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To all whom, it mag concern: 
Be it known that I, ALBEN E. ILUN DELL, 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 Improvements in Telephone 
Exchange Systems,. of which the following 
is a fulli, clear, concise, and exact descrip 
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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 nmay be established between a calling 
line and a called line, either by means of 
automatic selector switches or by means of manually operated apparatus. 
The object of the invention is the pro 

vision of a sending dewice which may be op 
erated to impress upon a connecting circuit 
over which the call is established, either 
controlling impulses for controlling the op 
eration of automatic switches, or audible 
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 i will de 
pre?s a key which will automatically elimi 
nate the connection of the audible announc 
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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 
which will automatically connect the audi 
ble announcing means to a sedömd operator’s 
telephone to enable such second operator to 
extend the connection to the désired line. 

50 

In accordance with another feature of the 
invention, provision is made whereby the 
audible º announcing means, having been con 
nected to the telephone of the second opera 

nuatic office. 

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 dervice, 
first to control the extension of a calling itue 
to a. trunk line deadling either to an autor; {ic 
Selector Switch o' to an operator’s position, 
and to connect such sending dervice to such 
connected trunk. 
Sequentiy 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, Figures 1. 
to 10 inclusive show a telephone system 
adapted for both manual and semi – auto 
natic working. and to which the invention is 
applied, enough of the telephone syst?m be 
ing shown to explain the use of the inven 
tion in connection there with. 
layout of the various figures showing how 
the same should be placed when reading the 
description thereon. w 
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 

Fig. i 1 is a 
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86 
This automatic switch, sub 
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be extended to a subscriber in a semni-auto 
It will be assumed that the 

rhumber of the wanted subscriber in all cases 
is 123, except that in the case of a call to a 
subscribel' on a party line, the subscriber’s 
number will be M-—123. 

If the call is to a subscriberon a party 
line in a manual office, subscriber 100 re 
moves his receiver from the switchhook, clos 
ing ?, circuit in the usual manner-through 
the line relay 105 and lighting the lamp 1Ó6 

90. 

95 

at the central office. The A. operator whose 
telephone i 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 circuit, 
from battery, through cut-off relay 110, jack 
109, plug 108, relay 111 to ground, energiz 
ing both the cut-off relay 110 and relay 11 1. 
The energization of cut-off relay 110 cits 
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, arna 
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 position 2 of sequence switch 101, 
a circuit is completed from 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, nel 
moving sequence switch 300 Qut of position 
1 and into position 2. In position 2 of Se 
quence switch 300, a circuit is closed fron 
battery, through the up magnet 307 of the 
cord finder, sequence switch contact 308, 
left armature and back contact of stop re 
lay 309 to ground, energizing the up i mag 

çatusing a movement of the brush 
carriage 'to nove the brushes 310, 311, 313, 
314 over the contact bank im search of the 
terminals i 315 316, 317, 318 of the trulink 
taken for use. Wilhen the terminals are 
reached, a circuit is closed from battery, stop 
magnet 309, upper contact of sequence 
switch spring 319, brush 314, terminal 318, 
lower contact of sequence switch spring 104 
to ground, energizing the stop magnet 309 
w lich breaks, at its left arminature and back 
contact, the circuit heretofore traced for tilne 
up magnet 307, which tlheureupon deënergizes, 
stopping the brush carriage with the brushes 
310, 311, 313 and 314 in engagemeiìt with 
the terminals 315 to 318, inclusive, for the 
trunk taken for use. The energization of the 
stop magnet 309 also conmpletes 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 300 fromposition 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, lower 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 contàct of sequence 
switch a spring 104, which ?ircuit will be 
m?rintained untii after sequièhce switch 101 
mr. ves out of position 11. , 
While the above operation has been taking 

-sake of clearness. 
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place, the A operator has depressel her 85 
listening key 1 14, placing ler 1 elephone set 
107 cross the line, a in hus recci y ci from 
the calling sul scribe" ( )() t le lesiation of 
the watted line, which I ha ve aussted to 
be M-1 -123. I la ving 'eceived this (designa 
tion, the A operator «le) 'esses tle office key 
401, corresponding to lhe o?lic'e it whic'l? | içe 
wanted sullbs(' 'ilber is le ("utet in t le dle 
presses t le No. () key in t le 1 ()()()’s row, tlhe 
No, 1 in the 100’s. the No. 2 key in ili - 10’s, 
the No. 3 key in the units, a in the MI key in 
the stations bank of key's, as indicate on 
Fig. 6, it being assted tilha earl of the 
keys depresse represents one out » f : » Ink 
of te keys, the 'ei ainung keys of till ( ); nk 
being ou mitted from 4 dh: dra wings I'r r ; 1e 

