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To all whowm it may concern:
- Be it known that I, TaLsor
citizen of the United States of America, aud

~ resident of Chicago, Cook county, Illinois, -

'8 have invented a certain new and useful Im-

provement in Common-Battery Two-Wire
epeater Systems, of whi_ch the following 1s-

“a specification. . S
- "My invention relates to automatic or
10 semi-automatic teléphone exchange systems

of that kind in which a repeater 1s employed

for controlling one or more of the automatic
~ devices by which the call is extended .in the
- direction” of the called subscriber, and in

15 which the said repeater and device are each

controlled over the two sides of the line 1n
series, as is usual in two-wire systems. 1n
a system of this kind suitable provision is
made for obtdining connection with the re-

20 peater, and the latter 1s then employed for
repeating the calling impulses to the auto-
matic switching device for the purpose of
caucing the Jatter to seize the called line, or

- for causing the same to extend the connec-
o5 tion in the direction of the called subscriber,
. depending upon the size and character of
the exchange. As stated though, the said
repeater and automatic switch are both con-

trolled over the two sides of the line circuit

80 in series, whereby ne operating grounds are
necessary st the substations of the system,
or at any other points from which it is de-
gired to exercise control of the repeaters and
automatic switches. - N

L

85 ] "
~ .this kin _ 1 _th A T e
purposes is supplied to the substations from

@ central source, or from suitable means pro- 0 second selecto y
" total number of subscribers, as well as the

40 distinguished from systems in which the number. of first selectors., A. common ar-

vided at the exchange or central station,™ as

~ gubscriber’s transmitters are supplied with
- current from local hatteries, For this pur-
. pose I provide an improved repeater which

- - ‘18 not only “da}ifeda to be controlled over

45 the two sides of the line circuit in series, and
~ ‘which is in turn  adapted to control one or
 more automatic switches over the two sides

~ of the trunk circuit in series, but which is and subscril > _on
alsa adapted for use in & common battery change. This will, of course, result in ten
~ divisions of anyexchangﬁ-

“of ‘ten thousand subser

50 trunking -cohnection beétween ¢ailing and
'called subscribers. In this way certain coils
of the repeater may be utilized for feeding
talking eurrent to the calling subscriber in

" g system' in which no operating grounds are

6 necessary af the substations, R

G. MARTIN, &

tion.
tions A and A? are showr connected com-

“its positive terminal

My inventicn contemplates a System;,of.
kind in which the current for talking

the subseribers havin%
~‘with one thousand all b

| ' Specification of Letters Patent. ' Pgtented Mar. 26’ 1918.
Application filed July 12, 1909. Serial No. 56’?;21{}. , |

The nature and advantages of my inven- .
tion ‘will, however, hereinafter more fully
. | o

appear. : - i

In the accompanying drawings Figures 1
and 2 taken togetheyr represent diagram-
matically a calling substation A connected
by means of central office switching appa-

ratus with a called substation A? in a sys-

tem embodying the principles of my ‘inven-
The switches through which the sta-

60

6b

prise the so-called line switch C which: is.

allotted to the calling line, the first selector

called line. “The line switch C 1is 1ndividual

- D, the repeater R, the second selector E, the
conpector ' and .the line switch C’ of the

70

to the line "of the substation - A, while the
line switch C’ is individual to the line of

the substation A% The said line switches
are identical.. For operating the switches
there is usually provided at each central oi-

G. By referring to Figs. 1 and 2 it will be

‘seen that the switches in Fig. 1 are located

in ‘one office, while 'the switches in Fig. 2

75

- fice. a source of current of battery B having
Efeferably grounded at

80

are located at a distant office. The switches

in Fig. 2 are operated from substation A
through the medium of the. repeater R,

which is allotted to.one of the trunk lines

- connecting the two exchanges. '

Tt will'be understood, of course, that in

‘this system the line switches in each ex-
- change are arranged in groups, as well as
“the first seleetors, second selectors and con-
nectors.  There may be one-tenth as many
-éonnectorsg as subscribers, and the number

of second selectors may be one-tenth of the

divisions, according to the numbers thereof,

sion, the subscribers having numbers begif-

It ing

ten thousand subscribers of the one ex-
> having a capacity
rs, 80 that in call-

85
80

94

'--'1';111_1,"?.3.-’&1-1'131113 18 : to _,d_iv-ide _ th& subscrihers into -

numbers beginning
elonging to'one divi-

-100

with two thousand belonging to another
- division, and so on throughout the entire

106

r ‘any subscriber .will nedessarily first

e - S e e o Aorie e
seﬁﬁt' one of the-ten divisions.™ Each of
thege divisions is then sub-divided into tenm

 groups—that is to say, the subscribers of

1



L2

any one division, the numbers of which are
between one hundred and two hundred, are

arranged in one subdivision or group, those

between two and three hundred in another

p subdivision, and so on, the last group being

~ divided into ten subdivisions or groups.

16

15

26

25

35

40
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the naught hundred. In this way a ten
thousand subscriber exchange is divided into
ten divisions, and each division is then : %il:ﬁ
of* the subscribers whose numbers are be-
tween one hundred and two hundred of any
thousand are arranged in a4 row or larger
group; all subscribers whose numbers are
between two hundred and three hundred are
found in another row or group of subdivi-
sions, and so on throughout the exchange.
With this arrangement any given bank level

of any particular subdivision or group of

first selectors, which first selectors represent
one hundred subScribers, has connected to it
an equal number of second selectors. In a
similar manner each bank in any particular
group of second selectors has allotted to 1t
a group of connectors, which connectors are

adapted to close connection directly with the

lines of the called subscribers. Between the
first selectors and the calling subscribers are
placed the line switches, one for each line,
which are arranged in gmups or subdivi-
sions. Trunk lhines from the line switches
to the first selectors are provided on the well-
known percentage basis. Also, trunk lines
between the first and second selectors and
between the second selectors and connectors
are provided on the percentage basis, so that
ordinarily the trunk lines are less in number
than the total number of subscribers. Each
trunk line will, then, have multiple ter-
minals. - *

The substations in the system may be of
any suitable or approved type. The sub-
station A, for example, comprises a receiver
2, a switch hook 3 for controlling the sub-
stution circuits, which 18 accomplished by
any suitable means, such as the cam arm 4.

When the switch 11’001{ is down the cam arm -

4 forces the spring 5 into engagement with
the spring 6, thereby bridging the condenser
7 and the 1mg91 ] 1n series across the line,
When the switch hook descends 1t forces the
spring 5 out of engagement with the spring
9, thus removing the primary circuit of the
substatmn from across the line. The pri-
mary circull comprises the transmitter 10,
the primary winding 11 of the mductlou

coil 12, and the 1mpulse springs 13 and 14,

all in series. Belng an automatic substation
it 1s provided with a calling device includ-
ing a dial (not shown), an impulse wheel 15
and the impulse springs 13 and 14. The dial

- 18 rigidly secured to t.he impulse wheel 15

65

and 1s of the well-known type, provided with
finger holes; and when the dial is rotated on

returning to normal position the impulse:

wheel 1s moved 1n such a manner as to carry

1,260,424

the spring 14 out of engagement with the
spring 13 momentarily as the teeth 16 come
into contact with the f;ushing 17, It will be
understood, of course, thut the wheel 15 and
dial are provided with a proper tension
spring which will restore them to normal
position on releaes of the dial by the sub-
scriber.  Another spring is provided to raise
the switch hook 3 when the weight of the
receiver 2 has been removed.

The line switch C may be of any smtable
or approved type. For example, 1t may be
a modified form of the line switch disclosed
in British Patent No. 26,301 of 1906, and de-

scribed in the American TeZepﬁone J ournal

of Chicago, Illinois, of June 6, 1908. In its
cgeneral form 1t mmpnae% 7] Hlp magnet 18
(Flg 1), a release magnet 19 and a bridge-
cut-off relay 20. The trip magnet 18 is de-
signed te operate the usual plunger for
pressing the bank springs 21 and 22, 28 and
24, 25 dlld 26, and 27 and 28 into engage-
ment. This plungel 18 so arranged that
when in ndrmal position it is under the con-
trol of the master switch H, whereby the
sald plunger may always be removed from
opposite a busy trunk to a position opposite
an 1dle trunk. The release magnet 19 oper-
ates to restore the plunger to Tormal Posl-
tion. The bridge-cut-off relay 20 operates
to shift the springs 117 and 114 out of en-
gagement with the springs 118 and 113.

The master switch H may be of any suit-
able or approved type. Ior example, it may
be a modified form of the master switch de-
scribed 1n said American Teleplone Jovwrnal
of Chicago, 1llimois, of June 6, 1908. It com-
prises in its general form a motor magnct
29, a motor magnet relay 30, a relay 33,

ratchet wheel 36, interr upter wheel 37, 1as-
ter switch bank O wiper 35 and condenser
32. The master switch shaft controls the

70

78

80

85

20

95

100

105

plungers of several idle line switches, usually

one hundred, always holding them in readi-
ness to engage an idle trunk. This particu-
lar master switch shaft has a step-by-step re-
ciprocating motion, and all idle plungers are
held 1n locluntr eng&gt,mf,nt with said shaft.
The plungers of tho line switches used, in this
invention, and as described in the above-men-
tioned publicution, are not self alining—that
is, a plunger does not automatically come
into locked engagement with the shaft after
being tripped, but waits until the shaft again
restines the original position where “the
plunger was tripped. When one line switch
operates, its plunger 1s teipped and engages
the springs of the bank terminals of an dle
trunk. The motor magnet relay 30 18 ac-
cordimgly energized, .“lh relay operates 10
close the motor magnet civeut ane open the
main relay circuit.  The motor magnet 29

operates to rotute the ratchel wheel 36 and

interrupter wheel 37. When the ratchet
wheel 1s rotated one notch the interrupter

116

115

120

125

134



10

~been moved to a
~ switch bank corresponding to the terminals _.

1
u
o

wheel has moved éno_ugh,tdélose_. the 'sprixigrs

34, which keeps the motor magnet operating
until the idle plungers are directly op%{f)ls]it,e
en

the bank terminals of an idle trunk.

this position is reached the s rings 34 sepa-
rate, and as the master sﬁ#itcﬁ'W1 er 3H has
position on the master

of said idle trunk, the motor magnet relay 30
1s deénergized, which in turn deénergizes the

- motor magnet 29. While the motor magnet
- 1s operating, the slow acting relay 33 is ener-
- gized, thereby shifting the spring 119 out o!

~ engagement with the spring 120 and iuto en-
15.

