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Lo all whom it may concern:

Be it known that I, Geralp DmaxiN, a
citizen of the United St’ttes, residing in the
city of Antwerp, Belgium, have 1nvented

5 certain new and useful Improvements in

Telephone-Exchange Systems, of which the

following is a qu clear, concise, and exact

deserlptlon

This invention relates to telephone ex-

10 ch‘m(re systems and particularly to those in
which machine switching apparatus is em-
ployed for the establishment of talking con-
nections between calling and called sub-
seribers’ lines.

Where the automatic selective switches
used for extending talking connections to-
ward the called lines are arranged to be
controlled from the central o{ﬁce, it is cus-
tomary to provide controlling senders of the
20 register type. A plurality ot these senders
are located at the central office and receive
on their registers the digital records of the
called lines. These records may. be set up
on the controlling registers either by means
of an operator’s keyboard or by means of
impulses transmitted over the calling line
from the subscribers’ substations, according
as the system is semi-automatic or full au-
tomatic in character. The sender after tak-
30 ing its setting operates to determine the se-

15

25

1ec‘m e movements of the several switches in-

the extension of the desired connection.
Since there are a plurality of senders, any

one of which may serve any one of a group

5 of connecting circuits or cords, said connect-
ing circuits or cords serving to extend the
incoming calling line to the selective
switches and thence to the. called line, cord
finder mechanisms are provided for the at-
tachment of the senders to the proper cord.
These finder mechanisms are operated au-
tomatically in response to the extension of
a calling line to any cord in the group they
serve and, upon finding the particular cord
45 copcerned associate an idle register mecha-
nism there’mth
The object of the present invention is the
plovmon of a cord finding mechanism con-
isting of a plurality of sepa,rate switching
99 dex ices, each having access to all cords in

4

)

Divided and this application filed June 20, ‘1921,

Patent No. 1,444,781, dated February 13,
Senal No. 478 894.

a group, and actlng ]omtly to attach a regis-
ter sender to any cord. ‘

A feature of the 1nvent1on relates to the
provision of a cord finder consisting of two

switches, one of which is operated to extend ::
‘an impulse circuit from any cord to a regis-

ter sender for causing the’ designation to be
recorded ‘on the register, and the other .of
which operates to complete a controlling
circuit from ‘the sender to the same cord,
whereby the record established on the sender
determines the selective operatlon of the ail-
tomatic switches. :

These and such other features as are con-
templated in the present invention will be-
come more clearly understood from a study
of the followmo descrlptlon and the ap-
pended claims. . ;

This apphcatmn is a d1v151on of apph—
cant’s copending application filed May 26,
1919, Ser1al No. 299,962, Patent No. 1 444 781
issued February 13 1993.

Referring to. the- drawing,
disclose parts of a telephone exchange sys-
tem wherein the features of the invention
are embodied. - The sheets of the drawing
should be arranged with Fig. 2 below Fig.
1, Fig. 4 to the right of Tlg 1,7and Fig 3
to the right of FIO‘ 2.

Fig. 1 shows a subscriber’s line and a ﬁrst
line finder switch, diagrammatically illus-
trated, for extending such line to the termi-
nals of a second line finder. This figure also
shows detailed circuits of the second line
finder switch. and a first group selector
switch. Fig. 2 illustrates the two-separate
switches of ‘the cord finding -mechanism
which have access to a plurality of cord cir-
cuits, such as the one interconnecting the
brushes of the second line finder and the
first group selector shown in Fig. 1. Fig. 3
shows the registers of the sender controlling
mechanism.  Fig. 4 illustrates a second
group selector switch to which connections
are extended from the first group selector
shown in Fig. 1. Tig. 5 illustrates, dia-
grammatically, a selector switch having ac-
cess to the terminals’ of trunks which lead
to an operator’s position together with a
portion of the cord circuit at such position.
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Fig. 6 shows a modification of the answer-
ing plug of the operator’s cord circuit.
The selective switches shown in Figs. 1
and 4 and the two cord finder switches 201
and 202, disclosed in IFFig. 2, are of the rotary

power driven type, the construction and

operation of which are described in detail
in the patent to McBerty, No. 1,097,868, is-
sued May 26, 1914.

The sequence switches shown in the sev-
eral figures of the drawing are similar in
structure and operation to the one described
in the patent to Reynolds and Baldwin, No.
1,127,808, issued February 9, 1915.

The sequence switch contacts to the left
of the vertical broken line in Fig. 1 are part
of timing sequence switch 100, and those to
the right of this line are controlled by the se-
quence switch 130. All of the sequence switch
contacts in Fig. 2 belong to the sequence
switch 280. Likewise all of the sequence
switch contacts in Fig. 4 are a part of the
sequence switch 420. In Fig. 3 all contacts
above the horizontal broken line are con-
trolled by the sequence switch 350, while all
contacts located within the broken rectangles
at the bottom of the figure are controlled re-
spectively by the registers 340, 330, 320, 310,
and 300, correspondingly located.

The operation of the exchange system il-
lustrated, from a description of which the
imvention will be best understood is as
follows:

The extension of a calling line over a first
line finder takes place in the manner de-
scribed in the DBritish patent to Western
Electric Company, Limited, No. 143,277, ac-
cepted May 27, 1920. The common start-
ing relay 16 having been energized, as there-
in set forth, a circuit is closed from ground
over the front contact of relay:16, contact
103 of sequence switch 100, and contact 134
bottom of sequence switch 130, for the en-
ergization of relay 136 of the cord. The
power magnet 125 of each second line finder
controlled by the relay 136 is energized in
a circuit over the front contact of relay 136
and sequence switch contacts 142 top and
189 bottom, and the brush carriages of the
second line finders rotate. When the termi-
nal 112 is reached by the test brush of one
of the second line finders, its test relays 147
and 141 are energized in a circuit includ-
ing sequence switch contact 148 top, ter-
minal 112 is made busy, and sequence switch
180 moves from position 1 to position 4.
Relay 136 is released as sequence switch con-
tact 134 bottom opens in position 2 and re-
lays 147 and 141 release as sequence switch
contact 148 top opens in position 4.

