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AUTOMATIC TELEPHONE SYSTEM

- Oscar C. Levy, Chicago, Xll., assignor to Associ-
ated Electric Laboratories, Inc., Chicago, 1il,
a corporation of Delaware

App_lication October 9, 1933,-Seria1 No. 692,717

20 Claims.

~This invention relates in general to automatic
telephone .systems, and more particularly to
.small .private installations, and its principal ob-
ject.is to provide a common talking, selective
ringing system which is an improvement over the
one described in Patent No. 1,681,703, issued to
.C. B, Lomax on August 21, 1928, More specifi-
cally, the principal object of the invention is to
provide an efficient :-yet . inexpensive system for
private installations, ecomprising a .common
talking _line. with .a . plurality of substations
thereon. ,

Another object of the. invention is the pro-
vision. of a .common talking. circuit .over which
two groups of subscribers’ lines may talk. This
common talking circuit is so arranged that it
may be. divided into two parts in telephone. con-

.nections involving subscribers of the same group,
.one part serving for connections between sub-

scribers in one group and the other part servirig
for.connections between subscribers in the other
group. This arrangement permits a second.call
to be.set up .between . subscribers in the second
group. after. a call has been set up between sub-
scribers in the first. group. .

Another object of the invention is the pro-

vision . of .an .automatic stepping circuit for a
_switeh serving two groups of lines to enable such

switch to be automatically advanced beyond one

_group of lines when o digit greater than a prede-

termined number is dialled .on -a preceding
switch before the switeh is, itself, directively op-
erated on a succeeding digit. "This arrangement

-allows. the switch to complete its rotating move-

ment. beyond the group of lines during the first
digit and the interval before the succeeding digit
-is received.

The means by which the foregoing and other
objects are accomplished will be fully set forth
hereinafter, reférence being made to the accom-

" panying drawings, comprising Figs. 1 to 5, in-

- 45

.56

clusive,

Referring to Fig. 1, two groups of subscribers’
“lines and the two suitable common talking paths
comprising conductors | and 2 and conductors

"~ 8 and-4 are shown.  The first group comprising

fifty stations, such as SSI to SS8, inclusive, will,
for convenience, be called the secret service lines
and would, for example, include the different
executives’ telephones and the telephones of the
office help in’a factory. The second group com-
prises; in this case, only forty stations, such as
oSl to 0OS3,; inclusive, and will be called the

ordinary service lines. The ordinary service -

lines would, for example, include the telephones

(CL 179—17)

assigned to the different departments of the fac-
tory. In.both groups each substation is pro-
vided with a standard, well known automatic
telephone set, comprising the usual receiver and
transmitter, induction coil, .calling device, and 5
ringer. -All of the secret service lines are con-
nected to talking conductors.! and 2 and all of
the ordinary. service lines are connected to the
talking conductors 3 and 4. Each subscriber
has an individual ringing lead which terminates 10
in its -alloted:bank contact in.the banks of the
connector C shown in Fig. 3.

In Fig. 2 is shown a group of relays and a
ringing machine which are controlled by both
groups .of subscribers in establishing . telephone 15
cannections. Lamps, such as lamp 164, are pro-
vided if desired .and located at different visible
peints throughout the establishment for indi-

cating when the.common talking circuit is in.use
by ordinary service subscribers. In.a similar o

manner the lamp 165 and other lamps located
throughout the establishment indicate when the:

.common talking circuit is used by secret service

subscribers’ lines.

In the left hand portion of Fig. 3'is shown a o5

so-called minor switch M comprising wipers 203
and 204, motor magnet 205, release magnet 206,
and off normal springs 201 and 292, The wipers

~of the switch M are connected as shown and are

rotated upon the energization of the stepping gg
magnet 205 ahd released to normal position-by
spring tension in response to the release magnet
2086 withdrawing the holding detent from its
ratchet (not -shown). Off normal springs 201

.and 202 are shown in normal position and are g5

closed as soon as the wipers are moved off nor-
mal.

Near the center -of “Fig. 3 is shown the con-
nector C comprising wipers 207 to 212, inclusive,

“and motor magnet 213. The mechanical con- 49

struction of connector C-is similar to the well-
known 25-point rotary -line ‘switch commonly

“used in-automatic telephone systems, in-which
the- wipers are advanced in a forward direction

only on the deenergization-of the motor magnet. 45
The first ten bank contacts accessible to wipers
2687 to 211, inclusive, are connected-to the indi-
vidual ringing leads of the secret ‘service lines,
the- eleventh -bank -contacts accessible to these

-wipers are left dead, while the twelfth to twenty- 5¢

first bank contacts accessible to these wipers are
connected to the individual ringing leads of the
ordinary -service lines and to the banks of the
code -eall switch CC as shown. The wiper 212
and its associated bank contacts are for control- 55
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ling the automatic operation of the motor
magnet 213.

The code call switch CC is similar in mechan-
ical construction to the connector C and com-
prises wipers 230 to 232, inclusive, and motor
magnet 235. The minor switch Mi is mechani-
cally similar to the minor switch M and comprises
the wiper 240, stepping magnet 241, release mag-
net 242, and off normal springs 243. The relays
251 to 255, inclusive, in connection with the code
call switch CC and minor switch Ml control the
circuits for ringing the code call bells 2TI, 272,
ete., located throughout the establishment or fac-
tory at different locations.

Fig. 4 shows a group of manual telephone sta~
tions, such as Cl to C3, a relay group R’, and a
master telephone station MS, which are to be
substituted for the ordinary service lines of Fig.
1 when master station service is desired. When
Fig. 4 is being used the dotted jumpers 45 and
46 are connected to the talking conductors 3 and
4 and the full line jumpers 43 and 44 of the ordi-
nary service lines are cut. Each manual sub-
station comprises the usual receiver, transmitter,
induction coil, ringer, and an individual ringing
lead which is connected to the banks of the con-
nector C in place of the ordinary subscriber’s in-
dividual ringing leads. The master telephone
station MS is a standard automatic substation
similar to substation SS{, having, however, an
extra ringer. ‘The individual ringing lead of sta~
tion MS also terminates in the bank of the con-
nector C in accordance with the number assigned
thereto.

Referring to Fig. 5, the substations A and Al

‘are of the usual manual type and are located at

the same places as the automatic substations SSi
and SS2 of Fig. 1. 'The line of substation A, when
calling is connected with the line of substation
Al, or vice versa, by the relay group R. 'The

_ relay group R is similar to relay group R’ of Fig.
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4 with the exception that the relay 14 and its
connections have been omitted from group R’,
and it will be seen that either direct line service
or master station service can be given whenever
this relay group is provided.

Having given a brief description of the appa-
ratus, the operation of the same will now be ex-
plained in detail. For this purpose it will be as-
sumed that the subscriber at station SSi desires
to call the subscriber at SS2. Subscriber SS{ will
remove his receiver and listen to see if a3 com-
mon talking line is in use. Inresponse to the re-
moval of the receiver line relay 104 is energized
over the following circuit: from ground through
the lower winding of relay 104, resting contact
and armature 119, conductor 2, through the call-
ing substation loop to conductor I, armature 118
and its resting contact, and through the upper
winding of relay (04 to battery. At armature
i23 relay 164 completes an obvious energizing cir-
cuit for release relay 105. Relay 105 upon ener-
gizing at armature 24 grounds release trunk
conductor 163 to light the lamps such as lamp 164
and at armature 125 prepares a point in the im-
pulsing circuit. :

Subscriber SSI now operates his calling device
CD in accordance with the first digit of the called
subscriber’s number. Line relay 104 deenergizes
after each impulse transmitted and at armature
123 and its resting contact completes the impuls-
ing circuit for relay 108 and rotary magnet 205
as follows: from ground by way of armature 123
and its resting contact, armature 125 and its
working contact, through the normally closed

