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LIPA POLINKCWSKY, OF NEW YORK, N. Y., ASSIGNOR T0 WESTERN BLECTRIC COM-

PANY, INCORPORATED, OF NEW YORX,

N. ¥, A CORPORATION OF NEW YORK .

TELEPHONE-EXCEANGE SYSUENM.

Application fled June 14,

To altwhom it TR CONCETT

Be it known that I, Lara Porixgowsky,
a citizen of Russia, residing at New York,
in the county of New York and State of
New York, have invented certain new and
useful TImprovements in Telephone-Fx-
change Systems, of which the following is a
tull, clear, concise, and exact description.

This invention relates to. telephone. ex-
change systems employing machine switch-
ing apparatus for setting up connections he-
tween subscribers’ lines.

More particularly it relates to a system in

which means arve provicded for establishing
connections with lines of different character,
such as subscribers’ lines local to a given ex-
change or satellite and subscribers’ lines be-
longing to g distant exchange.

An object of the invention is to provide
for message registration in a system of this
type with means for d:iscriminating between
diffevent classes of calls, whereby it a con-
nection is extended to a line of one character,
the call is charged to the calling line but
is not charged it a connection is established
with & line of a different class.

A feature of the invention, relates to an ar-
rangement in which a register controlling
mechanism, adapted to control the operation
of selective switches, is capable of diserimi-

nating between different classes of calls,

whereby message vegisters associated . with
the calling lines are operated wheii lines of
certain character ave ealled wherveas aaid
registers ave not operated when lines of dif-
ferent charvacter ave called.

A further feature of the invention relates

to an arrangement in which the register con-
trolling mechanism is capable of discrimi-
nating between calls of different character
such that when a call is made to 2 certain
class of lines, means are operated which later
become effective to charge the call during re-
lease of the connection. ,

A still further feature of the invention
is the provision, in a gystem where a register
controlling mechanism in a switching sta-

tion ig adapted te control both the switches..

in said station and also the switches in a
distant exchange, of means whereby -said

controlling mechanism. is arranged to dis-

tinguish between local calls and calls to the
distant exchange for the purpose of causing

-present invention, a message registering ar-
rangement is provided whee

‘that upon release.of the

‘switches, is so. designed

1919, Serial No, 304,144,

the operation of the message registers of

calling lines when connections are extended

to ﬁhe"exchange lines. o ‘
Such other and further features as

the following description: and. the appended
claims. ~

In the V‘dmwingg,"‘ Flg 1 »show_s_'a. sub- .
the multiple

scriber’s. line terminating in
terminals of a first line finder switch, 1 g
satellite and the circuits for operating said
finder switch. S : o

Fig. 2 illustrates in detail the cireuiy ay-
rangement of a second line finder switeh and
a first group, '
together with means for associating .a reg-
ister controlling mechanism with the  cir-
cuits of the group selector.
shows diagrammatically
switch having access to, called lines loeal to
the satellite, and a first group selector, see-
ond group. selector; a final selector
a igtant exchange with a subseriber’s line.
of the exchange terminating
seleetor switch, Ly oo

Figures 8 angd 4 ilustrate in detail the cly-,
cuits and apparatus of a register controlling

mechanism. for controlling the.operation. of:
the selector switches both in the satellite and

in. the distant exchange.

-~ In accordance with the principles of the

“ES

g calling
subseriber in g satellite may ‘
into. connection with, the lines of other sub-
seriberg belonging to the same satellite, free
of charge. I»‘f,however, a subseriber in the
satellite desives te. hold g conversation: with

a subseriber whose. line belongs:to a distant -
exchange, means in the satellite ave provided

for distinguishing a call of this nature so
cennection, the mes-

are
contemplated by the present invention, will
become” apparent from a consideration of.

selector switch in the satellite,:

This figure also -
a’ final . selector:

55
60
65

70

75
switch 1n: =«

in said final "

80

CDYY
extend hiz line -

90 -

sage “register - associated: with . the ‘calling

subscriber’s line ig
call.. - To accomplish the end genevally out-
lined above, the register controlling mecha-
nism in the satellite, the )
18 to control the selective operationof the
as to:be able to, dis-
tinguish'between  calls leeal to.the satellite

and calls outgoing to distantexch anges,either
to withhold the application of a-special -

operated to charge the-

function of which .

100
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source of metering current for operating the
message register during the release of the
connection or to prepare circuits for the con-
nection of such source to the message regis-
ter, as the case may be.

“dince the discrimination by the register
controlling mechanism is made fo depend
upon the particular positioning of the mndi-
vidual registers of such mechanism under
the control of the calling subscriber’s dial,
or, in other words, dependent upon the char-
acter of the digits transmitted, for causing
message registration in one case and for
preventing it in another, it is apparent that
by suitable modifications, calls to any de-
sived class of lines may be charged, where-
as calls of other classes may be made with-
out charge.

The first line finder switches shown in
Fig. 1 and the second line finder switches
shown in Fig. 2, are of the rotary power-
driven type arranged to be driven by a con-
tinuously operating source of power, and
are in general the same as those disclosed in
the patent to Polinkeowsky 1,198,053, issued
August 1, 1916. The selector switches
shown in Fig. 2 are likewise designed to be
operated by a continucus source of power
and controiled in accordance with the well-
kmown principle of reverting impulses in a
manner similar to the operation of the
gwitches shown in said patent.

The register controlling equipment dis-
closed in Figures 8 and 4 comprises a plu-
rality of sequence switch registers, each
having a series of 10 controlling positions.
These registers are arranged to be advanced
from their normal or zero position under
the control of impulses transmitted from
the calling subscriber’s dial to positions cor-
responding to the number of impulses con-
tained in each series. Having thus been
positioned, the registers are then adapted to
run through the remaining positions in
their cycle, which number of positions it
will be ohserved i the complement of the
impulses sent from the calling substation to
control the selective operation of the several
selector switches. Accordingly, it is appar-
ent that in order to econtrol the selector
switches through a number of selecting steps
corresponding to the digit of the called
number concerned, it is necessary to pro-
vide means for setting the registers up to
positions corresponding to the . comple-
ments of the digits rather than to position
them in accordance with the actual digits
of ‘the called number. This is readily ac-
complished by arranging the calling sub-
seriber’s dial so as to send out series of im-
pulses corresponding to the complements of
the digits of
listed in the telephone directory. The op-
eration of a vegister controlling mechanism
of this character and the construction of

called. numbers as they are

1,455,333

the calling subseriber’s dials for cooperating
itherewith, has been described in detail in
the British patent issued to Western Hlec-
tric Company, Limited, No. 146,517, accept-
ed October 5, 1921,

Tt is believed that & more thorough under-
standing may be had of this invention from

o detailed description of the operation of

embodied.

