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To all whom it may concern: L

Be it known that I, Harry G. WesstTER, 2
citizen of the United States, and resident of
Chicago, county of Cook, and State of Illi-

nois, have invented certain new and useful

Improvements in Telephone Systems, of
which the following is a specification.

My invention relates to telephone systems,
and more particularly of the divided central

type.” In this class of systems the lines are

each provided with signals upon the differ-
ent divisions of the switchboard and the sub-
scriber is furnished with means for select-
ively operating the said signals. By thus
being able to call the different sections of the

switchboard, the multiple jacks for each line’

need not be as many as where the straight

multiple board system is used. A consider- -

able reduction in the expense of the installa-
tion thus results.

My invention has for its objects to provide

a system of this type, which shall be com--

paratively simple, and which is sufficiently

elastic to permit its application to two-divi-

sion, four-division, six division and even
eight division switchboards, I preferably ac-
complish these results by providing central
office call responsive devices, that are re-

sponsive to signaling currents of different’

strengths and by providing the subscriber
with means at his disposal for sending over
the line the proper currents to suitably. actu-
ate said devices. ‘

In the accompanying drawing in which.
the same reference characters. are used.

throughout to designate like parts, Figure 1

- is a diagram of the telephone system em-

40

45

50

bodying my invention as applied to a two-

division system; Fig. 2 is a similar view

showing the improvements in.their applica-
tion to a four-division system; Fig. 8 is a
view of the relay that I prefer to vse in these
systems; Fig. 4 is a diagrammatic view of a
six-division ‘system, and Fig. 5 is a modifi-
cation of the six-division system of Fig. 4.
Referring to Fig. 1, L and 12 indicate two
subscribers” lines extending from their re-
spective sub-stations H and K to the central

.office. At the substation the said conductors

2 and 3 are normally and preferably perma-
nently bridged by a call bell 4 and condenser

- 5, while the transmitter 6 and receiver 7 are
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adapted to be connected in a bridge of the
line conductors when the said receiver is re-

moved from the switch-hook 8. This bridge |

| is designed to be of comparatively low resist-
~ance. A high resistance magnet 9 is shown

permanently connected with one line con-
ductor and to have its circuit completed
across the line by the key b when depressed,
which also opens the other line conductor,
Pressure upon the key & serves therefore to
close a high resistance path across the line,
which is maintained closed by the magnet 9
until current is removed from the line. The
talking instruments here shown are intended
to typify any suitable common battery outfit.

The switchboard at the central office is di-
vided into two divisions which may be des-
ignated as the A division and the B division.
The line is provided with a signal S in one
division and a similar signal S? in the other
division, suitable pilot signals 87 and S¢ be-
ing also provided for each operator’s posi-
tion. Adjacent each line signal an answer-
ing jack such as J or J2 is provided and a
suitable number of multiple jacks, such as J*
and J* are provided upon one of the divi-
sions. The tip line conductor terminates in

-2 spring 11 of the cut-off relay R, and is nor-

mally grounded through branch 12, while its
forward contdct is connected with the tip
contacts of the several jacks. The forward

ccontact of the spring 13 of said cut-off relay

is connected with the sleeve conductors of
the said jacks, the spring itself being per-
manently connected with the line conductor
8. The cut-off relay has its winding legged
to ground from said jack sleeve conduector.
The normal contact of spring 13 is connected
by conductor 14 with the winding of the line
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relay R? which is in turn connected by con- -

ductor 15 with a bus bar 16 leading to the
live pole of the battery O, which is prefer-
ably common to the exchange. The relay
R? is provided with a spring 17 which re-
sponds to the magnetization caused by a
weak current only. The forward contact of
this spring is grounded by branch 18, while
the spring itself is conductively joined by
conductor 19 with another spring 20 of the
said relay which is adjusted to respond only
to-a strong magnetization of the said relay.
The forward contact of this spring is joined
by conductor 21 with the individual signal 8
in the A division of the switchboard, the
other terminal of which is connected by con-
ductor 22 through a suitable pilot relay with
a battery lead 16. The normal contact of
said spring 20 is joined by branch 23 with
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" the other individual sivgnal. S, and the op-

posite terminal of which is conductively
linked by conductor. 24 with the said battery

