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CIRCUIT DESCRllTION 
SYSTE:;5 DEVELO?..:EITI DEPARTt:ENT 

CD-96063-01 
Issue 2-D 

corn.:mq SYSTEMS 
@3-D 

CALL THRU TEST SET CIRCUIT 
FOR USE IN SE1ffiING A.t'ID RECEIVTI'.G CALLS 
THRU TE.~ DIAL SUBSCRIBER LINE CIRCUITS 

CHANGES 

B. CHANGES D; iu?P ~us 

Removed 

699 Cord 
Fig. F 

Superseded 

4A Varistor 
(A) Fig. 2 

Replaced By 

D5U Cord 
Fig. F 

.3uperseded By 

33A Varistor 
(A) Fig. 2 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l The cord fasteners shown in 
Fig. E, were shown in Fig. 2. 

B1!.'LL TELEPHOME LABORATORIES., INC. 

DEPT. 3340-REP-FJS 

D.2 Cord fasteners shown in Fig. F 
were added on Issue 8-D for record 

purposes only . 
. D. 3 Prior to Issue 8-D, D5U cord 

shown in Fig. F was 699 cord. 

D.4 Prior to Issue 8-D, 33A Varistor 
(A) was not shown in Fig. 2 • 

D.5 Prior to Issue 8-D, Note 106 read 
as follows: "Provide one Fig. 3 

for each Fig. 1 that is to be arranged 
for coin operation." 

D.6 In Fig. E "or equivalent" is added 
at hand set mounting. 

All other headings, No change. 

Printed in U, 3, A. 
Pr,L,e l 
l ~?.1A ~ .. 



CIRCUIT DESCRIPTION 
.SYSTDdS DEVELOPMENT DEPARTMENT 
PRINTED IN U.S.A., 

COMMON SYSTEMS 
CALL THRU TEST SET CIRCUIT 

FOR USE IN SENDING AND RECEIVING CALLS 
'IRRU TEN DIAL SUBSCRIBER LINE CIRCUITS 

CHANGES 

B. CHANGES IN APPARATUS 

B.l superseded 

2 - 110 Plugs Figs. 4 & 5 

D. DESCRIPTION OF CIRCUIT CHANGES 

superseded By 

310 Plugs 

CD-96063-01 
Issue 2-D 
Appendix 2-D 
(1 Page) Page 1 

D.l The circuit has been redrawn on account or poor condition 
ot tracing. 

D.2 The plugs in Figs. 4 & 5 are shown as 110 or 310. The 
ohange is recorded in Note 114. 

All other headings, No change. 

DEPT. 3340 

EBS)ny 
FJS)"" 

BELL TELEPHONE LABORATORIES, INC. 



CIRCUIT DESCRll'TION 
SYSTEMS DEVELOPMENT DEPARTMENT 
PRINTED IN u.s.A. 

CD-96063-01 
Issue 2-D 
Appendix 1-D 
(1 Page) Pagel 

COMMON SY'STEMS 
CALL THRU TEST SET CIBCUIT 

FOR USE IN SENDING AND RECEIVING CALLS 
THRU TEN DIAL SUBSCRIBER LINE CIRCUITS 

CHANGES 

B. CHANGES IN APPARATUS 

Superseded 

5S Mess. Reg. Figo 1-D 
5EB Dial Figs 0 E and F 
W2K Cord Fig. 5 
(2WlOA) 

Superseded By 

5AH Mess. Reg. 
5LB Dial 
W2BC Cord 
(2W27A) 

C. CHANGES IN CIRCUIT REQ.UIREMENTS OTHER THAN THOSE APPLYING TO 
liDDED OR REMOVED .APPARATUS 

0.1 The 5S message register is shown as "U" apparatus. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l 'l'he message reglster in Fig. 1-D is shown as "U"•5 ohms. or 
"V"•9o5 ohms. Note 116 is added and a record added to 
Note 114. 

n.2 The dials in Figs. E and~ are shown as 5FB or 5LB, in note 
102, "5EB" is replaced by "5LB"• 

D0 3 The code and assembly number of the -0ord in Fig~ 5 is 
changed. 

D0 4 The cross-oonneotions have been changed. 

All other headings, No change. 

DEPT. 3340 

EBS) 
FJS)VA 

BELL TELEPHONE LABORATORIES, INC. 



CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPAR'IMENT 
PRINTED IN U. S oA. 