The (depression of Ille 
office key 401 pois : grotun vil o 1 » tli ( ( ( n - 
dli ('ol's 402 al 4()23 leaving to the ('lass 
and l)rish regriste º se e ç'e is wite’l ("cinta et 
springs, respectively. while t le cºle s 1:1 e of 
the 0, 1. 2, 3, at « M key's places a grotid 
on the 1000’s. 100’s, 10’s, inits and :it: tious register sequence switches respectively. 
When seien ('(' switch 23(90 reaches position 
2 the following circuits are no w closedl: 
fronu battery, motor magnet of class register 
seulenc'e switch 400, right ar'? attre and 
contact of cut-off relay 404, concluictor 05, 
sequence jswitch contact spring 320 to 
grond ; from battery, unot or magnet, of 
brush register sequence switch 410, right | 
armature and contact, of cut-off relay4)(3, 
conductor 405 andl to ground as albove 
traced; and fron sequence switch springs 
321 or 322, conductors 3:23, 324 325, 326 or 
3:27 through the motor magnets of the 1000’s, 
100s, 10s, units al stations register se 
que ce switches. respectively. right a rinna - 
ture a nel contact of the cut-off relay's 600 to 
(5()-4, inclusive of tilne 1000’s. 100’s, 10’s. Inis 
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 1G is reached, at 
whicle time a circuit is closed for the cut-off 
relay 404 at the upper contact of sequence 
switch spring 407, energizing the relay 404 
angl stopping the sequence switch in this po 
sition, Bruslu register sequence switch 410 
rotates until al circuit is closed for the cut 
of relay' 406 at the upper contact of sequence 
switch spring 408, stopping the sequence 
switch 410 in position 2. The 1000’s sequence 
switclh will continue to rotate until a ground 
js ençQuintel’ed on the lower contact spring 
of said switch when the following circuit is 
established over the cut-off relay 600; from 
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battery, relay 600, lower contact in tilne 1000’sº 125 
sequence switch, the No. 0 - 1000’s 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’s key energizes 
the cut-off relay 602 to stop the 10’s se 
quêncie switch in position 2. The No. 3 
units key energizes the cut-off relay 603 to 
stop the units sequence switch in position 3. 
The stations key M energizes the cut-off 
relay 604 to stop the stations register se 
quence Switch in position 3, which is a posi 
tion corresponding to station M of a party 
line. The energization of the cut-off relays 
completes a circuit from i battery, motor 
magnet of sequence switch 300, lower right 
contact of sequence switch spring 305, con 
-ductor 328 through the right armatures and 

6 

20 

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 

| 30 

the nummerical and stations bank of keys (not 
shown), releasing the depressed keys in the 
ursual 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 

º ductor 512, lower contact of sequence switch 

40 

46 

spring 302 to ground, moving sequence 
switch 500 from p9sition 1 into position 4 
In coming into position 2, a circuit is closed 
from bittery of motor, magnet of Sender se 
quencze switch 500, conductor 513, outer right 
arnature, and contact of relay 510, contact 

- of sequence switch spring 514, conductor 
š515, lower: cpntact of sequen?e switch spring 
304 to, ground, moving sequence switch 50? 
from position 4, through position 7 into 
position 8. , V 
With district switch i 101 in position 2, 

eord finder sequence switch 300 and sender 
sequence switch, ð00 in position 8, a funda 
mental circuit is - established from i battery, 

i relay 115, upper contact of sequence switch 

50 
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spring 

and back contact of relay 303, contact of 
sequence switch spring 332, conductor 333, 
left armature and back contact of the 0'' 
counting relay, through the stepping relay 
516, sequence switch spring 517, inner right 
armature and back contact of relay 510, con 
ductor 518 to ground at sequence switch 
ÈR, 302. Both the relay 115 and the stepping relay 516 energize in this circuit, 
the relay 115 at its right armature and front 
Contact completing a circuit at the upper 
contact of sequence switch spring 118 to move 
sequence switch 101 out of position 2 and 
into position 3, and at its left armature and 
front contact completing a shunt circuit 

g 116, conductor 117, terminals 316, 
brush 311, conductor 331, upper armature 

through lower right and left contact of se 
quence switch spring 116, conductor 119, com 
mutatorsegment 120-to ground at the brush 
121. which 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 
magnetto cause u 'dmovement of the 
brush carriage'. 125. At this time, ?lso, - a 
circuit is completed from battery, through 
the No. 2 counting relay, armature and back 

75 

contact of the No. 2” i counting relay, º con 
ductor 519, upper contact of brush register 
sequence switch- spring 412, conductor 413, 

80 

contact of Sequence switch spring 414, con 
ductor 415, contact of sequence switch spring 
520, conductor 333, upper contact of sequence 
Switch i 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 
iais 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 

85 " 

90 

95 

for the No. 2 counting relay, allowing the No. 2 counting relay to energize, extending 
. the energizing - circuit, which formerly 
passed through the No. 2 relay, to now pass 100 
through the No. 1 counting relay. The brush 
carriage 125 will move upwardly until the 
stepping relay has been energized and de 
energized three times, at which time the 0'' 
gcounting relay will have energized, attract 
ing its armatures, pr?aking the fundámental 
circuit above traced at its left armature and 
?ontact, causing the deënergization of the 

