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To all whom it may concern.:

Be it known that I, Auskx E. Luyper, a
citizen of the United States, residing at
New York, in the county of Bronx and
State of New York, have invented certain
new and useful Tmprovements in Telephone-
Exchange Systems, of which the following

i a full, clear, concise, and exact deserip-
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tion.

This invention relates to telephone ex-
change systems and more particularly to a
telephone exchange system in which a con-
nection may: be established between a calling
Iine and a called line, either by means of

automatic selector switches or by means of

manually operated apparatus.
The object. of the mvention is the pro-

“vision of a sending device which may be op-

erated to impress upon a connecting cireuit
over which the call is established, either

‘controlling impulses for controlling the op-

eration of automatic switches, or aundible
signals for announcing to an operator the
designation of the called line, depending
upon whether the particular call is to be es-
tablished by means of automatic switches or
by means of manual apparatus,

A feature of the invention, therefore, re-

lates to the provision of means for causing

the sending device to operate in either one
of two ways, which means in the particular
systems disclosed includes keys adapted to
be set by an operator in accordance with the
designation -of the desired line. If the de-
sired line can only be reached by means of

" automatic switches, the operator will de-

. nate the connéction of the audible announe--
_ Ing means to.the connecting circuit, whereas
if ‘connection to the desired line is to be es-
tablishd by means of another manual op-
‘eratof, the first operator will depress a key

40

456

press a-key which will automatically elimi-

which -will automatically connect the audi-
ble announcing means to a sedond operator’s
telephone to enablé such second operator to

~ extend the connection tc the désired line.

In accordance with another feature of the
invention, provision is made whereby the

.. audible #nnouncing means, having been con-

50

nected to the telephone of the second opera-

tor, may be disconnected therefrom .either
automatically or by manual means under
the control of either operator.

Still another feature of the invention re-
lates to the use of an automatic switch which
controls the association of a sending device,
first to control the extension of a calling iine
to a trunk line leading cither to an autoimatic
selector switch or to an operator’s position,
and to connect such sending device to such
connected trunk. This automatic switeh sub-
sequently performs either one of two other
operations, one being the association of means
for audibly announcing the number of. the
desired line with the connected trunk, and
the second being the association of means
for impressing controlling impulses with the
connected trunk. '

In the accompanying drawings, Figores 1
to 10 inclusive show a telephone system
adapted for both manual and semi - auto-
matic working. and to which the invention is
applied, enough of the telephone system be-
ing shown to explain the use of the inven-
tion in connection therewith,
layout of the various fignres showing how
the same should be placed when reading the
description thereon. , _

The invention will be most readily under-
stood from a description of the operation of
setting up a call and establishing the desired
connection.

There are several cases which may arise.
The call to be extended may be one to a regu-
lar office in a manual exchange, or one to a
subscriber on a party line, or the call may
be extended.to a subscriber in a semi-auto-
matic office. Tt will be assumed that the
number of the wanted subseriber in all cases
is 123, except that in the case of a call toa
subscriber on a party line, the subscriber’s
number will be M—123, ‘ '

If the call is fo a subscriber on a party
line in a manual. office, subscriber 100 re-
moves his receiver from the switchhook, clos-
ing a_circuit in the usual manner -through
theline relay 105 and lighting the lamp 106

Fig. 11 iz a 7
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at the central office. The A operator whose -

telephone set is indicated at 107, inserts
the plug 108 of a trunk into the jack 109

100 -
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leading to the subscriber 100. The inser-
tion of this plug into the jack closes a cireuit
from battery, through cut-off relay 110, jack
109, plug 108, relay 111 to ground, encrgiz-
ing both the cut-off relay 110 and relay I11,
The energization of cut-off reluy 110 cuts
off the line relay 105,-and extinguishes the
lamp 106, The energization of relay 111
completes a circuit from battery, motor mag-
net of district sequence switch 101, lower left
contact of sequence switch spring 112, arma-
ture and front contact .of relay 111, energiz-
ing the motor magnet and moving. sequence
switch 101 out of position 1 and into posi-
tion 2. In pssition 2 of sequence switch 101,
a circuit is completed froni battery, motor

magnet of sequence switch 300, upper left

contact of sequence switch spring 305, con-
ductor 306, sequence switch spring 113 to
ground, energizing the motor magnet and
moving sequence switch 300 qut of position
1 and into position 2. In position 2 of se-
quence switch 300, a circuit is closed from
battery, through the up magnet 307 of the
cord finder, sequence switeh contact 308,
left armature and back contact of stop re-
lay 309 to ground, energizing the up mag-
C causing a wmovement of the brush
carriage ‘to move the brushes 310, 311, 313,
314 over the contact bank in search of the
terminals - 315y 316, 317, 318 of the trunk
taken for use. When the terminals are

reached, a circuit is closed from battery, stop

magnet 309, upper contact of sequence
switch spring 319, brugh 314, terminal 318,
lower contact of sequence switch spring 104
to ground, energizing the stop magnet 309
which breaks, at its left armature and back
contact, the circuit heretofore traced for the
up magnet 307, which thereupon deénergizes,
stopping the brush carriage with the brushes
310, 811, 313 and 314 in engagement with
the terminals 315 to 318, inclusive, for the
trunk taken for use. The energization of the
stop magnet 309 also completes a circuit
from battery, motor magnet of sequence
switch 300, lower left contact of sequence

“switch spring 305, left armature and front

contact of stop relay 309, moving sequence
switch 800 from position 2 into position 3.
In moving out of position 2, sequence switch