Tt will first be considered that a sub-
geriber, such as the subscriber of line 100
in the satellite, wishes to complete a talk-
ing connection with another subscriber’s
Jine in the same satellite, as for example,
Tine 200. On removing his receiver from
the switchhook, a circuit is completed from
battery through the left-hand winding of
line relay 101, contact and armature of
cut-off relay 120 over the loop of the calling
line inner armature and contact of velaw
120, through the right-hand winding of re-
lay 101 to grounnd. Relay 101 attracting its
armature, places a selectable potential upon
the multiple terminals, such as 109, in all
Grst line finders having access to the calling
line. The cirenit over which this potential
is placed upon terminals 109 leads throngh
the inner windings of the starting relays
102. Relays 102 ave at the same time ener-
gized by means of a cirenit {rom battery
through their inner windings, armature and
contact of rvelay 101, through the outer
windings of velays 102 to ground. The
starting relays 102, by attracting their arm-
atures, complete a circuit from grotnd
through the. windine of relay 103, and

the gystem in which it is

“thence in parallel to the windings of the

motor magnets such as 114, of all idle first
line finder switches in the group, back con-
tact and armature of relay 116, to battery

70

75

80

85

20

100

over the back contact and armature of relay -

119. The motor magnets 114 cause, in the
well-known manner, the rotation of the
brushes 110, 111, 112, 1i8, of such idle
first line finder switches. On coming in
contact with the terminal 109 of the calling
line, upon which a selectable potential ex-
ists, a civenit ig closed from hattery through
the inner windines of velays 102, srmatare
and contact of relay 101, test tevminal 109,
brash 113, through the vight-hand high re-

sistance winding of test relay 115 to ground.’

Relay 115 energizes and closes a Tow vesis-
tance circuit to ground through its left-
bhand low resistance winding and contact

‘and armature and the winding of relay 116.

This low resistance path decreases the po-
tential on the test terminals of other line
Gnder switches to render the calling line
non-selectable.  Relay 116 energizing, at the
same time opens the circuit of power magnet
114 to bring the brush carriage to rest with
the hrushes 110, 111, 112, 113, upon terminals
106, 107. 108, 109, and also closes a circuit
from battery, armature and back contact

11¢

120

125

130
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1,485,333

of relay 19, armature and front contact of
relay 116, through the winding of the hold-
ing magnet 123, threugh the windings of
starting velays 117, to ground. The hold-
ing magnet 123 serves to accurately - posi-
tion the brushes 110, 111, 112, 113. Relay
116 also closes a circuit from battery, arma-
ture and back contact of relay 119, armature
and front contact of relay 116, through the
resistance 124, to the multiple terminals,
such as 210, of ali second line finder
switches having access to the connecting
circuit of the calling first line finder, thus
placing a selectable potential thereon.

The starting relays 1i7,. by atiracting
thoir armatures, close a circuit from ground
through the winding of relay 118, conductor

125, and thence in” parallel over sequence

switch contacts 244, of the second line finder
switehes having access to the calling group,
through the winding of relay 292 to battery
and ground. Relay 292 closes a circuit from
ground, armature and back contact of relay
231, armature and front contact of relay 299,
armature and back contact of relay 232,
through the winding of power magnet 249
of the second line finder, contact 229 (1) of
sequence switch 220, to battery and ground.
The power imagnet 242 energizing in this cir:
cuit, operates to rotate the brush carriage of
the second line finder switch. When the
test brush 230 of the rotating brush carriage
reaches test terminal 210, a selectabie
potential, being found thereon, relay 9234 is
enereized, The cireuit for relay 234 extends
from terminal 210 by way of brush 230, con-
tact 298 (1), through the right-hand high
resistance winding of relay 234, back con-
tact and lower armature of relay 224, con-
tact 211 (1), contact 281 of sequence switch
280,
Test relay 234 closes a low resistance path
through its left-hand winding, contact and

armatire and winding of relay 9232 to:

ground, in parallel with its high resistance
winding. This servesto reduce the potential
on mulbiple terminals 210 to render the call-
ing cirenit non-selectable, to other second line
finder switches. Relay 232 which also ener-
gizes, opens the cireuit of the power magnet

242 to discontinue the rotation of the finder

brush carriage and closes a circuit to drive
sequence switch 220 -out of position 1 and

~ into position 4. This circuit may be traced

55

60

quence switch 220, contact 225 (1), front con-
fact and avmatave of relay 232. front coptact
and . armatare of relay 222 to ground at
back contact and armature of relay 231
As sequence switeh 220 reaches position 3,
and in the positions thereafter up to posi-
tion 13, a cireuit is closed from.ground, con-

from Dbattery through the winding of se-

toct 212. upper armature of relay 9294,

throngh the winding of relay 285, brush
238, through the winding of relay 119,

closed in positions 1 to 10 to ground.

“of contact 228 as sequence

brash 112, terminal 108, through the wind-
ing of cut-off relay 120 to battery and
ground. - Relay 120 opens the circuit of line
relay 101, which in turn permits the de-
energization of the common starting relays
102, thereby causing all other hunting first
line finder switches to cease their Totation.
felay 119 energizing in the above eircuit,
opens the cireuit of the common starting re-
lays 117, which remove the ground from con-
ductor 125, thus preventing the hunting of
other second line finder: switches. In par-
allel with the civeuit traced for cut-off re-
lay 120, a circuit is also completed. through
the winding of the message register magnet,
121, which is individual %o the calling line
104, 105. This magnet, however, being of
the marginal type, doés not receive suffi-
cient current in this cireuit to energize. On
leaving: position 2, sequence switch contact
244 opens to
relay 222.. In position 3 of sequence switch
220, the above traced cireuit for relays 235,

119 and 120, is closed and relay 235 energiz-

ing, closes the calling line over conductors

126, and. 127 through to the cord circuit of

the second line finder switch in Fig. 2. Re-

lay 231 is, therefore, energized in series with
the calling line and retardation coil 287 il

position 3 of sequence switch 220. Relay

23L being energized when' sequence -switeh

3

75

80

‘85
permit the deenergization of

90 .

220 reaches position 4, the meter hindering

relay 224 remains deenergized. Relay 994
would otherwise energize in a circuit through
its upper winding,: contact. 251 (4), back
contact and armature of relay 2922 to ground,
at back contact and armature of relay 281.

100

The object of this circuit'is to permit the ™

energization of relay 224, to prevent the reg--
istration of a call in the event that the call-
ing subscriber abandons the call when ‘se-
quence switch 220.is in position 4.

105

In position 4 of sequence switch 220, the..

selection “of an idle’ register controlling -
mechanisni, such as the one shown 1n Figs.

110,

3 and 4, takes plage.  For this purpose.a. °

testing sequence switch 280 is provided to

“test the idle or busy condition of the register
~mechanisms, and ipon finding an idle’ one,

to associate the same with the éircuits shown. |
in Fig. 2. The circnit for mitiating the test-

ing operation of sequence. switch 280 ex- .

tends from battery through the winding of
said sequence switch, contact 233 (4), back
contact -and armature of relay 232, contact

211 (4) to ground at contact 981 of sequence .

switch 280.. It will be noted that relays 234
and 232 ave deenergized upon the opening
switch 220 passes
out of position 3. The circuits of the reg-
ister mechanisms. such as the one shown in.
Figures’ 8 and 4. are multipled to corve:.
sponding contacts, as contacts 282, 283 and.
284, of a  plurality of testing sequence
switches 280.  The circuits of the register

120
125-

330
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mechanism shown in the drawings are as-
cociated with the connecting circuits of the
second line finder and group selector when
sequence switch 280 is in either position 1
or position 7. TIf, therefore, the register
mechanism shown is idle when a sequence
gwiteh 280 reaches either position 1 or 7, a
civcuit is completed from battery, through
the left-hand winding of relay 323, contact
399 (1) of sequence switch 520, conductor
993, contact 282, (approaching position 1)
contact 213 (4), through the right-hand
winding of relay 284, contact 281 of se-
quence switch 280, closed in its successive
half positions, to ground.