In positions 2 to 4 of sequence switch
130 a circuit is established from ground,
relay 150, sequence switch contact 144 hot-
tom and marginal relay 143 to battery. Re-
lay 150 operates, and in turn operates re-
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lays 160, 161 and 164. Marginal relay 143
does not operate under these conditions.
Relay 160 at its front contacts connects a
speech transmission circuit including re-
tardation coil 166 and relay 162 to the call-
ing line. The subscriber having his re-
cetver off the hook, relay 162 is energized
and prevents the energization of release re-
lay 158. Defore connection has been made
to a register, the subscriber may hang up
and release the conmection by causing the
deenergization of relay 162 and the conse-
auent energization of release relay 158.
While sequence switch 130 is passing posi-
tion 8 and is in position 4, the common
starting cirvcuit for the registers, Figs. 2 and
3, 1s closed from ground, right-hand back
contact of relay 158, sequence switch con-
tact 146 bottom, back contact of relay
148, relay 205 of each idle register cir-
cuit and contact 239 of register sequence
switch 230. At the same time a test
potential is placed on the terminals 218 of
the finders 201. KEach connection circuit is
wired to a set of contacts on two associated
finders, finder 201 and finder 202. A group
of registers have, therefore, access fo all
connection or cord circuits which may be
connected to their arc terminals. The en-
ergization of the starting relay 205 closes at
its left-hand contact a circuit over sequence
switch contact 262 bottom and back contact
of relay 213 for the energization of power
magnet 210 and the brush carriage of the
finder 201 searches for the terminals of the
cord civcuit. When the cord circuit ter-
minals are found a circuit is established
from battery, relay 143, sequence switch con-
tact 144 bottom, terminal 218, high resist-
ance winding of relay 215 and sequence
switch contact 264 of sequence switch 230 to
ground. Test relay 215 operates and makes
the cord cireuit busy to all other finders
similar to finder 201 by shunting its high re-
sistance winding by its low resistance wind-
ing over its front contact to interrupter 212.
When the brushes center themselves, the
ground at the interrapter is removed and
test relay 213 is operated. At its back con-

tact relay 218 opens the circuit of power’

maguet 210 and at its front contact closes

a circuit from ground, left-hand front con-

tact of relay 205, sequence switch contact
262 for the energization of holding magnet
211 and in parallel therewith closes a cir-
cuit over sequence switch contact 236 bot-
tora for register sequence switch 230 which
advances to position 4. When sequence
switch 230 is passing positions 2 and 3 and
ig in position 4, relay 253 is energized in a
circuit from right-hand back contact of re-
lay 247 and over sequence switch contact
251 left. Relay 253 connects the stepping
relay 243 to the connection circuit by way of
the brushes 216 and 217.
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At the same time the register test relays

215 and 213 and relay 150 are short-cir-

cuited by a circuit from ground, sequence
switch contact 246, left-hand armature and
back contact of relay 247, brush 218, se-
quence switch contact 144 bottom and wind-
ing of relay 143 to battery. Relays 213, 215
and 150 release. Marginal relay 143 op-
erates and opens the common cord finder
starting circuit thereby causing the remain-
ing finders to cease hunting. The deener-
gization of relay 150 releases relays 160,
161 and 164. Relay 160 at its back con-
tacts connects the calling line with the regis-

5 ter terminals 216 and 217, thus closing the

circuit of the stepping relay 243. When
the sequence switch 230 reaches position 4,
relay 253 having been energized as ex-
plained, relay 243 is energized in a circuit
from ground, one winding of relay 243, one
winding of dialing tone coil 248, cuter front
sequence
switch contact 106. of sequence switch 100,
upper back contact of relay 160, brush 152
of the second line finder and thence through
the telephone circuit and dial contacts over
the other side of the line to brush 153 of the
second line finder, lower back contact of re-
lay 160, brush 217, inner front contact of re-
Iny 253, other winding of dialing tone coil
248, other winding of relay 243 to battery.
As soon as the finder 201 moves, the cor-
responding finder 202 'uuomahcally fol-
lows. The circuit of power magnet 220 is
Josca from ground, right-hand front contact
of velay 205 back conmc‘f of relay 225, the
secord wmdmg of relay 205, power magnet
220 to battery. When the brushes of finder
202 come in contact with the terminals 226 to
229, corresponding to the terminals 216 to
219 selected by finder 201, a cirvcuit is estab-
lished from b hattery, over terminal 219, term-
inal 229 to ground at interrupter 222, "When
the brushes of finder 202 center themselves
this ground is removed and the circuit con-
tinues to ground through relay 225 and the
right-hand front contact of relay 205. Re-
lay 225 operates and causes the energization
of holdma magnet 221 and the deenermza-
tion of power mqonet 220 and of relay 205.
Under normal conditions the finders 201 and
202 will always come to rest on correspond-
ing terminals. Should, however, one of
these finders e moved by hand or otherwise,
while idle, it is possible that the finder 201
may select the cord cireuit some time in ad-
vance of the finder 202, in which case, se-
uence switch 230 may be st epped out of po-
sition 2 and the common starting circuit for
the register be opened at sequence switch
contact 239. Relay 205, vemains energized,
however, by virtue of its second winding un-
til the finder 202 reaches the proper termi-
nais. Should the finder 201 be in contact
with the terminals of the cord circuit at the

moment :the common starting circuit is

closed, the terminals will be immediately
seized and made busy by the energization of
its test relays 215 and 213. This condition
will often be met with.

When “sequence switch 130 reaches. po-
sition. 4, the combined timed metering and
monitoring sequence switch 100 is ener onzed
in a circuit. from ground, back contact of
relay 163, contact 149 bottom of sequence
switch 130 and contact 108 top of sequence
switch 100. Sequence switch 100 advances
to position 6 and then to position 7 by means
of a circuit from ground, contact 145 top
of sequence switch 130 and contact 107 bot-
tom of sequence switch 100. ‘

Premature release—~1f the calling sub—
scriber fails to dial within a predetermined
time, or in the case of a false eall, 1. e., a-call
due to a ground, crossed wires, or the like,
sequence switch 130 of the cord circuit and
sequence switch 230 of the register .circuit
will remain in position 4. . In such circum-
gtances timing sequence switch 100 passes
through the ioﬂowmo sequence of operation.
Sequence switch 100 bemfr in.position 7, as
above described, the Consta.ntly rotating 'in-
terrupter 114 alternately closes and opens,
for equal periods, a circuit from ground,
interrupter 114, contact 1385 bottom of se-
quence switch 130, timing sequence switch
contact 104 and relay 136 to battery. When
the -interrupter 114 closes, relay 136 ener-
gizes and closes a circuit at contact 102 top
for moving sequence switch 100 into. posi-
tion 8. When- mterrupter. 114 “opens this
circuit, relay 136 is released and af its back
contact closes a circuit over contact 102 bot-
tom of sequence switch 100 for the energiza-
tion of sequence switch 100 which advances
to position 9. This cycle of operations con-
tinues until sequence switch 100 reaches po-
sition 12, from which position it advances to
position 13 by means: of a circuit- from
ground, contact 145 top of sequence switch
130 and contact 107 bottom of sequence
switch 100. From . this point sequence
switch 100 continues under the control of
interrupter 114 as above deacrlbed until it
has advanced into position 17.

The exact time required to step sequence
switch 100 from posMon 7 to position 17 will,
of course, depend upon the position.of in-
terrupter 114 at the moment when the e¢ir-
cuit of relay 186 1s closed at contact 135
bottom.

