CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

CD-21043-01
Issue 4-D
Dwg. Issue 15-D

PANEL SYSTEMS
INCOMING SELECTOR CIRCUIT
REVERSE BATTERY SUPERVISION
REVERTIVE PULSING
L PARTY SEMI-SELECTIVE RINGING:
AUTOMATIC START OF RINGING

CHANGES D.3
A. CHANGED AND ADDED FUNCTIONS D.k

Note 140 is added.

Option "ZF" is added to cross--.

. connection Fig. K. THE 5

A.l1 Provision to indicate a busy condi-
tion to traffic usage recorder circuit,

when the switch is off normal, is added
optionally.

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Option "ZF" for connection to traffic

usage recorder circuit is added.

D.2 Option "ZF" is added to the Options

Used table.

2. WORKING LIMITS

All other headings under Changes, no change.
1. PURPOSE OF CIRCUIT

l.1 This circuit is for use in establish-
ing connections between subscribers

in panel or crossbar offices or in the com-

pletion of calls handled through panel

or crossbar tandem or No. 4 toll office to

subscribers in panel office areas.

2.
L Sub. Supv. : Trk. Supv.
Secaa ; L8V 2LV T8V
Trunk 24V B55,BI163, Buls or B392 B392
Selection - BL4S6 By12 G88 or GoL "N" Wiring "™M" Wiring .
Max., Ext. Ckt. Loop 14,880 7500 1200w 15000 2380w 754400
Min. Insulation Res. 30,000w  10,000» 10,0000 10,0000 30,000w 30,000

%12 mi. méx. cable length

2.2 Tripping Ranges:-

Relay Ringing Silent Max. Ext. Ckt. Loog for Tripping
Code oCo - oCo - _Int, Ring Int. ilent Int,
 114AK 95-103V. 16-19V. 46-52V, 800w < 730w
114AK 95-110V, - L6-52V, 450w 730w
© 114KA 8- 88v, 46-52V, 4,6-52V. 1000w-1500u 1000w-1500w
84~ 88v, L6-52V, 4,6-52V, 1350w 800w

114AK

3. “FUNCTIONS

brushes on the terminals of the
. first idle trunk in the selected group,

Printed in:U...8: A.

- @ -

3.06 Ground the sleeve terminal of the
selected trunk as soon as it is

9 3.01 Recognizes selection. ' seized and until the switch advances

i R Lo beyond the talking position,

- 3-02 Makes brush Selectiono 3.07 clOSle(S th.h"T:Tgf }hehing‘gmii‘g

! . trunk to the of the na
/ 37037 Txipa-.the selected.brush. selector and connects ground to the "RW
; of incoming trunk during the time the

-~ 3: Oy, [ Maken;grobp: eoleatdan. final selector is making selections.
3.05 Selects, and centers the multiple 3.08 Recognizes the completion of final

selections and signals the sender
that all selections have been completed.
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segments, the A segments and brush inter-
mittently connect ground to the tip side
of the fundamental circuit, alternately
closing and opening a short circuit

around the stepping relay in the sender
circuit, thus releasing and permitting

the reoperation of the stepping relay.
When sufficient impulses have been sent
back to satisfy the sender the fundamental
circuit is opened by the sender, releasing
the (L) relay, which opens the circuit
through the UP magnet, stopping the upward
movement of the selector, and closes a
circuit for advancing the switch to posi=~
tion 3 where a circuit is closed for oper-
ating the TRIP magnet.

7. GROUP SELECTION
When the fundamental circuit is again

closed through the sender, the (L) relay
operates, advancing the switch to posi-

"tion 4. The UP magnet is again operated

and the selector moves upward for group -
selection tripping the previously selected
brush. As the selector moves upward, the

B commutator segments and brush inter-
mittently connect ground to the tip side

of the fundamental circuit, alternately
closing and opening a short circuit around
the stepping relay in the associated sender
circuit, thereby releasing and permitting
the reoperation of the stepping relay,
until sufficient impulses have been sent
back to satisfy the sender. The fundamental
circuit is then opened by the sender, re-
leasing the (L) relay which opens the cir-
cuit through the UP magnet, stopping the
upward movement of the selector, advancing
the switch to position 5. As the switch
advances out of position 4 the TRIP magnet
releases. '

