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CIRCUIT DESCRIPl'ION 
SYSTEMS DEVELOPMENT DEPAR'mlNT 

OD-20464-01 
Issue 4-D 

Dwg. Iss. 11-D 

PANEL SYSTEIIS 
2-wmE RECORDING COMPLETING TRUNK 

011l'GOING 
TO TOLL SWITCHBOARD NO. 1 OR NO. 3 

CHANGES 

A. CHANGED AND .4DDED FUNCTIONS 

As a result of these changes it is 
possible by the operation of a key at the 
distant office to make this trunk test 
busy to selectors or oonnectora • 

B. CHANGES IN APPARATUS 

B.l Added 

( B} Relay Y63 
(MB) Relay Y99 

D. DESCRIPI'ION OF CIRCUIT CHANGES 

D.l Figure 4 has been added. 

D.2 "W" option bas been added and "X" 
option has been designated. 

D.3 Notes 113 and 114 have been added. 

All other headings mder "Changes", no 
change. 

l. PURPOSE OF CIRCUIT 

1.1 This circuit is tor use in com-
pleting toll calls from noncoin 

panel system subscribers. It is a 
2-wire circuit and functions between the 
panel district selector or ottioe sel­
ector circuits and 2-wire recording 
completing trunk equi!ID8nts at a com­
bined line and recording toll switchboard. 

1.2 A multiple of this circuit on the 
oft1ce link and connector circuit 

in a crossbu ottice located in the same 
building is provided on a •Provisional" 
basis to permit the common use of this 
circuit by subscribers 1n both the panel 
and the crossbar ottices. 

2. WORKING LIMITS 

2.01 The maximum external subscribers 
circuit loop resistance over which 

relays (A) or (.U) will provide satis­
factory supervision is 1500 ohms. 

2.02 The minim1111 subscriber loop in• 
sulation resistance tor the satis­

factory operation and release of ~elays 
(A) or (Al) a.ball be 10,000 ohms. 

2.03 The maximlDll earth potential with 
which relays (A) sd (il) will 

operate satistactoril7 is± 20 volts. 

2.04 The maximum external P.B.X. trunk 
circuit loop resistanoe over which 

relays (A) or (Al) will provide satis­
taotory supervision is 15,000 ohms. 

2.05 The ... Dim.um P.B.X. trunk inaul.atkn 
resistance with which relays (A) 

or (Al) will provide satisfactory super­
vision is 15,000 ohms. 

· 2.06 The maxim.um earth potential with 
which relays (A) or (Al) will 

operate on P.B.X. trunk circuit loops 
is± 10 volts. · 

2.07 The minimum rated resistance to 
56 volts battery to the P.B.X. 

for the P.B.X. trunk rel.ease circuit 
shall be 6 9000 ohms tor the satisfactory 
release ot relays (AJ or (Al). 

2.oa The minimum external rated re-
sistance during the trunk guard 

test by the panel sender circuit a.ball 
be 1937 ohms to prov1de for the satis­
factory non-operation ot relay (A) on 
its primary winding during the trunk 
guard test. 

2.09 A maximlDll external rated resis-
tance over which relay (A) will 

operate on its primary winding alone is 
750 olmis. 

2.10 The maximum external trunk circuit 
loop resistance tor the operation 

ot relay (TIC) shall be 3250·obms. 

2.11 The minimum external. trunk oirouit 
loo~ resistance which will release 

relay (TICJ shall be 14,550 ohms. 

2.12 The minimum trunk loop insulation 
resistance shall be so,ooo obms. 

3. 11DTCTIOllS 

3.01 Provides means tor preventing a 
talse flash ot the line signal 

during the trunk guard test by the panel 
sender circuit. 

3.02 Provides means tor signaling the 
toll operator when the panel 

district selector o1rc1.lit has reached 
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the "Awaiting Operator" position or the 
crossbar district junctor is connected 
to this trunk. A crossbar district 
junctor is automatically cut throlJ6h on 
this type ot connection without awaitizg 
a reversal trom the recording completmg 
trunk. 

3.03 Provides the toll operator with 
switchhook supervision when the 

panel district circuit has reached tb..e 
"out-through• position or the crossbar 
district junotor is connected to this 
circuit. 

3.04 Provides the subscriber with ri~ 
ing indmtion tone until the toll 

operator answers and permits the return 
of the ringing induotion tone whenever 
the toll operator disconnects before 
the subscriber. 

3.05 Reverses the battery supply to the 
panel district selector circuit 

or the crossbar district Junotor circuit 
when the toll operator answers. Prior 
to this reversal the direction ot the 
polarity of the battery is suoh as to 
oause the operation of toll diversion 
~pparatus in a connected P.B.X. trunk 
when required. 

