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- UNITED STATES

Patent Orrice,

CHARLES A. BARRON, ROBERT T. REID, AND JAMES L. MCDONNELL, OF
TACOMA, WASHINGTON, ASSIGNORS TO SAID REID AND McDONNELL
AND FRANK C. CARDIN AND JOHN T. BIBB, OF SAME PLACE.,

- TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No, 598,172, dated February 1, 1898,
Application ﬁled April 5, 1897, Serial No, 630,824, (No model.)

Lo all whom it may concern:

. Be itknown that we, CHARLES A. BARRON,
RoBERT T. REID, and JamEs L, MODONNELL,
of Tacoma, in the county of Pierce and State
of Washington, have invented ¢ertain new
and useful Improvements in Telephone Sys-

tems; and we do hereby declare the following
- tobe a full, clear, and exact description of ‘the’
invention, such as will enable others skilled.

in the art to whieh it appertains to make and
use the same,
Our invention relates to an improvement

- in telephone systems, and more particylarly
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to such as employ.*‘ party-lines.” _

The object of our invention is to enhance
the efficiency of telephone party-lines so that
a considerable number of subscribers can be
placed on one party-line and with less inter-
ference from each other than with present
systems of which we are aware. ‘

A farther object is to provide means where-
by the operator at.the central office can cause
the signal of any one subscriber on a party-
line to be sounded withoutsounding any other
signal on the line. ‘

A further object is to provide simple and
efficient means whereby to prevent the use

of more than one telephone at a time on a

party-line, so that when the line is in use by
one subscriber he cannot be interrupted or
have his conversation heard by other sub-
scribers on the line. : o

A further object is to provide simple appa-
ratus whereby the results above enumerated

can be quickly and accurately accomplished.-

A further object is to provide a telephone
systenr which shall be comparatively simple
in construction and effectual in all respects
in the performance of its functions.

With these objects in view the invention
consists in the combination, witha party-line,
a series of subscribers’ telephones thereon,
and asignal foreach telephone, of a controller

-in circuit with each signal, electrical circuits
45,

including said controllers; and devices at the
central office whereby to set each controller
and close one signal-circuit at a time, and
means under the control of a central-office
operator whereby to cause an electric cur-

rent to flow throtigh the signal-cirenit which
has been closed. .
Our invention also consists in the combi-

nation,witha party-line,a series of telephones-

on said line, and a signal for each telephone,
of a-controller for each signal; each controller
having as many contact-plates as there are
signals on the line, a contact-arm, and elec-
tromagnetic. devices for operating said con-
tact-arm, a circuit including the contact-arm
and one of said contact-plates, a circuit in-
cluding said electromagnetic operating de-
vices of all the controllers on the line, and a
device at the central office for controlling the
operation of the electromagnetic dévices of
all the controllers on the line simultaneously.
. Our invention further consists in the com-
bination, with a party-line and a series of tele-
phones thereon, of a switch for each tele-
phone, an electromagnetic locking device for
each switch, and means for maintaining said
locking devices ‘open-circuited whereby to
prevent all of said switches except the one
belonging to the telephone in use from being
closed. ' ‘ ‘

Ourinvention also congists in certain novel
features of comstruction and combinations
and arrangements of parts, as hereinafter sot
forth, and pointed .out in the claims.

In the accompanying drawings, Figure1 is
a face view (with part of the casing removed)
of the controller we employ at each subserib-
er’s telephone to control the operation ¢f the
signaling or call bell. Fig. 2 is a plan view
of the same. Fig. 81s a'diagrammatical view
of a party-line, showing ten subseribers’

telephones and exemplifying the methad of -

sounding any one of said signals without sig-
naling any other subseriber on the line, no
means of connecting two lines at the central
office being shown, the purpose of -the dia-
gram-being merely to illustrate the signaling
apparatus. Fig. 4 is a diagrammatical view
showing circuits and conneetions at the cen-
tral office for signaling and making conneec-
tions between subscribers’ instruments on
different party-lines. Figs. 5and 6 are views

of the apparatus at the central officé for op-

erating the controllers. Tig. 7 is a diagram
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illustrating the manner of locking the tele-
phones while one subseriber is using the line,
so that no other subscriber can hear his con-
versation or in any way interfere with him.