8. TRUNK HUNTING

In position 5, the (L) relay operates
through its secondary winding, advancing
the switch to position 6. Should the
first trunk in the group be idle when
the switch advances from position 5-1/4
the (L) relay releases, connecting ground
from cam K thru contacts of relay (L) and
cam I to the S terminal of the trunk as
a busy condition and advancing the switch -
to position 7. If the first trunk of the
group is busy when the switch enters posi-
tion 6, the (L) relay holds through its
primary winding from ground on the S ter=-.
minal and the UP magnet operates, causing
the selector to move upward. When an idle
trunk is found the holding circuit through
the primary winding of the (L) relay is
opened, but the (L? relay does not release
immediately because of a circuit =losed
through the "C" commutator brush and seg-
ment. The adjystment of the "CY commutator
brush with relation to the tripped sleeve
multiple brush, is such that it does not
break contact with the "C" commutator

segment until slightly after the hoiding
circuit through the primar‘y-winding of the
(L) relay is opened, by the sleeve brush
leaving the busy terminal and making con-
tact with the sleeve terminal of the idle
trunk. The (L) relay and the UP magnet
therefore remain operated and the selector
continues to travel upward until the "C"
commutator brush breaks contact with the
metal segment. ‘ At this time the brushes
are slightly above the center of the
selected terminals and the holding pawl
enters the notch on the rack attached to
the brush support rod. With the Circuit
to ground on the "C" commutator opened,
the (L) relay releases, disconnecting

——eground from the commutator feed bar "G"

and releasing the UP magnet. The selector
then drops. back upon the holding pawl thus
centering the brushes on; the line terminals,
During trunk hunting ground is connected .
to the "G" commutator through cam E and

the front contact of the (L) relay. This
is to prevent the reoperation of the (L)

‘relay by the closing of:a circuit from

ground through the "C" commutator brush
and segment as the selector drops into
place. The release of the (L) relay ad-
vances the switch to position 7.

9. SELECTION BEYOND

In position 7, the (L) relay operates
through its primary winding, advancing
the switch to position 8, where the (L)
relay holds over the ring side of the
trunk to ground in the final selector.
The tip of the fundamental is closed through
cam F from the final trunk to the sender
and ground through the contact of the (L)
relay is connected to the ring in order
to complete the fundamental circuit.

10. INCOMING ADVANCE

After selection beyond has been com-
pleted, the final functions and removes
ground from the ring, causing the release
of the (L) relay which advances the switch
to position 9. The (L) relay reoperates
in position 9 over the fundamental circuilt.
This time the direction of the current
over the tip and ring of the fundamental
circuit is reversed and causes the associ-
ated sender to function and advance the
district selector switch to talking posi-
tion. The (L) relay operated, advances
the switch through position 10, releasing
the (L) relay. The A cam provides a path
for advancing the switch to position 11.

11. TRUNK CLOSURE

"N" Wiring

When the district selector switch
enters the talking position the trunk is

closed through the repeating coil and
polarized relay in the district, operating

Page 3
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the incoming (A) relay. When "N" wiring
is used the (L) relay operates from ground
on the contacts of the %A) relay, thru
cams D and E. The (L) relay  locks in
position 11 and advances the switch to
position 12,

"M" Wiring

When "M" wiring is used the opera-
tion of the (A) relay operates the (D).
relay which in turn causes the operation
of the (L) relay for advancing the switch
to position 12, .

12. RINGING CALLED STATION

When option "Z" or "S" is used,
the circuit operation provides for con-
nection of ringing supply to the ring
conductor toward the final selector for
signaling the called station.

Option "Y" or ®T" is provided when
ringing supply is to be connected to the
~tip conductor toward the final selector
for signalling the called station. This
arrangement may be used when it is de-
sired to increase the number of subscriber
stations on existing lines without the
addition of final terminals. This will
be accomplished by the use of an additional
office code and incoming selectors arranged
to connect ringing supply to the tip con-
ductor toward the final selectors, thereby
permitting reaching the same final ter-
minal number by dialing another office code
but signaling a station on the opposite
side of the line. Such an arrangement will
permit providing a maximum of 4 stations
per line but using the final selectors com-
mon to two groups of incoming selectors’
each of which are associated with a
separate office code.

