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1. GENERAL 

1.01 This· section provides information on the 
preventive maintenance (periodic tests) and 

corrective maintenance (troubleshooting of detected 
troubles) for the Tl Outstate (Tl/OS) Digital 
Transmission System. 

1.02 The reason for reissuing this section is to 
include information on the items listed below. 

Since this issue covers a general revision, arrows 
ordinarily used to indicate changes have been 
omitted. This reissue does not affect the Equipment 
Test List. 

(a) D4 Channel Banks 

(b) Telemetry Interface 

(c) Fault Line Powering Module 

(d) New Bay Configurations 

(e) KS-20599 Digital Multimeter 

(f) New Protector Panel 

(g) Improved Order Wire. 

2. PREVENTIVE MAINTENANCE 

2.01 In general, the preventive maintenance will 
be minimal for two reasons. First, the Tl/OS 

System and its parts are comprehensively tested 
during the Tl/OS System Turnup Tests, Section 
365-224-600. Second, the quality of the transmission 
is constantly monitored via the automatic protection 
switches (APS) and reported via the status reporting 
and control (SRC) or telemetry interface (TI) system 
through the office alarms. 

2.02 Recommendations for periodic tests are as 
follows: 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 365-200-410 

EQUIPMENT 

Tl/OS Span 
Line 

RECOMMEN­
DATION 

None 

APS None 

End-to-End None 
Transmission 

SRC None 

Yearly, 
D3 Banks single 
(if equipped) channel 

maintenance 

D4 Banks None 
(if equipped) 

FL System None 

OW System None 

REASONS 

Automatically 
monitored 

Automatically 
monitored 

Monitored by the 
collective APS and 
D bank alarm 
circuits 

Each remote SRC 
is automatically 
monitored for a 
response 

Per Section 
365-150-505 

Not required 

Preparatory tests 
prior to use and 
general use 

General usage 

2.03 When the Tl/OS System is connected in 
tandem with other digital transmission 

systems (Tl, T2, etc), the portions which are not 
Tl/OS may require periodic tests as prescribed in 
the Digital Transmission System Equipment Test 
List, Section 365-001-011. 

3. CORRECTIVE MAINTENANCE 

3.01 The Tl/OS System has several features 
which aid in maintaining the integrity of 

transmission in the rural environment of unattended 
offices and extended distances. The features are 
intended to provide one-person fault locating and 
repair. 

A. Automatic Restoral 

3.02 The APS provides span line failure detection 
and the immediate and automatic restoral 

of a service line (SL) on a protection line (PL). 
When the fault clears, service will automatically 
be reset to the original service line (if not in 
manual reset off). 

3.03 Since only the Tl/OS lines are protected by 
the APS, signal restoration of a malfunctioning 
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terminal (D bank, etc) is not automatic. However, 
the APS will detect any loss of signal from a 
terminal and will insert an all ls signal on the 
affected Tl/OS line to prevent false line switching. 

B. Remote Office Fault (Status) Reporting 

3.04 The status reporting and control (SRC) system 
uses a master SRC in an attended designated 

control office to monitor the remote office alarms 
via SRC units. When an APS fault is detected in 
a remote office, a status report (a major, service 
disruption, or minor alarm) is sent via remote 
SRC to the master SRC, which alerts the control 
office personnel by activating the office alarm. 
The control office personnel can then use the master 
SRC to identify the remote location that is reporting 
the fault. A craftperson would be dispatched to 
the office at either end of the affected maintenance 
span (APS system) and would fault locate from 
there for a failed repeater. Fault locating through 
the APS switch units is not possible. Optionally, 
a telemetry interface (TI) unit may be used to 
perform the same functions plus additional functions. 
The telemetry system which connects to the TI 
must be provided separately. 

C. Control of the APS Automatic Features 

3.05 The master SRC or TI can control the 
automatic features of an APS. The SRC 

AUX function, if optioned for transfer off, will 
enable or inhibit (lamp on) the automatic restoral 
of a failing SL by completely defeating the APS 
system. The SRC RESET OFF function will enable 
or inhibit (lamp on) the automatic reset of service 
to the original SL after a fault is cleared. Inhibiting 
an APS feature is usually done only during fault 
clearing or testing activities. 

D. Two-Direction Fault-Locating Feature 

3.06 The APS can loop back a fault-locating signal 
so a fault can be isolated in the incoming 

transmission path as well as the conventional 
outgoing path from one location at either end of 
the maintenance span. 

E. Test Equipment 

3.07 The features provided by the APS require 
a KS-20775, L2 error rate test set (ERTS) 

to test the APS and isolate troubles to an APS 
plug-in. The test set is also used as a pulses and 
bipolar violation or errors detector for line performance 
testing. 

3.08 The other test equipments necessary are of 
the TlC/Tl generation (J98725-type), or 



equivalent. These include the fault-locate test set, 
the pair loss measuring set, the office and manhole 
bipolar violation detectors, and the repeater tester. 
Also required is a KS-20599 Digital Multimeter 
(DMM) and the J98725AJ Fault Line Powering 
Module. 

F. Diagnostic Aid-Flow Charts 

3.09 The approach to trouble isolation and 
correction within the Tl/OS System will be 

done by the craft, aided by a series of flow 
diagrams. Table A and Fig. 1 describe the type 
of tests and the system test points which will be 
used in later flow charts to isolate transmission 
troubles. Table B is an aid for understanding the 
symbols within the flow charts. Fig. 2 is the first 
chart (entry point) of a series of linked flow charts 
used to locate and resolve all troubles within the 
Tl/OS System. Fig. 2 differentiates between 
transmission alarms and power or fuse alarms, then 
branches to other charts for further analysis. The 
origination of the alarms analyses by flow charts 
is shown below. 

SUBJECT 

Initial Alarm Analysis 

Primary Power Fuse Alarms 

D Bank, APS/SRC Trans-
mission Alarm Analysis 

D Bank Alarm Analysis 

Office Repeater, APS/SRC, 
OW, FL Fuse Alarm Analysis 
and Power Troubles 

Repeater Transmission 
Trouble, Fault- Locating Pro­
cedure, and Unit Replacement 

APS/SRC Transmission Trouble 
and Unit Replacement 

Order-Wire Transmission 
Trouble and Unit Replacement 

Fault- Locate System Trouble 
and Unit Replacement 

Telemetry Interface Unit 
Replacement 

FIGURE 

2 

14,15, 17,18 

3-13 

3, 4, 5, 11, 12 

16, 19, 20, 21, 
23,27 

28-34, 
35-45, 49, 58 

45, 46, 47, 48, 
51,52,53,54 

22,59,60,61 

24,25,26,45 
50,55, 56, 57 

63 
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3.10 To illustrate the approach to corrective 
maintenance, a summary of activities contained 

within the flow charts follows: 

(1) A control office alarm occurs (the first 
indication of trouble). The control office bay 

alarms and indications are analyzed to determine 
if the alarm is local or remote. 

(2) If not a local control office trouble, the 
master SRC indications are used to identify 

the remote location reporting trouble. 

(3) Craft personnel are dispatched to the remote 
office location. 

(4) At the remote location, the bay alarms are 
analyzed for more trouble details. 

(5) Tests are then conducted, if necessary, to 
isolate the trouble to the office equipment 

at either end of the maintenance span, or the 
line. 

(6) If the line is identified, the fault-locating 
procedure will be performed. 

(7) As a result of the fault-locating procedures, 
a repair activity will be performed. If 

necessary, a follow-up test will be performed to 
confirm that the trouble has been cleared or, if 
at an outside repair location, the control office 
will be contacted to restore normal control to 
the APS, thus allowing the APS fault-monitoring 
circuits to confirm that the alarm has cleared. 

(8) If certain plug-ins are replaced in the office, 
additional tests may be necessary to ensure 

that the replacement is operating properly. 

(9) End of procedure. 

G. Remote Location-Test Equipment and Plug-In 
Inventory 

3.11 Since the craft personnel will be dispatched 
to remote locations, the test equipment, 

other test apparatus (cords, plugs, etc), and 
replacement plug-ins must be transported to the 
remote location or stored at the remote location 
as dictated by local practices. 
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H. List of Trouble Flow Charts 

Fig. 1-Transmission Isolation Test Points 

Fig. 2-Office Alarm (Entry Point) 

Fig. 3-Fuse and Alarm Panel MJ ALM 

Fig. 4-APS Alarm Determination 

Fig. 5-D Bank and APS Alarm Determination 

Fig. 6-APS Alarm Only 

Fig. 7-APS MINOR Alarm at the Maintenance 
Span 

Fig. 8-APS MAJOR Alarm at the Maintenance 
Span 

Fig. 9-OFFICE L.O.S. Indication 

Fig. 10-LINE TR Indication 

Fig. 11 & 12-Remote D Bank or Transmission 
System Fault 

Fig. 13-Subtle Transmission Trouble Chart 

Fig.14-Blown STM Fuse Trouble Chart 

Fig. 15-Blown FL Fuse Trouble Chart 

Fig. 16-Blown Repeater Fuse Trouble Chart 

Fig. 17-Blown OW & TEL Fuse Trouble Chart 

Fig. 18-Bay Input Power Trouble Chart 

Fig. 19-STM Input Voltage Trouble Chart 
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Fig. 20-FL Panel Input Voltage Trouble Chart 

Fig. 21-OW PNL Input Voltage Trouble Chart 

Fig. 22-Unable to Complete Local Call From 
ow 

Fig. 23-Fault-Locate Powering VL Trouble 
Chart 

Fig. 24-FL Panel READY /BUSY Lamp Trouble 
Chart 

Fig. 25-FL Line Trouble Chart 

Fig. 26-Remote Location Activity for FL Line 
Trouble Chart 

Fig. 27-Power Source Option Trouble Chart 

Fig. 28-30-Line Current and/or Regulator 
Trouble Chart 

Fig. 31-32-Line Voltage Eight Percent 
Requirement Trouble Chart 

Fig. 33-34- Powering Schemes 

Fig. 35-44-Fault-Locating Procedure 

Fig. 45-50-Option Selection on Replacement 
Plug-ins 

Fig. 51-61-Replacement Plug-in (Span Switch, 
Office Repeater, FLCU, and OW) 
Tests 

Fig. 62-Ringing Power Trouble Chart 

Fig. 63- Telemetry Interface Plug-In Options 



IS$ 2, SECTION 365-200-410 

TABLE A 

PULSES, BIPOLAR VIOLATION RA TE, ANO ALL 1s MEASUREMENT TEST SETUP 

Note: KS-20775,L2 Error Rate Test Set (ERTS) used for the three measurements. Set the ERTS as follows: 

CONTROL POSITION 

MODE VIOLATIONS 
ERROR BLOCK IN 
COUNT INTERVAL 10 8 
DISPLAY INTERVAL Midrange or HOLD 

( RESET /RESYNC 
will start a new 
count) 

Other Controls Not Applicable 
POWER ON 

MEASUREMENTS: ERTS DS-1 INPUT jack patched to the applicable test points on Fig. 1 using a P3BH 
cord. 

MEASUREMENT RESULTS are as follows: 

RESULTS 

MEASUREMENT OBSERVE YES NO 

PULSES NO DATA extinguished lighted 
lamp only 

ACCEPT ABLE BIPOLAR DISPLAY less than 60 greater than 
VIOLATION RATE count 60 count 
(See Note 1) 
ALL ls (See Note 2) ALL ls lamp lighted extinguished 

only 

Note 1: The results shown are for a maintenance trouble activity. However, if the 
trouble is a result of Turnup Tests, Section 365-224-600, the results must be no 
errors at the 108 setting, or if errors exist, 35 or less at a 109 setting (10 minute 
interval). 

Note 2: The ALL ls signal will be present on a service or protection line when 
there is no office signal incoming to the APS. 
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SYMBOL 

START 

F"ROH F"IG. XX 

EXIT 

TO F"IG. XX 
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TABLE B 

EXPLANATION 

START - USED TO IDENTIF"Y THE INPUT 
CONDITION OR SEQUENCE CONTAINED IN 
THE F"IGURE 

LINKING INF"ORHATION F"ROH A PREVIOUS 
FIGURE 

USED TO DESCRIBE ACTION TO BE TAKEN 
OR PROVIDE INF"ORHATION NEEDED AT 
THIS TINE 

A DECISION OR DETERHINATION 
IS NECESSARY TO THE QUESTION 

ANSWER 

CONNECTORS - USED TO CONNECT TWO 
POINTS WHEN A CONNECTING LINE IS 
NOT APPROPRIATE 

HERGE - USED TO CONSOLIDATE SEVERAL 
INPUTS TO THE NEXT S"fHBOL 

USED TO IDENTIFY AN OUTPUT CONDITION 
OR TROUBLESHOOTING SEQUENCE TO BE 
USEO IN A LINKING F"IGURE 

LINKING INF"ORHATION TO THE NEXT F"IGURE 

END or TEST OR SEQUENCE 



·SPAN A 
• (MA I NTENANCE 
SPAN} ----------------------~ 

SPAN TERMINATING MODULE (STM) 

UNIT I UNIT 2 
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TROUBLED SPAN 
(BY DEFINITION) 

SPAN B 
(MA I NTENANCE 
SPAN) ~---------------------

{ 0-BANK OR OTHER OS-I SOURCE) 

OS-I SOURCE 

(UNPROTECTED T1 SPAN) 

OR 

LEGEND 

OR - 206 OR 236- TYPE OFFICE 
REPEATER 

-
-

APS - AUTOMATIC PROTECTION SWITCH 

SS PLUG-IN - SPAN SWITCH UNIT 

0-BANK - 0-CHANNEL BANK OR OTHER 
DS-1 TERM! NAL 

@) MON JACK ON lHE STM JACK 
Fl ELD FOR STM TO Sll'l CASE OR THE 
MON JACK ON THE DS-1 JACK AND 
CROSS-CONNECT PANEL I N lHE BAY FOR 
THE 0-BANK 

@ CXJT JACK ON THE STM JACK FI ELD FOR 
STM TO STM CASE OR lHE OUT JACK ON 
THE DS-1 JACK ANO CROSS-CONNECT 
FI ELD FOR THE OS-1 SOURCES 

@ IN JACK ON THE STM JACK FI ELD FOR 
STM TO STM CASE OR lHE IN JACK ON THE 
OS-1 JACK AND CROSS CONNECT FI ELD 

FOR THE 0S-1 SOURCES 

I 

~ @ 

© 

® 

@ 

APS SLOT 
NOT EQU I PPED 

@ 

@ ANO 0 REPEATER MON JACK 

JUST BELOW THE X IN JACK 

@ AND @ REPEATER R OUT JACK 

@ AND (0 REPEATER X IN JACK 

@ AND ® .REPEATER MON JACK 

JUST BELOW THE X OUT JACK. 

@ ANO @) REPEATER X OUT JACK 

(D AND @ REPEATER L IN JACK 

SPAN TERMINATING MODULE (STM) 

UNIT 3 

APS SS 
PLUG-IN 

UNIT 4 

OR 

® 

® CD 

0 

© 

® IN JACK ON THE STM JACK FI ELD. 

@ MON JACK ON THE STM JACK FIELD. 

@ OUT JACK ON THE STM JACK FIELD. 

NOTES: 
I. GENERAL PULSES, BIPOLAR VIOLATION 

RATE, AND ALL I'S MEASUREMENTS WILL 
BE MADE AT SOME OF THE MONITOR 
POINTS. TEST SETUPS ARE IN TABLE A, 
PAGE 5. 

2. IN OFFICES WITHOUT APS SHELVES 
(THROUGH OFFICES), JACK ACCESS IS 
PROVIDED FOR BOTH THE LINE AND 
OFFICE SIGNALS ON THE OS-I JACK 
ANO CROSS-CONNECT PANEL. 

Fig. 1-Transmission Isolation Test Points 
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IS 

A Tl /OS TltANSMISSlotl 
SYSTEM Ofll LOCAL FUIE 
FAILURE IS CAUSIN$ 
THE ALAl'IM 

JillllE. AHY 9LOWN 
FUeE INDICATOIIS 
SHOWING ON THE 
fUSE ANO ALMIM 
PANEL 

YES 

ARE ANY ltEPEATElt 
FUSE INDICATOIIS 
SHOWING. EXAMINE 

EACH STM 

TRANSMISSION SYSTEM 
FAILUltE SUSPECTED 

IS FUSE fll(f) 

ALAIIIM PANEL 
MJ OR MN Al.Ill 
UMP LIGHTED 

MJ ALM 
OR 80TH 

OETEllllllttA T ION 

FUSE ANO AU.RM 
PANEL MJ ALM 

TO FIG. 3 
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TO FIG. 4 

OFFICE Al.MM 

I ll£NTI f'f TH£ SOUltC[ 
Of THC AUltM VIA TIIC 
AISLE AND BAY PILOTS 
(MAJOII AtfD MINOR) 

YES 

YES 

IS THE IYIY A 
JN7H A 
THflOUGH M 

1..,,.. TEftMINo\TIHG 
MY {Tl/OS) 

BLOWN STM 
FUSE TROUBLE 
CHART 

TO FIG. 14 

REPLACE 
THE FUS[(S) 

NO 

YES 

TO FIG. 16 

IIO REFER TO APPRO­
PR I A TE SECTIONS 
FOR OTHER BAYS 

REPLACE THE 
FUSE(S). 
SEE NOTE 

DOES FUSC(S) 

BL(M Ac:AIN 

YES 

WHICH 
EQUIPMENT 
FUSE 

NO 

BK(G2 ONLY) 

(NOTE 2) 

FL OW AND 
TEL 

REFER TO SECT ION 

%5-150-505 (03) 

BUM fl fUSE 
(N 

FUSE 
Tllouet.[ CHART 

TO FIG. 15 

TROUBLE CHART 

TO flG. 17 

NOTES: 

1. IF -48V MAIN OR -48V FLT FUSE IS BLOWN, REPLACE 
-4BV MA IN OR -48V FLT FUSE IN THE FEEDER F I RST. 
THEN REPLACE THE l~ICATOR FUSE. 

2. POWER FOR D4 BANKS IS NOT SUPPLIED THROUGH THE 

FUSE AND ALAff-1 PANEL. 

fig. 2-0ffice Ab-m 



fROM r!G. Z 

FUSE AND ALARM 
PANEL MJ ALM 

IS THE BAY NO 
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EQUI PPEO WITH >---------'➔-----------. 
03 OR D4 BANKS 

YES 

IS THE AR OR AY LAMP 
LIGHTED ON THE D BANK 
ACU PLUG-IN. EXAMINE EACH 
0 BANK ANO MTCE AND HS 

YES 

IS THE fUSE ALM LAMP 
LIGHTED ON THE D BANK 
PCU PLUG-IN 

YES 

YES 

REFER TO SECTION 
365-150-505 {03) 
OR 365-170-000 (D4) 

NO 

NO (BANK ALARM) 

TO LOOP BACK Tl£ LOCAL 
D BANK, DEPRESS THE 
ACO THEN LT (LOOPED) 
BUTTONS ON THE ACU PLUG-IN. 
WHITE THEN GREEN LAMP 
WILL LIGHT 

DOES E I THER THE 
AR (RED) OR AY (YELLOW) 
LAMP STILL INDICATE 

NO (D BANK 
NOT FAULTY) 

APS TRANSMISSION 
ALARM DETERMINATION 

UNLOOP THE LOCAL THE APS ALARM STATUS 
D BANK. DEPRESS LT MUST NOW BE ANALYZED, 
BUTTON. LT GREEN LAMP 1------:;~ THE APS ALARM INFO 
EXTINGUISHES. ACO THE PLUS THE D BANK INFO 
ALARM WHICH WI LL IS NEEDED TO FURTHER 
I ND I CATE AGAIN ISOLATE THE TROUBLE 

LOCATION 

TO flG. 4 

Fig. 3-Fuse and Alarm Panel MJ ALM 
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REPLACE YES 
----I .l /4 AMP ~----1. 

FUSE 

LOCAL APS 
MAJOR ALARM 

TO FIG. 5 

CHECK THE MASTER SIIC 
STATUS LAMPS. LOOK 
F'OR NJ ALM OR CONT 
MON LAMP TO LIGHT. 
INTERROGATE EACH 
IEMOTE 

MJ ALM 
INDICATION 

NO 

NO 

DEFECTIVE 
MASTER SIC. 
IF' REPLACED, 
S[[ FIG. 45 

YES 

YES 

YES 

IN THE ALARMED STM 
ARE TI-ERE Am APS 
PLUG- IN FUSE 
llll>ICATORS SHOW! NG 

NO 

DOES THE ALARMED 
STM HAVE ANY APS SS 
PLUG-IN WITH A LINE 
TR OR OFFICE LOS 
LAMP LIGHTED 

NO 

IS THE APS EQUIPPED 
WITH A MASTER SRC 
(302RCOI) 

YES 

ENSURE SWITCH IS SET 
TO SCAN ANO DISPLAY 
IS COUNTING. IF' THE 
SRC SYST ALM IS 
LIGHTED, CLEAR IT 
WITH THE BUTTON 

YES DOES SYST ALM 
LIGHT RELIGHT 
ANO PULSATE 

NOTE THE 
LOCATION OF 
THE REMOTE 
WITH THE 
NJ ALM 

LOCAL APS 
MINOR ALARM 

TO FIG. 5 

FROM FIG. 2 OR 3 

APS (TRANSMISSION) 
ALARM DETERMINATION 

EXAMINE EACH STM. 
·IS THE APS ALM 
PLUG-IN MAJOR OR 
MINOR ALM LAMP 
LIGHTED 

YES 

NO WAS THERE A 
03 OR D4 BANK ALARM 
IN TiilS BAY 

YES 

D BANK 

ALARM ONLY 
YES IS THE APS 

ALM PLUG-IN 
MAJOR ALARM 
LAMP LIGHTED 

rNo __________ _, TO f!G. 5 

NO WAS THE ALM 
PLUG-IN COM 
FAIL UMP 
LIGHTED 

YES 

APS ALARM CKT tAILURE. 

YES 

IN THE ALARMED STM 
DOES ANY APS SS PLUG-IN 
HAVE A LINE TR LAMP 
LIGHTED OR AH AlM PLUG-IN 
WITH A COM tAIL LAMP 
LIGHTED 

NO 

ALARM CKT FAILURE, 
MAY BE ANY ONE OF 
THE fOLLOWING: 

I. OEtECTIVE ALM PLUG-IN 
2. OEtECTIVE D BANK 

PLUG-IN (IF EQUIPPED) 
3. DEFECTIVE ALARM CKT 

IN THE tUSE AND ALARM 
PANEL OR BAY WIRING 

4. OEtECTIVE MASTER SRC 
PLUG-IN (IF EQUIPPED) 

USING SD-IC597-0I OR 
OTHER APPROPRIATE DRAW­
ING, MAKE TESTS TO 
ISOLATE AHO CLEAR THE 
TROUBLE 

NO MAKE TESTS TO ISOLATE 
>-----r-__;~ TH£ TROUBLE ANO CLEAR !E'--....---N-O..(. IS THE APS EQUIPPED 

IT. (IF ASS PLUG-IN WITH A MASTER SRC 

IS THE FUSE 
AND ALARM PANEL 
MJ OR MN ALM 
LAMP LIGHTED 

NO 

NO 

APS ALARM 

ONLY 

TO FIG. 6 

IS REPLACED, ..__(3_0_2_RC_O_l_) ___ __J 

SEE F'IG, 45) YES 

ENSURE SWITCH IS SET 
TO SCAN AND DISPLAY 
IS COUNTING. IF THE 
SRC SYST ALM IS 
LIGHTED, CLEAR IT 
WITH THE BUTTON 

YES 

START AGAIN 
tlG. 2 

CHECK THE MASTER SRC 

NO DOES SYST ALM YES STATUS LAMPS. LOOK 
LIGHT RELIGHT )----=~ F'OR MN ALM, CONT MON, 
AND PULSATE OR NO RESP LAMPS TO 

LIGHT. INTERROGATE 
EACH REMOTE 

NO 

NOTIFY SUPERVISION 
IMMEDIATELY AS TO YES 
THE REMOTE LOCATION~----------------------' 
AND THE ALARM 
(SEE SRC LABEL) 

WAS THERE A YES 
D BANK ALARM 
IN THIS BAY 

D BANK 
ALARM ONLY 

TO FIG. 5 

MN ALM YES 

INDICATION 

NO 

CONT MON NO 

I NOi CATiON 

ISS 2, SECTION 365-200-410 

NOTE THE LOCATION 
or THE REMOTE WITH 
THE MN ALM 

NO RESP WITHOUT A 
MN OR MJ ALM 
INDICATES A MASTER 
SRC FAILURE 

REPLACE 
MASTER 
$RC. 
SEE F'IG. 45 

APS ALARM 

ONLY 

TO FiG. 6 

TO F'IG. 2 

Fig. 4-APS Alarm Determination 
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FROM FIG. 4 

D BANK 
ALARM ONLY 

IS lHE APS EQUIPPED 
WI TI-I A MASTER SRC 
(302RC01) 

NO 

TROUBLE IS I N REMOTE 
D BANK OR AN 
UNDETECTED FA I LURE 
I N THE TRANSM I SS I ON 
SYSTEM 

REMOTE O BANK 
OR TRANSM I SS I ON 
SYSTEM FAULT 

YES 

YES 

TO FIG. 11 

FROM FIG. 4 

LOCAL APS 
MAJOR ALM 

LOCAL APS 
MINOR ALM 

IN THIS OFFICE, DETERMINE 
IF lHERE IS A RELA TEO 
( CONNECTED TO lHE Al.ARM I NG 
Tl /OS SYSTEM) 0 BANK OR 
OTHER TERM I NA L ALARM I N 
ANOlHER BAY. 

IS lHERE A RELA TEO 
D BANK OR OlHER 
TERMINAL ALARM IN 
ANOTHER BAY. SEE NOTE 

NO 

YES 

TROUBLE IS IN A 
MA I NTENANCE SPAN. 

APS ALARM 
ONLY 

ISS 2, SECTION 365-200-410 

OETERM I NE IF IBE LOCAL 
D BANK OR TERM I NAL 
IS FAUL TY. SEE TABLE 
ON FIG. 9 

WAS IBE D BANK 
OR OlHER TERM I NAL 
FAULTY 

NO 

TO FIG. 6 

YES 

NOTE: 

WAS lHE SRC 
SCAN/HOLD SWITCH 
SET TO SCAN ANO 
DISPLAY COUNTING 

NO 

WAS THE SRC 
SCAN/HOLD SWITCH 
SET TO SCAN 

YES 

MASTER SRC NOT 
COUNT! NG IS 
A FAILURE 

SET MASTER 
SRC TO SCAN 

REPLACE MASTER 
SRC. SEE FIG. 45 

AN APS TRANSM I SS I ON MN ALARM 
ACCOMPANIED BY A TERMINAL (0 BANK, ETC.) 
ALARM IS MOST LIKELY IN THE TRANSMISSION 
SYSTEM AND NOT THE REMOTE TERM! NAL. 
HOWEVER, IF CONVENIENT, TEST THE 
ASSOC I ATEO REMOTE TERM! NAL FOR THE FAULT. 
IBE TRANSMISSION TROUBLESHOOTING SHOULO 
BE TEMPORARILY STOPPED WHILE TERM! NAL 
TESTING IS UNDER WAY. 