3.06 Provides means for holding the 

maximum of 750 ohms subscribers loops 
could be obtained. However, relay (Al) 
in this case permits 1500 ohms sub­
scribers loops and its windings are 
short-circuited when the toll operator 
answers and relay (A) is then operated 
at its maximum etticiency on both wind­
ings. 

4 • CONNECTING CIRCUITS 

When this circuit is listed on a 
key sheet the connecting inf'ormation 
thereon is to be followed. 

4.01 Panel District Selector Circuits -
~Sender Selector• Oftices -

ICS-2400'11 

4.02 Panel District Selector Circuits -
"Link" Ottices - SD-21627-01 

4e03 Panel Office Selector Circuits -
ES-240252 

4.04 2-Wire Panel Subscriber Recording 
Completing Trunk at No.land No. 

3 Toll Ottices - SD-62187-01 

4.05 Test Set Cirouit tor 2-Wire Panel 
System Subscriber Recording Com­

pleting Trunks - SD-90470-01 

connection under the control ot 4.06 Crossbar Oftlce Link aod Connector 
both the toll operator and the subscrlla: Circuit - SD-35033-01 

3.07 Provides a test busy condition 4.07 Power Ringing Circuit - SD-80594-Q. 
to other hunting district selector 

circuits and crossbar markers arter the 4.os Test and Make Busy Jack Circuit -
panel district circuit ha.a reached the Panel Ottice • SD-21612-01 
"Awaiting Operator" position or this 
circuit is connected to the crossbar 4.09 Test an.d Make Busy Jaok Circuit -
district j1.mctor circuit. Crossbar Office• SD-25166-01 

3,08 Permits the subscriber to abandon 
the call e.nd release the oon­

neotion before the pri.Jllllry line sign.al 
has been answered. 

3.09 Provides 48 volt transmission. 

3.10 Provides a connection to the •TBS? 
AND KAKE BUSY" jack in the •Out­

going Trunk Test Board• 1n the panel or 
the crossbar ottice tor testing the 
interoffice cable and for making routine 
operating_ tests. 

3.11 Provides a test jack with the cir­
cuit for making routine operating 

tests, 

3.12 Provides an auxiliary supervisory 
relay in series with the regular 

supervisory relay on connections to 
crossbar subscribers to permit 1500 ohms 
subscriber loop connections in'the Cl'O!l8-
bar ottice. When the district junctor 
is initially connected to this ·circuit 
there is only one winding or relay (A) 
in the circuit, therefore, only a 
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•.10 Test Cord Circuit tor Outgoing 
Trunks at the •outgoing Trunk 

Test• for - Panel Office - SD-21512-01 

4.11 Test Cord Circuit tor Outgoing 
Trunks at the "Outgoing Test 

Board•• Crossbar Ottioe - SD-25177-01 

4.12 Trunk Jlake Busy Circuit -
SD-21075-01 

DBSCRIPrION OF OPERATION 

5. INCOMING CALL - Panel Connection 

When this trunk is seized by a dis­
trict or ottioe selector battery through 
resistance (n) and the primary winding 
ot relay {A) is conneoted to the tip 
side or the trunk and ground through re­
sist~nce (F) is connected to the ring 
side of the trunk oaus 1ng a momentary . 
olosure through the (TG) an.d overflow 
relays in the sender oircuit d11ring the 
period or selection beyond in the dis­
trict selector. Relay (A) 1s designed 
not to operate at this time thereb7 
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preventing a premature flash or the line 
lamp during the trunk guard test period. 
When the district selector circuit 
reaches the "Awaiting Operator" position 
relay (A) operates on its primary wind­
ing in series with the polarized relay 
in the district selector circuit, in 
turn operating relay (F). The operation 
of relay (F), (a) reverses the signaling 
leads to the tip and ring caid~ctor~ on 
the toll end of the trunk, (b) operates 
relay (B), (c) connects grolllld to the 
sleeve of the district selector circuit 
and the "Sl" lead of the secondary mul­
tiple of the office link and connector 
circuit in the crossb~r office and it 
"X" option is provided operates relay (C). 
The operation of relay (B) connects 
ground to the sleeve of the district sel­
ector circuit and the "Sl" lead ot the 
secondary multiple in the office 11.nk 
and connector circuit, and holds relay 
(C). If "W" option 311d Figure 4 a.reused 
the (B) relay also operates the (MB) re­
lay. The (MB) relay in operating opens 
the le~d to the make busy circuit and 
operates the (C) relay. The operation 
of relay (0) connects battery and ground 
through the windings or relay (TK) to 
the ring and tip conductors of the tr1.mk 
outgoing to the toll .office thereby cmis­
ing the high resistance relay at the 
toll office end to operate and light a 
line lamp. Re:.ay (C) also connects ring­
ing induction tone to the subscribers 
end of the trunk. Relay (TK) does not 
operate at this time due to the high re­
sistance at the toll office end of the 
trunk. 

