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. . ISSUE 3D

APPENDIX 6D
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PANEL SYSTEMS
"INCOMING SELECTOR CIRCUIT
FROM TOLL SWITCHING SYSTEM NO. 4

) INDIVIDUAL, 2 OR 4 PARTY SELECTIVE
; OR 4 PARTY SEMI-SELECTIVE RINGING -

. - _ GROUND CUT-OFF RELAY OFFICE

- : CHANGES

B. Changes in Apparatus

. B.1 Superseded Superseded By

“emnt?

11A Resistance 11B Resistance

‘ Lamp Lamp

D. Description of Changes

D.1 The "Mfr Disc." 11A resistance lamp
is superseded by the 11B resistance
lamp.
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CIRCUIT DESCRIPTION CD-21917-01

Issue 3D
: Appendix 5D
‘ Dwg Issue 8D

PANEL SYSTEMS
INCOMING SELECTOR CIRCUIT
FROM TOLL SWITCHING SYSTEM NO, 4
INDIVIDUAL, 2 OR 4 PARTY SELECTIVE
OR 4 PARTY SEMI-SELECTIVE RINGING
( . GROUND CUT-OFF RELAY OFFICE

- CHANGES
D. DESCRIPTION OF CHANGES
‘ i D.1 YK option 1s added in Fig. A to provide ringing in position
1L instead of position 12, This allows the clrcult to func-
( tion properly with BA announcement trunks.
. D.2 YJ option provides the existing arrangement,
D.3 YJ and YK optlons are added in the Optlion Used Table,

D.4 Circult Note 119 is added.
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CIRCUIT DESCRIPTION ) ) CD-21917-01
: : Issue 3D

Appendix 4D

Dwg Issue 7D

PANEL SYSTEMS
INCOMING SELECTOR CIRCULT
: FROM TOLL SWITCHING SYSTEM NO. 4
INDIVIDUAL, 2- OR 4-PARTY SELECTIVE
6 OR 4-PARTY SEMI-SELECTIVE RINGING
GROUND CUTOFF RELAY OFFICE

CHANGES
B. CHANGES IN APPARATUS

i B.1l Superseded Superseded by
(‘ : 11L Multiple Brush 11N Multiple Brush
\
B.2 Added:

D 420G Diode "YG" Option
| L L4OOE Diode "YI" Option

D. DESCRIPTION OF CHANGES
‘ D.1 "YG" option is added to provide additional slow release

characteristic to the D relay in order to hold over the
A relay release and reoperation during S1 relay operation or

release,

D.2 "G" option is added to prevent surges from the updrive mag-
net from falsely operating the L relay.

=d

=
d

‘ D.3 The 11L multiple brush is rated Mir Disc. and i3 supersed
by the 11N multiple brush to reduce tranpsmizsicn neise an
eliminate distorticn of the brush tips due to snagging.

All other headings, no change.
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- CIRCUIT DESORIF‘!‘IGI
SWITGHING SYSTEMS DEVELOPMENT DEPARTMENT Issue 3-D
. Appendix 3-D
Dwg. Iss. 6-D
‘ PANEL SYSTEMS
INCOMING SELECTOR CIRCUIT
FROM TOLL SWITCHING SYSTEM NO. &
INDIVIDUAL 2 OR 4 PARTY SELECTIVE
) . : OR 4 PARTY SEMI-SELECTIVE RINGING
i ' . : GROUND CUT-OFF RELAY OFFICE
o B. CHANGES IN APPARATUS D. DESCRIPTION OF CIRCUIT CHANGES
| - Bel  Removed D.1 Fig. 2 is rated "Mfr. Disc. N
Fig. 2
o 1-B1111 (TD) Relay D.2 The following is removed from Note
N . 1=E1715 (TC) Relay . 102:
’ 1-0.1 M.F. (T) Capacitor o 2
: . Toll Identifying Tone At "A™Bd. : u
- C. CHANGES IN CIRCUIT REQUIREMENTS OTHER ¢ 28
' {g;“mﬁgg‘ﬂ APPLYING TO ADDED OR. REMOVED D.3 This change is added to Note 103 for

‘ ' record purposes.

C.1 Adjustment %A" for relay (TD) is
designated and rated "Mfr. Disc." and
is superseded by adjustment "B."