300 breaks, at the upper contact of sequence’

switch spring 319, the energizing circuit of
the stop relay 309, but this relay is held
energized over a circuit from battery, wind-
ing of stop relay 309, Tower contact of se-
quence switch spring 319, right armature
and front contact of the stop relay, con-
ductor 329, brush 313, terminal 317 to
ground at the upper contact’ of sequence
switch spring 104, which ‘dreuit will be
m&intained until after sequence switch 101
mw-ves out of position 11, ¥

" While the above operation has been taking

sake of clearness.
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place, the A operator has depressed her
listening key 114, placing her telephone set
107 aeross the line, and has received from
the calling subsceriber (00 the designation of
the watted line, which 1 have assumed to
be M——123. Having received this designa-
tion, the A operator depresses the office key
401, corresponding to the oflice in wirich i
wanted subscriber is located. and then de-
presses the No. 0 key in the 1000 row, the
No. 1 in the 100%. the No. 2 key in ilie 19,
the No. 3 key in the units, and the M key in
the stations bank of kevs, as indicated on
Fig. 6, it being assunmied that each of the
keys depressed represents one out of & hank
of ten keys, the remauining keys of the hank
being omitted from ths drawings [or {he
The depressien of (he
office key 401 put= w groand on the con-
ductors 402 and 403 leading to the class
and brosh register sequence switeh contaet
springs, respectively. while the closure of
the 0, 1. 2, 3, and M kevs places a ground
on the 1000’ 100%s, 10, units and stations
register  sequence  switehes  respectively,
When sequence switeh 300 veachies position
2 the following circuits are now elosed:
from battery. niotor niagnet of class register
sequence switeh 400, right armature and
contact of cut-off relay 104, conductor 403,
sequence  switch  contact  spring 320 to
ground; from battery, motor magnet of
brush register sequence switeh 410, vight
armature and contact. of cut-off velay 406,
conductor 405 and to ground as ubove
traced; and from sequence switch springs
321 or 322, conductors 323, 324, 325, 326 or
327 through the motor magnets of the 10007,
1005, 10%, units and stations vegister se-
quence switehes, respectively, right arma-
ture and contact of the cut-off relays 600 to
604, inclusive, of the 1000, 1007, 10%s, units
and stations bank of keys, to the conductor
405 and to ground at sequence switch spring
320. The class register sequence switch 400
will continue to rotate through its various
positions until position 15 is reached, at
which time a circuit is closed for the cut-off
relay 404 at the upper contact of sequence
switch spring 407, energizing the relay 404
angd stopping the sequence switch in this po-
sition.  Brush register sequence switeh 410
rotates uutil a civcuit is closed for the cut-
off relay 406 at the upper contact of sequence

switch spring 408, stopping  the sequence”

switch 410 in position 2. The 1000%s sequence
switch will continue to rotate until a ground
Js encountered on the lower contact spring
of said switch when the following circuit is
established over the cut-off velay 600; from
battery, relay 600, lower contact in the 1000’5
sequence switch, the No. 0 1000’ key to
ground. The No. 1 key energizes the cut-off
relay 601 to stop the 100’s sequence switch
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in position 1. The No. 210’ key energizes
the cut-off relay 602 to stop the 10’s se-
quénce $witch in position 2. The No. 3
units key energizes the cut-off relay 603 to
stop the units sequence switch in position 3.
The stitions key M energizes the cut-off
relay 604 to stop the stations register se-

uence switch in position 8, which is a posi-
tion corresponding to station M of a party
line, The energization of the cut-off relays
completes a circuit from battery, motor
magnet of sequence switch 300, lower right
contact of sequence switeh spring 803, con-

2.3

-ductor 328 through the right armatures and

contacts of the cut-off relays in series to

.ground, to move sequence switch 300 from

position 3 into position 8.

In passing into position 4 and until pass-
ing out of position 7, sequence switch 300
at the upper contact of sequence switch
spring 330 maintains a circuit for the release
magnets 409 and 411 of the class and brush

. register keys and also the release magnets of

25

80

the numerical and stations bank of keys (not
shown), releasing. the depressed keys in the
wsiial manner. .

In passing to position 4, sequence switch
300 completes a circuit from battery, motor
magnet of sender sequence switch 500, con-
tact of sequence. switch spring 511, con-

“ ductor 512, lower contact of sequénce switeh

40

45

spring 802 to ground, moving sequence
switch 500 from position 1 into position 4.
In coming into position 2, a cireuit is closed

- from Pattery of motor magnet of sender se-

quenee switch 500, conductor 513, outer right
armature and ¢ontact of relay 510, contact

- of sequence switch spring 514, conductor

515, lower: contact of sequence switch spring
304 to, ground, moving sequence switch 500
from position 4, through position 7 into
position 8. : . -

With' district switch 101 in position 2,

"eord finder sequence switch 300 and sender

sequence switch 500 in position 8, a funda-

mental circuit is- established from battery,

“'relay 115, upper contact of sequerce switch

50
b6

¢

spring 116, conductor 117, terminals 316, -
brush 811, conductor 331, upper armature -

and back contact of relay 303, contact of
sequence switch spring 332, conductor 333,
left armature and back contact of the o
counting relay, through the stepping relay
516, sequience switch spring 517 inner right
armature and back contact of relay 510, con-
ductor 518 to ground at sequence switch
s{)ring' 302. ) :
stepping relay 516 energize in this circuit,
the relay 115 at its right armature and front
vontact completing ‘a circnit -at the upper
contact of sequence switch spring 118 to move
soquence switch 101 out of position 2 and
into position 3,and at its left armature and

front contat completing -a shunt eircuit:

Both the. relay 115 and the -

through lower right and left contact of se-
quenceswitchspring 116, conductor 119, com-
mutator-scgment 120-to ground at the brush
121. whieh is for the purpose of shunting
the stepping relay. Sequence switch 101,
in coming into its third position, completes
a circuit from battery, through the up mag-