COMMON SYSTEMS 
CALL TBRU TEST SET CTIWUIT 

CD-96063-Cl 
Issue 2-D 
(7 Pages) Page 1 

FOR USE IN SENDING AND RECEIVING CALLS 
THRlJ TEN DIAL SUBSCRIBER LINE CIRCUITS 

CHANGES 

B. CHANGES IN APPARA'IUS 

Added 

699 cord (Fig. F) 

D. DESCRIPTION OF CIRCUIT CHANGES 

·n.l Prior to this issue Figo E was part of Fig. 2 and Figo F 
was not shown. A record of this change is included in 
Note 114, and note 115 is added to cover the use of 
Figs. E and Fo 

All other headings under "Changes", no changeo 

lo PURPOSE OF CIRCUIT 

This circuit is for use in originating and receiving calls 
over subscriber line circuits in crossbar, panel and 
step-by-step offices. This circuit provides means for 
establishing connections through circuits forming the 
various channels for regular subscriber calls in each type 
or of-fice. 

2. WORKING LIMITS 

2.1 Noneo 

3o FUNCTIONS 

3.01 Provides means for originating calls through regular sub­
scriber equipment in any line group of an office. 

3o02 Provides means for receiving calls from any terminating 
line group in an officeo 

3.03 Provides for channel check of a connection established 
from any originating line group to any terminating line 
group in an officec 
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3.04 Provides means in conjunction with a test line circuit to 
establish a connection to any distant ottice over inter­
of'tice trunks • 

.. 
3.05 Provides means in conjunction with a jack panel for readily 

associating any ot the ten test lines, ~1th a particular 
line circuit tor originating c~llso 

3.06 A pen register is provided to monitor dial pulses. 

3.07 Provision is made tor calling on coin lines in which case 
means are provided for checking the polarity of the coin 
curreht. • 

3.08 Provides means tor testing and holding a step-by-step 
switch train when an open holding ground on the sleeve 
is encountered. 

3.09 Provides for short circuiting the dial contacts to pre­
vent f'urther dialing while holding a switch train after. 
detecting an open sleeve. "'·,. 

3.10 Provides an optional arrangement ot message regis\ers for· 
use when used with message rate lines •. 

3.11 Provides a ring-up lock-up lamp and buzzer signal on 
incoming calls. 

3.12 In panel and step-by-step of'f'ices provid~s tor incoming 
calls normally to be routed to an intercept operator unless 
transferred to the -test set by the operation of a (TR) key 
on each incoming test line. 

3.13 Provides means for connecting an incoming call to noise 
measuring equipment through jaok (NM). 

3.14 Provides a holding key (BLD) tor holding either an 
originating or incoming call& 

' 3.15 Provides means tor instantaneous listening and talking 
on any connection by the operation ot the talk key (TLK)o 

3.16 Provides a jack (IC) and make busy plug for transferring 
intercept calls in a crossbar ottice. In a step-by-step 
office the (IC) jack is used to prevent the test for open 
sleeve being made if a plug is inserted in the jack, 

3.17 A buzzer key (BZ) is provided and its operation will 
silence the bttzzero 

3.18 An electric clock is provided for timing in connection 
with noise measurement testso 



.. 
• ·_r 
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4o CONNECTil~G CIRCUITS 

4.1 Jack panel circuit for connecting to subscriber line circuits. 

4o2 Panel final multiple or step-by-step connector multiple. 

4.3 Number group connector circuit in crossbar office. 

4.4 Panel or step-by-step intercepting trunk circuit. 

4o5 Noise measuring test circuit. 

4.6 Position clock circuit. 

DESCRIPTION OF OPERATION 

Originating Calls 

After the test circuit is conn·ected to subscriber line 
circuits by _patching at the jacl.: panel and cross-connecting 
at the I.D.F. the test set is ready for operationo In a 
crossbar pffice all {TR) keys should be operated. In order 
to o~iginate a call the (TLK-HLD) key is operated to the 
(TLK) position. Dial tone should be heard in the receiver 
as an indication that dialing ill.ay proceed. 1ioving the dial 
off normal will operate the off normal relay (ON) which 
short circuits the transmitter and opens the receiver cir­
cuit to provide a dialing bridge including polarized relay 
(P), provided for dial monitoring if Figo 8 is furnished. 
When the dial returns to normal, the pulsing contacts are 
opened intermittently to send the proper pulses on the loop 
through the talking key to the regular subscriber dial pulse 
recording equipment in the central office. When dialing is 
completed the (ON) relay releases and immediately connects 
the talking circuit so that the test man may hear any clicks 
or disturbances due to dialing, that.a subscriber would re­
ceive under similar conditions. 

