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1.01 This section provides maintenance procedures 
to be used when isolating trouble reported 

on a 9600 bits-per-second (bps) multiplex system. 
It is intended to coordinate the efforts of the craft 
employee with those of the serving test center 
(STC). 

1.02 Data sets 209A-Ll, 208A-L1A, and 201C 
contain self-test and remote-test features 

which will aid in locating the source of trouble. 
However, many of the normal test features are 
disabled when these data sets are used in extended 
multiplex service. Fig. 1 shows permissible loop-back 
tests which can be made without disconnecting 
data set cords or chan~ing data set options. 

Note: Data set 208A-Ll does not contain a 
self-test feature. 

1.03 Refer to Part 3 for Bell System Practices 
which contain information on maintenance 

and testing for data sets 201C, 208A-type, and 
209A-Ll. 

2. TROUBLE VERIFICATION PROCEDURES 

A. Point-to-Point Multiplexing 

2.01 When investigating a trouble report on a 
point-to-point multiplex system, refer to 

Fig. 2 and 3. Test procedures to be used at the 
STC are contained in Trial Instruction 405. 

B. Many-Point and One-to-Many Multiplexing 

2.02 A typical many-point multiplex system is 
shown in Fig. 4. A typical one-to-many 

multiplex system is shown in Fig. 5. The trouble 
investigation procedures for these systems are 
shown in Fig. 2, 6, and 7. 

2.03 The trouble investigation procedures given 
are for these typical systems only. Other 

multiplex systems may require a different approach. 
However, because of the master/slave timing 
arrangement, certain restrictions apply. 

(a) If trouble is encountered on all multiplex 
channels, the probable cause is the data set 

209A-Ll link. 

(b) When performing a digital loop-back test 
with external test equipment, the test cannot 

be done from a slave data set 209A-Ll to a 
master data set 209A-Ll with options as installed. 
If the slave option is temporarily removed, this 
test can be performed. 

( c) Analog loop-back self test cannot be performed 
at a remote extension (DSl and DS6 in 

Fig. 4, DS4 in Fig. 5) with options as installed. 
If the internal timing option is temporarily 
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installed at the remote extension, this test can 
be performed. 

(d) Digital loop-back self test cannot be performed 
from a remote extension to a collocated data 

set (eg, from DS6 to DS5 in Fig. 3) with options 
as installed. If the internal timing option is 
temporarily installed at the remote extension, 
this test can be performed. 

2.04 If it becomes necessary to dispatch a craft 
employee to the defective data station, the 

craft employee should take along the following: 

• Maintenance kit for data set 208A-type or 
209A-Ll 

• Spare data set 201C 

• 914C data test set (DTS) or 

• 914B and 903-type DTS 

2.05 Before the STC notifies the customer that 
service is restored, a digital loop-back test 

from the STC to each end should be made to 
verify satisfactory service. 

3. MAINTENANCE TESTING CONSIDERATIONS 

3.01 A many-point or one-to-many multiplex system 
can be divided into three possible categories. 

• Data set 209A with collocated 201C/208A 

• Data set 209A without collocated 201C/208A 

• Remote extension 201C/208A. 

The following is a procedure for maintaining a 
multiplex system, depending on the part of the 
system to which the Telco employee has been 
dispatched. 

Data Set 209A with Collocated 201C/208A 

3.02 Tests from 209A: The tests should be 
performed in the following sequence: 

(1) Perform analog loop-back self test. 

(2) Remove M8M cord if testing with external 
test equipment (914C DTS or 914B/903 DTS). 
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Note: Whenever M8M cord is disconnected 
from the data set 209A and external test 
equipment is connected to data set 209A, a 
red matrix pin must be added between row 
SCT and column 24. 

(3) Perform digital loop-back self test or digital 
loop-back test using external test equipment. 

Note: The digital loop-back test using external 
test equipment cannot be performed if the 
corresponding (remote) data set 209A has the 
slave out option (WJ) installed. 

(4) Perform end-to-end test using self-test 
features or external test equipment. 

(5) Perform analog loop-back test using external 
test equipment to distant collocated 201C/208A 

(for example, between DS3 and DS5 of Fig. 4). 

(6) Perform digital loop-back test using external 
test equipment to distant remote extension 

201C/208A (for example, between DS3 and DS6 
of Fig. 4). 

Note: The distant remote extension 201C/208A 
must have M23B cord connected. 

3.03 Tests from Collocated 201C/208A: The 
tests should be performed in the following 

sequence: 

(1) Perform analog loop-back self test. 