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3040-BSP-CGM-CH
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All other headings, no change.
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CIRCUIT DESCRIPTION : : : o PI§§3§739%

SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT . Appenne 37D
Dwg. Issue 5-D

PANEL SYSTEMS
INCOMING SELECTOR CIRCUIT
FROM TOLL SWITCHING SYSTEM NO,4
INDIVIDUAL 2 OR 4 PARTY SELECTIVE
OR 4 PARTY SEMI-SELECTIVE RINGING
GROUND CUT-OFF RELAY OFFICE

CHANGES D.4, Note 102 is revised to specify use
of the 3A commutator (YD option)
B. CHANGES IN APPARATUS with 50% Parg; Line Ringing and the 3J
Bl Added : .commutator (YF option) with 25% Party
. e

Line Ringing. Use of Fig, G is speci-
Q.. fied when Free Line Circuits are used in
. y 120CS Rep. Coil (YC opt.) office., Use of Fig, H is apecified when
l_ﬁz" et 120DS Rep. Coil (YD opt.) Free Line Circuits are not used in
- -« 3J Commutator (YF opt.) office.
~ &2
A B.2 Superseded Superseded By ~
MR ‘ D.5 Note 103 is revised to show relays
> - ghl5 Rglay 8292 Rslay and options YD, YE, YF, YB & YC,
S 4,03 . :
a— {ff Bl " " " D,6 Fig. G was formerly rated "A&M only™,
L E6176 " Eg59 "
s E545 " E572 " D,7 Options YB, YC,"YD, YE and YF are
po ot R added to options used table,
e e D. DESCRIPTION OF CIRCUIT CHANGES T
,. . D.1 Notes 116, 117 and 118 are added. E. CHANGES IN TRANSMISSION REQUIREMENTS
S D.2 The use of the Byl5, B403, Blis, E.1 Data for the 120CS and 120DS Reg.
Lo E6176 and E545 relays are super= . Coils is_added to Transmission Test
T seded by the B392, E859 and E572 relays Requirements Table, ‘
Tt to show realistic ratings for obsoles-
. cent apparatuse.

D.,3 Circuit Note 104 is revised to in-

clude 120CS (YC option) and 120DS
(YB option) Rep. coils,

All other headings, no change.
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CIRCUIT DESCRIPTION :
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

CD-21917-01
Issue 3-D
Appendix 1.D
Dwg, Issue 4D

PANEL SYSTEMS
INCOMING SELECTOR CIRCUIT
FROM TOLL SWITCGHING SYSTEM NO. 4
INDIVIDUAL, 2 OR 4 PARTY SELECTIVE
OR 4 PARTY SEMI-SELECTIVE RINGING
GROUND CUT~OFF RELAY OFFICE

CHANGES
"B, CHANGES IN APPARATUS
B.l Added

(A) resistance, 100,000 ohms per
KS-13490, L1 ("YA" option).

CHANGES IN CIRCUIT REQUIREMENTS

C
* OTHER-THAN THOSE APPLYING TO ADDED

- OR REMOVED APPARATUS
Csl "SS4-L" is added in the Block or 2,2 The maximum external circuit loop
lmw) Insulate column for the (L) relay. resistance for trunk supervision
M is 7540 ohms, '
D. DESCRIPTION OF CIRCUIT CHANGES , )
- 2.3 The minimum trunk insulation re-
o D.l1 The (A) resistance is connected : sistance is 30,000 ohms with "YA"
S E across the tip and ring when "YA™ ° option not provided. When "YA" option
wiring is furnished. This resistance is provided the minimum trunk insulation
O is provided to discharge the trunk con- resistance is 50,000 ohms. :
ductors between selections and thus ,
I prevent the possibility of false opera- 2.4 The maximum external circuit loop
w tion of the sender stepping relay on resistance for subscriber super-
final units selection when the final vision is 1500 ohms,
> selectors are equipped with a 3M or 3G
- commutator and the cable exceeds 6 miles :
as covered in PEM 1917, 2,5 The minimum substriber line insula-
) tion resistance is 10,000 ohms,
- De2 Circuit Note 115 is added ex-~ . ,
—— rlaining the use of "YA" option.
§2 . 2.6 Tripping ranges:
- De3 Reference to "YA"™ option is added E ’
-~ : to note 103 and the options used The maximum subscriber tripping
g table, ‘ range is as follows:
’ Silent . .
Tripping A=-c Int, Ringing Silent Earth Sub,
Relay Voltage Voltage Interval Interval Pot. Set
114AK 95-110 4L,6-52 50w 730w
114AK 95-103 4,6-52 300.; 7300
114AK 8),-88 26- 52 13 50w 800w
114BL 72-80 0-75 970w 8500
114KA 84,-88 46-52 1000w or 15000 1000w or 1500w -
114KA 8.,-88 L46-52 1000w 1000w 115V -TUBE -
114,KA  84-88 46-52 15000 1500w +5V TUBE
BELL TELEPHONE LABORATORIES, INC.
DEPT. 3320-MKD=-RCD-YT
o P-ga: 1
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D.4 In the table for working limits

50,000 ohms is added for the trunk

min. ins, res,
All other headings, no change.
2.