The contacts 282 of sequence switch 230
are arranged so that the cireuit closing posi-
{ions extend over an angular distance suf-
ficient to insure the closure of the above
traced test circuit when contact 281 is in
one of “its half positions. The details of
this operation are shown and described in
the patent to Polinkowsky No. 1,160,447,
granted November 16, 1915, Relay 234 ener-
gizes and closes the low resistance circuit
through its left-hand windng, confact and
armature, and through the winding otf re-
lay 232 to ground: The low resistance of
this circuit reduces the potential on the con-
ductor 293 so as to prevent another sequence
gwitch 280 from seizing the selected register
mechanism. Relay 232 energizes and opens
the circuit of sequence switch 280, causing
the same to cease its rotation. Relay 232
also closes a circuit from battery through
the wading of sequence switch 220, contact
995 (4), front contact and armature of re-
lay 239, contact 211 (4), to ground at con-
tact 981 closed in either position 1 or 7.
The sequence switch 220 leaves position 4
and moves into position 5. When sequence
switch 920 passes out of position 4, it opens
contacts 221 and 223 the bridge across the
calling line through relay 231 and vetarda-
tHon' coil 237, permitting relay 231 to be
desnergized. The calling line 1s now ex-
tended over contacts 221 and 223, closed in
position 5, to the stepping relay 325 of the
selected register mechanism, veady for the
transmission of impulses to rvegister the
designation of the called line. The impulse
cirewit including stepping relay 325 is trace-
able from battery through the left-hand
winding of sald relay, conductor 331, con-
tact 253 (1 or 7), of sequence switch 280,
contact 223 (5), contact and lower arma-
ture of relay 235, conductor 127, brush 111,
terminal 107, conductor 105 over the loop
of the calling line conductor 104, terminal

at

106, brush 110, conductor 126, upper arma-

ture and contact of relay 235, contact 221
(5), contact 252 (1 or 7) of sequence switch

© 280, conductor 332, throngh the winding of

68

relay 325 to ground. ,
At the time the registering mechanism

it _ 1,485

oy
833

was selected the relay 323 was energized in
series with test relay 234. A circuit was
thereupon closed from ground, over the
armature and front contact of relay 323,
through the right-hand winding thereot,
through the winding of sequence switch 320
to battery and ground. Sequence switch
320 moves out of position 1. In leaving
position 2, sequence switch 320 opens the
original energizing circut of relay 323 at 1ts
contact 322, permitting said relay to be de-
energized before sequence switeh 320 reaches
position 3. Sequence switch 320 therefore,
comes to vest in position 3 and at its con-
tact 353 cloges a circuit for the interrupter
333, in series with the primary winding
of a dialing tone coil 337. As relay 323
retracted its armature, a’civenit was closed
from battery, contact 827 (3), through the
winding of relay 326, back contact and
armature of relay 823 to ground, causing
the energization of relay 326. When, there-
fore, stepping relay 325 becomes energized
in series with the calling line, a civeuit is
closed from ground, armature and front
contact of relay 325, armature and front
contact of relay 826, contact 830 (3),
through the right-hand winding of differ-
ential relay 329, armature and contact of
such relay, contact 328 (8), through the
winding of the tems thousand register 400
to battery and ground. A parallel cireuit
to the one just traced is also completed
from battery through the left-hand winding
of differential relay 829 and thence o ground

at the armature and front contact of relay
325. Relay 329 being differential does not

attract its armature when both of its wind-
ings are energized. The register 100, how-
ever, is emergized and moves out of posi-
tion zero. Between positions zero and 1
of register 400 a direct circult to ground
is cloged in the well-known manner, by its
local contact 401, thus shunting the right-
hand winding of the differential relay 529.
This relay now attracts its armatnre and
vegister 400, under the control of its local
contact, advances into position 1. Relay 342
also energizes in a civenit over contacts 32%
(3) to ground at.the local contact 40t of
register 400. Relay 342 remains energized
while register 400 is passing from one po-
sition to another, and at its armaturs and
contact closes a holding cirvcuit for relay
329, to insure that this relay will not de-
energize until register 400 has reached its
full position. :

The calling subscriber on hearing the dis-
tinctive dialing tone in his receiver, when
sequence switch 820 moves from position 1
to position 3, knows that he may proceed
with the manipulation of his dial. Upon
the first interruption of the calling line at
the subscriber’s dial, velay 325 retracts its
armature and opens the cirenit of the left-
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hand winding of relay 329, which relay be-

comes deenergised, the relay 342 having in

the meantime deenergized, since register 400
P i

has opened its local contact 401, to open the

substituted civeunit for the left-hand vind-

ing of relay 329. A9 the line cireuit agaif
closes register 400 is enereized: once more
and moves out of position 1, relay 329 en-
evgizes, the register passes to position 2 and
at the next interruption of'the line circuit
relay 829 becomes deenergized. Thig oper-
atlon continues; the register ad rancing one

position for each ifiterruption of the. line’

until the first series of impulses has been
completed. At each retraction of the arma-
ture of velay 325, a momentary ecireuit is
closed for the Windings of relav 334 over
seqience switch contact 344. Relay 334,
however, is made slow to energize and does
not attract its armature on short clogures
of its operating circuit. ‘At the last inter-
ruption of the Iihe circuit, which due to the
construction of the subscriber’s transmit-
ter s made compardtively long, the circuit
of relay 534 is closed for a sufficient interval
to permit said relay to energize. A circuit

is now completed from battery through the-

left-hand winding ‘of relay 323, to ground
at the contaet and armature of relay 334.
Relay 323 energizes and' closes 4 circuit to
drive seruence switch 320 out of position 3.

Before sequencsd switch 320 can reach posi- -

tion 5 to again close contact 344, the line

cireuit is closed at the subscriber’s dial and

relay 334 deenergizes to in tain permit the
deenergization of relay 323, whereby se-
quence switeh 320 comes to rest in position
5. Relay 826, which had its cirenit obenedd
at the back contact of relay 323, deeniergized
while saquence switelr 320 was passing from
position 3 to position 5. Ag sequence switeli
390

through the winding of thisvesister; contact
226 (4). contact and armature and right-
L] 2 of relay -329; to ground at
contuck 330 The register 400 advances
one gtep 1t add
it sot by the subseriber’s sender. ,
The control of the stepping relay 325

is novw shiftad from the tens thousand regiss
N
E : J"&S
seon as velay 326 energives npon the arrival:
a el

ter 400 to the thousands register 410.
of wequence switch 220 to position 5,
iis established from ground, armature
ot of relay 825, atmature
contict of yelay 826, contact 405 of regis-
ter 400, which, as will e heveinatier ex-
plained. is closed in either position 9 or DOsi-
tiom O, v

contuct of relay 329, contact 328 (5);
o the winding of register 410 to
battery. In a similar manner to that de-
seribed. a pavallel civeult is closed through

the left-hand winding of relay 329, to. pre-

passes through position 4, the register -
400 18 energized in a cirenit from battery -

and front

t-hand winding. and armature-

vent ‘this réldy from attracting its arma-
ture. The register 410 moves out of posi-
tion 0, where it short-circuits the righit-
hand winding of the differential reldy 329
to permit the energization of this rvelay.