Option "S" is provided when 2 ring
ringing current is to be used, to ring
subscribers in groups O and 2, and 1 ring
ringing current is to be used to ring
subscribers in groups 1 and 3, for the
theoretical office, in order to increase
the number of subscriber stations on ex-
isting lines without the addition of final"
terminals.,

13. 4 PARTY SEMI-SELECTIVE RINGING

The P commutator bar of the 3A or
3J commutator is so arranged that the
subscriber's lines, which are served by
final selectors that terminate as trunks
in bank terminals of groups O and 2 on
the incoming frame, are signalled with a
1l ring code for "Z", "Y" or "T" option,
or a 2 ring code for "S" option and the
lines which are served by final selectors
that terminate in groups 1 and 3 are sig-
nalled with the 2 ring code for "Z®, "Yn
or "T" optiona or a 1l ring code for "3"
option.

Page 4
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_13.1— "One Ring" Rinﬁing Code (Option
nzn, nyn op "7 ) .
If the selected trunk is in a group
which is signalled by the one ring code,
the P commutator ground is absent, and
the (L) relay releases when the switch
advances from position 11-1/4. With the
(L) relay released, the (PU) relay oper-
ates immediately in position 12 and ad-
vances the switch to position 13. The
(PU) relay locks under control of the (
and (D) relays, (the (D) relay being under
control of the (A) relay). In position 13,
"one ring" ringing current is supplied for.
signalling the called subscriber and ring-
ing induction is transmitted to the call-
ing subscriber thru the A condenser. When
the receiver is removed from the switch-
hook at the called station, the (R) relay
operates, thereby releasing the (PU) relay
which in turn operates the (L) relay,.
thus advancing the switch to position 14.
As the switch leaves position 13-1/2, the
relay releases. In position 14, ground
is supplied thru contacts 2T and 3T of
the (L) relay to advance the switch to
?osition 15.  In position 14-3/k/15, the
L) relay operates thus advancing the
switch to position 16.

1352 "Two Ring" Ringing Tone (Option
nzn’ nyn or nTn)

If the selected trunk is in a group
which is signalled by the two ring codes,
the P commutator supplies ground for hold-

- ing the (L) relay operated from position
11-1/2 to 13. Under this condition, the
(L) relay remains operated in position 12
and the (PU) relay operates in position 12
from ground supplied by the "pick-up"
interrupter. The operation of the fPU)
relay in this manner insures that both
rings of the initial "two ring" cycle are
obtained as well as the succeeding ringing
cycles. When the (PU) relay operates, it
locks under control of the (R) and (D}
relays, (the (D) relay being under control
of the (A) relay) and advances the switch
to position 13. In position 13 ground is
supplied by contacts 1T and 2T of the (L)
relay causing the switch to advance to
position 14. In position 14, the (L)
relay is locked operated thru contacts 3T
and 4T of the (PU? relay and the called
subscriber is signalled with two ring
ringing current. Ringing induction is
transmitted to the calling subscriber thru
the A condenser in position 14, When the
receiver is removed from the switchhook
at the called station, the (R) relay oper-
ates thus releasing the (PU) relay which
in turn releases the (L) relay and advances

‘the switch to position 15, In position
14-3/4/15 the ?L) relay operates thus ad-
vancing the switch to position 16.

A
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b’,13.3) One or Two Ring Ringiﬁg Code
(Option "s")

When option "S" is used, relay (PU)
operates in position 12 from ground sup-
plied by the pick-up interrupter regardless
of the position of the (L) relay and ad-
vances the switch to position 13. As
covered under paragraphs 13.1 and 13.2, re-
lay (L) is released in position 13 for
- final groups O and 2 and is operated in

this gosition advancing the switch to posi=
tion 14 for final groups 1 and 3. However,
the ring 1 and ring 2 ringing leads being
reversed at cam U, connects 2 ring ringing
current to the line for subscribers served
by final groups O and 2 and 1 ring ringing
current to the line for subscribers served
by final groups 1 and 3. The (PU) relay
waiting for the (PU) interrupter in either
case, assures that both rings of the initial
2 ring cycle are obtained when groups O and
2 are rung with 2 ring current., The ad-
vance of the ckt. to talking position when
the subscriber answers is as covered in
paragraphs 13.1 or 13.2

14. TALKING

As soon as the (PUY relay releases
as described in paragraphs 13.1 and 13.2,
provided X and S or Z options are fur- .
nished, talking battery is connected to
the line through the back contact of the
(PU) relay operating the (S) relay. This
talking circuit is effective until posi-
tion 15 is reached, when the regular
talking circuit is closed through, In
position 14-3/4/15, the (L) relay operates
through its primary winding, advancing
the switch to position 16, The (PU) re-
lay operates in position 16 under control
of the (S) relay and reverses the battery
and ground supplied through the windings
of the (A) relay, over the trunk. This
reversal of current over the incoming trunk
loop gives supervision, causing a charge
to be made or the coin to be collected,
as is required.