WORKING LIMITS

2,1 The maximum external circuit loop
for selections shall not exceed

1,88 ohms resistance and shall not in-

clude more than 12 miles of cable.
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CTRCUIT DESCRIPTION CD-21917-01
SV3TEMS DEVELOPMENT DEPARTMENT Issue 3-D
Dwg. Iss. 3-D

/ PANEL SYSTEMS

INCOMING SELECTOR CIRCUIT
FROM TOLL SWITCHING SYSTEM NO, 4
INDIVIDUAL, 2 OR 4 PARTY SELLCTIVE
OR 4 PARTY, SEMI-SELECTIVE RINGING

. . GRCUND CUT-OFF RELAY OFFICE
CHANGE ringing suroly to the tip side of
A. CHANGED AND ADDED FUNCTTONS the final terminal to vermit in-
] . crezsing the mumber of subscriber
A.1 This circuit has beer changed stations without the addition of
to orovide for connections of final terminzls.

B. CHANGES IN APPARATUS

B.l Replaced Replaced By {(Special)
; Seq. Sw. A, D-159894 "M" ontion D-17838L "ZV" nption
D-159895 "ZQ" option D-178385 "ZW" ontion
Seq. Sw. B, D-159893 "K" opticn D-178383 "ZX" option
D-159896 *ZR" op*tion D-178382 "Z¥" option
D. DESCRIPTION OF CIRCUIT CHANGES 1., PURPOSE OF CIRCUIT
D.1 Option "ZU" and "ZV", "ZW", "zZX" 1.1 This circuit is for use in the
or "ZY" have been added to ar- comnletion of calls from cross-
range for connection of ringing current bar toll to subscribers in vanel
to the tip side and ringing ground to nffice aresas.

the ring side toward the final terminal.

2. WORKING LIMITS
D.? Option "ZZ"™ is added to nermit

: circuits that have been modified 2.1 The maximum external circuit loop
: to orcvide ringing on the tip sidetw for selections shall not exceed

. be converted to provide ringing on the 1488 ohms resistance and shall not in-
i ring side without changing the secuence clude more tran 12 miles of cable,

~ switch.

. . 2.2 The maximum external circuit loo
D.3 T"ZT" ooticn shows the original ar- resistance for trunk gupervisionp
rangement to provide ringing on is 7540 ohms. ’

the ring side.
2.3 The minimum trunk insulation re-

. 3 i -gend 1 -
. D.k Igﬁdjg"};‘g“gﬁoj”ﬁgﬁﬁ,1?2%\,‘}5,“” moanX sistance is 30,000 ohms.
" " 1
and "ZYY ovtions. 2.4 The maximum external circuit loop
‘;; D.f Circuit note 103 and the cntions resistance for subscriber suner-

L used table are extended to refer vicion is 1500 ohms.
')' to Opti_ons "ZT", "ZU"’ "ZV"’ IVZVJ"' "ZX",

"ZY" and "ZZ". 2.5 The minimum snbscriber line insula-

D.6 Circuit notes 113 and 114 are added. tion resistance %= 10,000 ohms,

D.7 The fusing information for the ring- 2,6 Trioping ranges:

' ing lead formerly was 1-1/3 amp.
’ All éther headings under "Changes", The maximum subscriber tripning
no change, range is as follows:
&-He3n
Printed in U. S. A. / Page 1
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CD=-21917-01 - ISSUE 3-D