When the subscriber operates his dial fo

send the gecond series of impuilses, thé fivst
interruption of the line circuit causes thé
release of relay 325, which in tuin permits
the deenergization of relay 829. The regis-
ter 410 advances under the control of its
local contact to position 1.© After each suc-
ceeding inferruption of the line circuit;

register 410 moves forward one position and’

dt the last interruption relay 334 eneroizes
to cause the operation of relay 3923 The
relay 323 then cloges a civeuit over its arma-

ture and front contact and drives sequence

switch 320 out of position 5. While ge-
quence switch 320 is moving from position 5
to position 8; the line circuit is again closed
to cause the energization of relay 825 and
the conseyuent deenergization of relays 334

and' 323, so that sequence switch 820 will
Ag relay -
32615 again energized a circuit is completed
from ground, armature and front contact -
of relay 325, arniature and front contdet
of relay 326, contact 405 of register 400,

stop when it redches position 8.

right-iland winding and armature and con-
tact of relay 329, sequence switch contact

335 (8), through the winding of the hun:

dreds register 420 to battery and ground. .

The calling subscriber operating h )
in accordance with the third digit of the de-
sired number; causes the tegister 420 to be

his dial
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85

90"

98"

advanced to its proper position undér the

control of the stepping velay 825. At the
termination of the third seriés of imfpuilses
relay 834 ig energized, catsing the energiza-

165

tion of relay 328 to close a circuit for driv- -

Ing sequence switch 820 out of position 8
and into position 10: A ciretiit is thereupon

completed from ground, srmature and front ‘

contact of relay 825, armatiire and front con-’

tact of relay 326, contact 405, right-Hand
winding -ad

329, sequencé  siwitch contact 335  (10)

- through the winding of the. teng register

3

430 to battery and ground. The interrup-

armature and contact of relay

110

115

tion - of the line cireuit during the sending

of the fourth seiies of impulces, canses the
advance of register 430 tindér the conitrol of
steppiiig relay 825, At the end of this series
seqtience switch 320 is enérgized in the man-
ner dlready described and moves from posi-

tion 10 into poSition 192. A circuit for the

control of the units register 440 is coniplefed

from ground, -armative and front contact

of relay 825, armature and front contact of
relay t . Wi 4
and armature of cottact of relay 399, se-

-quence switch contact 836 (12), through the

winding of units register 440 to battery and

ground. - As the calling siihsctiber. opetates

326, coritact 405, fight-hand windinigs’

120
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Lis dial in accordance with the final digit,
the stepping relay 325 operates as above de-
seribed to control the positioning of the
register 440. The last interruption of the
line being of comparatively long duration,
velay 334 is energized and sequence switch
390 is driven from position 12 into posi-
tion 14.

After the fivst three series of impulses
have been sent from the calling subscriber’s
station and the first three registers advanced
to their corresponding set positions group
selection is proceeded with, without waiting
for the tens and units registers to be set.
The first three vegisters 400, 410 and 420
and their associated circuiis ave capable of
diseriminating whether the number that is
being registered is that of a line local to the
satellite or an exchange line.

The capacity of the present system Iis
taken for example to be 20,000 lines. These
lines are numbered from 10,000 to 29,999,
whereby the tens thousand register 400 is
utilized in only two of its positions. When
the first digit of a called number is 1, which
indicates that the called line belongs to the
first tens thousand group, the register 400
is advanced under the control of the calling
dial to its ninth position, the complement of
the desired digit, and thereafter advanced
into its 0 position by means of tlie circuit
over contact 330 (4), already described. If
the first digit of the called number is 2,
which indicates that such line belongs to the
second tens thousand group, the register 400
ig first advanced to the complementary po-
sition 8 and thereafter moved an additional
step into its ninth position. Hence the con-
tact 405 of the register 400 will always be
closed in either the ninth or the 0 position
of the tens thousand register.

The subscriber’s lines belonging to the
satellite of which, for the purpose of illus-
tration, there will be considered to be 400 in
the present system, are assigned to the sec-
ond group of 10,000 lines. Furthermore,
these satellite lines are assigned to the second
thousand in the second 10,000 group, which
corresponds to the eighth position of register
410, and comprise the Sth, Tth, 6th and 5th
groups of 100 lines in the second thousand,
which correspond to the second, third, fourth
and fifth positions of register 420. There-

fore, when a call is made to a line belonging

to the satellite the register 400 ig set to its

" ninth position, the register 410 to its eighth

60

position and the register 420 to either its
second. third, fourth or fifth position.

The first three registers hiaving been set,
the sequence switch 320, it will be recalled,
thereupon moves from position 8 to position

10. A circuit is then closed for the sequence

switch 850, which controls the restoration of
the positioned registers during the selective
movement of the switches. This circuit may

be traced from battery through the winding
of sequence switch magnet 350, contact 847
(1), contact 403 to ground at contact 338.
Sequence switch 350 leaves position 1. in
position 13 of sequence switch 850, a cirenlt
is closed from battery, through the windings
of relays 382 and 383, contact 406 (9), con-
tact 416 (8), contact 427, closed in one of its
positions from 2 to 5, contact 372 to ground.
Relays 882 and 383 energize and lock up n
a circuit from battery, through the windings
of these relays and front contact and left-
hand armature of relay 883, to ground at
contact 369 closed in positions 2 to 12. Se-
quence switech 350, therefore, continues to
move over positions 2, 8 and 4 and comes to
rest. in position 5 by means of a circuit closed
from battery through the winding of such
sequence switch, left-hand armature and con-
tact of relay 382, sequence swiich contact
380, closed in positions 2 to 4, to ground at
the front contact and right-hand armature
of relay 382. At the same time relay 357
is energized in a circuit from battery
through its winding, sequence switch- con-
tact 880 to ground at the right-hand arma-
ture of relay 382. Relay 357 serves to main-
tain the fundamental circuit open while se-
quence switch 350 is passing to position 5.
As sequence switch 350 moves into posi-
tion 2, the relay 359, which controls the res-
toration of the registers, is &nergized over
its right-hand winding, contact and arma-
ture of relay 355, sequence switch contact
354, contact 451 to ground. Relay 359 by at-
tracting its armature insures that the regis-
ters remain undisturbed until the fundamen-
tal circuit is in condition to control the
group selector. '
In position 5 of sequence switch 350, the
relay 357 deenergizes and the fundamental
eircuit is completed from battery through
the winding of relay 222 at the group selec-
tor in the satellite, contact 247 (5), contact
283, ‘conductor 269, armature and contact
of relay 357, through the winding of the
stepping velay 355, contact 380 (5), to
ground at the front contact and right-hand
armature of relay 382. Relays 222 and 355
both energize, the latter opening the circuit
of relay 359, which thereupon deenergizes.
Relay 222 closes a circuit from battery