. net 122, contact of sequence switch spring

124 to ground at the right armature and
front contact of relay 115, energizing the
magnet_to_cause upward movement of the

_brush carriage' 125. - At this time, #lso,-a-

circuit-is completed from battery, through
the No. 2 counting relay, armature and back
contact of the No. 2" counting relay, con-
ductor 519, upper contact of brush register
sequence switch- spring 412, conductor 413,
contact of sequence switch spring 414, con-
ductor 415, contact of sequence switch spring
520, conductor 333, upper contact of sequence
switch spring 334, conductor 335, arma-
ture .of stepping relay 516 to ground, en-
ergizing the No. 2 counting relay, which at-
tracts its armature and closes a circuit for
the No. 2’ counting relay from battery to
%round at the sequence switch spring 521.

he brush carriage 125 moving upwardly -

completes the shunt circuit from ground at
the brush 121. Each time such brush passes
over one of the commutator. segments 120,
it shunts the stepping relay 516 which, de-

- energizing, breaks the circuits above traced

65
70
s
80
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90

95

for the No. 2 counting relay, allowing the s

No.' 2’ counting relay to energize, extending
. the energizing circuit,

which formerly
passed through the No. 2 relay, to now puss

100

through the No. 1 counting relay. The brugh -

carriage 125 will mové upwardly until the

“stepping relay has been energized and de-

energized three times, at which time the 0

‘counting relay will have energized, atifact-

ing its armatures, prqaking the funddmental
cireuit above traced at'its left armature and
¢ontact, causing -the deénergization of the

105

relay 115 and the stepping relay 516. Relay °

115, deénergizing, broke, at its right. arma-

ture and front contact, the circmit for the
up magnet 122, stopping the upward move-

110

ment of the brush carriage 125 with the - " -

brushes 126, 127 and 128 in engagement with
the terminals 129, 130 and 131, respectively,

115

of a trunk leading to a ‘B operator’s posi-
tion,-and at its right armature and back .=

contact, completing a circuit to move. se-

-quence switch 101 out of position 3 and into

osition " 11.  "Although; for the sake' of

revity, the motion of this switch, under the °

120

control of the coun’ing relays, has been de--:
scribed as placing ‘the terminals of the '

‘switch- on a-trunk line leading to a B op- = '+
126 -

erator’s position, it, will be- understood by

. those skilled in the art, that in practice this ™
movement is for the purpose of selecting'a *
‘group of frunks and that a. further move- +'¢
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a

ment. which ordinarily takes place in posi-

tions + to 10 of sequence switeh 101, is for
the purpose of selecting an idle trunk in
said group. The energization of the
counting relay at its right armature and
front coniact completes a cireuit from bat-
tery. motor mmgnet of  sender sequence
switeh 500, vight rnature and front con-
tact of the 07 counting relay, conductor 522,
Teft arwmture and back contact of relay 510
to ground at sequence switch spring 523,
moving sequence switeh 500 out of position
8 and into position 9. In position 9, a cir-
cuit = closed for sender sequence switch
500 at the upper contact of sequence switch
spring 314 and lower contact of sequence
switeh spring 304 to move the sequence
switeh 300 ont of postion 9, through Posi-
tion 15 and hack into position 1. A circuit
is at this time closed from battery, contact
of sequence switeh spring 336, conductor
A3, through the relays 307 and 506 in series,
conductor 524 to ground at sequence switeh
spring 416, The energization of reluy 507
closed a cirenit whichmay betraced from bat-
tery.relay 303, conductor S35 upperarmature
and contact of slow acting relay 502, con-
ductor 525, left armature and back contact
of relay 503, energizing- winding of relay
10, upper armature and front contact of
relay 507, contuet of sequence switeh spring
226 to ground at lower contaet of sequence
switch spring 380, encrgizing in this cirenit
the relays 303 and 510, A civeuil is now
completed from battery. line relay 201, con-
ductor 223, upper lefl winding of repeating
coil 224, terminal 129, hrush 126, lower con.
fact of sequence switel) spring 132, conductor
117, terminal 316, brush 311, conductor 331,
Upper armature and front contact of relay
303, upper right winding of repeating ol
801 to ground. energizing the line relay 201
which dttracts its armature, completing a
circuit from battery, through the high and
low resistance windings of the local relay
202 in series, armature and contact of line
relay 201 to ground, energizing the local re-
lay 202 which completes a circuit from bat-
tery, right armature, contact 225, contaet
220, conductor 227, relay 208, relay 204 to
ground, ersrgizing both said relays which
attract their avmatures. The energization
circuit from bat-
tery. lock-in relay 203, loweir armature and
front contact of relay 203, conductor 298 to
ground at the armature of relay 206, When
relay 205 energizes, a civeuit is completed
from battery, through the trunk lamp 212
to ground at the interrupter 13, which
causes the trunk lamp 212 to flash until the
B operator answer the call; as Widl Le lere-
Also, relay/ 205, when
energized, completes at its upper armature