+ lead 16, a suitable pilot relay being included-
5 in the conduetor 24 and serving to control

the local circuit of the pilot signal S®.
While the operator’s. connéctive means
may be of any desired type, that which I
have shown and prefer to employ consists of
“10 the plugs ¥ and P2 having their tip contacts
" inductively united through the strands # and
# and the interposed condenser: ¢, while the
sleeve contacts thereof are similarly joined
by the strands s and s* connected with the
15 opposite. plates of the condenser ¢*. The
. battery O is bridged across the answering
end of the cord circuit and is provided upon
either side with the supervisory relays » and
72 the former controlling -through its nor-
‘20 mally closed contacts and the latter through
its normally open contacts the local circuit
of the supervisory lamp $'* which is prefer-
ably charged from the same battery O. A
similar battery O? is bridged across the call-
25 ing end of the cord circuit and includes at
" either end supervisory relays 7° and 74, which
sitnilarly control the local circuit of the su-
pervisory signal S**.  The operator’s outfit
is adapted to be bridged across the calling
30 end of the cord circuit by means of the
" gprings 25 of any, suitable listening key,
. while a ringing generator 26 is arranged to
be connected with the tip strand # of the
. ¢ord circuit by means of the springs 27 of
35 any suitable ringing key, while at the same
* time the sleeve side of the cord circuit is con-
nected through a suitable resistance coil 28
over a suitable lead 16% to the live pole of
. battery Q% This ringing outfit is intended
40. to indicate merely any suitable ringing ap-
© paratus and may be replaced by many other
. styles or arranged for party line ringing.
It will be understood that each operator in
“the A division is provided with any suitable
‘45 number of cord circuits, while the operators
 in the B division aTe likewise supplied with
- such cord circuits and connective apparatus.
In-establishing connections the subscriber
" H may operate his signal in the B division
50 by pressing the key 6. This completes a
- path for current from the battery O through
the high resistance magnet 9, the path for
which may be traced as- follows: from the

live pole of battery O over bar 16, con-.

55 ductor 15, through relay R?, conductor 14,
“line conductor 3, through the magnet 9, back
to the central office over conductor 2 and

“ground through 12. Oding to the high re--

_ sistance of the magnet 9, the line relay R? is
60 -only slightly energized and. only the spring
717 is attracted. ~ This closes a. circuit from
.- the battery lead 16, over the said conductor
-94, through the pilot relay and the line lamp
82, conductor 28, spring 20 of relay R?, con-
65. ductor 19 leading to the spring 17 and
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thence to ground through conductor 18, As
suming, however, that subscriber H wishes -
to connect with another subscriber whose

multiple jacks are located upon the A divi-

“sion, he takes up his receiver and thereby 70

closes a low resistance path for current from
the battery O through the line relay R* and
thence through the sub-station apparatus.
This increased flow of current causes both
armatures of the said relay R® to be at- 75
tracted thereby effecting a closure of the lo-
cal circuit of the signal S located upon the
A division. This circuit may be traced from

‘the live pole of battery O, over conductor

16, conductor 22, through lamp S, conductor 80
21, spring 20, conductor 19, spring 17 and -
conductor 18 to ground. The lamp is thus
lighted, and the operator responds by insert-

ing the answering plug of her cord circuit )

in the answering jack J. The subscriber 85
may, for the sake of uniformity, be provided
with a separate key to close the low resist-
ance path at his station. The insertion of
the plug P directs current from the battery