2,052,050

springs controlled by armature 128 to conductor
{52 where the circuit divides, one branch going
through the winding of relay 108 to battery, and
the other branch going through the winding of
the rotary magnet 205 to battery. Relay 108 en-
ergizes over the above traced circuit to maintain
its armature 193 attracted throughout the im-
pulsing pericd, and at armature 193 and its rest-
ing contact cpens a point in the circuit to motor
magnet 213, and at its working contact prepares
a new impulsing circuit for relay 108 and magnet
205. Rotary magnet 205, upon energizing over
the above-traced circuit, operates its pawl to ad-
vance the wipers 203 and 204 into engagement
with their first bank contacts. As soon as wipers
263 and 204 are moved off normal the off normal
springs 28f and 202 close. Off normal springs
202 prepare a circuit for the release magnet 206
and the off normal springs 201 complete the en-~
ergizing circuit from ground by way of conductor
{83 for energizing the off normal relay (656. Relay
186, upon energizing, at armature 126 starts the
ringing machine by energizing the vibrating relay
§71 over the generator start lead {70. Relay I1T1
upon energizing operates its vibrating armature
{72 to close springs {15. Springs {15, upon clos-
ing, complete a short circuit around the winding
of relay IT1 with the result that relay 171 now de-
energizes and releases its armature. When
springs {75 open relay 171 again energizes and
again operates its armature 1712 to close springs
115 to short circuit relay 17f. In this manner
the relay (7! vibrates its armature 172 as long
as ground is connected to the generator start lead
178. At springs {13 and 174 vibrating arm (72
alternately connects ground to the upper and
lower left hand windings of the ringing trans-
former RT. Due to this alternate condition the
right hand windings of the ringing transformer
RT transmit ringing current out over the conduc-
tor {88 in the well known manner. At armature
127 relay 166 opens one point in the restoring cir-
cuit of the connector C at its resting contact, and
at its working contact prepares a locking circuit
for relay 110; at armature 128 opens the original
impulsing circuit and completes a new impulsing
circuit before the second pulse of the first digit is
transmitted. The second impulse of the first
digit is transmitted from ground by way of arma-

ture 123 and its resting contact, armature 125 and

its working contact, working contact and arma-
ture 128, armature 183 and its working contact,
and from thence through the winding of relay
198 to battery, and over conductor 152 through
the winding of rotary magnet 205 to battery. The
remaining impulses of this digit, if more than two,
would be transmitted over the circuit just traced.

In this case since the subscriber SS2 is being
called, the first digit dialed is 1 corresponding
to the first digit in the subscriber’s number, and
therefore the wipers 283 and 284 come to rest
in engagement with their first bank contacts;
the wiper 203 preparing a point in the ringing
circuit and wiper 204 preparing a point in the
circuit of relay 107. After the last impulse of
the first digit has been transmitted, line relay
{04 is maintained energized and slow to release
series relay 108 is deenergized after an interval.
At armature 183 relay 188 prepares an impuls-
ing circuit to the motor magnet 2i3.

Subscriber SS1 now operates the calling device
CD in accordance with the second digit, in this
case the digit 3. Line relay 184 again follows the
impulses and at each deenergization completes
the following circuit for operating the rotary
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~series relay 109 and motor magnet.213:asfollows:

“ground from armature 123 and:its:resting:contact,

~armature ‘125 and-its working ‘contact, armature . -

428 -and its working contact, armature~{83 and
its resting contact, armature 143 and:its resting
~contact; armature 33 through the winding of
series rTelay. 189, conductor 158, and. through the
winding:of -motor magnet ‘2{3-to battery. :Relay
189 upon-energizing at armature 129 completes
-an obvious circuit for :energizing relay 1 18:and
at armature 136 ‘maintains -the :impulsing: circuit
independently of armature 122, Relay k0 upon
energizing at armature 131 completes a locking

seireuit for “itself from :grounded -armature:127;

.at-armature 132 prepares anenergizing circuit

-for ringing relay #it; at armature’ {33 ropens
‘rthe impulsing circuit now closed. at armature -§38;

cand -at armatures: 184 and 135 :opens ‘points in

“'the ;automatic. stepping circuit rof-the connector

C. “Motor magnet 213 energizes:and deenergizes

“for each impulse received and on each deener-

i-gization thereof steps the wipers 207 :to 212, in-

30

clusive, .one. step. Since the digit ‘dialled is 3,
‘three impulses are “transmitted to ‘the motor
‘magnet 243, and the wipers 287 to 242, therefore,
“stop’iin engagement withitheir third bank con-
tacts, where wiper 287 prepares ‘the circuit for
ringing subscriber:8S2 over its individual ringing
Jead 13 terminating .in the .third bank contact
;accessible to wiper 281, “After the last impulsz

--of ‘this'series is transmitted line relay {84 is'again

~gizes after an interval.

energized and slow to release :relay 189 deener-
At armature 139 relay
fG9 opens ‘the impulsing: circuit and at armature
128 ‘and its' working contact opens the . original
energizing circuit of relay (18, which relay is now

“locked over armatures 127 and {31, and at its resi-

40

ing" contact completes a circuit for enecrgizing
-ringing relay {11 by way of armature {32. Relay
‘111-energizes and starts the arm 137 vibrating

~for-a 'predetermined time to intermittently close

~ 45

60

“the armature {36, at armature 139 prepares a.cir-

cuit for relay 112, and at armature £38 completes
‘the ringing cirenit for ringing subscriber SS2 as
follows: from generator lead 180 by way of .ar-
mature 482, armature 38, resting contact and

“armdture 142 -armature 147, conductor {58, wiper

‘202 in engagement with its first bank contact,
wiper 207 in engagement with its third bank con-
tact, individual ringing conductor {3, through the
‘ringer and condenser at substation 8S2, conduc~
‘tor ‘2, armature ‘148 and -résting contact, and
‘through the lower winding of relay 184 to ground.
Relay 113 being a slow to operate relay will not
-operate’its armature, while the arm {37 is vibrat-
ing and intermittently operating armature £3§.
After a predetermined time arm {37 stops vibrat-
ing and closes armature 13% long enough to ener-
gize the ring cut off relay 113 as follows: From
-ground by way of resting contact and armature
‘141, armature 136, and through the winding of
ring ‘cut off’ relay {13 to battery. At armature
t45 relay 143 completes a locking circuit for-itself
from -grounded release trunk conductor - 183, at
armature 146 closes a circuit for energizing relay
162, at armature (47 opens the ringing circuit,
and at armature 148 connects ground to release
conductor 154, Relay 102 energizes overthe fol-
lowing circuit: from grounded’ wiper 284, con-
ductor . 148, armature 146, armature {28 and
through the winding of relay 162 to battery. Re-

lay 102 upon energizing, ‘at armature #{§ com-

.pletes ‘a circuit for energizing relay 187; at ar-
mature ({7 closes a temporary locking circuit for
itself from grounded release trunk conductor {53

3

sand by :way.of the normally closed  springs:con-

trolled: by ‘armature 115 and.at -armatures 148
and 119 :disconnects the line relay 184 and con-
neets the.relay:101 in place thereof. 'The circuif
for' energizing relay 407 may be traced from
-grounded wiper 284 in engagement with its first

~bank contact, .conductor {49, armature 11§, ana

through the winding of relay {87 to battery. At
sarmature 181 relay {97 connects conductor {43
to the upper winding of relay 184 to prepare.a
tone. circuit for:transmitting a tone to ordinary
-subscribers’ lines when such lines call the secret

w.service lines at a time.when the-secret service lines

are busy, and at armature 192 opens a further
‘point ‘in the ringing circuit. . Relay {8{ is now
senergized over the following circuit: from.ground

-through the lower.winding.of relay 18{, working

contact and armature (19, conductor 2, .through
the calling -or called subscriber’s substation loop
to conductor I, and by way of armature {8 and
its working contact through the . upper winding
of relay 181 to battery. "At armsature |1{4 relay
101 ‘grounds ‘conductor 186 to illuminate all of
‘the  secret service lamps, suchas (65, and .at

armature 145 maintains the locking circuit of

relay: 182 independent of ‘the grounded release

- trunk conductor 163. Line relay. {84 deenergizes

when 'its circuit is opened and.at armature (23
opens the circuit of slow to release relay 105.