6. INCOUING CAJ..L - Crossbar Connection 

When this trunk is connected to a 
crossbar district Junctor circuit, bat­
tery through resistance (Fl), the primary 
winding of relay (A) and tbe windings o-t 
relay (Al), Fig. 3, on tqe tip side or 
the trunk and ground through resistance 
(F) connected to the ring side of the 
trunk operates relay (Al)* in series 
with t.be camected subscribers line. The 
operation of relay (Al) operates relay 
(Fl). The operation of relay (Fl)** (a} 
operates relay (F), (b) connects ground 
to the "S" lead of the orrioe link and 
connector circuit. The operation of re­
lay (F) (a) reverses the signaling leads 
to the tip and ring of the toll end or 
the trunk, (b) operates relay (B), (c) 
connects ground to the pmel district 
sleeve circuit and the "Sl" lead of the 
office link and connector circuit and (d) 
operates relay (C). The operation of 
relay (B) connects ~round to the panel 
district sleeve circuit and the "Sl" lea:l 
of the office link and connector circuit 
and holds relay (C). Ii' "'ii" option and 
Figure 4 9.re used the (B) relay also 
operates the (MB) relay. Th_e (MB) relay 
in operating opens the lead to the make 
busy circuit and operates the (C) relay. 

The operation of relay (C) connects ring­
ing induction tone to the subscribers end 
of the trunk and connects battery and 
ground through the windings of relay ( TIQ 
to the r~ng and ti.p conductors outgoing 
to the toll of'tice thereby causing a 
high resistance relay at the toll orfice 
to opere.te and light a line lamp. Relay 
(TK) will not operate at this t 1m.e due 
to the high resistance loop. 

*Relay (A) performs no function at 
this time and whether it o:perates 
or not when relay (Al) operates 
is irrelevant to the description 
ot operation of this circuit at 
this ti~. Relay (Al) operates 
1n series with the subscribers 
line because the crossbar district 
junctor cuts through automatically 
without awaiting a reversal from 
the recording completing trunk. 

*~Relay (Fl) is a slow release relay 
to prevent the release of the oros~ 
bar switches should the subscriber 
flash the switchhook before the 
toll operator answers. 

7. TOLL OPER.h.TOR .ANS'NERS 

\Vhen the toll operator answers, the 
high resistance is short-ciro11ited at 
the toll switchboard thereby operating 
relay (TK). The operation of -relay (T'4) 
disconnects the ringing inducti.on tona 
from the subscribers end of the trunk 
and operates relay (RV). The operation 
or l"elay (RV) (a) reverses the battery 
supply to the panel district circuit, 
causing it to step tnto the "cut-througlt' 
position or reverses the b~ttery supply 
to the crossbar subscribers line, (b)* 
arranges the connections to relay {A) to 
include both windings in the circuit• 
(c) looks itself up on its primary wind• 
ing under control ot relay (B) and {d) 
operates relay (J) with "Y" wiring or 
extends the control of relay (B) to the 
contacts-of relay (TK) with "Z~ wiring. 
The operation of relay (J) (a) connects 
the control of relay {B) to the con­
tacts of relay (TK) for holding the 
connection under control of both the 
toll operator and the subscriber, (b) 
short-circuits the windings of relay (Al) 
causing relay (.U) to release, (c) oon­
neots ground to lead "S" of the office 
link and connector circuit. The release 
of relay (Al) releases relay (Fl) which 
restores the control of relay (F) to 
relay (A)**• The circuit is now arr8llg8d 
for talking. 

*Only one winding of relay (A) was 
wired in the circuit before the toll 
operator answered 1n order to obtain 
easier non-operate margins during 
the trunk guard test by the panel 
sender circuit on a connection from 
a panel subscriber. 
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**Kith the operation of relay (RV) 
both windings ot relay (A) are now 
in the circuit. This perm.its relay 
(A) to operate over a ?Daximum cross­
bar subscribers loop and therefore 
relay (Al) is no longer ~equired 1n 
tbe connection. 