Fig. 5-D Bank and APS Alarm Determination 
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r 

FROM FIG. 4 OR i5 

APS ALARM ONLY 

IS THE APS 
ALARM A MAJOR 
(MJ) ALM 

YES 

MAJOR ALARM MAY INDICATE 
ANY Of THE FOLLOWING: 

I. SERVICE LINE FAILURE 
AND NO TRANSFER TO 
PROTECT I ON LI NE 

2. CROSS OFFICE WIRING FAULT 
3, REMOTE D BANK FAILURE 
4. FUSE ALARM 

IS THE APS 
ALARM A LOCAL 
OR A REMOTE 
APS ALARM 

LOCAL 

MAJOR ALM AT 
THE MAINTENANCE 
SPAN LOCATION 

TOFIG. 8 

NO 

REMOTE DISPATCH CRAfT 
PERSONNEL TO 
THE IDENTIFIED 
REMOTE LOCA Tl ON 

NOTE: 

REMOTE OfFICE ALARM 

TO FIG. 2 

A LINE TR INDICATION, A MINOR ALARM, 
WILL CAUSE THE PROTECTION LINE TO BECOME 
UNAVAILABLE FOR SRC PURPOSES, AND MAY 
PREVENT TRANSMISSION OF A MAJOR ALARM 
FROM A MORE DISTANT REMOTE 

ISS 2, SECTION 365-200-410 

REMOTE 

APS ALARM IS A 
MINOR (MN) ALM 

SEE NOTE. MINOR ALARM 
MAY INOICATE ANY ONE 
OF THE FOLLOWING: 

I. PROTECTION LINE (PL) 
fAILURE 

2. SERVICE LINE (SL) 
FAILURE ANO TRANSFER 
TO THE PL 

3. ALM PLUG-IN FAILURE 

IS THE APS 
ALARM A LOCAL 
OR A REMOTE 
APS ALARM 

LOCAL 

APS MINOR ALM AT 
THE MAINTENANCE 
SPAN LOCATION 

TO FIG. 7 

Fig. 6-APS Alarm Only 
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APS MINOR ALARM 
AT THE MAINTENANCE 
SPAN LOCATION 

EXAMINE THE 
/IPS PLUG-INS 

FOR LAMP 
INDICATIONS 

FROM FIG. 6 

IS THERE ANY SS NO 

ISS 2, SECTION 365-200-410 

PLUG-IN WITH LINE >------------------------, 
TR LAMP LIGHTED 

YES 

IS THE PULSES 
LAMP LI GHTED ANO 
THE ERRORS LAMP 
EXTINGUISHED ON 
THE ALARMED SS 
PLUG-IN 

NO 

YES 

IF AN SRC OR TLM SYSTEM 

IS USED, NOTIFY THE 
MASTER LOCATION TO 
INTERROGATE THE REMOTE(Sl 
ASSOCIATED WITH THIS 
TROUBLE SPAN ANO ENSURE . 
THE RESET OFF LAMPS ARE 
EXTINGUISHED 

THEN ENSURE 
THE SS 
PLUG-IN RESET 
SWITCH IS SET 
TO ON 

IS THE LINE 
TR LAMP 
STILL LIGHTED 

NO 

L---------------...J YES 

APS ALARM I DENT 
AS A LINE TR 
INDICATION 

TO FIG. 10 

APS ALARM CKT fAILURE. 
MAKE TESTS TO ISOLATE AND 
CLEAR THE TROUBLE. 
(If AN SS PLUG-IN IS 
REPLACED, SEE flG. 45) 

IS EITHER MJ OR 
MN ALM LAMP 
LIGHTED ON THE FUSE 
AND ALARM PANEL 

NO 

YES 
START AGAIN 
FIG. 2 

Fig. 7-APS MINOR Alarm at the Maintenance Span 
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FROM FIG. 6 
AP$ MAJOI\ ALARM 
AT THE MTCE 
SPAN LOCATION 

OBSERVE THE APS 
PLUG-INS FOR 
LAMP INDICATIONS 

ARE ANY OFFICE YES 
LOS LAMPS 
LIGHTED 

NO 

IS ANY LINE 
TR LAMP 
LIGHTED 

YES 

NO 

CONTACT OFFICE WITH THE 
MASTER SRC. WITH THE 
MASTER SRC, INTERROGATE 
THE REMOTE(S) ASSOCIATED 
WITH THE TROUBLED SPAN 
AND ENSURE THAT THE RESET 
Off LAMPS ARE EXTINGUISHED 

THEN ENSURE THAT 
THE LINE TR SS 
PLUG-IN RESET 
SWITCH IS SET TO 

IS THE LINE 
TR LAMP 
STILL LIGHTED 

YES 

THIS FAULT IS NOT 
CREATING THE MAJOR ALARM. 
THIS FAULT WILL BE 
CLEARED FIRST TO MAKE 
THE PL AVAILABLE 
FOR THE SL WHICH 
COULD NOT PREVIOUSLY 
TRANSFER TO THE PL 

APS ALARM 

MAJOR ALARM ID(NT 
AS AN OFFICE 
LOS INDICATION 

IS THE PL SS 
PLUG-IN RESET SWITCH 
SET TO OFF OR THE 
REMOTE SRC (302RC51) 
AUX LAMP LIGHTED 

YES 

IS THE REMOTE 
SRC AUX LAMP 
LIGHTED 

NO 

SET THE PL SS 
PLUG-IN RESET 
SWITCH TO ON 

FIND THE PLUG-IN 
NOW WITH THE LINE 
TR LAMP LIGHTED 

I DENT AS A LINE 
TR INDICATION 

TO FIG. 10 

TO FIG. 9 

NO 

IS THE REMOTE 
SRC OPTIONED 
FOR A TR OFF 
(TRANSFER OFF) 

YES 

NOTIFY THE MASTER SRC 
LOCATION TO RESET THE 
TR OFF AT THE FAR (F} 
SRC THEN THE NEAR 
(N) $RC FOR THIS 
MAINTENANCE SPAN 

IS ANY 
LINE TR 
LAMP LIGHTED 

YES 

NO 

NO 

SUBTLE FAILURE. USE THE 
SO-JC597-0I OR OTHER 

ARE ANY PULSE 
LAMPS EXTINGUISHED 
OR ERROR LAMf'S 
INDICATING 

NO 

YES 

THIS COULD INDICATE ONE OF 
THE FOLLOWING FAILURES. 

I. FAILED SS PLUG-IN IS) 
(SHOULD HAVE TRANSFERRED) 

2. PRIORITY CIRCUIT TROUBLE 
A. SRC OR TLM PLUG-IN 

FAILED (ERRONEOUSLY 
PREVENTS TRANSFER) 

B. A HIGHER PRIORITY SS 
PLUG-IN FAILED (ERRO­
NEOUSLY PROHIBITS 
TRANSFER OF LOWER 
PRIORITY SS PLUG-INS) 

C. PRIORITY WIRING ERROR 

REPLACE THE 
SS-PLUG-IN (S). 
SEE F'IG, 45 

ISS 2, SECTION 365-200-410 

P'RIORITY CIRCUIT TROUBLE 

OBTAIN A DMM TO CHECK FOR 
PROHIBIT TRANSFER VOLTAGE 
(-IOV) ON THE CONNECTOR 
TERMINAL C OF SRC OR TLM 

DOES THE LINE )-NO---~ ( t F USED) AND TERMINAL 11 
TR LAMP NOW OF THE PL AND EACH 
LIGHT SUCCESSIVE SL (RIGHT TO 

YES 
LEFT) AT THE REAR OF THE 
APS SHELF. GRO VOLTAGE IS A 
GOOD (TRANSFER ALLOWED) 
READING 

APPROPRIATE DRAWING TO 
MAKE TESTS TO ISOLATE THE I.,;:------'~--------.._---------------~ 
TROUBLE ANO CLEAR IT. If 

NO 
WAS A PROHIBIT 
VOLTAGE (- IOV) FOUND 
PRIOR TO NONTRANSFER 
SS PLUG-IN SLOT 

START AGAIN 
FIG. 2 

AN SS PLUG-IN IS TO BE 
REPLACED, SEE FIG.45 

YES 
IS THE FUSE AND 
ALARM PANEL MJ 
OR MN ALM LAMP 
LIGHTED 

NO 
PRIORITY 
WIRING 
£RROR OR 
·SUBTLE TROUBLE 

YES 

REPLACE FIRST SRC, 
TLM, OR SS PLUG-IN 
WHICH HAO A PIIOHIBIT 
VOLTAGE PRESENT. 
SEE F"IG. 45 L ___________________ __,E- ________________ YES 

Fig. 8-APS MAJOR Alarm at the Maintenance Span 
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FROM FIG. 8 

APS MAJOR ALARM 
I DENT AS AN OFFICE 
LOS INDICATION 

OFFICE LOS INDICATES THERE 
IS NO OS-I SIGNAL INPUT 
TO THE SS PLUG-IN. ANY 
ONE Of' THE FOLLOW I NG 
COULD BE AT FAULT: 

I. CROSS-OFFICE WIRING 
2. BAY CROSS-CONNECTS 
3. FAILED SS PLUG-IN IN 

THIS MAINTENANCE SPAN 
OR THE PREVIOUS ONE 

4. NO SIGNAL FROM D BANK 
OR AN UNPROTECTED 
(WITHOUT APS EQUIPMENT) 
SPAN 

MAKE PULSES 
MEASUREMENT AT @. 
SEE TABLE A 

ARE PULSES 
PRESENT 

YES 

TROUBLE IS BAY 
CROSS-CONNECT 
WIRING OR UNIT 3 
(APS SS PLUG-IN) 

REPLACE THE 

SS PLUG-IN 
SEE FIG.45 

DOES OFFICE LOS 
LAMP EXTI NGU I SH 
ON UNIT 3 
( TROUBLE CLE AR ) 

NO 

YES 

NO INPUT SIGNAL. 
IS THE OFFICE 
LOS SS PLIIG- IN 
CONNECTED TO 
ANOTHER APS 

YES 

TROUBLE IN 
UNIT 2 APS 
SS PLUG-IN 

REPLACE THE 
SS PLUG-IN. 
SEE FIG. 45 

RESTORE 
ORIGINAL 
SS PLUG-IN 

ENSURE A PLUG IS 
I-------;~ NOT I NSERT[D INTO 

JACKS © OR ® 

IS THE OFFICE LOS 
SS PLUG-IN 
CONNECTED TO A D BANK 
OR ANOTHER TERMINAL 

YES 

FOR THE APPROPRIATE 
TEST ING SECTION, 
IF NOT AT FAULT 

DOES OFFICE LOS 
LAMP EXTINGUISH 
ON UNIT 3 
(TROUBLE CLEAR) 

YES 

BAY CROSS-CONNECT OR 
WIRING TROUBLE. USING 
SD·IC597-01 OR OTHER 
APPROPRIATE DRAWING, 
MAKE TESTS TO lSOLATE 

NO 

NO 

THE TROUBLE AND CLEAR IT 

THE OFFICE 
LOS SS PLUG-IN IS 
CONNECTED TO AN 
UNPROTECTED SPAN 

RESTORE 
ORIGINAL 
SS PLUG-IN 

FAULTY SS 
PLUG-IN 

ISS 2, SECTION 365-200-410 

TABLE 
D-BANKS 

DIA, DIB, OR DIC 
DID 
02 
D3 
D4 

UNPROTECTED TI 

MULTI PLEXERS 

MI-C 
Ml-2A OR Ml-2B 

Ml-2 
Ml-3 

WIDEBAND DATA 
TERMINAL 

TIWB•I OR 2 
TIWM-I 
TIWM-3 
TIWM-4 

SECTION 
365-110-500 
365-116-$05 
365-410-500 
365-150-505 
365-170-000 

SPAN 365-225-500 

365-672-000(TOP) 
365-600-506 
365-600-503 
365-671-000(TOP) 

365-118-502 
365-119-502 
365- 120-502 
365-121-500 

REFER TO THE TABLE 
FOR THE APPLICABLE 
SECTION (SI. 

RUN REPLACEMENT 
PLUG-IN TESTS 

TO FIG. 51 

SUBTLE TROUBLE. USE 
SO-IC597-0I OR OTHER 
APPROPRIATE DRAWINGS TO 
TRACE THE INPUT SIGNAL 
TO WHERE IT IS LOST ANO 
CLEAR THE TROUBLE 

IS EITHER FUSE ANO 
ALARM PANEL MJ 
OR MN ALM 
LAMP LIGHTED 

YES 

START AGAIN 
FIG. 2 

Fig. 9-0FFICE L.O.S. Indication 
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155 2, SECTION 365-200-410 

FROM FIG. 7 OR 8 

APS ALARM !DENT 
AS A LINE TR 
INDICATION 

NOTE: 

IF AN SRC OR TLM TELEMETRY 
SYSTEM IS USED, CONTACT THE 
MASTER LOCATION TO SET 
THE RESET OFF FOR THIS SPAN. 
(SEE NOTE) OR IF THE 'SRC OR 
TLM IS NOT USED, SET THE 
LINE TR SS PLUG-IN RESET 
SWITCH TO OFF. THIS PREVENTS 
THE FAUL TY LINE FROM RE -
SETTING UNTIL REPAIRS ARE 
COMPLETED 

ENSURE THAT NO PLUGS ARE 
INSERTED INTO JACKS@,@, 

@,oR(y 

IS THE PULSES 
LAMP LIGHTED 

FAULT IS 
ASSOCIATED 

>-NO--,,-----':~ WITH INCOMING 
TRANSMISSION 

YES 

ACCEPTABLE 
BIPOLAR 
VIOLATION 
RATE 

YES 

FAULT IS ASSOCIATED 
WITH OUTGOING 
TRANSMISSION 

TEST fOR PULSES 
AND BIPOLAR 
VIOLATIONS 
AT@ 

ARE PULSES 
PRESENT 

YES 

ACCEPTABLE 
BIPOLAR 
VIOLATION 
RATE 

YES 

NO 

TEST FOR PULSES 
ANO BIPOLAR 
VIOLATIONS 
AT Q) 

ARE PULSES 
PRESENT 

YES 

ACCEPTABLE 
BIPOLAR 
VIOLATION 
RATE FOR RESET 

YES 

FAULT IS IN THE 
LINE TR SS 
PLUG-IN (UNIT 3) 

PROCEED WITH 
FAULT LOCATING 
THE LINE 

IF CRAFT PERSONNEL GO TO ANOTIER LOCATION OR REPEATER 
SITE AND COMPLETE A REPAIR, TIE RESET OFF CAN BE RE'J\JRNED TO 
NORMAL BY CONTACTING, VIA (lo!, lHE MASTER LOCATION. lHE 
MASTER LOCATI Ill CAN ALSO DETERMINE IF lHE APS 
(lRANSMISSION) ALARM HAS CLEARED AND lHE LINE RE1URNEO TO 
SERVICE. HOWEVER, IF SRC OR TLM IS NOT USED, CRAFT PERSONNEL 
MUST REl\JRN TD THE OFFICE AFTER lHE REPAIR. 

SUBTLE FAILURE. USE THE SET RESET OFF 
SD-IC597•01 OR OTHER TO NORMAL OR 
APPROPRIATE DRAWING TO THE SS PLUG-
MAKE TESTS TO ISOLATE ANO I---?'! IN RESET SWITCH 
CLEAR THE TROUBLE IF TO ON 
SS PLUG-IN IS TO BE .__---,,-----' 
REPLACED, SEE FIG. 45 

RESTORE 
RESET OFF. 

RESTORE 
ORIGINAL 
SS PLUG-IN 

YES 

WITH RESET OFF NORMAL 

IS THE FUSE AND 
ALARM PANEL MJ 
OR MN ALM LAMP 
LIGHTED 

YES 

START AGAIN 
FIG. 2 

OR RESET SW ITCH TO ON NO 
IS THE LINE TR LAMP >------::~ 

FAULTY SS 
PLUG-IN 

STILL LIGHTED 

TO FJG. 35 

REPLACE THE 
SS PLUG-IN. 
SEE FIG. 4~ 

RUN REPLACEMENT 
PLUG-JN TESTS 

TO FIG. 51 

Fig. 10-LINE TR Indication 
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NO 

• 

TEST f'OR PULSES, 
BIPOLAR VIOLA• 
TIOIIS, ANO ALL 
ONES AT@ 

ARt PULSES 
PRtSENT 

YES 

SS PLUS-IN (UNIT 
S) IS AT f'AULT. 
IEPLACE IT. 
SEE FIi. 45 

DOES THE YES 
0 IMK Alt 
ALAIN CLEAR 

110 

RESTORE THE 
ORIGINAL PLUQ•IN 

SUBTLE f'AULT. USE 
SD·IC597-0I OR OTHER 
APPROPRIATE DRAWING 
TO MAK£ TESTS TO 
ISOLATE AND CLEAR 
THE TROUBLE. If' 55 
PLUG-IN IS TO BE 
REPLACED, SEE f'IG. 45 

EITHER THE NJ 
MN ALM UMP 

I GHTED ON TIIE 
ANO ALARM 

L 

YES 

ENSURE THAT NO 
PLUGS ARE 
INSERTED IN 
JACKS@ OR@ 

ORIGINAL 
FAULTY 55 
PLIHl•IN 

RUN REPLACEMENT 
PLUG-IN TEST 

TOF'IG. SI 

START AGAIN 
rtG. 2 

REMOTE O BANK OR UNDETECTED 
TRANSMISSION SYSTEM f'AULT 

TROUBLE 15 WITH 
INCOMING TRANS· IE-A_R-{ 
MISSION PATH OR 
REMOTE O BANK 

IS THE ALL ONES YES 
SIGNAL PRESENT 
(SEE NOTE) 

NO 

CHECK THAT THERE IS 
NO CROSS·Of'f'ICE 
WIRING f'AULT BETWEEN 
@ ANO THEO BANK 

HAYE BOTH THE LOCAL 
AND RENOTE O BANKS 
BEEN LOOPED ANO 
NEITHER IS AT f'AULT 

NO 

f'AULT IS WITH THE 
REMOTE O BANK OR 
LAST SS PLUG-IN OR 
AN UNPROTECTED SPAN 

DISPATCH CRAF't 
PERSONNEL TO THE 
REMOTE BANK 
LOCATION 

REMOTE Off'ICE 
ALARM 

TO f'IG, 2 

NOTE: 

YES 

IS THE LOCAL 
0 BANK ALARM 
AN AR OR AY 

AY 

REMOTE O BANK OR 
TRANSMISSION SYSTEM 

f'AULT CONTINUED 

TO l'IG, 12 

SUBTLE TRANS· 
MISSION TROUBLE 

TO f'IG, 13 

If' A D BANK OR TERMINAL TEST IS 
UNDERWAY, AN All ONES SIGNAL MAY 
BE PRODUCED, ENSURE THAT THE D BANKS 
OR TERMINALS ARE ALL RETURNED TO 
NORMAL, 

TROUBLE 15 WITH 
OUTGOING TRANS• 
MISSION • 
INCOMING IS OK 

ENSURE THAT NO 
PLUGS ARE 
INSERTED IN 
JACKS ©OR© 

f'AULT IS IN UNIT 
3 APS SS PLUG-IN 
OR A CROSS· 

IS THE OFFICE 
LOS LAMP 
LIGHTED NOW 

'"""'----' CONNECT f'AULT. 

YES 

CROSS-CONNECT f'AULT. 
USE APPROPRIATE 
Of'f'ICE RECORDS ANO 
DRAWINGS TO MAKE 
TESTS TO ISOLATE AND 
CLEAR THE TROUBLE 

REPLACE THE SS 
PLUG•IN, 
SEE f'IG, 45 

ISS 2, SECTION 365-200-410 

TEST f'OR PULSES, 
BIPOLAR VIOLA· 
TIONS ANO All 
ONES AT@ 

ARE PULSES 
!'RESENT 

YES 

NO 

ACCEPTABLE NO 
BIPOLAR }-------~ 
VIOLATION RATE 

YES 

NO IS THE ALL ONES 
SIGNAL PRESENT 
(SEE NOTE) 

YES 

YES 

YES 

f' AULT IS LOCAL 

TEST FOR PULSES 
AT@ 

ARE PULSES 
PRESENT 

NO 

WIRING f'AULT BETWEEN 
JACK @ AND D BANK, 
USE APPROPRIATE DRAW 
ING TO MAKE TESTS TO 
ISOLATE ANO CLEAR 
THE -TROUBLE 

NO 
·rAULT IS IN UNIT 
3 APS SS PLUG-IN 

REPLACE THE SS 
PLUG-IN. 
SEE f'IG. 45 

DO THEO BANK 
ALARMS CLEAR 

NO 

RETURN TO THE 
BEGINNING Of' 
THIS f'IG, 

Fig. 11-Remote D Bank or Transmission System Fault 
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REMOTE D BANK OR 
TRANSMISSION SYSTEM 
FAULT CONTINUED 

TEST FOR ALL ONES 
AT Q) 

IS AN ALL ONES 
SIGNAL PRESENT 

YES 

FAULT IS WITH THE 
REMOTE D BANK 
OIi AN UNREPQRTED 
OFFICE LOS FROM 
A SPAN BETWEEN 
THE TWO D BANK 

DISPATClt CRAFT TO 
THE REMOTE D BANK 
LOCATION 

AT TltE REMOTE LOCATION, 
TEST TN[ D BANK (LOOP) 
Oil OTHO TE1'MINAL PER 
stCTIOII l N TABLE ON 
flG. 9 

VAS THE D BANK 
Ga TEIMINAL AT 
FAIILT 

YES 

REFER TO SECTION 
IN TABLE ON FIG. 9 

NO 

FAULT IS WITH 
THE UNIT 3 SS 
PLUG-IN 

HAVE BOTH lHE LOCAL 
AND REMOTE D BANK 
BEEN LOOPED AND 
NEITHER ARE AT FAULT 

NO ID BANK 
NOT FAULTY) 

REPLACE THE 
SS PLUG-IN. 
SEE FIG. 45 

YES 

DID THE D BANK 
AR ALARM CLEAR 

NO 

RETURtl D BANK OR 
TERttlNAL lO NORMAL. 
THEN ACO THE ALARM 
WHICH WILL INDICATE 
AGAIN 

I--~~ _UBTLE TRANSMISSION 
TROUBLE 

TO FIG. 13 

ISS 2, SECTION 365-200-410 

RESTORE THE 
ORIGINAL PLUG-IN 

SUBTLE FAULT. USE 
SD-IC597-0I AND OTHER 
APPROPRIATE DRAWINGS 
TO MAKE TEST TO ISO­
LATE THE SOURCE or 
THE ALL ONES AND COR­
RECT THE TROUBLE. IF 
AN SS PLUG-IN IS TO BE 
REPLACED, SEE FIG, 45. 

IS THE FUSE AND 
ALARM PANEL MJ OR 
MN ALM LAMP LIGHTED 

NO 

START AGAIN 
FIG. 2 

Fig. 12-Rernote D Bank or Transmission System Fault 
(Cont) 
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IS THE TROUBLE IN 
THE INCOMING OR OUT 
GOING TRANSMISSION 
PATH 

SUBTLE TRANSMISSION 
TROUBLE CHART 

TROUBLE IS ALONG THE TRANSMISSION PATH. DETERMINE fROM 
THE·BANK ALARMS WHETHER THE TROUBLE IS INCOMING OR 
OUTGOING. AT THIS BANK AY• OUTGOING, AR• INCOMING. 
THE TROUBLE IS MOST LIKELY A OEfECTIVE SS PLUG-IN. 
SEE NOTE 

YES WAS AN ALL ONES 
SIGNAL DETECTED 
AT EITHER BANK 
LOCATION 

ISS 2, SECTION 365-200-410 

TAKE TIJO ERTS TO THE AV ALARMED 
BANK LOCATION. SET THE Fl RST ERTS 
MOOE SWI TCH TO ERRORS. US I NG A 
P~BH CORO, PATCH lHE FIRST 

INCOMING 
(AR) 

OUTGOING {AY) 

ERTS OSI OUTPUT TO©. THIS ERTS 
WILL REMAIN CONNECTED AT© UNTIL 
THE TESTING US I NG lHE SEC ONO 

TEST EACH APS, WORKING TOWARD 
THE OTHER D BANK, FOR PULSES 
ANO ALL ONES AT ®• @ , ANO Q) 
RESPECTIVELY. LOOK fOR THE SOURCE 
or THE ALL ONES SIGNAL OR THE 
LOSS Of PULSES. ALSO LOOK fOR 
AN OFFICE LOS LAMP. {THIS MIGHT 
BE AN UNREPORTED fAULT.) AFTER 
LOCATING THE TROUBLE, CLEAR IT. 
If" AN SS PLUG-IN IS TO BE 
REPLACED, SEE FIG. 45 

TEST EACH APS, WORKING TOWARD 
THE OTHER BANK, FOR PULSES 
ANO ALL ONES AT @, @ , AND @ 
RESPECTIVELY. LOOK roR THE SOURCE 
OF TfE ALL ONES SIGNAL OR THE 
LOSS Of PULSES. ALSO LOOK fOR 
AN OFFICE LOS LAMP. (THIS MIGHT BE 
AN UNREPORTED FAULT.} AFTER 
LOCATING THE TROUBLE, CLEAR IT. 
If AN SS PLUG-IN IS TO BE 
REPLACED, SEE FIG. 45 

ERTS HAS LOCATED THE TROUBLE ANO 
I T IS CLEARED 

SET THE SECOND ERTS MODE SWITCH lO 
ERRORS, THE SYNC MODE TO AUTO, 
THE COUNT INTERVAL TO IO 7, ANO THE 
DISPLAY INTERVAL DIAL TO 
MIDRANGE. THE DS-1 INPUT, USING A 
P3BH CORO, WILL BE PATCHED TO 
VARIOUS TEST POINTS. 

TEST AT THIS APS, THEN EACH 
APS LOCATION, WORKING TOWARD 
THE OTHER BANK FOR A GREATER THAN 
10-6 ERROR RATE (GREATER THAN 
10 COUNT ON DISPLAY) OR A NO OR 
LOST SYNC (LAMPS) COND JT I ON AT @ 
(NOT APPLICABLE ATAY BANK), @, 
AND @, RESPECTIVELY. WHEN A 

.-----------------------------1 TEST POINT SHOWS A FAULT, THE 

00 THE D BANK 
ALARMS CLEAR 

YES 

NO CONTINUE 
TESTING 
DOWN THE 
LINE 

NOTE: 

PREVIOUS SS PLUG-IN IS AT fAULT. 
REPLACE THE SS PLUG-IN PER 
FIG. 45. THEN HAYE THE FIRST ERTS 
REMOVED TO SEE If THE BANK AY 
ALARM CLEARS. If AY PERSISTS, 
RESTORE ERTS AND CONTINUE TESTING 
DOWN THE TRANSMISSION PATH 

WHEN TESTING AT EACH OFFICE, 
IT IS DESIRABLE TO CORRECT ANY FAULTS 
ENCOUNTERED IN THE BAY WHETHER MINOR 
OR MAJOR BECAUSE JT IS IMPOSSIBLE FOR 
THIS CHART TO ISOLATE ALL FAILURES OR 
COMBINATION or FAILURES 
THAT MIGHT OCCUR 

Fig. 13-,-Subtle Transmission Trouble Chart 
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BLOWN STM rusE 
TROUBLE CHART 

OBSERVE THE rusE AND 
ALARM PANEL roR THE 
STM NUMBER, VOLTAGE, 
ANO rEEO£R 

ON THE APPLICABLE 
STM, REMOVE THE 
orr1CE REPEATER (OR) 
AND APS PLUG-IN rUSES 
PER TABLE 
(NOTE 2) 

USE SO-IC597•01 OR OTHER 
APPROPRIATE DRAWING TO MAKE TESTS 
TO ISOLATE THE BAY TROUBLE ANO 
CL~AR IT. A DMM SHOULD BE USED TO 
CHECK F'OR rOREIGN VOLTAGES AND A 
LOW RESISTANCE SHUNT PATH TO 
GROUND 

NOTES: 
1. SlM VOLTAGE rusES. 

+HO, 70A, 1.33 AMP, WHITE BEAD 
-48, 700, 5 AMP, GREEN BEAD 
-HO, 70A, 1.H AMP, WHITE BEAD 

2. THE INTERMEDIATE POWERING REPEATER 
SHELF ANO THE TERM 1 NATI NG REPEATER 
SHELF DO NOT USE APS OR SRC. USE 
COLUMN FOR J98728AA STM IN TABLE FOR 
LOCATION OF REPEATER FUSES. 