%

25

gagement with the spring 229. By this
operation the trip magnets 18 of all ‘of the
Iine switches which are controlled by the

master switch H are disconnected from the

battery lead, and connected with a busy sig-
nﬁalmﬁ apparatus as long as the said master
switch is operating. This prevents any line

switch from being operated while the plun-
-&er 1s being moved from one trunk to an-
other, and_any subseriber who attempts to

make s call while the master switch is oper-

“ating will receive a busy signal, becanse his

e is connected to a busy signaling appa-

- ratus through the trip magnet 18 aund springs

30

35
40
45
. o
55
80

65

119 and 229. - .

The first selector switch D may be of any
suitable or approved type—for example, of
the genera] type disclosed in United States

Letters Patent No. 815,321, granted March
13, 1906, to Keith, Erickson and Erickson,

adapted, however, to a twe wire comion hat-

tery system. In its modified form it com-

prises the shaft (not shown) which carries
the line wipers 38 and 39 and private wiper
10, a side switch which ‘is. well known and

comprises the side switch wipers 41, 42, 43

and 44. - The side switch is controlled by the

private magnet, and when the side switch is®

1n first position the side switch wipers 41, 42,
43 and 44 engage the contact points 45, 46, 47
and 48, respectively. When in second posi-

tion, the wipers engage the contact peints
49, 50, 51 and. 52, respectively, and in third
position the contact points 53, 54, 55 and 56, ,
~ sunilarly represented, the vertica magnet

respectively. Through®“the medium of the

double wound line relay 57, and while the
side switch is in first position, the subscriber
~controls the vertical magnet 58, which latter
operates to raise the switch shaft and shaft
wipers 38, 39 and 40 vertically. When the-

shaft is raised one or more steps vertically
the off-normal spring 59 engages the' contact

point 60, being normally ht}Td out of engage-
‘ment by the shaft arm 61. The release relay

62 1s controlled by the double wound relay

57 and, since wheén the side switch is in third

position the relay 57 is disconnected, it is con-

trolled from the next apparatus, which

1n this case is the repeater R. The private «

magnet relay 63, being a slow acting relay

‘and In series with the vertical magnet, con- shown),

1!“.0# 4ﬁ4

-shatt and side switch to their normal posi-

“ the trunk conductors are closed through the
1mpedance coil 73. Thus, every time the re-

trols the private magnet 65, locking the side
switch in its first position while the impulses

‘are being delivered. When the side switch
- passes to its second position and engages its
- second position contacts, the rotary magnet

70
64 rotates the shaft and shaft w_igers, and
when an idle line is found the side switch

~1s permitted to take its third position. The

release magnet 66 operates to restore the
75
tion, the cireuit being cloged only when the
shaft is off normdl and the release relay 62
1s in normal position. The magnet ig ot the
connector-release magnet type. The slow
acting relay 31 is connected in the release
trunk. It.gives the release magnet 19 time

80

- to release the line switch by holding the
‘trunk open for an instant. o .

The repeater R shown in Fig. 1 comprises,
among other features, the following de-
tails :—A double wound line relay 67 having
the sathe general features as the first selector
double wound line relay 57. The relay 67,
when operated, forces the springs 68 and 70
into engagement with the springs 69 and 71,
respectively, energizing the repeater release
relay 72, which is of the same general type
of relay as the first selector release relay 62.
‘When the springs 70 and 71 are in contact,

8b
?

95

lay 67.1s deénergized by the opening of the
substation crrcuit, the trunk circuit through
the relay- springs ahd impedance coil 73 is
broken. The release relay 72 protects the 100
seized trunk by establishing a guarding po-
tential at the private bank multiple contacts
and provides a holding ground for the first
selector release relay 62. The condensers
227 and 228 are provided to separate the re-
peater circuits. - L
The second selector B (Fig. 2) is similar
to the first selector D, and is provided with
the. usual double wound line relay 74 having '
its -windings 75 and 76 connected to the 110
trunk line éonductors through the first po-
sition contact points and side switch wipers
in the usual manner. Since like parts are

105

77, rotary magnet 78, private magnet 79, 115
private magnet relay 80.and release rela$ 81
will be recognizéd and understood. The re-
lease magnet 82 is operated in the same man-
ner in connection with the switch E as the
release magnet 66 is operated in connection 120
with the switch D. In the swifch E the re-

lays 80 and 81 are so arranged that they de- '

energize slowly, the same as the relays 62
and 63 in the selector switch D. - S

The connector switch I is a modified form 125
of the connector switch disclosed in United +
States Letters Patent No. 815,176, granted
March 13, 1906, to Keith, Erickson and
Erickson. The connectoi switch shaft (not

like the selector swifch shaft. car- 130



ries the line wipers 83 and 84 and the pi‘i*—

~ vate wiper BS, The connector switch 1s alse

10

- 16

20

- the selector D, with the additional springs

20

controlled by the calling subscriber through

the mediuin of a double-wound line relay 86
provided with the windings 87 and 88. One
terminal of the winding 88 is connected to
the battery lead 89, while the other terminal
is connected with one frunk line conductor.
The winding 87 is connected with ground st
one terminal and with the other trunk line
conductor at the other terminal. Through
the medium of this relay the subscriber con-
trols the vertical motion of the shaft and

shaft ~vipers 83, 84 and 85, by means of the

vertical magnet 90, while the side switch 1s
in first position; and the subscriber controls
the rotary motion of the shaft and shaft
wipers by means of the rotary magnet 91
while the side switch is in second position.

The connector switch F 1s also provided

with the slow deénergizing release relay 92
which is similar to the release relay 62 o

93 and 94. These springs are provided to
establish a guarding potential to prevent an-
other selector from selzing this connector

~and to provide a.holding ground for the re-

30

35

40

4b

50

55

60

60

lease relay 81 of the selector E. The pri-
vate magnet relay 100, as usual, controls-the
private magnet 101, which latter controls the
side switch wipers. The: back-bridge relay
95, comprising the windings 96 and 97,
serves. as a means whereby the called sub-
scriber is provided with battery current for
talking purposes. | '.

As 1llustrated, the connector switch 15 of
the automatic ringing type—that 1s, a sig-
naling of the called subscriber 1s not depend-
ent upon the calling subscriber pressing a
signaling button, for as soon as connection
is established with the called line, the in-
terrupter 98 intermmttently closes an ener-
oizing circuit through the ringer relay 99,
whereby the terminals of the ringer genera-
tor 1 are intermittently bridged across the
normal conductors of the called line. The
busy locking relay 102 1s so arranged that
if a busy line is called the connector side

switch 1s locked in second position and the

calling subscriber is given: the busy signal.
The meuns whereby the connector switch 1s
released consists of the usual connector re-
lease magnet 103 which, when' the switch
shaft is raised one or. more steps, 18 con-
nected to the battery lead 89 by the normal
«pring 104 and contact point 105. By means

of the condensers 106 and 107 the circuit

through the connector is divided into two
sections. The busy signaling apparatus J
comprises the interrupter 108 in series with
the winding 109 of the induction coal 110,
The winding 111 is connected with the
spring 112 of the private magnet 101.

The operation of the system may be more
clearly understood from an explanation of

B to ground G.

, . sprin
‘into engagement with the spring

1,260,424

its operation in the course of estabhshing a
connection. It is assumed that the sub-
scriber at substation A wishes to call the
subscriber at substation A2, which 1s like
substation A. and designated as. number
2220. The-.operation of the central office

switches to bring about this connection is as

70

follows: When the subscriber at substation

A removes the receiver 2 from the switch

hook 3 the cam arm 4 allows the springs §

and 9 to engage, whereby an energizing cir-

75

cuit -is completed for the trip magnet 18,

satd ecircuit extending from ground G’
through the bridge-cui-off relay springs
118 and 117, line ceaductor 116, switch
hook springs 5 and ' unpulse springs 13
and 14, primary wicing 11 of the indue-
tion coil 12, transmi* - ¢ 10 of substation A,
line conductor 11i. bridge-cut-off relay
springs 114 and 113, trip magnet 18, relay
springs 119 and 120 to battery lead 89,
thence through battery B to ground . As
soon asithe trip magiet 18 energizes, the
plunger arm is tripped and the plunger en-
gages the bank springs previously men-
tioned. When the bank springs of an idle

.80

B85

g0

trunk are thus closed the line conductors

115 and 116 are cut through to the trunk

line conductors 122 and 123, whereby the

line relay 57 of the first selector D is ener-
%ized. This circuit extends from ground

5 through the winding 132 of the relay 57,
contact point 46, side switch wiper 42, trunk
line conductor 123, springs 28 and 27, line
conductor 116, primary circuit of substa-
tion A, line conductor 115, springs 21 and

95

10

29 trunk line conductor 122, side switch

wiper 41, contact pbint 45, winding 133 to
the battery lead 89, thence through battery
The relay 57, upon ener-
gizing, operates to disengage the spring 135
from the spring 134 and to place the springs
185 and 136 in contact. 'The former action
clears the release trunk 131 of the ground
(3¢, which prevents the release magnet 19
of the line switch from energizing. The

cuit through the release relay 62, said cir-
cuit extending from ground (¢ through the
springs 135 and 136, release relay 62 to the
battery lead 89. The release relay 62, upon
energizing, operates to carry the spring 137
out of engagement with the spring 138 and
. 39. This
is the condition of the first selector D when
the subscriber operates the dual for the first
digit. When the bank springs
close, as the line switch/pjinger trips, the
bridge-cut-off relay 20 is energized over a
circuit extending from ground G? through
sald bank springs, bridge-cut-off relay 20
to the battery lead.

gangement with ‘the springs 113 and 118,

25 and 26

The relay. operates,
forcing the springs 114 and 117 out of en-

10

11

“latter action establishes an energizing cir-

11

12

| ¥

cléaring the line conductors of the line 1
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- 69, release relay 72
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“conductors 143

- Springs 69 and 71, respectively.

