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1. GENERAL 

1.01 This section contains procedures for 
sectionalizing problems to an E2 central, an 

E2 remote, or the E-telemetry data network. This 
section also provides trouble isolation and 
sectionalization of E2 systems which incorporate 
the remote call-up (RCU) feature. 

1.02 This section is reissued to incorporate the 
RCU turnaround test and to revise Flowchart 

1 to reflect this test. Since this is a general 
revision, arrows ordinarily used to indicate changes 
have been omitted. 

1.03 Begin at the start block on Flowchart (FC) 
1 and perform or verify each operation as 

directed. When a block indicating a trouble in a 
particular E2 bay is reached, perform all tests for 
that bay set forth by the appropriate Bell System 
Practice (BSP). Once the trouble has been found 
and corrected, continue with FC-1 until all remotes 
have been checked completely. If a block indicates 
a TSA or TSC problem, the appropriate test BSP 
for that bay should be performed. 

2. REFERENCES 

2.01 The following BSPs contain the troubleshooting 
procedures and maintenance for the E2 

telemetry system. 

SECTION 

201-644-503 

201-644-504 

201-644-511 

201-644-513 

TITLE 

Troubleshooting Procedures­
Manual Alarm Central 

Troubleshooting Procedures-Alarm 
Reporting Remote 

Troubleshooting Procedures-Status 
Reporting Remote 

Troubleshooting Procedures-Status 
Reporting Central 

CHART 1 

APPARATUS: 

None 

E2 CHECK PROGRAM FOR RCU 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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CHART 1 (Cont) 

STEP PROCEDURE 

Instruct the TSC operator to perform the following: 

1 Load diagnostic programs. 

2 Load program 21. 

3 Request two tries. 

4 Indicate "O" (zero) milliseconds delay. 

5 Indicate no quick reply. 

6 Select option 2 for no answer. 

7 At the E2 central location, place the switch on CP 245 in the up position. 

Requirement: The E2 central status display flip indicators shall display the pattern 
shown in Fig. 1, indicating that data was transmitted from the TSC to the TSA. A second 
group of two words will then be received, as shown in Fig. 2, indicating that data was 
transmitted from the TSA to the TSC. This entire sequence will occur twice. 

CHART 2 

RCU TURNAROUND TEST 

APPARATUS: 

STEP 

1 

2 

Page 2 

None 

PROCEDURE 

At the E2 central, place the switch on CP 245 in the up position. 

On the RCU central panel, 

• Set the station address selector switch to the address of the E2 remote bay to be 
tested. 

• Set the IR-TR switch to the IR position. 
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CHART 2 (Cont) 

STEP PROCEDURE 

• Set the TEST A-TEST B switch to TEST B. 

3 Depress the STATUS DISPL CLR switch. 

4 On the RCU central panel, depress and release the START TEST switch. 

Requirement: The status display flip indicators shall display the pattern shown in 
Fig. 3. If the test does not work with any station, a central problem exists. See Section 
201-644-503. If erroneous data is received, a remote problem exists. See Section 201-644-504. 

5 Depress and release the STATUS DISPL CLR switch. 

6 On the RCU central panel, set the IR-TR switch to TR. 

7 Depress and release the RCU central panel ST ART TEST switch. 

Requirement: The status display flip indicators shall display t:re pattern shown in 
Fig. 4. If erroneous data is received, or if an IR pattern is received, a remote problem 
exists. See Section 201-644-504. 

•8 On the status display and control panel, depress and release the STATUS DISPL CLR 
switch. 

9 On the RCU central panel, set the TEST A-TEST B switch to the TEST B. 

10 Depress and release the RCU central panel START TEST switch. 

Requirement: The status display flip indicators shall display the pattern shown in 
Fig. 5. If erroneous data is received, or if an IR pattern is received, a remote problem 
exists. See Section 201-644-504. 

Note: If the IR, TR TEST (A), and TR TEST (B) tests all result in correct displays as 
shown in Fig. 3 through 5, both the central and remote are working properly. 
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Fig. 1-JSC to TSA Transmission 
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TABLE A 

STATION ADDRESS INDICATORS 

FLIP INDICATOR 

( STATION NUMBER 
ADDRESS 

3 4 5 6 

111 0 0 0 0 

112 1 0 0 0 

113 0 1 0 0 

114 1 1 0 0 

115 0 0 1 0 

116 1 0 1 0 

117 0 1 1 0 

118 1 1 1 0 

121 0 0 0 1 

122 1 0 0 1 

123 0 1 0 1 

124 1 1 0 1 

125 0 0 1 1 

126 1 0 1 1 

127 0 1 1 1 

128 1 1 1 1 
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MANUAL ALARM 

] 