(2) Disconnect M8M cord from collocated 
201C/208A. 

(3) Connect external test equipment (914C DTS 
or 914B/903 DTS). 

Note: Whenever M8M cord is disconnected 
from data sets 201C/208A and external test 
equipment is connected, a red matrix pin 
must be added between row S8 and column 
24. Switch S8 must be OFF. There must 
be no other pins in column 24. 

(4) Perform digital loop-back test using self test 
or external test equipment to remote 

extension. 

(5) Perform end-to-end test using self test or 
external test equipment. 
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Data Set 209A Without Collocated 201C/208A 

3.04 The tests should be performed in the following 
sequence: 

Note: If the system is a one-to-many multiplex 
system, set the multiplex selector switch in 
the same position as the remote data set 
209A. 

(1) Perform analog loop-back self test. 

(2) Perform digital loop-back test using self test 
or external test equipment (914C DTS or 

914B/903 DTS). 

Note: The digital loop-back test using external 
test equipment cannot be performed if the 
corresponding (remote) data set has the slave 
out option (WJ) installed. 

(3) Perform end-to-end test using self test or 
external test equipment. 

(4) Perform analog loop-back test using external 
test equipment to distant collocated 201C/208A 

(for example, between DSl and DS3 of Fig. 5). 

(5) Perform digital loop-back test using external 
test equipment to distant remote extension 

(for example, between DSl and DS4 of Fig. 5). 

Note: The distant remote extension 201C/208A 
must have the M23B cord connected. 

(6) Perform end-to-end test using external test 
equipment. Test must be performed to 

distant remote extension. 

Note: The distant remote extension 201C/208A 
must have the M23B cord connected. 

Remote Extension Data Set 201C/208A 

3.05 For the local data set and corresponding 
collocated data set, the tests should be 

performed in the following sequence: 

Note: In order to perform local analog 
loop-back tests with external test equipment 
(914C DTS or 914B/903 DTS), the M23B cord 
must be disconnected from the local data set. 
A red matrix pin must be added between row 
S8 and column 24. Switch S8 must be OFF. 
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There must not be any other pins in column 
24. 

(1) Perform local analog loop-back test using 
external test equipment. 

(2) Perform digital loop-back test or end-to-end 
test to distant remote extension using external 

test equipment (for example, between DSl and 
DS6 of Fig. 4). 

Note: The M23B cord must be connected to 
both the local data set and the distant remote 
extension. 

(3) Perform an analog loop-back test using 
external test equipment to far-end collocated 

data sets (for example, between DSl and DS5 
in Fig. 4). 

Note: The M23B cord must be connected to 
the local data set. 

REFERENCES 

4.01 The following BSPs provide information 
concerning the data sets used in multiplex 

systems. 

SECTION TITLE 

Data Set 208A-Type 

592-027 -100 

592-027-200 

592-027-300 

592-027-500 

666-511-503 

Data Set 201C 

592-029-100 

592-029-200 

592-029-300 

592-029-500 

Description and Operation 

Installation 

Maintenance 

Test Procedures 

Test of Services Provided By 
Data Set 208A-Type From a 
Private Line Test Room 

Description and Operation 

Installation 

Maintenance 

Test Procedures 
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SECTION 

666-511-501 

TITLE 

Test of Services Provided By 
Data Set 201C From a Private 
Line Test Room 

Data Set 209A-Ll Point-to-Point 

592-032-100 

592-032-200 

592-032-300 

592-032-500 

TI-388 
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Description and Operation 

Installation 

Maintenance 

Test Procedures 

Test of Point-to-Point Services 
Provided By Data Set 209A-Ll 
From a Private Line Data Test 
Room 

SECTION TITLE 

Data Set 209A-Ll Multiplex 

592-032-101 

592-032-201 

592-032-501 

TI-405 

Description and Operation 

Installation and Connections 

Tests 

Test of 9600 Bits-Per-Second 
Multiplex System From a Private 
Line Test Room 
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LEGEND: 

LJ REFERS TO THE TEST SWITCH 
WHICH IS DEPRESSED ON THE 
INDICATED DATA SET. 

0 REFERS TO THE STATUS LAMP WHICH 
INDICATES DATA ERRORS WHEN THE 
DATA SET IS IN THE SELF-TEST MODE. 

NOTES: 
I. COORDINATION OF TESTING WILL BE REQUIRED BETWEEN 

LOCATIONS UNDER CONTROL OF THE CUSTOMER1S PERSONNEL. 
A DESIGNATED CONTROL LOCATION SHOULD BE USED. 