switch. wiper 44 to the hattery Jead 89,
thence through batterv I3 to ground (z. The

sald rotary magnet then operates to rotate

the shaft and shaft wipoers 38, 39 and 40 into’

engagement with the first contact of the sec-
ond level of the selector banks, from which
contact 1t 1s assumed the trunk conductors
143, 144 and 145 lead to the repeater R, If
the first trunk line is husy, however, and the
wipers have to pass over busy trunk-lines,
then as soon as the private wiper 40 engages
the first private bank contact tho private
magnet 65 again energizes, locking the side
switch in second position.  The energizing
circuit for said private magnet extends from
the grounded terminal G*of the battery B
through a busy repeater R (not shown)
through the private wiper 40, side switch
wiper 43, contact point o1, private magnet
65 to battery lead 89, thence through bhat-
tery B to ground . The rotary magnet 64
will then continue to rotate the shaft wipers
38, 39 and 490

leaves the last busy contact and the energiz-
Ing circuit of the private magnet 63 1s broken,
deénergizing the private magnet and per-
mitting the side switch wipers to engage
their third position contacts. The energiz-
Ing circuit of the rotary magnet 64, as well
as the energizing circuif of the line relay 57,
1s brken when
third “position. I'f, however, there are no
busy trunk-lines the side switch is tripped
to third position
carried into engagement with the first trunk
line.  As soon as the side switch passes to
third positiou, as stated, the subscriber’s line
conductors 115 and 116 are extended to the
and 144 which, in this case,
1t is assnmed lead to the repeater R, and
when thus extended an -energizing cireuit
15 established throngh the line relay 67 of
the repeater switch. This cireuit extends
from ground G7 through one winding of
the line relay 67, conductor 144, shaft wiper
39, contact point 54, side switch wiper 42,
trunk-line conductor 123, bank springs 28
and 27, line conductor 116, primary circuit
of substation A, line conductor 115, bank

Springs 21 and 22, trunk-line conductor 1922,

side switch wiper 41, contact point 53, shaft
wiper 38, conductor 143, through the other
winding of the line relay 67 to the battery
lead 89, and through battery B to ground
(x. The line relay, upon energizing, forces
the springs 68 and 70 into engagement with
, The springs
68 and 69, on thus being closed, set up an
energizing circuit for the release relay 72
from ground G3 through the springs 68 and

When said relav operales, the spring 146
! , b BELS LG =
engages the spring 147, providing an ener-
gizing circuit for the reledse relay 62 of the

selector D and establishing a guarding po-

until the private wiper 40

| “circuit extending from ground (312
the side switch tukes the

as soon as the wipers are.

15 the condition of

tor and connector at the

lays 79
to the batterv lead 89,

‘circuit is completed through
-magnet 77,

1,260,424

tential at the correspondink private contact

ot the other selector banks to Pprevent an-
other selector from serzing this trunk and
repeater. Said energizing cireuit extends
trom ground G* through the springs 147 and
146, conductor 145, shaft wiper 40, side
switch wiper 438, contact point. 55, release
relay 62 to the battery lead 89, thence
through battery B to ground G. Thus the
selector D is prevented from releasing by
means of the ground at the repeater R.
When the line relay springs 70 and 71 close
1N contact, an energizing circuit is estah-
lished for the line relay gé (I'ig. 2) of the
second selector E over the trunk-line COm-
ductors 148 and 149. ‘This circuit extends
from ground G° through the winding 76 of
the line relay 74, side switch contact point
150, side switch wiper 151, trunk line con.
ductor 149, resistance coil 73 of the repeater
R, springs 71 and 70, trunk-line conductor
148, side switch wiper;152, contact point 153,
winding 75 of the lint relay to the battery
lcad 89, thence through battery B to ground
(. The relay 74, upon energizing, operates
to place the springs 154 and 155 in contact,
and to disengage the spring 154 from the
spring 156, whereby an energizing circuit is
established through the releaze velay 81, said
. through
the springs 154 and 155, release relay 81 to
the battery lead 89. ’i‘he relay 81, upon
energizing, operates to carry the spring 157
out of engagement with the spring 158 and
into engagement with the spring 159, This
the second selector and
repeater when the subscribep operates the
hal for the second digit. Tt is seen that
the trunk line between the first and second
selectors is divided into two sections by the
condensers 227 and 228, and that all selec-
tive impulses delivered to the second selec-
distant exchange
are transmitted through the repeater R. .
The sccond

spring 14 is twice carried out of engage-
ment with the impulse sprin 13, whereby
the energizing circuit _throug}% the repeater
line relay 67 is twice broken momentarily,
The relay 67, of course, deénergizes twice
momentarily, and permits the springs 70 and
71 to disengage twice for a short period of
time, thus breaking the energlzing circuit of
the second selector line relay 74 twice.
When the impulses are transmitted both
line relays are operated over the same cir-
cuit as previously traced, - The release Te-
and 81, being slow-acting as men-
tioned, do not deénergize during the trans-
mission of the inpulses, but remain in an
operated condition. When the relay 74 de-
energizes momentarily the spring 154 en-
gages the spring 156, whereby an energizing
i the vertical
sald cirecuit. extending - from

digit being 2, the Impulse -

70

75

80

85

90

8o

100

105

110

115

120

125

130
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switch circuit. When the bank springs 23
and 24 are closed in contact, an energizing

cireuit is established through the motor mag-

net' relay 30, it being understood that the
ground connection to the release trunk at
the selector D is removed almost instanta-

neously. Said energizing circuit: extends

from ground G* through relay 80, common

~_gegment-124 of the master switch bank O,

10

dent that the motor ma

1b

'35, individual segment 127, conduc-

wiper
Springs

tor 128, bank

through battery B to ground G. It is evi-
h e Mot net relay 30 and
release magnet 19 are both included in this

. : -

"~ cireuit; but the flow. of current is not sufli

" cient to. operate the magnet though the re--
net.
a1t Tela) The -
20 . _circuit-extends from. ground i

- springs

25

80

85

40

15

bo

Ho

60

off
- of

60

lay is operated, closing the motor ma
clreuit a:mi *&ﬂ:;ﬁimmt:{ of tha-'relay_ 39.

motor. magnet.. ‘ |
(G* through the magnet 29, interrupter
121, motor magnet relay springs 125
to the battery lead;‘thence through battery

B to ground G. ‘The circuit of the relay 33

extends from ground G*° through the relay
33, interrupter springs 121, motor magnet
relay springs 125 tothe battery _ J_
relay 33 is slow-acting—that is, slow to de-
energizﬂ, and thus remains in an operated

condition while the motor magnet 1s oper-
ating to advance the ratchet wheel 36 and
interrupter. wheel 87, which in turn ad-
vances all idle plungers that are in locking
engagement wi %t;h"e_ shaft to a position op-
posite the next idle bank terminal. 'The
relay 83, when operated, disconnects the
battery lead from sll trip magnets, thus

making it impossible for a trip magnet to

release a: plunger while the motor magnet

is operating. When the wiper 35 leaves the

individua) contact 127,7and if the pext in-
dividual ‘comtact is not guarded by a bat-

tery ‘potential, the motor relay 30 will be

deénergized. However, the motor magnet
will continue operating the ratchet wheel

until the idle plungers are in a position.di-.
rectly in front of the waiting idle trunki
said circuit extendin

This is accomplished by the springs 34, which
are arranged in multiple with the springs
125, making:contact until forced apart by the
interrupter wheel 87. It is evident that 1n

order to give this condition the interrupter

wheel 37 must. be set in a position to oper-
ate these springs 34 according to the relntive
position of the idle plungers. It will be
understood that the bank terminal, (shown)

first segment of ma, - DANK
and, therefore, corresponds to the trunk hine
conductors

the bank springs 25 and 26, besides provid-

over the private normal conductor 130 to the

_ | 24 and 23, release
magrnet 19 to the battery lead 89, thence

renains in an operated position.

lead. The"

; 122, 123 and 131 which termi-
nate in the selector' D. The engagement of

an, energizing ¢ircuit for the bridge-cut-
relay, establishes a’guarding potential

connector bank terminals corresponding to

the line of the calling subscriber, to prevent
any other subscriber from calling the sald

line after the calling subscriber at substa-

tion A removes hig receiver preparatory to
making a call. Up to this pomnt the sub-
scriber at substation A has simply removed
his receiver. He now turns the dial for the

first digit of the number desired, releasing.

0D
The first digit being 2, the impulse 'spriIEE]

it when it returns to normal position.

14 is twice carried out of engagement wi

the impulse spring 13, whereby the energiz-
ing circuit through the line relay 87 1s
broken twice, and the spring 135 comes into
contact with the spring 134 twice. After
the two impulses are thus delivered, the line

relay again energizes and carries the spring
135 into contact with the spring 136.

previously explained, the relay 62 is a slow-
acting relay—that is, slow to deénergize;
and when this energizing circuit is momen-

As

70

80

85

tarily broken, during the impulses just de- .

livered, said relay does not deénergize, but
_ { When the
spring 135 engages the spring 134, two 1m -

90

pulses are transmitted to the vertical mag- -

net 58. This circuit extends from ground
3¢ through the springs 135 and 134, springs
137 and 139, private magnet relay 63, verti-
cal magnet 58, contact point 48, side switch
wiper 44 (the side switch being 1n first or
nornial position) to the battery lead B89,
{hénce through battery B to ground G. The
vertical magnet is thereby energized twice

and the shaft and shaft wipers raised two

vertical steps in the well-known manner.

Tt will be seen that the private magnet relay

63-is alse included in the energizing circuit
of the vertical magnet 58. This relay also
energizes, but being a slow acting relay it
operates on the first impulse and remains in
an operated position until all the impulses

‘are delivered. This relay, upon energizing,

operates to close the springs 140 and 141 in
contact, whereby an energizing eircuit 1s es-
tablished through the private magnet 65,
from ground G*
through springs 140 and 141
65 to the battery lead §9. The private mag-

net relay 63 dednergizes after the last im-

longer maintained after the springs

vate magnet 65 is broken, which private
magnet deénergizes and- permits the side
switch wipers ﬁ | , : '

tact points 51 and 52, respectively. The clo-

ing circuit for the rotary magnet 64 from
ground G® through the interrupter springs

149, rotary magnet 64, contact point 52, side

private magnet

05

100

105

110

115

pulse, since this energizing circuit 1§ no

_ 134 and

135 disengage. Hence said relay permits.
-the springs 140 and 141 to disengage, where-
wat th _ | by the energizing circuit through the pri-
of the line switch bank corresponds to the ]
of the master switch bank O

120

‘and 44 to engage the con-
_ . . , 125
sure of contact between the side switch wiper

44 and contact point 52 sets -up an energiz-

130



 ground (1 through the sprmgs 154 and spri'ngs 93 and 94, trunk tine conductor 168
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156, springs 157 and 159, private magnet re- to the - private bank contacts multipled

lay 80, vertical magnet 77, contact point thro
160, side switch wiper 161 to the battery Fur

5 lead 89. The vertical magnet 77 is thereby second selector B Passes to third position
energized twice, and the shaft and shaft a new energlzing circuit is established for
wipers are raised two vertical steps in the the release relay 81, said circuit. extending
well-known manner; The grivate magnet from ground G through the conductor

relay 80 and private magnet 79 .
10 similarlyto the first selector private magnet contact

9 are operated 168, shaft
point 179, .release relay 81 to the

Wiper 165, side switch wiper 162,

relay 63 and private magnet 65, thus locking battery lead 89, thence through battery B
the side switch in first position during the to ground G. This 1s the condition of the
sending of the impulses, and releasing it to connector when the _Su!:)Sprlbeli operates, the

second position whe

_ n the impulses have been
15 delivered. The side switch wipers 161 and
162 now engage their second position con-
tact points, closing the energizing circuit

third digit being 2, the impulse spi'ilig
14 15 twice carried out of engagement with
the impulse sprin 13, whereby the energiz-

of the rotary magnet 78, whereupon' the ing circuit through the repesfer relay 67 is

rota;_r

magnet 78 rotates the shaft Wwipers twice momentarily broken.” The relay 67 de-

20 163, {64 and 165 into engagement with the energizes twice momentarily, and permits
trunk leading to a con-i the springs 70 and 71 to disengage twice,

bank contacts of a
nector switch, an id

le trunk being chosen in - thus breaking the enérgizing circuit of the -

the same manner as previously explained connector line relay 86 twice. When the
for the first selector. After the switch impulses are transmitted both hne relays are
' the side switch in third operated over the circuits previously traced.
position, the shaft wipers 163, 164 and 165 The release relays 72 and 92, being slow-act-

26 comes to rest with

are 1in engagement with the trumk con. ng, as mentioned, do not deénergize during

ductors 166, 167 and 168, respectively, which the impulses, but remain in an “operated

lead to the connector switch F. At the in- condition.