E2 
SYSTEM 
NORMAL 

DO YOU HAVE 

A BACK-UP 
FACILITY 

NO 

GO TO fAC I LI TY TEST 
SECTION 314-411-510 

REMOTE 
TROUBLF 
SEE SECTION 
201-644-511 

SWITCH TO 
BACK-UP 

E2 
SYSTEM 

NORMAL 

PRIMARY 
FACILITY 
TROUBLE 

SEE SECTION 

YES 

PROBLEM 

E2 
CENTRAL 
TROUBLE 
SEE SECTION 

DO All YES 
REMOTES RESPOND )--~-t 
TO All MODES 

NO 

HOW MANY ONE 
IN 

TWO 

ALL STATION YES 
fA IL INDICATORS 

YELLOW 

NO 

ALL STATIONS NO 
FAIL ON ONE 

FACILITY 

YES 

CONNECT A SCOPE TO 
CENTRAL BAY, TP6 OF 
CPl24, CPl27, CPl28 
OR CP 129. SET SCOPE 
FOR 20 MV/CM AND 
TIME/OIV TO 10 MS 

DO YOU YES 
OBSERVE AN AC 

E2 
SYSTEM 
NORMAL 

NO 

ALL STAT ION 
fAIL I NOi CA TORS 

YELLOW 

CENTRAL 
TROUBLE 
SEE SECTION 
201-644-503 

TYPE OF 
SIGNAL 

BURST 

E2 SYSTEM 
CONT A I NS RCU 

FEATURE 

NO 

YES 

• 
CONNECT A SCOPE TO 
CENTRAL BAY TPl4 
Of CPI 16, CPI 19 OR 
CPl20. SET SCOPE 
FOR 20MV /CM AND 
TIME/DIV TO 10 MS 

RCVG REPLY 
FROM REMOTE. 
CENT TBL. 
SEE SECTION 
201-644-503 

REMOVE CABLE f ROM J I 
Of RCU CENTRAL PANEL 

AND PLACE ON 
SHORT I NG PLUG 

DO YOU 

OBSERVE AN AC 
SI NEWAVE 

YES 

BURST 
TYPE Of 

SIGNAL 

NO 

CONSTANT 

SWITCH TO 
BACK-UP 

DO SAME 
STATIONS 

FAIL 

NO 

fACILITY 
TROUBLE 
SEE SECTION 
314-41 1-510 

PRIMARY 
FACILITY 
TROUBLE 

SEE SECTION 
314-411-510 

MORE THAN ONE 

ARE ALL ON NO 
SAME SECTION 
Of FACILITY 

YES 

DO YOU NO 
HAVE BACK-UP 

FACILITY 

YES 

NUMBER 
Of STATIONS 

fA I LED 

ONE 

NONE 

ASK CRAF"T TO CONNECT 
SCOPE TO REMOTE - TPl4 
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GO TO fCI -2 

WILL REMOTE 
RESPOND TO 

COMMANDS 

NO 

>------------~---......., ON CPI 18, CPll9, OR 

DO YOU HAVE 
A BACK-UP 

fACI LITY 

TYPE Of 
SIGNAL 

NO 

CPI 20. SET SCOPE TO 
20MV /CM AND TIME/DIV TO 
10 MS 

NO 
OBSERVE BURST 

Of SINEWAVE 
SIGNAL 

TYPE or NONE 

YES 

REMOTE 
TROUBLE 
SEE SECTION 
201-644-504 

SIGNAL '>---------~ 

CONSTANT 
PERFORM 

FACILITY TEST 
SECTION 314-411-510 
THEN RE ENTER 
FCI AT START 

CONSTANT 

HAVE CRAFT AT EACH 
REMOTE PULL. THE DATA 
TRANSMIT CARO CPl84, 
CPl27, CPl28 OR CPl29 

NO DID SIGNAL 
DISAPPEAR 

HAVE CRAFT INSTALL DATA 
TRANSMIT CARO AT REMOTES 
(ONE AT A TI ME) AND OBSERVE 

SCOPE FOR CONSTANT TONE. 
WHEN S1GNAL APPEARS, THAT 
REMOTE I S CAUS I NG TROUBLE. 
HAVE CRAFT REMOVE CARD 
AND CONT I NUE UNTIL YOU 
HAVE IDENTIFIED ALL 
REMOTES CAUSING TROUBLE 

