 
ROUTINER TEST SET OUT OF CASE 

[5] LOCATE CIRCUIT BOARD TO BE 
REROVED OR EXTENDED [FIG. 1 ] / 

[l] SET TR-RR-XR-OFF SUITCH 
ON ROUTINER TO OFF - 

[7] IS BOARD TO BE 
REPLACED UITH A SPARE 

,- [lo] ON UORKING OR 

OR IS BOARD TO BE 
REPLACEHENT BOARD, 

INSTALLED ON AN EXTENDER 
SPARE PULL UP ON BOARD 

BOARD. SEE NOTE 
HANDLE UNTIL HANDLE 

[ 61 SEE UARNINGS 1 AND 2. PULL UP ON CENTER 
OF PLASTIC HANDLE OF CIRCUIT BOARD AN0 
REROVE SOAR0 BY PULLING UPUARD 

WARNINGS 
UHEN RENOVING CIRCUIT BOARDS. 
RAKE SURE THAT EDGES OF BOARD 
ARE AIHEO SO THEY C0NE THROUGH 
THE SUITCH ON THE SIDE OF BOARD 
CARRIER 
S0HE OF THE CIRCUIT BOARDS COULD BE 
DAMAGED BY STATIC DISCHARGE IF HANDLED 
IMPROPERLY. CARE SHOULO BE TAKEN NOT 
TO TOUCH ANY BARE SURFACE SUCH AS THE 
CONTACT POINTS. IF A CIRCUIT BOAR0 IS 
TO BE STORED, IT SHOULD BE PLACED IN A 
CONDUCTIVE I'IEDIUR SUCH AS ALLRIINLM FOIL. 

, 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I EXTENDER 
BOARD 

[9] INSERT EXTENDER 
BOAR0 INTO PROPER BOAR0 INTO PROPER -1 SLOT UITH SIDE RARKED SLOT UITH SIDE RARKED 
FRONT FACING FR0NT OF FRONT FACING FR0NT OF 
R~U~INER TEST SET R~U~INER TEST SET 

+ 
l91 UITH BOARD 
OPPONENTS FACING 
REAR OF ROUTINER TEST 
SET, INSERT CIRCUIT 
BOARD INTO EXTENDER 
BOARD 

+ 
[ll] UITH BOARD 
WRPDNENTS FACING 
REAR OF TEST SET, 
INSERT CIRCUIT BOARD 
INTO PROPER SLOTS 
IN BOARD CARRIER AN0 
RELEASE HANDLE 

+ 
[ 121 PUSH DOWN ON 
CIRCUIT BOARD UNTIL 
FI9ER KEY ON SOCKET 
ENGAGES CIRCUIT 
BOARD 

REMOVE AND INSTALL ROUTINER TEST SET CIRCUIT BOARD 1 PAGE 1 of 2 ls41l 

NOTE 

EXTENDER BOARD IS STORED 
ON SIDE OF CIRCUIT BOARD 
CARRIER 
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