Dial 1ilonitoring (Figo 8) 
When it is desired to monitor the dial pulses, the cord 
associated with the pen register {Figo 5) is plugged into 
jack (SO) prior to dialingo Local contacts on the jack 
will apply a biasing current to the secondary winding of 
the (P) relay which will operate the armature to close 
its number 5 contact. When the talking key is operated 
to close the loop relay {P) will operate on its prllnary 
windings Pl and P2 series aidi:[\g to close contact 4. 
When the dial is moved off nonnal, the operation of relay 
{ON) will cperate relay (G), which is slow releasi~g and 
will remain• operated between pulseso When the pulsing 
contacts of the dial open the circuit through the pri­
mary windings of relay (Pf is opened and it releases with 
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th• aid of the biasing current in its secondary winding. 
Th! closure of contact 5 with relay (G) energized closes 
ground through jack (SO) to actuate the pen register dur­
ing the open interval of the dial contacts. When the dial 
contacts close at the end of a pulse, relay (P) is again 
operated on its primary windings to close contact 4o This 
cycle is repeated for each pulse and each train of pulses 
of the dial, so that a record is obtained on the tape of 
the pen register showing the exact number and order of 
the pulses dialed. 

5.3 Originating Calls on Coin and Message Rate Lines 
. . 

When a coin li:ne is to be used as a calling line the coin 
circuit (Fig. 3) should be used in order to. check the 
coin current. Before dialing on a coin line the non­
locking (CN) key should be operated momentarily. This 
operation causes relay (Cl) to operate and lock in a 
local. circuit to ground on a normally closed contact of 
relay ( C) through release key ( RLS). Lamp ( C) is lighted. 
Relay (Cl) operated also oonnects ground to-the tip of the 
line through relays {C) and (PC)o When coin current is 
returned over the tip of the line relay (C), which non­
operates on the 48 volt battery, will operate regardless 
of the polarity of the coin battery. Relay (C) operating 
locks itself to the tip through relay (PC) am releases 
relay (Cl). Lamp (C) is, therefore, extinguished. Relay 
(PC) is used to determine the polarity of the coin current. 
If coin retum polarity is used relay {PC) is operated to 
its number 5 contact and no circuit action results except 
the retirement of lamp (C). If coin collect polarity is 
applied relay (PC) wi.11 operate to close its number 4 
contact'and lamp (IC) will be lighted in addition to the 
retirement ot lamp (C). Lamp (IC) will be lighted during 
the application of the coin collect current and the buzzer 
will sound if key (BZ} is normal. When either polarity 
of coin current is removed relay ( C) rel eases·, unlocking 
itself and relay (PC) from the .tip of the line. Lamp (IC) 

• will then be extinguished· if .it has been lighted. Key 
(RLS) is operated to release relay (Cl) and extinguish 
lamp (C) in case coin curr~nt is not receivedo 

In case message rate lines are used for originating calls 
-· th·en the appropriate register, Fig. lA, Fig. lB, Figo lC 

or Figo lD, is connected at the t.est set and is associ-
ated with the line in the same manner as a suqscriber's. 
register. Fig. 1A is used f'or crossbar ofti oes Fig. lB f'or 
step-by .. step offices having 100 or 200 point line finders, 
Fig. lC for panel offices and Fig. lD tor step-by-step of­
fices having 50 point line finders for dial message rate 
lines. By this means the operation of' the message register 
may be checke~ under the same conditions as on a subscriber's 
call. When originating a call on a mes-sage rate line " 
simulating a tip party, the (CN) key should be operated 
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momentarily before dialing in order to provide a ground 
on the tip of the line for discrimination purposeso The 
(RLS) key should be operated to remove this ground at 
some time after the connection has been established and 
before disconneoti.on of the call. 

5o4 Check for Continuity of Sleeve Holding Ground 

·Instep-by-step offices a feature is provided by the use 
of Figo 4 to indicate an open in the sleeve holding ground 
of ·a step-by-step switch train and to connect a ground beak 
on the sleeve to hold the train up to the point of the 
openo The timing of the relays is such that momentary 
opens wb.ich might cause false release of switches will 
also be indicated and held from the test circuit. When 
the dial is turned off normal relay (ON) operates and in 
turn operates relay (0S3) which looks to a ground through 
a contact of key (TLK)o Key (TLK) also closes the sleeve 
of the line through the contact of relay (0S3) operated, 
through the windings of relay (OS) and resistance to 
ground o Relay (OS) will not operate as long as ground i. s 