YES 

YES 

IS PROPER f'USE 
INSERTED. 
{NOTE 1) 

NO 

INSERT THE 
PROPER FUSE 

DOES THE 
FUSE BLOW 

RESTORE THE FUSES INSERT A NEW FUSE 
DOES THE F'USE 

BLOW AGAIN 
REMOVED F'ROM I--~ INTO THE rusE AND I--~ 
THE PLUG- J NS ALARM PANEL 

FUSING PROBABLY NOT CORRECT 
F'OR THE OFFICE REPEATER 
OR APS PLUG-INS. CHECK THAT 
orr,cE REPEATER F'USES ARE 
70R (,15 AMP) AND THE APS 
F'USES ARE 1/4 AMP 

rusES ALL OK 

YES 

BAY TROUBLE 

YES 

INSERT THE PROPER 
FUSES. INSERT A 
NEW rusE IN THE 
FUSE ANO ALARM 
PANEL 

ISS 2, SECTION 365-200-410 

TABLE 

FUSE REMOVE IF PROVIDED 

VOLTAGE 
FEEDER +-------~-------.----------1 

+ HO A 

B 

- HO A 

- HO B 

- 48 A 

- 48 B 

DOES THE STM 
FUSE BLOW 

YES 

J9872BAA STM J98728AB STM J98728AC ESTM 

+ FUSES FROM ORS IN + FUSES FROM ORS IN + FUSES FROM ORS 1 N 
SLOTS 1, 3, 5, 7, SLOTS 1, 3, 5, 7, SLOT-SB, 15,17,19, 
9, AND 11 9, ANO 11 21, 23, AND 25 

+ FUSES FROM ORS IN + FUSES FROM ORS IN + FUS[S FROM ORS IN 
SLOTS 2, 4, 6, 8, 
10, ANO 12 

SLJTS 2, 4, 6, 8, 
10, AND 12 

SLOTS 14, 16, 18, 
20, 22, ANO 24 

- FUSES FROM ORS IN - FUSES FROM ORS IN - FUSES FROM ORS IN 
SLOTS 1, 3, 5, 7, 
9, ANO 11 

SLOTS 1, 5, 5, 7, 
9, AND 11 

SLOTS B, 15, 17, 
19, 21, 23, AND 25 

- FUSES FROM ORS IN - FUSES FROM ORS IN - FUSES FROM ORS IN 
SLOTS 2, 4, 6, 8, 
10, AND 12 

SLOTS 2, 4, 6, 8, 
10, AND 12 

SLOTS 14, 16, 18, 
20, 22, ANO 24 

- FUSES FROM ORS IN - FUSES FROM ORS IN - FUSES FROM ORS IN 
SLOTS 1, 3, 5, 7, 
9, 11, AND BRIDGING 
RPTR IN SLOT H; 
FUSE FROM APS SRC; 
ANO FUSES FROM APS 
SS PLUG-I NS IN 
SLOTS 1, 3, 5, 7, 
9, AND 11 

SLOTS 1, 3, 5, 7, SLOTSB,15 ,17, 
9, 11, AND BRIDGING 19,21 , ANO 23; 
RPTR IN SLOT H; FUSES FROM APS 
FIJSES FROM APS SRC SS PLUG-INS IN 
IN PG-L AND PG-R; SLOTS 13 , 15 , 17 , 19, 
AND FUSES FROM APS 21, 23, AND 25 
SS PLUG-INS IN 
SLOTS 1, 3, 5, 7, 
9, AND 11 

- FUSES FROM ORS IN - FUSES FROM ORS IN - FUSES FROM ORS IN 
SLOTS 2, 4, 6, 8, 
10, AND 12; FUSES 
FROM APS ALM AND 
TLM; AND FUSES FROM 
APS SS PLUG-INS IN 
SLOTS 2, 4, 6, 8, 
10, AND 12 

SLOTS 2, 4, 6, 8, 
10, AND 12; FUSES 
FROM APS ALM AND 
TLM; AND FUSES FROM 
APS SS PLUG-I NS IN 
SLOTS 2, 4, 6, 8, 
10, AND 12 

SLOTS 14, 16, 18, 
20, 22, AND 24; 
FUSE FROM APS TLM 
AND SS PLUG-INS IN 
SLOTS 14, 16, 18, 
20, 22, AND 24 

NOT FOUND _________________ ___. 

Fig. 14-Blown STM Fuse Trouble Chart 
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BLOWN rL f"USE 
TROUBLE CHART 

OBSERVE THE FUSE 
ANO ALARM PANEL TO 
DETERMINE If THE 
FL +I30V OR -48V 
f'USE IS BLOWN 

IS PROPER 
FUSE INSERTED. 
SEE TABLE 

YES 

WITH THE DMM, MAKE A 
FOREIGN VOLTAGE CHECK AT 
THE APPLICABLE TB TEST 
POINT. THEN MAKE A 
RESISTANCE MEASUREMENT TO 

GROUND. SEE NOTE 2 

IS THE 
RESISTANCE 
GREATER 
THAN R 

NO 
(TROUBLE) 

REMOVE THE fLCU 
FROM THE FAULT­
LOCATE PANEL 

MAKE TESTS f"OR A 
LOW RESISTANCE 

SHUNT PATH TO 
GROUND 

YES 

f"USE 

f'L-48 

f"L+ISO 

>-N_O---,;-i INSERT THE 
PROPER f'USE 

CODE 

70A 
70[ 

TAsu: 

BEAD VALUE 

WHITE I .33 AMPS 
YELLOW 0.18 AMPS 

DOES THE FL 
FUSE BLOW 
AGAIN 

YES -----------
IS THE +I30V 
OR -48V FUSE 
BLOWN 

-48 

REMOVE THE FUSE 
AND MAKE 
CALCULATION PER 
NOTE I 

THIS INDICATES THE 
NEXT ruSE SHOULD 

NOT BLOW 

+130 
DID THE fl +I30V 
f'USE BLOW WHEN A 
PART! CULAR fl 
LINE WAS SELECTED 

YES 

INSERT A NEW 

rusE INTO THE ruse 
ANO ALARM PANEL 

DOES THE fl 
FUSE BLOW 
AGAIN 

NO 

NO 

ISS 2, SECTION 365-200-410 

NOTE: 

I. R• ~ 
V WILL BE THE VOLTAGE FUSED 
l'. IS AMPERAGE Of' THE f'USE 
R IS THE MINIMUM RESISTANCE WHICH WILL NOT BLOW THE f'USE 

2. FAULT LOCATE PANEL (SD-IC.603): 

P/0 TSB OR TBI 

+130 

:~/~!RM ------t--<GRO:>---+---- TO FLCU PLUG-IN 

[ 

TO FLCU PLUG-IN 

PANEL AND -48V TST JACK 

----+-- 4
>8---1--- TO FLCU PLUG-IN 

ANO -48V TST JACK 

3. IN SOME APPLICATIONS OF THE OW THE t 130 VOLT POTENTIAL 
IS BRIDGED OFF THE+ 130 VOLT FL FUSE. SEE Fl G. 17. 

REMOVE THE CONSULT WI TH 
YES TEST CORD f"ROM INSERT A SUPERVISION ON 

THE f"LCU FL NEW FUSE THE APPROACH FOR 
LINE OUT JACK LOCATING AND 

CLEAR I NG THE TROUBLE 

fl LINE NO DOES THE FL 

TROUBLE CHART +I30V rusE 
BLOW AGAIN 

TO FIG. 25 
YES 

RESTORE 
ORIGINAL 
FLCU 

YES 
TO FIG. 56 

RUN DOES THE fl 

REPLACEMENT FUSE BLOW 

TESTS AGAIN 

REPLACE THE 

.------------------------------"➔~ fLCU. 

INSERT NEW FUSE 

INTO THE FUSE AND 
ALARM PANEL 

NO 

ANY SHUNT 
PATH 

YES 

USE SD-IC597 ANO SO-IC603 
OR OTHER APPROPRIATE 
DRAWING TO MAKE TESTS TO 
ISOLATE THE BAY TROUBLE 
ANO CLEAR IT.CSEE NOTE 31 

INSERT A 
t---~ NEW ruse 

YES DOES THE FL 
f"USE BLOW 

SEE FIG. 45 

YES 

DOE~ TH'' F'L 
f"USE BLOW 

RESTORE THE 
fLCU PLUG- IN 

NO 

Fig. 15-Blown FL Fuse Trouble Chart 
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BLOWN REPEATER 
FUSE TROUBLE CHART 

010 THE FUSE BLOW 
AS A RESULT or A 
TURNUP TEST OR 
REPEATER REPLACEMENT 

NO 

REPLACE THE REPEATER 
WITH THE BLOWN FUSE. 
SEE FIG. 45 

INSERT A NEW 70R 
(0.15 AMP) FUSE(S) 

010 THE REPEATER 
FUSE BLOW 

YES 

REMOVE THE REPEATER 
ANO COMPANION 
(IF UNIDIRECTIONAL) 

NO 

OPEN THE POWER LOOP(S} (CONNECTED 
TO THE REPEATER) AT THE or. 
MAKE A RESISTANCE MEASUREMENT OF 
T ANO R TO A SUITABLE GROUND ON 
THE BAY SIDE or Of. A HIGH 
RESISTANCE (GOOD) IS EXPECTED 

IS A LOW RESISTANCE 
MEASURED 

YES 

CLEAR MOf TO BAY REPEATER 
SLOT WIRING TROUBLE. 
USE SO-IC597 (BAY), 
T-DRAWING, ETC.TO MAKE 
TESTS TO LOCATE AND CLEAR 
THE TROUBLE 

REMOVE THE REPEATER AND COMPANION 
(IF UNIDIRECTIONAL). CHECK THAT 
EACH HAS THE CORRECT REPEATER 
POWER OPTION SCR~ SWITCHES SEI.ECTEO 
ALSO, ENSURE THE UNWAfflD SCREW 
SWITCHES ARE TWO TURNS CCW. 
CHECK THE R OPTION SWITCH 

RUN 
REPLACEMENT 
TESTS 

TO flG. 58 

MAKE THE MEASUREMENTS 
(T ANO R TO GRD) ON 
THE CABLE SIDE or THE 
DF. A HIGH RESISTANCE 
INDICATES THE CABLE 
IS NOT AT FAULT 

Alff DISCREPANCY 

NO 

IS A LOW 
RESISTANCE 
MEASURED 

NO 

DETERMINE IF THE 
PROTECTION UNITS 
ARE AT FAULT. 
REPLACE THE UNITS 
IF DEFECT! VE 

ISS 2, SECTION 36S-200-410 

YES 
CORRECT DISCREPANCY. 
INSERT THE 
REPEATER(S) ANO 
A NEW 70R 
(0.15 AMPS) FUSE 

YES DOES THE 
REPEATER 
FUSE BLOW 

NO 

YES CABLE TROUBLE. 
REPORT TROUBLE 
TO OUTS I DE PLANT 

TROUBLE REPORTED 
HAS BEEN CLEARED 

RESTORE 
THE Of 

INSERT THE ORIGINAL 
REPEATER (AND 
COMPANION). INSERT 
THE 70R FUSES 

DOES THE 
FUSE BLOW 

YES 

NO 

CONSULT WITH SUPERVISION 
ON THE APPROACH FOR 
LOCATING AND CLEARING 
THE TROUBLE 

Fig. 16-Blown Repeater Fuse Trouble Chart 
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BLOWN OW AND TEL 
rusE TROUBLE CHART 

IS THE BLOWN 
FUSE A 70A 
11-1/3 AMP) 
(NOTE I I 

YES 

REMOVE THE rusE 
AND MAKE THE 
CALCULATION PER 
NOTE 2 

REMOVE ALL 
THE OW 
PNL (S) 

PLUG-INS 

NO 

USE SD-IC597 AND SD-3C254 
OTHER APPROPRIATE DRAWING. 
MAKE TESTS TO LOCATE THE 
TROUBLE AND CLEAR IT 

INSERT ALL THE 
PLUG-INS REMOVED 
ANO INSERT A NEW 
70A FUSE 

DOES THE 
OW&. TEL 
FUSE BLOW 

YES 

START AGAIN 
THIS FIG. 

NO 

INSERT A NEW 
70A F"USE 
(THE PROPER 
ONE) 

.DOES THE 
YES NO 

FUSE BLOW 
AGAIN 

WITH THE DMM, MAKE A roREIGN 
VOLTAGE CHECK AT THE TS 
SHOWN IN NOTE 3 . THEN MAKE 
RESISTANCE MEASUREMENT FOR 
A LOW RESISTANCE SHUNT 
PATH TO GROUND 

YES ANY rOREIGN 
VOLTAGE 

NO 

ANY SHUNT 
PATH 

ISS 2, SECTION 365-200-410 

NOTES: 
1. TH IS CHART IS. FOR THE --48 VOLT FUSE, OR THE +no VOLT FUSE IN THE G4 FUSE 

AND ALARM PANEL. IF THE +48 VOLTS IS USBJ IT WI LL BE FUSED AT THE BOFB. FOR THE 
G1 OR G2 PANEL THE +1'0 VOLTS IS BRIDGED OFF THE FL FUSE. 

2. R =t 
V WILL BE THE VOLTAGE FUSED. I IS THE FUSE AMPERAGE (1-1/3 AMP). 
R IS THE MINIMUM RESISTANCE WHICH Will NOT BLOW THE FUSE. 

3. OW PNL(SD-3C254) SHOWN BELOW: TSI MIJLT TO 

SIDE I 
r----'>. 

ON OW PNL 

19 

-48 
-----t~---+---t-o-+--P---~ 32 

32 ___ .. 

INSERT ONE 
or THE PLUG­
INS REMOVED 

RUN REPLACEMENT 
TEST 

TO FIG. 59 

MULT TO 
SIMILARLY 
DESIG LEADS 
ON OTHER OW 
CKTS IN SAME 
BAY 

NO 

MAKE RES I STANCE 
MEASUREMENT. IS 
RESISTANCE LESS 
THAN R 

NO 

HAVE ALL THE 
REMOVED PLUG-INS 
BEEN INSERTED 

YES 

INSERT A NEW 

47 

48 

TO THE 
ow 
PLUG-INS 

47 "},4----' 

48 "-'----...J 

YES REPLACE THE 
>---(T-R-OU_B_L_E_)~ PLUG-IN 

INSERT THE 
REMAINING 
PLUG-INS 

OW &. TEL IE----------.J 
70A FUSE 

Y.ES 

DOES THE 
OW &. TEL 

FUSE BLOW 

NO 

WAS A PLUG­
IN REPLACED 

YES 
RESTORE 
ORIGINAL 

}------~=-! PLUG- IN ( Ir 

NO 

NOT DEFECTIVE) 

CONSULT WITH SUPERVISION 
ON THE APPROACH FOR 
LOCATING ANO CLEARING 
THE TROUBLE 

TS2 
ONOWPNL 

Fig. 17-Blown OW & TEL Fuse Trouble Chart 
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BAY INPUT PCMER 
TROUBLE CHART 

FOLLOW THE LOCALLY 
ESTABLISHED PROCEDURES 
FOR CHECKING THE VOLTAGE 
ANO ITS FUSE AT THE 
BATTERY DISTRIBUTION FUSE 
BOARD IBDFB) 

IS THE sore 
FUSE FOR THE 
VOLTAGE OK 

IS THE VOLTAGE 
PROPER 
(SEE TABLE:) 

YES 

NO 

REPLACE 
THE BOFB 
FU E 

DOES THE 
FUSE BLOW 

NO 

NOMINAL 
VOLTAGE 

-48 
+48 
+HO 
-1'0 

REPORT aore 
TROUBLE TO 
SUPERVISION 

REFER-TO THE 
APPROPRIATE 
BDFB SECTION 

BDFB 
TROUBLES 
CLEARED 

IS THE BAY 
INPUT VOLTAGE 
NOW PROPER 
(SEE TABLE:) 

NO 

YE:S 

CLEAR BOFB TO BAY P<MER 
WIRING TROUBLE, FOLLOW 
ESTABLISHED PROCEDURE TO 
REMOVE POWER. USE THE 
APPROPRIATE DRAWINGS TO 
TRACE THE WIRING ANO 
MAKE TESTS TO LOCATE THE 
TROUBLE ANO CLEAR IT, 

ISS 2, SECTION 365-200-410 

TABLE 

NORMAL RANGE EMERGENCY LIM ITS 

-45 TO -55 

+45 TO +5' 
+125 TO +H5 
-125 TO -H5 

-42. 5 TO -5, 
+42. 5 TO +5, 
+115 TO +150 
-110 TO -140 

IS THE BAY 
INPUT VOLTAGE 
PROPER 
(SEE TABLE) 

NO 

YES 

CONSULT WITH SUPERVISION 
ON THE APPROACH FOR 
LOCATING AND CLEARING 
THE TROUBLE 

Fig. 18--Bay Input Power Trouble Chart 
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( 

STM INPUT VOLTAGE 
TROUBLE CHART 

IS TH£ VOLTAGE 
MISSING OR 
OUT-OF-LIMITS. 
SE£ TABLE A 
rOR LIMITS 

MISSING 
IS THE VOLTAGE 
DUMMY FUSED. 72A. 
AT TH£ FUS£ AND 
ALARM PANEL 

OUT-OF­
LIMITS 

CHECK THE VOLTAGE 
INPUT TO THE BAY AT 
THE FUSE AND ALARM 
PANEL TS. SEE NOTE 

IS THE BAY 
INPUT VOLT AGE ~N;.;.:O;..._....:,;" 
PRESENT AND 
WITHIN LIMITS 

YES 

REMOVE ASSOCIATED 
STM F'USE F'ROM THE 
FUSE AND ALARM PANEL 

NO 

CHECK FOR MISSING, 
BLO\lf, OR DEFECTIVE 
FUSE AT TH£ F'USE 
ANO ALARM PANEL 

ANY rusE 
TROUBLE FOUND 

NO 

BAY INPUT PWR 
TROUBLE CHART 

TO FIG. 18 

CLEAR BAY TROUBLE. 
USE SD-IC597-0I TO 
MAKE TESTS TO LOCATE .,.__--;.i 
THE TROUBLE AND 
CLEAR IT 

YES 

YES 

YES 

NO 

RESTORE 
FUSE 

NO VOLTAGE 
IS EXPECTED i----­
AT fH[ STM 

BLOWN STM F'USE 

NO 

INSERT A NEW FUSE 
SEE TABLE B 

IS THE STM INPUT 
VOLTAGE STILL 
MISSING 

NO 

IS THE STM INPUT 
VOLTAGE WITHIN 
LIMITS 

YES BLOw'N STM FUSE 
TROUBLE CHART 

TO rtG. 14 

TO sore 
(FEEDER A) 

To sore 
(F'EEDER B) 

TABLE A 

NOMINAL NORMAL EMERGENCY 
VOLTAGE RANGE LIMITS 

-48 -45 TO -53 -42.5 TO -53 
-130 -125 TO -135 -110 TO •140 
+130 +125 TO +135 +115 TO +150 

REPORT EMERGENCY CONDITIONS 
TO SUPERVISION 

NOTE: 
BAY P0WER INPUT TO f'USE AND 
ALARM PANELS (ED-2C373·30 GI, G2 ANO G4). 
DESIGNATIONS IN PARENTHESES ARE FOR G4. 

GI AND G4 

+1308A(+l30A) +130 

• I 30CA(-l30A) -1.30 

•48AA(-48AA) •48 

GRDAAIGRDAA) GRO 

TS(A) 
ON ruse: AND 

ALM PNL 

+13088(+130B) +130 

-130CB(-130B) ·130 

·48AB(-48BA) -48 

GRDAB(GRDBA) GRO 

TS(BJ 
ON FUSE ANO 

ALM PNL 

TO aora 
(FEEDER A) 

STM FUSES 

f'VSE CODE 

-48 700 
•130 70A 
+130 70A 

-48AA I r-
-----6--

GRDAA 2 -E 
:r:-E 

-48AB 4 -~-t 
TS(A) 

ON F'USE AND 
,ALM PNL 

ISS 2, SECTION 365-200-410 

TABLE 8 

( IF' NOT DUMMY, 72A) 

KAD VALUE 

GREEN 5 AMPS 
WHITE 1.33 AMPS 
WHITE 1.33 AMPS 

G2 

TO BDF'B 
(FEEDER 8) 

+130BA +130A 

+13088 +1308 

I 
0 

-130CA ·130A 

-130CB -1308 

TS(B) 
ON FUSE AND 

ALM PNL 

Fig. 19-STM Input Voltage Trouble Chart 
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OUT-OF-
1.IMITS 

BLOWN F'L F'USE 
TROUBLE CHART 

TO l'IG. 15 

YES 

fl PANEL INPUT 
VOLT AGE TROUBLE 
CHART 

IS THE FAULT­
LOCATE INPUT 
VOLTAGE MISSING 
OR OUT-OF-LIMITS. 
SEE TABLE A 

MISSING 

IS THE fl -48 OR 

+130 fUSE BLOWN 
ON THE fUSE AND 
ALARM PANEL 

NO 

CHECK roR DErECtl VE 
OR MISSING FUSE AT THE 

rusE AND ALARM 
PANEL 

ANY fUSE 
TROUBLE 
F'OUND 

NO 

CHECK THE VOLTAGE 

INPUT AT THE FUSE 

INSERT A 
NEW FUSE 
PER TABLE B 

IS THE fl INPUT 
VOLTAGE OK NOW 

NO 

ISS 2, SECTION 365-200-410 

NOTE: 
SEE TABLE FOR VOLTAGE REQUIREMENTS. INPUT POWER TEST 
POINT roR !'USE AND ALARM PANELS, ED-2C373-30Gl,G2,0R G4. 

GI 

TO [ :~:::A :~:O 

BDl'B GRDAA GRD 

TS(A) 

ON F'USE 

& ALM PNL 

G4 

] 

TO 
fUSES 

TO [-;-;-::..c:,;___+ ..... ~o-R:---~~SES 

BDFB TS(A) 

_-_4_8.;;;.BA;_;,__-~4:>-a ___ TO 

TS(BJ FUSES 

YES 

TO 

BDfB 

G2 

-48AA I r--) TO ~7 ~ fUSES 

GRDAA l,~ 
TS(A) 

ON FUSE 

& ALM PNL 

+130BA +130A 

TS(B) 
ON FUSE 

& ALM PNL 

TABLE A 

TO 
FUSES 

FL PANEL INPUT VOLTAGE AND TEST POINTS 

NOMINAL 
NORMAL RANGE EMERGENCY LI Ml TS 

VOLTAGE 

AND ALARM PANEL 1---.....:::,.c 

IS THE BAY INPUT 
VOLTAGE PRESENT 
AND WITHIN LIMITS 

BAY INPUT PWR 
TROUBLE CHART 

-48 
+130 

-45 TO -53 -42.5 TO -53 
+125 TO -.135 +I 15 TO +140 

TS. SEE NOTE 

TABLE B 

FUSE CODE BEAD VALUE 

FL-48 70A WHITE I. 33 AMPS 

FL+l30 70E YELLOW 0.18 AMPS 

YES 

REMOVE THE 

fl FUSE 

START AGAIN 
THIS FIG. 

NO 

TO FIG. 18 

BAY WIRING FAULT. 

USE SD-IC597 AND 

SD-10603 TO TRACE 
AND MAKE TESTS TO 
LOCATE THE TROUBLE 

IS THE F'L 
INPUT VOLTAGE 
OK NOW 

YES 

-
+130 

rn [ 
-FUSE GRD J ro 

AND 
ALM 

f'LCU 

PNL 
-48 -

'--- I P/0 TSB OR TBI 
ON fl J 

-

J PNL 

I 

-48V TST 

Fig. 20-Fl Panel Input Voltage Trouble Chart 
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CN PNL INPUT 
VOLTAGE TROUBLE CHART 

IS THE_ VOLTAGE 
MISSING OR OUT­
or-LIMITS. 
SEE TABLE 

MISSING 

IS THE <N & TEL 

rust BLOWN ON THE 
rust AND ALARM 
PANEL 

NO 

CHECK rOR MISSING 
OR DEFECTIVE r:N & 

TEL ruse 

CHECK THE BAY INPUT 
VOLTAGE AT THE FUSE 
AND ALARM PANEL. 
SEE NOTES I, 2 AND 3 

IS THE BAY NO 
INPUT VOLTAGE 
OK 

YES 

BAY OR r:,,/ PNL WIRING 
FAULT. REMOVE <N & TEL 
FUSE FROM FUSE ANO ALARM 
PANEL 

USE SO- IC597 ANO SD· 
3C254 TO MAKE TESTS 
TO ISOLATE THE TROUBLE 
AND CLEAR IT 

YES 
BLWN CN & TEL 

rust TROUBLE CHART 

TO rtG. 17 

INSERT A NEW 70A 
(WHITE BEAD, 
I· 1/3 AMP) FUSE 

BAY INPUT PCNER 
TROUBLE CHART 

TO rIG. 18 

RESTORE (M ANO 
TEL FUSE 

START AGAIN 
THIS FIG. 

NO 
IS THE (M 

PNL INPUT VOLTAGE 
OK 

3. 1-t!EN TESTING OW INPUT VOLTAGES, IT IS 

IMPORTANT TO TEST THE INDICATED TSA OR TSB. 

AL THOUGH ALL POTENT! ALS APPEAR ON BOTH TSA 

AND TSB, THE OUTPUT TO THE PARTICULAR CIRCUIT 

BE I NG TESTED APPEARS ON ONLY ONE OR THE 

OTHER. 

YES 

I S THE r:,,/ PNL 
INPUT VOLTAGE 
OK. 
SEE TABLE 

NO 

ISS 2, SECTION 365-200-410 

TABLE 

<N PNL 

NOMINAL 
VOLTAGE 

NORMAL 
RANGE 

EMERGENCY 
LIMITS 

-48 
+48 
+HO 

-45 TO -53 
+45 TO +53 
+12' TO+H5 

-42.5 TO ·53 
+42.5 TO +53 
+115 TO +140 

-+130 (lF REQ) 16 

+48 (IF REQ) 18 

-
TEST 
POINTS 

GRD 19 20 ] 

_-48_v_..,_.20,__. __ .____Ts_2__ !~u~~I NS 

'--
TS1 
ON OW PNL 

NOTES: 
1. BAY POWER INPUT TO FUSE AND 

ALARM PANELS (E0-2C373-30) 

G1 

TO +no BA +130 

BOF8 
TS(A) 

[-48AB 
-48 

TO 
BOFB GROAB GRD 

TS(~ 
ON FUSE & ALM PNL 

G2 

TO FUSES 

TO FUSES 

_GRD_AB_ ........ 1-E 
-48AB 4 ] TO 

BDFB T:(A)"== TO 

ON FUSE & ALM PNL FUSES 

+130AB +BO 

TS(B) 

G4 

[ +HOA +130 
TO 
BOFB GROAA GRD 

TS(A) ] " TO ~ --4BBA 
-48 . FUSES 

BDFB GROB/\ GRD 

TS(B) 

2. THE +48V SOURCE IS NOT FUSED AT THE BAY 

FUSE AND ALARM PANEL. I TS OR I GIN MUST BE 

DETERMINED FROM THE OFF I CE RECOOOS AND 

CHECKED ELSEWHERE. THE +HOV SOURCE, IN 

THE -G1 ANO -G2 FUSE AND ALARM PANELS 

ONLY, IS A BR I OGE OFF THE FL FEEDER A FL'SE. 

THE REMAINDER OF THE CHART IS NOT APPLICABLE 

FOR -48V OR +HOV TROUBLES IN THE -G1 AND -G2 

PANELS. 

