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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 591-811-304 
Issue 1, June 1971 

DATA-PHONE@ INTERCONNECTION ARRANGEMENT 

FOR TRUNK SIDE OF 

10B DATA LINE CONCENTRATOR (DLCS*) 

MAINTENANCE 

1. GENERAL 

1.01 This section covers the maintenance procedures 
for the interconnection arrangement used on 

the trunk side of a lOB Data Line Concentrator. 

* Data Line Concentrator Service, formerly known 
as DATREX 

1.02 Each interconnection arrangement consists 
of four individual circuit packs which include 

two appropriate data sets, the appropriate Interface 
circuit pack, and a Logic circuit pack. An FSK 
data set (Data Set 108D-Ll) faces the telephone 
facility and either a Data Set 109D or 109E terminates 
the concentrator trunk circuit. The arrangement 
is equipped to work with either rotary dialing 
(Interface circuit pack AR73, option Z) or 
TOUCH-TONE signaling (Interface circuit pack 
AR7 4, option Y) from the local DLCS station.· The 
functions of the interconnection arrangement are 
monitored and controlled by logic circuits of circuit 
pack AR72. The circuit packs and data sets are 
all housed in a 28Al Data Mounting and interconnected 
through a special 209A adapter cord. The 28Al 
Data Mounting is capable of accommodating two 
complete interconnection arrangements. 

1.03 The data sets, circuit packs, 209A adapter 
cord, and 28Al Data Mounting require no 

routine maintenance. When a trouble condition is 
found to exist in an interconnection arrangement, 
the trouble source is isolated using test procedures. 
If replacement of individual circuit packs or data 
sets suggested by the test procedures fail to isolate 
the trouble, the complete interconnection arrangement 
should be replaced to achieve repair and restore 
service. 

1.04 Testing procedures for interconnection 
arrangements suspected of causing trouble, 

or where a defective unit has been isolated and 
replaced, should be performed in accordance with 

DATA-PHONE@ Interconnection Arrangement for 
Trunk Side of lOB Data Line Concentrator (DLCS*), 
Test Procedures (Section 591-811-504). 

1.05 Installation of options and output level 
adjustments of replacement units should be 

made in accordance with DATA-PHONE@ 
Interconnection Arrangement for Trunk Side of 
lOB Data Line Concentrator (DLCS*), Installation 
and Connections (Section 591-811-204). 

1.06 Care should be used in handling and 
transporting circuit packs and data sets. If 

possible, use the original cartons to store, transport, 
or ship them. 

2. DATA SET AND CIRCUIT PACK REMOVAL AND 
INSTALLATION 

2.01 To remove a data set or circuit pack from 
the 28Al Data Mounting, attach an extracting 

tool to the faceplate, grasp the handle, and pull 
forward. 

2.02 To install a data set or circuit pack in the 
28Al Data Mounting, position the unit in 

the proper slot. Firmly and carefully push the 
unit into the locking position. 

3. TROUBLESHOOTING PROCEDURES 

3.01 This part describes the procedures to be 
followed when trying to isolate a trouble 

condition in the system using an interconnection 
arrangement. The troubleshooting flowcharts are 
recommended for an organized trouble investigation 
with a minimum amount of time spent in locating 
the cause of trouble. 

3.02 When the data sets and circuit packs 
associated with slots 1 through 8 or 9 through 

16 (or both) are inoperative, the indicated trouble 
is a de power source failure. Check that the 
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power source has the required input voltage and 
that the fuses are not blown. Then perform the 
Power Source (Loaded) Test (Test A) provided in 
DATA-PHONE@ Interconnection Arrangement for 
Trunk Side of lOB Data Line Concentrator (DLCS*), 
Test Procedures (Section 591-811-504). If the 
power source does not meet the requirements of 
Test A, then perform the Power Source (Unloaded) 
Test (Test B) provided in the section referenced 
above. 

Note: When a limited output power supply, 
such as the KS-20575 rectifier, is used for 
the de power source, an overload (eg, a short 
circuit) on the source output will cause the 
source output to drop to zero and the current 
will be limited to a safe value. 

3.03 If the power source does not meet the 
requirements of Test B, replace it with one 

that is known to be operating properly. 