When ring cut off relay 113 grounded release <

conductor 154 -at armature 148, release magnet
206 of the switch M is energized by way.of the
closed off normal springs 202. ‘Release magnet
2064 vuon energizing withdraws the holding de-

tent from its ratchet (not shown) thereby per-3

‘mitting the wipers 203 and 284 to be returned
to normal position by spring tension at which
time the off normal springs 20{ and 202 are
opened. In response to the restoration of wiper
284 -the circuit of relay 187 is opened.and -said
relay now deenergizes.. The restoration . of off
normal springs282 opens the circuit of off normal
relay i 04, which likewise deenergizes.” Relay 187
deenergizes and at ‘armature <181 :opens. a point

-in the-prepared tone circuit and at armature 192

-again prepares a point in the ringing circuit. Re-
lay {06, upon deenergizing, at armature 128 dis-
connects ground from the generator start .lead
179 to stop'the ringing machine, at armature {27
opens the locking circuit of relay 110 at its work-
ing.contact, and at its resting contact grounds
conductor {58 to prepare the restoring circuit for
the connector C. Relay. 19 deenergizes after its
locking circuit is opened and -at armature 132
opens the circuit of ringing relay-{.{{-which like-
wise deenergizes, at armature §33 prepares a
‘point in the impulsing circuit, at armature (34
prepares a point-in the automatic stepping cir-
“euit of connector C and -at armature (285 closes
the restoring circuit of the connector C:-as. fol-
lows: fromgrounded armature {38, conductor {59,
‘through :the  upper multipled contacts- engaged
by ~wiper - 212, through' the interrupter springs

=244, and through the winding: of ‘motor -magnet

213 to battery. Motor magnet 213 at its inter-
rupter:springs 244 opens its own energizing cir-
~cuit to thereby deenergize itself to step the wiper
to its fourth contact. “When interrupter springs
244-close on the deenergization of motor magnet
213 'the circuit for energizing motor magnet 23
is at 'this time rcompleted over the previocusly
traced circuit and through the fourth multipled
bank contact and wiper 212, as previously de-
scribed. Motor magiet 213 'is again -energized

to again interrupt its own circuit to.cause the wip--
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4

ers to step into engagement with their fifth bank
contact., This automatic stepping circuit is com-
pleted as long as the wiper 212 engages the mul-
tipled contacts connected to grounded conductor
159. When wiper 212 reaches its eleventh bank
contact a new circuit is completed from ground-
ed armature (27 and its resting contact, conduc-~
tor 158 connected to the multipled contacts ¢ to
24, inclusive. In the same manner as previously
described the motor magnet 213 interrupts its
own circuit to advance the wipers step by step
until wiper 212 no longer encounters a grounded
bank contact. The wipers of the connector C
are therefore stepped intc engagement with their
twenty-fifth or off-normal position bank contacts,
at which time wiper 2{2 no longer encounters a
grounded bank contact. Ringing relay i11 de-
energizes when its circuit is opened by relay 110
and at armature {36 disconnects ground from
conductor {48 fo open the original energizing
circuit to ring cut off relay (13, and at armature
138 opens a point in the ringing circuit. Shortly
after line relay (04 deenergizes slow to release
relay (88 likewise deenergizes, and at armature
124 disconnects ground from conductor 163 to
extinguish the lamps 164 and to open the locking
circuit of ring cut off relay {3 which deenergizes.
Ring cut off relay (i3 at armature {47 again
prepares the ringing circuit. All of the relays
with the exception of relays 18t and {02 are now
in normal position and the wipers of both the
minor switch M and the connector C are restored
to their normal positions and may be used for
establishing the ringing circuit for signalling an
ordinary service line. The secret service lines
receive talking battery through the upper and
lower windings of relay {81 and talk over the
common talking conductors | and 2. By the op-
eration of relay 102 it can be seen that the com-
mon talking circuit connecting the two groups of
subgcribers are divided at armatures 118 and {19
so that the ordinary service subscribers may com-
plete connections in their own group and talk
over conductors 3 and & during the time a con-
versation is being held in the secret service line
group over conductors | and 2. After conversa-
tion and in response to both secret service sub-
scribers replacing their receivers, relay (8! de-
energizes and at armature ¢4 disconnects ground
from conductor {66 to extinguish the secret
service lamps (65, At armature #id relay (0}
opens the locking circuit of relay (82 which now
deenergizes and the equipment in Fig. 2 is now
fully restored to normal position.

Having described an established connection he~
tween two subscribers in the secret service group
a description will now be given of the operations
which take place when an ordinary service sub-
scriber calls another subscriber in the same group.
This connection may be established during the
time a connection exists on the secret service
lines. For example, it will be assumed that sub-
scriber OS{ desires to call subscriber OS2, and in
response to the subscriber at substation OSt re-
moving his receiver, after first ascertaining by
means of the busy lamps that the line is idle, a
circuit is completed for energizing relays 103 and
{08, 'This circuit may be traced as follows: From
ground, through the lower winding of relay 104,
conductor 4, through the calling substation loop
to conductor 3, through the upper winding of dis-
criminating relay (03, and through the upper
winding of line relay 184 to battery. Relay 103
at armature 120 opens a point in the original en-
ergizing circuit of relay 102 to prevent the ener-

2,052,050

gization of relay 102 in case the same is not al-
ready energized in a secret service line connec-
tion. At armature 121 short circuits the upper
winding of relay 103 to improve the impulsing
circuit to render the relay slow to release and
to complete a point in the talking circuit, and
at armature 122 prepares a point in its own lock-
ing circuit. Relays 194 and 105 energize as pre-
viously described and relay 185 at armature 124
grounds conductor 183 to light the busy lamps 164
and to complete the locking circuit through the
lower winding of relay 183, and at armature 125
prepares the impulsing circuit.

Since the number of subscriber OS2 is 85 the
calling subscriber OS! will dial the first digit, or
the digit 8. Line relay 104 deenergizes and ener-
gizes eight times, and at each deenergization
closes the previously traced impulsing circuit for
relay 108 and magnet 205. The magnet 205 is

therefore operated eight times to step the wipers 2

203 and 204 of switch M into engagement with
their eight bank contacts. Relay {08 is again
energized from off normal springs 20f. Relay 107
will be temporarily energized over its previously
traced circuit only during the time the wiper 204
is passing over its first five multipled bank con-
tacts, and only in case relay 182 is energized due
to the existing connection between two secret
service subscribers. When wiper 204 engages its
sixth bank contact a circuit is completed for en-
ergizing the motor magnet 283 of the connector C
as follows: From grounded wiper 204 in engage-
ment with its sixth bank contact, conductor 155,
armature (34, conductor 157, twenty-fifth bank
contact and wiper 212, through the interrupter
springs 2£4, and winding of motor magnet 213 to
battery. Motor magnet 2(3 energizes and then
deenergizes when interrupter springs 2{4 open its
circuit to step the wipers of the connector C into
engagement with their first bank contacts at
which time an automatic stepping circuit for mo-
tor magnet 243 is completed by wiper 2i2. This
circuit may be traced from grounded armature
135, conductor 159 connected to the first to the
tenth multipled bank contacts, wiper 2{2, and
through the interrupter springs 214 and magnet
213 to battery. In the same manner as previously
described, motor magnet 213 automatically steps
its wipers until wiper 212 no longer engages a
grounded bank contact with the result that the
wipers of the connector are now stepped into en-
gagement with their eleventh bank contacts be-
cause ground has heen removed from conductor
158 by the energization of relay 106. From the

foregoing it will be seen that the connector is :
_given an automatic stepping movement before

the receipt of the second digit whenever the first
digit is more than five. This automatic stepping
circuit is provided so that a calling subscriber may
dial the second digit immediately after the first
without the necessity of waiting for the wipers
of the connector to automatically rotate past the
first group of lines. Due to this automatic step-
ping circuit the wipers of the connector are po-
sitioned on their eleventh bank contacts before
the first impulse of the second digit is received.
After transmitting the last impulse of the first
digit series relay t08 deenergizes to prepare the
impulsing circuit to motor magnet 213 as pre-
viously described.

In response to dialling the second digit, or digit
5 in this case, line relay 104 is deenergized and
energized five times to transmit five impulses
through the rotary series relay 189 to magnet 213
as previously described. Since the wipers of the
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eohnector ¢~ were -resting. in. engagement. with
their: eleventh bank: contacts-when. the: ﬁrst im-
pulse of:-the second digit is received, -the wipers. of
the.connector.in response.to.the operation of the
motor magnet. 213 are operated into engagement
with their sixteenth: bank. contacts.. Since the
wipers-283-and 204.0f the minor switch M are op-
erated. into.engagement with their eighth bank
contacts and.the wipers of. the connector are op-
erated into engagement with their sixteenth bank
contacts; a ringing-circuit for the individual ring-
ing. lead 85 is therefore prepared by wiper 209.
Relay 188 is maintained energized.during the sec-
ond. impulsing period. and at armature (29. en-
ergizes rélay 110 which locks up.at armature 131
and at -armatures 134 and 135 opens the auto-
matic stepping circuit of the connector C. After
transmission. of the last. impulse. of the second
digit line relay 104 is maintained energized and
rotary series relay (09 deenergizes. At arma-
ture 129 relay. 109 energizes ringing relay I1f,
and the ringing relay (i1, upon energizing, at
armature 1238 completes the rihging circuit and at
the vibrating arm- 137 and armature 136 prepares

ringing circuit for ringing the ringer of subscrib-
er OS2 may be traced as follows: from generator

conductor '180; armature 182, armature 138, rest- .