80 stant ‘that the side

with the contact points 169 and 170, the
subscriber’s line conductors are extended to

the switch F, and

74 of the selector

‘When the line relay 86 de-

switch wipers 151 and energizes momentiarily, the spring 172 en-
152 pass to third position, into engagement gages the spring 17:3 whereby an energizing

circutt 1s complete the
magnet 90, said eircuit extending  from

through the vertical

an energizing: circuit is ground G, springs 172 and 171, springs
" 86 established through the Iine relay 86 in the 174 and 176, private magnet relay 100, verti-
same manner in which the energizing cir- cal magnet 30, contact point 180, side switch
cutt was established through the line relay wiper 181 to the battery lead 89, thence

switch E when the re- through battery B to ground (&, The verti-

ugh the selector banks of this group.
thermore, after the side switch of the

70

85

90

95

100

peater relay 67 was first energized. The cal magnet 90 is thereby energized twice,
40 energizing circuit through the line relay 86 and the shaft and shaft wipers are raised

- extends from ground G through the wind- two ve
ing 87 of the line relay 88, triunk line coni- The

ductors ‘167 and ‘149, resistance - coil 78, clude

rtical steps in the well known manner,
rivate magnet relay 100 is also in-
In this energizing circuit of the ver-

105

springs 71 and 70, trunk conductors 148 and  tical magnet 30. This relay also energizes,

45 166, through the winding 88 of the line re- but being a slow acting relay it operates on'
lay to the battery lead 89, thence through bat-  the fir '

tery- B to ground

Upon energizing, operates to shift the spring This rels
172 out/ of contact with the spring 171 and shift

50 into contact with the spring 173, whereby the

an energizing circuit is established through the sp

Y UPOD energizing, operates - to

the release relay 92, said circuit extending cuit ig established through the rivate mag-

from ground (G4 through

173, release relay 92 to the battery lead. (G through springs 182 and 184, private

56 When the relay 99 energizes, the g

[

: rela spring 174 magnet 101 to the battery lead 89. The
- 18 shifted out of_engagemant-'with- e spring private magnet, relay 100 ‘deénergizes, of

175 and into engagement with the Spring - course, after the last impulse, since this en-

176, and ‘-th_e- spring 94 is shifted into en- ergizing circuit is. no longer maintained
gagement with the spring 93, The engage- at the springs 171 and ‘172, whereby “the
80 ment of the springs 93 and 94 establishes & energizing circuit through the private mag-

%4 4he contact point. 17

e their respective second position,

110
_ érnce _ irst impulse and remains in an o erated
(. The line relay 86, position until all the impulses are delivered. -

the spring 182 out of engagement with
spring 183 and into engagement with
ring 184, whereby an energizing cir-

115

springs 172 and net 101, said circuit exténdihg from ground

120

225
| Fuai_rding potential for protecting the trunk net 101 is broken. ‘The magnet 101 now. de-:»
ine ‘conductors 166, 167 and 168 agninst energizes, '
seizure by another second selector. This to engag
-potential extends from ‘ound G** through contact points.
1, side switch wiper 178, The
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switch wiper 181 to the battery lead 89.

1b

20

25

30

40

 Joecking relay springs 196 and

45

5

56

G0

65

“and the side switch in second Pasitian.

calling device for the last digit O, thereby
transmitting ten impulses through the line

relay 67 of the repeater, operating the line

relay 86 of the comnector I' ten times.  Fach
time the line relay springs 171 and 172 en-
page, 'an energizing circuit s established
A - ~

from . ground ({:4 through the said springs
172 and 171, springs 174 and 176, private

magnet reluy 100, springs 186 and 185,

rotary magnet 91, contact point 187, side

The rotary magnet 91 then aperates to yotate
the shaft wipers 83, 84 and 85 1nto engage-

ment with the desired line #9220, Agan

the private magnet rqlay 100 energizes, as

in the previous cgse, remaining so until all

‘the impulses are transmitted, thereby retain-

ing the private magnet 101 also emrgizei{}?
the line #2220 is busy at the tumne, the con-
nector side switch will be locked in second
position in a manner to be described, snd
the calling subscriber is given a busy signal,
thus making i1t impossible to extend the call-
ing line inte connection with the called line.
Before: describing the results that follow
when the connector finds a busy line, the

description of how a connecfion 1s estab-

lished will be completed. As soon as the
line relay 86 ceases to operate for the last
digit, the private magnet relay 100 deén-
ergizes, as heretofore explained, n this 1n-
stance permitting the private magnet 101 to
dednergize, allowing the side switeh to pass
to third position, and the side switch wipers

188, 189, 190, 178 and 181 to.engage the con-

tact points 191, 192, 193, 194 and 193, vesper-
tively. When the side switch wiper 190 en-
capges the contact point 193, & guarding po-
tential is. extended from ground 7 through
suid contact point and side switch waper,
197 to the
private wiper 85, for protectin

lirie from outside interference ‘i‘n%
nection is established. Not only does this
guarding potential prevent other connec-

tors from connecting with this hine over

multiples of the normal conductors 198, 199
and 200, but it also provides means for en-
ergizing the cut-off relay 201 of the line
switch (V, whereby said line switch C 1s
prevented from operating when the called
subscriber removes his receiver 202 from the

awiteh hook 203. 1t will also be seen that

when the side switch passes to third position,
the trunk release conductor 168 that rums
between the second selector K and connector
¥ is provided with a guarding potential
from grouad G* through the line rvelay
apvings 172 and 173, contact point 194, side
switch wiper 178. release relay springs 9
and 94 to the rrank conductor 168. Of
course, when the side switch wipers 188 and

189 engage their third position contact

points 191 and 192, the calling subscriber’s

1,260,424

the seized
1nle the con-

L]

line is placed in connection with the called
subseriber’s line over the heavy conductors
shown, passing through the ringer relay
springs 204 :mﬁ 205 on one side and 206 and
207 on the other side. As soon as connection

is thus established, the ringer relay 99 1s en-

ergized over the circuit established when

the side switch wiper 181 engages the contact
point 195, the energizing current flowing
from ground G'® through the interrupter 93,
the back bridge relay springs 209 and 208,
ringer relay 99, contact point 195, side switch
wiper 181 to the battery lead 89, thence
through battery B to ground G. 1t will be

seen that as the interrupter 98 revolves, the

energizing circuit of the ringer relay 99 will
be broken periodically, so as not to ring the
called subseriber continuously. KEach time

that the ringer relay 99 is energized, the

springs 204 and 206 are separated from the
springs 205 and 207 and pressed agalisirthe
springs 210 and 211, thereby breaking the
calling line from the called line and com-
necting the called line with the terminals of
the ringer generator I. As a result, ring-
ing current is sent over the called line for
encrgizing the bell 212 while the springs 214
and 214 are 1n contact.

As soon as the called subscriber answers,
the back bridge relay 95 is energized by a
flow of current from ground G*°, winding

97 of the back bridge relay 95, ringer springs.

207 and 206, side switch wiper 189, contact
point 192, shaft wiper 84, normal line con-

“ductor 199, line conductor 215, primary cir-

cuit of the substation A2, line conductor 216,
normal conductor 198, contact poiné 191,
side switch wiper 188, ringer relay springs
204 and 205, winding 96 of the back bridge
relay to the battery lead 89, thence through
battery 13 to ground G. When the back
bridge relay energizes, the spring 209 1s

shifted out of engagement with the spring

508, thereby breaking the ringer relay ener-
gizing circuit.- In this way the called sub-
seriber s antomatically signaled and cuts
off the ringing current by answering the

70

75

80

85

90

95

100

100

110

signal.. The subseribers being thus connect-

ed may communicate over the main talking

conduetors indicated by the heavy lines and
including the condensers 106 and 107 at the
connector If. |

When the subscribers are through talking,
and if the called subscriber hangs up his re-

ceiver fivst, the enbrgizing circuit for the

Lack hridge velay 95 is broken and the relay

deinergizes, closing the ringer circuit again

and ringing the bell again if the calling
sibseriber has not yet hung up his receiver.

‘When the calling subscriber hangs up his

receiver, the energizing circult fortthe re-
peater relay 57 is broken at a point between
the springs 5 and 9, thereby initiating the

115

120

125 .

release -of all the switches. This release is

brought abgut,as follows: At the instant

180 .
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the circuit is broken, as mentioned, the re-

peater relay 67 deénergizes, breaking the
cireart for the release relay 72 as well as

‘for the conncctor line -velay 86.° The con-

nector hune relay 86, upou deénergizing,
breaks the energizing circuit of the release
relay 92 as - well as of the release relay 81
of the second selector.  Both these relays-ac-
cordingly, on restoring to a vormal position,
close the release magnet circuits of both the
selector and connector. At the connector
this curcuit extends from ground G
through the line relay springs 172 and 171,
release relay springs 174 and 175, velease
magnet 103, off normal gpring 104, contact
pomt 105 to the battery

156, release relay springs 157 and 158, re-
icase magnet 82, off normal spring 217, con-

tact point 218 to the battery lead 89, thence
ground G. The re-

through battery B to |
lease magnets on both switches instantly re-
store the side switches to normal position
and release the shafts, thereby breaking the

energizing circuit through the back-bridge
relay at*the connector 95 if the called sub-

scriber has not in the meantime restored his

receiver, and also. breaking the energizing -

circuit through the bridge-cut-off relay 201

of the line switch C’. As soon as each shaft
reaches its lowest position it breaks the ener-
gzing circuit for the release magnet on that

switch.  Both the second selector and con-
nector are now in ‘a normal position. The
first selector 15 released similarly by a break-

~Ing of the encrgizing circuit of its release

£0

relay. This occurs when the release relay
72 (its circuit being broken as mentioned)

 deénergizes, breaking the energizing circuit

45

50

for the release relay 62. The release relay

- 62 accordingly deénergizes and closes the-

springs 137 and 138 into contact, thereby
closing an energzing circuit for the release
" magnet 66 from ground (3¢ through springs
136 and 134, springs 137 and 138, release

magriet 66, contact point 60, off-normal

spring 59 to the battery lead 89, thence

through battery 13 to ground (. The release

" magnet 66 accordingly cnergizes and re-

leases the selector switch shaft instantly? re- -
storing the side switch to normal position.