O-.over the sleeve strand and the sleeve con- 90

ductor of a jack, through the cut-off relay R

to energize the same, and thereby disconnect
the relay R? to render the line signals in-
operative and to connect the jacks with the
external line circuit for ¢onversation. Upon 95
learning the order the wanted line is tested -
by touching the tip of the calling plug P* to
the test ring of the jack of the wanted line,
and if the line is busy a click will be re-
ceived by the operator, and if mot busy no
click will be received, all in the ordinary
and well understood manner. Upon find-
ing a line idle, the plug P? is inserted and
the ringing key operated to call the sub-
sceriber. - As is also well understood by those
skilled in the art, the sleeve spring of the
ringing key closes an auxiliary path for cur-
rent from the battery O? through the cut-off
relay of the called line to maintain the same
actuated during conversation, and also to 110
provide a low resistance return path for the
ringing current: The operation of ringing
and the path for the ringing current varies,

of course, according to the apparatus used
and the arrangement of the call bells upon 115
the line. After ringing and before the sub-
seriber’s response, only the supervisory relay

* is operated, so that the supervisory signal
S is lighted, and is only deénergized when
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‘the subscriber responds by the actuation of 120

the relay #%. It should be mentioned that
the insertion of the calling plug actuates the -
cut-off relay for the called line and thereby
renders the line signals of that line inoper- .
ative durihg the.remainder of the connec- 125
tion. At the termination of the conversa-
tion, the opening of -the line cirenits by the
return of the receivers to their hooks cuts off
current” from supervisory relays » and s
with the result that the lamps $** and S 130
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are lighted. Upon Qbserﬁng this the oper-

" ator withdraws the plugs and restores all
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parts to normal condition. . During conver-

sation the batteries O and O? furnish cur-

rent over the: telephone lines for transmis-
sion, as well as for the operation of the
various relays associated therewith. It will
be understood that the several grounds men-
tioned are preférably one and the same, or
they may be the common office return.

The -relay - which I prefer to employ is

~shown in Fig. 3, in which 80 indicates the

usual magnet coil, 31 a bar of magnetic ma-

. terial extending alongside of the coil and

secured at its rear end to the core 32 of the
magnet coil, and carrying at its forward end
the bent armature 83 which is adapted to

_ rock upon the edge of said bar 81 as a ful-
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crum when actuated by the magnetism of the
front end of the core 32. A bolt and nut 34
passes loosely through the armature 383 to

‘prevent its getting out of place. ~ A bunched

set of springs is secured to the bar 31 and are
insulated therefrom and from each ‘other.
The two central springs 85 and 86 are com-
paratively rigid, but the upper spring 87 is
flexible and.tends normally to engage a
spring 35 while the lower spring 88 is nor-
mally free from the others. When a weak

current traverses the magnet coil, the arma-

ture 33 moves only far enough to cause the
spring 38 to engage spring 37 but without
disengaging the latter from spring 85. Upon

-the passage of a stronger current, the arma-

ture 33 1s moved a greater distance and
causes the spring 38 to engage spring 36 and
to also lift the upper spring 37 out of con-
tact with spring 35. It is thought that this
description will fully convey the idea of how
the device is to be employed. ‘

Fig. 2 indicates how the invention may
be applied to a four-division circuit. The
line L? is shown terminating in a subscriber’s
station at one end at which four calling keys
@, b, ¢, d are locdted and at the other end in a
four division switchboard upon which the
line signals S, S, 8* and S* are provided.
These signals are controlled through line re-
lays R® and R* of the type just described
with reference to Fig. 1,and as shown in Fig.
3. Anysuitable number of jacks,suchasJ
and J* are provided for. the line, one being
located adjacent each signal and the multi-
ple jacks being placed upon one of the di-
visionis. The cut-off relay R is adapted
when operated to disconnect said signals and
to connect the jacks with the external line
circuit. The operation of the key @ at the

_ sub-station closes ‘a path for current from
the battery O, over conductors 89 and 40,

through the line relay R* and thence by con-

ductor 41 and the tip line conductor through-

the key @ and the low resistance magnet 9
at the sub-station. The key a is locked

down by the magnet 9* and owing to its low

a

resistance a comparatively strong current
flows over the line, causing both armatures