“& locking circuit for itself which will be
o5

maintained as long as relay 203 is energized,

1,277,440

This locking circuit may be traced as fol-
lows: from  buattery, through relay 206,
through the relay 207 and telephone relay
208 in parallel, the upper winding of relay
205, upper armature thereof to ground at
the upper armature of relay 203 Relays
206, 207 and 208 are now energized, the relay
200 at its right armature and buack contact
removing ground from the relay 205 and
also ground from any other corresponding
relay 2057, preventing uny other trunk from
coming in and connecting to the operator
until the present call is attended to. Relay
208 being energized attracts its armatures
and connects the B operator’s telephone set,
BUT across the line and in position to. hear
the wanted subseviber phonographiecally.
As soon as relay 208 is energized, a cir-
cutt is closed for relay 211, from battery,
lower vight winding of repeating coil 224,
lower armature and front contuct of relay
205 throngh retarding coil $18. repeat key
817, upper armature and lower contact of
velay 208, upper right winding of repeating
coil 224 to ground.” The energization of re-
lay 211 closes a circuit for relay 312 which
niay be traced as follows: from battery,
lower right winding of repeating coil 301,
Jreldy 312, lower armature and contact of
303, brush- 310, terminal 315, lower contact.
of sequence switch spring 137, brush 127,
terminal 130, lower left winding of repeat:

ing coil 224, conductor 9, left wrmature and
contact of relay 202, lower armature and

contact of 207, retardation coil 10, contact

Cand arature of relay 211 to ground.. The

energization of relay 812 closes a circuit
from Dbattery, through a slow acting relay
501, conductor 527, armature and front con-
tact. of relny 312 to ground. The relay
401, at 1ts armature and front contact, com-
pletes a cireuit to energize the slow-ncting
relay 502, which attracts its armatures, at
its upper armature cutting off the shunt
around the relay 503, whereupon said relav
503 1s energized in series with the relay 303
and 510, Relay 502, at its-lower armature
and front. contact, closes a circuit which
may be traced from battery, left armature
and front contact of relay 503, lower arma-
ture and front contact of relay 502, condue-
tor 528, right armature and back contact
of relay 509, relay 504, conductor
through the interrupter contact 700 on the
phonograph sending device shown in I ig.
7. The circuit, however, above traced, is
incermittently made and broken, being made
when the outer end of one of the cams of
the contact 700 rides up on the cam sur-
face 701 of the cam %02, which cam is
mounted on a shaft 703, wihich is driven by
the usual gearing from the wain shaft 704
from the phonograph ‘device. Wlen relay
504 is energized, a circuit is completed from
battery: through the motor magnet of the
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r 7oA
sender sequence switch 500, conduetor 513,
armature and front contact of interrupter
relay 504 to ground at sequence switch
spring 530, moving the sender sequence
switch from position 1 into position 4. As

- the shaft 704 of the phonograph device ro-

tates, the end of the contact spring 700
moves off the cam face 701, breaking the
energizing circuit: for the interrupter relay
504, which thereupon deénergizes, closing

-at its armature and back contact, and left

armature and front contact of Telay 510, a

circult to move sender sequence switch 500

from position 4 into position 5.
" In Fig. 7 is shown in schematic form a
phonograph call indicator. A plurality of

disks, of which but one (705) is shown, are’

mounted on a shaft 704, which is rotated
eontinuously in any convenient manner. On
the disks ure magnetically -recorded various
digits or other informatiow it is desired to
transmit to the B operator. In the device
as shown in Fig. 7, four disks are used, one
of the disks having the letters J, M, R, and
W magnetically recorded thereon, the let-
fers representing the stations on the usual
party line. Another of the disks, for in-
stance 705, has recorded thereon the numer-
als 0, 1, 2, 3. Another disk has the numerals

<y, 3,6 and T recorded thereon, while the

fourth has recorded thereon the numerals

& and 9.  Reproducing magnets 796, 707,

708 and 709, shown in perspective, and the
other magnets to reproduce the letters and
remaining numerals, are similarly mounted.

_The disk 765 being constantly rotated, when

a. circuit is closed through the reproducing
magnet 706, 707, 708, or 709, the numeral
ar letter or other character desired is re-
produced in the cireuit including the repro-
dieing magnets 706, 707, Y08 or 709 and re-
peated in the telephone of the B operator,
who thus-hears the numeral or other infor-
mation. T .

The record on the disks, ag shown by the
dotted lines 0, 1, 2, 3 on disk 703, does not
extend in-a complete circle thereen. The
arc of the circle on which no record appears

1s so spaced - with relation to the cam sur-

face W01 as to permit the interruption of

-the circuitt of relay 504 .at' the proper time

to alow seénder sequence switch 500 to move
from one vosition to the next, so that the
switching  operation takes place  between
worils. S o
In position 5 of sender sequence switch
500y 4w cireunit is closed from the common

retirn conductor 710, the M reproducing -
magnet 711, through the amplifier set 712, .

. Ll N fon i 4 .
cor tuctor 713, upper contact of sequence

switeh spring 605, condictor 606, lower left
contact of sequence swifch spring 505, con-
ductor 531, armaturé and contact of relay
506, the condietor 332, through the lower
and upper left windings of repeating coil

"301, back through the comumnon return con-

ductor 710. The cir¢uit for reproducing
nmagnet 711 being completed, and the disk
with which said magnet is associated being
constantly rotating, the word M in this in-
stance will be reproduced in said circuit and
repeated by the repeating coil 301 into the
repeating coil 224, where it will be repeated
into the B operator’s set 801. At this in-
stant, ‘contact 700 is again closed, energiz-
ing the interrupter relay in the manner be-
fore described, and closing, at its armature
and front contact, a circuit to move sequence
switch 500 out of position 5 and into posi-
tion 6. In position 6 of sequence switch
300, a circuit is closed from the common re-

turn conductor 710, through the left side of

repeating coil 301, through conductor 532,

armature and contact of relay 506, conductor-

531, upper contact of sequence switch sprin’g
533, conductor 534, lower contacts of 1000°s