- When the shaft reaches its lowest position

bb

60

65

the spring 59 out of engagement
ntact point 60, thereby breaking

I

the arp 61 engages the off-normal Spring
with the Q

the'engrgizing circuit of the release magnet

66. When the release relaﬁ springs 137 and
138 come into contact, as before mentioned,
another energizing circuit ig closed for the
release magnet 19 of the line switech C. This
cireuit extends from ground G through the
line relay springs 135 and 134, springs 137
and 138, releasing relay 31, springs 219 and

_ lecad 89, thence
througlh battery B to ground G. At tho seb-
ond selector the energizing cirenit extends:
from ground G2, line relay springs 154 and

iz

O

220, release trunk conductor 131, release
magnet 19 to the battery lead 89, thence
through battery I3 to ground G. This cir-
ctit includes the mugnet 19, as above, which
is accordingly enevgized, angd also includes
Lthe slow-acting relay 81, which is also ener-
gized. But the vefay 21 breaks its own ener-
nzing ciremit as well as the ‘energizing cir-
cuit for the release magnet 19 and,
slow-acting, does not instantly resume s
nornial position. During this interval.
when the relay 31 is fully operated, the re-
lease magnet 19 1s deténergized, and the
plunger 1s withdrawn from the bank ter-
munal contacts, releasing said line switch
completelv. Of course, the release ma

24 are disengaged. When the ban

£y

springs
and 26 disengage, the bridge-cut-off re-
lay 20 deénergizes. The first selector and
line switch are now copmpletely released, and
the subscribers at either substation may in-
stantly call agamm any number desired.

Returning now to that stage.of the call
where the calling subscriber was operating

the connector switch in accordance with the

T4

elng

75

8¢

| : L gnet
~cannot again energize when the relay 81
falls back, because the bank springs 23 and

b

90

last digit O, it will.be explained what takes
lace in the event that the desired line is -

usy. When the line #2220 is calling, or

- when it has been called:hy someone else,

the private bank contacts,in which the nor-

mal eonductor 200 terminates, are connected

to gronnd. If another connector switch has
called the line this guarding petential will

be supplied from a ground terminal similar
ground terminal {3'7 in the connector
switch I, as already explained; but if the
ine #2220 is calling, the line switch "
will be operaled and the guardirig potential-
will be supplied from the ground G2, In
a similar way the line switch C ‘protects the.

to the

95

100

103

calling line A, when the bank springs 25 -

and 26 come into contact. Therefore, when

the subscriber sends in the last impulge the

private wiper 85 is carried onto a gronnded -

contact, and ‘when the slow acting relay 100

110

de€nergizes, instead -of the side switch trip- |

ping to third position, as in the case where -

the line is not busy, it is locked, and the

*

nal.

calling subseriber is then given a busy sig-
The new energizing circuit for the

1156

private magpet 101, maintained during the .

time the private magnet relay 100

switch - (not show

energizing, extends from the grounded ter-
minal of the battery through an occupying
1‘;, through the private:

120

normal cenductor 200, shaft wiper 85, locks .

ing relay springs 197 and 198, side switch
pomt 221, through the

wiper 190, contact .
springs 228 and 222 of the back bridge relay

125

95 (this relay being now energized over g
circuit which will be traced later,) through.

the private magnet 101 to the battery lea
89, aml thence through battery B to ground

Jead -

139
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G. The back bridge relay 95 is energized

- whenever the private wiper engages a

10

grounded contact with the side switch in

second position. Accordingly, the instant
the busy contact is touched by the private
wiper, the relay 95 is energized over a cir-
cuit from the grounded terminal of the

“battery through an occupying switch (not
shown), through the private wiper 85 and
to the contact point 221, as previously
traced, thence through the contact point 294,

side switch wiper 188, ringer springs 204
and 205, winding 96 of the back bridge

- relay. 95 to the battery lead 89. When the

16

private magnet relay 100 deénergizes, and
the spring 182 engages the spring 183, an

- energizing circuit is established for the lock-

25
30
36
40

45

Fhus, when the subscriber

- 1ng relay 102.. Said circuit extends from -
- ground G*° through springs-182 and 183,
20

private magnet springs 226 and 225, locking

relay 102 to the battery lead 83. The relay

102, upon energizing, shifts the holding

ground for the private magnet from an
occupymg switch through the private wiper,
] ground G,
#2220, who was™

as. previously traced, to the

busy, releases his switches, and of course
removes the ground potential from the pri-
vate contact, the cosmector I will not. trip

in on this line, but will continue to give the

calling subscriber the busy-signal, the pri-

calling' subscriber. hangs up his receiver, he
breaks the circuit-of the repeater relay 67
and Initiates the release of all the switches,

" a8 before explained. _ |
. - From the foregoing it will the seen that

I' provide a repeater for cpntrolling the

switch or switches that are employed for

automatically extending connection in the

‘direction of the called subscriber, in a sys-

tem 1n which no operating grounds are nec-

essary at the substations, and in which the
supply: of current for talking purposes is

derived from suitable means at the exchange

or central station, rather than froin batteries

at the substations. The repeaters are con-

- trolled over the two sides of the line circuit

50

In series, and the automatic switches are also
controlled over the two sides of the line
circuit in series.
cuits-for controlling the repeaters, and the
circuits controlled by the repeaters, each in-

- clude the two sides of the talking ecircuit

55

60

in series—that is to say, include portions of
the two sides of the talking circuit in series.
The repeaters R serve to-extend connection
from two-wire calling subscribers to two-

wire called subscribers, the equipmert' of

the calling subscriber being identical with
that of the called subseriber. _
It will be seen that the selectors and con-
nectors have vertical motion to select groups
and rotary motion to then find a line in any

of a talkihg circuit between. calling and
-called subscribers having a section normally .
-disconnected from the calling line, an auto-
matic switch and means for transmitting a -
varying number of il:ppuls-es over portions of

ferent portion of said’ talkin
series to extend connection in the direction

In other words, the cir-

1,260,424

selected group. 'The rotary motion of the
selectors 1s, of course,. automatic, whereby
the selection of idle trunks is accomplished

1
[y

automatically. On the other hand, the ro-

tary

ected group may be
provided for automati-
cally reducing the number of bridges across
any established talking circuit. The bridge
or bridges remaining across any talking cir-

F

motion of the connectors is under the -
direct and constant control of the calling 79
‘subscriber, whereby a particular or prede-
termined line in the seF

seized. Means are

75

cuit arﬁf,- as explained, adapted to serve A8 a - |

means .for controlling the trunk-release cir-

cuits over which the switches are released -
‘after the subscribers are through talking.

. *Wgat I claim as my invention is:—
1. In a telephone system, the combination

and

‘80

85

the two sides of said circuit in series to con-

trol said switch over the two sides of a dij?-
circuit in

90

of the called subscriber,' a- repeater in the

talking circuit individual to said section for -

controlling the said. automatic switch, said. -

* . repeater being also. controllable over por-
vate magnet being still locked. ‘When the" -

tions of the two sides of said circuit in

series, and means at the central station for
supplying current through the repeater and

over portions of the said circuit to the call-

ing subscriber for talking purposes.

*»

2. In a telephone system, the'-cﬂmbuia‘tit}ﬁ -
circuit between calling and

of a talking . .
called subscribers having a section normally

‘disconnected from the calling line, an auto-
matic switch and means for transmitting a
varying number of impulses over portions of

the two sides of said circuit in series.to con-
trol said switch over the two sides of a dif-
ferent portion of said talking circuit 'in
series to extend connection in the direction
of the called subscriber, a repeater in the

- talkang circuit individual to said section for
controlling the said automatic switch, said
repeater being also controllable over por-.
tions of the two sides of said circuit in series,
~and means at the central station. for supply-.

b

100

106

110

115

ing current through said automatic switch

and over portions of the said circuit to the

called subscriber for talking purposes.

3. In"a telephone system, the combination
of a talking circuit between  calling
called+subscribers having a section normally
disconnected from the.calling line, an auto-
matic switch and means for transmitting a
varying number of impulses over portions
of the two sides of said circuit in series to
control “said switch over the two sides of a
different portion of said talking circuit in

and

120
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ae es to extend connectmn in the dlrectmn .

the called subscriber, a repeater in. the

talkmg cireirit individual to said section for

controlling the said gutomatic switch, said
repealer ﬁemg also: wntrollable mfer por-
tions .of the two sides of said eircuit in
series, and means at the central station. for

”suppl{mg current over Eartmns of the said
scrlber fm- talkmg E
- from the calhnlg line to the called line, said -

to the calhng su
oses, .

s #

~ of the two- aid&s .,__Qf said circuit in’ series to

_cantrol said s

h_over t
different pi)t'tmn of said talking oirguit in .

20 -geries-+0 -extend- eonneckion:- wﬂw direction -

25

30 |
 able called .tele
- .trolled theraby for axtendin”

36

- the 8 hersot for :
 _ .two smles nf ﬂlﬁ Iiiie iii Eﬁi‘i@ﬁ.