.of the relay R? to be attracted with the re-

sult that a path for current is provided from

"the battery O over conductor 42, conductor

43, through the pilot relay and the lamp S

‘upon the A division, conductor 44, forward .

contact and spring 45 of relay R?, conductor
46, spring 47 and forward contact of said re-
lay and thence to ground, thus lighting the
sald signal in operating the pilot relay to ac-
tuate its signal. - The operation of the key &

at the sub-station closes the same path for

currenit from the.battery O, except that it
now flows through the high resistance wind-
ing of the magnet 9. The current flow is
now insufficient to more than pull -up the
spring 47 of the relay R® which serves to
close a circuit from the live pole of battery
O, over conductors 42 and 43, through the

pilot relay and the lamp S? and thence by

conductor 48, spring 45, branch 46; spring
47, through its forward contact to ground.
The insertion of the answering plug of the

-eord circuit in response to any of these calls

serves to actuate the cut-off relay R, thereby

-momentarily cuttinig off current from the

battery O and allowing the switch at the

.sub-station to be restored to normal position.

Likewise the depression of key ¢ at the sub-
station closes a high resistance path for
current through the line relay R*, from the
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battery O, which relay attracts only its ar- -

-mature 49 with the result that the pilot relay

and the line signal S? are operated. The ac-.
tuation of key d at the subscriber’s station,
serves to close a low resistance path through

100

the said line relay R¢, which owing to the in- -

creased current through its winding, attracts
both armatures and cloges. the local circuit of
the line signal $* and its associated pilot re-
lay located upon the D division of the switch-
board. The keys ¢, b, ¢, and d are arranged
to be irresponsive to the attraction of ‘the
nagnets 9 and-9* until manually brought
into their forward positions whereby the ac-
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tuation of one of the keys does not result in -

the attraction of the opposite key. It will
be understood that the central office appa-
ratus may be the same as that described for
Fig. 1 and that the arrangement of the pilot
lamps and the connecting jacks may also be
similar to those shown in Fig. 1 but are not
shown in detail in this figure to prevent com-
plication. 5

Fig. 4 shows how this system may be ar-
ranged to selectively operate individual line
signals located upon the several divisions of

‘a six-division switchboard. For this pus-

pose the keys a and & are arranged to con-
nect the tip conductor 2 of the line with
either the high resistance coil 9 or low re-
sistance coil 925 keys d and ¢ are arranged to
similarly connect the sleeve conductor 3 of the
line with the said coils; key ¢ is arranged as
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shown to connect the tip conductor through
the high resistance coil and the sleeve con-
ductor through the low resistance coil when
it is depressed, and the key f serves simi-
larly to connect the sleeve conductor through
the high resistance and the tip conductor
through the low resistance. The two line
relays R?® and R* are provided with addi-

_tional sets of contacts, those on the right

10
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side requiring a stronger current through
the magnet for their operation as is intend-
ed to be indicated by the coiled tension
springs affixed thereto. A depression of
key @ connects the tip conductor through
the high resistance coil 9 and thereby serves

"to operate only the contacts 50 and 51 of

the Iinerelay R%  This closes a path for cur-

" rent from the battery O through the pilot re-
. lay and line signal S, conductor 52, spring 53
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of relay R?, conductor 54, spring 55 of relay
R*, conductor 56, spring 51 of relay R?, con-
ductor 57, spring 58 of relay R* and thence
to ground. The lamp upon the B-division
is not operated because its circuit is open
at spring 53 of relay R? ; the circuit of lamp
S upon the C division is not operated be-
cause its. circuit is open at spring 59 of re-
lay R*; the lamp S* is not lighted for the
reason that its path for current is open at
sprini 50 of relay R®; signal S° fails to op-
erate because its circuit 1s broken at spring
60. of relay R, and lamp S° has:its circuit
severed at spring 55 of relay R* The de-

pression of key b connects the tip conductor

through the low resistance coil 9* thereby
operating both sets of contacts upon the re-
lay R?, which results in actuating lamp $?
by current from the battery O through said
lamp, conductor 61, spring 53, conductor 54,
spring 55, conductor 56, spring 51, conductor,
57, spring 58 and thence to ground. The