Fig. 21-0W Panel Input Voltage Trouble Chart 
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UNA8LE TO CQIIPLETE 

LOCAL ~ FRClM OW 

LOCAL DIAL 

IS A SUBSCRIBER _NO __ ___..j CALLI NG FROM H . 
LINE PROVIDED CM IS NOT 

PERMITTED 

i YES 

DIAL TONE 

YES 

REPORT 
SVITCHING 
TIIOUBLE TO 
SUPERVISION 

TROUBLE 
ICPAIRED 

NO _ IS THE 
HANDSET GOOD 

! YES 

NO 

CHECK THE CM BY US ll'ii THE 
TEST DESK OR A LOCAL TEST 
CAB I NET. OPEN THE OW PA IR 
ANO CONNECT THE TEST LEADS 
TO THE OW AT lHE OF. MAKE 
TESTS TOWARD THE CABLE AND 
TOWARD THE OFFICE. SEE 
TABLE A FOR THE TESTS AND 
THE REQUIREMENTS 

i 
ARE THE T£ST NO 
HClUIREMENTS 
MET 

!YES 

AT THE OF INSPECT 

OR TEST THE 
PROTECTION UNITS. 
THEN RESTORE 
THE Of 

! 
lT TIIE '1tOU8LE LOCATION 
MEASURE rOR 0V POWERING 
VOLTAGE. USE A DMM. 
VOLTAGE SHOULD I[ 
APPROXIMATELY 96V OR 48V 
ACROSS TH[ OW fl ELD 
APPEARANCE AT THE 
APPARATUS CASE 

-..... 

I 
I 

OBTAIN A 
WORKING 
HANDSET 

-.,. 

-

YES 

IS TROUBLE 
TOWARD THE 
orr,cE OR 
CABLE 

CABLE 

REPORT CABLE 
TROUBLE TO 
OUTSIDE 
PLANT 

NO 

IS THE OW 
POWERING 
VOLTAGE 
AVAILABLE 

CAN THE CALL 

BE COMl'l.ETED 
NOW 

REPLACE THE 

CAN CALI. 
NOW BE 
COMPLETED 

NO 

orrlCE 

TROUBLE 
lt[PAIRED 

w 

CMAl#DTEL ~ 
SET PLUG-IN 

L..-........---

-

YES I 
I 

RESTORE 
THE OF 

' 

CAN CALL 
NOV BE 
COMPLETED 

NO 

START AGAIN 
THIS r,a. 

DETERMINE THE LOCATION 
Of' THE OW PNL, 
TERMINAL STRIP, ANO 
TERMINALS \oltERE THE 
APPLICABLE OW PAIR 
IS TERMINATED 

TEST 

LEAKAGE RESISTANCE TOORD 
LI NE FROM Tl P TO GROUNO 

LEAKAGE RESISTANCE TCIIARD 
l lNE FROM RI 00 TO GROUND 

TlllE A 
OW PAIR TESTS 

REQUIREMENT 

GRElT!R THAN 30,000 OHMS 

GREATER THAN 30,000 OHMS 

GR!A TER THAN 30,000 OHMS LOOP RESISTANCE TOWARD LINE 

1/0LTAGE TOWARD OFFICE 
FROM TIP TO GROUND 

+48V tS voe (91V APPLICATION) 
OR OV (41V APPLICATION) 

VOLTAGE TOWARD OFF I CE -4ev tS voe 
FROM RI NG TO GROUND USE A DMM TO TEST 

rOR THE PRESENCE 
Of' THE POWERING 
VOLTAGE ACROSS THE 
OW PAIR 

FOREIGN POTENT I AL NONE 

THESE TESTS CAN BE DONE WITH A DMM 

IS THE POWERING 
VOLTAGE (48V OR 96V) 
PRESENT 

TROUBLE BETWEEN THE 
OW PNL AND THE Dr j 

YES - REMOVE ow &. TEL ruse. 
>--~. US I NG SD- I CS97 ANO Of'fl CE 

DRAWINGS, TRACE THE WIRING 
ANO MAKE TESTS TO LOCATE 
AND CLEAR THE TROUBLE 

RESTORE 
rusE(S) 

IS THE OW &. TEL 
rusE BLOWN ON 
THE FUSE AND 
ALARM PANEL 

CHECK THE OW 
PNL INPUT 
VOLTAGE PER 
TABLE B 

.r. 
YES I 

I 

YES - / ow & TEL ruse 
TROUBLE CHART 

TO r!G. 17 

IS THE OW 
PNL INPUT 
VOLTAGE OX 

~ OW PNL INPUT 
_ VOLTAGE TROUBLE 

CHART 

iYES 

BALLAST TUBE, OW PLUG-IN, OR 
OW PNL WIRING IS AT rAULT. 

AT THE APPLICABLE PLUG-IN 
CONNECTOR, CHECK FOR THE 

POWERING VOLTAGE (48V M 96V) 

BETWEEN TERMINALS 47(•) ANO 
48(+) 

~ -

TO rlC. 21 

- IS THE P<M:RIIIQ NO 
~ VOLT AGE PRESENT 

J YES 

REl'LlCE THE 
OW &. TEL SET 
PI.UG•IN 

J, 
,...,,_, .. ~ 
VOLTAGE PRESENT NO 
ACROSS OW PAIR AT 
TIit OIi PNl TS 

YES 

V 

~ 

~ 

--

ISS 2, SECTION 365-200-410 

TAIU I 

IIONINAL NOIIMAL EMENDICY 

VOLTA« ltANI[ UNITS 
------1 

-41 -45 TO -53 -42.5 TO -53 
+41 +45 TO +53 +42.5 Tl -tlS 
+130 +125 TO +135 + 115 TO +140 

-
+llOV (tr RtQ) 16 

+41V IIF AEOI I.J 

GIID - ~ TEST -
POINTS 19 ----]~~ 

-48V 20 
TS2 PLUG-INS 

-TSI 
ON THE OW PANE L 

--

' I 

Jlll8U: IN IW.LAST 

TU8E OR OW l'NL WIRING. 

WITH A DMM AND USING 
SD-30254, TRN:E THE 

POWERING PATH THROUGH 
THE OW l'NI. TO LOCATE 

AND CLEAR THE TROUILE 

~ 

V 

Fig. 22-Unable to Complete Local Call From OW 
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( 

( 

BLCNN fl fUSE 
TROUBLE CHART 

TO FIG. 15 

FAULT-LOCATE 
POWERING VL 
TROUBLE CHART 

TO CHECK THE fLCU, ENSURE 
THAT NO PLUG OR TEST CORO 
IS INSERTED INTO THE fLCU 
fl LINE OUT JACK 

IS THE FAULT -
LOCATE PANEL VL 
OK. SEE NOTE I 

NO 

YES 

our-or-

fl LINE 
TROUBLE CHART 

TO FIG. 25 

IS THE SUPPLY 

ISS 2, SECTION 365-200-410 

NOTE I: 
VL MEASUREMENT BETWEEN + ANO - TEST 
POINTS ON THE fLCU: 

NOMINAL 
VOLTAGE 

+118V 

NORMAL 
RANGE 

+116 TO +121 

IS THE VOLTAGE VL LIMITS VOLTAGE OUT OF THE NO 

YES 

MISSING OR OUT-
OF-LIMITS 

MISSING 

IS THE FL +130 
FUSE BLO.,N ON 
THE FUSE ANO 
ALARM PANEL 

NO 

IS THE SUPPLY 
VOLTAGE MISSING 
AT THE fl PANEL 
SEE NOTE 2 

REPLACE THE FLCU 
IN THE FL PANEL. 
SEE flG. 45 

IS THE FAULT 
LOCATE PANEL VL 
OK. SEE NOTE I 

NO 

YES 

NORMAL RANGE LIMITS 
AT THE FL PANEL. 
SEE NOTE 2 

YES 

fl PANEL 
INPUT VOLTAGE 
TROUBLE CHART 

ORIGINAL 
FLCU WAS 
FAULTY 

TO flG. 20 

RESTORE THE 
ORIGINAL FLCU 

RUN REPLACEMENT 
PLUG-IN TESTS, 
flG. 55 

SUBTLE TROUBLE. USE SO-IC597 AND 
SD- IC603 OR OTHER APPROPRIATE 
DRAWING TO TRACE THE WIRING AND 
MAKE TESTS TO LOCATE AND CLEAR 
THE TROUBLE 

IS THE FAULT 
LOCATE PANEL VL 
OK. SEE NOTE I 

NO 

START AGAIN 
THIS flG. 

NOTE 2: 
fl PANEL SD-IC603 

NOMINAL 
VOLTAGE 

NORMAL 
RANGE 

EMERGENCY 
LIMITS 

+130 +125 TO +135 +115 TO +140 

TO FUSE 
ALM 
PNL 

YES 

P/0 TSB OR TBl 
ON FL 
PNL 

Fig. 23-Fault-locate Powering VL Trouble Chart 

Page 49/50 



f"L PANEL READY/ 
BUSY LAMP 
TROUBLE CHART 

READY CAN NOT 
BE ACHIEVED 

NOTES: 
1. THE BUSY MAY PREVENT THE READY FOR SEVERAL 

SECONDS BECAUSE ANY SPURIOUS VOLTAGE ON 
THE LINE MUST BE DISCHARGED PRIOR TO 
ACHIEVING THE READY. 

2. FL PANEL TEST POINTS MINIMUM VOLTAGE 
17 voe. 

GRD 
0 0 D D D D D D D D 0 

T R T 
D 

R 
o,o 0 D 0 D 0 D 0 D 060 

D 

D 
ENSURE A TEST CORD 
IS INSERTED INTO 
THE f"LCU fl LINE 
OUT JACK 

FL LINE 

CAN READY 
BE ACHIEVED. 
NOTE 1 

NO 

IS THE BUSY 
LAMP LIGHTED 

NO 

OOES THE READY 
OR BUSY LAMP 
LIGHT f"OR ANY 
OTHER fl LINES 

YES 

REPLACE THE f"LCU. 
SEE f"IG.45 

CAN THE READY 
BE ACHIEV(D 

YES 

1 
FL LINE MULT 

6 
0 0 0 D D 0 D D D 0 0 0 D 

T R 1 2 3 T R 
D D 0 D D D D D D □ 0 D □ 

YES '--- FLT OUT---../ 

TSB AT REAR OF FL PANEL 

DETERMINE If" THE ASSOCIATED 
f"L LINE IS ACTUALLY IN USE 

►Y_E_S_~BY CHECKING f"OR A VOLTAGE, 
EITHER POLARITY, AT THE TB. 
SEE NOTE 2 

IS THE f"L 
LINE IN USE 

NO 
CHECK THE -48 
VOLTAGE ON THE 
f"L PANEL. 
NOTE 2, 

YES 

NO RESTORE THE 
}-----3;.,j ORIGINAL F"LCU 

START AGAIN, 
THIS f"IG, 

NO 

NO 

INPUT 
VOLTAGE TROUBLE 
CHART 

TO f"IG. 20 

SUBTLE TROUBLE. USE 
SD-IC597 AND SD-IC603 
TO MAKE TESTS TO 
ISOLATE THE TROUBLE 
AND CLEAR IT 

CAN THE READY 
BE ACHIEVED 

NO 

YES 

D 

0 

ISS 2, SECTION 365-200-410 

TABLE 

SEE NOTE 2 FOR -48 TEST POINTS 

NOMINAL NORMAL RANGE EMERGENCY LIMITS 
VOLTAGE 

-48 -45 TO -53 -42.5 TO -53. 

TSB 

+130 
0 0 

0 0 

GRD 

~ 

-48 
0 D 0 

□ 0 □ 

YES 

ANOTHER Of"f"ICE IS ACTUALLY 
USING THE fl LINE OR HAS A 
f"AILED f"LCU CAUSING THE 
BUSY OR HAS MISTAKENLY LEFT 
A CORD CONNECTED TO THE f"LCU. 
CONTACT THE OTHER 0ff"ICES 
CONNECTED TO THIS f"AULT-LOCATE 
PAIR, DETERMINE If" THEY ARE 
USING THE LINE 

DISPATCH CRAF"T TO THE 
REMOTE Of"f"ICE LOCATIONS, 
IF UNATTENDE:D 

DETERMINE AT EACH OFFICE If f"L 
PNL WAS LEFT IN THE ACTIVATE 
STATUS OR WHETHER THE f"LCU IS 
APPLYING VOLTAGE TO THE 
fl LINE ERRONEOUSLY. 
CLEAR El THER COIIDI TI0N 

Fig. 24-FL Panel READY /BUSY Lamp Trouble Chart 
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CORRECT 
IT 

FL LINE 
TROUBLE CHART 

FUSE 

ENSURE THAT NO TEST 
CORD I S INSERTED IN 
FLCU FL LINE OUT JACK 

HAVE IL+ ANO­
PINS 

NO 

YES 

AT THE MOF, INSERT A DMM 
OR EQUIVALENT METER IN 
SERIES WITH ONLY THE RING 
OF THE ASSOCIATED PAIR FOR 
A FL CURRENT MEASUREMENT. 
USE 120 MA SCALE ANO.POLE 
METER + TCl,IARD OFF I CE. 

SET FLCU POLARITY 
SWITCH TO 1. INSERT 
A CORD I NTO FLCU Fl 
LINE OUT JACK. TAKE 
A CURRENT READ I NG 

CONNECT DMM TO IL PINS 
ON FLCU. SET FLCU TO 
LINE TO BE TESTED. SET 
OMM TO VOL TS DC 1 . 0 
SCALE 

DOES CURRENT 
READ I NG MEET THE 
REQUIREMENTS 

YES 
SEE FIG. 45 FOR 

>--_,...REPLACEMENT OF FAULTY 

PER NOTE 3 

NO 

NO IS TEST SETUP 
FOR CURRENT 
MEASUREMENT OK 

YES 

REMOVE THE CURRENT 
MEASUREMENT SETUP 

NO 

FLCU (REGULATOR) 

IS VL 
REQUIREMENT 

MET 

YES 

REMOVE THE CURRENT 
MEASUREMENT SETUP 

NOTE lllE POSITION OF THE 
FL PNL LINE SELECTION 
SWITCH. THE NU-IBER WILL 
BE USED TO LOCATE THE 
APPLICABLE T AND R TEST 
POINTS ON THE FL LINE MULT 
OF TSB AT 11-IE REAR OF THE 
FL PNL. SEE NOTE 1. 

REMOVE THE FLCU, THEN 
USING A DMM, MEASURE 
THE RESISTANCE FROM 
TIP TO GRO, RING TO 
GRD, TIP TO RING 

MET, 

YES 

EXAMINE lllE ASSOCIATED 
TERM, X, AN) THRU, W, 
OPTIONS ON THE REMOVED 
FLCU 

1S THE THRU, W, 
OPTION SELECTED 
FOR THE FL NO. 

NO(TERM) 

THIS OFFICE FLCU 
IS FAULTY. TO 
REPLACE THE FLCU, 
SEE FIG.45 

TROUBLE STILL 
PRESENT 

YES 

CONSULT WITH SUPERVISION 
ON THE APPROACH TO BE 
TAKEN FOR LOCATING AND 
CLEARING THE TROUBLE 

NO 

YES 

NO 

MEASURE THE RESISTANCES 
OF THE COMPANION Fl NO. 
ON TSB OR TB1 AT REAR OF 
THE Fl PANEL 

YES ARE 
REQUIREMENTS 
MET, NOTE 2 

NO 
>--~B 

USE THE OFPICE DRAWINGS, ETC, 
TO DITTRMINE THE LOCATION OF 
THE SUSPECTED Fl LINE PAIR ON 
THE DF. INSPECT OR TEST THE 
PROTECTION UNITS FOR POSSIBLE 
SOURCE OF TROUBLE 

.ANY SUSPECTED 
TROUBLE FOUND 

NO 

TO DETERMINE lF THIS 
OFFICE WIRING IS AT 
FAULT, OPEN THE PAIR 
AT THE MDF. MAKE THE 
SAME MEASUREMENT 
AGAIN AT THE REAR OF 
THE FL PANEL 

RESISTANCE 
REQUIREMENTS 
NOW MET 

NO 

OFFICE WIRING TROUBLE. 
USE SD-1C597 AND THE 
OFFICE DRAWINGS TO 
TRACE THE WIRING AND 
MAKE TESTS TO LOCATE 
AND CLEAR 11-IE TROUBLE 

RESTORE THE MOF 

YES 

YES 

MAKE THE REPAIR 
OR REPLACEMENT 

IS THE FL 
TROUBLE STILL 

PRESENT 

YES 

CABLE OR REMOTE 
OFFICE FL PANEL 
FAULT SUSPECTED 

DISPATCH CRAFT 
PERSONNEL TO THE 
SUSPECTED REMOTE 
LOCATION 

REMOTE LOCA Tl ON 
ACTIVITY FOR FL 
LINE TROUBLE 
CHART 

TO FIG. 26 

NO 

ISS 2, SECTION 365-200-410 

NOTES: 
1. Ft PANEL TEST POINTS 1 THRU 6 ON FL LINE 

MULT CORRESPOND TO FL PNL LINE SELECTION. 

TSB OR TB1 AT REAR OF PHL I TSB 

GRO ------- 1+1'0 
a a a a a □ a □ o a a o a a a a 
T R T R 
□ 1 □ 0 DD O □ 0 0 0 D6 0 DO OD 

FL LINE 
\GRO 

(O:D 

1 
FL LINE MULT 6 \ l-18 

□ □ □ □ □ □ o □ □ □ □ o a a a a 
T R 2 ~ T R 
□ □ □ □ □ □ □ □ □ a □ □ a a □ o 

\__ FLT OUT __J 

2. RESISTANCE OF T OR R TO GRD MUST BE GREATER THAN 1 MEG<HI 
RESISTANCE OF T TO R MUST BE GREATER THAN .1!!Q!S. otfG 

N 
MEASURED ON, X1 ,000 SCALE ONLY (X10, 000 SCALE ,ov BATTERY 
WILL BEGIN TO ACTIVATE FILTERS ANO CAUSE AN ERRONEOUS 
MEASUREMENT) 
N = NUMBER OF ACTIVE FILTERS C~NECTED TO THIS FL LINE 

3. FOR CURRENT REQUIREMENT COMPARE READ! NG TO INITIAL 
READ I NG ON FO!fl E69B8, BLOCK 5 

Fig. 25-FL Line Trouble Chart 
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ISS 2, SECTION 365-200-410 

l'IEASlllE THE RESISTANCE 
FROl'I TIP TO 6RD, RING THE FL 
TO GAD, Mil TIP TO RING MIIIER FOR THE 
FOR THE Fl 1U11ER ON ..., __ -I ASSOCIATED Fl 
TSB, FL LINE IIJlT, AT PAIR TIIIARD TIE 
Tl£ REAR OF THE FL PANEL FAULTED OFFICE 

E THE 
ASSOCIATED TERl'I, 
X, Ari> TIIIU, W, 
OPTIONS ON THE 
REl'IIVED Fla.I 

IS IN TIE 
CABLE BETIIEEN THIS 
OFFICE Ari> TIE 
PREVIOUS OFFICE DR 
Tl£ WIRING IN THIS 
OFFICE 

THIS OFFICE Fla.I 
IS FAUL TY. SEE 

,___......,......, .. FIG. 46 TO 

RESISTANCE FDR 
Tl£ Clll'ANION FL 
IUIIER AT TIE FL 
PANEL TOWARD THE 
NEXT OFFICE 

TROUBLE IS IN THIS OFFICE 
WIRING OR EQUIPIENT BEYOND 
THIS OFFICE 

TO DETERl'IINE IF THE TROUBLE 
IS IN THIS OFFICE, OPEN THE FL 
PAIR TOWARD THE NEXT OFFICE AT 
Tl£ OF. lfAKE THE ,EASIIIEIIENTS 
AGAIN AT THE REAR OF Tl£ FL 
PANEL FOR THE Clll'ANION 

REPLACE Tl£ Fla.I 

stl'ERVISION ON THE 
APPROACH TO BE TAKEN 
FOR LOCATING AND 
CLEARING THE 
TRDIIBLE 

AT THE REflDTE 
LOCATION .._ ___ -IREl'IIVE THE 

Fla.I 

TO DETERIIINE IF THE TROUBLE 
IS IN THIS OFFICE, OPEN 
Tl£ FL PAIR AT THE OF. 
IIAKE Tl£ SME IEAUEIENT 
AGAIN AT THE REAR OF Tl£ 
FL PANEL 

THE PROTECTION 
UNITS FOR THE 
POSSIBLE sotllCE 
OF TROUBLE 

CABLE TROUBLE. 
REPORT THE 
TROUBLE AND 
PERTINENT 
INFDRMTIDN 

ND 

D 

OFFICE WIRING TROUBLE. 
USE SD-1C597 Ari> THE 
OFFICE DRAWINGS TO 
fflACE Tl£ WIRING AND 
lfAKE TESTS TO LOCATE 
AND CLEAR THE TROUBLE 

ARE THE 
RESISTANCE 
REQUIRE,ENTS NOW 
IIET PER IIITE 

I T DR TEST R THE Fla.I. 

ND 

NOTE: 

THE PROTECTION 
UNITS FOR THE 
POSSIBLE SOIIICE 
OF TROUBLE 

RESISTANCE OF T ANO R TO GRD >1 IIE6Cllll 

YES 

MAKE Tl£ REPAIR 
OR REPLACEflENT. 
THEN RESTORE 
THE Fla.I 

RESISTANCE OF T TO R >1':" IHIS (X1 ,000 SCALE ONLY) 

N • IUIIER OF ACTIVE FILTERS CONNECTED TO THIS PAIR 

FAULT SUSPECTED 
IN THE NEXT SPAN 
CABLE OR OFFICE 

YES 

Fig. 26-Remote Location Activity For FL Line Trouble Chart 
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PQl.ER SOORCE OPTI Ill 
TR008LE CHART 

CHECK THE Pa.ER 
SOORCE VOLTAGE (S) 
AT THE STM INPUT. 
SEE TABLE 

IS THE STM INPUT 
VOLTAGE($) OK 

YES 

NO 

STM INPUT VOLTAGE 

TROUBLE CHART 

TO FIG. 19 

RECHECK THE STM POWER SOURCE 
OPTIONS (X, Y, R, AID N) FOR 
AN UNWANTED, IMPROPER, EXTRA, 
OR POOR CROSS-CONNECT! ON. ONLY 
ONE OPTI ON IS PERMI ITTD TO 
EACH OLP ( ) 

ANY CROSS-CONNECT! ON 
DISCREPANCY FOUID 

READ THE WARN I NG AJV, 
USING SD-1 C597, MAKE 
THE NECESSARY TEST TO 
LOCATE AND CLEAR THE 
TROOBLE 

READ THE WARN I NG AND 
MAKE THE CORRECTIONS 
US I NG THE PROPER 
PRECAUTI ONS 

I S THE POWER SOURCE YES 
VOLTAGE OK >----

ND 

START AGAIN 
THIS FIG 

WARNING 
THE STM POWER SOURCE CROSS­
CONNECTS MUST BE MADE 
WITH VOLTAGES APPLIED, 
REMOVAL OF THE APPL I CABLE 
STM FUSE DISRUPTS SERVICE. 
FOLLOW THE LOCALLY 
ESTABLISHED PROCEDURES FOR 
TROUBLE SHOOTING AND MAKING 
CROSS-CONNECT! ONS WI TH 
VOLTAGE APPL! ED 

NOMINAL 
VOLTAGE 

TO 
FUSE 
AND 
ALARM 
PANEL 

-48 
+HO 
-HO 

-4BB 

-HOB 

+HOB 

+HOA 

GRD A 

--48A 

-HOA 

155 2, SECTION 365-200-410 

TABLE 

NORMAL RANGE 

-45 TO -5, 
+125 TO +H5 
-125 TO -H5 

2 

' 
4 

5 

6 

7 

B 

11 

15 

16 

17 

18 
0 

19 

20 

21 

EIERGENCY LIMITS 

-42.5 TO -5, 
+115 TO +150 
-110 TO -140 

OLP(B1) 
TO THE 
REPEATER 
SHELF 

OLP(A1) 

OLP(B2) 

OLP(A2) 

P/0 TS(J) ON LTM 

Fig. 27 -Power Source Option Trouble Chart 
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OfflCE REPEATER LINE 
CURRENT AND/OR REG­
ULATOR TROU8LE CHART 

IS THE PROPER 206 OR 236-TYPE 
REPEATER (AND THE 
COMPANION REPEATER fOR A 
UNIDIRECTIONAL CONrlGUR· 
ATIONJ INSTALLED 

YES 

REMOVE THE 206 OR 236-TYPE REPEATER 
AND ITS COMPAN I ON ( If 
UNIDIRECTIONAL). CHECK THAT THE 
REPEATER OPTION SCREW SWITCHES 
ARE CORRECT. ENSURE THAT 
UNWANTED SCREW SWITCHES ARE 
TWO TURNS CCW. BE SURE TO CHECK 
R OPTION SCREW SWITCH 

NO ANY 
DISCREPANCY 
FOUND 

YES 

MAKE THE 
CORRECT! ONS. 
INSERT THE 
REPEATER (S) 

ARE BOTH THE LINE 
CURRENT AND 

NO 

OBTAIN A REPEATER 
REPLACEMENT. SEE 
f IG. 45. THEN 
INSERT THE REPEATER 
AND 70R (0.15 AMP) 
FUSE(S) 

YES 

NO 

REPLACE THE REPEATER 
VITH THE COIR£CT 
COO£. SEE flG. 4&. 
THEN INSERT THE 
70R (0.15 AMP) FUSES 

MEASUREMENT 

LINE 
CURRENT 

REGULATOR 

VOLTAGE 

ARE BOTH THE LINE 
CURRENT AND RESTORE 

ORIGINAL 
REPEATER 
( tr PROPER) 

YES 

ISS 2, SECTION 365-200-410 

AR£ BOTH THE LI NE 
CURRENT AND REGULATOR 
VOLTAGE CORRECT. 
SEE flG. 33 AND 34 

NO 

TABLE 

TEST POINTS REQUIREMENTS 

YES 

+(BLUE) 206 RPTR OR 
1.40 ± 0.07l/ 

-(RED) 2'6 RPTR (LOW P(l.lER) 0.60 ± 0.03V 

+(BLUE} 
206J, M RPTR 

+2 - +120V (HOV OPTION) 

REG(WHITE) 206H, L RPTR OR 23611,C 
RPTR (48V OPTION) +1 - +40V 

LINE CURRENT ANO/OR 
REGULATOR TROUBLE 
CHART CONTINUED 

TO flG. 29 

Fig. 28-Une Cunent and/or Regulator Trouble Chart 
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LINE CURRENT ANO/OR 
REGUUTOR TROUBLE 
CHART CONTINUtD 

WAS THE LINE 
CURRENT 
READING 
0 VOLTS 

NO 

FROM l'IG. 28 

YES THIS INDICATES AN 
)-------=;;.! OPEN CIRCUIT 

CONDITION IN 
THE POWER LOOP 

IS THE LINE REPEATER 
CONFIGURATION 
UNl-(BLUE LABEL} OR 
BIDIRECTIONAL (WHITE) 

BIDIRECTIONAL 

THIS INDICATES A HIGHER 
THAN EXPECTED POWER LOOP 
RESISTANCE, AN 
ENGINEERING ERROR ON THE 
SPAN LINE POWERING, 
MISPLACEMENT Of' LOOPING 
LINE REPEATER, OR A 
POWER LOOP GROUND. 

UNIDIRECTIONAL 

CONSULT WITH SUPERVISION 
AND ENGINEERING (IF AID 
IS NEEC1£0l ON THE 
APPROACH TO TAKE IN 
LOCATING AND CLEAR I NG 
THE TROUII.E. FIG. 31, 
LINE VOLTAGE 8% 
REQUIREMENT, WILL AID IN 
FINDING A POWER LOOP 
TROUBLE. 

