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CIRCUIT DESCRIPTION CD-21371-01 
ISSUE 6D 

APPENDIX lD 
DWG ISSUE 13D 

PANEL SYSTEMS 
INCOMING SELECTOR CIRCUIT 

KEY PULSING OR KEY INDICATOR 
FROM LONG DISTANCE OFFICE 

FOUR PARTY SEMISELECTIVE RINGING 
FOR USE IN GROVND CUT-OFF RELAY OFFICES 

CHANGES. 

A. and Added Functions 
A.l Provision is made for interrupted tone 

as the all paths busy signal. 

B. in 
B.l SUPERSEDED SUPERSEDED BY 

llA Lamp (T), llB Lamp (T), 
Fig. A Fig. A 

llD and llL llN Multiple 
Multiple Brush, 
Brushes, Fig. 1 Fig. 1 

ZK Option D-89195 ZL Option D-180075 
Sequence Switch, Sequence Switch, 
Fig. 1 Fig. 1 

B. 2 ADDED 
400E Diode (L), ZN Option : 
2 µf Capacitor (OF), ZJ Option 

D. . . of 
D.l Option ZJ wiring and capacitor are add-

ed at contacts of the OF interrupter 
and replace ZI wiring which is rated Mfr 
Disc. The ZL option switch, which is added 
replaces the ZK option switch to provide the 
proper cuttings on the C and D cams to con­
nect paths busy tone instead of flash on 
overflow. 

· 

D.2 A ZN option 400E diode is added in ser-
ies with the primary winding of the 

L relay to prevent surges from the up-drive 
magnet from falsely operating tqe L relay 
during trunk hunting. Option ZN replaces 
option ZM wiring which is rated· Mfr Disc. 
D.3 The llD and llL multiple brushes are 

rated Mfr Disc. and are superseded by 
the llN multiple brush which is added. 
D.4 The llA lamp is rated Mfr Disc. and is 

superseded by the llB lamp which is 
added. 

D.5 Circuit Notes 130 through 133 are added. 

F. in CD Sections 
F.l Under 3. FUNCTIONS, change 3.19 to 

read: 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 2364-JLB-jEM 

3.19 Retransmits line busy flash or trans­
mits line busy tone in case call�d 

line is busy. 

F.2 In 22. OVERFLOW, the last two sentences 
should be changed to read: 

If ZI and ZK options are furnished, in 
position 16, interrupted ground under con­
trol Of the D relay is connected to the 
Sl relay primary winding, thereby flashing 
the toll supervisory lamp in the toll op�r­
ator cord circuit. If ZJ and ZL opt�o�� 
are furnished, in position 16, inte rrupt�d 
tone,through contacts of int errupte r CF, 
capacit or OF, and cams C and Dis connected 
to the ring lead of the toll operator cord 
circuit as an overflow signal. When the 
toll operator removes the plug fror:. the 
jack, the A relay releases a.nd the cir·-
cui t functions as described in 19. 

F. 3 In 24. TELL-TALE, the last sentence 
should be changed to read: 

If ZI and ZK options are furnished, in 
position 16, interrupted ground is suppli� 
through cam C operating the Sl r elay and 
providing a flashing signal to the toll 
operator� If ZJ and ZL options are furnish­
ed, interrupted tone is connected to the 
ring lead of the toll operator cord cir­
cuit as described in 22. 

F.4 In 25. DISCONNECTION UNDER LINE BUSY, 
ALL PATHS BUSY OR TELL-TALE CONDITION, 

after the first sentence, add the following 
subtitle: 

A. Returned on Line 
Paths 

F.5 In 25., after the last sentence, add 
the following: 

B. Tone Returned on Line 
or 

The S and Sl relays are not operated. The 
A relay is totally under control ot th& 
loop at the switchboard �nd when thl� loop 
is opened, the A relay releases and the 
circuit restores to normal as described 
in 19. 
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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

CD-21) 71-01 
Issue 6-D 

Dwg. Issue 12-D 

PANEL SYSTEM 
INCOMING SELECTOR CIRCUIT 

KEY PULSING OR KEY INDICATOR 
FROM LONG DISTANCE OFFICE 

FOUR PARTY SEMISELECTIVE RINGING 
FOR; USE IN GROUND CUT-OFF RELAY OFFICES 

CHANC1F.S 

A. CHANGED AND ADDED F UNCTIONS 

A.l Provision to indicate a busy con-
dition to Traffic Usage Recorder cir­

cuit, when the switch is off normal, is 
added optionally. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Option "ZH" is added for connection 
to the Traffic Usage Recorder cir­

cuit. Option "ZG" is designa�ed. 

D.2 Options "ZH" and "ZG" are added to 
the Options Used table. 

D.J In Note 109, information Figs. :01 
and 102 are designated·, and Fig. 101, 

is rated"Mfr. Disc." for this circuit. ThiS 
is in accordance with signaling arrange­
ments that have been standardized for the 
direct distance dialing program. 

D.4 Notes 128 and 129 are added. 

D.5 Cross connection Fig. lK is changed 
to cover Options "ZG" and "ZH". 

All other headings under Changes, no change. 

1. PURPOSE OF CIRCUIT 

1.1 This circuit is for use in establish­
ing· connections between toll operatore 

and subscribers in panel d ial office areas. 

2. WORKING LIMITS 

2.1 The maximum external circuit loop for 
the L relay is 1460 ohms not to in­

clude more than 12 miles of cable, with a 
minimum leak of J0,000 ohms. 

2.2 The maximum external circuit loop for 
the A relay is 4375 ohms with minimum 

leak resistance of 30,uuO ohms. The minimum 
external resistance for key indicator cir­
cuits is 17,500 ohms. 

2.3 The maximum subscriber's external cil'-
cuit loop is 1400 ohms for the Bl59 

S relay and 1500 ohms for the G88 S relay 
with minimum insulation resistance, 10,000 
ohms. 

2.4 ·Maximum external circuit resistance 
· at minimum 21 volt battery from tip 

of circuit to called trunk is 297 ohms for 
the S relay, "Y" wiring, and 2150 ohms for 
the TD relay, "X" wiring. 

2.5 Maximum external circuit resistance 
over ring to the busy back circuit 

is 756 ohms. 

2.6 Maximum external circuit loop for 
ringing from distant office is as 

follows: 

Min. Fre- #19 /122 #24 Open 
V�lt e quency Cable Cable Cable Wire 

75 16-2/JV 2100w 2200 2300 2400 
95. 16-2/3V JOOOw 3300 3500 3700 
95 20V 3300w 3700 3900 4200 

2.7 The maximum earth potential at 
called station is 20V positive and 

lOV negative for the Bl59 S relay and 20V 
positive and 15V negative for the G88 S re­
lay when operating with coin lines. 

2.8 
. 

Maximum Subscriber Tripping Range 

RINGING Silent 
Ringing 20- INTERVAL Interval 

Rel�y a-c d-c Loop Loop 

114AK 95-110 450w 730w 
114AK 95-103 16-19 800w 7JOw 
114AK 84-88 46-52 1350<a> 800w 
114KA 84-88 46-52 lOOOw or lOOOw or 

1500w 1500w 

3. FUNCTIONS 

J.l This circuit is used in establishing 
connections betw.een key indicator or 

key pulsing equipment in the toll office 
and final selectors. Its functions are as 
follows: 

).01 Recognizes selection. 

3.02 Makes brush selection. 

3.03 Trips the selected brush. 

Printed in U. S. A. Page 1 

. ;<· 

_) 
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



CD-21371-01 - ISSU E  6-D 

J.04 Makes group selection. 

J.05 Selects and centers the multiple 
brushes on the tenninals of the first 

idle trunk. 

J.06 Grounds the sleeve terminal of the 
selected trunk as soon as it is seiZEd. 

J.07 Prepares for final selection. 

3.08 Recognizes the completion of final 
selections and sends a reverse bat­

tery signal to the sender circuit. 

3.09 Recognizes trunk closure at the 
originating end. 

3.10 Signals the called subscriber under 
control of the t oll operator. 

3.11 Rerings PBX stations under control of 
toll. operator. 

3.12 Transmits ringing induction to the 
toll operator. 

3.13 Opens the ringing circuit when' the 
receiver is removed from the switch­

hook at the called subscriber's station •. 
3.14 Furnishes talking battery to the called 

subscriber's station as soon as the 
ringing circuit is opened �nd until the 
connection is released. 