~ circuit of lamp S will now be found open at:

. is open at relay R* lamp S* is prevented
-from operation by relay R?, the E lamp has
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spring 53 of relay R?, the circuit of lamp S°

its current path severed also.'by relay R
while the I lamp circuit is also broken at
relay R%  Key ¢ when depressed connects
the tip conductor through the high coil 9
and the sleeve conductor through a low coil
92 with the result that only one set of con-

tacts of relay R® is operated, while relay R*

is cempletely actuated.  This actuates the

‘lamp S* over conductor 62, spring 50, con-

ductor 63, spring 59, conductor 64, spring
65 and thence to ground. The circuits of
all of the other lamps are now open at the
springs of said relays R* and R* as may

- readily be traced. When push button. d is

60

65

operafed the sleeve conductor is connected
through the high coil to ground and the
lamp upon .the D section is operated oyer

conductor 66, spring - 60, conductor 67,.

spring 50, conductor 63, spring 59, conductor
64, spring 65 and thence to ground. The

941,666

other lamps at this time remain dark. Key
¢ closes’ the' sleeve conductor of the line
through the low coil 9%, thereby fully actu-

.ating relay R* and operating the I& lamp

over conductor 68, spring 60, conductor 67,
spring 50, conductor 63, spring 59, conductor
64 and spring 65 to ground. The operation
of key f at the substation closes the sleeve
conductor 3 over the high coil and the tip
conductor over the low coil with the result
that the I signal operates over conductor
69, spring 55, conductor 56, spring 51, con-
ductor 57 and spring 58 to ground. It will
thus be observed that the operation of the
keys at the substation selectively operates
the signals located upon the six divisions of
the switchboard.. The remainder of the op-
eration of the system, as well as the arrange-
ment and location of its parts is the same as
in the previous figures. -

Fig. 5 shows an alternative scheme for

operating the signals upon a six-division
switchboard, the main difference befwéen
this system and that shown in Fig. 4 being
that the springs or keys ¢ and d at the sub-
station are arranged to close hoth line con-
ductors through the same coil. Xey ¢ for
example, closes both line conductors through
the high coil 9, while key ¢ closes them
through the low coil 9~

At ‘the central
_office. additional relays R® and R® are pro-
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vided, and the sets of contacts upon the left -

hand.side of relays R® and R* are the ones
that require the strong energization of the
magnets for their attraction. The operation
of push button ¢ closes the tip line conductor
through the high coil 9 to ground, thus
actuating relay R3. This places the signal
to ground through spring 70 thereof. T)

B lamp is now prevented from operation hy

relay R%, the C lamp has its circuit. openéd -

at relay R?, the D lamp circuit is open at re-
lay R, the E lamp circuit at spring 70 of
relay R® and the F lamp circuit at relay R*.
The .depression of key b closes the sleeve
conductor threugh the same high coil, thus

100
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operating only the right hand contacts of -

relay R* which serves to close the contacts of
the B lamp through springs 71 and 72 of
relay Rt. "The operation of key.c closes both
line  condiictors through the high coil 9 and

115

therefore only partially operates. both' re- -

lays R? and R*. This serves to close the cir-
cuit of relay R® which in turn closes the
bréak in the-circuit of the C lamp which is

li%hted to indicdte a call at this division. -

e other lamps at this time are prevented
from lighting. The operation of key d
closes both line conductors through the low

coil 9* to completely operate both relays R®

and R The D lamp is now lighted througl’

the forward contaets of relay R® whose cir-

cuit is in turn completed by the relays R®
and Rt Xey ¢ closes the tip conductor of

120
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the line. through the low coil to ground, 130
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thereby completely operating relay R? which
closes the circuit of the K lamp through
spring 70. Key £ at the sub-station serves
when depressed to ground the sleeve con-
ductor through the low coil thereby com-
pletely operating relay R¢ and establishing
a path for current through lamp S° and
spring 72 of said relay. The operation
otherwise is the same as that previously de-
scribed.  Relays R? and R* may be the same
as that shown in Fig. 8 but with an addi-
tional set of springs.