45

of -the ‘called: subscriber. a Tﬁpeater i the
talking circuit mdlﬂdual to sald section for

“controllitig theé said automatic switch, said -

repeater being also controllable over por-
tions of the: two sides of said -cireuit in

series, and means at the central station for
supplying current over portions of the E&ld

circuit to the ca]]ed subscrlber for talk
purposes. . b
5. In a telephone syﬁtesm ’rhe combmatmn
of & two-wire calling telephone line, a suit-

ing

AT automatlc sw:ttch ¢on-
coninection
led line, said

a repeater an

,,repea.ijer mclu'” ?m -8 _élaﬂb]ﬁnwwnd relay

. bridged across said line, an
tery for supplying talking
~ calling line; tlm B d*t‘WG*- vive tole
10

" common bat-

bemg

of 4 two-WIra c&lllng teleph@né Imé, o suit- -
‘able called tele hane line, means maludmg
a repreater and an automatic switch. con-.
- trolled ther-;,by for. extending _éi

nection

- from the calling lma tolbhe caﬁed line, said -

50

bemg pI‘OVldE‘d ___h“'.'y;h a (:alllngjm_?.;

55

60 -

- double - wound relay
11113 *-amd a comnon bat- -
12 ¢urmnt to the

% two-mm teleplione ling
amsm at -

repeater ineluc mg
bridged acrosé sajd
terv for supplying

called line, the sut

the -substation 'f,,_f_f,'-;fe.ﬂf for“co _-j_fﬁmﬁmg tha

‘two sides of thelige in Eé,r,:_leﬂ. R

, the mmbinatmn

7. In a telephong éys-_

'of g suitable. cﬂlll tﬂlephnne kine, a two-

wire called telaphﬂne line, means including
a repeater and an: automatic gwiteh: con-
trolled - thereby;-“fnr extending eonnection .
from the callin¥ line fo the called line, f-smd

L
I

‘repeater including a double- wound relsy
bridged across said line, and a sommon b;:f-'

tery for supplymg mllcmg cmrent 4:0 ‘the

4 In a, tel&phone system tha camblnatmn‘ '"
-nf a’ talking eircuit: between  callin g and
called subscribers ha.vmgl a section normally

. disconnected from the ca

matic switch and means for transmitting a

varying number. of impulses over. portions

ling line, and auto-

& two. sides of a

hone line, means mcludmg'

*If -"-ﬁliITﬁllt to the;'

calhng Ime the Sﬂ.ld two-m re te-le htma hrm 6&

“being: ]‘:; 0v1ded with a calling mechanism at
1

the substation thereof for controlling. the
two sides of the line in series. =

8. Ina telephone system; the cr)mbmatwn ._
of ‘a suitable calling telephone line, a two-170
}ﬂre called telephmle Hne; means mc;ludmg

a: Tepeater and an- ‘automatic switeh -con-:
trolled thereby for extending connection

repeater including a: double- wmu;nd relay 75' .
bridged- across said line, and a common bat- .
‘tery for. supplymg tﬂ,lkmg current ‘to .the
called Iine, the said two-wire tele hcne line |
being 1 r{}vlded with a calling mechanism at <
Ahe. substation thereof for cantmllmg the 80
two sides of the line in series. =

e 9 n e ﬂl&phﬂne system. in. whmh tha
gyibscribers’ lines are divided .into- groups,.
rﬁeans'"'*i*er estzrblwhmg a talkmg ciremit bes -
‘tween calling and called subscribers, :cofms: 85
prising a talkmg circuit section commeon:to. .

~all"of the lines of a group, an-automafic

. switeh, means for tmnsmzttmg 8 Varying.
number of impulses over portions. of. thek e
two sides of said circuit in series to centrol 9o
said.switch over the two sides of a differ-.
ent portion of said t.ﬂkmg circuit in series,
‘to_extend connection in the direction -of" th&
called subscriber, a’ repéater in the talking ;i -
cireuit: indiiriduai to sai1d section for eontrol- 95
'ling the said automatic switch, said repeater '
bemng also’ mmtmllable over portmns of the
two sides of#said circuit in series, and means
‘at the central station for. supplymg current
through the repeater and-over portions: of' 100
‘the said circnit to'the calling subscriber for
ta]kmg purposes, said automatic switch hav- -
ing. first orie motion to select a group snd
than_ a second . motion to find the Gﬂllﬁd hnﬂ,_.-z--- ib
in.g ‘.'*e“.“fpredéte’rmmed group. 105
10.-In ‘a telephone system. in. whlch the

. subs:*rliaers" lines are divided into groups, .

the combination of-a talkmg circuit between, . -
‘calling” and called subscribers, an automatic - .-
smtch and means for tmnsmlttmg & VAry+ 110
-ing number of impulses over portions of the - .
two sides of sgid circuit in serigs to control -
said switeh o extend: connection in the dix, . -
racﬁlon of. thﬂ Led Sileﬂrle ayre ﬂ&eﬁﬁrj?; B
in' ‘the ‘talking eiréuit-‘for; cﬂntm]hn the:115
-said. autﬂmatm switch; saily’ repeater %emg_
-also *controllable. over portions of ithe two =
sides of said’ circuit, in series, and means’at. -
. the "central station for su‘pplymg current i
through spid antomatic switch. and over por- 120
‘tiong' of the said:civeuit to-.the. called. sub-
‘scriber for, talkmghpurpﬂses, seid automatic.
Sw;tch hamng fivst-veriical motion to select -
% and then rotary motion to find the. -
aa led line in the predptermmed group. 125
11. In a telephone system _in - which the
‘subseribers’ hnes are divided into groups,
the mmbmatmn of a ta.lkmg CII‘GUIt between =




| calling and called subscribers, an automatic

o K-

switch -and means for transmitting a vary-

- ing number of impulses over the two sides
~‘of a portion of said éircuat 1 series to con-

i

trol said switch over the two sides of a dif-
ferent portion of said talking circuit in

‘series to extend conmection in the direction

~ of the called subscriber, a repeater in the

10

- talking circuit for controlling the said auto-

matic switch, said repeater being also con-
trollable over portions of the two sides of

- said circuit in series, and means at the cen-
" tral station for supplying current over por-

15

tiong of the said circuit to the calling sub-
scriber for talking purposes, said automatic

- switch having first vertical motion to select

 a group and then rotary motion to find the

20

‘called line in the predetermined gmu}ﬁ . '
the

12.-In a telephone system in whie
subscribers’ :lines are divided into groups,
the combination of a talking circuit between
calling and called subscribers, an automatic

switch and means for transmitting a vary-
‘ing number of impiilses over portions of the

two sides of said ¢ircuit in series to control

said- switch over thé two sides of a different

portion of said talking circult in”series to
extend wemnection 1n the direction of the

 called subscriber, a repeater in the talking

30

circuit for controlling the said automatic
switch, said repeater being also controllable
over portions of the two sides of said cir-

cuit in Series, and means at the central sta-
tion for supplying current over. portions of

the said circuit to the called subscriber for
talking purposes, said automatic switch hav-
ing first vertical motion to select a group

and then rotary motion to find the called

40

43

o0

line in the predetermined group. |
13. In a telephone system in which the
subscribers’ lines are divided into groups,
the combination of a suitable calling tele-
phone line, a two-wire called telephone line,
means including a repeatér and an automatic

switch controlled thereby for extending a
~ talking circuit from the calling line to the

called line, and a common battery for sup-
plying talking current to the calling line,
the said calling telephone line being pro-

vided with a calling mechanism at the sub-

station thereof for transmitting a varying

- number of impulses over the two sides of

55

60

a portion of said talking circuit in series to

control said switch over the two sides of a
differegt portion of said talking circuit 1n
series,*saitl automatic switch having first
vertical motion to select a %rpup and then
rotary motion to find the called line in the
predetermined group.

14. In a telephone system in which the

subscribers’ lines are divided into groups,
‘the combination of a suitable calling tele-
phone line, a two-wire called telephone line,

means including a repeater and an auto-

65 matic switch controlled thereby for extend-

vertical motion to select a group

‘.predetermined

11,260,424

‘ing a talking circuit from the calling line to

the called line, and a common battery for
supplying talking current to the called line,
the said calling telephone line betng pro-
vided with a calling mechanism at the sub-
station thereof for transmtting a varying
number of nnpulses over the two sides of a
portion of said talking circuit in series to
control said switch over the two sides of a
different portion of said talking circuit in

70

series, said automatic switch having first -

. _ and then
rotary motion to find the called line in the
predetermined group. .
15. In a telephone exchange trunking sys-
tem in which the trunk lines are divided mto
roups, the combination of a talking eircuit

between calling and called subscribers, an

automatic switch and means for transmit-
ting a varying number of impuises over
portions of the two sides of said circuit m
series to control said switch over the two
sides of a different portion of said talking
circuit in series, to extend connection in the
direction of the called subscriber, a repeater
in the talking circuit for controlling the said

‘automatic switch, said repeater "heing also

controllable over poriiens of the two sides of

 said circuit in series, and means at the cen-

tral station for supplying current through

- the repeater and over portions of the said

circuit to the calling subscriber for talking

. purposes, said automatic switch having first
vertical motion to select a group an

rotary motion to automatically select an idle

trunk in the predetermined group. .

16. In a tclephone exchange trunking sys-

tem in which the trunk hines are divided into

groups, the combination of a talking circuit
between calling and called su,bsc.ri%em, an
automatic switch and means for fransmit-
ting a varying number of impulses over por-
tions of the two sides of said talking circuit
in series to control said switch over the two

sides of a different portion of said tallking

circuit in series to extend connection in the
direction of the called subscriber, a_repeater

then

80

3h

90

95

100

105

110

in the talking circuit for controlling thibwaid
automatic switch, said repeater being also

controllable over portions of the two sides
of said circuit in series, and means at the

central station for supplying current over

115

portions of the said circuit to the calling

subscriber for talking purposes, said auto-

matic switch having first vertical motion to.