ing contact and armature 142, armature 147, con-
ductor 158, wiper 203" in engagenient with  its
eighth bank contact, wiper 209 in engagement
with. its sixteenth bank contact, over the indi-
vidual ringing lead 85 of subscriber OS2 through
the ringer and condenser “to. conductor 4 and
through' the lower winding of line relay (04 to
ground:.. After-the period of time for which it is
adjusted ‘vibrating arm- {37 stops vibrating and
closes armature {36 long enough to energize slow
to ‘operate ring cut off relay 113 which locks at
armature (45°as previcusly described. At arma-
ture 147 relay 113 opens the ringing-circuit and
at armature 148 grounds release conductor ‘154 to
energize ‘the release magnet 208; as ‘previously
described. - Release: magnet' 206 energizes "and
withdraws its holding detent from its ratchet to
restore theé- wipers-203-and 264 and off* normal
springs 281°and 202 to their normil positions.
When off' normal springs- 201 ‘are opened in re-
sponise to the wipers ‘of the switch' M reaching
their normal position relay 106 deenergizes and
opens the locking circuit of relay- (48 which like-
wise deenergizes. At-armature 127 and itsresting
contaet relay 1686*grounds conductor- 158 to com-
plete the self restoring circuit for operating the

motor magnet 213 of the connector C. -Relay 110~
at-armature 132 opens the-circuit of relay {1

which now deéenergizes.  Motor magnet 213 of the
connector C is energized over the multipled bank
contacts 1 to.24; inclusive, from grounded con-
ductor {58:to cause the wipers of the connector to
be stepped'to their normal or twenty-fifth- po-
sition;. as: previously ‘described.: The deenergiza-

tion of ringing relay- Il at armature 138 opens a-

turther:point.in: the ringing cireuit.:

Line‘'relay 104'is - maintained energized ds long
as-either one of the-ordinary subscribers main-
tain their receivers off the ‘switchhook and re-
lease relay 105715 also maintained energized from
armature 123 to-maintain the release trunk con-
ductor 163 grounded at-armature {24- whereby
the relays  103-and- 113" are also maintained in
energized positionn over their respective “locking
circuits. - The' ordinary  service-subscribers re-
ceive-talking ‘battery over both windings of line
re]ay 164" and the heavy talking conductors 3

© scribers.

The

5
and. 4. From the foregoing it will be seen that
ordinary service. subscribers can: complete the
connection amongst themselves during the time
a connection exists between two or more sub-
scribers in the secret service line group, but a
secret service subscriber cannot complete a con~
nection in case there is an existing connection
between ordinary service subscribers because the
line relay 103 is in use by ordinary service sub-
After termination of the connection
between the subscribers OS{ and OS2 and when
the receivers are replaced. line relays i04. and
{85 deenergize as previously described. At ar-
mature 124 relay {82 disconnects ground from
conductor i8S to open the locking circuits of
relays 183 and {13 which deenergize, and to open
the circuit of lamps 164.  The equipment is now
in normal position and may be used on subse-
quent calls.

From the foregoing it will be seen that after
a. secret service. subscriber .calls another secret
service subscriber relays 101 -and 102 are main-
tained- energized during. conversation and that
relay 102 at armatures 118 and. 119 disconnects
the secret service subscriber group from the ordi-
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nary subscriber service group. Ordinary service

subecribers can call other ordinary service sub-

scribers in the same manner as just described

during the time a connection exists between two.
secret service subscribers without interference,

hecause: the common talking circuit is broken at
armatures 148 and 119,

It will now be. assumed that subscrlber Ssi
desires to be connected with subsecriber OSI :in
the ordinary service group. Responsive: to the
subscriber at. station SSI removing his receiver
line relay §94. and release relay 105 energizes in
the same manner as previously described. Sub-
seriber. SS1 now dials the: first digit-or the digit
6 to deenergize and energize line relay 104 a
corresponding number. of times. - In the same
manner. as previously described series relay {68
and steppmg magnet 205. of ‘switch M are oper-
ated and the wipers 203 and 264 of the switch M
are rotated. info-engagement with their sixth
bank contact. The. closure. of the  off normal
springs 201 again. operates relay (06 and the
wiper 204 of switch M. closes the circuit-for initi-
ating-the automatic steppmg circuit of- connector
C so that when-the wipers. of. the connector C

engage. their first bank contacts the stepping

cireuit from grounded.conductor {59 is completed
to wiper 212 to automatxcally step the wipers. of
the connector into engagement with thelr elev-
enth bank contact- before the. second digit is
received, as prev1ously descnbed

40

55

In response to the subscriber SSi dialling. the.-

second digit, or-the digit 4, line relay 104 follows
the 1mpulses to operate relay IBQ and motor mag-~
net 213, as previously described.

Relay 189 operates relay 110 and motor mag-
net 243. operates the connector wipers into en-
gagement with. their fifteenth bank contacts
where wiper 287 prepares the-ringing. eircuit to
the individual lead 64 as previously described.
After impulsing, line relay 104 energizes. and
series. relay 109 deenergizes and the latter relay
at-armature 129 closes the circuit of ringing relay
{11 to start the arm 13T vibrating and to close
armature 138 to complete the ringing circuit.
The ringihg circuit may be traced as follows:
from ‘generator lead 180, armatures 192 and ‘138,
resting contact and armature 142, armature (47,
conductor 158, wiper 203 in engagement with its
sixth’ bank' contact, wiper.207 in engagement
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with its fifteenth bank contact, over the ringing
lead 64 individual to subscriber OSI through
the ringer and condenser at the substation and
from thence over conductor 4 and the lower
winding of line relay 184 to ground. After a
predetermined time arm 137 stops vibrating to
close armature 136 and energize the ring cut-off
relay (13, as previously described. Ring cut-off
relay 13 at armature (45 completes its locking
circuit, at armature {47 opens the ringing cir-
cuit, at armature {48 grounds release conductor
1584 to release the minor switch M and con-
nector C, as previously described, and in this case,
at armature {48 does not complete the circuit
for energizing relay {02 bhecause the wiper 204
has been rctated past the fifth bank contact and
is not, therefore, connected to conductor (489.
Release magnet 208 restores the wipers of the
switch M to normal and the opening of the off
normal springs 201 causes the deenergization of
relay 186. At armature 127 relay {06 opens the
circuit of relay 110 which likewise deenergizes
and grounds conductor 88 to close the self re-
storing circuit of the connector C. Motor mag-
net 213 is energized and deenergized in the same
manner as previously described by way of the
grounded conductor 188 and multipled bank con-
tacts 1l to 24, inclusive, to wiper 212 to autoc-
matically rotate the wipers of the connector C
to their normal position. When subscriber OSt
answers, relay 183 energizes in series with line
relay 104 and locks at armature §22. At arma-
ture 121 relay 183 completes the talking circuit
and at armature 120 opens a point in the ener-
gizing circuit of relay 102, The talking circuit
between the two subscribers includes the talking
conductors I, 2, 3, and &4, armatures {18 and 119
and their resting contacts;, and armature 121 of
relay 103. Talking battery is furnished through
both windings of relay 104 to both subscribers.
After conversation and when both subscribers
replace their receivers line relay 104 and release
relay {105 deenergizes and the latter relay opens
the locking circuits of relays 1083 and {i3 to
cause their deenergization and extinguish the
lamps 164. The apparatus is now in normal po-
sition and may be used on subsequent calls.
Calls originating from the OS group to sub-
scribers in the secret service group are completed
in a somewhat similar manner obvious from the
foregoing description, and it is therefore thought
that these detail operations need not be described.
Provisions have been made for giving ordinary
service subscribers a busy tone indicating that
the common talking circuit is busy when an ordi-
nary service subscriber calls a secret service sub-
scriber at a time when there is an existing con-
nection between secret service subscribers. For
example, if two secret service subscribers are talk-
ing over conductors | and 2, when an ordinary
service subscriber desires to call a secret service
subscriber, relays 101 and 102, it will be remem-
bered, are energized. Now when the ordinary
service subscriber dials the first digit of a secret
service number, the wipers 204 of switch M will
ground conductor 149. Since relay {02 is ener-
gized at this time because of the existing connec-
tion between two secret service lines, relay 107 is
energized over the following circuit: from
grounded wiper 204 in engagement with any one
of its first five multipled bank contacts, conductor
149, armature (16, and through the winding of
relay 107 to battery. At armature 192 relay (97
opens the ringing circuit to prevent the applica-
tion of generator to the called subscriber’s ring-
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ing lead, and at armature 191 prepares a point in
a circuit for transmitting a tone to the calling
subscriber. When relay 11 energizes after dial-
ling the last digit of the secret service line, vibrat-
ing arm (37 intermittently connects ground to
conductor 148 at armature 136. This intermit-
tent connection and disconnection of ground to
conductor 140 causes a tone to be transmitted
to the calling subscriber by way of conductor {40,
armature 191, to the upper winding of relay 104
from whence the tone is transmitted over the talk-
ing conductors 38 and 4 in the well known manner.
‘When the ordinary service subscriber hears this
tone such subscriber will replace his receiver and
release the apparatus, as previously described.