' Silent Range
Tripping A-C Int. Ringing Silent Earth Sub-
Relay Voltage Voltage Interval Interval Pot. set
114AK 95-110 L6-52 4500 730w
114AK 95-103 L46-5? 800w 730w
114AK 84,-88 4L6-52 1350w 800w
114BL 72-80 60-75 970w 850w
114KA 84, -88 L6-52 1000w or 1500w 1000w cr 1500w
114KA 8,-88 L6-52 1000w 1000w +15V  TUBE
114KA 81,-88 L6-52 1500w 1500w 5V TUBE
3. FUNCTIONS 3.14 Furnishes repe~tinr coil and con-
denser transmission durine the
3.01 Recognizes selection. time the calline anc called stations
are connected.
3.02 Makes brush selection,
3.15 Returns the elevator tc normal,
3.03 Trips the selected brush. resets the multiple brushes, and
. advances the sequence switch to normal
3.0, Makes group selection. when released by disconnect. of the
toll trunk.
3,05 Selects, and ceaters the multiple
brushes on the terminals of the 3.16 Registers each revolution of the
first idle trunk in the selected group. sequence switch.
3.06 Grounds the sleeve terminal of the 3,17 If all of the trunks in the se-

selected trunk as a busy indicatim
as soon as it is seized and maintains
the condition until the switch advances
beyond the talking position.

3.07 Closes the "T" lead of the in-

coming trunk to the "T" lead of
the final selector and connects ground
to the "R"™ lead of the incoming trunk
during the time the final selector is
making selections,

3.08 Recognizes the completion of

final selections and signals the
sender that all selections have been
completed.

3.09 Recognizes trunk closure from
the toll outgoing trunk circuit.
3.10 Transmits audible ringing tone to

the calling subscriber while the
celled subscriber is being signalled
with machine ringing current,

3.11 Opens the ringing circuit when

the receiver is removed from the
switchhook at the called station or
when the toll trunk releases this
circuit,

3.12 Furnishes talking battery to the

called station from the time
when the ringing circuit is opened un-
til the connection is released.

3.13 Signals the originating toll

operator when the called sub-
scriber removes the receiver from the
switchhook on answer and when the re-
ceiver is renlaced on the switchhook
on disconnect.

lected group are busy when the
selector hunts for an idle trunk, the
elevator stops on the tov set of ter-
minals in the group (known as the
overflow terminals) and the selector

functions as follows:

(a) Signals the toll sender that an
overflow condition exists thereby

cavsing the associated trunk circuit to

transmit an overflow flash toward the

originating toll operator.

(b)
{c)
(d)

Recognizes trunk closure,
Registers the overflow condition,

Returns to normal when released
by the tnll trunk cirenit,

3.18

When the elevator travels to the
tep of the frame on a trouble
condition (telltale) the circuit
functiecns as fnllows:

Release the UP-drive magnet.

Signals the sender as on an over-
flow condition.

(c)
(d)

Recognizes trunk closure.

Returns to normal, when relezsed
by the toll trunk’ cirecuit.,

3.19 Returns to normal if the switch
is advanced off normal marnallvy,

3.70 Transmits a line busy flash and
tone toward the toll office when
the called line is busy.

Page 2 -40¥)x
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3.21 Provides for giving a tone signal

to the "A" swbd., operator on
jntercepted calls to indicate trey are
from toll.

3,22 Provides a charging circuit for
condenser (P) before trunk
clesure occurs,

L. CONNECTING CIRCUITS

When this circuit is shown on 2 key
sheet, the connecting information there-
on is to be followed.

This circuit functions with:

L.l Toll key pulsing sender circuits.
Sp-68018-01 (Typical)

L.? Trunk circuit from toll switchin%
system #,., SD-68011-01 (Typical

4.3 Final selector circuit arranged tc
onerate with ground on cut off
relay. ES-23966L 7Tynical)

L.&t Trunk circuits for blank incoming
multiple, £S-24,0037 (Tvoical)

4.5 Miscellaneovs register circuit.
$D-20141-01

L.5 Standard test circuits for testing
incoming selectors. SD-20042-C1
(Tynical)

DESCRIPTICN OF OPERATION
f. OEIZURE

When the associated toll trunk is
selected by a crossbar marker and the
associated sender is ready for selec-
tions the (L) relay operates over the
fundamrental cirenit in series with the
"stenning relay" cf the sender and
advances the sequence switch to posi-
tion 2.