J.15 Signals the operator when the called 
subscriber removes the receiver from the 
switchhook. 

J.16 Signals the operator when the called 
subscriber replaces the receiver on 

the switchhook. 

J.17 Furnishes repeating coil and condenser 
transmission of toll grade quality 

during the time the calling and called 
stations are connected. 

J.16 Returns the elevator to normal, resets 
the multiple brushes and advances· the 

sequence switch to normal when the incoming 
selector is released by the operator at the 
distant end. 

J.19 Retransmits line busy flash in case 
called line is busy. 

).20 Regi s ters each advance of the sequence 
awi tch f rom normal. · 

J.21 If all of the trunks in the selected 
group are busy when the selector hunts 

for an idle trunk , the elevator stops on the 
top set of terminals (known as the overflow 
tenninal� ) and functions aa, follows: (a) 
signals the sender that an overflow con­
dition exists, (b) reeognisee trunk closure, 
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( c ) registers the overflow condition, ( d) 
·transmits an overflow signal to the op-
era tor, ( e ) returns the elevator to normal. 
Rests the brushes and advances the switch 
to normal when released by the operator. 

3. 22 When the elevator travels to the t op 
of the bank on a t rouble condition 

( tell-tale ) the circuit functions as fol­
lows: ( a ) releases the up-drive magnet, 
( b ) signals the sender as on an overflow 
condition, ( c ) recognizes trunk closure, 
( d ) returns the elevator to normal when 
released by the operator. 

3.23 Returns to normal if the switch is 
moved off normal manually. 

J. 24 Recognizes a wipe-out condition a s  
soon as the switch enters the ringing 

position, opens the ringing circuit, re­
turns the elevator to normal, resets the 
brushes and returns to normal. 

J.25 Arranged for an optional locked in 
disconnect feature for use with key 

pulsing circuits. 

J.26 Indicates an idle condition to the 
"Group Busy Register Circuit" when­

ever the switch is in t he normal position. 

3.27 Indicate a busy condition to the 
Traffic Usage Recorder whenever the 

switch is off normal. 

J.28 Transmits a tone to the intercepting 
operator at the "A" switchboard w hen 

the TD relay and associated equipment is 
used. 

J. 29 Arranged 'to remove the tone from the 
tip of the trunk by the operation or 

the S relay when the TD relay and associ­
ated equipment is used. 

4. CONNECTING CIRCUITS 

This circuit will function with t he 
following circ\.lits: 

4.01 Final selector circuits with line re-
lay in final. 

4.02 No. J toll outgoing trunk circuits. 

4.03 Key Pulsing link and sender circuits. 

4.04 Toll key indicator link and sender 
circuits. 

4.05 No. ) and Key Pulsing toll cord cir­
cuits. 

4.06 Coin Circuit. 

4.07 Miscellaneous register circuit. 
i 

..... 
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4.10 

Blank incoming trunk circuit. 

Traffic Usage Recorder Circuit, 
SD-95738-01. 

Trunk Circuit from Toll 
System No. 4, 4A or 4M ... 

DESCRIPTION OF OPERATION 

5. TRUNK SEIZURE 

When this trunk is selected by a key 
indicator link circuit at the toll office, 
the trunk number is displayed at the key 
indicator position and the plug of a toll 
cord is inserted in the jack of the out­
goin g trunk multiple. When this trunk is 
selected by the operator at the key pulsing 
office, the cord is inserted into the jack 
of the outgoing trunk multiple. When at 
least one digit of the line number has been_ 
written up, the fundamental circuit is 
closed thru in the s1::nder, operating the 
incoming L relay. The L relay when op­
erated, locks over the fundamental circuit 
and advances the switch to position 2. 

6. BRUSH SELECTION 

With the switch in position 2 ground 
from the L relay operates the UP magnet. 
As the selector moves upward ·carrying the 
commutator brushes over the commutator 
segments, ground is intermittently connected 
to the tip side of the fundamental circuit 
from the "A" commutator brush and segments, 
holding the L relay operated and successively 
short-circuiting the stepping relay in the 
associated sender circuit, thereby permitt:ing 
its release and reoperation until the pro­
per brush has been selected.· When a suffi­
cient number of impulses have been sent 
back to satisfy the sender the fundamental 
circuit is opened releasing the L relay. 
The L relay released, opens the circuit 
through the UP magnet which stops t he up­
ward movement of the selector and advances 
the switch to position 3. 

7. GROUP SELECTION 

With the switch in position 3, the 
trip m?.gnet operates. In position J, the 
L rela y is again operated and locks through 
the fundamental circuit advancing the switch 
to position 4. In position 4 the UP magnet 
is again operated, and with the trip magnet 
energized, it causes the previously selected 
set of brushes to trip as the selector moves 
upward for group selection. 

The "B" commutator is connected to 
the fundamental circuit and the operation 
is the same as described for.brush selec­
tion. -After a sufficient number of im­
pulses have been sent back to satisfy the 
sender for group selection, the fundamental 

circuit is opened. The L relay then re­
leases, releasing the UP magnet and causing 
the switch to advance to position 5. In 
position 5, the L relay operates through 
winding "P" advancing the switch to position 
6 where a circuit is closed for energizing 
the UP magnet for trunk hunting. 

8. TRUNK HUNTING 

If the first trunk of a group in 
which the selector is hunting is busy the 
L relay is held operated over the circuit 
from battery through winding "S" to grotrld 
on the sleeve terminal of the busy tn.ink. 
With�the L relay operated, the circuit 
through the UP magnet is maintained and the 
selector travels upward until an idle trunk 
is found. When the idle trunk is found, 
the holding circuit through winding "S" of 
the L relay is opened but the relay remains 
operated due to a circuit from ground 
through the "C" commutator brush to battery 
through winding " P" of the L relay. When 
the circuit through the "C" commutator is 
opened, the L relay releases, in turn 

the circuit through the UP magnet 
steps the selector brushes on the 

terminals of the selected trunk and re­
movi�g ground from the "C" commutator thus 
preventing the reoperation of the L relay 
when·the selector settles back on the ter­
minals. The release of the L relay in 
position 6 connects ground from. cams N and 
E to the sleeve terminal of the trunk thus 
holding the selected final trunk busy while 
the ground on the back contact advances the 
switch to position 7. When the switch 
enters position 6 3/4 and until it reaches 
position 15 1/4 the selected final trunk 
is held busy to all other hunting incoming 
circuits by ground through cam _"E". 

9. SELECTION BEYOND - INCOMING ADVANCE 

· With the switch in position 7 the 
L relay operates from a circuit thru wind­
ing "P" and cams "l" and "E" to ground. 
The L relay operated, advances the switch 
to position 8 and locks to ground on the 
ring terminal of the final selector circui� 
With the switch in position 8 the funda­
mental circuit is closed through cam "F" to 
the final selector and g round is closed to 
the fundamental circuit and trunk through 
cam "D" and front contact of the L relay 
for selections beyond . When the selections 
beyond have been completed, the final cir­
cuit advances disconnectingg-ound from the 
ring terminal and thereby releasing the L 
relay which advances the switch to·position 
9. With the switch in posjtion 9, the L re­
lay operates in a circuit through winding 
"P" cam "D" the fundamental circuit, cam 
"J" to ground on cam "I". The direction of 
current over the fundamental circuit, being 
reversed , causes the associated key indi� 
cator or key pulsing sender to function. 
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The L relay operated advances the switch to 
position 11. As the switch advances out :of 
position 10, the circuit through the L re­
l�y is opened at cam "D", releasing the 
relay. Should the L relay release in po­
sition 10, due to trunk opening, the switch 
will still advance to position 11, but 
through the back contact of the relay. 

10. TRUNK CLOSURE 

With the switch in position 11, a 
circuit is closed from battery and ground 
through the windings of the A relay, the 
contacts of the Sl relay, resis. B and C 
if provided and through the repeating coil 
to the trunk circuit. If the trunk circuit 
terminates in a key indicator office, the 
closure occurs in the toll operators corQ 
circuit or in the outgoing trunk circuit. 
If the trunk circuit terminates in .a key: 
pulsing office, the closure occurs in the 
associated sender circuit. In either case 
the A relay receives an operating path by 
means of a trunk closure at the originating 
end. The operation of the A relay operates 
the D and Dl ·relays, the latter in turn 
operates the L relay. The L relay operated, 
advances the switch to position 12 and a 
circuit through cams L and B advances it to 
position lJ. The D. and Dl relays a re made 
slow to release to prevent premature dis­
connection on momentary openings of the :con­
tact� of the A relay. As the switch leaves 
11-J,� the 16cking path of the L relay is 
opened at cam E. 