SEE r!G. 34. THEN USE 
THE orncE DRAWING. 
ETC, TO DETERMINE THE 
LOCATION or THE 
APPLICABLE SPAN LINE 
POINTS, T ANO T OR Tl 
AND Tl ON THE OF 

CONNECT THE TEST LEADS 
TO THE SAME TWO POINTS. 
TEST EACH WITH RESPECT 
TO GRO. THIS WILL 
DETERMINE WHICH 
VOLTAGE(S) IS MISSING 

REMOVE THE 
REPEATER ANO 
COMPANION REPEATER 
FUSES (IF 
UNIDIRECTIONAL) 

SEE r1G. 33, THEN USE 
THE OFFICE DRAWING, 
ETC, TO DETERMINE THE 
LOCA Tl ON or THE 
APPLICABLE SPAN LINE 
POINTS, T ANO Tl 
ON THE Of" 

CHECK FOR THE SPAN LINE 
POWERING VOLTAGE BY USING 
THE TEST DESK OR LOCAL TEST 
CABINET. CONNECT THE TEST 
LEADS TO THE APPLICABLE 
POINTS AT THE or. MAKE TEST 
TOWARD THE OFFICE, SEE 
TABLE rOR THE TEST ANO 
JlEQUIREMENT 

NO IS THE 
REQUIREMENT 
MET 

WIRING ,AULT BETWEEN 
REPEATER AND THE OF. 
USE SD-IC597 AND 
T-DRAWINGS, ETC, TO 
TRACE AND MAKE TESTS 
TO LOCATE ANO CLEAR 
THE OPEN CIRCUIT 

ISS 2, SECTlON 365-200-410 

TABLE 

SPAN LINE POWERING CHECK 
TEST REQUIREMENT 

VOLTAGE CHECK APPROXIMATELY THE 
BETWEEN POINTS VALUE OF THE SPAN 

LINE POWERING VOLTAGE 
(260, 178, 130, OR 48) 

TEST CAN BE DONE WITH A DMM 

INSPECT OR TEST 
THE OF 
PROTECTION UNITS 
FOR A FAULT. THEN 
RESTORE THE OF 

RESTORE THE 
REPEATER{S) 
FUSES 

CABLE HAS 
OPEN CKT 
REPORT TO 
OUTSIDE PLANT 

AC 

IS THE POWER 
LOOP AT A 
REMOTE OFFICE 
OR APPARATUS 
CASE (AC} 

CABLE TROUBLE 
CLEARED 

OFFICE 
(BIDIRECTIONAL ONLY) 

LINE CURRENT ANO/OR 
REGULATOR TROUBLE 
CHART CONTINUED 

TO FIG. 30 

IS THE LINE 
CURRENT AND 
REGULATOR 
VOLTAGE OK 

Fig. 29-Line Current and/or Regulator Trouble Chart 
(Cont) 
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FROM FIG. 29 
LINE CURRENT ANO/OR 
REGULATOR TROUBLE 
CHART CONTI.NUED. 

POWER LOOPED AT 
THE REMOTE OFFICE 
(BIOIRECTIONAt. ONLY) 

DISPATCH CRAFT 
PERSONNEL TO 
THE REMOTE 
LOCATION 

AT REMOTE LOCATION, REMOVE 
THE ASSOCIATED 2060R 236-
TYPE REPEATER.CHECK THAT THE 
REPEATER OPTION SCREW 
SWiTCHES ARE CORRECT. 
[NSURE THAT THE UNWANTED 
SCREW SWITCHES ARE TWO 
TU,RNS CCW 

ANY 
DISCREPANCY 
FOUND 

YES 

MAKE THE CORRECTIONS. 
INSERT THE REPEATER 

CONTACT POJERING · NO 
OfflCE. IS PROBLEM 
STILL PRESENT THERE 

YES 

SEE FIG. 33. THEN 
USE THE OFFICE 
DRAWINGS, ETC, TO 
DETERMINE THE LOCATION 
or THE T, Tl POINTS 
ON THE or 

USE A OMM TO MEASURE 
BETWEEN THE POINTS 
FOR THE SPAN LINE 
POWERING VOLTAGE ON 
THE CABLE SIDE 

IS THE SPAN 
LINE POWERING 
VOLTAGE PRESENT 

MEASURE ON THE 
OFFICE SIDE OF or 

NO 

IS THE SPAN NO 

ISS 2, SECTION 365-200-410 

CABLE HAS OPEN 
CKT IN THE POWER 
LOOP. REPORT TO 
OUTSIDE PLANT 

CABLE TROUBLE 
CLEARED 

NO 
LI NE POW[RI NG >------. 
VOLTAGE PRESENT 

CONT ACT POWER I NG 
Off I CE. I S THE 
TROUBLE Sil LL 

YES 

WIRING FAULT FROM OF TO 
REPEAT[R, OR REPEATER 
FAULTY. TO ISOLATE THE 
TROUBLE TO JUST THE 
REPEATER OR WIRING, 

MEASURE FOR THE SPAN LINE 
POWERING VOLTAGE BETWEEN 
TERMINAL 4 AND 5 ON THE 
REPEATER CONNECTOR 

IS THE SPAN 
LINE POWER 
VOLTAGE PRESENT 

YES 

REPLACE THE REPEATER. 
SEE FIG. 45 

CONTACT POWERING 
OFFICE. IS THE 
TROUBLE STILL 
PRESENT 

YES 

SUBTLE TROUBLE. USE 
SD-IC597, ETC, TO 

NO 

YES 

START AGAIN 
THIS FIG. 

REPLACE THE 
PROTECTION UNITS. 
(CARBON BLOCK AND/OR 

L--___:;;.j HEAT COILS) THE 
PROTECTION UNITS OR 
THE OF WIRING ARE 
FAULTY 

IS THE SPAN LINE 
POWERING VOLTAGE 
PRESENT ON 
Off ICE SIOE 

NO 

or WIRING TROUBLE 
USE APPROPRIATE 

YES 

DRAW I NG TO TRACE THE t----­
WIRING AND MAKE 
TESTS TO LOCATE AND 
CLEAR THE TROUBLE· 

Df TO REPEATER WIRING 
FAULT. USE SD-lC597 AND 
OFFICE DRAWINGS TO TRACEi------­
THE WIRING AND MAKE TEST 
TO LOCATE ANO CLEAR THE 
TROUBLE 

TRACE ANO MAKE TESTS I- __ ..._ __________________ _. 

TO LOCATE AND CLEAR 
THE TROUBLE 

Fig. 30-line Cunent and/or Regulator Trouble Chart (Cont) 
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LINE VOLTAGE 8% 
REQOI REMENT TROUBLE 
CHART. SEE NOTE 

REPLACE THE REPEATER 

155 2, SECTION 365-200-410 

IS THE PROPER 
206 OR 236-TYPE 
REPEATER 
INSTALLED 

NO WITH THE CORRECT 
>----;;~ CODE. SEE rtG. 4'1. 

IS THE si 
REQUIREMENT 
NOW MET 

YES 

YES 

REMOVE THE REPEATER ANO ITS 
COMPANION (If UNIDIRECTIONAL). CHECK 
THAT THE REPEATER OPTION SCREW 
SWITCHES ARE CORRECT. ENSURE THAT 
UNWANTED SCREW SWITCHES ARE 
TWO TURNS CCW 

NO ANY ERRORS 
fOUND 

YES 

MAKE THE 
CORRECTION 
THEN INSERT 
THE REPEATERS 

IS THE ai 
REQUIREMENT 
NOW MET 

NO 

REPLACE THE REPEATER. 
SEE FIG. 45. THEN 

YES 

INSERT THE REPEATER. I---~ 
FUSE WITH 70R 
{0.15 AMP) FUSE 

THEN INSERT THE 
70R (.15 AMP) fUSES 

NO 

NOTE: 
lHE LINE VOLTAGE 8% REQUIREMENT IS DESIGNED, VIA 
MAK I NG LI NE MEASUREMENTS TO ENSURE EACH SPAN 
LI NE IS EQO I VALENT, WI 1H IN 8%, TO ANY OlHER LI NE 
IN THE PROTECT! ON GROUP (PG). THE 8% REQUIREMENT 
IS FIRST VERIFIEO DURING SPAN LINE POWERING IN 
SECTION ?65-224-600. 
TROUBLE WITH THE 8% REQUIREMENT IS ASSUMED TO BE 
A SPUCING ERROR, LEAKAGE PATH, OR COMPONENT 
FAILURE. OFFICE CHECKS ARE MADE TO ISOLATE THE 
OFFICE. IF NO OFFICE TROUBLE IS FOUND, lHE OUTSIDE 
SPAN LINE IS SUSPECTEO. THE LINE, CONSISTING OF 
REPEATERED LINE SECTIONS CONNECTED IN TANDEM, IS 
FURTHER ISOLATED BY FAULT-LOCATING TECHNIQUES. 
(IT IS ASSUMED ANY DEFECT OR FAILURE WILL ADVERSELY 
AFFECT TRANSMISSION SO ISOLATION BY FAULT LOCATING 
WI LL BE SUCCESSFUL,) 

IS THE si 
REQUIREMENT 
NOW MET 

NO 

RESTORE THE 
ORIGINAL 
REPEATER 
( If PROPER) 

YES 

LINE VOLTAGE ai 
REQUIREMENT TROUBLE 
CHART CONTINUED 

TO FIG. 32 

Fig. 31-Line Voltage 8% Requirement Trouble Chart 
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NO 

LINE VOLTAGE 8 
REQUIREMENT TROUBLE 
CHART CONTINUED. 

l S THE PWER LOOPED 
AT A REMOTE OFFICE 
OR AN APPARATUS 
CASE (AC) 

REMOTE 
orr ICE 

DISPATCH CRAFT 
PERSONNEL TO THE 
REMOTE LOCATION 
( ff UNATTENDED) 

AT THE REMOTE LOCATION 
REMOVE THE ASSOCIATED 
206-0R 236 TYPE REPEATER. 
CHECK THAT lHE REPEATER 
OPTION SCREW SWITCHES 
ARE CORRECT. ENSURE THAT 
THE UNWANTED SCREW 
SWITCHES ARE TWO TURNS CCW 

NO 

YES 

MAKE THE 
CORRECT! ONS. 
INSERT THE 
REPEATER. 

CONTACT POWERING 
OFFICE. IS THE 8~ 
REQUIREMENT NW 
MET 

NO 

REPLACE THE 
REPEATER. 
SEE FIG. 46. 
THEN INSERT THE 
REPEATER ANO 70R 
(0.15 AMP) FUSES 

YES 

CONTACT POWERING 
OFFICE. IS THE ai 
REQUIREMENT NW 
MET 

YES 

155 2, SECTION 365-200-410 

JS THE LINE REPEATER 
CONFIGURATION UNl­
(BLUE LABEL) OR 
BIDIRECTIONAL (WHITE) 

BIDIRECTIONAL 

UNIDIRECTIONAL 

SEE tlG. 34. THEN USE 
THE Off ICE DRAWINGS, 
ETC, TO DETERMINE THE 
LOCATION Of THE 
APPLICABLE POINTS T,T 
OR Tl, Tl ON THE Of 

MAKE THE 
REPAIR OR 
REPLACEMENT 

AT PWERING 
OFFICE, IS THE 
8~ REQUIREMENT 
NOW MET 

YES 

YES 

NO 

INSPECT OR 
TEST 
PROTECTION 
UNI TS FOR 
TROUBLE 

ANY SUSPECTED 
TROUBLE FOUND 

FAULT-LOCATING 
PROCEDURE 

TO FIG. 35 

NO 

SEE FIG. 33. THEN USE 
THE OFFICE DRAWINGS, 
ETC, TO DETERMINE THE 
LOCATION Of THE 
APPLICABLE POINTS T,TI 
ON THE Of 

CABLE TROUBLE 
SUSPECTED. USE THE 
FAULT LOCA Tl NG CHART 
FIG. 35 TO AffiMPT TO 
SECT! ONALI ZE THE TROUBLE. 
IF THIS FAILS, CONFER 
WITH SUPERVISION 
(ENGINEERING MAY BE 
NEEDED) ON THE APPROACH 
TO' BE TAKEN IN LOCATING 
AND CLEAR I NG THE TROUBLE 

HAS THE FAULT 
LOCATING PROCEDURE 
PREVIOUSLY 
BEEN STARTED 

YES 

PROCEED WITH FAULT-LOCATING 
PROCEDURE (TROUBLE ISOLATION Of AN 
IDENTIFIED LINE SECTION) CONTINUED 

TOfJG.42 

Fig. 32-Line Voltage 8% Requirement Trouble Chart (Cont) 
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(AT REAR 

l BIDIRECTIONAL 

REPEATERS 

VMDF OR 
MODULE 
IN BAY TSJ 

(PROT, ETC (AT REAR 

NOT SHO.tl) or STM) 

Tl 

PWR -
PWR -

() 

(NOTE4) (NOTE 3) 

TSJ 
(AT REAR 

/ 

M LOOP POINT 

TSJ 

,----------, or STM) VMDF VMDF' Of STM) 

LOOPING £11D 

T 

R ~ 

BIDIRECTIONAL 

REPEATERS 

RI~ 

( ) 

(NOTE4) 

NOTES: 
1. 206H OR L REPEATER HAS A 48-VOL T REGULATOR, 206J OR M REPEATER HAS A 130-VOLT REGULATOR, 

206K OR N REPEATER HAS NO REGULATOR - USED ONLY TO LOOP POWER. 

2. SIMILAR CONFIGURATIONS ARE ASSUMED FOR 236 REPEATERS. 236AA ANO AC REPEATERS HAVE 

4BV AND 130V REGULATORS SELECTED BY OPTION. 236AB ANO AO REPEATERS HAVE NO REGULATOR ANO 

ARE USED TO LOOP POWER. 
3. ( ) WILL CONTAIN APPLICABLE REPEATER SLOT DESIGNATION. 

L INDICATES POWER IS LOOPED BY PROVIDING PROPER CODE OF 208/209 REPEATERS, CR PROPER 

OPT I ON OF 238/239 REPEATERS. 
T INDICATES POWER IS FEED THROUGH BY PROVIDING PROPER CODE OF 208/209 REPEATERS, OR 

PROPER OPTION OF 238/239 REPEATERS. 

4. THESE PATCHES TO BE USED FOR INITIAL TESTING OF STM PLUG-INS PER CHART 5. 

USE 46M PLUGS WITH JUMPERS FOR 303 CONNECTORS, OR SHIELDED CROSS-CONNECTS 

FOR C-TYPE CONNECTORS. 

Tl 

~ RI 

T 

PWR R -
( ) 

(NOTE 3) 

5 
_, 
6 

5 
_, 

6 

ISS 2, SECTION 365-200-410 

206 RPTR (NOTE 2) 

-I + 

I 
(CEK) 

2 

206 RPTR (NOTE 2) 

I 

(CEK) 

2 

PWRING END 

+ 

REG 

REG 

+130, +130, 
+130, GRD 

-130, -48, 
GRD, -48 

+130, +130, 
+130, GRD 

-130, -48, 
GRD, -48 

Fig. 33-Bidirectional Powering Scheme Showing the 
206-Type Repeater Test Points 
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VMOF OR 
MODULE 
IN BAY 

TSJ 
(AT REAR 
OF STM) 

©-' 

NOTES: 

PWR -
PWR -

PWR -
NR -

Tl 

( ) 

(NOTE 3) 

1. 206H M L REPEATER HAS A 48-VOL T REGULATM, 206J OR M REPEATER HAS A HO-VOLT REGULATOR, 

206K ORN REPEATER HAS NO REGULATOR - USED ONLY TO LOOP PO,lER. 
2. SIMILAR CONFIGLRATIONS /IRE ASSUMED FOR 236 REPEATERS. 236AA ANO AC REPEATERS HAVE 

48V AND nov REGULATORS, SELECTED BY OPTION. 236AB ANO AO REPEATERS HAVE NO REGULATOR 
AND ME USED TO LOOP PCIIER. 

:i. ( ) WILL CONTAIN APPLICABLE REPEATER SLOT DESIGNATION. 

L INDICATES POWER IS LOOPED BY PROVIDING PROPER CODE OF 208/209 REPEATER, OR PROPER 
OPTION OF 2:i8/2:i9 REPEATER. 

T INDICATES POWER IS FEED THROUGH BY PROVIDING PROPER CODE OF 20B/209 REPEATER, OR 

PROPER OPTION OF 2:iB/2'9 REPEATER. 
4. THESE PATCHES TO BE USED FOR INITIAL TESTING OF STM PLUG-INS PER CHART 5. 

USE 46M PLUGS WITH JUMPERS FOR ;o; CONNECTORS, OR SH I ELDED CROSS-CONNECTS FOR 
C-TYPE CONNECTORS. 

ISS 2, SECTION 365-200-410 

_, 

206 RPTR (NOTE 2) 
-I + 

(BOG) 
2 

REPEATER IN A IXN APS GROUPING 

206 RPTR ( NOTE 2 l 
-1 + 

I 
(AGM) 

?2 

REG 

REG 

COMPANION REPEATER IN A DIFFERENT IXN APS GROUPING 
FOR PWR LOOP I 

+130, +130, 
+130, GRD 

-130, -48. 
GRD, -48 

+130, +130, 
+130, GRD 

-130, -48, 
GRD, -48 

Fig. 34-Unidirectional Powering Scheme Showing 
the 206-Type Repeater Test Points 
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( F'AUL T-LOCATING 
PROCEDURE 

ON THE APPLICABLE STM APS 
SHELF', DETERMINE THAT THE 
APPLICABLE SS PLUG-IN HAS 
THE LINE TR LAMP LIGHTED. 
SEE NOTE I 

IS THE LINE 
TR LAMP 
LIGHTED 

NO 

IS A HIGHER 
PRIORITY SS PLUG-IN 
(TO LEF'T IN PG) LINE 
TR UMP L1 GHTED 

YES 

THIS HIGHER PRIORITY 
FAULT MUST BE 
CLEARED FIRST. 

GO TO F I G • 2 TO 
ANALYZE THIS FAULT 

YES 

NO 

FAULT THE LINE SY 
INSERTING A PLUG 
INTO THE APPLICABLE 
OF'F'ICE REPEATER R 
OUT JACK • LI NE 
TR LAMP WILL LIGHT 
SEE NOTE 2 

IF' AN SRC OR TLM TELEMETRY 
IS USED, CONTACT MASTER 
OF'F'ICE TO SET RESET orr. 
(SEE NOTE 3 l OR Ir NEITHER 
AN SRC NOR TLM IS USED SET 
THE SS PLUG-IN RESET SWITCH 
TO OF'F'. THIS PREVENTS 
RESTORATION TO THE LINE 
OUR1NG FAULT LOCATING 
PROCEDURE 

OBTAIN THE TEST APPRATUS. 
POWER THE TEST SETS. THEN 
MAKE THE TEST SETUP SHOWN 
IN FIG. 38. (SEE NOTE 4). IN 
ADDITION, OBTAIN A Tl FAULT­
LOCATING RECORD FORM. FIG. 40 

REMOVE 3868 PLUG. 
SELECT THE APPLICABLE fl 
LINE. SEE STM LABEL 
INITIALLY FOR THIS. THEN 
THE OFFICE RECORDS AND FL 
LI NE LABEL FOR THE REMOTE 
SPANS 

ISS 2, SECTION 365-200-410 

NOTES: 
1. IF TI-IE APS PLUG-INS HAVE NOT BEEN INSTALLED 

(TmN-UP TEST CASE), OR IF THE REPEATER IS IN 
AN INTERMEDIATE PMRING REPEATER SHELF OR A 
TERMINATING REPEATER SHELF, GO TO THE INSTRUCTION 
BLOCK WITH AN A IN THE CORNER. IN ADDITION, THE 
LINE HUST BE LOOPED AT THE DISTANT APS LOCATION BY 
PATCH I NG nlE REPEATER R OUT TO L IN JACK, TO TEST 
THE INCOMING 01 RECTI 00. 

2. TO SET UP A REMOTE LOOP ANO FAULT LOCATE IN THE 
INCOMING DIRECTION A FAULT MUST BE PRESENT OR 
INDUCED INTO THE INCOMING TRANSMISSION PATH. 

;_ THE RESET OFF CAN BE RESTORED BY CONTACTING THE 
MASTER OFFICE, VIII OW AFTER REPll1R. ALSO, THE 
MASTER CAN REPORT 1 F THE ERROR HAS CLEARED. 

4. FOR BAYS WITH NO FLCU BUT USING ACTIVE Fl LTERS, 
A J98725AJ FAULT LINE POWERING MODULE MUST BE USED. 
OET/1I LS ON I TS USE ARE FOUOO IN SECT! ONS 103-494-109 
ANO 365-227-500. 

IS THE READY 
LAMP LI GHTEO 

NO 

FL PANEL READY/BUSY 
LAMP TROUBLE CHART 

TO FIG. 24 

YES FAULT-LOCATING 
PROCEDURE CONTINUED 
(NOISE) 

TO FIG. 36. 

Fig. 35-Fault-Locating Procedure 
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FAULT-LOCATING 
PROCEDURE 
CONTINUED (NOISE) 

FROM FIG. 35 

HAS AN ACCEPTABLE NO I SE 
MEASUREMENT BEEN MADE 
DURING TESTING PRIOR TO 
ENTERING THIS PROCEDURE FOR 
THE APPLICABLE FL LI NE 

NO 

SET THE FLTS TO BIPOLAR SIGNAL. 
USING THE FL LABLES, SET THE 
FILTER SELECTION SWITCH TO EACH 
LETTER CODE ON THE Fl LABEL RECORD. 
OBTAIN A NO I SE LEVEL FOR EACH 

ARE ALL THE 

YES 

FAULT -LOCA Tl NG 
PROCEDURE CONTINUED 
(TRANSM I SS I ON) 

TO FIG. 37 

FILTER NOISE LEVELS 
LESS THAN O OBRN 

YES 

OR -90 DBM 

NO 
(NOISY FL PAIR) 

REMOVE-THE CORO FR<J! THE 
FLCU, OR POWERING MODULE, 
FL LINE 8IJT JACK. (THIS 
TAKES VOLTAGE OFF THE LI NE) 

DETERMINE FROM THE OFFICE DRAWING, 
ETC, THE LOCATION OF THE SUSPECTED 
FL PA IR ON THE OF. EXAM I NE OR TEST 
THE PROTECTION UNITS FOR POSSIBLE 
SOURCE OF TROU8LE 

ANY SUSPECTED 
TROUBLES FOIMJ 

YES 

MAKE THE REPAIR 
OR REPLACEMENT 

OPEN THE FL PA IR AT nil DF. 
INSTALL A TEST TER-IINATION 
PER NOTE ACROSS THE FL 
PAIR ON lHE OFFICE SIDE 

IS TttE FL 
LINE STILL 
NOISY 

YES 

RE INSERT THE TEST 
CORD INTO THE FLCU, 
OR POWER I NG MODULE , 
FL LI NE OUT JACK 

IS THE FL 
LINE STILL 
NOISY 

(NOISE SOURCE YES 
INSIDE OFFICE) 

DOES TH IS BAY 
HAVE AN FLCU 

REMOVE THE CORD FROM THE 
FLCU, OR POWERING MODULE, 
F-LINE JACK. (THIS TAKES 
THE VOLTAGE OFF THE LI NE.) 

NO 

~--<B 

REPORT TttE 
NO 

NOISY CABLE 
TROUBLE 

REPLACE THE FLCU 
SEE FIG. 45 

NOTE: 

CABLE TROUBLE 
REPAIRED 

IS TttE FL NO 
LI NE STILL 
NOISY 

RESTORE THE OR I G INAL FLCU, IF 
USED • THEN US I NG OFF I CE 
DRAWING, SD-1C597 (BAY), ETC, 
TRACE THE WIRING AND MAKE 
TESTS TO LOCATE AND CLEAR TttE 
TROU8LE 

ISS 2, SECTION 365-200-410 

RESTORE THE 
OF ANO REMOVE 
THE TEST 
TERMINATION 

TEST TERMINATION (KS-20616, l2 OR EQUIV) 

_____J(l:._O__JE--- COVERED 
-vvv-----i CLIPS 

1 UF 
(535CK OR EQUIV) 

Fig. 36-Fault-locating Procedure (Noise} 
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FAULT -LOCAT I NG PROC EOORE 
CONTINUED (TRANSMISSION) 

THE FOLLOWING INFORMATION MUST 
BE DETERMINED: 

1. DIRECTION OF TRANSMISSION 
INDICATING A FAULT 

2. FILTER TYPE INSTALLED IN 
THE APPARATUS CASES 

3. THE LI NE REPEATER 
CONFIGURATION 

4. THE OTHER INFO SOOULD BE ON 
THE APPL I CABLE FL LI NE LABEL 

ISS 2, SECTION 365-200-410 

FROM FIG. 36 

IS THE 
TRANSMISSION 
FAULT INCOMING 
OR OUTGOING 

INCOMING 
IS THE LINE 
REPEATER 
CONFIGURATION 
BIDIRECTIONAL 

YES 
ARE THE FILTERS 

1068- OR 1114- TYPE 
(ONLY OUTGOING FAULTS 

CAN BE LOCATED) 

DISPATCH CRAFT 
PERSONNEL TO THE 
REMOTE LOCATION OF 
THE DISTANT APS. 
(THE FAULT WILL BE 
OUTGOING THERE) 

ENTER FIG. 35 
AT THAT LOCATION 

NOTES: 

OUTGOING 

OUTGOING LINE FAULT SUSPECTED. 
SELECT THE FL LINE NUMBER, 
FREQUENCY CODE,AND POLARITY OF 
THE FIRST AND THEREAFTER THE 

NEXT FILTER FOR EACH SUCCESSIVE 
TEST. START WITH THE APPARATUS 
CASE NEAREST THIS OFFICE AND 
WORK TOWARD THE DISTANT APS. 
SEE NOTE I 

NO 

INCOMING LINE FAULT SUSPECTED, 
TEST WILL START WITH THE 
APPARATUS CASE LOCATION NEAREST 
THE DISTANT APS AND WORK TOWARD 
THIS OFFICE. SELECT THE FL LINE 
NUMBER, FREQUENCY CODE AND 
POLARITY OF THE FIRST AND THERE­
AFTER THE NEXT FILTER FDR EACH 
SUCCESS! VE TEST. SEE NOTE I 

SET THE PROPER FILTER CODE 
ON THE FLTS, SET THE FLTS 
FUNCTION SW ITCH TO MEAS 1 
AND PULSE DENSITY SWITCH 
TO REF (11) 

1---~ RECORD THE 
MEAS I VALUE 

IS THE MEASURED 
VALUE WITHIN 
±.5 OB OF THE 
RECORDED VALUE ON 
THE FL LI NE LABEL 

tJO 

1. FDR ISOLATION, THIS PRDCEOORE USES THE MOST DIRECT APPROACH 

BY TESTING EACH FILTER DOWN THE TRANSMISSION PATH. 

TO DETERMINE WHETHER 
THE F IL TER OR 
REPEATERED SECT ION 
IS FAULTY, TEST 
THE NEXT FILTER 

2. FDR SAYS WITH NO FLCU BUT USING ACTIVE FILTERS, A J98725AJ 

Fl POWERING MODULE MUST BE USED. DETAILS ON ITS USE ARE 

FOUND IN SECTIONS 103-494-109 AND 365-227-500. 