It is obvious that by carrying forward.the
method above described with reference to
switchboards having a different number of
divisions my improvements may be adapted
to switchboards of a greater or different
number than those specifically above de-

scribed, without departing in any way from

the spirit of my invention.
I elaim: , -

1. In a telephone system, the combination
with a telephone line, of three or more sig-
nals therefor at the central office, a source of
current therefor at the central office, electro-
magnets' at the substation. having different

- resistances, means associated therewith for
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closing the circuit of said source so as to
form paths of different resistances through
said electro-magnets, and means for causing
signals to selectively respond to the currents
through said electro-magnets and remain ac-
tuated until said electro-magnets are deéner-
gized, substantially as described.

2. In a telephone system, the combination
with a telephone line, of a condenser in the
line to prevent the passage of direct current

therethrough, a magnet at the substation,
‘two -armatures therefor each normally out

of the range of its magnetic field, means for
bringing either or both of said armatures

within the range of the magnetic field and

simultaneously closing the circuit through
the electro-magnet whereby it is energized

to attract and hold either or both of said ar-

matures, and signaling means at the central
office differently controlled by the different
conditions of said armatures, substantially
as described. .

3.-In a telephone system, the combination

with a telephone line, of an electro-magnet
at the substation, two switches associated
with said magnet, means for maintaining
either or both of said switches actuated by
current flowing in the line, signals at the
central office, and means for selectively op-
erating said signals by each of the said ac-
tuations of the switches, and a cut-off relay
for the line actuated when connection is es-
tablished therewith to momentarily open a
line circuit and . thereby break the circuit
through said electro-magnet and release
either or-both switches then depressed and
extinguish the signal then displayed,. sub-
stantially as described. - _ '

4. In a telephone system, the combination
with a telephone line, of an electro-magnet
at the substation, switches associated with
said electro-magnet ; signals for said line at
the central office selectively operated by the

actuation of one or more of said switches, .

means for maintaining one or more of said
switches actuated by current flowing through
said magnet and a cut-off relay for the line
actuated when connection' is established
therewith at the central office to momentarily
open a line circuit and thereby brealk the cir-
cuit through said electro-magnet, simultane-
ously effacing the signal and releasing any
or all switches then depressed, substantially
as described. _

5. In a' telephone system, the combina-
tion with a telephone line, of a condenser
In the line to prevent the passage of direct
current therethrough, line signals therefor
located upon the different sections of a di-
vided central switchboard, a source of direct
current associated therewith at the central
office, switches at the substation adapted to
be operated singly or in pairs to complete
the circuit of said source to selectively op-
erate said signals, a magnet in the path of
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said current to lock the switches in actuated - -

position and means for rendering said sig-
nals inoperative when a connection is estab-
lished with the line and for unlocking said
switches, substantially as described.

. 6. In a telephone system, the combination
with a telephone line, of three or more sig-
nals therefor located upon the different di-
visions of a switchboard, a central source of
current, magnet windings of different re-
sistances at the substation, means associated
therewith for including said different mag-
net windings in the line circuit from said
source, and means to cause said signals to
selectively-respond to currents through said
different - windings, substantially as de-
scribed. N :

7. In a telephone system, the combination
with a telephone line, of a plurality of sig-
nals therefor located upon the different di-
visions of a switchboard, a central source of
current, electro-magnets of different resist-
ances at the substation, means associated
therewith for closing the line circuit through
the windings of said magnets, means to cause
said signals to -selectively respond to the
currents through said windings, and a cut-
off relay for the line actuated -when a con-
nection is -established therewith at any of
said divisions to render said signals inop-
erative, subsfantially as described.