If the trunk circuit terminates in 
an "Inward" position at the key pulsing_of­
fice, the direct current closure at the. 
send-...r is of short duration - just long . 
encugh to reg. the bat. and grd. condition 
of the incoming circuit and probably not 
long enough to operate the A, D and Dl re­
lays. This closure is immediately followed 
by a timed interval of ringing current 
which operates the R2 relay. The operation 
of the R2 relay operates the RJ and Sl re­
lays. The Sl relay causes the A relay to 
operate which in turn operates the D, Dl 
and L relays as described above, moving the 
switch into position 12. If the trunk cir­
cuit terminates in an "Outward" positio� at 
the key pulsing office the direct current 
trunk closure is of long enough duration to 
permit the A, D and Dl relays to operate. 

If the incoming is arranged to func­
tion with a ,key pulsing toll office the 
ground on the A relay winding is placed, 
under control of the slow release Dl rel� 
after the sequence switch moves out of po­
sition 11 in order to obtain a locked in 
disconnect feature. 

11. RINGING CALLED STATION 

When Option "�" is used, the circuit 
operation provides far connection of ringing 
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supply to the ring conductor toward the 
final selector for signaling the called 
station. 

Option "K" · is provided when ringing 
supply is to be �onnected to the tip con­
ductor toward the final selector for sig­
naling the called station. This arrangement 
may be used when it is desired to increase 
the number of subscriber stations on existing 
lines without the addition of final ter­
minals. This will be accomplished by th� 
use of an additional office code and in­
coming selectors arranged to connect ring­
ing supply to the tip conductor toward t he 
final selectcrs, thereby permitting reach­
ing the same final. terminal numb.er by 
dialing either office code but signaling 
a station on the opposite side of the line. 
Such an arrangement will penni t providing 
a maximum of 4 stations per line but using 
the final select.ors common totwo groups of 
incoming selectqrs each of which are as­
sociated with a .separate office code. 

12. RINGING LINES IN TRUNK GROUP "0" OR 
"2" - ONE RING CODE (K OR Q OPTION) 

If the called number is reached by 
a final trunk located in either group 0 or 
2 of the incoming frame, the sequence 
switch will stay in position lJ. If the 
trunk terminates in an inward position at 
the key pulsing office, the Rl relay will 
operate immediately in position 13 provided 
the ringing trunk closure has occurred. If 
the trunk terminates in an outward position 
at the key pulsing office or in a key indi­
c�tor office, the toll operator will delB y 
ringing to await the light.ing of t he t oll 
cord supervisory lamp which occurs in po­
sition 11 of the incoming for key indicator 
trunks and a little later for key pulsing 
circuits. When.the operator rings the R2 
relay is operated in turn operating t he Sl 
relay which while operated will hold the A 
relay in a local circuit. The operation 
of the R2 relay also operates the RJ relay 
which locks under control of ·the R relay. 
The RJ relay operates the Rl relay from 
grdund on normal contact of the L relay. 
The Rl relay operated locks under control 
of the R relay and connects ringing cuITent 
thru the 2 sec., ring. 4 sec. silent int. 
of the ringing machine to the line. Ring­
ing on the opposite side is accomplished by 
reversing the cross-connections· at the 
distributing fr�mes or as described in par. 
11. During the ringing period an audible 
ringing tone is transmitted to t he toll op­
erater thru condenser A and winding, of the 
repeating coil. 

1). RINGING LINES IN TRUNK GROUP "0" OR 
"2" - TWO RING CODE (J OPTION) 

When Option "J" is used the circuit 
operates as described in paragraph 12 
except that relay Rl operates under control 
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of the PU interrupter connec�ing ringing 
current .through the Ring "2" interrupter of 
the ringing machine to the line. This per­
mits increasing the number of subscriber 
stations on existing lines, without changing 
the final selectors. 

14. Ril'JGING LINES IN TRUNK GROUP "l" OR 
"3" - TWO RING q_oDE (K OR �OPTION) 

If the called number is reached by 
a final trunk located in ei�her group 1 
or 3 on the incoming frame, the sequence 
switch will not stop in position 13 as the 
L relay will be held operated to ground 
through the "P" commutator,: after the lock­
in� circuit through cam "E" opens the po­
sition 11 3/4, and the switch will advance 
to position 14, where .closure thru cam �L" 
advances it to position 15. As the switch 
passes through position 14 the L relay re­
leases. When the R2 relay operates, which 
may occur while .the switch is in or ad­
vancing from position 11, the Sl and R) re­
lays operate. The RJ relay.locks u�der 
control of the R relay. The Rl relay op­
erates under control of the PU interrupter 
and locks under control of the R relay. 
The Rl relay when operated connects ringing 
current through the Ring " 2" interrupter of 
the ringing machine to the line. 

When "S" wiring and apparatus are 
furnished, the operation of the R2 relay 
when the operator rings, also operates the 
R4 relay, which opens the repeating coil 
windings and thereby prevents ringing cur­
rent from the toll operator's cord, from 
passing thru the repeating coil and �inging 
the wrong party's bell before the Rl relay 
operates on clos�re of the PU interrup�er. 

15. RINGING LINES IN TRUNK. GROUP "l" O R  
"3" - O NE RING CODE (J OPTION) 

When Option "J"  is used the ctrcuit 
operates as described in paragraph 14 ex­
cept that relay Rl is operated from ground 
thru contact on the L relay connecting ring­
ing current through the Ring "l" interrupter 
of the �inging machine to the line. This 
permits increasing-the number of su�scriber 
st�tions on existing lines without changing 
the final selectors. 

16. CALLED PARTY ANSWERS - "Y" WIRING 

When the receiver at the called 
station is removed from the switchho.ok, the 
R relay operates over the called subscribers 
loop. The operation of the R relay releases 
the RJ and Rl relays. The �l relay released, 
closes the tip.and ring of the final trunk 
through the winding� of the repeating coil 
to the S relay which operates. The operatial 
of the S relay operates the Sl and RC relays. 
The RC relay places the Rl relay under con­
trol of the ringing key in t.he toll op­
erator's cord circuit for use when ringing 
on PBX lines. ·The RC relay is made slow in 

releasing to prevent its release during the 
time that its holding circuit is being 
transferred from the contacts of the Rl re­
lay. to the contacts of the S relay on recall 
to a PBX under which condition the S relay 
must reoperate. The operation of the Sl 
relay disconnects battery and fround from 
the tip and ring of the trunk circuit ex­
tinguishing the supervisory lamp in the 
cord circuit and provides a local holding 
circuit for the A relay when the receiver 
is off the switchhook at the called station. 
When "X" wiring is used the operation is 
the same as explained above except that the 
TD �elay operates in series with the S relay 
but: is short-circuited when the RC relay op­
erates. This momentary operation of the 
TD relay serves no useful purpose. 

17. CALLS TO INTERCEPTING OPERATOR 

When this circuit is used in an office 
equipped with a panel "A" switchboard ar­
ranged for the completion of intercepted 
calls, TD and TC relays and associated equip­
ment is used. Under this condition when a 
call is answered by the intercepting op­
erator relay TD will operate to battery in 
the.cord circuit and provide closure of the 
tone circuit thereby providing a distinctive 
tone to indicate to the intercepting oper­
ator that a toll call has been intercepted. 
Whe� the cord circuit tone key is operated 
the battery condition on the tip is changed 
to a bridge condition across tip and ring 
thereby causing operation of the S relay and 
in turn the RC relay in this circuit. Op­
era ti on of the RC relay will close a short· 
circuit around the TD relay cau�ing it to 
release and will also open the tone lead to 
disconnect it from the tip conductor with­
out· awaiting the release of the 1'D relay. 
Operation of the S relay causes operation 
of the Sl relay which provides supervision 
to the toll operator as describer in the 
preceding paragraph. 