REMOTE 
TROUBLE 
SEE SECTION 
201-644-504 

Flowchart 1-1-lnitial System Trouble Diagnosis (Page 
1 of 3) 
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REMOTE 
NORMAL 
FOR THOSE 
RESPONDING 

START 

TYPE OF 
CENTRAL 

STATUS 
POLLING 

MANUAL ALARM 

DO ALL YES E2 
SYSTEM 
NORMAL 

REMOTES RESPOND 
CORRECTLY 

NO 

DO ANY 
REMOTES RESPOND 

CORRECTLY 

YES 

FOR THOSE REMOTES 
NOT RESPONDING GO TO 
fAC I LI TY TEST 
SECTION 314-411-510 

IS 

PROBLEM 
CURED 

E2 
SYSTEM 
NORMAL 

NO 

DO YOU HAVE 

A BACK-UP 
FACILITY 

NO 

GO TO FACILITY TEST 
SECTION 314-411-510 

REMOTE 
TROUBLf" 
SEE SECTION 
201-644-511 

SWITCH TO 
BACK-UP 

E2 
SYSTEM 

NORMAL 

PROBLEM 
CURED 

E2 
CENTRAL 
TROUBLE 
SEE SECTION 
201-644-513 

DO ALL YES 
REMOTES RESPOND )-----'30/ 

TO ALL MODES 

NO 

HOW MANY 
DATA NETWORKS IN 

E2 SYSTEM 

TWO 

All STATION 

FAIL INDICATORS 

YELLOW 

NO 

ALL STATIONS 
FAIL ON ONE 

fACILI TY 

YES 

CONNECT A SCOPE TO 
CENTRAL BAY, TP6 or 
CPl24, CPl27, CPl28 
OR CPl29. SET SCOPE 
F"OR 20 MV/CM ANO 
TIME/DIV TO 10 MS 

DO YOU 

OBSERVE AN AC 

ONE 

YES 

NO 

YES 

E2 

SYSTEM 
NORMAL 

NO 

All STAT ION 
FAIL I NOi CA TORS 

YELLOW 

CENTRAL 

TROUBLE 
SEE SECTION 
20 1-644-503 

TYPE or 
SIGNAL 

E2 SYSTEM 
CONTAINS RCU 

FEATURE 

NO 

REMOVE CABLE FROM JI 
Of RCU CENTRAL PANEL 

ANO PLACE ON 
SHORT I NG PLUG 

_____ Y_E-'S-< fAIL INDICATORS 

• 
CONNECT A SCOPE TO 

BURST 
CENTRAL BAY TPI 4 
Of CPI 16, CPI 19 OR 

,----,,,., CPI 20. SET SCOPE 
FOR 20MV /CM AND 
TIME/ 0 IV TO 10 MS 

RCVG REPLY 
FROM REMOTE. 
CENT TBL. 
SEE SECTION 
201-644-503 

fLI P YELLOW 

BURST 

DO YOU 

OBSERVE AN AC 
SINEWAVE 

YES 

TYPE Of 
SIGNAL 

NO 

CONSTANT 

SWITCH TO 
BACK-UP 

DO SAME 
STATIONS 

FAIL 

NO 

fACI l!TY 
TROUBLE 
SEE SECTION 
314-411-510 

PRIMARY 
FACI l lTY 
TROUBLE 
SEE SECT!ON 
314-411-510 

YES 

MORE THAN ONE 

ARE All ON 
SAME SECT I ON 

DO YOU 
HAVE BACK-UP 

FACILITY 

NO 

NUMBER 
OF STATIONS 

FA I LED 

ONE 

NO 

ASK CRAfT TO CO 
SCOPE TO RE MOTE 