When sequence switch 100 reaches posi-
tion 17, the circuit of stepping relay 243 is
opened at contact 106 .01 sequence switch 100.
Relay 243 deeuergizes and causes the ener-
gization of relay 240 in positions 4, 6, 8, 11
and 13 of sequence switch 230. The en-
ergization of relay 240 causes the energiza-
tion of relay 237. In each of these p081t10ns
a circuit is established from ground, front -
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contact of relay 237, sequence switch contaet
9236-and sequence switch 230 to battery. By
this circuit and the circuit over its local ¢on-
tact 281, sequence switch 230 is advanced
from position 4 to position 15, in which posi-
tion a.circuit is closed from ground, contact
366 of sequence switch 350, and contact 236
of sequence switch 230 for the energization
of sequence switch 230, which moves into po-
sition 1. As sequence switch 230 leaves po-
sition 15, relay 253 is released.

In positions 5 and 6 of sequence switch
280, -a circuit is established from ground,
right-hand back contact of relay 247, se-
quence switch contact 232 top and contact
353 top for the encrgization of sequence
switch 850, which advances to position 3.
In this position it is again energized in a
circuit from ground, back contact of relay
373, sequence switch contact 874, contact 256
of sequence switch 230, one winding and
back comtact of relay 378, (also in parallel
through the other winding of this relay)
sequence switch contact 864, contact 342 top
of register 340, and sequence switch contact
365, and advances to position 4. In this
position sequence switch 350 is energized in
a circuit including its c¢ontact 353 and con-
tact 282 of sequence switch 230, in positions
7 to 13, and advances to position 5. In
position 5 of sequence switch 350 a circuit
is established from battery to the winding
of said sequence switch, lower contact 365,
contact 342 of register 340, lower contact
364, contact 334 of register 330, upper con-
tact 862, contact and armature and right-
hand winding of relay 378, contact 256,

‘upper contact 374 to ground at the armattire

and contact of relay 373. Sequence switch
350 advances from position 5 into position
7. A circuit is then established from
ground, contact 233 of sequence switch 230
and sequerce switch contact 353 top of se-
quence switch 350; sequence switch 3850
moves into position 9, in which its energiz-
ing circuit is closed as in position 3, except
that instead of passing through sequence
gwitch contact 364 top, ete., 1t passes through
sequence sWitch contact 399, register contact
323 top, sequence switch contact 362, regis-
ter contact 334, sequence switch eontact 864
bottom, register contact 342, and sequence
switch- contact 365.  Sequence switch 350
goes to position 10 in which its eircuit is
closed over its contact 353 and contact 233
of sequence switch 230, or over its contact
365 top and contact 233 of sequence switch
930. In position 11 of sequence switch 350
its energizing circuit is closed over sequence
switch contact 854, register contact 318, ge-
quence switch contact 356 and thence over
the back contact and winding of relay 378,
contact 256, upper contact 374 to ground at
the armature of relay 373; or over contact
951 of sequence switch 230 and back contact

1,570,584

of relay 247, In position 12, the circuit is
over sequence switch contact 365 top and
contact 233 of sequence switch 230; in po-
gition 14, over sequence switch contacts 854,
régister contact 804, back contact of relay
355, register contact 302, sequence switch
contact 356 bottom, and back contact of re-
lay 878, ete., or contact 233 of sequence
switeh 230; in position 16, the same as for
position 9; in position 17, the same as for
position 11; in position 18, the same as for
position 11. Sequence switch 850 therefore
returns to normal position.

As sequence switch 850 passes position 2,
a cireuit is momentarily closed from ground,
sequence switch contact 375, brush and ter-
minal 228, and contact 137 of sequence
switch 180, sequence switch 130 to battery.
Sequience switch 130 moves into position 5,
in which position the circuit of relay 136
i3 opened at sequence switch contact 135

70

75

80

bottom. At the same time sequence switch

100 is advaneed to position 18, the energiz-
ing cirenit extending from ground over se-
quence switch contact 145 bottom and se-
quence switch contact 108 bottom. In posi-
tion 18 of sequence switch 100 the circuit of
the monitoring lamp 119 is closed from
ground, sequence switch contact 145 bottom,
timing sequence switeh contact 109, holding
key 115, lamp 119 to battery. Sequence
switch 130 remains in position 5 and se-
quence switch 100 in position 18 until they
are released by the subscriber or operator.
When the register circuit is released, a short-
circuit around relay 150 through brush and
terminal 218 is removed and relay 150 be-
conies reenergized in a circuit from ground,
winding of relay 150, resistance 157, sequence
switch c¢ontact 144 top, winding of marginal
relay 143 to battery; relays 160, 161 and 164
are therefore also reenergized.

Until the holding key 115 is thrown, the
subscriber may release switches 160 and 130
at any time by hanging up his receiver,
thereby closing a circuit from ground, front
contact of relay 161, baclk contact of relay
162, sequence switch contact 159 top, release
relay 158, holding key 115 to battery. Re-
lease relay 158 18 energized and locks up over
its left-hand front contact and sequence
switch coiitact 155 bottom, and freeing the
calling subscriber’s line by opening at its
left-hand back contact the cireuit of the wire
to terminal 154. At its right-hand front
contact relay 158 closes an energizing circuit
over sequence switch contact 132 top for
sequence switech 180 which is returned to
normal.  Sequence switch 130 passes posi-
tions 8 and 16 since relay 141 is energized in
these positions over the home contact of in-
terrupter 156, sequence switch contact 138
and magnet 171 to battery; the circuit for
sequence switch 130 is closed in these posi-
tions from ground, sequence switch contact
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142 bottom, front contact of relay 141 and
sequence switch contact 140 top.

The operator upon noting the. burning of
monitoring lamp 119 may throw holding
key 115. This transfers the cirenit of the
monitoring lamp to the back contact of the

calling supervisory relay 162 and opens the

circuit of the release relay 158, so that
should the line become free the lamp will
again burn but the connection circuit will
not be veleased. While the connection cir:
cuit is thus held, the operator may make
connection through the key 118 and apply
the usual test to the line and when desirable
may apply a howler. In the cagse of a false
call the operator will, after a predetermined
period, turn the fault over to the wire chief
for attention. Tt will be noted that if the
circuit is not in its normal condition, either
the monitoring lamp will burn or else the
holding key 115 must be in an off normal
and conspicuous position; either one of these
conditions indicates a fault.

Local call—The capacity of the exchange
is assumed to be 100,000, the designation of
each subscriber’s line containing five digits,
and five registers being employed; one for
each dlo‘lt of a deswnfmon The sub-
seriber’s lines accessible over switches con-
trolled by the registers at an exchange are
divided into three zones. Subsecribers in the
fivst zone e. g., those which may be reached
without going through another exchange are
des10nf1ted by numbers the first or ten thou-
sands digit of which is 1, 2, 3, 4, 7, 8 or 9,
those in the second zone are deswn vted by
numbers whose first digit'is 5; and those in
the third zone by numbﬂrs whose first digit
is 6.