The operation of relay TD as just de­
scribed will c ause operation of relay TC. 
Relay TC operated will close the tone cir­
cuit to the tip short-circuit 
windings l to 2 and 5 to of the repeating 
coil and open the circuit to condenser B. 
This arrangement is provided to prevent fal� 
closure of tone toward the toll office which 
might impair trafismission over the associated 
toll line prior to answer of the called sub­
scriber should the TD relay oper;ite falsely 
as a result of earth potential at the sub­
station with a coin in the box or as a re­
sult of calling certain types of PBX over 
trunks with a high resistance to 4$V bat­
tery. 

Should the associated "A" swi.tchboard 
circuits not be arranged for the completion 
of intercepted calls the TD relay and as­
sociated apparatus is not used. Under this 
condition when the intercepting operator 
answers the call a cord circuit condition of 
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battery on the tip conductor will cause op­
eration of the S relay in this circuit and 
thereby provide supervision to the toll op­
erator as previously-described. 

18. RERING PBX 

When ringing current is connected to 
the trunk at the toll office to recall a 
substation of a PBX, the R2 relay operates, 
in turn operating the Rl relay through the 
make contacts· of the RC relay. The opera­
tion of the Rl relay connects continuous 
ringing current to the called line. 

19. DISCONNECTION 

When the �eceiver at the called sta­
tion is replaced on the switchhook while 
the switch is in talking position 13 or 15, 
the S relay releases in turn releasing the 
Sl and RC relays. The Sl relay released 
connects battery and ground thru the A relay 
to the trunk to operate the supervisory re­
lay in the toll cord or outgoing trunk cir­
cuit thereby again requiring the A relay to 
hold over the trunk. When the plug of the 
toll cord is removed from the jack, the A 
relay is released, causing the release of 
the D and Dl relays which in turn causes 
the operation of the L relay through cam P. 
The release of the Dl relay when the cir­
cuit is arranged to operate.with a key pul­
sing office disconnects ground from the A 
relay thereby producing a locked in discon:­
nect. The operation.of the L .relay causes 
the switch to advance to position 8. In 
position lS the down magnet is operated from 
ground through cams "E" and "G", returning 
the elevator to nonnal where ground closure 
through the nyn commutator advances the 
switch to position 1, opening the circuit to 
the down magnet. Battery and ground are 
connected to the trunk during the travel to 
position lg if the circuit is arranged for 
operation with key indicator system to hold 
the outgoing trunk circuit at the toll of­
fice. The trip magnet is operated in posi­
tions 17/18 to prevent snagging of the 
brushes as the selector is being restored to 
nonnal. When the switch reaches position 18, 
battery and ground are disconnected from· the 
trunk thereby releasing the outgoing trunk 
circuit at the toll office. In position 18 
ground is connected to the tip and ring of 
the trunk to discharge the cable pairs. 

20. 'OOLL OPERATOR DISCONNECTS 

Should the key indicator toll operator 
disconnect before the called subscriber, the 
outgoing trunk of the key indicator toll. 
system will function and the trunk will be 
held busy until the receiver is repl$cecl on 
the switchhook at the called station. When 
this occurs the circuit will return to nor­
mal as explained in paragraph 19. In the 
case of operation with key pulsing circuits 
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a withdrawal of the plug causes disconnec­
tion as described in paragraph 19 after the 
A relay has again been applied to the trunk. 

21. KEY INDICATOR TOLL OP£RATOR FAILS TO 
PICK UP ASSIGNED TRUNK . 

Should the key indicator toll operator 
fail to insert a plug in the outgoing end 
of this circuit, the key indicator circuits, 
after a predetennined period will r�lease, 
which will cause a short circuit to be 
closed across the trunk during the release 
time of slow to release relays. This 
closure causes the A relay in this circuit 
to operate as described in paragraph 10. 
When the short circuit is removed, the A 
relay will release and the circuit will then 
function as described in "Disconnection" 
under paragraph 19. In the case of opera­
tion with key �ulsing circuits this con� 
dition is not possible as the trunk is 
selected before the desired number is written 
up on the position keys. 

22. OVERFLOW 

When the selector is trunk hunting in 
position 6 and all the trunks of the group 
are busy, the elevator travels to the top 
of the group where the brushes make contact 
with the overflow terminals. The holding 
circuit through the L relay is opened at 
the sleeye terminal releasing the L relay 
and advancing the switch to position 7. In 
position 7 the L relay operates to g�ound 
through cams "I" and "E", thareby advancing 
the switch to position 8. The L relay �­
leases in position 8, the R lead to the 
final being open and advances the swi·tch to 
position 9 where the L relay is operated 
over the fundamental circuit advancing the 
switch to position 11. In position 11 the 
A relay is operated over the trunk loop as 
in trunk closure· in turn operating the D 
and Dl relays and thereby causing the L re­
lay to operate and advance the switch to 
position 12 where a circuit through cams 
L and B advances it to position 1). In po­
sition lJ ground from the Z comciutator ad­
vances the switch to position 16. In posi­
tion 16 interrupter ground under control of 
the D relay is connected to the S-1 relay 
through its npn _winding thereby flashing 
the toll supervisory lamp in: the toll op­
erat�r's cord circuit. When·the toll op­
erator -removes the plug from the jack, the 
A relay releases and the circuit functions 
the same as described .in paragraph 19. 

2J. OPERATION OF OVERFLOW REGISTER 

When the switch reaches position 12 
with the selector resting on the overflow 
terminals of any. group when "Q• Option is 
used, ground thru the C resistance lamp, the 

.S relay and winding 3-4 of the repeating coil 
is81pplied to the tip commutato r  brush and 

-
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overflow terminal operating the overflow 
register which is connected to the tip ter­
minal of all frames serving the same group 
of finals. 

24. TELL-TALE 

Should the selector travel to the top 
of the frame during selections the switch 
advances to position 9 from'ground through 
the X commutator. In position 9 the L re­
lay is operated over the fundamental circuit 
and advances the switch to position ll • . The 
A relay operates in position 11 operating 
the D relay which in turn causes the opera­
tion of the L relay. The operation of the 
L relay advances the switch to position 12 
where closure through cams "L" and "B" ad­
vances it to position 13. In position 13 
ground through the "X" commutator advances 
the switch to position 16. In position 16 
interrupted ground is supplied through cam 
L operating the S-1 relay and providing a 
flashing signal to the toll operator as de­
scribed in paragraph 22. 

25. DISCONNECTION UNDER LINE ALL 
1PATHS BUSY OR 

When the plug is removed from the jack 
at the toll board as result of line busy, all 
paths busy or tell-tale conditions the re­
lease of the incoming will occur in the fol­
lowing manner: 

(a) On disconnect under line busy conditicn 
When the S relay releases during the 

open period of the busy back interrupter, 
the S-1, A and D relays will release. The 
release of the D relay will disconnect 
ground from·the armature of the S relay 
thereby preventing the reoperation of the 
S-1, A and D relays when the S relay again 
operates during the next closed period of 
the busy back interrupter. The release 
of the D and Dl relays will cause the op­
eration of the L relay causing the sele�r 
to return to normal as described in para­
graph 19. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 2325-SW-EWO-JL 

· 1  

(b) On disconnect.under all paths busy 
or tell�tale conditions with the 

swftch in position 16, when 
OF opens releasing the S-1 relay, .A 
and D relays will release. The release 
of the D relay wtil disconnect ground 
from the interrupter contact thereby pre­
venting the reoperation of tlre S-1, A and 
D relays when the next closure of the in­
terrupter contacts occurs. The release 
of the D and bl relays will cause the re­
turn of the selector to no�l as de­
scribed above. 

26. SELECTOR GROUP REGISTER 

When the switch advances through po­
sition 9 3/4 on all calla, ground is closed 
through cams I, J and F for operating the 
selector group register thereby indicating 
the number of calls handlea by all selectors 
in the group d uring a specified time. 

27. GROUP BUSY REGISTERS OR TRAFFIC USAGE 
RECORDER· 

Option "ZG" 

The group busy register operates every 
time all the trunks in a particular group 
are busy simultaneously. When any selector 
in a particular group is in position 1, 
ground is coqnected over lead "PBR" to the 
group busy register circuit. However, when 
all the selectors in a particular group are 
busy, ground is removed from lead "PBR", 
releasing a normally operated relay, there­
by causing the group busy register to op-
erate. 