3.04 If the power source does meet the requirements 
of Test B but not those of Test A, proceed 

as follows: 

(a) Monitor the power source output voltage 
using a test meter, such as a KS-16979-Ll 

or equivalent. 

(b) Remove all data sets and circuit packs from 
the 28Ai Data Mounting. 

(c) If the power source output returns to normal, 
return the data sets and circuit packs to 

their respective slots one at a time until the 
trouble returns. Replace the unit causing the 
trouble with one that is known to be operating 
properly. 
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(d) If the power source output is still incorrect 
with all of the data sets and circuit packs 

removed, replace the 28Al Data Mounting with 
one ,known to be operating properly. 

Interconnection Arrangement Troubles 

3.05 When an interconnection arrangement is 
suspected of causing a system malfunction, 

use the troubleshooting flowcharts in Fig. 1 through 
Fig. 3 and the following general procedures to find 
the trouble condition: 

(a) If possible, obtain the cooperation of the 
customer reporting trouble to use his station 

equipment to make a complete circuit loop. 

(b) Force a connection from the local station 
through the dual-access concentrator to the 

interconnection arrangement suspected of causing 
trouble. 

(c) Using separate telephones, establish voice 
contact with both the local station and/ or 

the serving data test center. Be sure the 
interconnection arrangement has the proper 
options to be compatible with the type of signaling 
ability (ie, rotary dial or TOUCH-TONE). 

(d) Request the local station to call the DDD 
access station or serving data test center 

number. 

3.06 Although the flowcharts only indicate a few 
of the possible troubles which may occur, a 

malfunction may be isolated using logic similar to 
the flowcharts and the arrangement circuit sketch 
shown in Fig. 4. The circuit sketch illustrates 
the location of various test points within the 
arrangement. 
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NORMALLY CONNECTS TO COMPUTER BUT CANNOT CONNECT TO ODD ACCESS ARRANGEMENT. 

NO 

REPAIR 
CONCENTRATOR (BSP 591·811-501). 

STATION CONNECTS BUT DOES NOT RECEIVE DIAL TONE. 

OBSERVE THAT BOTH DATA SET LAMPS WITH EACH ARRANGEMENT ARE ILLUMINATED ( I OLE CONDIT I ON). 

REQUEST CUSTOMER ASSISTANCE (SEE 3.05A). 

FORCE CONNECTION 
)------lTHROUGH CONCENTRATOR TO THE SUSPECTED ARRANGEMENT. 

OBSERVE THAT DATA SET 109· TYPE LAMP IS EXTINGUISHED. 

©---) 

MONITOR ACROSS DATA SET 109-TYPE LINE PAD FOR DIAL TONE USING 1011-TYPE HANDSET. 

YES 

EXTINGUISHED? 

NO 

NO 

PLACE TELE PHONE .._ _________________________ -< ARRANGEMENT ON 
HOOK AND/OR RELEASE LI NE KEY. 

VERlfY CONCENTRATOR (TRUNK) LOOP. 

YES 

IS DIAL TONE HEARD? 

REPLACE DATA SET 109-TYPE AND RETES_T. 

MONITOR.FOR DIAL TONE ACROSS AR73/AR74 HYBRID USING IOI I-TYPE HANDSET; ON TEST POINTS TPI I AND: TPl4. 

YES 

TROUBLE 
CLEARED 

MEASUR~ VOLTAGE ACROSS, LINE PAD (DS 10~). i 

REPLACE AR73/AR74 AND RETEST. 

YES 

IF AVAILABLE MONITOR DIAL TONE ....__N_O_ ,~WITH OPTIONAL TELEPHONE ARRANGEMENT OR MONITOR ACROSS T AND R 

PROBABLE TROUBLE IS IN EITHER CONCENTRATOR LOOP OR DLCS STATION. REFER TO SYSTEM MAINTENANCE BSP 591-810·300. 

LEADS WI TH IO I I· TYPE HANDSET AT DISTRIBUTION FRAME. 

IS DIAL 
TONE HEARD? 

YES 

REPLACE AR73/AR7-4 AND RETEST. 

ISS 1, SECTION 591-811-304 

NO VERlfY CENTRAL Off I CE ACCESS LINE. 