.~ 15. RETURN TO NORMAL

When the receiver is replaced on

the switchhook at the called station, the
(S) relay releases, releasing the (PU)
relay. The release of the (PU) relay
again reverses the battery and ground
connected to the incoming trunk for super-
visory purposes. When the trunk is opened
in the associated district, the (A) relay
.releases, releasing the (Lf relay. The
release of the (L) relay advances the
switch to position 18 where the DOWN magnet
operates, causing the selector to move
~ downward. When the selector reaches normal
* position, the tripped multiple brush is

reset anﬁ ground through the Y commutator
brush and segment advances the switch to
position 1, thus releasing the DOWN magnet.

16. OVERFLOW

-

: When the trunk hunting in posi-
tion 6, should all of the trunks in the
group selected test busy, the selector
will continue upward until the multiple
brush contacts with the top set of ter-

‘minals in the group, known as the over-

flow terminals. The sleeve commutator
bar is open at overflow to prevent ground-
ing the sleeve terminal of the multiple

" bank while the switch is moving out of

trunk hunting position. The (L) relay
releases when this terminal is reached
and advances the switch out of trunk
hunting position. In position 7 the (L)
relay operates in local circuit advancing
the switch to position 8 where it again
releases, -because the ring terminal is
not connected to a final ground, advanc-
ing the switch to position 9. Reverse
battery is connected to the fundamental
circuit as previously described, but

- since the sender has not yet made final

selections it is recognized by the sender

as an overflow condition. The (L) re-

lay operates as previously described,
advancing the switch to position 11. The
(A) relay operates in position 11 over

the incoming trunk loop as before, the
associated district having closed this
circuit while advancing under control of

the sender to the overflow position. The
operation of the A relay operates the (L)
relay ("N" wiring) or the (D) and (L) re- :
lays ("™M" wiring% advancing the switch to /
position 12 where the (PU) and (L) relays
operate, as previously described in par-.

‘agraphs 13.1, 13,2 and 13.3 for advancing
-the switch to position 14.

The (A) relay
releases when the associated district

opens the fundamental circuit, releasing
the (L) relay or the (D) and |L) relays,
thereby advancing the switch to position 15.
The operation of the (L) relay in 14-3/4/15
advances the switch to position 16. The
overflow register, connected to the tip
multiple bank terminal when "Z" option is
used, operates from generator and repeating
coil ground as the switch' passes thru posi-
tion 13/16. The L relay releases, ad- :
vancing the switch to position 18 where the
DOWN magnet operates, returning the

selector to normal where the tripped multi-
ple brush is reset and the Y segment ad-
vances the switch to position 1 as previously

~described in paragraph 15.

17. TELLTALE

If the selector travels upward to
the top of the frame, known as "telltale"
position, in any of the up-drive positions,
ground through the X commutator and brush
advances the switch out of the up-drive
position. 1In position 3, the (L) relay
operates over the furdamental circuit, ad-
vancing the switch to position 4, where

,;\1_":;‘
R Page §
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the X commutator advances the switch to
position 5. The /L) relay operates again
advancing the switch to position 6, grouné
through the X commutator brush and seg-
ment, advancing the switch to position 7.
The (L) relay operates as before, advancing
the switch to position 8, the X commutator
advancing the switch to position 9. The
overflow signal is sent back to the sender
and the selector returns to normal as pre-
viously described in paragraph 16.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2325-JAF-EWO-DJ
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18. SELECTOR GROUP REGCISTER

As the sequence switch advanced thru
position 10 ground thru cam I is connected
to the "miscellaneous register circuit® for
the purpose of registering the call.

19. TRAFFIC USAGE RECORDER

Whenever the switch is off normal,
ﬁround is removed from the "PE" lead,
his indicates a busy condition to the
traffic usage recorder.

Connections Museum, Seattle, WA