· 

Option "ZH" 

Whenever a selector is busy ground 
is removed from lead "PB", thus indicating 
a busy condition to the Traffic Usage Re­
corder. 
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CIR CUIT DESCRI PTION 
SWITC HING S YSTEMS DEVELOPMENT DE PARTMENT 

CD-21 371-01 
Issue 6-D 

Dwg. Issue 12-D 

PANEL SYSTEM 
INCOMING SELECTOR CIRCUIT 

KEY PULSING OR KEY IND ICATOR 
FROM LONG DISTANCE OF FICE 

FOUR PART Y  SEMISELECTIVE RINGING 
FOR USE IN GROUND CUT-O F F  RELAY O F FICES 

CHANr.RS 

A. C HANGED AND ADDED F UNCTIONS 

A.l Provision to indicate a busy con-
dition to Traff ic Usage Recorder cir­

cuit, when the switch is off normal, is 
added optionally. 

D. DESCRI PTION O F  CIRCUIT CHANGES 

D.l Option "ZH" is added for connection 
to the Traffic Usage Recorder cir­

cuit. Option "ZG " is designa'tled. 

D.2 Options "ZH "  and "ZG" �re added to 
the Options Used table. 

D.3 In Note 109, information Figs. lOl 
and 102 are designated, and Fig. 101, 

is rated"Mfr. Disc." for this circuit. This 
is in accordance with signaling arrange­
ments that have been standardized for the 
direct distance dialing program. 

D.4 Notes 128 and 129 are added. 

D .  5 Cross connection Fig. lK is changed 
to cover Options "ZG" and "ZH". 

A ll o�her headings under Changes, no change. 

1. PURPOSE OF CIRCUIT 

1.1 This circuit is for use in establish­
ing connections between toll operate� 

and subscribers in panel dial office areas. 

2. WORKING LIMITS 

2.1 The maximum external circuit loop for 
the L relay is 1460 ohms. not to in­

clude more than 12 miles of cable, with a 
minimum leak of 30,000 ohms. 

2.2 The maximum external circuit loop for 
the A relay is 4375 ohms with minimum 

leak resistance of 30, 000 ohms. The minimum 
external resistance for key indicator cir­
cuits is 17,500 ohms. 

2.3 The maximum subscriber's external ci� 
cuit loop is 1400 ohms for the Bl59 

S relay and 1500 ohms for the G88 S relay 
with minimum insulation resistance, 10,000 
ohms. 

2.4 Maximum external circuit resistance 
at minimum 21 volt battery from tip 

of circuit to called trunk is 297 ohms for 
the S relay, "Y" wiring, and 2150 ohms for 
the TD relay, "X" wiring. 

2.5 Maximum external circuit resistance 
over ring to the busy back circuit 

is 756 ohms. 

2.6 Maximum external circuit loop for 
ringing from distant office is as 

follows: 

Min. Fre- #19 #22 #24 Open 
Volt. quency Cable Cable Cable Wire 

75 16-2/3V 2100w 2200 2300 2400 
16-2/3V 3000w 95 3 30 0  3500 3700 

95- 20V 3 30 0w 3700 3900 4200 

2.7 The maximum earth potential at 
called station is 20V positive and 

lOV negative for the Bl59 S relay and 20V 
positive and 15V negative for the G88 S r e­
lay when operating with coin lines. 

2.8 Maximum Subscriber Tripping Range 

RINGING Silent 
Ringing 20- INT ER VAL ·Interval 

Relay a-c d-c Loop Lo�p 

114AK 95-110 450w 730w 
114AK 95-103 16-19 800w 730w 
114AK 84-88 46-52 1350w 800w 
114KA 84-88 46-52 lOOOw or lOOOw or 

1500w 1500w 

3. FUNCTIONS 

J.l This circuit is used in establishing 
connections betw.een key indicator or 

key pulsing equipment in the toll office 
and final selectors. Its functions are as 
follows: 

· 

3.01 Recognizes selection. 

3.02 Makes brush selection. 

3.03 Trips the selected brush. 
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3.04 Makes group selection. 

3 .05 Selects and centers ·t he multiple 
brushes on the terminals of the first 

idle trunk. 

3.06 Grounds the sleeve terminal of the 
selected trunk as soon as it is seized. 

3.07 Prepares for final selection. 

3.08 Recognizes the completion of final 
selections and sends a reverse bat­

tery signal to the sender circuit. 

3.09 Recognizes trunk closure at the 
originating end. 

3.10 Signals the called subscriber under 
control rif the t oll operator. 

3.11 Rerings PBX stations under control of 
toll. operator. 

3.12 Transmits ringing induction to the 
toll operator. 

3.13 Opens the ringing circuit when the 
receiver is removed from the switch­

hook at the called subscriber's station. 

3.14 Furnishes talking battery to the called 
subscriber's station as soon as the 

ringing circuit is opened and until the 
connection is released. 

3.15 Signals the operator when the called 
subscriber removes the receiver from the 
switchhook. 

3.16 Signals the operator when the called 
subscriber replaces the receiver on 

the switchhook. 

3.17 Furnishes repeating coil and condenser 
, transmission of toll grade quality 

during the time the calling and called 
stations are connected. · 

3.18 Returns the elevator to normal, resets 
the multiple brushes and advances the 

sequence switch to normal when the incoming 
selector is released by the operator at the 
di'stant end. 

3.19 Retransmits line busy flash in case 
called line is busy. 

3.20 Registers each advance of the sequence 
switch f rom normal. 

3.21 If all of the trunks in the selected 
group are busy when the selector hunts 

for an idle trunk, the elevator stops on the 
top set of terminals (known as the overflow 
terminal�) and functions as follows: (a) 
signals the sender that an overflow con­
dition exists, (b) recognizes trunk closure, 

Page 2· 

(c) registers the overflow condition, (d) 
transmits an overflow signal to the op-
era tor, (e) returns the elevator to normal.· 
Rests the brushes and advances the switch 
to normal when released by the operator. 

3.22 When the elevator travels to the top 
of the bank on a t rouble condition 

(tell-tale) the circuit functions as fol­
lows: (a) releases the up-drive magnet, 
(b) signals the sender as on an overflow 

condition, (c) recognizes trunk closure, 
(d) returns the elevator to normal when 

released by the operator. 

3.23 Returns to normal if the switch :is 
moved off normal manually. 

3. 24 Recognizes a wipe-out condition a s  
soon as the switch enters the ringing 

position, opens the ringing circuit, re­
turns the elevator to normal, resets the 
brushes and returns to normal. 

3.25 Arranged for an optional locked in 
disconnect feature for use with key 

pulsing circuits. 

3.26 Indicates an idle condition to the 
"Group Busy Register Circuit" when­

ever the switch is in t he normal position. 

3.27 Indicate a busy condition to the 
Traffic Usage Recorder whenever the 

·switch is off normal. 

3.28 Transmits a tone to the intercepting 
operator at the "A" switchboard w hen 

the TD relay and associated equipment is 
used. 

3.29 Arranged to remove the tone from the 
tip of the trunk by the operation of 

the S relay when the TD relay and associ­
ated equipment is used. 

4. CONNECTING CIRCUITS 

This circuit will function with t h e  
following circuits: 

4.01 Final selector circuits with line re-
lay in final. 

4.02 No. 3 toll outgoing t runk circuits. 

4. 03 Key Pulsing l �nk and sender circui t-s·. 

4.04 Toll key indicator link and sender 
circuits. 

4.05 No. 3 and Key Pulsing toll cord cir­
cuits. 

4.06 Coin Circuit. 

4.07 Miscellaneous register circuit. 
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4.08 Blank incoming t runk c ircuit. 

4.09 Tra ffic Usage Reco rde r Circuit , 
SD-95738- 01. 

4 .1 0  Trunk Circuit from Toll 
System No . 4, 4A or 4M -

DES C RI PTI ON OF O P ERATION 

5. T RUNK S EIZURE 

When this trunk is selected by a key 
indicator link circuit at the toll office, 
the trunk number is d isplayed at the key 
indicator position and t he plug of a toll 
cord is inserted in t he jack of the out­
going trunk multiple . When this trunk is 
selected by the ope rator at the key pulsing 
o ffice, t he cord is inserted into the jack 
of the outgoing trunk multiple . When at 
least one digit of the line number has been 
w ritten up, the fundamental circuit is 
closed thru in the s en der, operating the 
incoming L relay . The L relay when op­
e rated, locks over t he fundamental circuit 
and advances the switch to po.sition 2. 