Code call provisions have also been provided to
enable a secret service subscriber or an ordinary
service subscriber to call another subscriber by
means of code call bells, such as 211, 212, etc.,
which are located throughout the establishment
at different points. Certain subscribers will be
assigned code call numbers for operating the bells
in accordance with a corresponding code to en-
able such subscriber to be located quickly. When
the subscriber hears his code he will go to the
nearest phone and answer the call.

Assuming now that subscriber SSI has called
the ordinary subscriber OS| over the common
talking circuit, as previously described, and OSI

does not answer, or if some other person does an- °

swer but does not know where the subscriber OS|
is, then the calling subscriber will dial the digit
0 to seize the code call switch and then dial the
two digits assighed to this particular subscriber’s
code call number.
digit 0 the relays in Fig. 2 and the switch M
operate in the same manner as previously de-
scribed. Since the digit 0 is dialled the wipers
203 and 204 of the switch M are rotated into en-
gagement with their tenth bank contacts. Wiper
203 prepares a circuit for grounding wiper 211
and wiper 204 in passing over the sixth to the
ninth bank contacts closes the previously de-
scribed automatic stepping circuit of the con-
nector C to cause the connector wipers to be
automartically rotated to their eleventh bank con-
tacts. When wiper 204 reaches its tenth bank
contact it prepares a circuit for energizing relay
{12, In response to dialling the second digit the

relays and connector C operate as before and when 3

the series relay 109 deenergizes after the impuls-
ing period relay |11 energizes. At armature (39
relay 111 now completes the circuit for energiz-
ing relay 112 as follows: from grounded wiper 204
in engagement with its tenth bank contact, con-
ductor 151, armature 129, and through the wind-
ing of code call relay (12 to battery. At arma-
ture 141 relay 112 prepares a new circuit for the
ring cut off relay 113, at armature 142 grounds
conductor 150 and wipers 203 and 211 to mark
the first code in the banks of the connector C and
code call switch CC, at armature 143 prepares
an impulsing circuit for the series relay 255 and
the rotary magnet 241 of the switch MlI, and at
armature 144 grounds conductor 162 to prepare
the circuit for the code start relay 252.

The calling subscriber now dials the third
digit for operating relay 255 and magnet 241
over the following impulsing circuit: from ground
by way of armature 123 and its resting contact,
armature 125 and its working contact, working
contact and armature (28, armature {93 and
resting confact, armature 143 and working con-
tact, over conductor 161, and through the wind-
ing of relay 253 and through the winding of

In response to dialling the 3
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" energize the motor magnet 235.
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magnet: 244to battery.  Relay 255 at armature
268 opens. the prepared circuit to the code start
relay 252, and the magnet 241 operates the wiper
240: one step . for each impulse received to step
the 'wiper 240 of the switch MI in accordance
with the second digit...On the first step of wiper
248 0ff normal springs.243 close and prepare a
further point in the circuit for code start relay
2562 Slow to release series relay 25% is main-
tained energized -during the impulsing period and
shortly ‘after. the last. impulse is received this
relay - deenergizes - and - at -armature 268 com-
pletes: the: circuit for energizing the: code start
relay 252as follows: from grounded armature
144, .conductor 162, armature 268, off normal
springs. 243, armature 236 and resting contact,
armature 265 and: resting contact, and: through
the lowér winding of code start relay 252 to bat-
tery.: Code start relay 252 is fairly slow to op-
erate and upon operating at armature 259 com-
pletes the: circuit for:energizing the motor mag-
net 235 of the code:call. switch CC. Motor mag-
net 235, upon energizing, ‘positions its pawl pre-
paratory to stepping the wipers and near the

end. of ‘the armature stroke operates armature

235 to. open the: circuit to relay 252. Relay 252
is also slightly slow to .release and after a short
interval: opens the circuit of motor magnet 235
at. 259, Motor magnet 235 deenergizes and steps
the wipers one step and at armature 236 again.
closes: the circuit to- relay 252.  Relay 252 en-
ergizes over the same circuit as before or from
the ‘grounded multipled - contacts 'accessible  to
wiper 239 to again operate its armature 259 to
Motor magnet
235 again interrupts.the circuit of relay 252 at
armature 236 and the latter relay again deen-
ergizes- to in turn cause motor magnet 235 to
deenergize. This: interaction between magnet
235 and rélay 252 continues until wiper 232 en-
counters a grounded bank contact  marked by
wiper 211{:-of the connector.  Assuming that the
code ring of the subscriber OS! is 22, that is,
two rings, a pause; followed by two more rings,

then the last two digits dialled by .subscriber :

SSi would have been 2 dnd 2. The wiper 214
was. therefore rotated into engagement: with its
thirteenth: bank' contact - and wiper 249 of the

switeh- M1 was rotated into engagement with its -
-second bank contact.

Therefore, when:' wiper
232 engages its ninth bank contact a. circuit for

energizing relay 254 is completed as follows: from':

ground by way of the working contact and arma-
ture {42, armature {147, conductor 158, wiper 203

,-in vengagement with  its tenth bank - contact,

wiper 211 in engagement with its thirteenth bank
contact, ninth bank'contact and wiper 232 of

switech CC, through the winding of  relay 254
and resistance 286 to battery. At armature 26&:

relay 254 prepares a point in the ringing circuit,

at armature 265 and its resting contact:opens the"

original energizing circuit of relay 252, and at

its working :contact closes a circuit for relay-253::

instead of relay 252; and at armature 267.com-
pletes a locking ‘circuit for relay 254. This lock-
ing circuit may be traced- from: grounded: mul~

tipled contacts accessible to wiper 238, through-

armature 267, the winding of relay 254; and re-
sistance 286 to battery. ~ Relay 253 instead: of

relay 252 ‘now energizes ‘from  the multipled -

grounded contacts engaged by wiper 230; through

armature 236 and resting: contact, armature 285:

and working contact, and through the winding
of relay: 253 to battery. - At armature 262 relay

253; which is slightly slow:to operate; completes::

the -circuit for: energizing relay’ 252 from the
grounded multipled contacts accessible to wiper

230 through its lower winding. At armature 259:

relay 2562 completes: the circuit for energizing
the magnet:235. At armature 236 and its work-
ing- contact magnet: 235 completes the ringing

circuit for ringing bells 271, 272, etec., from the-

grounded multipled: contacts accessible to wiper
239, armature. 286 and working contact, arma-
ture 264 to: code ringing conductor 269; and

thence through the- various bells, such as bells-
271 and- 2712, to battery. At armature 236 and:

its-resting contact, magnet 235 opens:the cir-
cuit.of relay 253 which decnergizes. after a short
interval and. at armature 262 opens the circuit
of relay-252. Relay 252 again at armature 259
opens the circuit of magnet 23% which deener-
gizes to step the wipers of the code call switch
another step and operates its armature 236 to
open. the ringing: eircuit to the code call con-
ductor 269 at its working contact, and at: its
resting contact again-completes: the: circuit for
reenergizing slow to operate relay: 253.
253 again energizes relay 252..at armature 262:
Relay 252 again energizes magnet 235 and this
magnet at armature 236 again rings the code
call bells and again opens the circuit of relay
253.  From: the foregoing it' will. be seen that
when - wiper 232 encounters. the marked bank
contact which desighates when the code ring
is.to start, relay 253 is included-in the automatic
stepping circuit of the code call.switch by the
operation of ringing relay 254 todecrease. the
speed of operation of thercode call switch and
to cause-a uniform ring to be given:  The wipers
of theé code call switch are-operated in the same
manner as -described and each -operation of the
motor: magnet 235 operates the code bells until
the wiper 232 encounters its eleventh bank: con-
tact. where a circuit is completed for short cir-
cuiting relay 254 to cause its deenergization:
This circuit may be fraced from the left hand
terminal of-relay 284, wiper 232 in engagement

withrits eleventh bank contact, to the right hand:
terminal of said relay.: Relay 254 is therefore -

deenergized and at armature 284 opens the ring-

ing circuit, at.-armature 265 connects-relay 252

in place of relay 253, and-at armature 26T opens
a, point in‘its own locking -circuit. - Relay 252
energizes after an interval and at armature 259

again closes the circuit of magnet 235-which also:

energizes. . This energization-of magnet 235 does

not cause- the code call bells to- ring, because-

the ringing circuit is opened at armature 264.
Relay 252 deenergizes and causes the magnet 235
to ‘step -the wipers into engagement with their
twelfth: bank contacts where a circuit is com-
pleted for energizing relay 254: as follows: from
the grounded multipled contacts  engaged by
wiper--230, twelfth: bank contacts engaged by
wiper 232, and through the winding of relay
254 and resistance - 286- to ‘battery. Relay 254

at armature 264 again prepares the ringing cir--

cuit, at grmature 265: substitutes relay 253 for
relay 252, and at armature 267 completes its own
locking: circuit. Relays 253 and 252 and magnet
235 operate in the same manner as previously

described to ring the code call bells and to step:
the wipers of the code call switch CC until the-
wiper 232' encounters the bank: contact: marked-
In this .case,’

by the wiper 240 of switch Mi.