6, BRUGH IZBELwuCTION

“ith the switch in rasition 2, the
UP-drive magnet operates, cavsing the
selector to move upward for brush se-
lection. As the selector moves upward,
carrving the commutatnr brushes over the
commutator segments, the A sermenis and
brush intermittently connect grcu.nd to
the tin side of the fundamental cirenit,
alternately closing and onening a short
circvit, around the stenping relay of
the sender circuit, thus releasing and
rermitting the reoneration cof the sten-
nin~ relay. Wwhen sufficient imnulses
have been sent back to satisfy the
sender for this selection, the funda-
mental circuit is opened by the sender,
releasing the (L} relay, and conseguent.-
ly opening the circuit through the TP
macnet; which stops the upward mcovement

of the selector, and the cwiteh advances
to position 3 where a circuit is closed
for omerating the TRIP magnet.

7. GRCUP SuLeCTION

When the fundamental circuit is
azain closed in the sender, the (L) re-
lay operates, advancing the switch to
position 4. The UP magnet is azain np-
erated and the celector moves voward
for zroun selection trinrving the pre-
viouslyv selected brush., 4is the selec-
tor moves voward the E commutator seg-
ments and brush intermittently cornect
ground to the tip side ~f the funda-
mental circuit, alternately closine and
apening a short cirecuit around the ster-
ping relay of the sender circuit, thereby
releasing and permitting the reoveration
of the stepning relav, until sufficient
impulses have been sent bhaclk to satisfy
the cender., The fundemental circvrit is
then ovnened bty the sender; releasing the
(L) relav which onens the circuit through
the UP magnet, stooning the uvnward move-
m-nt ~f the selector, advencing the
switch to position 5. As the switch
leaves nosition 4 the TRIP magnet re-
leases.

2, TRUNK EUMITNG

In position 5, the (L) relay oper-
ates throuegh its secondarv winding,
advancing the switch to nosition 6. If
the :irst trunk in the group is idle
when the switch advances *rom position
£ the (L) relav releases, connecting
ground tbhru cam P to the & terminal of
the trunk to hold the trunk busy end ad-
vancing the switch %o nosition 7. If
the first trunk of the groun is busy
when the switch enters pcsition €, the
(L) relay holds onerzted through its
nrimary winding from ground on the S
terminal and the UP magnet operates,
causing the selector to move npward.
‘then an idle trunk is found the holAding
¢ircuit thronugh the nrimarv winding »f
the (L) r<lay is opened, but the (L, re-
lay does not rclease immediately because
of a circuit closed through the "C" com-
mutator brush and segment. The adjust=-
ment of the "C" commutator brush with

elation o the tripped sleeve multiple
grush. Js such that it dofs not breag

contact with the "C" commutator segment
until slightlv after the holding circuit
through the nrimarv windine of the (1)
relay is opened, by the sleeve brush
leaving the busy trririnal end mekirg
contact with the sleeve terminal of the
idle trunk. The (L) relav and the UP
magnet therefore remain orerated and the
selectcr continurs to travel upward un-
til the "C" commutator brush breaks con-
tact with the metal segment., At this
time the brushes are slightly above the
center of the selectcr terminsls and a
holding nawl enters the notch in the

¢ -yer)x Page 3
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rack attached to the brush support rod.
With the eircuit to ground tkru the "C"
commutator onened, the (L) relay re-
leases, disconnecting ground from the
commutator feed bar "G" and releasing
the UP magnet. The selector ther drops
back upon the holding pawl, thus center-
ing the brushes on the line tecrminals.
Dnring trunk hunting, ground is con-
nected to the "G" commmtator through cam
¢ and the front contact of the (L) relay.
This is to orevent. the reoperation of
the (L) relay, by the closing of a cir-
cuit from ground throngh the "C" commua-
tator brush and segment as the selector
drops into place. The release of the

(I.) relay advances the switch to nosi-
tion 7.

9. SELECTICN BEYOND

In vosition 7, the (L) relay operates
throvgh its primary winding, advancing
the switch to pesition 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
throuzh cem F from the final trunk to
the sender and grcund throvch the con-
tact ~f the (L) relay is ccnnected to
the ring in order to complete the funda-
mantal circuit.

10. INCOMING ADVANCE

After selection beyond "Final Se-
lection" has been completed, the final
selector functinns and dizconnects
around from the ring conductor, ceusing
the release of tae (L) relay which ad-
vances the switch to rosition 9. The
1,) relav reorerates in position 9 over
the ‘nndamental circuzt, This tire the
direction of the current over the tip
and ring of the fundamental circuit is
reversed and causes the sender to func-
tion and prepares for dismissal,

Tre (L) relay orerated, advances the
switch through nosition 10, releasing
the L) relay. The A cam also vrovides
a path for advancing the switch to poci-
ticn 11,

11. TRUNK CLOSURE

With this switch in position 11,
battery 2nd zround clccure is orovided
thru the (A) relay to the trunk which
~ will cause the toll sender tc function
and in turn cause the associsted out-
goine trunk circuit to clcse thr: the
pclarized relay bridge, after which the
sender will release. The (A) relay in
this circrit will operate thru the sender
bridege and will bte held operated thru
the bridge in the toll trunk circuit.