120

select a group and then rotary motion to

automatically select an idle trunk in the

imup. _ o _
17. In a telephone exchange trunkin Sys-

‘tem in which the trunk lines are divided into

groups, the combination of a talking cireuit
between calling and called subscribers, an

automatic’ switeh and- means for transmit-

ting a varying nuinber of impulses over por-
tions of the two sides of saild talking cir-
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cuit 1n series to control said switch over the

two sides of a different, portion of said talk-
ing circuit 1 series to.extend connection in
the direction of the called subscriber, a re-
peater 1n the talking eireuit for controlling
the said automatic switch, said repeater be-
ing also controllable over portions of the
two sides of said eircuit in series, and means
at the. central station for supplying current
over portions of the said circuit to the called
subscriber for talking purposes, said auto-
matic switch having first vertical motion to
select a group
automatically select an idle trunk in the
predetermined group. -
18. In a telephone exchange trunking sys-
tem 1n which the trunk lines are divided
into groups, the combination of a two-wire
calling telephone line, a suitable called tele-
phone line, means including a repeater and
an automatic switch controlled thereby for

‘extending a talking cireuit from the calling

line ¢o the called line, and a common bat-
tery for supplying talking current to the

calling line, the said two-wire telephone line

being provided with a calling mechanism at
the substation thereof for transmitting a
varymg number of impulses over the ¢wo
sides of a portion of sard talking circuit in
serles to control said switch over the two
sides of a different portien of said taiking
circuit in series, sald automatic switch hav-
ing first vertical motion to select a group
and then rotary motion to automatically
select an idle trunk in the predetermined
group. " S
19. In a telephone exchange trunking sys-
tem in which the trunk lines are divided
mto groups, the combination of a two-wire
calling telephone line, a suifable called tele-
phone line, means including a repeater and

an automatic switeh controlled thereby for

extending a talking circuit from the calling
Jine to the called Ti . _
tery for supplying talking current to the
called line, the said two-wire telephone line
being provided with a calling mechanism at
the su%sta;tion thereof for transmitting a

varying number of impulses over the two
sides.of a portion of said talking cireuit in
series to control said switch over the two

~sides of a different-portion of said talking

bho

60

eircuit in series, said automatic switeh hav-

ing first vertical motion to select a group and

then rotary motion to automaticallv select

an idle trunk in the predetermined group.
.20. In a telephone exchange trunking sys-
ten1 in which the trunk lines are divided into
groups, the combination of a suitable calling
telephone line, a two-wire called . telephone

- line, means mcluding a repeater and an

&

automatic switch controlled thereby for ex-
tending a talking circuit from the calling

line to the calléd line, and a common bat-
tery for supplying talking rurrent to the

and then rotary motion to

~vertical motion to select a group

e, and a2 common bat-

10

calling line, the said calling telephone line
being provided with a calling mechanism at
the substation thereof for transmitting a
varymg number of impulses over the two
sides of a portion of said talking circuit in
series, to control said switch over the two
sides of a different portion of said talking

‘circult 1n series, said automatic switch hav-

ing first vertical motion to select a group and

~then rotary motion to automatically select

an 1dle trunk in the predetermined group.
21. In a telephone exchange trunking sys-
temx In which the trunk lines are divided
into groups, the combination of a suitable
calling telephone line, a two-wire called tele-
phone line, means including a repeater and
an automatic switch controlled thereby for
extending a talking circuit from the calling
line to the called line, and a common battery
for supplying talking current to the called
line, the said calling telephone line being
provided with a calling mechanism at the
substation thereof for transmitting a vary-
ing number of impulses over the two sides of

“& portioif of said talking circuit 1n series to

congrol said switch over the two sides of a
different portion of said talking circuit in
series, sald automatic switch having first

rotary motion to automatically select an idle
trunk in the predetermined group. S

- 22. In a telephone system employing relay
bridges across the conductors of the talking
circult for controlling automatic switches,
the combination of a talking circuit between
calling and called subscribers, said talking
circuit having a section normally discon-
Tected from the subscribers’ lines, an auto-
matic switch controllable over portions of
the two sides of said circuit in series, to ex-

tend connection in the direction of the called

subscriber, a repeater in the talking circuit
individual to said section for controlling the
saxd automatic switch, said repeater being
controllable over different portions of the

two sides of said circuit in series, means at

the central station for supplying current

through the repeater and over portions of

the said circuit to the calling subscriber for
talking purposes, and means for automati-

the establishment thereof.

and then

70

7D

80

85

a0

95

100

108

110

115

cally reducing the number of bridgés across
the conductors of any talking circuit during

- 23. In a telephone system emplb?ing't'{%lﬁ}’ '

bridges acrdss the conductors of the talking

120

circuit for controlling automatic switches,

the combination of a talking circuit between
calling and called subscribers, said talking
circuit having 4 section normally discon-
nected from the subsecribers’ lines, an auto-
matic switch controllable over portions of
the two sides of said circuit in series, to ex-
tend connection in the direction of the
called subscriber, a repeater in the talking
circutt individual to said section for con-

126
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" la,
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trollini the said automatic switch, said re-

peater being controllable over different por-
tions of the two sides of said circuit in series,

means at the central station for supplymg

current through said antomatic switch and
over portions of the said circuit to the called
subscriber for talking purposes, and means
for automatically redacing the number of
bridges across the conductors of any talking
circuit during the establishment thgreof.
24. In a telephone system employmfg re-
bridges across the conductors of the
talking circuit for controlling automatic
switches, the combination of a talking cir-
cuit between calling and called subscribers,

sald talking circuit having a section nor-

“mally disconnected from the subseribers’

20

25

30

85

40

45

lines, an automatic switch controllable over
portions of the two sides of said circuit 1n
series, to extend connection in the direction

of the called subscriber, a repeater 1n the

talking ecircuit individual to sald section for

controlling tlie said automatic switch, said
| ﬁeing controllable over different
portions of the two sides of said ciremt

repeater

series, means at the central station for sup-

plying current over portions of the said cir-

cuit ‘to the calling subscriber for talking
urposes, and means for automatically re-
ucing the number of bridges across the
conductors of any talking circuit during es-
tablishment thereof.

25. In a telephone system employinfg re-
lay bridges across the conductors of the
ta{king circuit for -controlling automatic
switches, the combination of a talking cir-
cuit between calling and called subsecribers,

said talking circuit having a section nor-

‘mally disconnected from the subscribers’

links, an automatic switch controllable over
portions of the two sides of said circuit In
series, to extend connection in the direction

~of the called subscriber, a repeater in the

talking circuit individual to said section for
controlling the said automatic switch, said
repeater %e’ing controllable over different

_ | . - Y . e
“ portions of the two sides of said circuit In

50

55

- B0

geries, means at the central station for sup-

plying current over portions of the said ‘cir-
cuit to the called subscriber for talking

urposes, and means for automatically re-
Eucmg the number of bridges across the
conductors of any talking ¢ircuit during the

establishment thereof. -

26. In a telephone system employing re-

lay bridges across the conductors of the

talking circuit for controlling automatic
switches, the combination of subscribers’
lines which are free from operating grounds
outside of the exchange or central station,

" ‘trunk lines provided with repeaters, means
~ controllable ‘over said sub: 2ribers’ lines for

“automatically selecting idle repeaters, auto-

matic switches controllable by said repeat-

1,260,424

ers, means at the exchange or central sta- 6%

tion for supplying talking current to call-

ing subscribers, and means for automati-
cally reducing the number of bridges across

the conductors of any talking circuit during

the establishment thereof. - _
27. In a telephone system employmfg re-
lay bridges across the conductors of the

talking ecircnit for controlling automatic
switches, the combination. of subscribers’
lines which are free from operating grounds
outside of the exchange or central station,
trunk lines provided with repeaters, means
controllable over said subscribers’ lines for
automatically gelecting idle repeaters, auto-
matic switches controllable by said repeat-
ers, means at the exchange or central station

for supplying talking current to called sub-

scribers, and means for automatically re-

ducing the.number of bridges across the

conductors of any talking circuit during the

establishment thereof. |

28. In a telephone system employintg
bridges across the conductors o

re-

Ia the

talking: circuit for controlling automatic

switches, the combination of subscribers’
lines which are free from operating grounds
outside of the exchange or central station,
trunk lines provided with repeaters, means
controllable over said subscribers’ lines for
automatically selecting idle repeaters, auto-
matic switches controllable by said repeat-
ers, means at the exchange or central sta-
tion for supplying talking current to both
calling and called subscribers, and means
for automatically reducing the number of
bridges across the conductors of any talking
circuit during the establishment thereof.
29. In a telephone system employing re-
lay bridges across the conductors o'g the
talking- circuit for controlling automatic
switches, salid talking circuit having a sec-
tion normally
scribers’ lines, the combination of a two-

70

78

80

BS

90

95 .

100

105

disconnected from the sub-

wire calling telephone line, a suitable called

telephone line, means including a repeater:

individual to said section controlled over

“two sides of a portion of said talking circuit

in series and an automatic switch controlled
thereby over two sides of a different por-
tion of said talking circuit in series for ex-

tending connection from the calling line to
‘the called line, a common battery

for sup-

110

11E

plying talking current to the calling line,

the said two-wire telephone line being pro-
vided with a calling mechanism at the sub-
station thereof for controlling the two sides

of the line in -series, and means for auto-

matically reducing the number of bridges

across the conductors of any talking circuit.
‘during the establishment thereof.” - . -

30. In a telephone system employlx?'rew
B of_the
atigi

la{' bridges .across the conductors o
talking _cirouit  for- controlling  sutath

120
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switches, said bridges including a battery
connected in series theréin, the combmation

of a two-wire calling telephone line, a suit-

able called telephone line, means including
a repeater and an automatic switch con-
trolled thereby for extending connection
from the calling line to the called line, a
common battery for supplying talking cur-

rent to the called line, the said two-wire

telephone line being provided with a calling
mechanism at the substation thereof for con-
trolling the two sides of the line in series,

' and means for automatically reducing the

15

number of bridges across the conductors of
any talking circuit during the establishment

~ thereof.

29

- 31. In a telephone system employing re-

lay bridges across the conductors of the

talking cirenit for controlling automatie
switches, said bridges including a battery

~ connected in series therein, the combination

29

)

48

| :B(I?

65

60

of a suitable calling telephone line, a two-
wire called telephone line, means including
a. repeater and an aufomatic switch con-
trolled thereby for extending connection
from the calling line to the called line, a
common battery for supplying talking cur-

‘rent to the calling line, the said calling tele-

phone line being provided with a calling

mechanism at the substation thereof for

controlling the two sides of the line in se-
ries, and means-for automatically redncing
the numher of bridges across the conductors

of any talking ecircuit during the establish-
5 ment thereof. o | '.
- . 32..In a telephone system employing relay

bridges across the conductors of the talking
circuit for controlling automatic switches,
sald bridees including a battery connected
in series thersin, the combination of a suit-

able calling telephone line, a two-wire called

telephone line, means including a repeater
and. an automatic switch controlled thereby
for extending comnection from the calling
Iime to the called line, & common battery

for supplying talking current to the called

line, the said calling telephone line being
provided with a calling mechanism at the
substarion thereof for controlling the two
sides of the line in series, and means for

automatically reducing the number of
bridges across the conductors of any talking

circuit during the establishment thereof.
33. In a telephone system employmg

.means for automatically disconnecting or
cutting off' an automatic switch from the

conductors of the talking circuit, the com-
bination of a talking circuit between calling

and -called subscribers, said talking cireunit -
‘having a section normally disconnected from

the subscribers’ lines, an automatic switch

controllable over portions of the two sides

of said- talking circuit in series, to extend

i ol

- .connection in the direction of the called sub-

vid

u By

seriber, a repeater in the talking circuit in-
dividual to said section for controlling the
said automatic switch, said repeater being
controllable over different portions of the
two sides of said circuit in series, means at

‘the central station for supplying current

through the repeater and over portions of
the said circuit to the calling subscriber for
talking purposes, and trunk-circuit-con-
trolled releasing means for restoring the
switch disconnected from the conductors of
any talking circuit. _ '