NO 

CHECK ANO REPAIR INTERCONNECTING WIRING FROM DISTRIBUTION FRAME· TO ARRANGEMENT. 

NO 

REFER TROUBLE TO PLANT SUPERVISION. 

YES TROUBLE '>--..::;.,r CLE,ARED 

YES 

TPA 564288 

Fig. 1-Troubleshooting Flowchart 
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CANNOT DIAL ODD ACCESS. 
MONITOR DIAL TONE 
AT STATION 

GO TO 
POINT@ ON f IG. I. 

NO 

IS DIAL TONE 
HEARD? 

ROTARY DIAL 
SIGNALING 

YES REQUEST LOCAL 
>--~ STATION TO DI AL A DOD NUMBER. 

TOUCH­TONE 
SIGNALING 

YES 
IS 

THERE A 
BREAK IN DIAL 

TONE? 

YES 

TROUBLE ~--------------~ CLEARED 

NO 

GET 
A WRONG 
NUMBER? 

YES REPLACE AR72 AND RETEST. 

REQUEST LOCAL STATION TO DIAL A ODD NUMBER. >-N_O___;;:~ MONITOR DIALING 
SIGNALS ACROSS DS 

NO 

109-TYPE LINE PAD. (SEE FIG.5) 

REQUEST LOCAL STATION TO DIAL A DOD NUMBER. MONITOR DIALING SIGNALS ACROSS DS 109-TYPE LINE PAD. 

YES 

NO 

REPLACE 
AR74 AND RETEST. 

YES 

TEST OK? 

ARE 

TROUBLE IS PROB­
ABLY IN THE 
DLCS STATION. 

AND TT SIGNAL HEARD? 

TEST OK:> 

YES 

TROUBLE .__ ______________ ::,>!CLEARED 

REPLACE 
>--N_O---'~ AR73 

AND RETEST. 

YES 
REPEAT REQUEST AND MONITOR DIALING SIGNAL AT OS 109-TYPE RECEIVER USING TEST POINT TPI (DS 109E) OR TP6(DS 109D) ANO GROUND( FIG. 5) 

REPEAT REQUEST AND YES MONITOR SPACE SIGNAL AT DS 109-TYPE RECEIVER USING TEST POINT TPI ON TP6 AND GROUND(F'IG.S). 

RErE:R NO TROUBLE r-~ TO PLANT 
SUPERVISION. 

ARE DIAL SIGNALS 

REPLACE DS 109-TYPE AND RETEST. 

HEARD? 

REPE'T REQUEST AND 
YES MONllOR DIALING >--~ SIGN.L BETWEEN TEST l POINTS TPI I AM> TPI 4 ON ARB. 

YES 
REPE~T REQUEST ANO MONITOR TOUCH-TONE SIGNALS BETWEEN --~< TEST\ POINTS TPII AND !Pl4 ON AR74. 

---
NO 

CAN DIAL PULSES 
BE HEARD? 

CAN 
TOUCH-TONE 

YES 

REPLACE 
AR72 AND 
RETEST. 

YES 

NO 

PROBABLE TROUBLE 
IS IN THE CENTRAL 
OfflCE EQUIPMENT. 

REPLACE AR74 
ANO RETEST. 

MEASURE TOUCH-TONE LEVELS BET\/EEN TEST PO I NTS TPI I AND TP14 ON AR74. 

ISS 1, SECTION 591-811-304 

NO REFER TROUBLE TO PLANT SUPERVISION. 

TROUBLE 
CLEARED 

YES 

NO 

YES 

REPLACE AR72 Al'<IO RETEST. 

PROBABLE TROUBLE 
IS IN THE CENTRA OfflCE EQUIPMENT. 

TPA 564289 

Fig. 2-Troubleshooting Flowchart for a Case When 
DLCS Station Cannot Dial DDD Access 
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CANNOT ESTABLISH 
A WORKING 
DATA-PHONE 
CONNECTION. 

APPROXIMATELY 10 SECONDS 
or DATA TONE RECEIVED AT 
DLCS STATION FOLLOWED 
BY AUTOMATIC HANG-UP, NO 
DATA CAN BE TRANSMITTED. 