The {A) relav operated will cause oner-
ation of the (DY relav which will operate
the (L) relay advencing the switch to
nosition 12. The (L) relay locks oper-
ated in positicn ]1 to finsure advance of
tke switch on abandoned cells.

Page L

12, TRINGING

1?.1 feneral

“hen ontions "JT" nr4 nwpm oo onpn
"ZQ" or "ZE" or nzZ7N ang nZVn’ nZ'\N‘n’
wZ¥X" or "ZY" are used, the circuit cp-
erstion orovides for connection of
ringine suo~ly to ring cendnctor teward
the Tinal selecter for cirfnaline the
called station.

OptiOnS "ZU"' aqd Y'Z".'?" ":7";""' TIZX"
or "zY" cre rrovided vhen rinping sueplvy
is tn he connected to t' tip e~onductor
to-ard the final selectcor for siencline
the called station. This arrarcement
may be used when it ic desired to in-
crecce the number of s:bseriber staticns
without the additien ~f final terminals.
This will be accomslisined bv the use of
an additicnal (Theoretical) of“ice code
with its incoming :selectors arranged
to connect ringineg suprly to the tip
conductor toward the final selectors.
The same final terminal c:n be reached
by dialing either office code but sig-
naling a station on ornpocite sices of
the line. Svch &n arrangsment will
nermit. nrovicdine a meximum of twn sta-
tions rer final terminal by veing the
final selectors comron to two grours
of incoming selectrrs, ench of which
is associated with a semarate office
code.

12,2 Tndividuel or Two Party Selective
Rinring

“hen risure A for this type of
ringing ic orovided the seauence switch
will stor in nosition 1? where inter-
ruoted machine rincing is connected thru
the windine of the (R) relav and con-
tacts of the (L) relav to the subscribers
line to ring the bell at the called
station, Audible rineing tone is pro-
vicded to the calling party thra cam G
concdenser (4) and the rerecating coil
windings as an indicatinn that rineing
current is connected to the called line.

12.3 Four Party Semi Jelective Ringine

12.3 tihen figure B fcr this tvoe of
ringing is nrovided and the sta-
tinn cslled is to be sisnaled with the
cne ring code, the "P" commutator cir-
cuit will be oper znd the (P) relay
will not onerate. Under this condition
the seaucnce switch will ster in posi-
tion 1?7 where interrupted machine ring-
ing with a two second rine duration
will be ernnnected thru the windine of
the "R"™ relay and contzcts of the (L)
relay to the snbscribersline to ring
the bell at the called stetion.
12.32 Vhen the station called tn be be
siznaled with the twn ring code
ground will be closed thru the "P"
commutator overatineg the (P) relav in
rositions 10 to 12 1/4. %With the (P)

&Ly
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relay opersted the sequence switch
will advance thru position 12 to 13
and the ringinz circuit will be held
open to rrevent a false ring while
the switch is advancing thru nnsition
12, a circuit from grouncd thru cams O .
and B will cause advance of the
switch from positien 13 to 14 and when
eround closure from the pick up cir-
cuit thru contacts of the onerated
(I.) relay nccurs, the (P) relay will
onerate indicating that the ringing
power circuit is in a condition to
provide a full cycle of ringing to
the subscribers line. Tre [P) relay
will lock orerzted nnder control of
the operated {L) relay and will close
interrupted machine ringing with twc
one second rings thru the winding of
relay (R) to the subscribers line to
ring the bell at the called station,
“hile ringing sup:;ly is ccrrected %o
+he line under either the one ring or
two ring conditions audible ringing
tone will be provided to the calling
narty thru cam G, condenser (4) and
the repeating coil windings as an in-
dication that the bell at the called
station is being rung. Under the two
ring conditicn when the called sub-
scriber answers the (R) relay will
cnerate and cause release of relay (L)
which will in turn cause release cof
relay (P)., PRelease of relay (J.) will
cause the circuit operation as de-
scribed in par. 13.