sdhrough the winding of sequence switch 220,

contact 225 (5), front contact and avmature
of relay 9222, to ground over the back contact
and armatnre of relay 231, Sequence switch
220 moves into position 6 where a civenit is
closed for the trip spindle power magnet
248. Thig circuit - may be traced from bat-
tery, through the winding of magnet 248,
contact 214 (6), winding of relay 276, front
contact and armature of relay 222, to eround
at back contact and armature of relay 231.
The trip spindle rotates in the well-known
manner, causing a short circuit for the step-
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ping relay 355 in the fundamental circnit

for each brush’ tripping position.  When
the relay 355 is first deenergized ‘as 4 result
of the short circuit produced by intérrupter
250, a circuit is established  from bateery
through the winding of the hundred regis-
ter 420, contact 422, contact 366" (5), contact
and armature and left-hand winding of re-
lay 359, contact and armature of relay 355,
contact 354 to ground at contact 451, In
parallel thereto- a ¢irciit is aleo' closed
through the right-hand winding
to ground at contact 451. - The relay 859 is
made differential and, therefore, doés not at-
tract its armature when hotlh windings are
energized. The registér 490, however, 1 en-
ergized and moves out of the position to
which it was set from the calling subserib-
er’s station. s soon as the local contact 491
is closed between positions, a divect circuit
is closed to ground, thus shot circuiting the
left-hand winding of the differential relay

859, permitting this relay to become ener-
- gized. The register 420 continues to move
‘under control of its local contact, into the

next position; ,
As the brush tripping spindle reaches its
first tripping position, the short cireuit is

removed at contact 250 and velay 855 once

more energizes, Relay 855 opens'the cireuit
for the right-hand winding of relay 859,
which relay thereupon deenergizes. Regis-
ter 420 iz again energized in the civeuit
above described including the left-hand
vinding of relay 359, contact and armature
of stepping relay 855 and contact 431. Reg-
ister 420 advances through snother position;
relay 355 is short-civcnited a second time by
the interrupter 250 and velay 359 becomes
deenergized. Thie operation continues un-
til the register 420 is fully restoved to its

0 position. On thé next deenergization of-

velay 355 after register 490 hag vesched po-
M -

sition’ 0, a cirenit is closed from bat
through the winding of sequerice sywitch

magnet 350, left-hand armature and frogt
contact of relay 382, contact 364 (5), con-

~tact 494, contact 366 (5), contact and ap-

mature and left-hand winding of relay

859, cofitact and armaturé of “relay 355

contact 354 to ground ot contact 451,
In pavallel to the crvenit - just tiraced
a eircuit 1s. also completed  for ielay

857. Sequence switch 350 moves froin posi-
tion 5 mto position 6. while relay 857 aner-
gizes to maintain the fundawental cireuit

open. After the interrupter- cotitact’ 250 is:

opened, relay 922 deenersizes and closes
cirenit from battery throueh the winding
of sequence switeh 220; contact 251 (6). back
contact and aimature of relay 999 to ground
at back contact and arimature of relay 231,
Sequence switch 220 passes into position 7.
The relay 229 : izec
from buttet’y through the winding of this

of relay 359,

ery

3
a

on 7. final selector. 217.
Is now ensrgized in a cireuit

7
velay, contact 213 (7); contact 282, condiie-
tor-293, back contact and armature of relay-
339, contact 340 of sequence switch 320 to
eround. St -

In position 7 of sequence §witch 220y the.
power -magnet 241 is energized by means of
a circuit completed I
the winding of said magnet, contact 227 (7)),
back contact and armature of relay
front contact and atmature of relay 222, to.
ground at the back contact and armature of
relay 231, The power magnet 241 operates’
to cause the rotation of the group. selector-

brush carriage, which advances its Drushes

over the terminals of the selected level 6f
terminals. © Tn reaching the ‘test terminal
stich as terminal 215; 6f an idle trunk, a se-
lectable potential is found thereon and a c¢ir-
cuit is closed over terminal 215, brush 216,
contact. 228 (7), through the. right-hand-

high* resistance winding of test relay 234,
contact and lower armature of relay

back
224, contact 211 (7); to ground at contact.
281. The test relay 234 energizes and closes
a low resistance circuit through its left-hand
winding, contact and . armature and the

2392

70

Adrom battery through

5

80

350

winding of relay 232 to ground in parallel”

to the circuit, through the right-hand wind-
ing of relay 284. This low resistance ciretit -
so reduces the potential on the test terminaly
215 as to render the selected trunk busy’ to
other group selectors. Relay 232 also ener-
gizes and establishes a civcuit from -battery
through the winding of sequertice switch 220,
contact 225 (7). front contact and armature
of relay 332, front contact of relay 222 to
ground at back contact and armature of re-
lay 281, Sequénce switch 220 moves over

position' $ and into position 9, in which the

register controlling equipment is connected
over contacts 255 and 247 through to- the.
final selector of the satellite, ‘didgprammati-
cally illustrated at 217." The energization: of
relay 232 also opens the above traced circuit
for power magnet 241 to discontinue. the op-

95
106

105

110

eration of the group selector brish carriage, -

=

The fundameéntal circuit which ig pre--

“pared by sequence switch 220 advancing in-

to position-9, is held open -at the register

mechdnism until sequence switch 350 moves
into position 7, which only takes place after
the tens and units régisters 480 and 440 have

been positioned from the calling subseriber’s
-~ o 1D N § .

substation. After the units register has been
set. 1t will be recalled: sequence switeh 820
advanices into position 14: Tn' this posi-
tion. a cireunit is. completed from battery

through the winding of sequence switch 350,

contact 347 (6), to ground at contact 341
(14) to advdnce sequence switeh 350 out of
position 6 and into position 7 The funda-

1x5 ..

120

mental eirenit is thereby completed for the -

includes, as is well kunown. & relay” corre-

spbh‘dihg to velay 299; at the ﬁ}iallséletctor' :

This fundamental eireuit™
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917 and extends over the brush 218 of the
group selector, contact 955 (9, contact 284,
conductor 297, vight-hand armatuve and
front contact o f reluy 583, conbact 356 (0,
through the winding of stepping relay 355,
contact and armature of velay 357, conduc-
tor 269, contact 283, contact 247 (9), brush
919, and thence.to giound &b the final selec-
tor 217. .