6 .  BR US H  S ELECTION 

With the switch in position 2 ground 
from t he L relay operates t he UP magnet. 
As the selector moves. upward carrying the 
commutator brushes ove r the commutato r 
segments, ground is intermittently connected 
to the tip side o f  the fundamental circuit 
from the "A" commutato r brush and segments, 
holding the L relay ope rated and successively 
short-circuiting the step ping relay in the 
associated sende r circuit ·, thereby permitt:ing 
its release and reoperation until the pro­
per brus h has been se lected . When a suffi­
cient number of impulses have been sent 
back to satisfy the sender t he fundamental 
circuit is opened releasing the L relay. 
The L relay released, opens the circuit 
through the U P  magnet which stops t he up­
ward movement o f  the selecto r and advances 
the switch to position 3 �  

7. GROU P  SELECTION 

With the switch in position 3, the 
t rip mRgnet op erates. In position 3, t he 
L rela y is again operated and locks through 
the fundamental circuit advancing the switch 
to position 4. In pos ition 4 the UP magnet 
is again operated., an d with the trip magnet 
energized, it causes the p reviously selected 
set of b rus hes to trip as t he selector moves 
upward for g roup selection. 

T he "B" commutator is · connec.ted to 
the fundamental circuit and the operation 
is t he same as described for brush selec­
tion. · After a sufficient number of im­
pulses have been sent back to satisfy t he 
sender for group select ion, the fundamental 

circuit is opened . The L relay then re­
leases, releasing the U P  magnet and causing 
the switch to advanc � _to position 5 .  In 
position 5 ,  the L operates through 
winding "P"  advancing the switch to - position 
6 where a circuit is closed for energizing 
the UP magnet for trunk hunting . 

8. TRUN K  HUNT ING 

I f  the first trunk of a group in 
w hich the sel ector is hunting is busy the 
L relay is hel d operated over the circuit 
from battery t hrough winding "S " to ground 
on the sleeve terminal of the busy trunk � 
With the L r elay operated, the circuit 
through the U P  magnet is maintained and the 
selector travels upward until an idle trunk 
is found. When the idle trunk is found, 
the holding circuit through - winding "S " of 
the L relay is opened but the relay remains 
ope rated due to a circuit from ground 
t hrough the " C "  commutator brush to battery 
through winding " P "  of the L relay . When 
the circuit through the "C " commutator is 
opened, the L relay releases, in turn 

the circuit t hrough the U P  magnet 
steps the selector brushes on the 

terminals of the selected trunk and re­
moving ground from t he " C "  commutator thus 
preventing the reoperat ion of the L relay 
when the selector settles back on the ter­
minals. The release of the L relay in 
position 6 connects ground from- cams N ·and 
E to the sleeve terminal of the trunk thus 
holding the selected final trunk busy while 
the ground on the b ack contact advances the 
switc h to position 7. When the switch 
enters position 6 3 /4 and until it reaches 
position 15 1 /4 the selected final trunk 
is held busy t o  all other hunting incoming 
circuits by ground through cam "E". 

9. S ELECTI ON BEYON D - IN COMING ADVAN CE 

With the switch in position 7 the 
L relay operates from a circuit thru wind­
ing "P " and cams "I" and "E" to ground . 
The L relay operated, advances the switch 
to position a and locks to ground on the 
ring terminal of the final selector circui� 
With the switch in position 8 the funda­
mental circuit is closed through cam "F " to 
the final selector and g round is closed to 
the fundamental circuit and trunk through 
cam "D" and front contact o f  the L relay 
for selections beyond . When the selections 
beyond have been completed, the final cir­
cuit advances disconnecting ground from the 
ring terminal and t he reby releasing the L 
relay which advances the switch to ·position 
9. Wit h the switch in posjtion 9, the L re­
lay operates in a circuit th roug h winding 
"P " cam "D" the fundamental circuit , cam 
"J" to ground on cam "I " .  The direction o f  
current over the fundamental circuit, being 

· reve rsed, causes the associated key indi � 
cater o r  key pulsing sender to function . 
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The 1 r elay operated ad vances the switch to 
pos ition 11 . As the switch advances out of 
posit ion 10 , the circui t t.h rough the L re­
lay is opened a t  cam "D" , releasing the 
relay . Should the 1 relay release in po­
sition 10 , due to trunk opening , the switch 
will s till ad vance to pos ition 11 , bu t 
thro�gh the · back contact of the relay . 

10 . TRU NK CLO SURE 

Wi th the switch in pos ition 11 , a 
circuit is closed from ba ttery and ground 
through the windings of the A relay , the 
contacts of the Sl relay , resis . B and C 
if pro vided and through the repeating coil 
to the trunk circuit . If the trunk circuit 
term inates in a key indicator office , the 
closure occurs in the toll opera tors cord 
circu it or in the outgoing trunk circuit . 
If the trunk circu i t  termina tes in .a key 
pulsing office , the closure occurs in the 
associa ted sender cir cui t .  In either case 
the A relay receives an opera ting path by 
means of a trunk closure at the origina ting 
end . The opera tion of the A relay operates 
the D and Dl relays , the latter in turn 
operates the L relay . The L relay opera ted , 
ad vances the switch to pos ition 12 and a 
circui t through cams L and B advan ces it to 
position 13 . The D and Dl relays are made 
slow to release to prevent prema ture dis­
connection on momen ta ry openings of the con­
tacts of the A relay . As the swi tch leaves 
11-3 /4 the locking path of the L relay is 
opened at cam E .  

If the trunk circu it terminates in 
an "Inward " pos i tion at  the key pulsing of­
fice , the d irect current closure at the 
sender i s  of shor t dura tion - jus t long 
enough to reg . the bat . and grd . condi tion 
of the incoming circuit and probably not 
long enough to operate the A ,  D and Dl re­
lays . This closure is immed iately followed 
by a timed interval of ringing curren t 
which operates the R2 relay . · The operation 
of the R2 relay operates the R3 and Sl re­
lays . The Sl relay causes the A relay to 
opera te which in turn ope ra tes the D ,  Dl 
and 1 relays as described above , moving the 
switch into posi tion 12 . If the trunk c ir­
cui t term ina tes in an "Outward " position at 
the key pulsing office the direct curren t 
trunk closure is of long enough dura tion to 
permi t the A ,  D and Dl relays to opera te . 

If the incoming is arranged to func­
tion wi th a key pulsing toll office the 
ground on the A relay winding is placed 
under control of the slow release Dl relcy 
af ter the se quence switch moves out of po­
sition 11 in order to ob tain a locked in 
disconnec t fea ture . 

11 . R ING !NG CALLED STATION 

When Option "Q" is used , the cir cuit 
operation pro vides f or  connec tion of ring ing 
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supply to the r ing conduc tor toward the 
f inal selector for s ignaling the called 
station . 

Option " K "  is pro vided when ringing 
supply is to be connected to the tip con­
duc tor toward the final �elector for s ig­
nal ing the called s tation . Th is arrangement 
may be used when it  is desired to increase 
the num ber of subscr iber stations on existing 
lines without the add ition of final ter­
m inals . This will be accomplish ed by th e 
use of an add itional off ice code and in­
coming selec tors arranged to connect ring­
ing supply to the tip conduc tor toward t he 
f inal seleG tcrs ,  thereby permitting reach­
ing the same f inal . terminal numb_er by 
dial ing either offic e code but s ignaling 
a station on the oppos ite side of the line . 
Such an arrangemen t will pe rmi t provid ing 
a maximum of 4 stations per line bu t us in g  
the final selectors common to two groups of 
incoming selectors each of whi ch are as­
soc ia ted wi th a separa te off ice code . 

12 . R INGING LIN ES IN TR UN K  GROU P "0 " OR 
"2 " - ON E . RING CODE (K O R  Q O PT ION) 

If the called number is reached by 
a final trunk located in ei ther group 0 or 
2 of th� incoming frame , the se quence 
switch will s tay in pos ition 13 . ' If the 
trunk term inates in ari inward pos ition a t  
the key puls ing office , the Rl relay will 
operate immediately in position 13 provided 
the ring ing trunk closure has occurred . I f  
the trunk terminates in an ou tward posi tion 
at the key puls ing office or in a key indi­
c�tor off ice , the toll opera to r will dela y 
r inging to await th e ligh t ing of t he t all 
cord supervisory lamp which occurs in po­
si tion 11 of the incoming for key ind icator 
trunks and a l i t tle later for key puls ing 
circuits . When the operator rings the R2 
relay is opera ted in turn opera ting t he Sl 
r elay which while operated will hold the A 
relay in a local circui t . The opera tion 
of the R2 relay also operates the R3 relay 
wh ich locks under control of ·the R relay . 
The R3 relay operates the Rl relay from 
gr dund on normal con tact of the 1 relay . 
The Rl relay operated lo cks under control 
of the R relay and connects r inging curr ent 
thru the 2 sec . ring . 4 sec . silen t int .  
of the ringing machine to the line . Ring­
ing on the opposite side is accomplished by 
reversing th e cross-connec tions at  the 
d is tr ibuting fra mes or as descrited in par. 
11 . During the ringing period an audible 
ringing tone is transmi tted to the toll op­
era ter thru condenser A and wind ing , of the 
repea ting coil . 