12,4 F¥our Party Selective Rinzing

With this operation figures C or
D are provided and the circuit will
funection as follows:

12.41 When the station called is to

be signalled with superimposed
current the circvit to the "P" commu-
tator wll be open and the (P) relay
will not overate csusing the switch
tc stop in vositicn 12 where sup.
ringing thru relay {(R) and contacts
of *he operested (L) relay will be
connected to the subscriber line tc
signal the called station,

12.42 When the desired station is to
be rung with + superimnosed cur-
rent the circuit to the P commutator
is closed which will cause operatisn
of the (P} relay in positions 10 to
12 1/4. The (P} relay overcted will
cause advance of the switch to posi-
+ion 13 and oven the circuit to the
ringing suvnvly to prevent a false
ring while the switch is advancing
thr1 nosition 12, The (P) relay will
release when the switch advances from
position 12 1/L., Advance of the
switch from position 13 to 14 will
occur from ground closvres thru cerns
0 and B, In position 14, + superim-
pcsed machine ringing thru the wind-
ing of relay (R) and contacts of the

(L) relay is closed to the subscribers
line to signal the called staticn,
Wher the called staton is signalled
with either - or + ringing suvooly
audible ringings tone is nravided to
the calling subscriber thru ccondenser
(A) cam G and the rereating coil wind-
ings as expleined in raragrarh 12.2.

12, TALKING

When the receiver is removed from
the switchhock at the cslled station,
the (R) relay will operate and cause re-
lease of the L) relay., The (L) reley
released will under all conditions ex-
cent 4 narty ringing with the two ring
code, disconnect the ringing circuit
and the (R) relay from the line ceusing
it tc release. For the two ring con-
diticn release of relay (1) will czuse
release of relay (P) which will dis-
ccnnect the rinzing circuvit and (R) re-
lay from the line. Release of the (L)
relay will ceuse advance of the switch
to rosition 15, 1In nosition 14 3/4 to
1£ the (L) relay will again cperate thru
winding S end will cause advance of the
switch to position 16, From position
14 3/L to 16 Talking battery and eround
thru relar S and the reneating coil wind-
ines ¢re connected to the subscribers
line 2nd the (5) relay will onerate.
Operation of the (S) relav will ceuse
cneretion of relav (S1) which will re-
verse the battery and ground connections
from the (4) relay to the trunk, thereby
transmitting a subscribers answer indi-
cition to the distant tonll operator,

4, ReTURMN TC NOTTAL

“‘hen the receiver is reolaced on
the switchhook at the called station,
the (S) relay releases, releasing the
(51) relav., The release of the (S1) re-
lay again reverses the battery and
ground cennected to the incomine trunk
for sunervisory purposes. When the hold-
ing bridge in the toll trunk is onened,
the (a) relesy releases, releasing the
(D) relay. The (L) relsy relezsed re-
leases the (L) relay and onens the cir-
cuit from the ground wincing of the (A)
relay to the trunk to prevent interfer-
ence by reseizing during return to nor-
mal, The release of the (L) relay ad-
vances the switch to position 128 where
the DOWN magnet operates, causing the
selector to move downward. When the
selector reaches nnrmal, eround throvgh
the Y comrutetor brush and segment, ad-
vances the switch to nosition 1, thus
releasing the LOWN magnet., The TRIP
magnet is energized in nositicns 17
1/2 to 18 to nrevent snageing the mul -
tirle brush on the trip fingers when the
elevater iz returning to nornal,

15, OVERFLCW

If all of the trunks in the selected
group test busy while trunk huntine ip

(l"/[/a?/ Page 5
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vosition 6, the selector will continue
upward »ntil the multiple brush contacts
with the too set of terminals in the
groun, known as the overflow terminals.
The sleeve commutator bar is oren at
overflow to prevent grounding the sleeve
terminal of the multinle bank while the
switch is moving out of trunk hunting
position. The (1) relay releases when
this tzrminal is reached and advances