In the present party-line system three wires
areused. Oneisusually termed the ¢ ground”
wire, onethe ‘‘ black” wire, and one the ‘“‘red”
wire. It has been the custom to connect five
(more or less) subseribers’ signals in parallel
between the red wire and the ground wire,
and five (more or less) subseribers’ signals
have been connected in parallel between the
black wire and the ground wire. The tele-
phones have usually been connected in par-
allel between the black wire and the red wire.
With such arrangement when the central-
office operator rings up a subscriber on the
black wire all bells connected between that
wire and the ground wire will be sounded and
each subscriber on the line will hear the sig-
nal.
the central-office operator uses that wire in
signaling. Any oneor all of the subscribers
on the party-line can hear any conversation
that might be taking place.

We prefer to employ three wires for each
party-line; but we utilize said lines in a man-

ner differing from the present system.

A represents the ‘‘phone-wire,” I3 the ‘“re-
turn-wire,” and C the ‘‘controller-wire.”
In Tig. 8 ten telephonesabecdefgh i)

are shown arranged in parallel between the’

wires A and B, this number of telephones be-
ing of course taken arbitrarily for purpose of
illustration. Each  subscriber is provided
with an electromagneticsignal D of usual con-
struction and with a signal-controlling appa-
ratus comprising electromagnetic devices, a

.. series of contacts ¢'d’ ¢’ d' & f' ¢ A’ ¢ ', and
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a contact-arm 1 to be actuated by said elee-
tromagnetic devices.

One contact-plate of each controller and the
contact-arm of each controller are connected
in series with the codperating signaling de-
vice in a multiple-arc circuit between the
lines A and B. It will be observed that while
each controlleris provided with a series of con-
tact-plates corresponding in number with the
number of telephones and their signaling de-
vicesemployed on the party-line therespective
signaling devices are each connected with but
one contact-plate of its codperating controller
and that no signaling device is connected in
circuit with a contact-plate corresponding
with a contact-plate of another controller
which is included in circuit with a signaling
device. In other words, the signal of tele-
phone ¢ is included in a multiple-arc circuit
with contact-plate a’ of its controller. The
signal of telephone b is connected in a mul-
tiple-arc circuit with contact-plate b’ of its

"controller, and so on throughout the entire

series of signaling devices and controllers on
the party-line. Should it be desired to signal
subseriber a, the controller will be operated
(by the manipulation of devices at the cen-

tral office, as hereinafter described) to cause -

The same is true of the red wire in case’

the contact-arms 1 of the controllers to move
one point and rest on the first contact-plate a'.
As the signaling device D of only one tele-
phone is connected in circuit with contact-
plate @’ of the codperating controller, only
one signal-cireuit will be closed, the signal-
circuits of all the other telephones being still
open, as will be readily understood. The op-
erator will -now (by means hereinafter ex-
plained) cause a current to flow over the lines
A B, and the signal-circuit of telephone ¢ be-
ing closed said signal alone will be sounded.
Should the subscriber at telephone j be want-
ed, the contact-arms 1 of the controllers will
be made to move to the contact-plates 7', so
as to close the signal-circuit of telephone j,
and the signal will then be sounded in the
same manner as before. Any one of the in-
termediate subscribers can of course be sig-
naled in the same manner to the exclusion of
all others. .

The various signal-controllers are the same
in construction and a detailed description of
one will suffice for all. —

The casing of the controller may comprise
a suitable base 2 and parallel plates 3 3 dis-
posed at right angles to the base and held
suitably spaced apartin any desired manner.
A transverse shaft 4 is mounted in the plates
3, and to one end of thisshaft thecontact-arm
1 is secured, said contact-arm being prefer-
ably provided at its free end with a brush or
finger 5 to pass over the contact-plates o' b',
&e. These contact-plates may be conven-
iently supported by means of a block 7, of
insulating material, secured to one of the
plates 3. A small drum or chain wheel 8 is
secured to the shaft 4 and has secured to it
and-adapted to be wound upon it a chain or
cord 9, to the free end of which latter one
end of a spiral spring 10 is attached, the other
end of said spring being secured to the frame-
work. These devices constitute a motor for
moving the contact-arm in one direction—
viz., to return it after it shall have been
moved forwardly over the contact-plates by
means of the devices now to be explained.
An electromagnet 11 is mounted on the base,
and the armature 12 of said magnet is con-
nected with a pivoted lever 13, the movements
of which will be limited by adjustable stops
18. A spring-actuated dog 14 is pivotally
attached to the free end of the lever 13 and
adapted to engage the teeth of a spur or
ratchet wheel 15, secured to the shaft 4, so
that when the magnet 11 is energized motion
will be imparted to said shaft and to thecon-
tact-arm 1 againstthe resistance of thespring
10. When the shaft and contact-arm shall
have been thus moved, retrograde movement
thereof will be prevented by means of aspring-
actuated dog 16, which engages the teeth of
a ratchet-wheel 17, also secured to the shaft
4, Itis importantin order to insure a proper
step-by-step movement of the contact-arm 1
over the contact-plates that the shaft 4 be
prevented from moving more than one tooth
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of the ratchet-wheel 15 each time.the lever 13
For this purpose
‘an arm 19 is pivotally. connected at one end