. sequence switch spring 607, conductor 608,

amplifier set 714, the 0 reproducing magnet
706, back to the common return conductor
710, completing circuit through the repro-
ducing magnet 706 and, in the manner above

described for station M, repeating the nu-
.meral 0 to the B operator.
has been transmitted, the circuit for the in-

en this word

terrupter relay 504 is.again broken at the
contdet 700, closing a circuit for sender se-
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quence switch 500, moving it out of position -

¢ and into position- 7, in which position a
circuit is closed in the now well-known man-
ner through the No. 1 reproducing magnet
707, the circuit in this instance being com-
pleted at the upper right contact of “the
100°s sequence switch contact spring 609,
In like manner, the circuits for.the repro-
ducing magnets 708 and 709 are completed
to reproduce the numerals 2 and 3 to the B
operator. It will be noted that the circuits
for reproducing magnets 708 and 709 are
elosed in sequence switch positions 9 and 10,
respectively, of sender sequence switch 500,

‘and that no reproduction takes place in posi-
tion 8 of such sequence switch. This.is ac-:

100

105

110

cording to the usual telephone, practice -

where a number consisting of four - digits
always has a pause between the second and
third digit.

115

When the last digit of the

number has been transmitted, .the circuit

through the interrupter relay. 504 is broken,’

allowing its armature to retract and closing
a circuit for sender sequence switch 500 to

120

‘move it out of position 10 and into position
11. In position 11, when contact 700 is’

dagain made, interrupter relay 504 is ener: -

gized, attracting its armature and complet-
ing- the circuit to drive sequence swilch 500

contact. 700"is again opened, interrupter re-

126

- from position 11 into position 12, When -

lay 504 becomes energized, at its'armature

and back contact compléting a eircuit to

drive sequence switch: 500 from. position 12
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into position 13. This alternate making
and breaking of the circnit of interrupter
relay 504 advanees the sender sequence

“switeh 300 through its various positions back

into position 1. When the sender sequence
switch s in position 16, if the key 546 is
closed, a cireuit is established from ground,
through said key 546, through the relay 509
and sequence switch contact spring 508 to
battery at either of the slow acting relays
301 or 502, energizing the relay 509, which
attracts its armatures. breaking the cirveuit
for the interrnpter relay 504, Tf (he key
546 is not closed, the nomber will be re-
peated indefinitely. During the transmis-
sion of the called munher to the B operator,
the trunk Lump 212 hus been flashing due to
the operation of the interrupter 218, The B
operator now takes the plug 900 on the end
of the trunk taken for use and tests the
wanted line in the wsual manner. If the
wanted line is not husy, she plugs into the
wltiple jack 901, leading to such subseribor,
Plugging into the jack 901 completes a cir-
cuit. from battery. throngh the second plug
relay 2135, first plug relay 214, sleeve of plug
900, sleeve contuct of jack 901, ent-off relay
902 to ground, energizing the three reluys
described.  The cut-off relay 902, af its
armatures, prevents line relay 903 from ener-
gizing, thus preventing the lighting of line

lamp 904, The energization of relayvs 214

and 215 completes @ cireuit from battery,
through the resistance 216. Tower armature
and front contact of relay 214, right contact
spring of relay 218, right armature and
front contact of relay 204, through the high
resistance winding of relay 218 to growmd at
the upper contact of differential relay 217.
Relay 218 energizes and, at its left armature,
opens the energizing circuit of the velay 203,
and relay 203 opens.the energizing cirenit
for relays 203, 206, 207 and 208, The de-
energization of relay 208 removes the oper-

ator’s set 801 from the trumk and deéner-

gizes the supervisory relay 211, Supervi-
sory relay 211, déénergizing, breaks, at its

1o fnre and- contact, the-energizing circuit.

" 2 the relay 312. Relay 312, desnergizing,

50
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breaks the energizing circnit for the slow
acting relays 501, 502 and 509. The relays
503 and 510, however, remain energized
after the deénergization of relay 502 over a
circuit which may be traced from battery,
right ‘armature and. front contact of relay
503, conductor 525, upper armature and back
contact of slow acting relay 502, through the

‘energizing winding of relays 503 and 510 in

series; right armature and ffont contact of
said relay 510, conductor 5¥8 to ground at
the sequence switch spring 802 ofethe vord

finder. Relay 303 is, however, shunfed out,

and, on deénergizing. disconnects the te-
peating coil-301 from the trunk.  Slow sct-
g relay 502 deénergizing, a circuit is com-
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pleted at its lower armature and back con-
tact from battery, left armature and front
coutact of relay 503, lower armature and
back contact of relay 502, through relay 535
to ground, energizing said relay 535 and
completing a circuit from battery, through
motor magnet of cord finder sequence switch
300, conductor 340, sequence switch spring

70

341, position 8, conductor 342, armature dand .

front contact of relay 535 to ground, moving
cord finder sequence switch from position 8
and into position 15. When relay 303 de-
energized, cutting off the repeating coil 301
from the trunk, it broke the energizing cir-
cuit of relay 201, whieh, at its armature and
front contact, broke the energizing circuit
for the local relay 202, This relay 202, in

“turn detnergizing, breaks, at its right arma-

ture and contact, the cirenit for relay 204.
The deénergization of relay 204 removes, at
its right armature and front contact, the
shunt around the velay 219, which thereupon
energizes.  This civenit is from battery, re-
sistance 216, armature and spring of relay

214, lower spritig of relay 207, upper wind-.

ing of relay 207, winding of relay 219; right

armature and back contact of relay 204, and .

lower winding of relay 207 to ground.
On cord finder sequence switch 300 com-
g into position 15, a circuit is closed from

7b
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district sequence switch 101, lower right - .