With register sequence switeh 230 in posi-
tion 4, a circuit is established from ground,
over back contact of relay 237, front contact
of relay 243, to dlfferemnlly wound relay
241 and thence in one direction through the
111011 vesistance winding of relay 241 and

etardation coil to b(utery, and in the other
dn ection through the low resistance winding
and back contqct of relay 241, sequence
switch contact 288 bottom, ten thousands
register 340 to batter As register 340 ad-
vances from position 0 to p051t10n 1 the dif-
ferential windings of relay 241 are unbal-
anced by the Ofound placed on the back con-
tact of relay 41 at contact 341 of register
340. Relay 241 breaks its back contact and
remains energized over its high resistance
winding as lonn as rvelay 243 remains ener-
gized.

Let it be assumed that the first of the five
digits of the designation of the wanted sub-
Scllbe]‘s line is 4 which corresponds to a
train of four openings in the line circuit at
the dial, the last opening, as in the case of
each dlglt being relatively long. Upon
each short opening of the line civeuit relay

243 releases and in turn, releases relay 241.
When the line circuit again closes following
each short opening, relay 248 is reenergized
and register 340 advances one step. ‘When
the ]ono opening is reached relay 243 re-
mains deener gized long enough to cause the
energization of relay 240 by a circuit from
oround back contacts of rehys 237 and 243,
1elay 240, and sequence switch contatt 239
to battery. Relay 240, which is slow to en-
ergize, opers ates and closes an energizing cir-
cuit for relay 237, which locks up over its
front contact and closec an enermmnc circuit
over sequence switch contact 236 top for
sequence switch 230; the latter advances to
position 6, releasing relays 240 and 237 by
opening contacts 239 and 236. BV the time
position 6 is reached the line circmit is again
closed and relay 248 reenergized. In posi-
tions 6, 8, 11 and 13 of sequence switch 230,
thousands register 330, hundreds remstel
320, tens register 810 and units rems‘rel 300
are,.in lile manner successively’ enelgmed
and advanced to positions determined by the
corresponding digits of the designation of
the wanted line. When the dmhng 18 com-
pleted, sequence switch 230 is advanced to
position 16, being first energized in a circuit
from. ground front contact of relay 237 and
sequence switch contact 286, and. then in a
circuit over local - contact 231. When
sequence switch 230 leaves position-15 by
means of a circuit closed over contact 244
and back contacts of relays 2438 and 237, the
circuit of relay 253 is opened at sequence
switch contact 251 and this relay releases.

To extend the call to the desired line,
first, second and third group selectors and
final selectors are provided. A first selector
is shown at the right of Fig. 1 and a second
group selector for extending calls to lines
terminating in the same exchange is shown
in Tig. 4; a second group selector as ar-
lanoed for extending calls received in an-
other exchange is shown in Fig. 3 of the
drawings formuw part of British Patent No.
143, 977 above referred to, Higs. 6 and 7 of
said drawings illustrating. a third group
selector and a final selector.

When sequence switch 230 ‘has reached
position 5 a circuit is closed from- ground,
right-hand back contact ‘of relay 247, se-
quence switch contact 232, and contact 363
of sequence switch 350 for the energization
of sequence switch 350 which advances from
position 1 to position 8. In position 2 of
switch 350, a circuit is closed from' ground,
sequence switch contact 375 top, terminal
928, contact 137 of sequence switch 130, for
the energization of sequence switch 1%0
which moves from position 4 into position 5.

The timing sequence switch 100, havma
been advanced to position 7 as above - de-
scribed, is returned to position 1, the ener-
gizing circuit ‘being first from 'g‘round,. con-
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tact 145 of sequence switch 130, contact 108
of sequence switch 100, and sequence switch
100 to battery; then in position 18 of the
latter sequence switch, from ground, right-
hand back contact of relay 150, contact 107
bottom of sequence switch 100, and sequence
switch 100 to battery.

When sequence switch 350 reaches posi-
tion 3; the fundamental circuit is establish-
ed from ground, sequence switch contact 372
bottom, back contact of relay 370, relay 378,
brush and terminal 227, contact 131 bot-
tom of sequence switch 130 and relay 136
to battery. Relays 373 and 136 are oper-
ated; at its front contact relay 136 closes
a circuit over contact 105 of sequence switch
100, and contact 140 bottom of sequence
switch 130, for the energization of sequence
switch 130 which advances to position 6.
In this position a circuit is closed from
ground, front contact of relay 136, sequence
switch contact 132 and trip spindle magnet
190 to battery. As the trip spindle rotates,
it short-circuits at the top contact of ifs
interrupter, the winding of relay 878 once
for each position reached. Xach time re-
lay 873 is short-circuited, a circuit is estab-
lished from ground, back contact of relay
378, sequence switch contact 374 top, contact
256 of sequence switch 230, to differentially
wound relay 378, and from there in one
direction through one winding of relay 378,
to battery, and in the other direction through
the other winding and back contact of relay
378, sequence switch contact 364 top, con-
tact 842 of ten thousands register 340; wind-
ing of vegister 340 to battery; vegister 340
is therefore moved forward one step toward
normal position for each step taken by the
trip spindle, relay 378 functioning in the
same way as relay 241 of the stepping in
cirenit. When register 340 reaches its home
or zero position and when relay 373 is short-
circuited, the usual stepping circuit is es-

5. tablished to the register, but instead of pass-

ing through the register winding it passes
over register contact 342 top, contact 365
bottom of sequence switch 350, and to bat-
tery through relay 370 and sequence switch
The fundamental circuit
is opened at the back contact of relay 370
and sequence switch 350 goes to position
4, When the trip spindle completes the
step through which'it is passing, and ground
at the top contact of its interrupter is re-
moved, relay 136 releases since its alternate
circuit is open at the bhack of relay 370.
A circuit i1s established from ground, back
of relay 136, and sequence switch contact 137
top, for the energization of sequence switch
180, which advances to position 7. The
trip spindle comes to rest since its energiz-
ing circuit is opened at the front contact of
relay 136. )