Brush selection at the final selector 217
takes place, the stepping relay 355 heing
shorb-civcuited by the interrupter comtacts
on the trip spindle to control the roturn of
the tens register 430 to its 0 position. On
reaching position 0, register 430 closes 2
circuit from battery through the winding of
sequence switch 350, left-hand armature and
contact of relay 382, contact 364 (1), con-

tact 434 (0), contact 366 (7), contact and-

armature and left-hand winding of velay
359, contact and armature of relay 355, con-
tact 854 to ground at comtact 451. Relay
357 is also energized in parallel to the clx-
cuit just traced. The sequence gwiteh 350
moves from position 7 into position 9.
Tnits selection now takes place at the final
selector, the stepping relay 855 1n the funda-
mental circuit being shortcircuited to inter-
mittently release and attract its armature to
control the return of the units register 440
to its 0 position. When the brushes of the
final selector 217 have reached the terminals

of the called line 200, the register 440 being

44

now in its O position, a circult is completed
from battery through the winding of se-
quence switch 350, left-hand armature and
contact of relay 382, contact 364 (8), con-
tact 444 (0), back contact and armature of
relay 348, contact 443 (0), contact 367 (9)
and thence to ground at contact 451. Se-
quence switch 350 moves out of position 9
and into positien 12. :

The manner in which the final selector 217
in the satellite is operated to select the calied
line under the control of the tens and units
registers 420 and 440 and %o thereupon test
the idle condition of such line, is described
in detail in the above mentioned British
Patent No. 146,517, accepted October 5, 1921,

When sequence switch 350 passes through
position 10, a cireuit is completed from bat-
tery throngh the winding of relay 339, con-
ductor 362, contact 865 (10), front contact
and left-hand armature of relay 383, to
ground at contach 369, - Relav 329 attracts
%o armature and opens the above traced
civenit for velay 202, Relay 222 deener-
Gzes and closes a clreuit from hattery
through the winding of sequence switch 220,
contach 251 (9), back contact amd armature
of relay 292 to ground ap back contact and
armature of relay 231. BSequence switch 220

moves info position 10, where a circuit is-

into position 11. This

completed to drive it
through the wind-

civeuit leads from battery

“gwitch 220 leaves position 13, it

_explained, the magnet

ing of sald sequence switel, contact 258 (10)
to ground at the back contact and armatiie
of supervisory relay 262. When soquence
switeh 990 reaches position 10, the calling
cubscriber’s line -is disconnected from the
register controlling equipment and is ex-
tended over contacts 221 and 223 through to
the cord cireuit of the group selector. Helay
931 and retardation coil 237 are therefore
energized in series with the calling line.
The register controlling equipment being
disconnected, is now restored to its normal
position ready to be taken for use in connec-
tion with a subsequent call in the manner
described in the above-menticned British
Patent No. 146,517, accepted October 5, 1921,

T¢ the called line is found idle and the
called subscriber responds, relay 262 1s ener-
gized in series with the line. By attracting
S armabure this relay closes a circuit over
contact 225 (11) to drive sequence switch
990 into position 12, which ig the talking
position thereof.

At the termination of the conversation the
calling subscriber replaces the receiver on
the switchhook, which opens the cireuit of
relay 231. Relay 231 deenergizing, closes a
circuit from battery
of sequence switch 220, contact 251 (12),
back contact and armature of relay 222 to
ground at the back contact and armature of
relay 231. Sequence gwitch 220 moves out
of position 12, over position 13 and into po-
gition 17. A circuit is then closed from bat-
tery through the winding of the brush car-
riage power magnet 241, contact 227 (17),
back contact and armature of relay 232,
contack 211 (17) to ground at contact 281.
The brush carriage is rotated back to its nor-

~mal position where 2 circuit is closed from

battery, contact 229 (17), through the wind-
ing of relay 232 to ground. The relay 232
energizing, opens the circuit of power mag-
net 241, bringing the brush carriage to rest
and also closes a circuit from battery
through the winding of sequence switch 220,
contact 925 (17), front contact and armature
of relay 232, contact 211 (17) to ground at
contact 281, Sequence switch 220 thereupon
moves out of position 17. When sequence
i opens at

contact 219 the hereinbefore traced circuib
for relays 120, 119 and 235, and the regis-
ter magnet 121. Since the call is a local one,
this cireuit is not closed at any other point
and relays 120, 119 and 235 deenergize. As
1921 is marginal and,
therefore, is not operated to charge the call.
Tt will now be assumed that the subscriber
of substation 100 wishes to obtain a connec-
tion with a line belonging to a distant ex-
change, such as line 235 In this case the
designation of the desired line is registered,
in- the manner described, on the Tegister
controlling equipment in the satellite. The
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ure 2 operates to extend the calling sub-
seriber’s line ‘over an-idle trunk circuit lead-
exchange whereupon the
satellite register mechanism ‘Thay be oper-
ated to direetively control the group and
final selectors in.guch exchange to complete

. the establishment of the connection. ' In the

present, arrangement, however, the control-
ling mechanism is so designed that in the case
of an euty
first restored ‘to- their normal ‘pesitions to
contrel the setting of similar registers . at

the called exchange to corresponding pesi-

tions. Thereafter the register

ation of the selective switches therein to com.
plete “he connection to the called. line.- Since

“the specific method by which setting of the
-satellite register

set s transferved to -the
register set at the (listant exchange, is not
concerned. with the present: invention, it is
not considered necessary to go _into a . -de-
tailed description of the same.  For a ‘more

speciftc description; reference is made to the
above-mentioned British Patent M. 0. 146,517,

accepted October 5,1921.

The operation.of the first line finder, sec: .
b N N A ¢
and the association with the .

ond line finder,
proper cord eircinit of an idle register con-

- trolling mechanism at the satellite proceeds
1n precisely the same manner ag already -de--
‘seribed.
-connected to the cord circuit shown in I ig.

When the register mechanism is
Ll

2 and-the impulse circuit established from:the
calling line of the ‘stepping relay :825.0f the

-register mechanism, the ‘dialing tone is
placed upon the called line to indicate that .
the

the apparatus is in. condition to receive
registration of the called number. The call-
ing subscriber thereupon operates hisdial in

accordance with the digits of the 'wanted ex- .

change number, which, in effect, results in

responding to the complements of the digits .
-In response to these im--
pulses the registers 400, 410, 420, 430 and

of such numbers.

440 are positioned. : S x
Since the called number s -one belonging

ready explained, the first three registers 400,

410 and 420 are designed. to discriminate be-
tween satéllite lines and exchange lines, the .

preliminary energizing . circuit of relays 382

and 383-above traced, will be held open either.
.at one or more of the contacts 406, 416 and
350 passes posi--

427, when sequence switch’
tion 13. Hence, when the first three: digits

have been sent, and ‘sequence . switeh 820
passes out of position 8§ and :sequence switch.

350 consequently leaves position 1 and moves
through -position 11, the ‘diseriminating re-
lays 882 and 383 remained deenergized.. The

sequence switch 350 now comes to rest in po-.

“in
going call; the several registers are -

quence switch 220, econtact 225
contact. and-armature of relay 229 to ground
4t back contect and.armature of relay 281

set at the ex- -tg.dri quence switch 220 into position .
~change becomes effective to control the oper- .|
24
-threugh - the. winding . thereof, . contact 214
(6. winding of - relay 276, front contact

s carmature and closes a

~tion 2 and into pesition 3.