the switch out of nosition 6, In posi-
tion 7 the (I.) relay reoperates, advanc-
ing the switch to position 8 where it
azain releases, because the ring terminal
is not ccnnected to a final ground, ad-
voncing the switch to nnsition 9. Re-
verse battery is connected to the funda-
m-ntel circuit as previously described,
but since the sender has not yet meade
final selections, it is recoznized by the
sender as an overflow condition which
couses the sender to dismiss and the toll
outgoing trunk to provide the normal tmnk
closure bridge condition. The incoming
(L) relay operates as in normal operation
and causes advance of the switch to nosi-
tion 11. The incoming (4) relay then op-
erates thrv the toll trunk supervisory
bridge as in ncrmal operation, operating
the ?D) arnd (L) relays and thereby advanc-
ine the switch to pocition 17. Ground
closure thr: the Z commutator segment
will advance the switch to nosition 17.
As the swit.ch advances thru rositinns
12/16 ~round closure to the tip conducter
will canse oneration ¢f the onverf!'sw reg-
ister, .hen the holiing bridse in the
tcll trunk is onened, the (A) (D) and (L)
reclavs will release advancine the switch
to position 18, In this no:iticn the down
drive magnet onerates causing return of
the elevator to normal and advarce of the
switch to nosition 1 as described in

nar. lh,

16. TELL-TALE

If the selector travels upward to
the top of the frame, known as "tell-
tale" rasition, in anv of the up-drive
rrsiticns, ground through the X commn-
tztor and brush advances the switch to
the next nosition. In position 3, the
(L) relay operates over the funcamental
circuit, advancing the switch to posi-
tion 4, where the X commutator advances
the switch to position 5. The (L) relay
onerates again, advancing the switch tn
position 6, ground through the . commu-
tator brush and segment, advancing the
switch to position 7. The (L) relav
operates as before, advancing the switch
to nosition 8, the X commutator advanc-
ing the switch to nosition 9, The over-
flow siznal is sent back tn the sender
which disconnects cansing the toll trunk

Pace 6
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to provide trunk closure and advance of
the incorming selector switch to pesition
12, In this rosition cround closure
thru the X commutator segment will cause
advance of the switch to nnsition 17 and
return to normel is described for the
overflow condition.

17. SkLUHCTCR GROUP REGISTER

4s the se~mence switch advznces
thr pocition 10 zround irs connccted
to lead "GR" to the selector group
recister in order to record all of
the calls which are cornleted throush
& ~rovp of trunks,

14, INTRCiPThb CALLS

When this circuit is used in an
office eouipned with a nanel "A" switch-
bnzrd arranred for the comoletion of in-
tercepted calls, the (TD) and (TC) re-
lays and associzted ecuivment shown in
Fig, 2 ic used. Under this condition
when a cazll jis answered by the inter-
centing operator relav (TD) will operate
to batterv controlled from the cord cir-
cuit and will cause operaztion of relay
(TC). ERelay (TC) onerzted will close
the tone circuit to the tip conductor
therrby oroviding a tone tc indicate to
the intercerting onerator that a tcll
call hus been intercentrd. The (TC)
relay overated i1l eisc rhert ecircrit
windines 3 to . and 7 to 2 of the re-
peatine coil and open the cirecwit to
concenser (C)., This arraneement s rro-
vided to orevent false closure of tone
toward the toll office which mirsht im-
vair transrission over trs associated
toll line prior to answer of the called
subscriber should the (TD) relay oper-
ate falsely as a result nf earth peten-
tial at the substation with a coin in
the box or in connaction with “ial

type P.B.X. switchboards. ‘'hen the

tone key at the "A" vosition is over-
ated the battery condition cn the tip

is changed to a bridge condition across
tio and ring thereby ceusing anerction
of the (8) relay and in turn the (51)
reley in this circuit. ‘'hen Fig. E or

F is pbrevided, the oneration of the (S1)
relay will close a short circuit around
the (TD) relay cousing it to release

and in turn release the (TC) relay.

“When Fig, G or H is prcvided, the oper-

ation of the (51) relay will short cir-
cuit and then onen the operetine path

of the (TD) relry causing it to release
and in turn release the (TC) relay. Re-
lease nf the (TC) relev will disconnect
the tone ckt, and restore the reveating
coil circuit to the talking cendition,
Operation of the (51) relay also orovides

¢.de3)y
.
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supervision to the toll operator as
described in var. 13, Should the
associated "A" switchboard circuits
not be arranged for the completion of
intercepted calls the (TD) relay and
associated apparatus is not used. Un-
der this condition when Fig, & or G is

BELL TEL:.PHONE LABORATORIES, INC.

DEPT. 3340-JWT-FAK-KI

-
-

furnished and when the intercerting
oreretor answers the call a cord cir-
cuit condition of battery on the tip
concuctor will cause operation of the
(5) relay in this circuit and thereby
provide supervision to the toll orer-
ator as rreviouslv deseribed,

L. Yoty Pace 7
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