In. pesition 7 of sequence switch 130, the

1,479,084

energizing circuit for the brush carriage
power magnet 170 1is established from
ground, over sequence switch contact 142
bottom, back contact of relay 141 and se-
quence switch contact 139, and the brush
carriage scarches for an idle trunk line to
a second group selector in the well-known
manner. When an idle trunk is found a
circnit is established from battery, (Fig. 4)
contact 425 of sequence switch 420, terminal
and brush 181, contact 148 of sequence switch
130, high resistance winding of test relay
147, sequence switch contact 146, and right-
hand back contact of relay 158 to ground.
Relay 147 operates and causes the energiza-
tion of test relay 141, thus bringing the
brush carriage to rest in the well-known
manner, by deenergizing the power magnet
170 and energizing holding magnet 171; a
cireuit is also established from ground, se-
quence switch contact 142, front contact of
relay 141 and sequence switch contact 140
top, for the energization of sequence switch
130 which advances to position 9.
Sequence switch 350 remains in position 4
until  after the thousands digit has been
registered and sequence switch 230 has been
advanced to position 7. A circuit is then es-
tablished from ground, right-hand back con-
tact of relay 247, contact 232 of sequence
switch 230 and contact 3853 of sequence
switch 850 for the energization of sequence
switch 850 which advances to position 5.
The fundamental circuit is established from
ground, contact 427 of second group selector
sequence switch 420, terminal and brush 182,
upper back contact of relay 164, terminal and
brush 226, sequence switch contact 372, back
contact of relay 870, relay 373, terminal and
brush 227, sequence switch contact 131 top.
lower back contact of relay 164, terminal
and brush 183, sequence switch contact 426
bottom and relay 429 to battery. Relays
373 and 429 are energized. A circuit is es-
tablished from ground, front contact of re-
lay 429 and sequence switch contact 422 top,
for the energization of sequence switch 420,
which advances to position 2. In this posi-
tion, trip spindle power magnet 430 is ener-
gized in a eircuit from ground over the front
contact of relay 429 and sequence switch con-
tact 434, The trip spindle 430 and thousands
register 330 are advanced together step-by-
step, in the well-known manner, until the
register reaches its home position. - Relay 370
is then energized, in a circuit over sequence
switch contact 365 bottom, contact 342 top
of register 340, sequence switch contact 364
bottom, contact 334 top of register 330, se-
quence switch contact 362 top, back contact
of relay 378, contact 256 of sequence switch
230, sequence switch contact 374 top and
back contact of relay-873 to ground ; sequence
switch 350 is energized in a circenit in par-
alle] with relay 370 and advances to position
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7. The fundamental cu"cmt 1s opened at the
back contact of relay 370, and relay 429 is
released, establishing over its back contact a
circuit for sequence switch 420 which ad-
vancee to position 3. In this- position the
brush carriage power magnet 440 is ener-
m/ﬂd and the second selector searches for an
idle line to the third selector, in the usual
manner. In a similar manner, as described
more fully in the Britich Patent No. 143,277,
above referred to, the hundreds reglster 3920
is returned to normal in connection with the
third group selector with sequence switch 350
in position 9, and the tens register 310 and
the units register 300 are returned to normal
in connection with the final selector, sequence
switch 350 being in positions 11 and 14 re-
spectively. :

Since register 340 is not in its normal po-
sition when sequence switch 350 passes posi-
tion 2, the circuit of relay 369 is open and
this relay remains unenergized; therefore
when sequence switch 350 passes position
5 after the operation of the thousands regis-
ter 330, a circuit is established from ground,
contact 363 top of sequence switch 300 left:

hand back contact of relay 369, sequence
switch contact 375; brush and terminal 228,
contact 137 of sequence switch 130, and se-
gquence switch 130 to  battery. Sequence
switch 130 goes to position 11, in which it
vemains. After the selection is complete, se-
quence switch 35C of the register is energized
in a civeuit from ground, (Fig. 2) right- hand
back contact of relay 24:7 contact 251 of se-
quence switch 230, (Whmh has advanced to
position 16 as above described) contact 356
of sequence switch 850, contact 302 top of
units register 300, back contact of relay 355,
contact 304 of remster 300, contact 854 of
sequence switch 350 sequence switch - 850
advances to position 16 and a circuit is es-
tablished from ground, rloht hand back con-
tact of relay 247, sequence ‘switch contact 251,
sequence switch contact 399, contact. 323 top
of register 320, sequence switch contact 362
bottom, contact 334 top of register 330, se-
quence - switch contact 364 bottom, contact
342 top of register 340, sequence switch con-
tact 365 bottom and s <*equen(e switch 350 to
battely sequence switch 350 advances to
po»mon 17 1n which a similar circuit is es-
tablished over sequence switch contact 356,
contact 318 top of register:310, and sequence
switeh contact 354 for the energization of
sequence switch 350 which advances to posi-
tion 18: in this position a similar circuit is
established over the sequence switch contact
356, register contact 302 top, back contact
of relay 355, register contact 304 and se-
quence switch contact 354. Sequence switch
350 moves into position 1, and a eircuit is es-
tablished from ground, contact 366 top of

" sequence switch 350, contact 236 top of se-

85

quence switch 230, and sequence switch 230

to ground. Sequence switch 280 moves mto
posmon 1.

When the sequence switch 230 leaves posi-
tion 15, the short-circuit of relay 150 at se-
quence ‘switch contact 246 is removed, and
relay 150, and consequently Ieldye 160, 161
and 164 are again energized.

When_the called _party answers, 1elay 163
1s energized in a circuit completed over the

called subscriber’s line. " A circuit is estab-
lished from ground, front contact of relay
163, contact 151 bottom of sequence switch
130, timing sequence switch contact 107 top,
timing sequence switch 100 to battery, Se-
quence switch 100 advances to position 6,
and in passing through positions 2 to 5. in-
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80

clusive, establishes a cireuit from the meter-

ing booster battery 120, timing sequence
SWlfCh contact 111 bottom, contact 155 top

-of sequence switch 180, left-hand back con-

tact of relay 158, second line finder brush
and terminal 154 corresponding first line
finder brush, and. cut off relay 57 and serv-
ice meter 58 of the calling line, to the ex-
change battery. The service meter records
one count. The timing sequence switch 100
remains in position 6.

If the calling subscriber hangs up, relay
162 releases and a circuit is established from
ground, front contact of relay 161, back
contact of relay 162, release relay 158 hold-
ing key 115 to battely Relay 158 opelateo
and establishes a circuit from ground over
its right-hand front contact and sequence
switch contact 182 top for the energization
of sequence switch 130 which adyances into
position 15. from which point the release of
the connection proceeds in the well- known

manner.

Should, however, the called subscriber, but
not the calhnd subscriber hang up, a cireuit
is established from ground, back contact of
relay 163, 'sequence sw1tch ‘contact 149 top,
tumno sequence switch contact 110 bottom
and tlmlno sequence switch 100 to'battery.
Sequence sw1tch 100 advances to position 7
and in this position comes under the con-
trol of interrupter 114 and is advanced to
position 18, as in the case of a false call, .
described above.

Should the calling subsc r]bel f ful to hang
up before the expir ation of the timed perlod
as determined by interrupter 114-and se-
quence switch 100, a circnit is established
from ground, back contact of relay 163,
sequence switch contact 149 top, contact 110
top, winding of release: relay 158, holding
key 115 to battery. Relay 158 releases the
connection and frees the calling and called
lines. The calling line being closed is se-
lected by another connection’ circuit and if
it is not opened in the prescribed time ap-
pears as a false call,"as described above.

Should the called subscriber during con-
versation only: momentauly open the' line
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circuit relay 163 releases and starts timing
sequence switch 100 on its way to position
18. This sequence switch however, does not
pass position 12 since its energizing circuit,
by way of its contact 110 bottom, is open in
this position, relay 163 having been only
momentarily released.