PROCEED TO 
TEST THE 
NEXT FILTER 

IS THE NEXT FILTER 
VALUE WITH IN ±.5 OB 
OF ITS RECORDED 
VALUE ON THE 

Fl LI NE LABEL 

YES 

FAULTY FILTER. 
REPORT THE FAUL TY 
FILTER AND \TS 
LOCATION WHEN THE 
BAD SECT! ON IS 
REPORTED 

NO 

SET THE FLTS FUNCTION 

SWITCH TO MEAS 2 AND 
RECORD THE VALUE 

REPEATE.REO LINE 
SECTION OF THE 
PREVIOUSLY TESTED 
FILTER LOCATION 
IS FAULTY 

IS THE MEASURED VALUE 
WITHIN ~2 DB OF THE 
MEAS 1 VALUE RECORDED 

SET THE FLTS 
FUNCTION SW ITCH 
TD MEAS 3 AND 
RECORD THE VALUE 

ND IS THE MEAS 3 VALUE 
WITHIN ± I 08 OF THE 
MEAS 2 VALUE 

YES 

SET THE Fl TS FUNCTION 

~--------f SWITCH TD BIPOLAR AND 
RECORD THE VALUE 

THE REPEATERED LINE 

NO IS THE MEASURED VALUE 
MORE THAN 10 DB LOWER 
THAN THE MEAS 3 VALUE 

YES 

I ~----------1 SECTION HAS BEEN 

FAULT-LOCATING PROCEDURE 
CONTINUED (TROUBLE 
ISOLATION OF IDENTIFIED 
LINE SECTION} 

TD FIG. 41 

IDENTIFIED AS FAULTY 

NO 
HAVE ALL THE FILTER 
LOCATIONS BEEN TESTED 
FOR A TRANSMISSION 
FAILURE 

VES 

FAULT-LOCATING PROCEDURE 
CONTINUED (OBSCURE 
TROUBLE TEST) 

TO FIG. 39 

Fig. 37-Fault-locating Procedure (Transmission) 
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A. - WITHOUT FLCU 

B. - WITH FLCU 

0 -48V 
TST 

FLTS 

-48 

' ... 
' m 

0 

-48V@ 
0 

TST 0 00~i J 0 

IIITE: 

J98725 AJ FLPfl 

25-llB PAO MY BE NEEDED IHN TESTIN6 ACTIVE 
FILTERS IIIICH ARE !EAR THE OFFICE. 

FL LIIE 
3 4 

2~5 

1~6 

ISS 2, SECTION 365-200-410 

Fl JACK 

II 

a-- .... 

TO Fl 
PAIR 

Pl 208 OR 236 TYPE 
OFFICE REPEATER 

BUSY .... ..._ 

a~ ... 
READY ~

2 @)@) 
, 1 2 f 

@ POLARITY 
FLT TEST 

FL LINE FLT TST IN 
OUT 

] 

TO 
LIPE 

Fig. 38-Test Setup For Fault-locating Procedure 
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( 
FROM FIG. ?7 

FAULT-LOCATING PROCEDURE 
CONTI NUED ( OBSCURE 
TROUBLE TEST 

THE REPEATERS Will AGAIN BE TESTED CONSECUTIVELY 

IN THE DIRECTION OF TRANSMISSION. SELECT THE Fl 
LINE, FREQUENCY COOE AND POLARITY OF THE FIRST AND 

THEREAFTER THE NEXT IN LI NE FOR EACH SUCCESSIVE TEST. 

THE DATA FROM ALL THE REPEATERS MUST BE GATHERED AND 
ENTERED ON THE FAULT LOCATING RECORD FORM (FIG. 40). 
THEN AN EVALUATION WI LL BE CONDUCTED TO IDENTIFY THE 
SECTION WHICH CONTAINS THE OBSCURE (MARG IN) TROUBLE 

SET THE PULSE DENSITY 
SW\ TCH TO THE NEXT 
LOWER NUMBERED SETTING. 
MAKE A MEASUREMENT 

SEE THE FI L TER CODE 
INTO THE FLTS. SET THE 
FUNCTION TO THE ME,'>,S 1 
AND THE PULSE DENSITY 
TO 10. MAKE A 
MEASUREMENT 

SUBTRACT THE MEAS 1 , 
PULSE DENSITY 11 OR 
REF VALUE FROM THIS 
MEASURED VALUE 

IS THE DIFFERENCE 
GREATER THAN 
_:P. 5 DB 

NO 

RECORD A ZERO IN THE 
APPROPRIATE SPACE 
CORRESPOND I NG TO THE 
Fl TS PULSE DENS I TY 
SETTl!IIG 

YES 

RECORD THE DIFFERENCE 
AND I TS SIGN (+ OR -) 
I N THE APPROPR I ATE 
SPACE CORRESPOND I NG 
TO THE FL TS PULSE 
DENSITY SETTING 

WAS THE LAST 
MEASUREMENT MADE 
AT PULSE DENS I TY 4 

'NO 

CONTINUE 
TEST! NG 
THE ·SAME 
Fl LTER 

ISS 2, SECTION 365-200-410 

YES 

PROCEED TO 
TEST THE 
NEXT Fl LTER 

NO 

HAVE ALL THE 
Fl LTER LOCATIONS 
BEEN TESTED IN 
THIS WAY 

YES 

FAULT-LOCATING PROCED­
URE CONTI NUED ( OBSCURE 
TROUBLE ANALYSIS} 

TO FIG. 40 

Fig. 39-Fault-Locating Procedure (Obscure Trouble Test) 
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F°ROM rl G. 39 

F°AULT-LOCATING PROCEDURE 
CONTINUED (OBSCURE 
TROUBLE ANALYSIS) 

EXAMINE EACH ROW OF FILTER DATA ON THE 
COIFLETED FAULT-LOCATING RECORD, APPLYING 
THE FOLLOWING RULES. EXAt.FLE IN NOTE I. 

•• SEARCH EACH ROW rROM LErT TO RIGHT FOR 
PULSE PERIOD DATA IN WHICH THE RECORDED 
DATA f'AILS TO SHOW A POSITIVE INCREASE. 

2. MARK ONLY THE f' I RST OCCURRENCE FOR EACH 
FILTER. THIS IS DEFINED AS THE STRESS POINT. 

3. IGNORE ALL ZERO ENTRIES UNTIL A NON­
ZERO ENTRY IS ENCOUNTERED, THEN IT 
SHOULD BE USED. 

DO NOT DRAW ANY CONCLUSION f'ROM THIS 
ACTIVITY 

EVALUATION (ANALYSIS) or THE 
MARKED F°ORM. LOCATE THE ROW HAVING 
THE LARGEST POSITIVE SHIFT IN STRESS 
POINT INCREASE IN PULSE PERIOD NUMBER 
(10-<4) WITH RESPECT TO THE 
PREY I OUS ROW. ( THE rl RS T ROW WI LL 
NOT BE COMPARED.) MARK THIS ROW 
AS THE TROUBLED SECTION. OTHER 
IIOWS MAY ALSO BE MAltKED AS 
LIKELY C,'NOIDATES. SEE NOTE 2 

YES CAN A SUSPECTED 
TROUBLE SECT I ON 
BE IDENTIFIED 

NO 

ARE THERE 
ANY MARKS ON 
THE RECORD 

YES 

USE THE f'IRST MARK 
[NCOUNTERED IN THE 
HIGHEST NUMBERED 
COLUMN WORKING 
f'ROM THE TOP DOWN 

NO 

FAULT-LOCATING PROCEDUR[ 
(TROUBLE ISOLATION or AN 
IOENTIF°IEO LINE SECTION} 

TO FIG. 41 

CONFER WITH SUPERVISION 
ON THE APPROACH TO 
LOCATE THE TROUBLE 

NOTES: 
1 • MARKED EXAMPLE 

BSP ,65-200-410 BSP ,65--227-500 BSP ,65-271-000 

FAULT LOCATING RECORD 

TRANSMISSION TEST 
FILTER RPTR 
CODE CODE 

1-EASURE 
BIPOLAR 

1 2 7 

" 2.08E S\.?, -4S.2. 4'-,0 
J\ ~0.1 .. ~.o l..i.&,S 

C 111:h,t. 1 ...... ,r I.A.4,Q 

D • II 51.'I ~-~ 14.'1,t> 

c;; 2.o8F c::o.& • A~,JI 44.'l. 
t) 2.olE r",'2. AS',I Ar. '1 

C 

__ ., 
43.A 4"t,2. 

g -.o 44,6 43.'1 
A 'i, Ae ... .. 'll ... ~11._4, 

*TEST PASSED 

YES NO 10 

I/ 0 
✓ 

,... 
.,, 0 
V" 0 
✓ 0 

V 0 

V 0 
V ~.Cf 
V -f,6 

9 

0 

0 
0 
() 

0 
0 

+.t. 
-1:a 
-1.1 

ISS 2, SECTION 365-200-410 

TEST SET USED jf87,J.SIID 

E-6880 
(11-76) 

OBSCURE TROUBLE TEST-Pll.SE PERIOD 

8 7 6 5 4 l"IIV\ REMARKS SHIFT 

t,1 +1.0 +1.s +1., +2,\ 
0 -t ,fl) +1., tl,'t +(,8 
0 l+,6 +,1 -t-1,'1 ~.Q 

0 +.8 tf,O +1.r -t,'1 
+:1 r+,6 tl,2. i-,, l+,3 

-·" 0 0 -.1 -,q 

t,'t +1.6 +,T -,f:, -1,3 
-2. .• -3.4 -3,1 -s .• -,., _.., -3.a -4.5' -1,I -10.1 

" " *STOP IF NO RECORDED FOR 2 CONSECUTIVE READINGS. TROUBLE AT LOCATION ASSOCIATED WITH FIRST "NO". 

LOG 

2. ANALYSIS OF HARKED EXAMPLE 

BSP '565--200-410 BSP '565--227-500 BSP '565-271-000 

FAULT LOCATING RECORD 

TRANSMISSION TEST 
FILTER RPTR !oEASURE ll<TEST PASSED 
CODE CODE BI POLAR 

1 2 ' YES NO 10 

~ 2.O8E 51.~ 4S:2. 4f.,0 V' 0 
8 C'O,._ u.o ...... c v' 0 
C •~.f:, 11,S' 44.Q V 0 

D . ~.7 411..11.. <7.& V' 0 
E 2r ~F l)." 43, ,L4,2. v' 0 
D 2.-0 ill;'. -~ t ... ot". • Lot", '1 V 0 
C I, . ., 4'll. l.&,1,. V n 
8 I, .o --" I• ~ll.7 V -.ff 
A '~ ' ., .4.'ll,4 ,i'2.,I, V -\.6 

9 8 

0 +·., 
0 0 

0 0 

0 0 
0 t,7 
0 -., 

+.E> +,'t 
-1.~ -2.(. 
-1.7 _,., 

TEST SET USED 

E-6880 
(11-76) 

OBSCURE TROUBLE TEST -PULSE PER I OD 

7 6 5 4 1"11\A REMARKS SHIFT 

+1.0 +1.; -t-1,1 ·U,l 
+,I +1.-1 +l,'I +\.& 
+ •• +., +1.1. -1-., 

1-,8 +1.0 HI +.7 
r+.& +1.2. +,'t -t,3 L,\l.o.\,.. .2.",l,e.,..,.( 1•,b,-

0 0 -.1 -,q 

1+1,6 "+,7 -.. -,.~ 
-3,+ -3.'t -.S.6 -,., V" Tf"o~li:.\1. "'1.c.+io111. 
-3.1 -4.$ -I.I -10.1 

* 
n " " '" STOP IF NO RECORDED FOR 2 CONSECUTIVE READINGS. TROUBLE AT LOCATION ASSOCIATED WITH FIRST NO • 

LOG 

Fig. 40-Fault-Locating Procedure (Obscure Trouble 
Analysis) 
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FAULT-LOCATING PROCEDURE 
CONTtNUEO(TBL ISOLATION OF AN 
l~NTIFIEO LINE SECTION) 

DETERMINE WHICH 
OFFICE PROVIDES THE 
SPAN LI NE l'OwER 
FOR THE SUSPECTED 
LINE SECTION 

DOES THIS 
OFFICE SUPPLY 
THE SPAN 
LINE POWER 

YES 

USING A OMM, CHECK 
THE REPEATER LINE 
CURRENT BETWEEN TEST 
POINTS+ AND - I 

NO 

IS THE L I NE CURRENT 
MEASUREMENT I .40 :!: O. 07 

VOLTS OR o. 60 t o.o~ VOLTS 
RESPECTIVELY FOR A 206 REPEA-

STANDARD POWER OPTION, OR 
2% REPEATER US I NG LOW 
POWER OPT I ON 

NO 

OFFICE REPEATER 
LINE CURRENT AND/OR 
REG TROUBLE CHART 

TO FIG. 28 

ISS 2, SECTION 365-200-410 

FROM FIG. 37 OR 40 

DISPATCH CRAfT 
PERSONNEL TO 
REMOTE OFFICE 
WHICH SUPPLIES 
THE POWER 

DETERMINE THE 
APPLICABLE BAY, STM, 
AND REPEATER SLOT 

I-----~ NUMBER. CHECK THAT 

NO 

IS THE LINE 

THE REPEATER FUSE 
IS NOT BLOWN 

IS THE 
REPEATER 
FUSE 
BLOWN 

Bl.OWN REPEATER 
FUSE TBL CHART 

TO FIG. 16 

REPEATER 
CONFI GURA Tl ON 

UNIDIRECTIONAL 

UN I DIRECTIONAL 
OR BIDIRECTIONAL 

BIDIRECTIONAL 

USING A DMM, CHECK THE 
LINE VOLTAGE DROP BETWEEN 
TEST POINTS+ AND - V Of 
EACH REPEATER IN THE 
PROTECTION GROUP (PG}. 
COMPARE THE MEASUREMENTS 
FOR AN si DEVIATION FROM 
HIGHEST TO LO\IEST VALUE 

ARE ANY 
MEASUREMENTS 
OUT OF THE 
8% LIMIT 

NO 

YES 

DETERMINE THE POWER LOOP WHICH 
CONTAINS THE SUSPECTED LINE 
SECTION. FIG, 34 MAY HELP. 
THEN, USING THE DMM, CHECK THE 
LINE VOLTAGE DROP BETWEEN THE 
REPEATER TEST POINT+ AND 
COMPANION (POWER-MATE} TEST 
POINT ·V OR VICE VERSA DEPENDIN 
ON THE APPLICABLE POWER LOOP, 
COMPARE THE MEASUREMENTS FOR 
AN 8% DEVIATION FROM THE 
LARGEST TO THE LOWEST VALUE 

IS THE POWER 
LOOP, CONTAINING 
THE SUSPECTED 
LINE SECTION, 
OUT-Of-LIMITS 

YES 

LI NE VOLTAGE 

MAKE A NOTE 
THAT THIS TROUBL 
SHOULD B£ 
INVESTIGATED 
LATER 

8% REQUIREMENT TO FIG. 31 
TROUBLE CHART 

FAULT-LOCATING PROCEDURE 
TO FIG. 42 CONTINUED(TBL ISOLATION OF AN 

IDENTIFIED LINE SECTION) 

Fig. 41-Fault locating Procedure (Trouble Isolation of an Identified Line Section) 
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155 2, SECTION 365-200-41 O 

rROM FIG. 43 & 44 

REPORT TO 
OUTS I OE PLANT 

rAULT-LOCATING PROCEDURE CONTINUED 
(TROUBLE I SOLA Tl ON OF AN IDElfT I FI EO 
L lNE SECTION) 

rROM rtG. 41 

IS THE SUSPECTED 
TROUBLE LOCATION IN 
AN. APPARATUS CASE (AC) 
OR AN OfflCE 

AC 

Off ICE 

REPORT THE LOCATION, REPEATER SLOT 
NUMBER, ANO SIDE Of THE SUSPECTED 
TROUBLE TO OUTSIDE. PLANT. 
IN ADDITION, REPORT WHETHER THE 
TROUBLE IS A TRANSMISSION rAILURE 
OR A MARGINAL (OBSCURE) TROUBLE 

THE OUTSIDE PLANT CRAFT PERSONNEL 
WILL BE USING SECTIONS 640-525-225 
OR 640-527-225, DEPENDING ON WHETHER 
THE !OP OR 25AB LINE ERROR DETECTOR 
IS USED AT THE APPARATUS CASE. THE 
OfFICE ACTIVITY SUPPORTING THESE 
SECTIONS IS BRIEFLY STATED IN THE 
FOLLOWING BLOCK 

THE TRANSMISSION FAILURE (OUTSIDE PLANT) PROCEDURE 
WI LL REQUIRE THE FLTS TO SEND A BIPOLAR SIGNAL 
DOWN THE LINE. DURING THE TEST, MEAS 3 MAY BE 
REQUESTED 

THE MARGIN TROUBLE (OUTSIDE PLANT) PROCEDURE WILL 
BE CONDUCTED WITH THE SIGNAL PRESENT ON THE LINE. 
THE QUASI -RANDOM SIGNAL IS NOT NECESSARY EXCEPT 
IN EXTREME CASES 

OW CONTACT WILL BE MAINTAINED DURING THE 
OUTSIDE PLANT TESTING 

THE SUSPECTED LINE SECTION 
(CABLE, REPEATER, ETC) TROUBLE 
WAS REPAIRED IF ANY WAS 
FOUND 

rAULT-LOCATING PROCEDURE 
CONTINUED (TROUBLE ISOLATION 
IN THE OFFICE) 

TO FIG. 43 

IS THE ORIGINAL NO 
TROUBLE ST Ill 
PRESENT 

YES 

REFER THE TROUBLE TO 
SUPERVISION FOR DISPOSITION 
AND TROUBLE SHOOTING 
APPROACH 

Fig. 42-Fault-locating Procedure {Trouble Isolation of an Identified line Section) {Cont) 
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155 2, SECTION 365-200-410 

FAULT-LOCATING PROCEDURE 
CONTINUED (TROUBLE ISOLATION FR!l4 FIG. 4, 
IN THE OFFICE) 

AT THE OFFICE, USING THE 
KS-20775, L2 ERTS, CHECK 
FOR PULSES, NO DATA LAMP • 
EXTINGUISHED, ANO BIPOLAR 
VIOLATION RATE AT 
Q) {FIG. 1) 

ARE PULSES PRESENT 
( NO DA TA LAMP 
ESTI NGU I SHED) 

YES 

YES IS THE ERROR 
RATE ACCEPTABLE 

NO 

INSERT A 386B 
PLUG INTO@ 

NO 

IS THE ERROR YES 
RATE NOW 
ACCEPTABLE 

NO 

REPLACE THE REPEATER 
SEE FIG. 46 

IS THE ERROR 
RATE NOW 
ACCEPTABLE 

YES 

IS THE ORIGINAL 
TROUBLE STILL 
PRESENT 

NO 

NO 

YES 

INSERT A 386B 
PLUG INTO® 

REFER lHE TROUBLE TO 
SUPERV ISi ON FOR 
DI SPOS ITI ON AND AN 
AL TERNA TE TROUBLE­
SHOOT I NG APPROACH 

ARE PULSES 
NOW PRESENT 

YES 

OUTPUT OF OFF I CE 
REPEATER NOT 
CORRECTLY TERMINATED 

FAULT-LOCATI I«, PROCEDURE 
CONTINUED (CROSS OFFICE 
TROUBLE) 

TO FIG. 45 

NO 

YES 

REPLACE THE REPEATER. 
SEE FIG. 45 

ARE THE PULSES 
NOW PRESENT 

NO 

REMOVE 386B PLUG. 
RESTORE THE OR I GI NAL 

,------------~REPEATER.FAULT IS 
BETWEEN OFF I CE 
REPEATER AND Fl RST 
APPARATUS CASE. 

USE S0-1 C597 AND OFF I CE 
DRAWING TO ENSURE NO 
WI RI NG FAULT IS PRESENT 
BETWEEN lHE OFFICE 
REPEATER ANO CABLE SI DE 
OF lHE DF 

REPORT TO 
OUTSIDE PLANT 

TO FIG. 43 

Fig. 43-Fault-locating Procedure (Trouble Isolation in the Off1ee) 
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FAULT-LOCATING 
CEDURE CONTINUED FROM FIG. 43 
(CROSS OFFICE TBL) 

OUT PUT OF THE 
OFF I CE REPEATER 
IS NOT CORRECTLY 
TERMINATED 

ENSURE NO 
PLUG IS 
INSERTED 
INTO@ 

IS THE UNIT 3 
APS SS SLOT 
EQUIPPED 

TROUBLE IS EITHER 
)-Y_E_S----.---~ IN THE 55 PLUG-IN 1------3;,,j 

OR THE WIRING TO 

REPLACE THE 
55 PLUG-IN. 
SEE FIG. 45 

NO 

DETERMINE THE 
BAY, STM, 
AND REPEATER 
SLOT NUMBERS 

ENSURE NO 
PLUG IS 
INSERTED INTO 
@OR@ 

IS THE UNIT 2 
APS SS SLOT 
EQUIPPED 

NO 

INSERT A 
3866 PLUG 
INTO@) 

15 THE TROUBLE 
CONDITION AT 
Q) STllL 

PRESENT 

NO 

TROUBLE BETWEEN THIS 
(UNIT I) OFFICE 
REPEATER ANO FIRST 
APPARATUS CASE. 
REMOVE THE 386B PLUG 

YES 

THE PLUG-IN 

TROUBLE BETWEEN THE TWO 
OFFICE REPEATERS. USE 
SD•IC597 ANO OFFICE 
DRAWINGS ( If NEEDED) TO 
TRACE THE WIRING AND 
MAKE TESTS TO LOCATE 
ANO CLEAR THE TROUBLE 

USE SD-IC597 AND 
OFFICE DRAWINGS TO 
ENSURE NO WIRING FAULT 

NO 

IS PRESENT BETWEEN ~--~ 
THE OFFICE REPEATER 
AND THE CABLE SIDE 
or THE or 

15 THE TROUBLE 
CONDITION AT 
@ STILL 

PRESENT 

YES 

RESTORE THE 
ORIGINAL 
SS PLUG-IN 

USE SD-IC597 TO 
TRACE THE WIRING 
ANO MAKE TESTS TO 
LOCATE AND CLEAR 
THE !ROUBLE 

REPORT TO 
OUTSIDE PLANT 

TO FIG. 42 

ISS 2, SECTION 365-200-410 

15 THE 
ORIGINAL 
TROUBLE STILL 
PRESENT 

YES 

REFER THE TROUBLE 
TO SUPERVISION 
FOR DISPOSITION 
AND ALTERNATE 
TROUBLESHOOTING 
APPROACH 

NO 

Fig. 44-Fault-Locating Procedure (Cross-Office Trouble) 
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OPTION SELECTION 
ON REPLACEMENT 
PLUG-INS 

THE OPTIONS MUST BE 
SELECTED FOR THE 
REPLACEMENT PLUG-IN 
TO fUNCTI OH PROPERLY 

CHOOSE THE APPROPRIATE 
PLUG-JN BUBBLE BELOW 

MASTER SRC PLUG-IN 
(302RCOI) OPTIONS 

TIU PLUG-IN (302TI 01) 
OPTIONS 

TO FIG. 46 

REMOTE SRC PLUG-IN 
(302RC51) OPTIONS 

TO FIG. 47 

TO FIG. 63 

SS PLUG-IN 
(302SSOI) OPTIONS 

TO FIG. 48 

ISS 2, SECTION 365-200-410 

206 OR 2,6 TYPE 
REPEATER PLUG-IN 
SCREW SWITCH OPTIONS 

TO FIG. 49 

fLCU PLUG-IN 
OPT JONS 

TO FIG. 50 

Fig. 45-0ption Selection on Replacement Plug-Ins 
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MASTER SRC 
PLUG-IN OPTIONS 

AfTER OBTAINING THE REPLACEMENT 
PLUG-IN, ENSURE THAT IT AND THE 
SUSPECTED PLUG-IN ARE 302RCOI 
PLUG-INS 

REMOVE THE SUSPECTED PLUG-IN. 
MAKE A NOTE Of THE OPTIONS 
SELECTED. SEE NOTE I 

MAKE THE SAME OPTION SELECTIONS 
ON THE REPLACEMENT PLUG-IN, SEE 
NOTE Z. ENSURE THAT ANY OTHER 
UNWANTED OPTIONS ARE REM:>VEO. 

DETERMINE fROM THE OfFICE RECORDS 
THAT THE OPTIONS SELECTED ARE 
CORRECT. IT IS IMPORTANT TO DO 
THIS BECAUSE THE FAULT MAY BE AN 
IMPROPER_ OPTION SELECTION 

WERE THE 
CORRECT OPTIONS 
SELECTED 

YES 

NO 

INSERT THE REPLACEMENT 
PLUG-IN 

RETURN TO THE APPLICABLE FIG. 
TO CONTINUE THE TROUBLE PROCEDURE. 
If THIS REPLACEMENT IS RETAINED IN 
THE SYSTEM, TEST IT PER SECTION 
365-224-600 

MAKE THE CORRECT 
OPTION SELECTIONS 
ON THE SUSPECTED 
PLUG-IN. RESTORE IT 

ISS 2, SECTION 365-200-410 

NOTES: 
1 . MASTER SRC PLUG-IN OPTIONS 

.sIWS. 
1 - 8 (TERMINAL PAI RS) - HIGHEST 
SPAN NUMBER MASTER IS PERMITTED TO 
SCAN. ONLY ONE OF THE EIGHT CAN BE 
SELECTED. 
A TO B - MAJOR ALARM ACTIVATED FOR A 

OR CONTACT MONITOR INDICATION. 
B TO C - MINOR ALARM ACTIVATED FOR A 

CONTACT MONITOR INDICATION. 
E TO F 

D TO E 

- Ml NOR ALARM ACTIVATED FOR A 
NO RESPONSE INDICATION. 

- NO ALARM FOR A NO RESPONSE 
INDICATION. 

2. TO SELECT THE LETTER OPTIONS ABOVE, 
REMOVE THE SCREWS HOLD I NG lHE 1WO 
BOARDS TOGETHER. CAREFULLY BACK THE 
BOARD TOWARD THE REAR OF THE PLUG-IN 
UNTI L lHE BOARDS CAN BE SEPARATED. 
SELECT THE OPTIONS AND REVERSE THE 
PROCEDURE TO REASSEMBLE lHE PLUG-IN. 

DOES THE 
\,..._T_R_o_u_B_LEr-C_L_E_AR__, 

YES RETURN TO THE APPLICABLE 
FJG. TO CONCLUDE THE 
TROUBLE PROCEDURE 

i NO 

MAKE THE CORRECT OPTION 
SELECTIONS ON THE 
REPLACEMENT PLUG-IN 

Fig. 46-Master SRC Plug-in Options 
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REMOTE SRC 
PLUG-IN OPT IONS 

AfTER OBTAINING THE REPLACEMENT 
PLUG-IN, ENSURE THAT IT AND THE 
SUSPECTED PLUG-IN ARE 302RC51 
PLUG-INS 

REMOVE THE SUSPECTED PLUG-IN. 
MAKE A NOTE Of THE OPTIONS 
SELECTED. SEE NOTE 

MAKE THE SAME OPTION SELECTIONS 
ON THE REPLACEMENT PLUG-IN. 
ENSURE THAT ANY UNWANTED 
OPTIONS ARE REMOVED 

DETERMINE FROM THE OFFICE 
RECORDS THAT THE SELECTED 
OPTIONS ARE CORRECT. IT IS 
IMPORTANT TO DO THIS BECAUSE 
THE fAULT MAY BE AN IMPROPER 
OPTION SELECTION 

'wERE THE CORRECT )-N_o _____ -31>1 
OPTIONS SELECTED 

YES 

INSERT THE 

ISS 2, SECTION 365-200-410 

NOTE: 
REMOTE SRC PLUG-IN OPTIONS 

A, B, W, X, Y, AND Z - (SIX TERMINAL PAIRS) 
TWO TERMINAL PAIRS MUST BE STRAPPED 
TO DESIGNATE THE REMOTE. DESIGNATION 
IS MADE AS fOLLCNS. 

DESIGNATION STRAPS 
I A AND W 
2 A AND X 
3 A ANDY 
4 A AND Z 
5 B ANO W. 
6 BAND X 
7 B ANO Y 
8 BAND Z 

E TO f AND J TOK - TRANSFER Off WILL BE ACTIVATED BY 
OR AUXILIARY CONTROL FUNCTION. 