13 . R INGING LINES IN TRUN K GRO UP "0 " OR 
"2 " - TWO R ING CODE ( J O PT ION) 

When Option "J" is used the cir cuit 
operates as described in paragraph 12 
except that relay Rl operates unde r control 

C 
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of the PU interrupter c onne c �ing ringing 
current .through the Ring "2 " interrupter of 
the ringing ma chine to the lin e . Thi s per­
mit s  increasing the number of sub s c riber 
stations on exi sting l i n e s , wi thout c hang:ing 
the final selectors . 

14 . RINGING LINES IN TRUNK GROUP "l" OR 
" 3 "  - TWO RING CODE (K OR Q OPTION ) 

If the called number is rea ched by 
a final t runk lo cated i n  e i ther group 1 
o r 3 on the incoming frame , the sequen c e  
swi t c h  .wi ll n o t  s t o p  i n  position 1 3  a s  t h e  
L relay will b e  h e l d  operated to ground 
through the "P" c ommutator , after the lock­
ing c i rcuit through cam " E "  opens the po ­
s i t i on 11 3/4, and the swi t c h  will advanc e  
to p o si tion 14 , where - clo sure thru �am �L" 
advanc e s  it to p o si ti o n  1 5 . As the swi t c h  
pa s se s  through po siti on l4 t h e  L relay re ­
lea se s .  When the R2 relay operate s ,  whi c h  
may o c c ur while .the swi t ch i s  in or ad­
van c ing from po sition 1 1 , the Sl and R3 re­
lays operate . The R3 relay locks u�der 
control of the R relay . The Rl re lay op­
e ra t e s under contro l  of the PU inte rrupter 
and lo cks under contro l  of the R re lay . 
The Rl re lay when operated conne c t s  ringing 
current through the Ring " 2" interrupt er of 
the ringing ma chine to t he line . 

When " S "  wiring and apparatus are 
furni shed , the operati on of the R2 relay 
when t he ope rator ring s , also operate s the 
R4 re iay , whi c h  opens the repeating coil 
winding s an.d thereby prevent s ringing cur­
rent from the toll ope ra to r ' s cord , from 
pa s si ng thru the repeating coil and -ringing 
the wrong party ' �  bell b efore the Rl relay 
operat e s  on c lo sure of t he PU interrupter .  

RINGING LINES I N  TRUNK GRO UP "l" O R  
" 3 "  - O N E  RING CODE ( J  O PTION ) 

When Opti on· " J" i s  used the circui t  
opera t e s a s  d e s c ribed i n  paragraph 1 4  ex­
c ept that re lay Rl is o p e rated from ground 
thru contact on the L relay c onne c t i ng ring­
ing current through the Ring " l" interrupte r  
of t h e  ringing machine t o  the line . Thi s  
permi t s  increasing- the number of suqsc riber 
sta.t i ons on exi sting l in e s  wi thout c hanging 
the final selec tors . 

16 . C ALLED PARTY ANSWERS - "Y" WIRING 

When the r e c eiver at t he called 
station is remo ved from the swi t chhuok , the 
R relay operate s over the calle,d sub s criber's 
loop . The operati on o f  the R re lay releases 
the R3 and Rl �elays . The �l re lay relea s e d, 
c lo s e s  the tip and ring o f  the final t runk 
through the winding� o f  the repeating coil 
to the S relay whi ch o p e rate s .  The o p e raticn 
of the S relay opera t e s t h e  Sl and R-C relays. 
The RC relay pla c e s  the R l  relay under c on­
t ro l  of the ringing key i n  the toll op-
era t or ' s  c o rd c i rcui t fo r use when ringing 
on PBX line s . · The RC relay i s  made slow in 

re lea sing to prevent i t s  release during t h e  
time t hat i t s  holding c i rcuit i s  being 
transferred from- the contac t s  of the Rl re­
lay to the conta c t s . of the S relay on re riall 
to a PBX under whi c h  condition the S relay 
must reope rate . The operation of the Sl 
relay di sconne c t s  batt ery and ground from 
the t i p  and ri ng of the trunk circuit ex­
t i ngui shing the supe rvi sory lamp in the 
cord c i rcuit and provide s a lo cal holding 
ci rcui t  for the A relay whe n  the re c e i ver 
is  off the swi t c hhook at the called sta t ion. 
When "X" wi ring i s  used the operation i s  
the same a s  explained above exc ept that t he 
TD re lay o perate s i n  seri e s  wi th the S re lay 
but i s  short - c i rcui t ed when the RC re lay op­
e rate s .  Thi s momentary opera t i on of t he 
TD relay serv e s  no useful purpose . 

17 . CALLS TO INTERC EP TING OPERATOR 

When thi s c i rc ui t  is used in an office 
e q uipped with a panel " A" swi t chboard ar­
range d  for the comple tion of interc epted 
call s , TD and TC re lays and associated equip­
ment i s  used . Unde r  thi s condition when a 
call i s  answe red by the int e rc epting op-
era tor relay TD wi ll operate to battery in 
the cord c i rcuit and provide clo sure of the 
tone c i rc ui t  the reby provi ding a di stin c t i ve 
tone to indicate to t he interc epting oper­
ator that � toll call ha s been interc epted . 
When the cord c i rcui t tone key i s  operated 
the batt ery condition on the tip is changed 
to a bridge condi tion acro ss tip and ring 
the reby causing operation of the S relay and 
in turn the RC relpy in thi s c i rcui t . Op­
eration of the RC relay wi ll c l o s e  a short 
c i rc ui t  around the TD relay causing it to 
release and will also open the tone lead to 
d i sconn e c t  it from the tip conductor with­
out awai ting the relea se of the 'I'D re lay . 
Operation of the S relay cause s ope ration 
of the Sl relay whi ch provide s sup e rvi sion 
to the toll operator as d e s criber in the 
prec eding paragraph . 

The ope ration of relay TD as just de­
scri bed wi ll c ause operation of relay TC . 
Relay TC operated will clo se the tone c ir­
c ui t  to the tip c o nduc tor , sho rt- c i rcui t  
windings 1 to 2 and 5 t o  6 o f  the repeating 
c o i l  and ope n the ci rcuit to c ondenser B. 
Thi s arrangement i s  provided to prevent fal� 
clo sure of t one toward the toll offi c e  whi c h  
might impair t ransmi s sion ove r the associated 
t o ll line ori o r  to answer of the c alled sub­
s c ri b e r  should th.e TD relay oper.g_te fal sely 
a s  a re sult of earth po tential at the sub ­
station wi th a c oi n  in t he box or as a re ­
sul t of calling c ertain types of PBX over 
trunks wi th a high res i stance to 4SV bat ­
tery . 

Should the asso ciated "A" swi t c hboard 
circui t s  not be arranged for the c ompletion 
of int e rcepted calls the TD relay and as­
sociated apparatus i s  not used . Under thi s 
c ondi t i on when the intercepting operator 
answers t he call a c o rd ci rc uit c ondition o f  
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battery on the t ip conductor will cause op­
eration of the S re lay in th is circuit and 
thereby pr ov ide supervis ion to t he t oll op­
erator as prev iously- descr i bed . 

18 . RERING PBX 

When ringing current is connected to 
the trunk at the toll office t o  reca ll a 
substat ion of a P BX ,  the R2 re lay operates , 
in turn operat ing the R l  re lay thr ough th e 
make contacts· of the R C  re lay . The opera­
tion of the R l  re lay connects cont inuous 
r inging current to the called line . 