is actuated by the magnet.

to the lever 13 and held in its normal posi-
tion by means of a stiff spring 20, said arm
being provided at its free end with a curved
finger 21 and rearwardly of said finger with
a tooth 22, adapted to engage the teeth of a
ratchet or stop wheel 23, secured to the shaft
4." Thus it will be seen that when the free
end of the lever 13 is depressed by the action

of the magnet 11 the shaft 4 will be ‘moved:
one tooth of the ratchet-wheel 15 and the'

brush or finger onthe contact-arm 1 will be
moved from one contact-plate to the next.
Further movement of the shaft 4 will be pre-
vented by the engagement of the tooth 22
with the ratchet or stop wheel 23, and retro-
grade movement of the shaft 4 and parts con-
nected with it will be prevented by engage-
ment of the dog 16 with the ratchet-wheel 17.

From the construction and arrangement of
parts above described it is apparent that each
time the circuit through the helix of magnet
11 is elosed the contact-arm will be moved for-
ward one point, and thus by successively clos-
ing and opening the circuit the contact-arm
will move forwardly step by step over the
The circuit through themag-
net can be opened and closed by the operator
at the central office with the use of an ordi-
nary telegraph-key, which can be depressed
a sufficient number of times to cause the eon-
tact-arm to advance over the contact-plates
until the contact-plate of a particular con-
troller which is included in circuit with a
signal is reached. We prefer, however, to
accomplish the step-by-step advance of the
contact-arms over the contact-plates of the
controllers by means of a specially - con-

~structed circuit-closer E, which can be quickly

and accurately operated to set the controller
atithe telephone of the subscriber to be called.
The circuit-closing apparatus E comprises a
suitable casing in which a spindle 24is mount-
ed and provided on its upper end with a haz-
dle25and apointer26,thelatterbeing adapted
to register with a series of figures 27 on the
casing.

A spring 28 is coiled on the spindle 24 and
secured at one end thereto, the other end of
said spring being secured to-a post 29 within
the casing. A spur-wheel 30isloosely mount-
ed on the spindle 24.. A spring-pressed dog
31'is pivoted to the spur-wheel ‘and adapted
to engage a ratchet-wheel 32, secured to the
shaft 24, whereby to lock the spur-wheel to
the shaft when the latter is turned in one di-
rection and permit the shaft to move inde-
pendently of the spur-wheel-when turned in
the otherdirection. The partsare maintained
in their normal position with the pointer at
zero by the engagement of the handle 25 with
a pin 33 on the casing, or by means of any
other suitable stop desired. The spur-wheel
30 is made with an annular series of openings
34, with intervening contact-surfaces. for a

contact-arm 35, secured to and insulated from
the frame. It is evident that instead of pro-
viding the wheel 30 with openings said wheel
may be provided with a series of insulating-
pieces between the contact-faces. The spur-
wheel 30 and contact-arm 35 are included in
circuit with the magnets 11 of the controllers,
so that when the circuit-closer is operated the
passage of the contact-arm 85 over the con-
tact-faces of the spur-wheel will cause the con-

troller to operate step by step, as above ex-

plained.. The spur-wheel 30 is made to mesh

'with a pinion 36 on a shaft 87, and the latter

isprovided with an escapement-wheel 88, with

which latbter a pallet 89 engages to regulate

the speed of the spur-wheel.  When the op-
erator desires tosignal a particularsubseriber,
he will turn the handle until the pointer reg-
isters with the proper number, during which
movement. the spring 28 will be wound and
the spur-wheel remain stationary.  The op-
erator will now release the handle and permit
the parts to return to their normal position,
thus causing the spur-wheel to turn (by means
of its ratchet connection with the spindle 24)
and the cireuit, including the magnets11 of
the controllers, to be opened and closed and
the controllers to act in the manner above 6x-
plained, after which a current will be caused
to flow over the linés A B to ring the signal,
the multiple-arc: cireuit of which has been
closed by the codperating controller.