contact of sequence switch spring 112, con-
ductor 133, lower armature and front. con-
tact of relay 507, conductor 536, upper con-
tact.of sequence switch spring 304 to ground,
moving sequenc,: switch 101 ovt of position
1T into position 16, With district switch
101 in position 16, a circuit is -again closed
from battery, line relay 201, upper left
winding of repeating coil 224, terminal 129,
brush 125, upper contact of sequence switch

100

105

spring 132, upper right winding of repeat-

ing coil 102 to ground, energizing' the line
relay 201, which; in. turn, energizes local
relay 202. ' o

As the relay 218 -is still energized ‘and’

relay 204 deénergized, a circuit4s completed

110

from battery, through winding of relay 220,-

left armature and back’ centact of relay .
115

204, left armature and contact of relay 218,

right armature and swinging contact of local -

relay 202 to positive battery. The energiza- .

tion of this relay 220 in turn completes a cir- .

cuit from battery, right armature and front -
ce 120
winding of relay 218, lower winding of dif- _ -

contact of said relay 220, low resistance

ferential relay 217, energizing the relay 217,

which, at ‘its lower armature and contact,

breaks the energizing circuit for relay 219.
The deénergization of relay 219 completes
a -cirenit from battery. through the relay
221, wupper -winding of relay 207. upper
armature and baek contact of relay 219, ]I;)w
resistance winding of local relay 202 to
ground at the armature and contact of line

‘126

186



.. B0

Lo

relay 201. Relay 221 attracts its armatures,,
connecting the source of- ringing current
299 or 230 to the cord leading to the called
subscriber. o
It will be remembered that the cord finder
“sequence switch 300 has come into posi-
_tion 15, and that a eircuit-for relay 309
"has been maintained at either the upper
or lower contact of sequence switch spring
104 in positions 2 to 11 of the district se-
quence switch 101 and in positions 2 to 16
of cord finder sequence switch 300, When
district. sequence switch 101 passed out of |
osition 11, encrgizing circuit for the relay
309 is broken at the upper contact of se-
“quence switch spring 104, allowing relay 309
to deénergize, completing a circuit from bat-
tery, through ‘motor magnet of sequence
switch 300, conductor 340, contact of se-
quence switch spring 308, left armature and
back contact of relay 309 to ground. moving
sequeénce switch 300 from position 15 to po-
sition 17, in-which position, the sender se-
quence’ switch 500 being in position 1, a
circuit is closed from battery, through the
down magnet 342, conductor 343, upper
contact of sequence switch .spring 537 to
ground at sequence switch spring 339, mov-
ing the brush carriage carrying the brushes
310, 311, 313 and 314 downward to their
initial position. When the brush carriage
reaches its lowermost position, the off-nor-

.10

80

mal contact 344 is closed, completing a cir-

cuit from battery, through motor magnet.
of cord finder sequence -switch 300, upper
right contact of ‘sequence switch spring 305
to ground at the off-normal contact 344,
moving the cord finder sequence switch 300
from -position ‘17 into position 1,

" The call being to a subscriber on a party
line, the B operator, - before inserting. the
_plug 900 into the multiple jack 901, de-

- 35

40

. A

“en
1

“presses the proper ringing key 231 so that.
when the lihe has been tested and found to
be idle and the plug inserted, the proper
current “from -sources 229 or 230 'may be
~projected over the outgoing line to ring the
‘calling device at thé subscriber’s station. A
" felay 222 is in series with the sourcg of cur-
rent $29 or 230, and is of such dharacter .
«that it will not respond to the interimittent
‘current; from such source when thig current
" i passing through the same in series with _
. the calling device and condenser at the. sub-
..65"'station, but when the subscriber removes his
redeiver -from the switchhook, cutting out
‘the calling device and condenser, & cireuit
“is ‘closed which may’ be, traced from ‘the
source. of current 229 or 230, the energizing
80 winding of relay 222, the depressed. key
. . 9231, inner armature and “front contact of
relay 221, the ring of the plug 900, ring
contact of
‘substation set, back through tip' contact of
jack 901, the tip of plug-900, upper armas

.88
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‘tian to

-when the

sparatus. shown’ in
jack 901, through the subscriber’s ex

4

ture and swinging contact of first plug re-
lay 214 to ground at the outer armature and
front contact of-relay 221. Rélay 222 ener-
gizes in the circuit just traced, attracting
its armature and breaking the. energizing
circuit for the relay 221, cutting off the

70

ringing current ahd completing the con- ’

nection -through from the calling to the
called subscriber. The call is supervised in
the usual manner, but as’ this operation
forms no part of the presént invention, it
will not be described. .

In the case of a manual operation:from
one calling subscriber to another, the-other

subscriber_being on a straight line as-dis-

tinguished from a party line, the opersation

(£ 3

80

above described is repeated, except that the

key for setting the station’s register se-
quence switch shown in Fig. 6, is not de-
pressed, and therefore the phonograph rec-
ord of the station is not operated. Tﬁe call,
however, progresses in the same way, ahd
the same ringing apparatus is brought into
use: L

In the case, however, of a call to a2 semi-
automatic office where the switching opera-
tion is under the control of - the central
operator, the B operator ig eliminated en-

85

20

tirely, the call being under the sole con-

trol of the A operator. If we assume that

“thé call in this instance” is to s subscriber,

95

numbered 0123 located in a semi-automatic™

office, the A operator receiving the required
information from the calling subscriber de-
presses an appropriate office key 417 to set
the¢ class and brush register . sequence
switches 400 and 410, respectively, in posi-
select a trunk leading to the semi-
automatic, office. She then, as before, de-
presses the No. 0 1000’s, No. 1 100’s, No. 2
10’s and No. 3 units keys to set their re-
spective sequence switches in the proper
position for transmitting these digits. * The’
operation of the cord finder shown on. Fig.
3 is identical with .that above ‘described.
Therefore as the sequence switch 300 reaches
position 2, the class and brush _register

100

106

110

sequence switches and the  thous#nds, hun-

dreds, tens and units sequence

started in motion; as before. e depres-

'Sl%itcms are

115

sion of office key 417 completes a circuit for

sequence switch 400 reaches position 5 and.