If the called subscriber’s line is found busy
or if the called subscriber does not answer,
relay 163 is not energized, and when the
calling subscriber abandons the call and ve-
stores his receiver to its hook, release re-
lay 158 is energized and restores the connec-
tion without metering. This arrangement
also permits operators, when tandem trunk-
ing, to answer with a condenser circuit or
other non-direct current circuit to obtain
the required information from the calling
subscriber and to extend the connection to
the wanted line so as to permit metering to
commence only ihen the called party
answers.

By omitting the connection between tim-
ing sequence switch springs 107 and 110,
the circuit may be changed so as to prevent
releage when the called party hangs up his
receiver, that is, so as to place the release of
the connection entirely under the control of
the calling subscriber.

Distant call—The general method of ex-
tending a call to subscribers’ lines terminat-
ing in a distant exchange is described in the
British Patent No. 143277, above referred
to. As stated above, the first or ten thou-
sands digit of such line, if it is in the sec-
ond zone, is assumed to be 5. When any
number commencing with this digit is dialed,
the ten thousands register 340 is stepped to
position 5, in the manner before set forth.
As sequence switch 850 passes position 2
a circuit is established from ground, se-
quence switch contact 366, contact 345 of
register 840, relay 867 to battery. Relay
367 locks up over its right-hand front con-
tact, and sequence switch contact 363 to
ground. As sequence switch 350 passes into
position 5 when the trip spindle of the sec-
ond group selector has been sei, sequence
switch 130 is advanced to position 11 as in
the case of a call for the first zone. As se-
quence switch 350 passes position 8, a cir-
cuit is established from ground, left-hand
front contact of relay 367. sequence switch
contact 388 bottom, brush and terminal 228,
contact 137 of sequence switch 130, for the
energization of sequence switch 130, which
advances to position 18, in which position
it remaing during the rest of the connection.

When the called subscriber answers, relay
163 is énergized and timing sequence switch
100 advances to position 6, connecting the
metering booster battery 120 to the calling
subscriber’s meter, all as in the case of a call
in the first zone. In position 6, a circuit is
established from ground, centact 145 top of

1,479,984

sequence switch' 180 and timing sequence
switch contact 107 bottom for the energiza-
tion of sequence switch 100, which advances
to position 7. In this position the timing
sequence switch 100 comes under the control
of interrupter 113. This interrupter closes
and opens for equal periods the circuit from
ground for relay 186, and timing sequence
switch 100 is advanced to position 12 as
in ‘the case of a call to the first zone. In
position 12 a ecircuit is established from
ground, contact 145 top of sequence switch
130, timing sequence switch contact 107 bot-
tom, timing sequence switch 100 to battery;
sequence switch 100 advances to position
13, and then to position 17 under control
of the interupter 113. In position 18 the
same circuit is closed as in position 12 and
the timing sequence switch advances to posi-
tion 1, and begins a new rotation. The tim-
ing sequence switch continues to rotate as
long as both the calling and called sub-
scribers’ receivers are off their hooks, the
calling subscriber’s meter being operated
once for each rotation of the timing switch.

When the calling subscriber hangs up,
release relay 158 is energized and effects the
release of the connection, as before described.
Timing sequence switch 100 is returned to
normal regardless of its position, its en-
ergizing circuit in positions 7 to 17 inclusive,
and 1 extending from ground, contact 145 of
sequence switch 130, timing sequence switch
contact 108 bottom, and timing sequence
switch 100 to battery, and in position 18
from ground, right-hand back contact of re-
lay 150, timing sequence s$witch contact 107
bottoir and timing sequence switch 100 to
battery. -

Should the called subseriber, but not the
calling subscriber, hang up, the connection
will remain undisturbed until timing
sequence switch 100 reaches position 18, in
which position a circuit is established from
ground, back contact of supervisory relay
163, sequence switch contact 149 top, timing
sequence switch contact 110 top and release
relay 158 to battery. Relay 158 is operated.
The calling line when freed originates an-
other call and if, in the prescribed time, the
calling circuit is not opened, by the calling
subscriber hanging up, the false call will
come to the attention of the operator, as
previously described.

With the above arrangemient the calling
subscriber is not further charged after the
conversation is broken by either party, and
the calling party may not tie up a long im-
portent junction after the called party
has hung up. ~

As timing sequence switch 100 passes post-
tion 163, a circuit is established including
the secondary winding of the transformer
180, through condenser 191 and timing
sequence switch contact 117 to one side of
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the line, and through a condenser 192 and
timing sequence switch contact 116 to the
other side of the line, and a tone or buzz
is momentarily apphed to the line, indicat-
ing to the calling subscriber that another
charcre is about to be recorded. It is obvious
that the time interval may be increased by
having the contacts 116 and 117 closed in an
earlier position, as 15%.

As previously stated, the numbers of sub-
scribers’ lines in the third zone are assumed
to have 6 for their first digit. When this
digit is dialed at the beginning of a number,
ten thousands register 340 is stepped into
position 6 and when register sequence switch
350 passes position 2, a circuit is established
from ground, sequence switch contact 366,
register contact 345, and relays 367 and 376
in multiple to battery. Relays 367 and 376
are energized and lock up over their right-
hand front contacts. By the energization of
relay 867, sequence switch 180 is advanced
to posmon 13 as in the case of a call in the
second zone. As sequence switch 350 passes
position 13, a circuit is established from
ground, left-hand front contact of relay 376,
sequence switch contact 388, brush and ter.
minal 228, and sequence switch contact 137,
for the energlzatlon of sequence switch 130
which advances to position 15 and remains
in this position until the connec’mon is re-
leased.

When the called subscriber - answers,
supervisory relay 163 is energized and the
timing sequence switch 100 1s placed un-
der the control of interrupter 114, the cir-
cuit being from ground, interrupter 114,
contact 135 bottom of sequence switch 130,
timing sequence switech contact 104, and
relay 136 to battery; at its front and back
contacts relay 136 closes alternate circuits
over timing sequence switch contact 102 top

or bottom, for the energization of the tim-

ing sequence switch 100. The interrupter
113 is shown with two circuit making con-
tacts while interrupter 114 is provided with
four circuit making contacts. Assuming the
speed of rotation of the interrupters to be
the same, it is evident that the interrupter
114 closes and opéns the energizing circuit
of relay 136 approximately tW1ce as many
times as the interrupter 113 in a given pe-
riod. Therefore, the total charge for a con-
versation of given length will be oreater t
for calls in the third zone. The mode of
release and so forth is the same as in the
case of calls to the second zone.

There is thus provided an arrangement
by which for a call in' the first zone, one
unit of charge is made for an unlimited pe-
riod, while for a call in the second or third
zones one unit of charge is made for each
fixed limited period, this period being longer
in the case of calls to the second zome.