y

Relay:
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since wiper: 240 is in engagement: with: it§-second -

bank ‘contact, the fourteenth bank: contact ac=

cessible to wiper 232:is.the marked bank: contact.
Therefore, when:wiper: 232 is:operated-into en-
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gagement with this marked bank contact relay
254 is short circuited over the following cir-
cuit: from the left hand terminal of relay 254,
wiper 232 in engagement with its fourteenth
marked bank contact, second bank contact and
wiper 248 at switch Mi, to the right hand ter-
minal of relay 254. In the same manner as
previously described, relay 254 deenergizes and
opens the ringing circuit and substitutes relay
252 for relay 283. Relay 252 and magnet 235
cause the wipers of the code call switch to be
advanced into engagement with their twenty-
fourth bank contacts where the circuit is com-
pleted for energizing relay 251 as follows: from
the grounded multipled contacts accessible to
wiper 230 through the off normal springs 243,
or from grounded code start conductor 162 by
way of armature 258, wiper 231 and twenty-
fourth bank contact, and through the winding
of relay 251 to battery. At armature 256 relay
251 prepares a circuit for the ring cut-off relay
113, at armature 257 prepares a circuit for the
upper winding of relay 252 and at armature
258 completes a locking circuit for itself from
grounded code start conductor 162 by way of
armature 268, off normal springs 243, and the
winding of relay 251 to battery. When the wip-
ers of code call switch CC reach their normal
or twenty-fifth position the grounded conductor
{62 again energizes relay 252 by way of arma-
ture 268, off normal springs 243, armature 236
and resting contact, armature 2585 and resting
contact, and through the lower winding of re-
lay 252 to battery. The wipers of the code call
switch are now rotated through a second cycle
in the same manner as previously described to
again operate the code call bells in accordance
with the code dialled. In the second cycle of
operation when wiper 231 encounters its twenty-
third bank contact the circuit prepared for cut-
off relay 113 is completed from grounded wiper
238 and off normal springs 243 or from ground-
ed conductor 182 to wiper 23l in engagement
with its twenty-third bank contact, armature
256, conductor 160, working contact and arma-
ture 141, armature 136, and through the wind-
ing of ring cut-off relay {13 to battery. This
circuit is also connected through armature 257
to the upper winding of relay 252. Ring cut-off
relay (13, upon energizing, at armature 145 com-
pletes its locking circuit, at armature {47 dis-
connects ground from conductor 156 to remove
the marking ground from the banks accessible
to wipers 283, 241, and 232, and at armature
148 grounds release conductor 154 to energize
release magnets 2886 and 242 by way of their
off normal springs 202 and 245, respectively. In
response to the operation of the release magnets
285 and 242 the minor switch M and M! restore
their wipers to their normal positions at which
time their respective off-normal springs open.
Wiper 284 in restoring opens the circuit of relay
{12 which is now deenergized and off normal
springs 201 open the circuit of relay 106 which
likewise deenergizes. At armature (41 relay #12
opens a circuit to the code stop conductor 169,
at armature 142 prepares a point in the regular
ringing circuit, at armature (43 restores the im-
pulsing circuit, and at armature (44 disconnects
ground from code start conductor (62. Relay
106 deenergizes and at armature (27 opens the
circuit of relay 110 which now deenergizes and
grounds conductor 158 to restore the connector
as previously described. Relays 104, (05, and

113 are now the only relays energized in Fig. 2.
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In thé c¢ode call switch in Fig. 3 when ground
is removed from conductor 162 and off-normal
springs 243 open in response to the restoration
of wiper 240 of switch MI ground is disconnected
from wiper 231 which is now in engagement with
its twenty-third bank contact with the result
that relay 252 deenergizes. The deenergization
of relay 252 causes the deenergization of magnet
235 to step the wipers to their twenty-fourth
bank contacts. In the same manner as previ-
ously described relay 252 and magnet 235 oper-
ate to cause the wipers to step to their twenty-
fifth bank contact or normal position. Since
at this time ground has been removed from start
conductor 162 the wipers of the code call switch
come to rest in their normal position and no cir-
cuit is completed for relay 252 and relay 25I
deenergizes. The code call switch is now in nor-
mal position having operated in two complete

cycles to ring the code of the called subscriber 2

twice. When the called subscriber hears his code
he will remove the receiver at the nearest tele-
phone and will then be connected over the heavy
talking conductors and converse with the calling
subscriber. After conversation when both sub-
scribers replace their receivers relays 104 and
{05 and. {13 deenergize, as previously described,
and restore the circuits to normal position.

In the preceding explanation this system has
been described as a common talking selective
ringing automatic P. A. X,, in which any station
can call any cother station. In certain institu-
tions, such as schools, it is not always desirable
to have all stations call all other stations and
provisions have been made for operating the
system in connection with a so-called “master
station service system”. In this type of system
most of the stations can call no one but the
master station and the master station then com-
pletes the call to the desired party. In Fig. 4
there is shown standard manual substations Cl{,
C2 and Cg, which in order to originate a call re-
move their receivers to automatically signal the
master station MS. The master station then by
means of the calling device CD’ controls the ap-
paratus shown in Figs. 2 and 3 to signal the de-
sired subscriber. When the master station service
is used the ordinary service substations, such as
OSt, 082, and 0OS3, are disconnected and re-
placed by the master station line group com-
prising substations MS, Cl, C2, and C3. The
jumpers 43 and 44 are cut to disconnect the ordi-
nary substations from conductors 3 and 4, and
the jumpers 45 and 46 are connected as shown
to connect conductors 3 and 4 to conductors
5 and 6 of the master station line group. As-
suming now that subscriber Cl wishes to talk to
the subscriber at C3 and in response to the re-
moval of the receiver at C! relay {f of the relay
group R’ is energized over the following circuit:
from ground, through the lower winding of relay
t1, conductor 1, through the callihg substation
loop to conductor 8, and through the upper wind-
ing of relay 1, to battery. At armature 5 relay
11 closes a circuit for energizing relay 2 and at
armature 16 completes the ringing circuit for
operating the ringer at the master station. Relay
{2 at armature 17 connects ground to the genera-
tor start conductor {10 by way of armature 28 to
start the ringing machine shown in Fig. 2 and
at armature 8 starts the arm 19 vibrating. Due
to the arm 19 vibrating, armature {8 is not
permanently closed until after a predetermined
time. Since relay I3 is a slow to operate relay,
said relay will not operate until arm 9 stops
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vibrating and allows armature 18 to be steadily
closed. During the time that arm 19 is vibrating,
ringing current from generator lead (80 passes
over armature 2} and {6 to the ringer at master
switch MS to ground.. When the arm {9 stops
vibrating the ring cut off relay 13 is energized
from armatbure (8 and at armature 2{ opens the
ringing circuit and at armature 20 disconnects
ground from the generator start lead !78. The
subscriber at the master station MS answers
by removing ‘the receiver and after being in-
formed by subscriber CI that subscriber C3 is
desired, the master station will dial the number
assigned to the subscriber at €3. In response to
the removal of the receiver by the subscriber at
station MS relays 103 and 104 energize over the
following circuit: from ground through the lower
winding of line relay 184, conductor 4, jumper 45,
conductor 5, through the master station sub-

) station loop to conductor 6, jumper 46, conductor

3, through the ipper winding of relay 183, and
through the upper winding of relay 104 to battery.
At armature-123 line relay 104 energizes release
relay 105 and the latter relay at armature 124
grounds the release frunk conductor {63 to lock
relay 183 energized by way of armature 122 and
its-lower winding. -

- In response to the master station MS dialling
the digits of the called subscriber C3, the wipers

. of the minor switch -M and connector C are op-

erated in the same. manner -as. previously de-
scribed to select the individual ringing lead of
subscriber C3.  Relay (09 deenergizes. after the
last digit is dialled and completes the circuit to
energize ringing relay {11 which at armature {38
completes the ringing circuit over the wipers. of
switches M and C to the individual lead of sub-
scriber C3 in a manner similar to that previously
described. 'The ring cut off relay {3 cuts the
ring off after a predetermined time and restores
the minor switch M and the connector C to their
normal positions in the same manner as previous-
1y described. When the subscriber at C3 answers
the two subscribers talk over the heavy talking

. conductors T and 8 and receive their talking bat-

tery through the windings of relay 11. 'When the
subscriber at C3 answers the subscriber at master
station MS will replace his receiver to release the
relays in Fig. 2, ‘as previously described.