2. THE PERMISSIBLE SIGNAL LOOPING ARRANGEMENTS SHOWN 
CAN BE MADE AS SHOWN (LEFT TO RIGHT) OR SYMMETRICALY 
OPPOSITE TO THAT SHOWN (RIGHT TO LEFT). 

3. ANY TESTS USING THE ST, AL, OR DL SWITCHES ON THE 
209AS WILL AFFECT OPERATION ON ALL CONNECTORS AND 
WILL INTERRUPT NORMAL DATA TRANSMISSION THROUGH 
THE 209A LINK IN THE SYSTEM. 

4. THE DATA SET 208A-LI HAS NO SELF TEST CAPABILITY. 
IF THIS DATA SET IS USED, EXTERNAL TEST EQUIPMENT 
MUST BE PLUGGED INTO THE CUSTOMER INTERFACE OF THAT 
DATA SET TO GENERATE TEST PATTERNS AND TO CHECK 
FOR ERRORS. 

5. ALL OF THE LOOPS MAY BE RUN WITH THE 914C (9148/903) 
WITH THE RESTRICTION THAT THE MASTER 209A MAY NOT 
BE DIGITALLY LOOPED. 

Fig. 1-Permissible Signal Loops When Testing From 
the Data Set Location 
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Fig. 2-Maintenance Control Flowchart 
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BEGIN AT START. IF TROUBLE APPEARS 
ON ONLY ONE CHANNEL, BEGIN AT@. 

3, APPLICABLE TO SYSTEMS USING LOOPBACK 
CONTROL AS PROVIDED. BY DAS 828 OR 
829-TYPE. 

4, TEST EACH PORT INDEPENDENTLY USING 
RANDOM DATA. 

PERFORM DL 
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NO 

LOOPBACK 
CHANNEL AND 
REPEAT TEST 
(NOTE 3) 

NO 
LOOPBACK 
CHANNEL AND 

>----__;::~ REPEAT TEST 
(NOATE 3) 
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YES 
DISPATCH TO DSI TO 
CHECK STATION WIRING 

'>----.....::;.i AND PERFORM MAINTE­
NANCE TESTS 

POSSIBLE CHANNEL 
TROUBLE REFER TO 
314-410-500 
314-410-105 

NO 
DISPATCH TO DS2 TO 
CHECK STATION WIRING 

>----~ AND PERFORM MAINTE-
YES 

NANCE TESTS 

Fig. 3--Point-to-Point Multiplex Maintenance Flowchart 
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Fig. 4-Many-Point Multiplex System 
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Fig. 5-0ne-to-Many Multiplex System 
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Fig. 6-Many-Point Multiplex System, Maintenance 
Flowchart (Sheet 1 of 3) 
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LOOPBACK CONTROL AS PROVIDED 
BY OAS 828 OR 829-TYPE, 

155 A, SECTION 592-032-301 

LOOPBACK CHANNEL AND 
REPEAT TEST (NOTE 2) 

YES DISPATCH TO OSI f"OR 
MAINTENANCE TESTS 

LOOPBACK CH ANN EL ANO 
REPEAT TEST (NOTE 2) 

208A-LI A 
OR 201 C DISPATCH TO OSI 

ANO OS2 f"OR ENO­
TO-ENO TESTING 

POSSIBLE CHANNEL 
TROUBLE. REF"ER 
TO 314-410-500 

YES DISPATCH TO OS2 f"OR 
MAINTENANCE TEST 

Fig. 6-Many-Point Multiplex System, Maintenance 
Flowchart (Sheet 2 of 3) 
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.. 

YES 

NO (DON1T KNOW) 

HAVE CUSTOMER 
VERIF"Y CPEs 
OPERATING 
PROPERLY 

CLOSE 
TROUBLE 
REPORT 

DISPATCH TO DSI FOR 
MAINTENANCE TESTS 

YES 

DISPATCH TO DS2 FOR 
MAINTENANCE TESTS 

PERFORM DL 
TEST TO DS I 

NO 

LOOPBACK CHANNEL AND 
REPEAT TEST (NOTE 2) 