Special call—1It is desirable that calls for

=

special services, such as for the “informa-

tion” operator, shall not be metered. In-
making such calls, the calling subscriber

‘dials a number beginning with 0, for in- -

stance 01. Register 340 advances to position

70

0 and register 330 to position 1. Register -
sequence switch 230 advances to.position 8 -
and register sequence switch 850 to posi-

tion 7, in the manner referred to above."

As sequence switch 850 passes position 2, a

“circuit is established from ground, contact

(]

366 of sequence switch 350, register con- .

tact 344 and relay 369 to battery

Relay 369

locks up over its left-hand front contact in -

series with sequence switch contact 363. As
sequence switch 850 passes position 2, cir-
cuit is also established from ground, con-
tact 375 of sequence switch 350, brush and
terminal 228 and sequence sw1tch contact
137 for the energization of sequence switch
130, which advances from position 4 to: posi-
tlon 5.
now selects the level corresponding to the

8¢

85 -

The first group selector (Fig. 1)

digit 0, after which the second group switch -

(F1 4) under control of register 330 se-
lects the level corresponding to the digit 1.

90

Sequence  switch . 180 during this selection -

advances to position 9, as in the case of ‘a
call to the first zone. In Fig.-5 the brushes

482, 483, 412, of the second. group selector

are shown in operatwe relation to the termi-
nals of a trunk leading to the operator’s
position. A suitable swnal 505 at the spe-
cial operator’s posmon, is operated to in-
form her of the call.

As sequence switch 350 passes position 6,
a circuit is established from ground, back
contact of relay 373, sequence switch con-

tact 874 bottom, rlght hand front contact

of relay 369, Wlndlng of relay 247 to bat-
tery.
over its right-hand front contact and se-
quence switch contact 249 bottom. At the
right-hand back contact of relay 247, an
energizing circuit for relay 253 is opened

this relay releases and opens the energizing

05

100

105

elay 247 is energized and locks up

110

circuit of stepping relay 243, which also -

releases. The release of relay 243 energizes
relay 240 in positions 4, 6, 8, 11 and 13 and
in these positions relay 240 offects energiza-

‘115

tion of relay 237, and sequence switch 230

advances to position 15, as previously de--

scribed. In' this position, a eircuit is es-
tablished from ground, back contacts of re-
lays 237 and 243 sequence switch contact

244 and sequence switch 230 to battery. Se-

quence switch- 230 advances to position 16
in which a circuit is established from
ground, sequence switch contact 233 left,
contact 358 top of sequence switch 350, and
sequence switch 350 to battery. Sequence
switch 850 advances to position 9, in which
a circuit is established from: 0'10111’1(1 right-
hand back contact of relay o047 (Whmh has
been released when its energ1z1ng circuit
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was opened at sequence switch contact 249

bottom as seguence switch 230 left position
15), sequence switch contact 251, contact 899
of sequernce switch 230, register contact 323
top, . sequence - switch contact 362 bottom,

register: contacts 384 bottom left, register.
330 to battery. Register 830 is then re-
turned to its normal p051t10n 0, after which
the circuit from sequence switch contact 362
bottom continues by-way of register contact

334 to sequence switch contact 364 bottom, .

and, as register 340. is held in position ().
by way of regloter contact 342 top, sequence
switch ..contact 365 bottom and sequence
switch 350 to battery. Sequence switch 350
advances to position 10, in which:a circuit

is established from ground, sequence switch -

- contact 233, sequence switch contact 365. top
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and - sequence switch 350 to hattery. Se-
quence. switch 350 advances to position 11,
from which it is driven by a circuit from
ground, back contact of relay 373, sequence
switch contact 374 top, sequence switch con-
tact 256, winding and back contact. of re-
lay 378, sequence switch contact 356, regis-
ter contact 318 top, sequence switch contact
354, sequence switch 350 to battery. Se-
quence gwitch 850 is driven through posi-
tion 12 by a cireuit from ground, sequence
switch ~contact 233, right, sequence switeh
contact 365.and sequence 3witch 350 to bat-
tery. - Segquence switch 350 is then returned
to position 1 as described in connection with
its release after the:extension of a call to
a subscriber’s line in the zero zone.

The energization of relay 247,-as above
described, removes at its.left-hand contact,
the short circuit from relay 150, which latter
rehy however, is enerowed in- series with
resistance 157, seqvence switeh contqcu 144
marginal 1ehy 143-to battery.. The intro-
dnction of the resistance 157 mto the circuit
of the test potential placed on the register
terminals 218; prevents another selection of
this connection -circuit by another register
should one happen to- malke contact with the
finder arc terminals. By the energization
of relay 150, a civeuit is closed over its
left-hand front contact and the right-hand
back .contact of release velay 158, for the
energization. of relays 160, 161 and 164
the enercrl?fxtlon of these three. relays ex.
tends the talking circenit from the second
line finder brushes 152 and 153 to the first
group switch brushes 182 and 183, and alse

frees the talking circuit from connection .

with the register finder terminals.
Should the special operator’s answering
cireuit include a closed circuit -for direct
current such as is.shown-in Fig. 5, relay 163
will be energized when the operator answers
by inserting her plug 501 in jack 502, thus
short-circuiting the winding of the. release
relay 158 over the front contact of relay 163
and- sequence switch econtact 151 top.. The

" nection.
mission cireunit at the front contact of relay 70 -
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_calling subscriber may signal the operator .

and in-so doing deeneroues SUpervisory re-
lay 162 without fear of releasing the con-
The opening of a called Tine trans-

162, causes the deenergization of relay 503
in the operator’s ClI‘CLllt and the cireuit of
lamp 504 1s established over the sleeve con-
tacts of jack 502 and plug 501, .back contact

of relay 503, lamp 504 to ba.ttery,’ and lamp 75 -

504 is 1lluminated. In this way the calling
subscriber is placed under the full control of
the answering operator.

Should the answering subscriber’s circuit

include condensers such as shown in Fig: 6, .80

supervisory relay 163 will not be .energized ‘
and .the calling subscriber may release at
any time before, during or after the oper=-
ator’s answer. The act of hanging up by .

the calling subscriber, releases.supervisory 85 -

relay 162 and thereby .establishes a circuit
from ground, front contact of. relay 161,
back contact, of relay. 162, sequence switeh .
contact 159 top, release 1ehy 158, holding

key 115 to battery. Sequence switeh 130 18 90

energized in a circuit from ground, right-
hand front contact of relay. 158 and sequence . .
switch contact 132 top, and advances to',
position 16. -In this position the brush car-.-

riage is restored, circuit . from ground, back 5 -

contact of relay 141, sequence switch con-
tact 139 bottom, brush carriage 170  to.
battery. Relay 141 is energized .when the
home contact at interrupter 156 .is closed.