“the cut-off relay 404 when the class register -

completes a circuit for the cut-off relay 406 . - .

brush register sequence switch

120

410, réaches position 1. The sétting of the " -

1000%s, 100’s, 10’s and units sequence switches. .

is identical with that above described. '~ - " .
Referring to Fig. 5, it will be noted that I

relays 506 and 507 are the relays which de-
termine whether or not the henograph ap-
: Fig. 7 shall be.used in
sxtending a call.
cirouit for these two relays-is only cloged
when the class register sequence switcli-400.

125

Tt will be noted that the ..
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is in position 16, Therefore, in the present
instance, these relays 506 and 507 will not
be energized, but the setting of the 10007,
100%, 10 and units register sequence
switches will be used to control switching
apparatus to extend the call under the sole
direction of the A operator.. As before, the
cord finder will be connected with the dis-
trict apparatus shown i Fig. 1, and dis-
trict sequence switch 101 will move throngh
positions 1, 2, 8 until it stops in position 11,
where, as before, in response to the setting
of brush register sequence switch 410, the
brushes 126, 127 and 128 on brush carriage
125 will be moved over the proper bank of
contacts and brought to rest in engagement
with the terminals 134, 135 and 136 re-
spectively, of a trunk leading to the semi-
automatic office shown in Fig 8,

The present invention is not concerned
with the detailed circuits and apparatus
located in the semi-automatic office. .This
apparatus may be of the type disclosed m
patent to A. E. Lundell No. 1,168,319 of
January 18, 1916. Therefore, in Fig. 8 the
connector switeh .is merely indicated by the
brushes 809 and 810 and the terminals §14
and 815. The usual connector sequence
switch 800 is also shown as well as the line
relay 802. The usual interrupter or com-
mutator carried by the connector switch is
not shown, but a conductor leading to- such
commutator is indicated at 813.

With the sequence switch 800 in posi-
tion 1, district sequence switch 101 in posi-
tion 11, cord finder sequence switch in posi-
tion 15, and sender sequence switch 500 in
position 8, a fundamental circuit is estab-
lished from battery through line relay 802,
sequence switch spring 803, lower coutact,
conductor 804, terminal 134, brush 126,
lower contact of sequence switch spring 132,
conductor 117, terminal 316, brush 311, con-
ductor 331, inner armature and back contact
of relay 803, sequence switch spring 332,
conduetor 338, left armature and back con-
tact of counting relay 0° through stepping
relay 516, sequence switch spring 517, inner
armature and back contact of relay 510,
conductor 518 to ground at sequence switch
spring 302. The line relay 802 and stepping
relay 516 energize in this circuit, relay 802
completing a &ircuit which may be traced
from battery through the motor magnet of
sequence switch 800, lower contact of, se-
quence spring 803, armature and front.con-
tact of line- relay 802, to ground, moving
such sequence switch from iposition 1 into

position 2. In position 2 vf the sequence.

switch 800, the wsual energizing circuit is
established for the power magnet of the con-
nector, starting such connector in its pro-
liminary or brush choosing operation. As
the connector moves, the commutator car-
ried thereby iutermittently places ground
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on the condactor 813, and, through the se-
qtience switch spring SUL 1 position 2.
places a shunt around the stepping relay
516, causing snch stepping relay to be iu-
termittently energized and deénergized until
the fundamental cireuit is opened in the
usual manner in response to the operation
of the counting 1'(\|lnys.— When fhe last

ccounting velay s energized, a cireuit s

closed thereby to drive sequence switch 300
into position 10.  Drush selection having
taken place in the usnal manner as the relay
802 dednergizes, owing to the opening of the
fundamental circuit, a circuit is closed to
drive the sequence switch 800 from position
2 to position 3, from battery to the motor
magnet of sequence switch 800, lower con-
tact of sequence switch spring 816, back

«contact of relay 802 to ground.

The deénergization of relay 802 also opens
the circuit of the power magnet of the con-
nector and stops the movement thereof,

In position 3 of the sequence switch 800
and position 10 of sequence switch 500, the
fundamental circuit is reéstablished and the
relay 802 again energized. In response to
this energization of relay 802, a circuit is

70
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30

90

established from ground, armature and

front contact of relay 302, sequence switch
spring ‘805 top; motor magnet of sequence
switch 800, to the ungrounded side of bat-
tery, moving the sequence switch into posi-
tion 4. : ‘ :

In position 4-of the sequence switch, the
connector is started in motion and the com-
mutator carried thereby intermittently
places ground on the conductor 813, and,
through sequence switch spring 811 in posi-
tion 4, intermittently to the stepping relay
516, causing such stepping relay to be in-
termittently energized and deénergized until
the fundamental circuit is opened in the
usual manner in response to the operation
of the counting relays, thereby terminating
this selection. - The energization of the last
counting relay closes a circuit to-drive se-

_quence switch 500 into position 12.- Upon
-the opening of the fundamental circuit, relay

802 deénergizes and at its back contact closes

"a circuit from battery, motor magnet of se-

guence switch 800, sequence switch spring 816
top, back contact and armature of relay 802 to
ground. Sequence switch 800 moves to po-
sition 5, and awaits the re@stablishment of
the fundamental circuit.” When the fun-