>-----------~----"""1 ON CPI 18, CPI 19 
CP 120. SET SCOF 
20MV /CM ANO TIMI 
10 MS 

00 YOU HAVE 
A BACK-UP 

FACILITY 

TYPE Of 
SIGNAL 

NO 

NO OBSERVE BUR 
OF S!NEWA~ 

SIGNAL 

TYPE Of NONE 
SIGNAL 

CONSTANT 

CONSTANT 

HAVE CRAFT AT EACH 
REMOTE PULL. THE DAT A 
TRANSMIT CARD CPl84, 
CPl27, CPl28 OR CPl29 

NO 010 SIGNAL 
DISAPPEAR 

Flowchart 



~ 
YES 

DOES RCU 
YES E2 

WORK SYSTEM YES 
DOES SYSTEM 

NO 
E2 

CORRECTLY NORMAL CONTAIN SYSTEM 
RCU FEATURE NORMAL 

NO 
10 

IS CENTRAL 
YES 

RCU CABLE ON NO 
SHORTING JACK 

IDS 
NO 

'ES FOR REMOTES FOR REMOTES 
RESPONDING NOT RESPOND I NG 
TO ALL TO ALL 

CAN TSC IS NO COMMANDS COMMANDS 
WORK ANY RC U EQU I PPED 
TSA FOR TURNAROUND 

NO 
YES 

PERFORM DISPLAY 
ALL 

REMOTE REPORT AND 
CENTRAL REMOTE SWITCH NORMAL COMMANDS TEST. SEE SECTION 
CORRECT 201-644-503 

TEM REMOVE CABLE FROM 
YES JI OF RCU CENTRAL 

AND PLACE ON 
SHORTING JACK 

0 

IS 
NO PROBLEM 

CURED 

YES CAN TSC 
WORK All YES SYSTEM 

-;; TSA'S NORMAL 
TROUBLE IN 
RCU CENTRAL 
PANEL. SEE 

NO SECTION 3 
201-644-503 

FOR THOSE FOR THOSE 
TSA•S NOT TSA'S 
WORKING WORKING 
CORRECTLY CORRECTLY 

FC 1-3 

REMOVE CABLE 
FROM SHORT! NG 
JACK ANO 
PLACE ON J1 

PERFORM RCU 
TURNAROUND DID YES 
TEST ON ANY TSA. REMOTE PASS 
SEE CHART 2 TEST 

NO 

REMOVE PLUG P3 FROM 

YES 
CONNECTOR J3 ON THE 
J92618 AU PANEL.PLACE 
PLUG p; ON TEST 
SHORT! NG CONNECTOR 

PERFORM CENTRAL 
RCU TEST. SEE 
SECT! ON 201-644-503 

YES 

REMOTE 
NORMAL 

ISS 3, SECTION 201-644-501 

PERFORM RCU 
DID TURNAROUND YES 

TEST ON 
REMOTE PASS 
TEST TSC REMOTE 

NO 

TROUBLE IN 
CAN TSC 

CENTRAL. 
WORK 

SEE SECTION 
ANY TSA 

201~44-503 

NO 

PERF~ RCU 
DID YES REMOTE TEST AT 
CENTRAL TSC LOCATION. SEE 
PASS TEST SECTION 

201~44-504 
NO 

CORRECT DID REMOTE 
CENTRAL PASS 
TROUBLE TEST 

NO 

IS cmRECT 
PRO~EM REMOTE 
CURED TROUBLE 

YES IS NO 
PROBLEM 
CURED 

TSC TROUBLE.. 
SEE SECTIONS 
359-380-000 
359-381-000 

Flowchart 1-2-lnitial System Trouble Diagnosis (Page 
2 of 3) 
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YES 