In case the secret service subscriber such as SSt
is desired by subscriber at Cl, the removal of the
receiver by subscriber C1 causes relays 11, 12, and
{3 to signal the master station as described. The

subscriber at the master station MS then dials:
' the digits 2 and 2 to -operate the minor switch

M and connector C to select the individual ring-
ing lead 22 of subscriber SS1-and ring such sub-
seriber.  When subscriber SSi: answers the call

‘the master station subscriber replaces his re-

ceiver and subscriber Cl and SSI talk over the
following talking circuit: the heavy talking con-
ductors 1 and 2, armatures {18 and ({9 and their
resting contacts, armature {21, conductors 3 and
4, jumpers 45 and 46, conductors 5 and 6, and
conductors T and 8. Cli subscriber receives his
talking battery through the windings of relay
i1 while the subscriber SSI receives his talking
battery through the windings of line relay 184.
In case the master station subscriber at MS or any
manual subscriber such as Ci, C2, or C3, is de-
scribed by any secret service subscriber, the call-
ing secret service subscriber will dial the digits
assigned to the desired subscriber to operate the
minor switch. M and connector C to select the
individual ringing lead and ring such subscriker
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thereover in the same manner as previously de-
scribed.

An explanation will now be given of the direct
line service such as shown in Fig. 5 and for this
purpose it will be assumed that subscriber A
wishes to call subscriber Al. In response to the
subscriber at A removing his receiver relay T1
is energized through the calling subscriber’s loop
over the conductors 5! and 52 and at armature
78 -completes an energizing circuit for relay 72.
At armature 7§ relay 7! opens the ringing circuit
to the ringer at substation A and at armature 11
completes the ringing circuit to the ringer at sub-
station Af. Relay 12, upon energizing, at arma~
ture 78 grounds the generator start conductor 170
by way of armature 80 to start the ringing ma-
chine shown in Fig. 2, and at -armature 19 oper-
ates the vibrating arm 89 to prepare a circuit for
the slow to operate relay 13. The ringing circuit
for operating the ringer of substation Al may be
traced from generator lead 188, armature 81,
armatures 11 and 83, conductor 62, and the ringer
and condenser at substation Al, conductor 6{, and
through the upper winding of relay 74 to ground.
When arm ‘89 stops vibrating arm 19 remains
closed long enough to energize slow to operate
relay 13 and the latter relay at armature 80
disconnect ground from the generator start lead
170 to stop the ringing machine and at armature
81 opens the ringing circuit. When the subscriber
at substation Al answers relay 14 is energized
over the subscribers 61 and 63 and the substation
loop. At armature 82 relay 14 closes another cir-
cuit for relay 72, at armature 83 opens another
point in the ringing circuit to substation Al, and
at armature 84 prepares. a point in the ringing
circuit to substation A. The talking circuit ex-.
tends over the heavy talking conductors 5f and
61 and 53 and 63. The battery feed for sub-
scriber ‘A extends through the windings of relay
Tl and the battery feed for the subscriber Al
extends through the windings of relay 14.  After
conversation and in response to-the subscriber at
substation A replacing his receiver, line relay Tt
deenergizes and at armature 15 opens the original
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energizing circuit of relay 72 which, however, is. -

now held energized over armature 82 by relay 74
in case subscriber Al has not replaced his re-
ceiver. " At armature 76 relay Ti prepares a point
in the ringing circuit for substation A and at
armature 77 opens a point in the ringing circuit
for substation Al.

energizes and at armature 82 opens the circuit
of relay 12 which deenergizes. At armature 79
relay 12 opens the circuit of ring cut-off relay 13

which likewise deenergizes and restores the relay

group R to normal position. Should the sub-
seriber at substation Al originate the call instead
of the subscriber at A practically the same opera-
tions will take place as described when:A orig-
inated the call. The only difference lies in the
fact that line relay 74 energizes instead of line
relay T{ to energize relay 12 so as to automatically
ring the called subscriber.

Having described the invention, what is con-
sidered to be new and is desired to be protected
by Letters Patent will be set forth:in the follow-
ing claims.

What is claimed is:

1. In a telephone system, a first common talk-
ing circuit, a first group of subscribers’ lines per-
manently connected to said first common talking
circuit, a second common talking circuit normally
connected to said first common talking circuit,

) When the subscriber at sub- .
station Al replaces his receiver line relay 74 de-
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connected to said second common talking circuit,
and means operative only in case a first group
subscriber calls another first group subscriber for
separating said two common talking circuits.

2. In a telephone system, a first common talk-
ing circuit, a first group of subscribers’ lines per-
manently connected to said first common talk-
ing circuit, a second common talking circuit nor-
mally connected to said first common talking cir-
cuit, a second group of subscribers’ lines per-
manently connected to said second common talk-
ing circuit, means operative only in case a first
group subscriber calls another first group sub-
scriber for separating said two common talking
conductors, and a single subscriber selective sig-
nalling means controlled from any of said sub-
scribers’ lines for selectively signalling any de-
sired subscriber’s line.

3. In a telephone system, a first common talk-
ing circuit, a first group of subscribers’ lines per-
manently connected to said first common talking
circuit, a second common talking circuit nor-
mally connected to said first common talking cir-
cuit, a second group of subscribers’ lines per-
manently connected to said second common talk-
ing circuit, means operative only in case a first
group subscriber calls another first group sub-
scriber for separating said two common talking
circuits, and means operative in case a second
group subscriber attempts to call a first group
subscriber during the time a talking connection
exists between two first group subscribers over
the first common talking circuit for transmitting
a tone to the calling second group subscriber
indicating the busy condition of the first common
talking circuit.

4. In a telephone system, a common talking
circuit, subscribers’ lines normally connected to
said common talking circuit, means for automati-
cally dividing said common talking circuit into
two parts, and means for thereafter completing
two separate and simultaneous non-interfering
conversations between certain of said subscribers’
lines over the said two divided parts of the com-
mon talking circuit.

5. In a telephone system, a common talking
circuit, two groups of subscribers’ lines normally
connected to said common talking circuit, means
operative only in case a subscriber in the first
group calls another subscriber in the first group
for automatically dividing said common talking
circuit into two parts, and means for thereafter
completing a talking connection between a call-
ing and a called subscriber in the first group over
the first divided part of the common  talking
circuit and for thereafter completing a non-inter-
fering talking connection between two subscrib-
ers in the second group over the remaining part
of the common talking circuit in response to one
of said second group subscribers calling another
second group subscriber.

6. In a telephone system, a common talking cir-
cuit, two groups of subscribers’ lines normally
connected to said common talking circuit, means
operative only in case a subscriber in the first
group calls another subscriber in the first group
Tor automatically dividing said common talking
circuit into two parts, means for thereafter com-
pleting a talking connection between a calling
and a called subscriber in the first group over the
first divided part of the common talking circuit
and for thereafter completing a non-interfering
talking connection between two subscribers in the
second group over the remaining part of the com-
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‘a second group of subscribers’ lines permanently

mon talking circuit in response to one of said
second group subscribers calling another second
group subscriber, and means operative in casec a
second group subscriber attempts to call a first
group subscriber during the time a talking con-
nection exists between two first group subscribers
over the first part of said common talking cir-
cuit for transmitting a tone to the calling second
group subscriber indicating the busy condition of
the first part of the common talking circuit.

7. In a telephone system, a common talking
circuit provided with two groups of subscribers’
stations, means controlled over said circuit re-
sponsive to a calling subscriber in either group
calling any other subscriber for automatically
signalling the called subscriber and for automat-
ieally discontinuing the signalling operation
after an interval, said common talking circuit
completing a talking path between said calling
and called subscribers, means automatically oper-
ative in case a calling subscriber in the first group
calls another subscriber in the first group for
automatically dividing said common talking cir-
cuit into two common talking paths, the first
of which is common to the first group subscribers
and the second being common to the second

group subscribers, and the second common talk-

ing path completing a non-interfering talking
circuit between second group subscribers inde-
pendent of said first common talking path in case
a second group subscriber calls another second
group subscriber at a time when a talking con-
nection exists between two first group subscrib-
ers over the said first common talking path.