Sequence switch 180 is enercrlzed in- g eir-:100.

cuit from ground, sequence “switch contaet,
142, front “contact of relay 141, sequence’.
switch contact 140 and. sequence switch 130
to battery and returns to position 1. The .

trip spindle is also returned to normal, cir- 105

cuit from ground, trip spindle interrupter,
gequence SWI‘cch cont‘tct 1382, power magnet
190 to battery.

It is to be noted that on, connectlons of

this character the metering sequence switch 110

is not brought into serviee,

Tt is important that when two finders 201
simultaneously make connection with the
cord cireuit, the sender should not be dis- -

tarbed ; that is, -some other finder should. 115

be able to select the cord circuit immediately
afterward. In such case, re]ays 215 and 213
of both finders are energized in position 1
of the associated sequence switches 230, as.
described above.
230 passes position 2, the; high resistance
of relay 215 is .opened at sequence switch
contact 264, whereupon relays.218 and. 215y
release, since the current ﬂowmg through .

the test relay at both,finders is not’ sufﬁ— 125

cient to maintain their. energization. In
position 2 of sequence switch 230 a circuit,
is established from ground, sequence SW1’(ch
contact 262, back contact of relay 218, se-

quence switch contact 249, winding. of, relay 130 .,

As .each sequence switch 120
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247 to battery. Relay 247 locks up over its
front contact in a circuit from ground, front
contact of relay 247, sequence switch contact
249, winding of relay 247 to battery. This
relay is sluggish in releasing so that it does
not fall away during the momentary open-
ing of its circuit as sequence switch contact

249 passes from position 2 to position 3.

The energization of relay 247 prevents the
energization of relay 253 and consequently
also prevents the energization of stepping
relay 243. Relay 247 also removes the short-

circuit to ground over brush and terminal.

218, thereby preventing the deenergization
of relay 150 of the cord circuit. Relay 240
is energized over the back contact of relay
243 in positions 4, 6, 8, 11 and 13 of se-
quence switch 230, and therefore in these
positions sequence switch 230 is energized
over the front contact of relay 2387 and ad-
vances to position 15. In position 15 a cir-
cuit is established from ground, contact 266
of sequence switch 850 in position 1, contact
236 of sequence switch 230, sequence switch
230 to battery. Sequence switch 230 returns
to position 1. Sequence switch. 850 is not
disturbed.

What is claimed 1s:

1. In a telephone system, a cord circuit,
selective switches for extending said cord
circuit to establish talking connections, a
register sender for controlling the selective
movement of said switches, a finder mecha-
nism consisting of a plurality of separately

5 movable finder switches, and means for op-

erating all of said finder switches simulta-
neously to associate the register sender with
said cord circuit.

2. In a telephone system, a cord circuit,
selective switches for extending said cord
circuit to establish talking connections, a
register sender for controlling the selective
movement of said switches, a finder mecha-
nism individual to the register sender and
consisting of a plurality of separately mov-
able finder switches, and means for operat-
ing said finder switches simultaneously to
associate the register sender with said cord
cireuit.

3. In a telephone system, a plurality of
cord circuits, selective switches for extend-
ing said cord circuits to establish telephone
connections, a register sender for controlling
the selective movement -of said switches, a
finder mechanism consisting of a plurality
of separately movable finder switches, and
means for operating said finder switches
simultaneously to find a particular one of
said cord circuits and to associate said reg-
ister sender therewith.

4. In a telephone system, a plurality of
cord circuits, selective switches for extend-
ing said cord circuits to establish talking
connections, a register sender for controlling
the selective movement of said switches, a

finder mechanism consisting of two separate-
ly operable finder switches, and means for
starting said finder switches in operation si-
multaneously, the first finder operating to
find a particular one of said cords and. to

-

connect said register sender with such cord, .

the second finder operating to find the same .

cord circuit and to connect said sender there-

with.

connections, 2 register sender for controlling
the selective movement of said switches, a
finder mechanism consisting of two separate.
finder switches, means for starting said find-
ers in operation simultaneously, both of said
finder switches operating to find the same
particular cord circuit and to associate the
register sender therewith, and means de-
pendent upon one of said finders having
found the cord circuit for enabling the other
of said finders to subsequently find the same
cord circuit. :

6. In a telephone system, a plurality of
cord circuits, selective switches for extend-
ing said cord circuits to establish talking
connections, a register sender for control-
ling the selective movement of said switches,
a finder mechanism consisting of a plural-
ity of separately movable finder switches,
each of said finder switches having sets of
terminals representing said cord cireuits,
means for starting said finder switches in .
operation simultaneously, and means for
stopping each finder switch when it reaches
the terminals identifying a particular one of
said cord circuits, said finders serving joint-
ly to associate the register sender with such
cord circuit. - - :

7. In a telephone system, a plurality of
cord circuits, selective switches for extend-

ing said cord circuits to establish talking

connections, a plurality of register senders
for controlling the selective movement of
said switches, a plurality of finder mecha-
nisms one for each of said senders and each
mechanism - consisting  of a plurality of
separately movable finder switches, means
for starting in operation the finder switches
of each finder mechanism to search for a
particular one of said cord circuits, and
means operated when the finder switches of
any one of said mechanisms finds the de-
sired cord circuit for discontinuing the op-
eration of the finder switches of the remain-
ing mechanisms and for associating the cor-
responding register sender with said cord
circuit. :

8. In a telephone system, a calling line
and a called line, a plurality of cord cir-
cuits, means for extending the calling line
to one of said cord cirenits, selective switches
for extending said cord circuit to the called
line, a register sender for recording the des-

5. In a telephone system. a plurality ;lof. 5
«cord circuits, selective switches ‘for. extend-
ing said cord circuits to establish talking
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ignation 'of the called-line and ‘foi".‘cc')iiytrol—
lIing ‘the operation of said selective switches

in accordance therewith, and a finding mech-

anism- consisting of two separately movable
finder switches, the first finder switch sery-
ing to comnect the register seider to said

cord circuit to receive the' record of ‘the-
called line, the ‘second finder switch béing
operable simultaneously for connecting the

register sender to the cord circuit to’enablé
the register sender to selectively control said
selective switches.

9. In a telephone system, a calling'lihe

and a called line, a plurality of cord cir-
cuits, means for extending the calling line to
one of said cord circuits, selective switches

for extending said cord circuit to thé cdlled

1,479)984

line,” a ‘régister sendér,

the itpulse ‘circuit ‘for setting’ the registers
of said sender, a'second finder’switch oper-
ablé to'agsociate tlie régister sender with the

ame.cord cireuit to complete 'a”control cir-,

cuit from ‘thé sender to said cord circut,

and‘means operated over the control circuit -

for ‘controlling ‘the selective switches in ac¢-

cordance with' the ‘setting of the register

sender.’ '

In' witness whereof T 'hereinto subseribe.

my name this 24th day of May, A. D. 1921.
GERALD DEAKIN.

_ a finider switch op--
erable to find ‘said cord circuit to complete
an- impulse’ civcuit fréri such cord circuit,
to the register sender, méans operated ‘over
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