05 

relay115 and the stepping relay 516. Relay 
115, deënergizing, broke, at its right. arma 
ture and front contact, the circuit for the 
llp magnet 122, stopping the upward move 
brushes 126, 127 and 128 in engagement with 
the terminals 129, 130, and 13Í, respectively, 

10 

ment , of the brush carriage 125 º with the .. * * * 
| 15 

of a trunk leading to a B operator's possi 
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 i 11. Although, for the sake" of 120 

brevity, the motion of this switch, under the i 
control of the counting relays, has been de- . 
Scribed as placing the terminals of the * * * * 
switch on a trunk line leading to a B op- ' 

"125"; " erator’s position, it, will be understood by 
those skilled in the art, that in practice this i 
movement, is for the purpo?e of selecting a . 
group of trunks and that a further move- * * * * * * 
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4. 
Innent, which ordlinarily takes place in posi 
tions 4 to 1 () of se te incre switch 1()1, is for 
le prose » f selecting an jelle trunk in 

said groti. Tle energiziation of the ()''' 
('voti ting relay at. its riglt a l'innat it'e and 
('' ont (' ) i ac“ ( «») letes in circ'iit fra bi lba t 
tv· y . ' tagnet ( f seli)« de l' science 
s \vit (:l 5 )(), riglit º 1:1 at tre i nel front con 
act of the (' counting relay, conductor 5:22, 
le ft : ' + t t "e a nel lack conta (''t of Irelayº 5 1 () 
to ground at sequence switch spring 5:23, 
no ving sequence switch 500 out of position 
8 al into position :). I in position ), a cir 
cuit is closed for sendler sequence switch 
50() at the upper contact of sequence switch 
spring 5 1-4 al lower contact of sequenee 
swit ('n spring 3)-4 to no ve the se ence 
switcºlo 5()() out of postion 9, through posi 
tion 15 a nel lock int«) positionn 1. A circuit 
is ut this tilhner ('losel fu'on battery, contact 
of secuence s \viteln spring :33 (3, conductor 
337. througlh tle relays 5 (97 and 5t96 in series, 
conductor 52-4 to grotunel at sequence switch spring 4 1 65. "The energization of relay 507 
(:losel a circuit which ay be tracel froma bat 
tery. relay 3();3, conductor 3:38, u oper a l'innature 
ant contact of slo \\ acting relay 502, con 
ductor 5:25, left armature and back contact 
of relay 503, energizing windling of relay 
510. un pipe' a 'mature al?n front contact of 
relay 507, contact of sequence switch spring 
5:23 to gronol at lower contact of sequence 
switch spring 33!), energizing in this circuit 
the Irelay's 3()3 and 5 1 (). .A circuit is nov 
conpletedl from battery, line relay 201, con 
ductor 2:23, upper left winding of repeating 
coil 2:2-4, terminal 129. bruslu 1:26, lower con 
tact of sequenc'e switch springr 1:32, conductor 
117, te'ihminal 31 (5, l'islu 311 conductor 331, 

per a runat I'e and front contact of relay 
30:33, upper right winding of repeating coil 
301 to ground, energizingr the line relay 201 
Which littl'acts its all'inature, conpleting a 
circuit, fron battery, through the high and 
lovy resistance windings of the local relay 
202 in series, arnature and contact of lime 
relay 201 to ground, energizing the local re 
lay 202 wylhich completes a circuit from bat 
tery, right all'imature, contact 225, contaet 
2:26, conductor 227, relay 203, relay 204 to 
ground, el. ergizing both said relays wlhich 
attract their aranatures. The energization 
of relay 203 completes a circuit from bat 
tery, lock-in relay 205, lower a rinnature and 
front contact of relay 203, conductor 228 to 
ground at the armature of relay 206. When 
relay 205 energizes, i circuit is completed 
from battery, through the trunk lan?p 212 
to ground at the interrupter; 313, which 
causes the trunk lamp 212 to flash until tlhe 
B operator answer the call, as Y?il be lhere 
inafter described. Also, relayº 205, when energized, completes at its upper armature 

* a locking circuit for itself which will be 
| 65 maintained as long as relay 203 is energized. 
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This locking circuit may be traced as fol 
lows: from battery, through relay 206, 
through the relay 207 and telephone relay 
208 in parallel, the upper winding of relay 
2005, per a rinnature tilhereof to ground at 
the tipper ar?nature of relay 203. Relays 
2()(3, 207 and 208 a 1'e now energized, the l'elay 
2003 at its right arminature, and balclk contact 
Irenoving ground fron the relay 205 and 
also ground from any otlher corresponding 
relay 205“, preventing any other trunk from 
('onning in and connecting to the operator 
intil the present call is attended to. Relay 
208 being enengized attracts its arminatures 
and connects the B operator’s telephone set, 
801 across the line and in posiuion to, hear 
tlhe Wanted subscriber phonographically. 