19 . DISCONNE CTIO N 

When the rece iver at the called sta­
t i on is replaced on the switchhook whi l e  
the swit ch is in ta lking posit i on 1 3  or 15 , 
the S relay releases in turn re leas ing the 
Sl and RC relays. The S l -relay re leased 
connects battery and ground thru the A re lay 
to the trunk t o  operate the supervisory re ­
lay in the toll cord or outgoing tr unk cir ­
cuit there by again re qui ring the A re lay t o  
hold over the trunk . �n the plug of the 
toll cord is removed from t he jack , the A 
re lay is released ,  caus ing the release of 
t he D and D l  re lays whi ch in turn causes 
t he operation of the L r elay through cam P .  
The release o f  the D l  re lay when the cir ­
cuit is a rranged t o  operate with a key pul­
s ing off ice discannects ground from th e A 
re lay thereby producing a locked in discon.:­
nect . The operat ion " of the L .relay causes 
the switch to advance to position 8 .  In 
position .18 t he down magnet is operated fr om 
gr ound through cams "E" and "G" , returnine; 
the elevator to normal wh ere ground closure 
through the "Y" commutat or advances the 
switch t o  posit ion 1 ,  opening the circuit to 
the down magnet . Batt ery and gr ound ar e 
connected t o  the trunk during t he travel to 
posit i on 18 if the circuit is arranged for 
operation . with key indicator system to hold 
the outgoing trunk circuit at the toll of­
fice. The trip magnet is operated in posi­
tions 17/18 t o  prevent snagging of the 
brushes as t he select or is being restored to 
normal. When the switch reaches pos it i on 18, 
battery and ground are d isconnected from th.e 
tr unk ther eby releasing the outgoing trunk 
circui t  at the toll office . In posit i on 18 
ground is connected to the t ip and r ing of 
the trunk to discharge the cable pairs . 

20.  TO LL O P ERATOR D I SCO NNECT S 

Should the key ind icator toll operator 
di�connect bef ore the �alled subscr i ber , th e 
outgoing trunk of the key ind icator t oll 
system will functi on and the trunk will be 
held busy until the receiver is replaced on 
the switchhook at t he called station .  When 
th is occurs the cir cu it will return to nor­
mal as explained in paragraph 19 . In the 
case of operat ion with key pulsing circuits 
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a withdrawa l  of the plug causes disconnec­
t i on as descFi bed in paragraph 19 after the 
A re lay has again been appl ied to the trunk. 

21 . KEY INDICATO R  TO LL O P£RATO R  FAILS TO 
P I CK U P  ASS IGNED TRUNK . 

Should the key indicat or toll operat or 
fai l  to insert a plug in  t he outgoing end 
of this circui t ,  the key indicator circuits , 
after a predetermine d peri od wi ll r �lease , 
which wi ll cause a short circuit t o  be 
closed across the tr unk dur ing the release 
time of slow to re lease re lays . This 
closure causes the A re lay in this c ircuit 
�o operate as descr ibed in paragraph 1 0 .  
When the short circui t  is removed , the A 
re lay wi ll re lease an d the circuit wil l  then 
function as descr i bed in "D isconnect ion "  
under paragraph 19. In the case of opera ­
tion with key pulsing c irc uits t his con;.. 
dit i on is not poss ible as the trunk is 
sel ected before the desired number i s  wr itten 
up on the posit ion keys . 

22 . OVERF LOW 

When the se lector is tr unk hunt ing in 
posit i on 6 and all  the trunks of the gr oup 
are busy , the e levator travels to the t op 
of t he group where the brushes make contact 
with the overflow termi�als .  The holding 
circuit through the L relay is opened at 
the sleeye terminal re leasing the L relay 
and advancing the switch to posit ion 7 .  In 
posit ion 7 the 1 relay operates to g�ound 
thr ough cams " I "  and "E" , there by advancing 
the swit ch to posit ion 8. The 1 re lay r� ­
leases in position 8 ,  the R lead t o  the · 
f i na l  be ing open and advances the switch to 
posit i on 9 wh ere the L r e lay i s  operated 
over the fundamental circuit advancing the 
switch to posit ion 11 . In po sition 11 t he 
A re lay is operated over the trunk loop as 
in tr unk closure in turn operat ing' the D 
and D l  re lays and t hereby causing the L re ­
lay to operate and advance the switch to 
position 12 where a circuit thr ough cams 
L and B advances it to po sition l}. In po ­
sit i on 1 3  gr ound fr om t he Z commutat or ad­
vances the switch to posit ion 16 . · In pos i ­
tion 1 6  interrupter ground 1mder contr ol of 
the D re lay is connected to the S-1 relay 
through its " P " _ wind ing thereby flashing 
the toll supervisory lamp in: t he toll op­
erator 's  cord circuit . When · the to ll op­
erator removes the p lug from the jack , the 
A relay releases and the ·circuit functions 
the same as descr ibed .in paragraph 19 . 

23 . O PERATION O F  OVERF LOW REG IS TE R  

When the switch reaches posit ion 1 2  
with the selector rest ing on the overflow 
terminals of any gr oup when " Q'' Option is 
used , ground thru the C resistance lamp the 
S re lay and winding 3 -4 of the repeating coil 
is supp lied to the t ip commutat or brush and 
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overflow terminal ope rating the overflow 
register which is connected to the tip ter ­
mina l  of all frames serving the same group 
of fin a ls .  

2 4 .  TELL-TALE 

Should the selector trave l to the top 
of the frame during selections the switch 
advances to position 9 from gr9und through 
the X commutator . In position 9 the L re ­
lay is operated over the fundamental circuit 
and advances the switch to p osition 11 • .  Th e  
A re lay operates i n  position 11 operating 
the D re lay whi ch in turn causes the opera ­
tion of the L relay . The dperation of the 
L re lay advances the switch to pos ition 12 
where closure through cams '!L" and "B" ad ­
vances it to position 1 3 . In position 1 3  
ground through the "X"  commutator advances 
the switch to position 16 � In position 16 
interrupted ground is supp lied through cam 
L operating the S-1 relay and prov iding a 
f lashing sig nal to the to ll o perator as de­
scribed in paragraph 22 . 

25 . DISCO NN ECTION UNDER LIN E  BUSY, ALL 
PATHS BUSY OR T ELL-TALE . CONDITION S 

When the p lug is removed from the jack 
at th e toll board as result of line busy , a ll 
paths busy or tell-tale condi tions the re ­
lease of the incoming wi ll occur in the fol­
lowing manner: 

(a) On disconnect under line bu sy conditicn 
When the S relay re leases during the 

open period o f  the busy back interrupter , 
the S-1 , A and D re lays will re lease . The 
re lea se of the D re lay Wi ll disconnect 
ground from ·the armature o f  the S re lay 
thereby preventing the reoperation of the 
S -1, A and D re lays when the S re lay again 
operates during the next c losed period of 
the busy' back interrupter . The re lease 
of the D and Dl re lays wi ll cause th e op ­
eration of the L relay causing the se lec'eor 
to return to norma l  as described in para­
graph 19 . 
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( b) On disconnect under a ll paths busy 
or te ll�tale conditions With the 

switch in posl when interrupter 
OF opens re leasing the S-1 relay , the .A 
and . D r elays will re lease . The release 
of the D re lay Will disconne ct ground 
from . the interrupter contact thereby pre ­
venting the reoperation o f  th--e S-1 , A and 
D re lays when the next - clo �ure of the in­
terrupte r conyacts occur s .  The re lease 
o f  the P and Dl relays will cause the re ­
turn of th e selector to no:rhl as de­
scribed above . 

26 . SELECTOR GRO UP REGISTER 

When the switch advances throug h po ­
sition 9 3 /4 on all calls , ground is closed 
through cams I ,  J and F for 'operating the 
selector group register thereby indicating 
the number of calls handleci by all se lectors 
in the group during a specified time . 

27 . G RO UP BUSY REG I STERS O R  T RAFFIC USAGE 
R ECORDER 

Option "ZG "  

The group busy register operate s every 
time a ll the trunks in a particu lar group 
are busy simultaneously . When any se lector 
in a particular group is in position 1, 
ground i s  connected o_ver lead 11PBR " to the 
group bu sy regi ster circuit . However , when 
a ll the se lectors in a particular group are 
busy, ground is removed from lead "PB�", 
re-leasing a normally operated re lay , there­
by causing the group busy register to op ­
erate . 

Option "ZH" 

Whenever a se lector is busy ground 
is removed from lead "PB ", thus indicating 
a busy condition to the Traffic Usage Re­
corder . 
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