34. In a telephone system employing
means for automatically disconnecting or

65

70

79

cutting off an’ automatic switch from the

conductors of the talking circuit, the com-
bination of a talking circuit between calling
and called subscribers, said talking circuit
having a section normally disconnected from
the subscribers’ lines, an automatic switch
controllable over portions of the two sides
of said talking cifrcuit in series, to extend
connection in the direction of the called sub-
scriber, a repeater in the talking circuit in-
dividual to said section for controlling the
said automatic switch, said repeater being
controllable over different portions of the
two sides of sald circuit in series, means at
the central station for supplying current
over portions of the said circurt to the call-
ing subscriber for talking purposes, and
trunk-circuit-controlled releasing means for
restoring the switch disconnected from the
conductors of any talking circuit. |

35. In a telephone system employing

means for automatically disconnecting or

cutting off an automatic switch from the

conductors of the talking circuit, the com-

bination of a talking circuit between calling

and called subscribers, said talking circuit

having a section normally discohnected from

the subseribers’ lines, an automatic switch

controllable over portions of the two sides
of said talking circuit in series, to extend

connection in the direction of the called

subscriber, a repeater in the talking circuit
individual to said section for controlling
the said automatic switch, said repeater be-
ing controllable over different portions of
the two sides of said circuit In series, means
at the central station for supplying current

1t
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over portions of the said circuit to the called

subscriber for talking purposes, and trunk-
circuit-controlled releasing means for re-
storing the switch disconnected from the
conductors of any talking circuit. |
36. In a telephone system employing
means for automatically disconnecting or
cutting off an automatic switch from the

- conductors of the talking circuit, the com-
Lination of subseribers’ lines which are free

from operating grounds outside of the ex-
cha:;%e or central station, trunk lines pro-
d  with . repeaters, .aneans -controllable

E]
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over sald subscribers’ lines for antomatically
selecting idle repeaters, automatic switches
controilable by said repeaters, means at the

exchange or central station for supplying

lalking current to calling subscribers, and

irank-aircuit-controlled releasing means for

restoring the switch disconnected from the
conductors of-uny talking ecircuit.
87. In'a  telephone system employing

means for aatomatically disconnecting or

cutting off an automatic switch from the
conductors of the talking circuit, the com-
tination of subscribers’ lines which are free
from- operating grounds outside of the ex-
change or central station, trunk lines pro-
vided with repeaters,” means controllable
over sald subscribers’ lines for automatically
selecting 1dle repeaters, automatic switches
controllable by satd repeaters, means at the
exchange or central station for supplyin
talking current to called subscribers,>an
trunk-circait-controlled releasing means for
restoring the switch disconnected from the
conductors of any talking circuit. ,
38. In a telephone system employing
means for automatically disconnecting or
cutting off an automatic switch from the
conductors of the talking circuit, the com-
bination of subscribers’ lines which are free
from operating grounds outside of the ex-
change or central station, trunk lines pro-

vided with repeaters, means controllable
over sald subscribers’ lines for automatically
-selecting 1dle repeaters, automatic switches

controllable by said repeaters, means at the
¢xchange or. central station for supplying

‘talking current to both calling and called

subscribers, and trunk-circuit-controlled re-
leasing means for restoring the switch dis-

connected from the conductors of any talk-

ing circuit. -

39. In a telephone system employing
means for automatically disconnecting or
cutting off an automatic switch from the
conductors of the talking circuit, the com-
bination of a two-wire calling telephone line,
@ suitable called telephone line, means in-
cluding a repeater and an automatic switch
controlled thereby for extending connection
{rom the calling line to the called line, said

repeater ineluding a double-wound relay

bridged across said line, a common battery

for supplying talking current to the calling

line, the suid two-wire telephone line being
provided with a calling mechanism at the
substation thereof for comtrolling the two
sides of the line in series, and trunk-circuit-
controlled releasing means for restoring the
switch. disconnected from the conductors of
any talking circuit. * ’_

40. In a telephone system employing
means for automatically disconnecting or
cutting off an automatic switch from the

conductors of the talking eircuit, the com-

bination of & two-wire calling télephone line,
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s suitable called telephone .ﬁn&, meahs In-

cluding a repeater and an automatic switch
controlled thereby for extending connection
from the calling line to the called line, said
repeater inclu in% & double-wound relay
bridged across said line, a common battery
for supplying talking current to the called
Iime, the said two-wire telephone line being

provided with a calling mechanism at the

substation thereof for controlling the two
sides of the line in series, and trunk-circuit-
controlled releasing means for restoring the
switch disconnected from- the conductors of
any talking circuit. | '

4l. In a telephone system employing
means for automatically disconnecting or
cutting off an automatic switch from the
conductors of the talking circuit, the com-
bination of a suitable calling telephone line,

8 two-wire called telephone line, means in-

cluding a repeater and an automatic switch
controlled thereby for extending connection
from the callin

repeater including a double-wound Trelay
bridged across said line, a common battery
for supplying talking current to the calling
line, the said calling telephone line belng
provided with a calling mechanism at the
substation thereof for controlling the two
sides of the line in series, and trunk-circuit-

controlled releasing means for restoring the
switch disconnecte

_ from the conductors of
any talking circuit. N

42. In a telephone szst.ein' eﬁaﬁloying

means for automatically disconnecting or

cutting off an automatic switch from the
conductors of the talking circuit, the com-
bination of a suitable cal ing telephone line,
a two-wire called telephone line, means in-
cluding a repeater and an automatic switch
controlled thereby for extending connection

ine to the called line, said
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from the calling line to the called line, said

repeater including a double-wound relay
bridged across said line, a common battery
for supplying talking current to the called
line, the said calling telephone line being
provided with a calling mechanism at the
substation thereof for controlling the two
sides of the line in series, and trunk-circuit-
controlled releasing means for restoring the
switch disconnected from the conductors of
any talking circuit. | '

43. In a telephone system, the combina-
tion of a two-wire calling teiéphene’ line, a
two-wire called telephone line, means in-

‘cluding 4 repeater and an automatic switch
controlled thereby for extending connection
from the calling line to the called line, said

repeater mnclu

ing a_ double-wound relay
bridged across

sald line, and centralized

‘means for supplying current to said lines

for talking purposes, the said: telephone lines
being each provided with a calling mecha-

1156
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pism at the substation thereof for control- -

ling the two sides of the line in serieg,
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44. In a teleph o system, a repeater and
an automatlic switch econtrolled thereby, said
repeater provided with a line relay having
Lwo windings, '3 battery ~snnected in sorjos
between suid windings, trunic Iine across
which the said windings and buttery are
permanently bridged, nutomatic menrs for
selzing said trunk line, a ground-controliing
relay for said repeater, a trunk-release ¢iy-
cuit for said antomatic mouns controlled by
SIS ground-controlling relay, said gronnd-
coutrolling rvelay having an eNnergizing cir-
cutt controlled by
CNCrZIZING  ecirenit remains closed during
tonversation. whereby said trunk-release ¢jr-
chiit also remaing closed during conversa-
Lion, and release mechanism responsive to
the opening of said trunlerelease creeull
the said growid-controlling relay.

to. In a telephone system., & trunk line,

it repeater in said trunk fop repeating im- -

pulses over the same, o par-of condensers in
oppo tte sides of said trunk, a bindge m sai
repeater aeross said trunk on one side of sai
condensers, a double- wound relay i said
bridge, und a second bridge contaming an
clectromaguetic clement across satd trunk
on the opposite sides of said condensers cof-
trolled by xaid donble-wound refay.

46. In a telephone system, a subscriber’s
[tme, a trunk line, means including an auto-
matic switelo eontrollable over two siles of
satd subseriber’s line in series for extending

AL eonnection from said line to said trunk, a

repeater 1n said trunk., a bridge in said re-
peater across savd trunk, o double-wound re.

lay mosaid bridge, and a sceond bridge con-

trning  an - electromagnetic element ACIOSS
snud trunk controlled by said double-wound
relay.

7. In a telephone system, a subseriber’s
line, a trunk line, means mcluding un auto-
matic switch controllable over two sides of
said subscriber’s line in series for cxtending
a connection from said line to said trunk, a
repeater 1n said trunk, a bridge in said re-
peater across saild trunk, a double-wound

relay in said bridge, a second bridge con--

tuming an electromagnetic element ACTOss
sutd (runk controlled by suid double-wound
relay, and o slow acting relay in said re-
peater. controlled by said double-wound ve-
lay for controlling the releuse eireuit for
sid antomatic switel. :

the said line relay, whicl

by

ender associated with the
dmpulse pepeater

17

48. In a telephone system, a subscriber’s
hme, a trunk line, means including an auto-
matic switch for extending a connection
from said subseribap's line to said trunk, a
parr of condensers in opposite sides of said
tronk, o bridee in said repeater across said
Lrank on one gide of gaid condensers, a dou-
ble-wonnd relay in said bridge, a second
hridge containing an clectromagnetic cle-
ment across said trunk on opposite sides of
sald condensers controlled by =aid double-
wound relav, a slow acting relay in said re-
peater controlled by said double-wound re-
Iay, and a release cirenit for sald automatic
switeh controlled by said slow acting relay.

B In o telephone systein, a calling line, y
called Tine, o link eireuit for connecting the
PWo over a talking circuit, an automatio pro-
gressivelv movable switel controlling said
cireutt and operated over two sides of a por-
Lo of =aid circuit iy series, an impualse
calling line, an
mterposed  between  said
e and said <witeh, said repeater individ-
wal to sard link and responsive to impulses
froni =ald sender over two sides of a differ-
ent portion of the talking cireuit in series,
sidd repeatey controlling =vid switeh in re-
Sponse to said Impulses, and a central bat-
tery for supplying corrent for talking pur-
boses to the talking cirenit.

20. In a telephone systen., 2 calling line,

@ culled line, a link circuit for connecting
the two over g talking cireuit, an automatic
progressively  movable switeh controlling
sald cireuit and operated ove: the two sides
of a portion of said cireuit in series, an im-
prilse enuder associated with the calling line,
1 mpttlse repeater interposed between said
Bne and said switeh, said repeater individ-
wal to said link and responsive to Impulses
from said sender over two sides of a differ-
ent portion of the talking circuit in series,
sald repeater controlling said switeh in re-
sponse to said impulses, a central battery for
supplying carrent for talking purposes to
the talking eirenit, snid repeater normally

discounceted from the calling line.
Signed by me at Chicago, Cook
1lhinois, this 2nd day of July, 1909. -
TALBOT G. MARTIN.

county

Witnesses:
Epwarp D. Fargs,
fT- N{]RBI.
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