As soon as relay 208 is energized, a cir.. 
cruit is closed for relay 211, furonn battery, 
lower right winding of repeating coid 2:24, 
lower arnature and front contact of relay 
208 through retarding coil S18, repeat key 
817, upper au’nuature und lower countact of 
'elay 20S, uppe1' right Winding of repeating 
coil 2:2-4 to ground. The energization of re 
lay 211 closes a circuit for relay 312 which 
hay be traced as follows: from battery, 

lower llright Winding of repeating coil 301, 
relativ 312, lower armature and contact of 
303, brush - 310, terminal 315, lower contact. 
of sequence syvitch spring 137, brush 127, 
terminal 130, lower left \vinding of repeat 
ing coil 2:2-4 conductor 9, left arunatuure and 
contact of relay '202. lower armature and 
contact of 207, retardation coil 10, contact 
and all'inuature of relay 211 to ground. The 
energization of relay 312 closes a circuit 
fron battery, through a slow acting relay 
501, conductor 5:27, armatuure and front con 
tact, of relayº 312 to ground. The relay 
501, at its a l'imature and front contaet, com 
pletes a circuit to energize the slow-acting 
relay 50:2, which attracts its armatures, at 
its upper' armature cutting off the shunt. 
around the relay, 503, whereupon said relay 
503 is energized in series with the relity 303 
and 510. Relay 502, at its lower armature 
and front contact, closes a circuit which 
may be traced fron battery, left arumature 
and front, contact of Irelay 503, lower arma 
ture and front contact of relay 502, comduc 
tor 528, right armature and back contact. 
of relay 509, relay 504, comductor 529 
tlhrough the inteºnrupter contact, 700 on the 
ohonograph sending device shown in Fig. 
? The circuit, however, above traced, is 
incermittently made and broken, being made 
when the outer end of one of the canus of 
the contact 700 rides up on the cam sur 
face 701 of the eam 1702, which eam is 
mounted on a shaft 703, which is driven by 
the usual gearing from the main 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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sender sequence switch 500, conduetor - 513, 
armature and front contact of interrupter 
relay 504 to ground at Sequence switch 
spring 530, moving the i sender Sequence 
Switch from position i 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 deënergizes, closing 

- at its armature and back, contact, and left 
armature and front contact of relay 510, a 
circuit to move sender sequence switch 500 
fromposition 4 into position 5. - 

In Fig. 7 is shown in schematic form a 
phonograph call indicator. A plurålity 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 are magnetically - recorded various 
digits or other informatior 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 
fe's 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 
4, 5, 6 and - 7 recorded thereon, while the 
fourth has recorded thereon the numerals 
8 and 9. Reproducing magnets 706, 707, 
708 and 709, shown in perspective, and the 
other magnets to reproduce the detters andi 
rennaining nummerals, are similarly mounted. 
The disk 705 being constantly rotated, when 
a circuit is closed through the reproducing 
magnet, 703, 707, 708, or 7699, the, numeral 
«º letter or other claracter clesirel is re 
produced in the circuit. including the repro 
ducing magnets 706, 7:07, 08 or 709 and re 
peated in the telepolhone of the B operator, 
who tdus- hears the numera i or other infor 
mation. * M 

The recorol on the dlisks, as shown by the 
clotted lines 0, 1, 2, 3 on disk 705, does not 
extend in i a complete circle thereon. The 
arc of the circle on which no record appears 
is so spaced i with relation to the camin suur 
face 701 as to pernit the interruption of 
the circuit' of relay 504 at the proper time 
to allow, seënder sequence switch 500 to move 
from one position to the next. so that º the 
switching i operation takes place i between 
yw'orös. . . 

In position º 5 of sender sequence switch 
à 5096); a circuit is closed from the common 
return conductor 710, the M reproducing - 
magnet 711, through the amplifier i set 712, . 

Kr* ! » Y 3 M co ºctor 713. upper contact of sequence 
sw | tlh spring 605, conductor 606, lower left 
contact of sequence swifch spring 505, con 
«lictor 531. ar?nnat tre and contact of relay 
506, the condictor 532, tlhrough the lower 
andl upper left windings of repeating coil 
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301, back through the common return con 
ductor 710. - The circuit for reproducing 
magnet 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 
anul front contact, a circuit to move sequence 
switch 500 out of position 5 and into posi 
tion 6. a. In position 6 of sequence switch 
500, a circuit is closed from the common re 

i 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 sping 
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 
miera? 0 to the B operator. 
has been transmitted, the circuit for the in 

en this word 

terrupter relay 504 is again broken åt the 
contact 700, closing a, circuit for sender se 

70 
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80 
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quence switch 500, moving it out of position 
6 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 I3 
operator. It will be moted that the circuits 
for reproducing magnets 708, and 709 are 
closed in sequence switch positions 9 and 10, 
r?spectively, of sender sequence switch 500, 
and that no reproduction takes place in posi 
tion 8 of such sequence switch. . . This is ac 