Position the contacts.

sition: 2-instead of moving on to
a8 in.the case of a local call, .
- o position 2 of sequence switch 350, the
relay 292 is energized in a cireuit from bat-
tety. through  the winding thereof, ‘contact
240 (5), eontact. 283, conductor 269, arma-

ERE

‘bure

-~

wwiriding of Sstepping relay 355, contact 356
Relay 355 also energizes.
cireuit.  Relay 992 closes a circuit -

2)

‘ground.

"om -battery - through - the ‘winding of se-

neposition 6 the trip spindle magnet
s energized in.a eircuit from' battery

and armature of relay 2992 to ground, at back
contaet and armature of relay 231,

tripping position the inter-

the fundamental circuit, Relay 855 retracts
cireuit from. bat-
tery . to the winding of sequence switch 850
eontaet 367 (2), .contaet and armature and

-left-hand winding of relay 359, back -con-
otact and armature. of relay 855, contact. 354,

to -ground .at contact 451, . The sequence

“swibdh 350 immediately passes out of posi--
As soon as the -
brush-tripping -
250 - are opened and"

ibrip spindle reaches its first

position 5

The

“trip-spindle retates and In passing through
~the frst brush ]
‘rripter contacts 250 are momentarily closed
-t short-cirenit the stepping relay 355 in

65 -

70

and contact of relay 857, through the

75

80
85
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100

relay 222.1s deenergized by reason of the -
fundamental errcult -being opened at contact .

356.. The relay 292 releasing its armature,

-opens -the cireuit of the. trip spindle power .
smagnet 248 and.also closes a circuit to drive
*This
~latter cireuit may be traced from battery
the transmission of serieg of impulses ecor- -

‘Seguence switch 220" into position 7.

105

through the winding of sequence switch. 220, -

.contaet 251, back contact and armature of

trelay 2922, back contact and armature . of
srelay 231 ito ground.. «In position 7
~quence switeh 220, relay 292 is energized
Ui clrenit including contact 213 (7), con-
to the distant exchange and since, and as al-

of" se-

tact <282, conductor -293, back contact and
armature. of -relay 839 to ground. at. contact

110 -

115 .

#40 .0 sequence switch 820." In position 7 -

of .sequence ‘switch

220 the brush carriage
power :magmnet 241

is also . energized in a

cireuit from battery to the winding of said.
‘magnet- contact 227 (7 )s back contact and

carmature of -relay 232, front contaet  and
armature. of relay 222 to back contact.and

-armature of relay 231. The brush, earriage
-0t the. group selector rotates and. the selected -
set of brushes 218,219, and 216, are trailed
-over-the  terminals

_ of ‘trunks, .such as ter.
minals 263, 264, 265, leading to the distant
exchange"_ SR TS v I j'. RS

120
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" ductor 297, right-hand

O

-Telay 234,

of velay 224, contact

“engagement with
The fundamental circult 18 now extended .

“YWhen an idle trunk is found upon the
test terminal 265 of which exists 2 gelectable

‘potential, as is well understood, a circuit is
“losed over test brush 216, contact 228 (7,

through the right-hand winding of the test
back contact and lower armature
; 211 (7), contact 281
to ground. Relay 234 energizes and closes

4w low resistance circuit for its left-hand
‘winding and the relay 232, as hereinbefore
“described. Relay 232 attracts its armature

ind closes a circuit including contact 225

(1), front contact and armature of relay

932, front contact and armature of relay
999 and back contact and armature of relay
031 to drive sequence switch 220 over posi-
tion & and into position 9. The operation
ot velay 232 also opens the circuit of the
power magnet 241 to bring the brush carriage
io vest with the brushes 218, 219 and 216 m
terminals 263,264 and 265.

over contacts 255 and 247 to a register set,

“not ‘shown, and associated with the first
the distant exchange. - -

proup selector 266 in
Tn the manner described 1n the above-men-

“tioned British patent, the exchange register
- set 18 positioned 1 accordance with the set-

ting of the register set shown in the satel-
lite, and later operates to control the selec-

tive movement of the group selectors 266

and 267 and final selector 268 to extend the
calling line into connection with the desired
line 235. If the cailed line is idle and the
called subscriber responds, sequence switch
990 ;s driven into talking position 12, in the

“manner above described.

Returning to the point where brush selec-
tion takes place at the group selector in the
‘satellite, it will be remembered that rela
576 is included in the circuit of the ‘bruslz
spindle magnet 248. The relay 276 ener-
gizes and closes o circuit from battery
winding of relay 277, contact
and armature of relay 276, contact 284, con-
armature and back

contact of relay 883, which relay remains

deenergized on outgoing calls, sequence
switch contact 858 (2) to ground. Relay
97T energizes and locks up 1n a circuit from

- battery- through its winding, contact and

right-hand armature to ground over the two
loswer contacts indicated at 250. The in-

- gérrupter’ contacts shown at 250 are arranged

4

" such that the lower two contacts Temain per-

during the time the brush

manently closed ,
away from 1bs normal

tripping spindle is

© position, whereas the upper two contacts

“maks temporaly

© 60

53

“calling - subscriber hangs

closures as the brush trip-

ping spindle passes from one brush trip-
ping position to, another.

A% the end of the conversation, when the

up his receiver,

the line circuit is opened and relay 231 re-

leases its armature. A circuib is then

192 into position 17.

‘battery 259,

© 1,485,388

closed from battery, through the winding of

“sequence switch 220, contact 251 (12), back
contact and armature of relay 222, back

contact and armature of relay 231 to ground.
Hequence switch 220 passes. from position
In moving through
positions 14, 15 and 16, the sequence switch
990 closes at its contact 212 the following

Ccircuit: positive pole of battery 259, con-

tact and left-hand armature of relay 271,
contact 212, upper armature and back con-
tact of relay 224, through the windings of
relays 235 and 119, brush 112, terminal 108,
through the winding of the marginal regis-
ter magnet 121, to the negative pole of
battery and ground. The source of cur-
rent 259 being of the proper polarity, adds
to the source of current already in series
with the register magnet 121, whereby said
magunet operates to charge the call against
the calling line. From this point on the
restoration of the apparatus takes place in
exactly the same manner as has hereinbe-
fore been described.

1+ the called line is busy or if the called
subseriber fails to answer the sequence
switch 220 remains in position 11. When,
therefore, the calling subscriber restores his
receiver to the switchhook. and relay 231
deenergizes, a circuit is closed from battery
through the upper winding of relay 224, ve-
sistance 236, contact 251 (11), back contact
‘and armature of relay 222, back contact and
armature of relay 231 to ground. Relay
094 closes a circuit from battery through
the winding of sequence gwitch 220, lower
winding and front contact and -armature
of relay 224, contact 211 to ground at con-
tact 981. The relay 224 remains energized

in this ecircuit and sequence switch 220 is”

riven from position 11 into position 17.
Since relay 224 has iis upper: armature
atiracted while sequence switch 220 is pass-
ing over position 14 to 16, the above traced
cirouit for the application of the meter
is maintained open and the
message register magnet 221 is not oper-
ated. From here on, release of the ap-
paratus talkes place. as described.