DOES RCU 
DO ALL 

DOES SYSTEM E2 WORK 
REMOTES YES 

CONTAIN NO 
SYSTEM CORRECTLY 

RESPOND TO RCU FEATURE NORMAL COMMANDS 
NO 

NO 

IS CENTRAL DO ALL 
RCU CABLE ON FAIL TO NO 
SHORT l NG JACK RESPOND TO 

COMMANDS 
NO 

YES FOR REMOTES FOR REMOTES 
RESPONDING NOT RESPONDING 
TO ALL TO ALL 

CAN TSC COMMANDS COMMANDS WORK ANY 
TSA 

NO 
YES 

PERFORM DISPLAY ALL REPORT ANO REMOTE CENTRAL REMOTE SWITCH NORMAL COMMANDS TEST. SEE SECTION 
CORRECT 201-644-503 

DOES SYSTEM REMOVE CABLE FROM 
CONTAIN YES JI or RCU CENTRAL 
RCU ANO PLACE ON 

FEATURE SHORTING JACK 

NO 

IS 
NO PROBLEM 

CURED 

YES CAN TSC 
WORK ALL 
TSA'S 

CENTRAL TROUBLE IN 

TROUBLE. RCU CENTRAL 

SEE SECTION PANEL. SEE 
NO SECTION 20 1-644-503 

201-644-503 

FOR THOSE 
TSA'S NOT 
WORKING 
CCllRECTLY 

FC 1-3 

REMOVE CABLE E2 YES FROM SHORT! NG SYSTEM 
JACK AND NORMAL 
PLACE ON J1 

PERFORM RCU 
YES TURNAROUND DID 

TEST ON ANY TSA. REMOTE PASS 
SEE CHART 2 TEST 

NO 

REMOVE PLUG p; FROM 
IS CONNECTOR J3 ON THE NO YES 

J92618 AU PANEL.PLACE RCU EQUIPPED 
FOR TURNAROUND PLUG p; ON TEST 

SHORT I NG CONNECTOR 

PERFORM CENTRAL 
RCU TEST. SEE 
SECT I ON 201-644-505 

YES SYSTEM 
NORMAL 

FOR THOSE 
TSA'S REMOTE 
WORKING NORMAL 
CORRECTLY 

YES 

YES 

ISS 

PERFORM RCU 
TURNAROUND 
TEST ON 
TSC REMOTE 

TROUBLE IN 
CAN TSC 

CENTRAL. 
WORK 

SEE SECTION 
ANY TSA 

201~44-503 

NO 

PERF 
DID YES REMO 
CENTRAL TSC 
PASS TEST SECT 

201-
NO 

( CORRECT 
CENTRAL 
TROUBLE 

C IS 
PRO~EM 
C~ED 

YES 

Flowchart 1-2-lnitial Systen 
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FC1-3 
IS RCU 
EQU I PPED FOR 
TURNAROUND 

YES PERFORM TURNAROUND 
}-...;.::.::_ ___________________ .....::;~ TEST ON TSA LOCATIONS t----------------------__::,.,( 

NOT RESPONDING 

PLACE SWITCH ON CP 245 
Of' RCU CENTRAL PANEL 
IN UP POSITION AND 
ASK TSC OPERATOR TO 
RUN E2 CHECK PROGRAM 
ON THAT REMOTE 
( SEE CHART I l 

ARE ALL 
STATUS 
INDICATORS 
CORRECT FOR 
TSC TRMSN 

YES 

DID TSA 
TRANSMIT 

NO 

PERFORM REMOTE 
RCU TEST AT TSA 
LOCATION. SEE SECTION 
20 I - 644- 504 

DID 
REMOTE 
PASS TEST 

NO 

YES 

YES 

NO 

CORRECTLY. SEE CHART 2 

PERFORM REMOTE 
RCU TEST AT 
TSC LOCATION. 
SEE SECTION 
201-644-504 

IS 
PRC6LEM 
CURED 

NO 

ARE 1-SA 
IND I CA TORS 
1-16 
CORRECT 

NO 

CORRECT TROUBLE 
AND REPEAT 
E2 CHECK 
PROGRAM (CHART I) 

YES 

DID 
REMOTE 
PASS TEST 

NO 

CORRECT TROUBLE 
AND REPEAT E2 
CHECK PROGRAM 
(CHART I l 

YES 

ARE TSA 
INDICATIONS 
1-16 
CORRECT 

YES 

DID TSA 
TRANSMIT 

NO 

TSC TROUBLE 
SEE SECTIONS 
359-380-000 
359-381-000 

DID REMOTE 
PASS TEST 

YES 

TSA 
TROUBLE. 
SEE SECTIOtl 
>59-377-000 

IS INDICATOR 
27 YELLOW 
DUR ING TSA 
TRMSN 

NO 

IS INDICATOR 
28 YELLOW 
DURING TSA 
TRMSN 

NO 

PERF'ORM RCU 
REMOTE TEST AT 
TSA LOCATION. 
SEE SECTION 
201-644-504 

DID 
REMOTE 
PASS TEST 

YES 

PERFORM REMOTE 
NO RCU TEST AT TSA 

>---~ LOCATION AND 
COLLECT TROUBLE. 
SEE SECTION 201-644-504 

DATA IS IGNORED 

YES BY TSA. CHECK PIN 
28 ON CP 239 
(AT TSA LOCATION} 
FOR +5 VOLTS 

TRANSMISSION ERROR 

YES OR TSA INSANE. CHECK 
PIN 23 ON CP 239 
(AT TSA LOCATION) 

FOR +5 VOLTS 

+5 VOLTS 
ON 
PIN 23 

YES 

CORRECT 
NO 

REMOTE 
TROUBLE 
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CAN TSC 
WORK THE 
TSA 

SYSTEM 
NORMAL 

YES 

+5 VOLTS 
ON 
PIN 28 

NO 

TROUBLE AT 
TSA LOCATION. 
SEE SECTION 
201-644-504 

IS 
PROBLEM 
CURED 

NO 

FACILITY OR 
T SA TROUBLE. 
SEE SECT IONS 
314-411-510 
}59-377-000 

TSA TROUBLE 
SEE SECTION 
359-377-000 

YES SYSTEM 
NORMAL 

Flowchart 1-3-lnitial System Trouble Diagnosis (Page 
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