00 

05 

10 

cording to the usual telephone practice, 
where a number consisting of four i 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 20. 

move it out of position 10 and into position : 
11. In position 11, when contact. 700 is 
again umade, interrupter relay 504 is i ener 
gized, attracting its armature ånd complet 
ing the circuit to drive sequence switch 500 
contact. 700 is again opened, interrupter re 

125 
from position 11 into position 12. When 
layº 504 becomes energizgl, at its arminature 

Kw N ÁL.-- , ... * x and back contact compléting a circuit to 
drive sequence switch: 500 from position 12 130 
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into position 13. i This alternate, making 
and breaking of the circuit of interrupter 
relay 504 advances the sendler sequence 
switch 500 through is various positions back 
into position 1. Wilhem tlhe sendler sequence 
switch is in position 1(3, if the key 5-4(3 is 
closed, a circuit is established from groundt, 
through said key 5:4(3. through the relayº 509 
and sequence switch contact spring 5 (98 to 
battery at eitler of the slow acting relay's 
501 or 502, energizing the relay 504), which 
attracts its ar?nnatures. lorealking the circuit 
for the interrupter relay 504. If the key 
546 is not closed, the number will loe re 
peated indefinitely. I) uring the transmis 
sion of the called in umrlber to the IB operator, 
the trunk lap 2 12 haus been flashing le to 
the operation of the interroter 21:3. "The I3 
operator now takes the plug 900) on the endl 
of the t?’n?n ilk takenn for unse and test s tlhe 
wanted line, in the usual anner. If the 
wanted line is not lousy", she plugs into the 
multiple jack 901, leading to such slidos(ºriler. 

- Plugging into the jack 901 completes a cir 
25 

30 

35 

40 

45 

cuit. from battery, tlu rotglh tlhe second plug 
relay 215, first plug relay 214, sleeve of plug 
900, sleeve contact of jack 901, cut-off relay 
902 to ground, energizing tlue three relay's 
described. The (ºut-off rely 002, at its 
armatures, prevents line relay 903 fron ener 
gizing, thus preventing the lighting (of line 
lamp 904. The energization of relay's 214 
and 215 completes i circuit from battery, 
through the resistance 216. lower al?'nature 
and front contact of relay 214. right contact 
spring of relay 218, right a rinnature und 
front. contact of rela y 2004, througlh the ligln 
resistance windling of relayº 218 to gronºl at 
the upper contact of differential relay 217. 
Relay 218 energizes and, at its left a riniature, 
opens the energizing circuit of the relay 203, 
and relay 203 opens the energizing, circuit 
for relays - 205, 206, 207 and 208. "flhe de 
energization of relay 208 removes the oper 
ator’s set 801 from the trunk and deëner gizes the supervisory relay 211. Supervi 
sory relay 211, deënergizing, breaks, at its 

' fire and contact, the energizing circuit. * for the relay 312. Relay 312, deënergizing, 
50 

5 5 

breaks the energizing circuit for the slow 
acting relays 501, 502 and - 509. The relays 
503 and : 510, however, remain energized 
after the deënergization 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 

60 
series, right armature and fònt contact of 
said relay 510, conductor 58 to ground at 
the sequence switch spring 302 of othe cord 
finder. Relay 303 is, however, shunted out, 
and, on deënergizing, disconnects the re 
peating coil - 301 from the trunk. Slºw act 
ing relay 502 dleënergizing, a circuit is conu 
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pleted at its lower armature and back con 
tact from battery, left armature and front 
contact 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 
notor magnet of cord finder sequence switch 
300, conductor 3-40, sequence switch spring 

70 

341. position 8, condictor 342, armature änd . 
front contact of relay 535 to ground, moving 
corol 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 relayº 201, whiclin, at its armature and 
front contact, broke the energizing circuit 
for the local relay 202. This relay 202, in 

* turn deënergizing, breaks, at its right arma 
ture and contact, the circuit for relay 204. 
The deënergization of relay 204 removes, at 
its right armature and front contact, the 
shunt around the relay 219, which thereupon 
energizes. This circuit is from battery, re 
sistance 216, armature and spring of relay 
214, lower spring of relay 207, upper wind 
ing of relay 207, winding of relay 219; right 
armature and lack contact of relay 204, and 
lower windig of relay 207 to ground. 
On cord finder sequence switch 300 com 

ing into position 15, nº circuit is closed from 
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district sequence switch i 101, a 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 out of position 
11 into position 16. With district switch 
101 in position 16, a circuit is again closed 
from battery, line relayo 201, upper left 
winding of rep?ating coil 224, terminal 129, 
brush 125, upper contact of sequence switch 