·connected to the sleeve of the lineo 

.If the sleeve holding ground should open at any time re­
lay (OS) will operate to battery on the sleeve and close 
ground to operate relay (0S1}~ Relay (0S1) is low resist­
ance so that a low resistance holding circuit is immedi­
ately applied to the sleeve to delay the release of the 
relays connected to the sleeve until relays (0S1) and 
(OS2) operate which closes holding ground directly to 
the sleeve a Rel&Y (OS) will be shunted by thi-s holding 
ground and will release, releasing relay (0S1) but relay 
(OS2) locks itself through a contact of relay {0s3)., Re­
lay (0S2) operated also lights lamp (OS), as an indication 
that an open sleeve has been encounteredi and short cir­
cuits the dial contacts to prevent further dialingo When 
the switch train has been hold by this circuit it is an 
easy matter to determine ~nere the open occurredo 

5o5 Incoming Call 

In order to receive a call on a-line, the (TR) key asso­
ciated with ·that line is operatedo The incoming cell may 
have originated on another line of the test set or may 
have come from a. test set in another officeo The incoming 
call will connect ringing current across the tip and ring 
to operate relay {R}~ Relay (R} will lock to ground on 
the (TLK) key and will light lamp (IC) as a signal of an 
incoming call on this li.neo If the buzzer key (BZ) is 
normal the buzzer will sound as an audible signal of an 
incoming callo In order to answer the incoming oall the 
(TIK-HLD) key is operated to the talking position. '.',hen 
the (TLK) position is reached, the locking ground for the 
{R) relay is opened and the relay releases, extinguishing 
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the (IC) lamp. 'l'he telephone circuit is closed to the 
line by the (TLK) key and the test man may talk. In 
step-by-step-offices if both the talking key on the 
originating line and the talking key on the answering line 
are operated at the same time the sleeves of these two 
lines are conneoted togethero Under this condition, im­
proper operation of the circuit may result. The incoming 
oall may be held by operating the {TLK-HLD) key to (HLD) 
position. This closes the non-inductive holding bridge 
aoross the line, relieves the telephone circuit, and opens 
the sleeve of the lineo When the (TLK-HLD) key is restored 
to normal the call 1$ diconnected. Restoring the (TR) key 
of the line will connect the line to the intercepting trunk 
so that incoming calls will be routed to the intercepting 
operator in panel or step-by-step offices. In crossbar 
offices the incoming calls are switched for all lines 
from the intercepting trunk by inserting the make busy . 
plug in the (IC) jack, Figo 6. When this plug is inse:t)ted 
it is necessary to operate_ ·all the (TR) ·keys on the 10 ~ ; 
individual test lines in order to receive incoming cal 4s.! 
on the test set. 

5.6 Noise Measuring Facility 

In order to make noise measurements on connections es­
tablished to this test set, a jack is provided in conne~­
tion with the intercepting trunk for connecting the noi&e 
measuring equipment. This noise-measuring equipment is· 
contained in another test set and is connected to this 
test set by plugging into jack (NM)o With the noise· 
measuring_ equipment attached through jack (MN) f noise _ 
measurements may be made by operating all the lTR) keys 
on the test lines, originating a call on one of the t~st 
lines to any one of the terminating test lines, answering 
this incoming call, then restoring ·the (TR) key in that 
particular test line on which the incoming call is re­
ceived. This connects the tip end ring of the answering 
end of ~he connection directly to the noise measuring • 
equipmento The (TLK-HLD) key on the originating end of 
this connection may be operated to the (HLD) position 
while noise measurem:ents are being made and another call 
originated to a different terminating test line. This 
call may be answered but its (TR) key should _not be re­
stored until the (TR) key of the preceding connection 
has been operated, to tree the noise measuring equipment. 
The (TR) key of tbe second call can then be restored and 
noise measurements on this can proceed while another con­
nection is being established. The electric clock is used 
for timing the noise measuring testso 



CD-96063-01 - ISSUE 2-D - PAGE 7 

Calls to Test Line 

In order to facilitate testing over channels involvi~ 
interoffice trunks and in order not to require an assistant 
at the distant office on such calls, p.rovision is made for 
calling a test line number in the distant office. When 
this connection is established to the test line the ringing 
is tripped and tone is sent backo 

~ 508 Electric Clock 

• 

A position electric clock, Fig. 7, is provided to operate 
from the regular clock supply. 

(DEPTo 332 

' GR) 
FJS)SL 

BELL TELEPHONE LABORATORIES, INC. 