Hach eontroller is provided with means

whereby to enable the central-office operator -

to cause the switch-arms of all the controllers
to return.to their normal positions after a
subseriber has been signaled. In construect-
ing these devices a shalt 40 is mounted in the
framework of each controller and provided
with a bell-crank lever 41. The upwardly-
projecting arm 42 of the bell-crank lever is
provided at its free end with a cross-head 43,
disposed behind the dogs 14 and 16. and the
finger 21 of arm 19. To the free end of the
arm 44 of bell-crank lever one end of & spring
45 is attached, the other énd of said spring
beingeonnected with the framework,and thus
serves to normally retain the eross-head 43
out of the path of movement of the dogs 14
16 and finger 21. A rod 46 is pivotally at-
tached to the arm 44 of Dbell-crank lever 41
and carries an armature 47 for an electro-
magnet48. Theelectromagnet48isarranged
in series with the magnet 11,but is constructed
to be energized by a strong current, while the
magnet 11 isadapted tobe controlled by weak
currents. Thus when the magnet 48 is ener-
gized by a strong current it will effect an op-
eration of the bell-crank lever and ‘cause the
dogs 14 16 and the arm 19 to be moved away
from the respective ratchet-wheels and per-
mit the spring 10 to act to rotate the shaft 4

and return the contact-arm 1 to its normal

position. = It is true that when magnet 48 ig

thus energized the magnet 11 will also be en-
ergized, but as the magnet 48 will serve to
set the mechanism free, as above explained,
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the operation of the magnet 11 will not be ef-

fective.

Therod 46 (orthe armature 47 carried there-

‘by) is made with an extension 49, having a
-platinum point to engage a similar point on

a screw 50, supported by but-insulated from
the framework. The circnit - closer thus
formed is intended to control a local eircuit,
(by means of which devices now to be de-

-scribed are actuated,) whereby to prevent the

-.conversation of one subscriber being heard

IS5
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25

by the other subscribers on the same party-
line.” In Fig. 7 a subscriber’s telephone, sig-
nal, and controller are shown diagrammatie-
ally for the purpose of exemplifying the de-

-vices whereby subscribers on a party-line,

except the one using theline, will be prevented
from interfering with the line or hearing any
conversation held by one of the subscribers
with a subscriber on another line. The tele-
phone is included in a multiple-are circuit
between the wires, as above explained, butin
this circuit the switch-lever 51 is ineluded.
The switch-lever 51 is pivotally supported
between its ends and made at one end with a
hook 52 for the reception of the hand-phone,
the hooked arm of thelever beingadapted to
play between contact-screws 53 54. The

. serew 53 ismerelyintended tolimit the down-
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ward movement 6f the hooked arm of the le-
ver, but the screw 54 forms a part of the mul-
tiple-arc eircuit ineluding the telephone and
the switch-lever. 'Thus when the switch-le-
ver is in the position shown in Fig. 7 the local
telephone-cireuit will be open. Theérear arm

of the switch-lever is beveled, as at 55, and is .

disposed over a beveled tooth 56 at the upper
end of a vertically-disposed lever 57. The le-
ver 57 is pivotally supported (preferably at a
point below its center) and is provided with
an armature 58 to be attracted by an electro-
magnet 59. The electromagnet 59 forms a
part of a local cirecuit, which also includes a
local battery 60, the levers 51 and 57, and the
circuit-closer 61, controlled by the magnet 48,
as above explained. The weight of the hand-
phone on the hooked switch-lever 51 holds
said lever in the position shown in Fig. 7and
the lever is moved in the other direction when
the hand-phone has been removed by means
ofaspring 62. Thelever57is normallyheld at

-its farthest position from the magnet and with

its upper end under the beveled end of lever

-51 by means of a spring 63, the movements

of said leverbeing limited by means of screws

64 65, against the latter of which the lever 57
.is maintained normally held by the spring 63.