IS 
OPTIONAL TEL 
ARRANGEMENT 
AVAi LABLE? 

NO 

YES 
SELECT A L.INE 
AND DIAL DATA 
TEST CENTER. 
REQUEST F2M TONE 
BE TRANSMITTED. 

REMOVE OS 109-TYPE. 
CONNECT IOI I-TYPE 
HANDSET ACROSS TEL 
FACILITY T AND R LEADS. 
DIAL DATA TEST CENTER. 
REQUEST F2M TONE 
BE TRANSMITTED. 

OPERATE TEST SWITCH TO 
TEST POSITION ON AR72. 
PUT TEL ARRANGEMENT 
ON-HOOK. RELEASE LINE 
KEY. 

OPERATE TEST SWITCH TO 
TEST POSITION ON AR72, 
REMOVE 1011-TYPE 
HANDSET CONNECTIONS. 

IS 
OS 1080 LAMP 
EXTINGUISHED ? 

YES 

MONITOR TONE AT 
TEST PO I NTS TP I 
AND TP2 ON 
OS 1080. 

IS THE 

NO 

REPLACE OS 1080 
AND RETEST. 

NO 

YES 

MONITOR FOR TONE 
BETWEEN TEST POINT 
TP7 ON OS 1080 AND 
SIGNAL GRO. 

CHECK OS 108 
USING LOOP-BACK 
TESTING. REPLACE 
IF DEFECTIVE. 

IS THE 
TONE HEARD? 

YES 

REPLACE OS 1080 
AND RETEST. 

NO REPLACE AR72 
AND RETEST. 

YES 

155 1, SECTION 591-811-304 

NO REPLACE AR73 OR 
AR74 AND RETEST. 

TPA 564291 

Fig. 3-Troubleshooting Flowchart for a Case When 
DLCS Station Cannot Establish a Working 
DAT A-PHONE Connection 
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J3 LI "4 • ( 33 10-TYPE [--( 42 ( I : CONCENTRATOR I 1 
TRUNK GROUP L2 ~I r 8 8 CIRCUITS ---< 17 _ 
(DATREX) J3 

PART Of' 
AR73 OR AR74 

,( 

DATA SET 109-TYPE 

TPIO (DS I 09E) 
TPl2 (DS 109D) 

TPII (DS 109E) 
TPl3 (DS 109D) 

MONITOR 
BRIDGE 

TPI 
TP6 

RECEIVER 

r 

Pl Pl 
44 ( I I) 14 

10 10 
I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I 7 
I : ) 15 >--r-- I 45 (-+1--'1 ' '---- II ' I I 
I I I I I I I I I I I I 

7 

i ! ) 16 1----'-4 I , 46 ( : 14 

(DS 109E) I I 

CP AR72 

Pl 
13 (~-- I SEND BREAK 1---t-,-l ' TIMER 

TEST. 3 Pl 
I) I 
I I I I I I I I I 
: ) 3 

J3 15 3 ( 
I I Pl I I I I 

SEND SPACE 18 3 SEC 
I I I I I I I I J3 16 MONITOR 

SPACE 28 2 
1.5 SEC 

TRANSMITTER 
43 L1 ------=---· l 

TPI (DS 109E) 

DATA· SET 108D-LI 
TP2 

TRANSMITTER T2 15 3 
8 16 

TP8 TPI 
14 

7 CARRIER 
f'AIL ALARM 

-v LAMP 

DELAY 
TP7 

TPII 
T3 17 

10 

RECEIVER 

I 

I 
I I i!J3 I P126 
I : 15 I 

4 

I I I : Pl I 

3 

CP AR73 OR AR74 

DIAL 
TONE 

SEND 
AMPL 

RCVR 
AMPL 

TPl4 

CTION 591-811-304 155 1, SE 

J3 P4 
5 ~ 5 -~ •. I I T] DATA-PHONE f'ACILITY 1 I I I R 
30 ~30 ,-, I 

TPII 

r ------7 
TYPICAL TELEPHONE 
ARR ANGE ME NT 
INTERCONNECTION I LINE I. KEY [ 

~ . 

I 

TPA 564292 

t Circuit Sketch . ection Arrangemen , Fig; 4-lnterconn 
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