a. SIGNALING THI TOLL OPERA.TOR 

Relay (A) in following tbe operation 
of the switcbhook at either the panel or 
crossbar subscriber stations causes re­
lay (YJ to operate and release in uni• 
son. The opera~ion and release ot relay 
(F) reverses the battery and ground at 
the toll board end of the trtmk causing 
the supervisory lamp in the connected 
cord circuit to flash as a recall signal 
or to light steadily as a disconnect 
circuit. 

g. HOLD AND DISCONNECT 

A connection is held as long 2s the 
toll operators cord is connected to the 
trunk or the subscriber has the receiver 
otf the switohhook. When the subscriber 
disconnects rel&ys (A) and (F) release 
and function as described in paragraph 
a. When the toll operator disconnects, 
relay (TK) releases in turn releasing 
relay (B). The release of relay (B) 
(a)* disconnects ground trom the panel 
district sleeve circuit and the cross­
bar "Sl" lead and (b) releases relays 
(J), (C), (MBJ and (RV). The release ot 
relay (C) opens the signaling circuit to 
the toll switchboard. The release of 
relay (J) removes the short-oirouit from 
the windings of .relay (Al) and removes 
ground trom the "8" lead of the oftioe 
link and connector circuit+. The re­
lease of relay (RV) restores the talk­
ing battery to the tip conductor end 
grolllld to the ring conductor++. 

lirThe removal of ground from the 
panel district sleeve circuit dis­
connects the panel district selector 
circuit on a panel connection. 

+The removal of ground from the •s11 

lead of the office link and conneo1Dr 
cirouit causes the release of the 
connected crossbar switches. 

++With battery normally connected to 
the tip, and ground normally con­
nected to the ring on the crossbar 
connection the crossbar P.B.X.'s 
may be arranged for toll diversion 
due to the out-through of the cross­
bar Junctor without a reversal from 
the recording completing trunk. 
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10. TESTING 
To make this trunk busy to hunting 

panel district selectors or crossbar 
markers, connect ground to the 11s• lead 
at the panel district or office multiple 
or at the local IDJ' or to the "SJ." lead 
in the of'tice link and connector frame 
•secondary liultiple" in the crossbar 
ottice. 

To make routine oper~ting tests in 
a panel office, the plug of the test set 
will be inserted into the jack shown in 
Fig. 2. The insertion of the plug (a) 
connects the tip and ring of the trunk 
to the tip and ring of the test circuit 
respectiTely, (b) opens the sleeve cir­
cuit to the panel district selector 
circuit between the trunk and district er 
office multiple, (c) connects ground to 
the associated sleeve terminal in the 
district or offioe multiple e.nd the 11S1" 
lead on the secondary multiple of the 
office link and connector frame, (d) ccn­
neot$ the trunk sleeve circuit to the 
test set and (e) operates relay (C). 
When the test is completed plug for the 
test set is removed and the circuit is 
restored to normai. 

To test the conductors that are used 
tor connecting this trunk to the toll 
oftice a connection may be made to the 
associate "TEST .AND MAKE BUSY" Jack at 
the outgoing trunk testboard in the 
crossbar office or the panel office. 
When the test circuit 1s connected gro1md 
will be connected to the sleeve or this 
circ1..dt on the panel office multiple and 
the "Sl" lead of the secondary multiple 
of the crossbar office link and connedior 
circuit thereby provjding a busy condi­
tion to hWlting selectors or markers. 
Relay (C) is elso operated. 

To make routine operating teats on 
this circuit from the outgoing trunk 
testboard in a crossbar office a con­
nection is made to this circuit at the 
testboard beyond, via the test Jack 
which is shown on the office link and 
oonnector circuit. 

11. TOLL DIVERSION 

This circuit is not arranged for 
operation with P.B.X.'s 1n panel offi­
ces arranged for toll diversion. 

When a subscriber in a P.B.X. 
arranged for toll diversion in a cross­
bar area dials a long distance call bat­
tery on the tip conductor and ground on 
the ring conductor of this trunk will 
cause the operation of the toll diversion 
feature &t. the prlvate branch exchange. 
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12. TRUNK lirA...'JCE BUSY - FIG. 4 

If a make busy key at the distant 
ottice is operated to make busy the 
trunk group ot which this is part, 8l"ouncl 
will be connected to the •sl-S16" lead 
ot Fig. 4. It the trunk at this time 
1s busy handling a call (MB) relay will 

BET_.L TELEPHONE LABORATORIES, INC. 

DRP.l' • 3350-\'IOO-RSW 

be operated and the make busy ground 
will have no effect as long as the 
trunk is held. However, upon discon­
nect ion the (MB) relay releases and 
upon release connects the make busy 
ground to the "S" lead in panel offices 
and the "Sl" lead in crossbar offices 
so that the trunk circuit will test busy. 
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