E TOH AND K TO L - AUXILIARY CONTROL OF UNASSIGNED FUNCTION 

NI- 8 TO Xt-8 - NEAR ENO OF THE SPAN REMOTE SRC. 
OR 

Fl-8 TO Xl-8 - FAR END OF THE SPAN REMOTE SRC. 

MAKE THE CORRECT 
OPTION SELECTIONS 
ON THE SUSPECT 
PLUG-IN. RESTORE IT 

DOES THE 
TROUBLE CLEAR 

NO 

YES 

REPLACEMENT PLUG-IN !Ee-------------------; 
MAKE THE CORRECT OPTION 
SELECTIONS ON THE 
REPLACEMENT PLUG-IN 

RETURN TO THE APPLICABLE FIG. 
TO CONTINUE THE TROUBLE 
PROCEDURE. If THIS REPLACEMENT 
IS RETAINED IN THE SYSTEM, TEST 
IT PER SECTION 365-224-600 

RETURN TO THE APPLICABLE 
FIG. TO CONCLUDE THE 
TROUBLE PROCEDURE 

Fig. 47-Remote SRC Plug-in Options 
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fM JACK 
I ELD ASSOC I ATED 
1TH SPAN A 
~OT I N TROUBLE) 

MON@ (I) 

P3BH CORO 
(NOTE 3) 

206 OR 236 BROG RPTR 

THIS SS PLUG-IN 
TO BE REMOVED 

Gi ___ _ 

OR 

,1 JACK AND 
lOSS--CONNECT PANEL 

MON@ 

~ 

CROSS-CONNECTIONS 
(NOTE 1) 

(WAIT2l 
- - - - - --<D--

206 OR 236 BROG RPTR 

16) 

SS PLUG-IN 

PL 

(NOTE 
2) 

(3) 

SL( ) 

SS PLUG-IN 

15) 

MON 
(WAIT I) 

(!) 
L IN 

386B PLUG t8) 
X IN (D \@ R OUT 

(4) Q) MON 

T1/0S SPAN B 

TROUBLED SPAN 

Pl 

MON 

SL ( ) 

L IN 

NOTES: 

1 • CROSS-CONNECTIONS ARE MADE, AS REQUIRED, 
FROM STM TO STM (SHOWN) OR TO OTHER DS-1 
FACILITIES VIA DS-1 JACK ANO CROSS-CONNECTION 

PANEL IN THE BAY. PATCHES MUST BE 
MADE TO APPL I CABLE JACKS, CONSISTENT 
WITH THE CROSS-CONNECTIONS. 

2. AtJTOMATIC PROTECTION SWITCHING ELECTRONICS 
ILLUSTRATED BY RELAY SYMBOLS 

3. P3BH CORDS SHOULD BE USED FOR 
ALL PATCHES REQUIRED. 

MON 

X OUT 

(WAIT ll 

SS PLUG-IN 

PL 

(NOTE 

(MOTE 
2) 

2) 

SL( ) 

SS PLUG-IN 

13) 

CROSS-CONNECTIONS 
(NOTE 1) 

206 OR 236 BROG RPTR 

~ 
(2) 

STM JACK 
FIELD ASSOCIATED 
WITH SPAN C SS PLUG-IN 

(NOT IN TROUBLE) 
SL{ ) 

IN 

OtJT 

(I) MON 

P3BH 
CORO 
(NOTE 3) 

OR 

DS1 JACK AND 
CROSS-CONNECT PANEL 

IN -

o-..::1 0 

MON TO OTHER DS-1 

--
FAC IL !TIES (0 BANK, 
T1 LI NE, ETC) 

155 2, SECTION 365-200-410 

SPAN C 

Fig. 48-SS Plug-In Options 
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I 

-

-
' 

0 

□ I Ii 
□ Ill I 
□ II I 

I IAOO 

□. B00 coo 
DOO 

302SS01A 

MAKE THE CORRECT 
OPTION SELECTIONS ON 
THE SUSPECTED PLUG-IN. 
REVERSE THE PROCEDURE 
TO INSERT THE ORIGINAL 
PLUG-IN 

SS PLUG-IN OPTIONS 

--

F1-A 

F1-B 
F1-C 

ICR1 0 D ____!l2.Q_ Q9 

D CR2R31 OQ10 

D CR3 R32 OQ11 

ICR4 0 
□ ~ Q12 

D CR5 R34 OQ13 

--R49 

OQ14 

R2', --

0 

302SS01 B 

DOES THE TROUBLE YES -CLEAR I -
i NO 

FOLLOW THE REMOVAL 
PROCEDURE. THEN MAKE 
THE CORRECT OPT I ON 
SELECTIONS ON THE 
REPLACEMENT PLUG-IN 

..,. ..,. 
0:: 

I □ B 
D C23 

D A 

TESr:=g 0 
M1 

RETURN TO THE 
APPL I CABLE FIGURE TO 
CONCLUDE THE TROUBLE 
PROCEDURE 

SS PLUG-IN REMOVAL PROCEDURE 

1 • THE SPAN L I NE MUST BE PROVEN GOOD. 

2. CHOOSE AN APPL I CABLE COLUMN BELOW (EXACT SEQUENCE MUST BE FOLLOWED} 

SL ( } TRANSFERRED OR 

Pl AFFECTING SERVICE 

3. EACH END OF THE TROUBLED 
SPAN MUST BE ATTENDED 

4. AT EACH END. INSERT CORD 
PLUGS 1, 2, 3, AND THEN 
WA IT 1. {SHOWN AT RIGHT) 

5. AT TROUBLED END ONLY. 
INSERT CORD PLUGS 4, 5, 
6 ANO THEN WAIT 2 

6. FAULT PL BY INSERTING 
PLUG (7} 

7. INSERT TERMINATION PLUG 
(8) 

8. REMOVE THE SS PLUG-IN 

9. REVERSE PROCEDURE 
EXACTLY TO INSERT A NEW 
SS PLUG-IN 

NOTES: 

1. OPTIONS FOR 302SS01A 

IN SERVICE SL( } 
NOT TRANSFERRED TO PL 

ONLY THE TROUBLED END 
NEED BE ATTENDED 

TROUBLED END ONLY. 
INSERT CORDS 1, 2, 3, 4, 
5 AND 6. DO NOT INSERT 
WAIT 1 AND WAIT 2 PLUGS 
YET 

FAULT PL BY INSERTING 
PLUG {7) 

INSERT WAIT 1 AND WAIT 2 
PLUGS, SIMULTANEOUSLY 

INSERT TERMINATION PLUG 
(B) 

REMOVE THE SS PLUG-IN 

REVERSE PROCEDURE TO 
INSERT A NEW PLUG-IN 

X PERMITS FAULT-LOCATE LOOPING 
Y INHIBITS FAULT-LOCATE LOOPING 
A SELECTS BIPOLAR VIOLATION RATE OF 10- 3 {NOT USED) 
B SELECTS BIPOLAR VIOLATION RATE OF 10-4 (VOICE) 
C SELECTS BI POLAR VI OLA Tl ON RA TE OF 1 o-5 {NOT USED) 
D SELECTS BIPOLAR VIOLATION RATE OF 10- 6 {DATA) 
P SELECTS RESET THRESHOLD FOR 10-4 Bl POLAR VIOLATION RATE 
Q SELECTS RESET THRESHOLD FOR 10- 6 Bl POLAR VIOLATION RATE 

2. OPTIONS P AND Q ARE LOCA TEO BETWEEN THE TWO BOARDS, TO 
SELECT THE P OR Q OPTION; REMOVE THE THREE SCREWS, BACK 
THE SHORTER BOARD OUT, AND SEPARATE THE BOARDS TO EXPOSE 
THE P ANO Q OPTIONS. REVERSE THE PROCEDURE TO REASSEMBLE 
THE PLUG-IN. 

3. OPTIONS FOR ~02SS01 B 
X PERMITS FAULT-LOCATE LOOPING 
Y INHIBITS FAULT-LOCATE LOOPING 
B&O SELECTS Bl POLAR VIOLATION RATE OF 10-3 (NOT USED) 
A&O SELECTS BIPOLAR VIOLATION RATE OF 10-4 (VOICE) 
B&C SELECTS BIPOLAR VIOLATION RATE OF 10-5 (NOT USED) 
A&c SELECTS Bl POLAR VIOLATION RATE OF 10-6 (DATA) 
P&Q ARE NOT AVAi LABLE 

PLORSL{} 
NOT IN Sl'RVI CE 

REMOVE SS PLUG-IN 

INSERT SS PLUG-IN 

------- SPAN A 

SS PLUG-IN 

SL( ) 

STM JACK 
FIELD ASSOCIATED 
WITH SPAN A 
(NOT IN TROUBLE) 

MON@ (I) 

our© 

OR 

DS1 JACK AND 
CROSS-CONNECT PANEL 

MON@ 

TO OTHER OS-I 
FAG ILITIES 4 
{D BANK, T1 
LINE, ETC) 

0 ~ 

~ 

206 OR 236 BROG RPTR 

121 ~i 
P3BH CORD 
(NOTE 3) 

THIS SS PLUG-IN 
TO BE REMOVED -., 

® 

--~ 
® 

CROSS-CONNECTIONS v,---o--
(NOTE 1) 

206 OR 236 BROG R~TR 

(61 

~ 



SS PLUG-IN 
OPTIONS 

SS PLUG-IN OPTIONS 

FOLLOW lHE SS -PLUG-IN 
REMOVAL PROCEDURE AT 
THE RIGHT. FAILURE 
TO FOLLOW THE 
PROCEDURE WILL RESULT 
IN SERVICE INTERRUPT­
IONS 

AFTER OBTAINING lHE 
REPLACEIENT, ENSURE 
THAT IT ANO lllE 
SUSPECTED PLUG-IN ARE 
,02SS01 PLUG-INS 

REMOVE lHE SUSPECTED 
PLUG-IN. MAKE A NOTE 
OF THE OPT IONS 
SELECTED. SEE FIGURE 

MAKE lllE SAME Of'r ION 
5aECTIONS ON lllE 
REPLACEMENT PLUG-IN. 
ENSURE THAT UlllANTED 
OPTIONS ARE REMOVED 

IETERMI NE FROM THE 
OFFICE RECORDS THAT 
THE OPrlONS SELECTED 
ARE CORRECT. 1T IS 
IMPORTANT TO DO lHIS, 
BECAUSE THE FAULT MAY 
BE AN IMPROPER OPTION 
SELECTION 

0 

I t 

□ I 1i 
□ Ill I 

□ II I 

I IAOO 

□. BQQ coo 
DQQ 

302SS01A 

MAKE THE CORRECT 
OPTION SELECTIONS ON 

WERE THE CORRECT NO THE SUSPECTED PLUG-IN. 
OPTIONS SELECTED ,----;:,~ REVERSE THE PROCEDURE 

TO INSERT THE ORIGINAL 
YES PLUG-IN 

RF.VERSE THE PROCEDURE 
TO INSERT THE REPLACEMENT IE:,------------------, 
PLUG-IN 

RETURN TO THE APPLICABLE 
F I GURE TO CONTINI£ THE 
TROUBLE PROCEDURE. IF TH IS 
REPLACEMENT IS RETAINED IN 
THI' SYSTEM, TEST IT 
PER FIG. 51 AFTER TROUBLE 
PROCEOURE HAS BEEN 
CONCLUDED 

F1-A 

F1-B 
F1-C 

I.CR1 0 
□ __filQ_ Q9 

D CR2 R31 OQ10 

I. CR3 R32 OQ11 D-
1 CR4 0 
□ ~ Q12 

D CR5 R34 OQ13 

--R49 

OQ14 

..,. 
~ 

I □ B 
D C23 

D A 

TES~ 0 
M1 

Qc24 
D C 

ODO 
DOD 

X y R2'.l--

i I.~ ~1 M2 

0 

DOES THE TROUBLE 
CLEAR 

NO 

FOLLOW lllE REMOVAL 
PROCEDURE. THEN MAKE 
THE CORRECT OPTION 
SELECTIONS ON THE 
REPLACEMENT PLUG-IN 

302SS018 

YES 
RETURN TO THE 
APPL I CABLE FIGURE TO 
CONCLUDE THE TROUBLE 
PROCEDURE 

SS PLUG-IN REMOVAL PROCEDURE 

1 • THE SPAN LI NE MUST BE PROVEN GOOD. 

2. CHOOSE AN APPLICABLE COLUMN BELOW (EXACT SEQUENCE MUST BE FOLLOWED) 

SL ( ) TRANSFERRED OR 
PL AFFECTING SERVICE 

3 • EACH END OF THE TROUBLED 
SPAN MUST BE ATTENDED 

4. AT EACH END. INSERT CORD 
PLUGS 1, 2, 3, ANO THEN 
\.IA IT 1. (SHOWN AT RIGHT) 

5. AT TROUBLED ENO ONLY. 
INSERT CORD PLUGS 4, 5, 
6 AND THEN WAIT 2 

6. FAULT PL BY INSERTING 
PLUG (7) 

7. INSERT TERMINATION PLUG 
(8) 

8. REMOVE THE SS PLUG-IN 

9. REVERSE PROCEDURE 
EXACTLY TO INSERT A NEW 
SS PLUG-IN 

NOTES: 

1. OPTIONS FOR 302SS01A 

IN SERVICE SL( ) 
NOT TRANSFERRED TO PL 

ONLY THE TROUBLED ENO 
NEED BE ATTENDED 

TROUBLED END ONLY. 
INSERT CORDS 1, 2, 3, 4, 
5 AND 6. DO NOT INSERT 
WAIT 1 AND WAIT 2 PLUGS 
YET 

FAULT PL BY INSERT I NG 
PLUG (7) 

INSERT WAIT 1 AND WAIT 2 
PLUGS, SIMULTANEOUSLY 

INSERT TERM! NATION PLUG 
(B) 

REMOVE THE SS PLUG-IN 

RE VERSE PROCEDURE TO 
INSERT A NEW PLUG-IN 

X PERMITS FAULT-LOCATE LOOPING 
Y INHIBITS FAULT-LOCATE LOOPING 
A SELECTS BIPOLAR VIOLATION RATE.OF 10- 3 (NOT USED) 
B SELECTS BIPOLAR VIOLATION RATE OF 10-4 (VOICE) 
C SELECTS BIPOLAR VIOLATION RATE OF 10- 5 (NOT USED) 
D SELECTS BIPOLAR VIOLATION RATE OF 10- 6 (DATA) 
P SELECTS RESET THRESHOLD FOR 10-4 BIPOLAR VIOLATION RATE 
Q SELECTS RESET THRESHOLD FOR 10- 6 BIPOLAR VIOLATION RATE 

2. OPTIONS P AND Q ARE LOCATED BETWEEN THE TWO BOARDS, TO 
SELECT THE P OR Q OPTION; REMOVE THE THREE SCREWS, BACK 
THE SHORTER BOARD OUT, AND SEPARATE THE BOARDS TO EXPOSE 
THE P ANO Q OPTIONS. REVERSE THE PROCEDURE TO REASSEMBLE 
THE PLUG-IN. 

'l. OPTIONS FOR 302SS01B 
X PERMITS FAULT-LOCATE LOOPING 
Y INHIBITS FAULT-LOCATE LOOPING 
B&D SELECTS BIPOLAR VIOLATION RATE OF 10-'l (NOT USED) 
A&D SELECTS BIPOLAR VIOLATION RATE OF 10-4 (VOICE) 
B&C SELECTS BIPOLAR VIOLATION RATE OF 10-5 (NOT USED) 
A&C SELECTS Bl POLAR VIOLATION RATE OF 10- 6 (DATA) 
P&Q ARE NOT AVA I LABLE 

PLORSL() 
NOT IN SFRVICE 

REMOVE SS PLUG-IN 

INSERT SS PLUG-IN 

------- SPAN A 

STM, 
FIELI 
WITH 
(NOT 

SS PLUG-IN 

SL( ) 

TO OTHER DS-1 

FACILITIES 
(D BANK, T1 
LINE, ETC) 

DS1 , 
GROS! 

-



( 

( 

OFFtCE 
REPEATER SCREW 
SWITCH OPTIONS 

ISS 2, SECTION 365-200-410 

NOTE: 

ArTER OBTAINING THE 
REPLACEMENT, ENSURE THAT 
IT AND THE SUSPECTED PLUG­
IN ARE 206 OR 2,6 TYPES 
AND HAVE TIIE SAME LETTER 
CODES, H, J, ETC. SEE NOTE. 

REMOVE THE SUSPECTED 
PLUG-IN, MAKE A NOTE 
Of THE OPTIONS 
SELECTED 

IS THE PLUG- MAKE A NOTE or THE 
}-'Y..:E..:.S ___ ~ R SCREW SWITCH 

IN A Z06J, 236A, OPT I ON NEAR THE 
206M OR 216C FRONT or THE PLUG-IN 

NO 

DETERMINE FROM THE OFFICE 
RECORDS THAT THE OPTIONS 
SELECTED ARE CORRECT. IT IS 
IMPORTANT TO CHECK THE RECORDS, 
BECAUSE THE FAULT MAY BE AN 
IMPROPER OPTION SELECTION 

MAKE THE CORRECT 
OPTION SELECTIONS 
ON THE ORIGINAL 
PLUG-IN, RESTORE IT 

NO 

WERE THE 
CORRECT 
OPTIONS 
SELECTED 

THE 206- AND 2,6-TYPE REPEATERS ARE NOT 
INTERCHANGEABLE NOR CAN THEY BE MIXED 
WITHIN A SHELF PAIR. ALL 25 REPEATERS IN 
A SHELF PAIR MUST BE EITHER 206-TYPE OR 
2, 6-TYPE EXCLUSIVELY. 

YES INSERT THE 
REPLACEMENT 
PLUG-IN 

RETURN TO THE APPLICABLE FIG, TO 
CONTINUE THE TROUBLE PROCEDURE, 
If THIS REPLACEMENT IS RETAINED 
IN THE SYSTEM, TEST IT PER flG, 
58 AFTER TROUBLE PROCEDURE HAS 
BEEN CONCLUDED 

RETURN TO THE 
APPLICABLE flG. TO 
CONCLUDE THE 
TROUBLE PROCEDURE 

YES 

DOES THE 
TROUBLE 
CLEAR 

NO 

MAKE THE CORRECT 
OPTION SELECTIONS 
ON THE REPLACEMENT 
PLUG-IN 

Fig. 49-0ffice Repeater Screw Switch Options 
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fLCU PLUG-IN 
OPTIONS 

AFTER OBTAINING THE 
REPLACEMENT PLUG-IN 
ENSURE THAT IT IS AN 
FLCU (ED-2C'74G2) 
PLUG-IN 

REMOVE THE SUSPECTED 
FLCU. MAKE A NOTE Of 
THE OPTION FOR EACH 
1-2, 5-4, ANO 5-6 
FAULT-LOCATE LI NE 
GROUP I NG, ANO Z OPTl ON. 
SEE NOTE 

-

ISS 2, SECTION 365-200-410 

NOTE: 
fLCU PLUG-IN OPTIONS 

1-2 5-6 
1o o o o' I ' 0 0 0 0 

1o o o J CLIP POS TERM. 

EJE]EJEJBB 
1-2 3-4 

' c;l.f o""o ' 'o...,o o,_p' 
I I 
J.),.-- SPRING STRAPS 

(6 TOTAL) 

5-6 
'o o o o' ...., ..., CLIP POS THRU 

MAKE THE SAME OPT I ON 
SELECTION ON THE 
REPLACE!fENT PLUG-IN. 
ENSURE THAT ONLY AN 
X OR W OPTION IS 
SELECTED FOR EACH 
SEPARATE GROUPING 

I o.-o 

DETERMINE FROM THE 
OFFICE RECORDS THAT 
EACH GROUPING OPTION 
IS CORRECT. IT IS 
IMPORTANT TO DO THIS 
BECAUSE THE FAULT 
MAY BE AN IMPROPER 
OPTION SELECTION 

WERE 
THE CORRECT 
OPTIONS SELECTED 

YES 

INSERT THE 

NO -
~ 

REPLACEMENT M~F--------1 
PLUG-IN 

RETURN TO APPLICABLE FIG. 
TO CONTINUE THE TROUBLE 
PROCEDURE. IF THIS REPLACE­
MENT IS RETAINED IN THE 
SYSTEM, TEST IT PER FIG.55 
AFTER THE TROUBLE PROCEDURE 
HAS &EN CONCLUDED 

z 

MAKE THE CORRECT 
OPTION SELECTIONS . 

ON THE SUSPECTE::l 
PLUG-IN. RESTORE IT 

MAKE THE CORRECT 

OPTION X I TWO SPRING STRAPS ON 1-2, 3-4, OR 5-6 
(TERMINATEDj (AS REQUIRED) ON CLIP POS TERM. 

(EXTENDED TWO SPRING STRAPS ON 1-2, 3-4, OR 5-6 OPTION W ] 

THROUGH) (AS REQUIRED) ON CLIP POS THRU. 

OPTION Z NORMALLY FURNISHED. REMOVE IF FL 
PANEL IS OLD TYPE. SEE S0-1C603-01 
NOTE 106. 

DOES THE YES 
TROUBLE 
CLEAR 

NO 

OPT I ON SELECT IONS ON ... -E--------' 
THE REPLACEMENT --... 

RETURN TO THE 
APPLICABLE flG. 
TO CONCLUDE THE 
TROUBLE PROCEDURE PLUG-IN 

Fig. 50-FLCU Plug-in Options 
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SS (302SSO I ( l) 
PLUG-IN 
REPLACEMENT TEST 

A REPLACEMENT SS PLUG-IN RETAINED 
IN THE SYSTEM MUST BE TESTED. 
THIS IS TO ENSURE THAT IT IS A WORKING 
UNIT, THE TEST IS NOT NECESSARY 
FOR THE ORIGINAL PLUG-IN, 
RESTORED DURING TROUBLESHOOTING, 
UNLESS A FAULT IS SUSPECTED 

ADVISE THE CONlROL OFFICE, 
If AT A REMOTE LOCATION, 
THAT ALARMS WILL BE COMING 
IN AS A RESULT Of THIS 
TEST 

ARE ANY LINE TR 
LAMPS LI GH 'IED ON 
ANY SS PLUGI-I NS 
WITHIN THE PG 

NO 

THE PL IS AVAILABLE 
FOR TESTING 
PROCEDURE, THE PL 
OR SL( ) CAN NOW 
BE TESTED 

HIST CLEAR 
THE SS 
PLUG-IN 
UNDER TEST 

'(ES 
CLEAR THIS 
FAULT BEFORE1---____;;;., 
TESTING IS 
ATTEMPTED 

ARE THE PLUG-IN 
LAMPS ALL EXTI NG­
U I SHED EXCEPT 
f"OR THE PULSES 

NO 

REPLACE THE SS 
PLUG-IN. SEE 
FIG. 45. THEN 
RETURN TO THE 
BEGINNING OF 
THIS FIG. 

YES 

TO FIG, 2 

IS THE SS PLUG­
IN UNDER TEST IN 
A PL OR SL( ) 
SLOT 

PL 

SET THE SS PLUG-IN RESET 
SWI TCH TO OFT. THEN INSERT 
A 386B PLUG INTO THE 
CORRESPONDING OFFICE 
REPEATER X OUT JACK 

SL( ) 

UNEXPECTED 
MASTER SRC 
OR PL SS 
PLUG-IN FAULT 

NO 

IS THE KS-20775, 
l2 ERTS ALL ONES 
LAMP L I GHTEO 

USE .THE KS-20775,L2 ERTS 
TO TEST FOR ALL ONES AT 
THE PL OFFICE REPEATER MON 
JACK IMMEDIATELY BELOW 
THE X OUT JACK 

SS PLUG-IN 
REPLACEMENT 
TEST CONTINUED 

TO FIG. 52 

ISS 2, SECTION 365-200-410 

INSERT A 3668 OR 
258C PLUG INTO THE 
IN JACK ON THE APS 
JACK FIELD, WHICH 
CORRESPONDS TO THE 
Pl SLOT 

IS THE ERTS 
ALL ONES LAMP 
NOW LIGHTED 

NO 

REPLACE THE PL SS 
PLUG-IN. SEE 
FIG. 46. THEN 
RETURN TO THE 
BEGINNING OF 
THIS FIG. 