8. In a telephone system, the combination’
with a telephone line for which talking cur-
rent is furnished from a central office, of a
plurality of switches at the substation, a
relay associated with the line at the central
office, and means whereby. with the selective
operation of said switches said relay may be
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-caused to either partially or fully operate

~ to differently alter the circuit connections

“controlled thereby, substantially’ as de-

seribed. S ] o
9. In a telephone system, the combination
with a telephone line, of a plurality of sig-

- nials for said line distributed upon the differ-
“ent sections of a divided central switch-

board, a single line relay normally in each

Iimb of said telephone line, said relays each .
" having a single winding and.two degrees of

actuation, means at the substantion for con-

-’_jtrolling ‘the flow of current through said

. relays, and means to gelectively actuate said |
15,
* 0 of said reldys, substantially as described.

signals according to the degree of actuation

"..10.. In a telephone system, the combination

T20

with a telephone line, of ‘a-source of current

" for said line located at a central office, a sin-
gle line relay serially connected between one |
‘terminal of said source and each. of the limbs .

“6f said telephone line, said relays each hav-

25

- displayed. by the actuation of said relays;’

30

ing two degrees of actuation, and means at

“the substation to cause the proper amount of .
current from said -source to flow ‘through
“either of said electro-magnets to actuate it

in either of its degrees of actuation; and-a
plurality of signals adapted to be, selectively

substantially as described.

. ~11..In a telephone system, the combina-.

" tion with a telephone line, of a plurality of

35

signals for said line at the central office, a
central source of current, a relay normally
included between said source and one limb

" of said telephone line, said relay having a.
single actuating coil and two degrees of ac- -

tuation “depending upon -the: current flow

* through said coil; means: at the sub-station

40

to control the current flow through said coil,

.and means to. selectively actuate said signals

according to the degree of actuation of said

* line relay, substantially as described. .

45

12. In a telephone system, the combina-
tion with a relay at the central office of the
system, of a plurality of springs for said
relay and a movable armature for the actu-

941,668

e

| ation of said springs, telephone circuits

adapted to be controlled by the actuation of
said ‘springs, a suitable source of current,
and means whereby current from said source
may be caused to partially actuate said re-
lay to control said telephone circuits in one
manner, and to completely actuate said re-
lay to control said circuits in another man-

ner, substantially as described.

13. In a telephone system, the combina-

tion with auxiliary telephone circuits-at the

central office of the system, of a relay to

control said circuits, a plurality of springs

for said relay disposed substantially paral-

-1el with the coil of said relay and insulated

one from another, an armature adapted by
its movement to control said springs, means
whereby said armature when slightly at-
tracted will overcome the tension of only a
portion of said springs to control said aux-
iliary circuits in one manner, and' when

‘more strongly attracted will overcome the

tension of additional springs to control said
auxiliary circuits in- another manner, a

sotirce of eurrent and .means to control the

flow of current from said source through
the coil of said relay, whereby the degree of
attraction of its armature is controlled, sub-

“stantially as described.

14. In a telephone system, the combina-
tion with a telephone line, of signals there-
for at the central office, a source of direct
current at the central office, means for-clos-
ing the circuit of said source so as to form
paths of different resistance, and a relay
having two degrees of actuation included in

50
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each of said paths and adapted by its dif- .

ferent degrees of.actuation to control the
circuits of said signals, substantially as de-
seribed. : , ‘

Signed by me at Chicago, county of Cook,
State of Illinois, this 10th day of December

1902.
. -HARRY G. WEBSTER.
‘Witnesses: - ‘
Gazerie Beper,
RoBerT LEWIS AMES.
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