E coil 102 to ground, energizing the lin? 
relay 201, which in , turn, energizes local 
relay 202. 
As the relay 

relay 204 deënergized, a circuit-fs complèted 
218 is still energized and 

100 

105 

?pring, 132, upper right winding of repeat 

110 

fronn battery, through winding of relay 220, - 
left armatire andba?k i contact of relay 
204, left armature and contact of relay 218, 
right armature and swinging contact of local | 115 . 
relay 202 to positive battery. The enérgiza 
tion of this relay 220 in turn completes a cir: . 
cuit from battery, right armature and front 
contact of - såid relay. 220, low resistance winding of relay 218, lower winding of dif 
ferential relay 217, energizing the relay 217, 
which, at its lower armature and contact, 
breaks the energizing circuit for relay 219. 
The deënergization of relay 219 completes 
a circuit from battery, through the relay 
221, upper winding of relay 207., PP 
armature and back contact of relay 219, low 
resistance yindling of local i relay 202 to 
ground at the armature and contact of line 

120 

126 

130 
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55 station, but when the subscriberº removes his 
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relay 201. Relay 221 attracts its armatures, 
connecting the Source of ringing current 
229 or 230 to the cord leading to the called 
subscriber. . " 

5 It will be remembered that the cord finder 
sequence switch 300 has conne into posi 
tion 15, and that a circuit for relayº 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, çf 
position 11, energizing circuit for the relay 
309 is broken at the upper contact of se 
quence switch spring 104, allowing relay 309 
to deënergize, completing a circuit from bat 
tery, through i 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 
sequence switch 300 fromposition 15 to po 
sition 17, in which position, the sender se 
quence switch 500 being in position 1, a 

5 circuit is closed from battery, through the 
down magnet 342, conductor 1343, 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 brüsh carriage 
reaches its lowermost position, the off-nor 
mal contact 344 is closed, completing a cir 
cuit from battery, through motor magnet. 
of cord finder sequence switch 300, upper 
right contact of "?equence 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 callbeing to a subscriber on a party 

line, the B operator, before inserting. the 
plug 900 into the multiple jack 901, de 
presses, the proper ringing key 231 so that. 
when the li?e 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 the subscriber’s station. A 
felay 222 is in series with the source of cur 

40 

50 rent 229 for 230, and is of such i dharacter. 
that it will not respond to the intermittent 
current from such source when this.current is passing through the same in series with - 
the calling device and condenser at the sub 
receiver from the switchhook, cutting out 
the calling device ánd condenser, a circuit 
is closed which may be, traced from the 
source, of current 229 or 230, the energizing 
winding of relay 222, the depressed, key 

, , , 231, inner armature and “front contact of 
relay - 221, the ring of the plug 900, ring 3 
contact of jack 901 through the subscriber’s 

| substation set, back through tipº contact of 
65 jack 901, the tip of plug 900, upper arma 

* when the brush register sequence, switch 

ertending 

4:AO 7 

ture and Swinging contact of first plug re 
lay 214 to ground at the outer armature and 
front contact of relay 221. Relay 222 ener 
gizes in the circuit just traced, attracting 
its armature ånd breaking the energizing 
circuit for the relay - 221, cutting off the 
ringing current and 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 presènt invention, it i 
will not be described. 

In the case of a manual operation: from i 
one calling subscriber to another, the other 
subscriber being on a straight line as dis 

76 

80 
tinguished from a party line, th? operation 
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. R call, 
however, progresses in the same way, a?d the samé ringing apparatus is brought into 
Se, - - 

In the case, however, of a call to a semi 
automatic office where the switching opera 
tion is under the control of the central 
operator, the B operator is eliminated en 
tirely, the call being under the sole con 
trol of the A operator. If we assume that 

85 

90 

the call in this instance is to a subscriber, 
numbered 0123. located in a semi-automatic º office, the A operator receiving the required 
information from the calling subscriber de 
presses an appropriate office key 417 to set 100 
the class and brush register sequence 
switches 400 and 410, respectively, in posi 
tion to 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 prºgi 
position for transmitting these digits. The 
operation of the cord finder shown on Fig. 
3. is identical : with that above i described. 
Therefore as the sequence switch 300 reaches 
position 2, the class and brush i register 
sequence switches and the , thousinds, hun 
dreds, tens and units sequence igitº are : 
started in motion as before. e depres- 115 
sion of office key 417 completes a circuit for - 

LOS 

10 

the cut-off relay 404 when the class register . 
sequence switch 400 reaches position 5 and -- 
completes a circuit for the cut-off relay 406 . . . 