REPORT THE MASTER 
SRC FAULT TO THE 
CONTROL OFFICE AT 
CONCLUSION Of TEST 

Fig. 51-SS (302S501) Plug-In Replacement Tests 
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r 

SS PLUG-IN REPLACEMENT 
TESTS CONTINUED 

ARE THE LI NE TR, 
XMT FAIL, 
AND TR HIST 
LAMPS LIGHTED 

YES 

IS THE SS PLUG-IN 
UNDER TEST IN A 
PLORSL() SLOT 

PL 

REMOVE THE 3868 PLUG 
FROM THE OfflCE 
REPEATER X OUT JACK 

DOES THE LI NE TR 
LAMP REMAIN LIGHTED 
AFTER 21 SECONDS 

YES 

SET THE RESET SWITCH 
TO ON. WAIT FOR 
21 SECONDS 

DOES THE LINE TR 
LAMP EXTINGUISH 

YES 

DEPRESS HIST CLEAR 

DO THE TR HIST 
AND XMT FAIL 
LAMPS EXTINGUISH 

YES 

rROM rlG. 51 

NO 

SL( ) 

NO 

NO 

REMOVE THE 3868 PLUG 
FROM THE X OUT JACK 

IS THE ERTS, 
NO STILL CONNECTED TO 

PL, ALL ONES LAMP 
NOW EXTINGUISHED 

YES 

DISCONNECT ERTS AND 
REMOVE 3868 PLUG FROM 
IN JACK ON THE APS 
JACK rlELD 1r IT WAS 
REQUIRED 

INSERT A 3868 PLUG INTO 
THE OFFICE REPEATER ROUT JACK 

THE SS PLUG-IN HAS SUCCESSFULLY 
RESPONDED TO A TRANSFER REQUEST 
FROM THE APS AT THE OTHER END 

ISS 2, SECTION 365-200-410 

REPLACE THE SS PLUG-IN, 
SEE rlG. 45, THEN ENTER 
FIG, 51 

NO 00 THE LINE TR 
ANO TR HIST 
LAMPS LIGHT 

}---3-.i REMOVE THE 3868 PLUG 
FROM THE ROUT JACK 

YES 

IS THE PULSES 
LAMP EXTINGUISHED 

YES 

SS PLUG-IN 
REPLACEMENT TESTS 
CONTINUED 

NO 

TOFIG,5~ 

Fig. 52-SS Plug-in Replacement Tests 
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SS PLUQ-IN 
REl'lACEMENT TESTS 
CONTINUED 

SET THE ERTS MOOE SWITCH TO 
APS, Tt£ RANGE SWITCH TO 10"4 

FOR AN SS PLUG-IN OPTION B OR 
10· 6 FOR O, THE SEQUENCE 
SWITCH TO ST ART, AND THE 
POWER SWITCH TO ON 

MAKE THE TEST SETUP US I NG THE 
KS-20775,L2 ERTS 

DOES THE SS Pl.VG-IN 
LINE TR UMP 
EXTIMUISN AFTER 
Af'PROXINATELY 
21 SECOIIN 

YES 

St:T ERTS SEQUENCE 
SVITCN TO NO Tit 
(NO TIWISf'ER) 

NO 
IS THE TEST 
SETUP CORRECT 

YES 

NO 
MAKE THE CORRECT 
TEST SETUP 

1 ,-----------------------1 MAKE CORRECT 
RANGE SELECTION 

DOES THE SS l'LUG- tN 
Lfll[ TIii UMP 
REMAIN EXTINIUISHED 

'KS 

SET ERTS SEQUENCE 
SWITCH TO TR 
(TRANSFER) 

DOUBLE CHECK THAT 
THE CORRECT RA~ 

>-----:~ IS SELECTED. 10- FOR t--~ 
SS l'l!I-IN OPTION 8 
OR 10· FOR Of>TION D 

NO 

NO 

IS THE CORRECT 
RANGE SELECTED 

MAKE CORRECT .,.-----------=------------t RANGE SELECTION 

DOES THE SS 
l'lUG-IN LINE TR 
UMP LIGHT 

YES 

DOES THE ERRORS 

DOUBLE CHECK THAT 
NO THE CORRECT RA~ 

>-----:=--! IS SELECTED, 10· FOR t--~ 
SS PLUG-IN OPTION 8 
OR 10·

6 
f'OR OPTION D 

NO 

NO 

IS THE CORRECT 
RANGE SELECTED 

YES 

YES 

UNf' LIGHT >---------------------------~ REMOVE THE TEST SETUP 
OR f'USH 

YES 

SS f'Lt•HN 
REPLACEMENT 
TESTS CONTfNUED 

FIG. 54 

PATCHES 

REPLACE THE SS PLUG-IN 
SEE FIG. 45, 
THEN ENTER FIG. 51 

A.PS JACK Fl ELD 

IN•~-----­
DSI -

os,-

MODE 

VIOLATIONS 

OUT ,r-r-------t 

<fi> 

STN 

PL QR SL( ) 
302SSOf PLUG-IN 

r START 

,,,... NOTR 

- TR 

X OUT 

@ APS 
10-6 

RANGE 
0 ~ NO RST 

ERRORS 

KS-20775,LZ 
ERTS 

POWER 
ON 

'- 11ST 
SEQUENCE 

ISS 2, SECTION 365-200-410 

OFF ICE RPTit 

L IN 

DS-t 
INPUT 

DS-1 
OUTPUT 

0 

0 

0 

-
LINE 

-

P3BH CORDS 

Fig. 53-SS Plug-In Replacement Tests (Cont} 
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FROM FIG. 53 

SS PLUG-IN REPLACEMENT 
TESTS CONTINUED 

SET THE ERTS 
SEQUENCE SWITCH TO 
NO RST (NO RESET) 

DOES THE SS PLUG-IN 
LINE TR LAMP 
REMAIN LIGHTED 

YES 

SET THE ERTS 
SEQUENCE SWITCH TO 
RST (RESET) 

DOES THE SS PLUG-IN 
LINE TR LAMP 
EXTINGUISH AFTER 
APPROXIMATELY 
21 SECONDS 

YES 

REMOVE THE TEST 
SETUP PATCHES 

AFTER APPROXIMATELY 
21 SECONDS THE LINE TR 
LAMP WILL EXTINGUISH. THEN 
DEPRESS HIST CLEAR 

THE SS ?LUG-IN HAS BEEN 
TESTED AND IS OPERATING 
NORMALLY 

NO 

NO 
REMOVE THE TEST SETUP 
PATCH 

ISS 2, SECTION 36S-200-410 

REPLACE THE SS PLUG•IN. 
SEE FIG. 45, THEN ENTER 
f IG. 51 

Fig. 54-SS Plug-in Replacement Tests (Cont) 
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FLCU PLUG-IN 
REPLAC,EMENT TEST 

A REPLACEMENT FLCU PLUG-IN 
RETAINED IN THE SYSTEM MUST 
~E TESTED. THIS IS TO ENSURE 
IT 1S .A WORKING UNIT, THE 
T£ST IS NOT NECESSARY FOR AN 
ORIGJNAL PLUG-IN RESTORED 
DURING TROUBLESHOOTING, 
UNLESS A FAULT 1$ SUSPECTED 

ENSURE ALL HST 
CORDS AND PLUGS 
ARE REMOVED 
FROM THE fLCU 

ARE ALL 
fLCU LAMPS 
EXTINGUISHED 

DETERMINE WHIC.H 
}--Y_E_S _ ___,;31-1 fl LINES ARE USED 

AT THIS FAULT­
LOCATE PANEL 

NO 

IS THE 
BUSY LAMP 

LIGHTED 

DOES BUSY LAMP 
EXTINGUISH 

AFTER SEVERAL 
SECONDS 

NO 

ATTEMPT TO ACHIEVE 
READY PER FIG. 24 

TO LOCATE POSSIBLE 
OTHER TROUBLE. RETURN 
TO BEGINNING OF THIS 
CHART AFTER BUSY HAS 
BEEN CLEARED 

NO 

SELECT A SUITABLE 
PL IN THE 
MAINTENANCE SPAN TO 
RETURN AN fl SIGNAL 
TO THE fLCU. MORE 
THAN ONE PL MAY BE 
NEEDED TO TEST EACH 
FL LINE IN USE 

REPLACE 
FLCU. SEE 
FIG. 45 

15S 2, SECTION 365-200-410 

TO DETERMINE THAT THE PL (S l 
SELECTED IS NOT IN USE, 
ENSURE THAT THE SS PLUG-IN 
LI NE TR LAMPS ARE ALL 
EXTINGUISHED IN THE PG{S). If 

1----~ THE STM IS NOT EQUIPPED WITH 
SS PLUG-INS, USE THE 
KS-20775, L2 ERTS AND TEST 
FOR AN ALL ONES CONDIT I ON AT 
EITHER PL OFFICE REPEATER MON 
JACK. IF AN ALL ONES CONDITION 
IS NOT PRESENT, THE PL IS IN 
USE. SELECT ANOTHER PL 

SET THE PL SS PLUG-IN(S)RESET 
SWITCH TO Off. IF THE STM{S) 
ARE NOT EQUIPPED WITH SS 
PLUG-INS, CONTACT THE CONTROL 
OFFICE TO REMOTELY SET THE 
MAINTENANCE SPAN(S), TO BE 
USED IN TESTING, TO RESET Off 

ADVISE THE CONTROL 
OfflCE, IF AT A 
REMOTE LOCATION 
THAT ALARM WILL BE 
COMING IN AS A RESULT 
Of THIS TEST 

ftCU PLUG-IN 
REPLACEMENT TEST 
CONTINUED 

TO FIG. 56 

Fig. 55-FLCU Plug-in Replacement Tests 

Page 113/114 



FLCU PLUG-IN 
REPLACEME:NT TEST 
CONTINUEO. 

FROM FIG. 55 

US I NG A DMIIII, MEASURE 
VL BETWEEN ( ~) AND 
(-1 TEST POINTS 

IS THE VL 
WITHIN LIMITS 
PER TABLE 

YES 

MAKE PATCHES (D AND @ 
PER NOTE I ( TEST SETUP l • 
~ER THE SET 

DOES THE FLCU 
fLT TST LAMP 
LIGHT 

YES 

REMOVE THE PATCH @ 
AND MAKE PATCH @ 
PER NOTE I 

IS THE FLT TST 
LAMP LIGHTED 

YES 

NO 

NO 

NO 

SELECT EACH FL LINE NUMBER 
USED AT THE PANEL, ONE AT 
A TIME. AFTER SEVERAL 
SECONDS OBSERVE READY AND 
SUSY LAMPS FOR EACH 
SELECTION. ONLY READY LAMP 
IS EXPECTED TO LIGHT. 
SEE NOTE 2 

ISS 2, SECTION 365-200-410 

TABLE 

YL ON THE fLCU 

NOMINAL NORMAL 
VOLTAGE RANGE 

+118 +116 TO +121 

NOTES: 

I. FLCU LAMP TEST SETUP 

.. 
0 

-4SV 

FLTS 

GEN-SPAN 
LINE 

(\)~!~v @ our@} c::::::) 

REPLACE THE FLCU. 
SEE FIG. 45. THEN 
ENTER FIG. 55 

DID THE READY LAMP 
LIGHT FOi! EACH 
FL LI NE SELECTED 

YES 

WAS THE BUSY LAMP 
ALWAYS EXTINGUISHED 
WHEN THE READY 
WAS LIGHTED 

YES 

NO 

2. THE SUSY MAY SE PRESENT FOR SEVERAL 
SECONDS BECAUSE ANY SPURIOUS VOLTAGE 
ON THE LINE MUST BE DISCHARGED BEFORE 
THE BUSY WILL EXTINGUISH.. 

3. LATER MODEL FLCU MAY HAVE DIFFERENT 
FACEPLATE CONFIGURATION BUT TEST IS 
THE SAME. 

NO 

WAS BUSY 
LAMP LIGHTED WHEN 
READY WAS NOT 

YES FL PANEL READY. 
BUSY TROUBLE 
CHART 

TO FIG. 24 

REMOVE PATCH @ 
FLCU PLUG- IN 
REPLACEMENT TESTS 
CONTINUED 

TO FIG. 57 

Fig. 56-RCU Plug-in Replacement Tests (Cont) 
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f'ROM FIG. 56 
f'LCU PLUG•IN 
REPLAC[MCNT 
TESTS CONTINUED 

THE FINAL TWO TESTS WILL BE 
NOISE ANO SIGNAL LEVEL TESTS 
TO ENSURE THAT THE FLCU 
IS NOT CONTRIBUTING TO THE 
SYSTEM NOi SE LEVEL AND THAT 
A SIGNAL CAN BE RECEIVED 
f'ROM EACH f'L LINE USED 

SELECT ONE Of' THE 
f'L LI NE NUMBERS 
USED AT THE PANEL 

MAKE PATCH TO THE 
APPROPRIATE PL PER 
NOTE. SET THE FLTS 
FUNCTION SWITCH TO Bl· 
POLAR SIGNAL,flLTER SWITCH 
TO THE FILTER CODE TO BE 
USEO, PULSE 
DENSITY SWITCH TO RCF' 

OBTAIN AN ON-SCALE READING 
NOTE THE VALUE, THEN SET 
f'LCU POLARITY SWITCH TO 
OTHER POLARITY. NOTE THIS 
VALUE. USE LARGEST VALUE 
AS NOi SE LEVEL 

IS THE VALUE 
LESS THAN 
0 DBRN OR 
-90 DBM 

NO 

FAULT-LOCATING 
PROCEDURE 
CONT I NUED !NOISE) 

TO f'IG. 36 

YES 

NOTES: 
1 . TEST SETUP FOR FLCU NOi SE 

AND FL SIGNAL LEVEL CHECKS 
2. LATER MODEL FLCU MAY HAVE 

DIFFERENT FACEPLATE 
CONFIGURATION BUT TEST IS 
THE SAME 

FLTS 

SET THE f'LCU POLARITY 
SWITCH fOR FILTER USED TO 
TEST TH IS FL LINE SELECTION. 
THEN SET THE FLTS METER 
CONTROL SWITCH fOR THE 
EXPECTED VALUE ON THE fl 
LINE LABEL. NOW, SET FLTS 
FUNCTION SWITCH TO MEAS I. 
OBTAIN AN ON-SCALE READING 

ISS 2, SECTION 365-200-410 

PL Of"FICE REPEATER 

© ED2C374-!I A S 4 ~ - 0 
LOCATE BUSV 2 RE + -FAULT Y'@ '°' VL 

CONTROL UNIT t 8 ~ 

0 ·p~~ 
© FLT TST 

SELECT ONE Of' 
REMAINING fl LINC 
NUMBERS USED AT 
THE PANEL 

NO 

HAVE ALL THE 
FL LINES USED 
AT THE PANEL 
BEEN TESTED 

YES 

IS THE MEASURED 
VALUE WITHIN t3 DB 
Of' THE RECORDED 
VALUE ON THE 
fl LINE LABEL 

NO 

REPLACE THE FLCU. 
SEE FIG. 45. THEN 
ENTER FIG. 55 

FL IHE~f~ c:) 
OUT :r IN 

TH IS CONCLUDES TESTING Of' 
THE f'LCU PLUG•IN. REMOVE 
THE TEST SETUP. SET ALL SS 
PLUG•IN RESET SWITCHES TO ON. 
IF CONTROL OFFICE SET THE 
RESET Of'f REMOTELY, ADVISE 
CONTROL Of'f'ICE TO RESET 

Fig. 57-RCU Plug-in Replacement Tests (Cont) 
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206- OR 236-TYPE 
REPEATER PLUG-IN 
REPLACEMENT TEST 

A REPLACEMENT 206- OR 236-
TYPE REPEATER PLUG-IN 
RETAINED IN THE SYSTEM 
MUST BE TESTED. THE 
REGULATOR ANO REPEATER 
PORTIONS WILL BE TESTED 

NOTE FIG. 33 AND 34. USE A OMM 
TO MEASURE THE VOLTAGE BETWEEN 
THE REPEATER+ AND -I TEST POINT. 
APPROXIMATELY 1.40 VOLTS IS 
EXPECTED FOR 206 REPEATERS OR 236 
REPEATERS US I '-G STANDARD POWER 
OPTION, OR 0. 60 VOL TS FOR 2% 
REPEATERS USING LOW POWER OPTION 

IS THE MEASURED 
NO VOLTAGE WITHIN 

1.40 ± 0.07 OR 0.60 :t 0.03 
VOLTS{CORRESPONOS TO 
140±7MA OR60±3MA} 

ISS 2, SECTION 365-200-410 

NOTE: 
REPEATER TEST SETUP 

OFTICE RPTR 

X OUT L IN 

MON 

XIN n'lUT 
-+---o--r-,, -r--o-+--< 

KS-20775, L2 
ERTS 

OS I 
INPUT 

--< 

~ 
MON 

) 

P3BH 

CORO 

-.0 
0 
0-
0 
0-
co 
0 
£-

-

OFFICE REPEATER CURRENT 
AND/OR REGULATOR 

VOLTAGE TROUBLE 

BIDIRECTIONAL 
IS THE Off"ICE 
REPEATER CONNECTED 
TO UNI-OR BIDIRECT­
IONAL LINE REPEATERS 

UNIDIRECTIONAL 

TO FIG. 28 

NOTE FIG. 33. MEASURE 
THE LINE OROP BETWEEN 
THE+ ANO -V TEST POINT 
ON THE REPEATER 

REGULATOR TEST 
CONCLUDED. NOw 
MAKE THE TEST 
SETUP PER NOTE 

IS THE VALUE 
WITHIN +4j or 
VALUE ON STM 

LABEL 

NO 

SET THE ERTS MOOE SWITCH 
TO VIOLATION, THE ERROR 
BLOCK SWITCH TO IN, THE 
COUNT INTERVAL SWITCH TO 
108, ANO THE DISPLAY 
INTERVAL DIAL TO MIDRANGE. 
NOTE THE VALUE Of THE 
SECOND READOUT 

WAS THE READOUT 
VALUE ZERO 

YES 

THIS CONCLUDES THE 
REPEATER TEST.REMOVE 
THE TEST SETUP 

YES 

NOTE FIG. 34. TWO 
MEASUREMENTS or LINE 
VOLTAGE DROP WI LL BE M. 
BETWEEN THE + TEST POii 
ON THE REPEATER ANO -V 
ON THE COMPANION (POWE~ 
MATE) REPEATER, THEN 
VICE VERSA BETWEEN -V 
or THE REPEATER ANO+ or 
THE COMPANION 

ARE THC VALUES WITHIN 
±4j or THC CORRESPONDING 
STM LABEL FOR EACH 
REPEATER. + TEST POINT 
MEASUREMENT BELONGS 
TO THAT STM 

ADDITIONAL TESTING IS NEEDED 
TO VERIFY OPERATION 

SET THE COUNT INTERVAL TO 109 

(APPROXIMATELY A 10-MINUTE 

INTERVAL). NOTE THE VALUE 

NO 

REPLACE THE 206- OR 236-TYPE 
REPEATER PLUG-IN. SEE FIG. 45. 
THEN REPEAT PROCEDURE FROM 
BEGINNING OF THIS FIG. IF THE WAS THE READOUT 

VALUE LESS 

THAN 35 

>----'3>1 NEXT REPLACEMENT DOES NOT 
CORRECT THE TROUBLE, REFER 

YES 
THE TROUBLE TO SUPERVISION 
FOR DISPOSITION 

Fig. SB-Repeater Plug-in Replacement Tests 
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OW PLUG-IN 
REPLACEMENT TEST 

DETERMINE f'ROM THE Of'f' I CE 
RECORDS THE LOCATION Of' 

THE 0V T Allf> R ON THE Of'. 
ALSO DETERMINE WHETHER A 
SUBSCRIBER LINE IS PROVIDED 

OBTAIN A 1013A HANDSET. 
SET· TIIE HANDSET SWITCH 
TO MON. THEN BRIDGE ACROSS 
THE 0V PAIR 

SELECT THE APPROPRIATE 
PLUG-IN BLOCK BELOW 

IS THE PLUG-IN 
AN OW &. TEL SET 
OR A TEL SET 

OW&. TEL 

TO f'IG. 61 

TEL 
SET 

BROG &. 
CPLG 

MOVE THE HANDSET SWITCH TO 
TALK MO+of£NTARILY, BACK TO 
MON f'OR 5 TO 15 SECONDS, 
THEN TO TALK, QUIET 
TERMINATION SHOULD BE 
ACHIEVED. SEE NOTE 

NO TESTS 
REQUIRED 

~----------------------__.SET 

IS A SUBSCRIBER 
LINE PROVIDED 

NO 

SET HANDSET 
SWITCH TO TALK, 
IS THE DIAL 
TONE PRESENT 

YES 

DIAL TIIE CONTROL Of"F'ICE 
TESTBOARD OR OTHER LOCAL 
NUMBER. Af'TER THE CALL IS 
COMPLETED, SET THE HANDSET 
SWITCH 10 MON 

WAS THE 
CALL SUCCESSFULLY 
COMPLETED 

YES 

MOVE Tl£ HANDSET SWITCH TO 
TALK MOMENTARILY, BACK 

NO 

NO 

TO~ f'OR 5 TO 15 SECONDS, 
THEN TO TALK. QUIET 
TERMINATION SHOULD BE ACHIEVED 

UNABLE TO COMPLETE 
LOCAL CALL 
f'ROM OW 

TO f'IG. 22 

OW PLUG-IN (OW &. 
TEL SET) REPLACEMENT 
TEST CONTINUED 

TO f'IG, 60 

NOTE: 
ANOTHER OFFICE MAY RESPOND TO 
THE QUIET TERMINATION. ADVISE 

THEM OF THE TEL SET TESTS 

SET THE HANDSET 
TO MON. THEN 
DISCONNECT THE 
HANDSET f'ROM 
THE or 

THIS CONCLUDES THE 
TEST Of' THE TEL 
SET PLUG-IN 

YES 

ISS 2, SECTION 365-200-410 

OBTAIN A 52A OR S 
HEADSET. PLUG INTO THE 
OW TEL SET JACKS 

MAKE A CO/oMINICATION 
TEST WITH THE Of' 

IS THE VOICE 
AND NOISE LEVEL 
SATISF'ACTORY f'OR 
GOOD COMMUN I CA Tl ON 

YES 

IS THE ACO 
LAMP LIGHTED ON 
THE TEL SET 
PLUG-IN 

YES 

REMOVE THE 52-TYPE 
HEADSET 

DOES THE ACO 
LAMP EXTINGUISH 

NO 

NO 

REPLACE THE 

DEFECT! VE SET 

NO 

ARE BOTH HANDSET 

AND HEADSET IN 

GOOD WORKING ORDER 

YES 

REPLACE THE TEL 
SET PLUG-IN. THEN 
ENTER THIS f'IG, 
AGAIN 

Fig. 59-0W Plug-In Replacement Test 
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FROM FIG. 59 

OW PLUG-IN (OW ANl 
TEL SET) REPLACE­
MENT TEST CONTINUED 

ARE 11-lE OFFICE 
SERVI CE ALARMS 
SOUND I NG ANO 
INDICATING 

YES 

IS THE OW ANO 
TEL SET OW 
LAMP LI GHTED 

YES 

lURN 11-lE ACO KEY TO 
VERTICAL POSI Tl ON 
(ACTIVATED). (DI SABLES 
AUDIBLE SERVI CE ALARM, 
IF CONNECTED) 

DOES 11-lE ACO 
LAMP LIGHT 

YES 

OBTAIN A 52A OR S 
HEADSET. PLUG INTO 
THE OW AND TEL SET 
JACKS. MAKE A COM-­
MUNI CATI ON TEST WITH 
11-lE OF 

NO 

NO 

NO 

ENSURE 11-lA T 
ACO lURNKEY 
IS HORIZONTAL 
(NORMAL) 

NO 

IS THE 
VOICE AND NOISE 
LEVEL SATISFACT­
ORY FOR GOOD 
COMMUNICATION 

YES 

SET THE 
10HA 
HANDSET 
TO MON 

YES 

IS 11-lE 
ACO LAHP 
EXTINGUISHED 

IS OW PNL 
CONNECTED 

YES 

TO THE OFF I CE 
SERVI CE ALARMS 

NO 

NO 

ARE BOTH HANDSET 
ANO HEADSET 
IN GOOD WORKING 
ORDER 

NO 

REPLACE DEFECTIVE 
UNIT. IF 
HANDSET WAS 
DEFECT! VE, QUI ET 
TERMINATION 
IS NEEDED AGAIN 

DOES THE PLUG-
1 N OW LAMP 
EXTINGUISH 

YES 

NO 

REMOVE 11-lE HANDSET ANO 
THE HE.AOSET. TH IS CON­
CLUDES THE TEST OF 
OW ANO TEL SET PLUG-IN 

ISS 2, SECTION 365-200-410 

YES 

REPLACE THE 
OW AND TEL SET 
PLUG-IN. THEN 
ENTER FIG. 59 

fig. 60-OW Plug-in (OW & TEL SET) Replacement Test 
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FROM FIG. 59 

CN PLUG•IN (MULT) 
REPLACEMENT TEST 
CONTINUED 

DETERMINE FROM THE Of'f'ICE 
RECORDS THE LOCATION OF 
THE CN AND TEL SET OR TEL 
SET THAT IS MULTIPLED TO THE 
MUL T PLUG· IN 

OBTAIN TWO 
52A OR S 
HEADSETS 

PLUG INTO 
THE MULT CN 
TEL SET 
JACKS 

DOES THE 
MULT ACO 
LAMP LIGHT 

YES 

NO 

PLUG INTO THE APPLICABLE 
rN ANO TEL SET OR TEL SET 
PLUG-IN OW TEL SET 
JACKS WITH THE REMAINING 
HEADSET. MAKE A 
COMMUNICATION TEST WITH 
THE MULT 

REPLACE THE 
MULT PLUG-IN. 
THEN ENTER 
f'IG. 59 

REPLACE THE 

~--------~ DEFECTIVE 
UNIT 

IS THE VOICE 
ANO NOISE LEVEL 
SATISFACTORY 
FOR GOOO 
COMMUNICATION 

YES 

REMOVE THE 
52-TYPE 
HEADSETS 

NO 

NO 

ARE BOTH 
HEADSETS IN 

GOOD WORKING 
ORDER 

NO 
IS THE ACO 
LAMP NCN 
EXTINGUISHED 

FOR CN ANO TEL SET 
PLUG-IN ONLY, 
ENSURE THE ACO IS 
NOT ACTIVATED 

NO 

DOES THE MULT 
ACO LAMP 
EXTINGUISH 

ISS 2, SECTION 365-200-410 

YES 

YES 

THIS CONCLUDES THE 
TEST Of THE MULT 
PLUG-IN 

Fig. 61-0W Plug-in (MULT) Replacement Test 
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RINGING POWER 
TROUBLE CHART 

THE RINGlt>IG POWER IS 
GENERALLY A 100-VOL T 20-HZ 
1EGA ll VE SUPERIMPOSED 
(ON -48 VOLTS DC) SIGNAL 

DETERMINE lflETHER THE 
RINGING SIGNAL IS SUPPLIED 
DIRECTLY FROM THE RI NG I NG 
MACH I NE OR HAS THE NEGA Tl VE 
DC COMPONENT ADDED BY AN 
ISOLATION TRANSFORM PER 
Fl G. 10 ON SD-3C104 

IS THE RINGING 
POWER SUPPLI ED 
DIRECTLY FROM THE 
RINGING MACHINE 

YES 

USE lHE OFFICE DRAWi NGS 
TO DE TERM I NE lHE 
DI STRI BUTI ON POINT FOR 
THE BAY RI NG I NG SIGNAL 

OBSERVING LOCAL PRACTICES 
AND SAFETY PRECAUTI ONS 
MAKE THE DC AND AC 
COMPONENT MEASUREMENTS 
AT THE DISTRIBUTION POINT 
SEE CAUTI ON. 

DID BOTH THE AC AND 
DC MEASUREMENTS 
MEET THE REQUIRE MEN TS 
PER TABLE 

NO 

NO 

YES 

ISS 2, SECTION 365-200-410 

TAB LE : RI NG I NG REQU I RE MEN TS 
DC -34 TO -56 VOLTS DC 
AC 64 TO 130 VOL TS AC 

CAUTION 

USE A 524G OR EQUIVALENT 
CAPACITOR IN SERIES W)TH 
THE -OMM LEAD FOR THE 
AC MEASUREMENT 

OBSERVING LOCAL PRACTICE, 
TRACE THE WIRING (USING 
THE OFFICE DRAWi NGS) AND 
MAKE TESTS TO LOCATE AND 
CLEAR THE TROUBLE 

REPORT THE TRWB LE TO 
SUPERVISION. OBTAIN THE 
APPROPRIATE BSP TO 
LOCATE AND CLEAR THE 
TROUBLE 

USE THE OFFICE DRAWINGS TO 
DETERMINE LOCATION OF ll'lE 
I SOLA Tl ON TRANSFORMER. 
DETERMINE THAT THE DC 
APPLIED AND THE AC INPUTS 
ARE PROPER. SEE CAUTION . 

YES 
ARE THE AC ANO 
OC INPUTS 
PROPER 

NO 

Fig. 62-Ringing Power Trouble Chart 
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TIU 
PLUG-IN OPTIONS ~-

AFTER OBTAINING THE REPLACEMENT 
PLUG-! N, ENSURE THAT IT AND THE 
SUSPECTED PLUG-IN ARE 302TI 01 
PLUG-INS 

REMOVE THE SUSPECTED PLUG-IN. 
MAKE A NOTE OF THE OPT I ONS 
SELECTED. SEE NOTE 

MAKE THE SAME OPT! ON SELECTIONS 
ON THE REPLACEMENT PLUG-IN. 
ENSURE THAT ANY UNWANTED OPT I ONS 
ARE REMOVED 

DETERM! NE FROM THE OFFICE REC OROS 
THAT THE SELECTED OPTIONS ARE 
CORRECT. IT IS IMPORTANT TO DO 
THIS BECAUSE THE FAULT MAY BE AN 
IMPROPER OPTION SELECT! ON 

WERE THE CORRECT 
OPT! ONS SELECTED 

YES 

INSERT THE 
REPLACEMENT PLUG-IN 

NO 

RETURN TO THE APPLICABLE FIG. TO 
CONTINUE THE TROUBLE PROCEDURE. 
IF THIS REPLACEMENT IS RETAINED 
IN THE SYSTEM, TEST IT PER SECTION 
365-224-600 

MAKE THE CORRECT 
OPTION SELECTIONS 
ON THE SUSPECT 
PLUG-IN. RESTORE IT 

ISS 2, SECTION 365-200-410 

NOTE: 
FOR AUX CONTROL TO OPERA TE TRANSFER OFF-STRAP 

A-8 
E-F 
P-Q 

FOR AUX COOTROL TO OPERATE EXTERNAL FUNCTION-STRAP 

B-C 
D-E 
Q-R 

THE TELEMETRY SYSTEM TO BE USED IS SELECTED BY THE 
USER, IT IS NOT PART OF THE TELEMETRY INTERFACE 
OPTION. 

DOES THE 
TROUBLE CLEAR 

~ NO 

MAKE THE CORRECT OPT! ON 
SELECTIONS ON THE 
REPLACEMENT PLUG-! N 

YES RETURN TO THE APPL! CABLE 
FIG. TO CONCLUDE THE 
TROUBLE PROCEDURE 

Fig. 63-Telemetry Interface Plug-In Options 
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