PERFORM AL 
TEST TO DS2 

DSI TO DS2 

POSSIBLE CHANNEL 
TROUBLE, REFER 
TO 314-410-500 

314-410-105 

FROM 
SHEET I B 

BOTH 

F'ROM 
SHEET IA 

CiHOOSE ONE LINK 
BEGIN TROUBLE 

I OLATION, 
SSUME DS5 TO DS6 

(NOTE I) 
I 

I l~-~---
DS5 TO DS6 1 PERFORM DL 

~---------- TEST TO DS6 

208A-L I 

PERFORM DL 
TEST TO DS5 

155 A, SECTION 592-032-301 

NOTES: 
I. SEE F'IGURE or MANY POINT 

MUtTIPLEX SYSTEM, 
2, APPLICABLE TO SYSTEMS USING 

LOOPBACK CONTROL AS PROVIDED 
BY DAS 828 OR 829-TYPE, 

3, DISPATCH TO DSI AND DS2 F'OR 
END-TO-END TESTING If DS2 AND 
DS5 ARE 208A-LIA OR 201C, NOTIFY 
SUPERVISION FOR ESCALATION TO 
DATEC If DS2 AND DS5 ARE 208A-LI, 

LOOPBACK CHANNEL AND 
REPEAT TEST (NOTE 2) 

DISPATCH TO DS6 FOR 
MAINTENANCE TESTING 

POSSIBLE 
CHANNEL TROUBLE, 
REFER TO 
314-410-500 

LOOPBACK CHANNEL AND 
REPEAT TEST (NOTE 2) 

208A-LI A OR 
201C DISPATCH TO DS5 

AND DS6 f<R 
END·TO·END TESTING 

NOTIFY 
SUPERVISION 
FOR ESCALATION 
TO DATEC 

DISPATCH TO DS5 FOR 
MA I NT,ENANCE TEST I NG 

PERFORM 
MAINTENANCE 
TESTS ON DS6 

DISPATCH TO DSI 
AND DS6 FOR 
END-TO-END 
TESTING 

YES 

YES 

PERFORM 914 
DL TO DS6 
FROM DSI 

PERFORM 
MAINTENANCE 
TESTS ON DSI 

Fig. 6-Many-Point Multiplex System, Maintenance 
Flowchart (Sheet 3 of 3) 
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-,,-------- -

START 

208A-LI 

208A-LIA OR 201C 

HAVE CUSTOMER 
AT DS3 PERFORM 
AL SELF TEST 

NO 

YES 

HAVE CUSTOMER 
AT DS3 PERFORM 
DL OR END-TO-END 
SELF TEST TO DS4 

PROPERLY 

YES 

DISPATCH TO 

DS3 AND DS4 FOR 
MAINTENANCE 
TESTS 

NO(DON1T 
KNOW) 

DISPATCH TO DS3 
FOR MA I NTENANCE 
TESTS 

REQUEST CUSTOMER 
VERIFY CPE 
OPERATING 
PROPERLY 

CLOSE TROUBLE 
REPORT 

WHERE 

DISPATCH TO DS4 
FOR MAINTENANCE 
TESTS 

209 LINK (NOTE 3) 

DS3 TO 
LINK 

PERFORM DL 
TEST TO DS4 

PERFORM DL 
TEST TO DS4 

YES 

YES 

YES 

PE FORM DL 
TEpT TO DS3 

I 

NO 

NO 

NO 

NO(DO!l'T 
KNOW) 

REQUEST CUSTOMER 
VER I F"Y CPEs 
OPERATING 
PROPERLY 

LOOPBACK 
CHANNEL AND 
REPEAT TEST 
(NOTE 2) 

LOOPBACK 
CHANNEL AND 
REPEAT TEST 
(NOTE 2) 

LOOPBACK 
CHANNEL AND 
REPEAT TEST 
(NOTE 2) 

DISPATCH TO DS4 
FOR MAINTENANCE 
TESTS 

YES 

NO 

POSSIBLE CHANNEL 
TROUBLE. REFER 
TO 314-410-500 

NO 

YES 

ISSA, SECTION 592-032-301 

CLOSE TROUBLE 
REPORT 

PERFORM AL 
TEST TO DS3 

DISPATCH TO DS4 
FOR MAINTENANCE 
TESTS 

DISPATCH TO DS3 
FOR MAINTENANCE 
TESTS 

POSSIBLE CHANNEL 
TROUBLE. REFER 
TO 314-410-500 

YES 

DISPATCH TO DS3 
FOR MAINTENANCE 
TESTS 

NOTES: 
I. REFER TO FIGURE OF ONE-TO-MANY 

MULTIPLEX SYSTEM FOR LOCATION 
OF DS3 

2. APPLICABLE TO SYSTEMS USING LOOPBACK 
CONTROL AS PROVIDED BY DAS 828 OR 829 

3. SERVICE WILL BE INTERRUPTED ON ALL 
CHANNELS 

Fig. 7-One-to-Many Multiplex System, Maintenance 
Flowchart 
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