1 13
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damental circuit is re¥stablished, the rve-

lay 802 energizes and closes a circuit from
hattery, motor magnet of sequence switch
800, sequerice switch spring 805 top, front
contact and armature of relay 802 to ground,
moving the séquence switch into position 6.
In this position of the sequence switch, the
connector is again  started in motion and
the commutator' carried thereby. intermit-

‘tently places ground on the conductor 813,

124
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and, through sequence switch spring 811, in
position 6, intermitiently to the stepping
relay, causing such stepping relay to be in-
termittently encrgized und deénergized un-
til the fundamental circuit is opened in the
usual manner in response to the operation of.
the counting reluys, thereby terminating
units selection.  The operation of the last

Ccounting relay closes a cireuit to drive se-

(uence switeh 500 into position 14 The
opening of the fundamental circuit deéner-
pizes relay 802, and a cirenit is established

“from battery. motor magnet of sequence

switeh 800, sequenee switch spring 816 top,
hack contact and armature of reluy 802 to
gronnd.  The sequence switeh. leaves posi-
tion G, and in the positions between 6 and 16,
(he usual testing and ringing . operations
take place. As these operations are well

known, they will not be further deseribed

and, for the sake of ‘elearness, the sequeneo

switeh positions corresponding. therveto are

amitied, it heing sufficient to state that after
the selection of the desired line in position 6
aned the testing and ringing operations, the
cequence switeh 800 moves into position 16,
which is the through or talking position.and
the desived conneetion s established.

What is elaimed is:

1. A telephone exehange system ineluding
telephone lines extending to an operator’s
position, trunk lines extending from such
aperator’s position to a deeond operator’s
posigion. means under the econtrol of the
lirst operator for connecting the calling
line to one of sueh trunk lines, means for

Sondibly announeing the number of the de-

siredd line: and antomatlic means for con-
necting sueh announcing means to the fele-
phone of sueh second operator. )

2. A {elephone exchange svstem including
felephione Tines extending to an gperator’s
posifion, trunk lines extending from such
operator’s position to a. second operator’s
position, means amder the control of the

first operator for vonnecting the ealling line
to one. of such tronk Tines. medns for andi--

hly announcing the number of the: desired
Tine, means for antomafieally connecting
such announcing means to such second oper-
ator’s telephone. means for antomatieally dis-
conneeting  such  announeing means, and
means for manually disconnecting sneh an-
HOWNCINE  Means, _

3. A telephone exchange system including
felephone lines extending to an operator’s

“position, trumk Fines extending from such
“aperator’s posilion to a seeond operator’s

position, means under thir control of the first
operator for comnecting {he ealling Iine to
one of sich trunk lines.aneans for audibly
annoineing the number of ihe desived line.
automatic means for conneeting such an:
nonneing means to the telephone of the see-
ond operator. and manital means under the
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control of either operator for disconnecting
stich announcing means. :
4. A telephone exchange system compris-

ing means for connecting a calling line to

a desired line including u connecting cir-
cnit at an operator’s position, a sending ar-
rangement at such position adapted to op-
erate under the control of such operator
either to impress controtling im‘u}s;es on
said connecting eirenit or andibf:& signals
for the purpose of announcing the designa-
tion of the desired line, depending upon

whether the further extension of the call is

accomplished by another operator or by an

Tutomatie selector switeh, ‘

3. In a telephone exchange system, means

for conneeting calling to called lines includ-.-

ing a connecting circuit, an operator’s posi-
Gon, an impulse sending deviee and an andi-
Lo announcing deviee at such position, an
antomatic switeh also at such position, and
weans under the control of the operatoy for
causing said automatic switeh to associate
cither said impulse sending <device or said
andibld shmonneing device with said eireuit.

5. A telephone exchange system, an opera-
tor's position. 1 connecting civenit at said
operator’s position, trunk lines extending
from said operator’s position to another op-
erators position, other trunk lines'extending
from said first operator’s position terminat-
ing in automatic selector switches, a control-
ing equipment at said first operator’s position
inclnding an impulse sending device and an
andible announcing device. an automiatic cir-
cuit changing switeh associated with said
controlling equipnient, means for driving
said  antomatic cirenit changing  switeh
through (wo complete cycles of movement,
contaets operated by said switch in the first
cvele of movement for extending said con-
necting cirenit to a trunk line, contacts op-
erated by said switeh in its second eycle of

movement for associating either said im-~

prlse sending device or said andible an-
nouncing deviee with said connecting eir-
euit, and means under the control of said
first operator for determining the associn-
tion with said connecting civenit of either
of said devices to the exelusion .of the other.

7. A telephone exchange system compris-
ing means for connecting a calling line te
a eatled line including a conneeting cirenit,
a registering and controHing equipment, an
impulse sending devite and an andible an-
nouneing device either of which may be: asso-
cinted with such connecting eireit and con-
trolled by the et positions of the registers

“of such equipment. and means for determin-

ing whieh of such devices is controlled by
sneh registers in controlling the extension
of a particular call. .

8. A telephone exchange system includ-
ing tclephone lines: extending ¢o an opera-

tor’s pusition, a second operator’s pomtion,
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trunk lines extendiug between said opera.
tors’ positions, means for assoctating said
Infes \\'»it}h, said trunk lines, means for audi-
bly annéuncing the nuber of a line, means
under the control of (he first operator for
deterinining the nunber announced Ly said
announcing means, un operator’s telephone

set at said second operator’s position, and
automatic means for associating said an-
nouncing means and said operator’s tele- 10-
phone set with one of .said ¢rumik lines.
In witness whereof, T hereunto subscribe
my nae this 15th day of June, A. D. 1916.
: ALBEN E. LUNDELL.