8. In a telephone system, subscribers” lines
each having an individual ringing lead, an auto-
matic switch, a plurality of wipers in said switch
having access to said individual ringing leads,
means responsive to a calling subscriber dialling
a digit of a called susbcriber’s number for select-
ing a particular one of said wipers, means re-

sponsive to the calling subscriber dialling another

digit in the called number for operating each
of said wipers into engagement with an individ-
ual subscriber’s ringing lead, and means for
transmitting ringing current over only the se-
lected wiper and the called subscriber’s individ-
ual ringing lead to signal the called subscriber.

9. In a telephone system, subscribers’ lines
each having an individual ringing lead, an auto-
matic switch, a plurality of wipers in said switch
having access to said individual ringing leads,
means responsive to a calling subscriber dialling
a digit of a called subscriber’s number for select-
ing a particular one of said wipers, means re-
sponsive to the calling subscriber dialling an-
other digit of the called number for operating
each of said wipers into engagement with an in-
dividual subscriber’s ringing lead, means for
transmitting ringing current over only the se-
lected wiper and the called subscriber’s individ-
ual ringing lead to signal the called subscriber,
and a common falking circuit for completing the
talking connection between the calling and called
subscribers’ lines.

10. In a telephone system, subscribers’ lines
each having an individual ringing lead, an auto-
matic switch, a plurality of wipers in said switch
having access to said individual ringing leads,
means responsive in case a calling subseriber
dials a digit of a called subscriber’s number for
selecting a particular one of said wipers, means
responsive to the calling subscriber thereafter
dialing another digit of the called number for
operating each of said wipers infto engagement
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with: ‘an “individual” subscriber’s ‘ringing’ lead; a
code’ call: switch also’ accessible to:a.- predeter<
mined one of said wipers, said first means respon-
sive: in ‘case the calling subscriber dials a digit
of a codecall. humber for: selecting said prede=
termined wiper; said second ‘means thereafter
responsive. tothe calling subscriber ‘dialing an-
other digit of the code call number for operating
the:said. predetermined  selected wiper to mark
the code: call number in the code-call switch and
for operating the remaining wipers into.engage-
ment ‘with individual subseribers’ ringing-leads,
and means for -operating said. code call switch
to-ring a cede in accordance with the said mark-
ing by said:predetermined: wiper.” ' '

11. In a telephone system, two groups of- sub-
scribers” lines; an gutomatic switch, a plurality
of wipers in said switch, a set of bank contacts
for each wiper, a first and a second group of
subscribers’ individual ringing leads correspond-
ing to said first and second line groups terminat-
ing in each set of bank contacts, means respon-
sive to a calling subscriber dialling a digit of a
called subscriber’s number for selecting a par-
ticular one of said wipers, means for automatical-
ly stepping said wipers past their first groups of
individual ringing leads in response to the oper-
ation of said first means in case the digit dialled
designates a subscriber’s line in the second group,
and means responsive to the ecalling subscriber
dialling ‘another digit of the called number for
operating each of said wipers into engagement
with an individual subscriber’s ringing lead.

12. In a telephone system, two groups of sub-
scribers’ lines, an automatic switch, a plurality of
wipers in said switch, a set of bank contacts for
each wiper, a first and a second group of sub-
seribers’ individual ringing leads corresponding
to said first and second line groups terminating
in each set of bank contacts, means responsive
to a calling subscriber dialling a digit of a called
subscriber’s number for selecting a particular
one of said wipers, means for automatically step-
ping said wipers past their first groups of indi-
vidual ringing leads in response to the operation
of said first means in case the digit dialled desig-
nates a subscriber’s line in the second groups,
means responsive to the calling subscriber dial-
ling another digit of the called number for oper-
ating each of said wipers into engagement with
an individual subscriber’s ringing lead, and
means for transmitting ringing current over only
the selected wiper and the called subscriber’s in-
dividual ringing lead to signal the called sub-
scriber.

13. In a telephone system, a first automatic
switch, a second automatic switch, a plurality of
wipers in the second switch, a first and a second
group of subscribers’ individual leads accessible
to each of said wipers, means responsive to a
calling subscriber dialling a digit of a called sub-
scriber’s number for operating the first switch to
select a. particular one of said wipers, and means
for automatically stepping said wipers past their
first groups of individual leads in response to
the operation of said first switch beyond a given
position.

14, In a telephone system, a first automatic
switch, a second automatic switch, a plurality of
wipers in the second switch, a first and a second
position in said first switch for each wiper of the
second - switch, means for directively operating
said first switch to a particular one of said po-
sitions to select the corresponding wiper, and
means for automatically operating all the wipers
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of said second switch- in. response:to said first
switch operating beyond:all the said first select<
ing positions corresponding to said wipers. -
15..In: g telephone system;, ‘a first automatic
switch; a second automatic switch, a plurality of
wipers-in-the second switch, a.first and a second
position in.said first switch for each ‘wiper of ‘the
second switch, means ‘for directively operating
said first switch to a particular one of said posi-
tions to select the corresponding wiper, means for
automatically “operating ‘all the wipers of  said
second switch in' response ‘to: said first ‘switch
operating beyond all the saidifirst selecting posi-

“tions corresponding 16 said Wwipers; and means

for thereafter directively operating all the wipers
of  said second switch. T

16. In a telephone system, a first automatic
switch, a second automatic switch, a plurality of
wipers in the second switch, a first and a second
position in said first switch for each wiper of the
second switch, means for directively operating
sald first switch to a particular one of said posi-
tions fo select the corresponding wiper, means
for automatically operating all the wipers of said
second switch in response to said first switch op-
erating beyond all the said first selecting posi-
tions corresponding to said wipers, a code call
switch selectable in case said first switch is di-
rectively operated to a particular one of said
second positions in a code call, and means for
thereafter directively operating the wipers of
said second switch to cause the wiper of the
second switch corresponding to said particular
second code call position to mark a code in the
code call switch.

17. In a telephone system, a plurality of auto-
matic subscribers’ lines including a master sta-
tion line, a plurality of manual subscribers’ lines,
individual ringing leads for each subscriber’s line,
signalling means controlled from each automatic
subscriber’s line in response to a call for directly
selecting the called subscriber’s individual ring-
ing lead and for signalling such subscriber there-
over, means controlled from each manual sub-
scriber’s line in response to a call for automati-
cally signalling the master station line, said mas-
ter station line thereafter controlling said first
signalling means to signal the subscriber desired
over such called subscriber’s individual ringing
lead, and a common talking circuit connecting all
said subscribers’ lines for talking purposes,

18. In a telephone system, a plurality of auto-
matic subscribers’ lines including a master sta-
tion line, a plurality of manual subscribers’ lines,
individual ringing leads for each subscriber’s line,
signalling means controlled from each automatic
subscriber’s line in response to a call for direc-
tively selecting the called subscriber’s individual
ringing lead and for signalling such subscriber
thereover, means controlled from each manual
subscriber’s line in response to a call for auto-
matically signalling the master station line, said
master station line thereafter conftrolling said
first signalling means to signal the subscriber de-
sired over such called subscriber’s individual
ringing lead, a common talking circuit connect-
ing all said subscribers’ lines for talking purpose,
and means including a code call switch controlled
over said common talking circuit by any auto-
matic subscriber for ringing the code call of any
desired subscriber.

19. In a telephone system, a group of auto-
matic subscribers’ lines, a group of manual sub-
scribers’ lines, a master station line, an automatic
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switch, a plurality of wipers in said switch, manual
subscribers’ individual ringing leads and auto-
matic subscribers’ individual ringing leads ac-
cessible to each of said wipers, means controlled
from each automatic line and from said master
station line in response to a call for directively
operating said switch and wipers to select any de-
sired subscriber’s individual ringing lead and
signal such subscriber thereover, means con-
trolled from each manual line in response to a
call for automatically signalling the master sta-
tion line, said master station thereafter control-
ling said first signalling means to signal the sub~
scriber desired over the called subscriber’s indi-
vidual ringing lead, and a common talking circuit
connecting all said subscribers’ lines for talking
purposes, -
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20. A telephone system comprising two stations
normally connected in a direct line system over a
talking circuit, a central source of signalling cur-
rent, a signal for each station, a conductor sep-
arate from the talking circuit connected to the
signal of each station, means responsive to the
removal of the receiver at either station for auto-
matically connecting said signaling current source
to the separate conductor line of the other sta-
tion, means controlled over the talking circuit
for automatically cutting off said signaling source
in response to said other station answering the
call, and means for automatically cutting off said
signalling source after a predetermined time in-
terval independently of said other station an-
swering.

OSCAR C. LEVY.
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