120, 
4:40, reaches position 1. "The setting of theº . ' 
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 . . . 
relays 506 and 507. are the relays which i de- 125 
termine whether or not the finº ap- - paratus shown in Fig.7 - shall be used in 
*... ? : * ** a call. It will be noted that the ... . 
circuit for these two relays:žisorily gid when the class register sequence switcli’00 180 
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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 1000’s, 
100's, 10’s and units register sequence 
switches will be used to control switching 
apparatus to extend the call Indler the sole 
direction of the A operator. As before, the 
cord finder will be connected with the dis 
trict apparatus shown illa Fig. 1, and dis 
trict sequence switch 101 will Innove through 
positions 1, 2, 3 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 nr. 
patent to A. E. Lundell No. 1,168,319 of 
January 18, 1916. Therefore, in Fig. 8 the 
connector switch 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 
írelay 802. The usual interrupter or com 
mutator carried by the connector Switch is 
not shown, but a conductor leading to such 
commmutator is indicated at 813. 
With the sequence switch 800 in pos1 

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 
Îlished from battery through line relay 802, 
sequence switch spring 803, lower contact, 
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 303, "sequence switch spring 382, 
cºnductor 333, left armatur? and back con 
tact of counting relay, 0: through stepping . 
relay 516, sequence, switch spring 517, inner 
temature andl back contact of relay 510, 
conductor 518 to ground at sequencé switch 
spring 302. The line relay 802 and stepping 
relay516 energize in this circuit, relay 802 
competing a circuit which may be traced 
from battery through the motor magnet of 
sequence switch 800, lower contact of. Se 
quence spring 805, armature and front. con 
tact of line relay 802, to ground, moving 
such sequence switch fromposition 1 into 
pcsition 2. In position 2 of the sequençe. 
switch 800, the usual energizing circuit is 
established for the power magnet of the con 
nector, starting such connector in its pre 
liminary or brush choosing operation. AS 
the connector moves, the commutator car ried thereby intermittently places ground 
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on the conductor 813, and, through the se 
qtence switch spring 8 1 1 in positi) i 2. 
places a shunt, a l'on l t le stellig relay 
35 16, callsing Sinclh stepping relay to le in 
terunnittently energize« al leë ergized intil 
tlhe fundlanetul ("ircuit is openel i tlu, 
Lsul Nanner in l'esponse to tlhe opera ion 
of the conting Situº WWºlnen i (i last. 
collinting relay is energized, a circuit. is 
closed therely to drive sequence switch 300 
into position 10. II3ruuslu selection having 
taken place in the usual. namaner as the relay 
802 deënergizes, owing to the opening of the 
fundlaument ad circuit, a circuit is closed to 
drive the sequence switch 800 from position 
2 to position 3, from lattery to the motor 
magnet of sequence switch 800, lower con 
tact of sequence switch spring 815, back 
contact of relay 802 to ground. N 
The deënergization of relay 802 also opens 

the circuit of tlhe power magnet of the con 
nector and stops the Innovement thereof. 

In position 3 of the sequence switch 800 
and position 10 of sequence switch 500, the 
fundamental circuit is reëstablished and the 
relay 802 again energized. In response to 
this energization of relay 802, a circuit is 
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established from ground, armature and 
front contact of relay 802, sequence switch 
spring 805 top; motor magnet of sequence 
switch 800, to the i ungrounded side of bat 
tery, moving the sequence switch into posi 
tion 4. W W » 

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 deënergized 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 º a circuit to i drive se 
quence switch 500 into position 12. Upon 

- the opening of the fundamental circuit, relay 
802 deënergizes and at its back contact closes 
a circuit from battery, motor magnet of se 
quience switch 800, sequence Switch spring 816 
top, back contact and armature of relay 802 to 
ground. Sequence switch 800 moves to por 
sition 5, and awaits the reëstablishment of 
the fundamental circuit. When the fun 
dlamental circuit is reëstablished, the re 
lay 802 energizes and clöses a circuit from 
battery, rhotor magnet of sequence switch 
800, sequence switch spring 805 top, front 
contact and armature of relay 802 to ground, 
noving the sequence, switch into position 6. 
In this position of the sequence switch, the 
connector is again º started in motion and 
the commutator carried thereby, intermit tently places ground on the conductor 813, 
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and, through sequence switch spring 811, in 
position tö, internuittently to the stepping 
relay, causing such stepping relay to be in 
termittently energized and deënergized un 
til the fundamental circuit is opened in the 
usual manner in response to the operation of. 
the counting relys, thereby terminating 
units selection. The operation of the last 

, conting rela y closes a circuit to «lri ve se 
(en'e, swit clh 500 into position 1-4. The 
opening of the fundamnet al circuit leëner 
grizes relay 8 (0:2, and a circuit is established 
fron lattery, 1ìmotor magnet of sequence 
switch 8()), sequen (º'r switch spring 816 top, 
|back contact and armat tre of rely 802 to 
gro«. The science switch , leaves posi 
tion (3., and in the positions between (6 indl. 16, 
the isyal testing, and ringing operationi? 
talke place. .\ s these operations are well 
known, tle w will not be further describel 

incl, for the stake of clearness, the sequences 
switch positiois ("correspondling the reto are 
(init (el, it being si ?fiºrient to statte hat after 
the seiection of time desire« - line in position 6 
:: | ( ne testinga « ringing operations, the 
sequence switch 8{}() moves into position i fi. 
w lich is le tre ogrh or talking position, and 
( le viesirel ("onre('tion is estallished, 