Tt may be desirable in some instances to
‘provide for the charging of calls only when
certain classes of connections are extonded
to the exchange. For example, all calls
to lines local to the satellite and all calls
to lines belonging to the exchange may be
made without charge, while calls extend-

‘ing to the exchange and thence to a sub-

serber’s line in a second or distant ex-
change ave registered against. the calling
line.  Here, as in the two classes of realls
already considered, the detting of the regis-
ters in the satellite diseriminates as to the
class of the connection desired and deter-
mines whether the message register should -
be operated. In order to malte provision
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‘ductor 391 to ‘(, tacts 404

ontacts 40( ncl 41 {
tay e selectecl,to correspond with the chglt
cof the numbers ot lmes of the class for which

‘extenqecl thm ugh the
a cllstant excha‘ "oe

dade to lmes loca,l to the’ satellits and hnes
16641 t6 the first excharige, contacts 407 and
417 remain open to prevent th & operation of
the midssage Tégister. — oo

What is claimied is: -

1. Ina telephone exchange systen, a llne
'8 message register associated with said l1ne,
sélective switches for- extending said hne a
régister mechanism for controlhncr the' op-
eratlon of. said switches, means Tresponsive
to current 1mpulses for Varlably setting said
registér mieéchanismi, and means dependent
upon the setting of szud mechanisi for op-
erdting said messaove régister.

2. In'a telephonﬂ ezchantre system, & l1ne,
a.Inessage recnster ass001atecl with said line,
lective s enclmo gaid hne,

régister mechamsm for COntrollmcr the op-
- eration-of said switches, means for varlably
setting said register me(hanlsm and means
dependent upon the setting of said mecha-

20

w2
ot

during the release of said selective sw1tches

3. Tn a telephone exchange system, a line,
a message register associated with said line,
a plurahty of selective switches, means for
operating said switches to extend said line,
a register controlling mechanism for con.
trollmg the selective operation of said
switches, a sender for variably setting said
,controlhng mechanism, and means clepenrlent
upon the setting of said mechanism for op-
erating said message register.

4. Tna telephone exchange system, a line,
a message register associated with said line,
a sender associated with said line, selective
switches for extending said line, a register
controlling mechanism - for controlling the
operation “of said switches, said mechanism
comprising a plurality of registers, means
under the control of said sender for variably
setting the registers of said controlling
mechanlsm and means dependent upon the
setting of said controlling registers for op-
eratmg said message reglster

5 Ina telephone exchange system, a line,
a message register associated with said llne
a sender associated with said line, s selective

40

45
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" switches for extending said line, s register’

controlling mechanism  for controlhnd the
operation “of said switches,-said mechanism
comprising ‘a plurality of registers, means

4 and conneote'd by, way of the settmg of

Tiés

medns for variably setting. each 6f siid cori-

: ;’ol th selectlve swltc

g o

nism for operating said message register

.

se 1ng fihe' registers
niechanish and wilean clependent

Ler‘ “£Or sperdting said messug
6. ln & €elephone éxchange syst’em
cidted Wlth da

a plumht‘;, ol‘ select;ve-swl 1¢
4 ster mec
1n0' i plurallty' oL ontl‘olllng IeOlSt‘GIS 'for'
{ontro 11 1ig" the ‘ot of suid & chis,

trolling rdgidter for aid
sW:ttehes aid-meany clependont npon tne S6t-
_ 4 controlhnw Tegistérs £ j

iy §aid nieisde FEgISter” élumno the release g

cﬁit ‘f()'rf saiﬂ‘fmessii '-e reg1s—
chest for extendmg said

line, “a* on‘&rollmg ‘méthatism: for:
ontxollan’ the operation ‘of “sdid” sWitches,
means for variably setting said mechamsm
mebnf clepende’ntiupon ﬁh r't1cular set—
£ daid - ¢dnit :

8'5,
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lme a 1e01ster controlhng mechanism for
controlhno the operation of said switches,
means for variably setting said mechamsm
means dependent upon the particular set-
ting of said controlling mechanism for -
preparmg said operating c1rcu1t and means’
operative during the release of said switches
for 'completing said operating ‘circuit to
cause . the operatmn of said message. reg1s-
ter.

9: Ina telephone exchange system, a call-
ing line, called lines divided into different
classes a message register for said calling
line, selective switches for establishing con-
nections between the calling line and said
called lines, a register controlling mecha-
nism.. for’ controlhng the operation of said.
switches, means for variably setting said
mechamsm means' dependent upon the par-
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165

115

ticular settmg of said mechanism for distin- -

guishing between the different. classes of :
said called lines, and means controlled by 120
said last named mieans for operating sald ’
message register.: : '

10. In & telephone exchange system a call- .
ing line, called lines divided into different -

classes a message register for said calling 125

line, selective. switches for establishing con-
Tections between the calling line ‘and said -
- called ‘lines, a register controlling mecha- -

nism for controlhncr the operation of said

switches, means for variably setting’ sald_tlsl'ov’:‘
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mechanism, means dependent apon the par-

ticular eethO" of said mechanism for distin-
guishing bemveeq the different classes of
taid called lines, and means controlled by
said last named means for operating said
message register during the release of an
est%bhshed “connection.

. 11. In a telephone exchange system, a
switching station, a calling and a called
line tormmatmcr in said ‘station, a distant
switching euahon a second called line there-
in, & message Ieoiuter for said calling line,
selective vw1tches for extending the calhno
{ine to either of said called hnes, a regis-
ter controlling. mechanism for controlling
said switches, means for variably setting
said mechanism, means dependent upon the
setting of said mechanism for distinguishing
between a call made, to said first called line
and a call made to said second called line,
and ‘means controlled by .said last named
means for operatmo said message register
when' a call is made to said second called
line.

12, In .a telephone exchanwe system, a
switching station, a calling and a called
line eelmmatmg in said station, a distant
mwfcchmo station, a second called linethere-
in,.a message reglster for said calling line,
selective sw1tches for extending the calllncr
line to either of said called hnes a regis-
ter controlling mechanism for controlhn

- said switches, means for Varlably settlno

1,485,338

said mechamsm, means dependent upon the
setting of sald mechanism for distinguishing
between a call made to said first called line
and a call made to said second called line,
and means controlled by said last named
raeans for operating said message register
during the release of said switches,

13. In a telephone exchange system, a
lirie, a message register assomated with said
line, selective switches for extending said
line, a register eontrolhng mechanism *for
controlhno the operation of said switches,
said mechanism comprising a plurality of
registers, and means dependent on the joint
<ettmg of said registers for operating said
message register.

14. In a telephone exchange system, a
Tine, a message register associated with said
hne selective switches for extending said
hn\ 2 register eentrolhng meehamsm com-
prising a plumhty of registers, means for
vamably setting said registers, an operating
civeuit for said message register, means de-
pendent on the ]omt settlno of said con-
trolling registers for preparing said circuit,
wmeans controlled b v said registers for oper-
ating said switches, and means for com-
ULetmn sald clrcuit to cause the operation
of said message Peglister.

In witness Whereof I hereunto subscribe
my name this 12th day of June A. D., 1919.

LIPA POLINKOWSKY.
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