WWºlna is climmerci is: 
1. A telephone (exclhange systen includling 

teplotne lines exten ing to in operator’s 
|position, trhlk lies extending from sich 
º perator’s position to a s?ccondl operator’s 
ipsi?ion, means inder the control of the 
lirst operator for "onnecting the calling 
li e t on of sº tri hulk lines. ne s for 
: 1 libol v announcing i ho number of the do 
si rel line i nd altomatic means for con 
Inter" (ing si “l nin( ) (“iar leans to the i elc - 
hone of st ! cºl second operat or. 
2. A telesho e exelhangre system including 

telepone lines extendling to an qiserator’s 
position. t runk lines extendlingir from sich 
operator’s position to a second operator’s 
position, nin(sans indler the control of the 
first operator for tronnecting the calling line 
to one of such t' n lk lines, eins for a «li - - 
hly announcing the nimmler of the i desired 
line, means for a tomatically connectingr 
sich annoncing means to stºl seconídl oper 
ator’s telephone. means for i tomatically dis 
conneeting sich an non eing means, and 
Icºans for manually disconnecting sinch an 
more'ing, means. 

33. A telephone e Nicºla ngº system includingr 
telephone lines extending to a operator’s 
position, rink lines extendling fron sunch 
operator’s position to | secroll operator’s 
position, incans under the control of the first 
operator for connecting "lhe calling line to 
one of stich trunlik lines. means for audibly 
anno neigr " the number of the desired line, 
atomativ“ ein is for ("online:ting sulh an 
noincir nin(':'uns to the telephone of the sec 
ond overn teor, and una nitial means under the 
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control of either operator for disconnecting 
such announcing means. v 

4. A telephone exchange system compris 
ing means for connecting a calling line to 
a desired line including a connecting cir 
cuit at an operator’s position, a sending ar 
l'a gelmaent at suci position adapted to op 
e l'aute Iller tilho, control of such operator 
eitler to impress controlling im {jI 
sail connecting circuit, or d. signals 
for the purpose of announcing the designa 
tion of the desired line, depending upon 
whether the furt her extension of the call is. 
ac’e’oholislied by a other operator or by an 
i tonnatie selector switch. " - 

5. Il in a teleol« one exchange system, means 
for connecting calling to called ilines includ -- 
ing a cºnecting circuit, an operator’s posi 
tion, an in se sending deviec, and am audi 
lle: none'iga dle vice at such position, an 
a tomatiº s \vitch als } at sich position, and 
les title' the croint rol of the operator for 
("a tsingir sic automatie: switch to associate 
ei e' si ini se sending «dervice or sail 
a 11 tille t?í notiniering de viere with said circuit. 

(3. A telephone exchange system, an opera 
tors positiola, a connecting circuit at said 
(ope'a trºs position, trink lines extending 
from said operator’s position to another op 
er: t (iris position, otlher trunk lines extendling 
froi) sail first operat trºs position terminat 
ing in att »latic' selector switches, a 'control 
ing equipment at said first operator’s position 
including an impulse sending de vice and an 
audible announcing device. an automatic cir 
crit changing switch associated with said 
entrolling equipment, means for driving 

antonastic: circºnit changing switch 
through { wo (“o perte cycles of movement, 
contacts operat ei ly said switch in the first 
''y''?e 4 of vennet for extendling said con 
neeting circi to a t rink line, contacts op 
erated by sidd switch in its second cycle of 

e i venent for associating either said im 
or lse siendling de vice (or said audlilile an 
non (ring dervice with staid connecting cºir. 
('tit, and means inder the cºcontrol of said 
first (operator for dleterinnining the associa 
tion with said (romanecting circuit of either 
of said levit’es to the exclusion, of the other. 7. . A ello one exchange system compris 
ing ini ("as for ("onnecting a calling line to 
a callel line including a connecting circuit, 
a registering tant controHing equipment, am 
impulse seneling ( vite and an audible an 
iyon ring le vice either of which may be asso 
(ritate« with sle’l ("onnecting circuit and con 
trolled by the se positions of the registers 
(of such equipment. and means for determin 
ing wilhiel of sich de vices is controlled by 
sich registers in controlling the extension 
of a particular call. V 

8. A telepolone exchange system includ 
ing telephone lines extending to an opera 
tor’s pºsition, a second operator’s position, 
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trunk lines exteriding bet ween said opera Set at said second operator’s position, and 
tors” positions, leans for aussociatig saidl a tutomatic means for associating said an 
limíes with said truk' lines, laneans for audi- nouncing means and said operator’s tele- 10 ! 

bly ann?4ncing the nutiler of a line, means plone set with one of said truuik lines. 
under the control of the first operator for In witness whereof, I lhereunto subscribe 
determining tile ) umber a un punc: el by said y nale this 15th day of June, A. D. 1916. 
announci ing i E is, a perator’s telepljne ALBEN E. LUN DELL. 

  