Now it will be seen that when the sub-
scriber who has been called removes his tele-
phonefrom the switch-lever 51 the latter will
be turned on its fulerum by the spring 62 and
the rear end of thelever 51 will make contact

with the lever 57, thus closing the local cir-

cuit through magnet 59. The lever 57 will

be promptly withdrawn by the action of mag-
net 59, and thus set the lever 51 free, so as to
_permit the hooked end thereof to complete its

4 ' 598,172

upward movement and close the multiple-are
telephone - circuit. The subscriber’s tele-
phoneis then in communication with the cen-
tral office. As soon as the subseriber who
has been called answers and the necessary
connections have been made by the operator
the latter will cause a strong current to flow
over the line G, whereby to actuate the mag-

7¢

nets 48 and return the arms of the various

controllers. By thus actuating the magnets
48 of all the controllers on the party-line the
circuit-closers 61 will be opened. "Each local
circuit will thus be opened as soon as one of
the subscribers begins to use the line, and
consequently each lever 57 will remain under
the lever 51 of the telephones notin use. The
magnets 48 will be kept energized as long as
the line is in use, and thus the local circuits
will be kept open at the circuit-closers 61, so
that if another subscriber should remove his
hand-phone from the switch-lever 51 the rear
end of the lever will engage the lever 57, as
above described; but as the local eircuit is
open at another point (at circuit-closer 61) the
magnet 59 will not be energized, and conse-
quently the lever 57 will remain in the path
of movement of the rear end of lever 51 and
prevent said switch-lever 51 from closing the
multiple-are circuit including the telephone.
When the hand-phone which has been in use
is replaced on the hook of the switch-lever 51,
the rear beveled end of the latter will ride
past the tooth on the lever 57 and assume its
normal position.

The transmitter-battery may be used for
the battery 60.

In Fig. 3 we have shown a diagram of a
party-line with central-office circuits and de-
vices for operating the signaling devices and
communicating with the subscribers on the
line. 1Inthisdiagram the far end of the:con-
troller-wire C is shown connected with the
ground; but it may, if desired, be connected
with the return-wire B. The wire A is shown
connected through a jack 66 with a key I,
with which contact-points 67 68 codperate.
The contact-point 67 is connected through an
annunciator 69 with the ground end of a bat-
tery 70. - With the other end of this battery
the return-wire B is connected. A generator

‘@, of any preferred form of construction,.is

arranged in.a circuit between the contact-
point 68 of key ¥ and the return-wire B. An
operator’s telephone G’ is provided with the
usual eord 71, having a plug 72 to be inserted
into the jack 66. The controller-wire Ciscon-
nected with the circuit-breaker, hereinbefore
described; but for clearness of illustration we
have shown in the diagram Fig. 3 the circuit-
closer made in the form of an ordinary key H,

to which the controller-wire C is connected.

The contact-point 73 of the key H is connected
with one end of a small battery H', the other
end of which is connected with the ground.
One end of a larger battery I?is connected
with a contact-point 74 of a key I, and the
latteris connected with the controller-wire in
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advance of the key H. Thus when the key
H is closed the small battery H' will be in-
cluded in circuit with the controller-wire, and
when the keyIis closed the larger battery will
be switched into the controller-circuit. Now,

agsuming that the key ¥ is normally in con-

tact with the contact-point 67 and that a sub-
seriber on the line removes his hand-phone,
the circuit through the wires A B, subscriber’s
telephone, key F, battery 70, and annuncia-
tor 69 will be closed, and the annunciator will
drop. By inserting the plug 72 into the jack
66 the operator can converse with the sub-
seriber. The principal purpose, however, of
the diagram shown in Fig. 8 is to illustrate

the signaling apparatus, no attempt being

made in this view to show means for making
central-office connections between two lines.
Suppose then that the operator desires to call
subscriberc. - He will first depress key H, (or
operate the circuit-cloger, hereinafter de-

scribed,) so as to cause three comparatively

feeble electrical impulses to pass from the
small battery I’ over the controller-circuit C.
This will cause the magnets 11 of the various
controllers to be actuated to move the con-
troller-arms 1 three points. The contact-
arms of all the controllers will now be on the
contact-plates ¢'; but as the signal-circuit of
telephone ¢ alone includes contact-plate ¢’ of
the corresponding controller that signal-cir-
cuit only will be closed. The central-office op-
erator will now press the key I and thus in-
clude the generator G in circuit with the wires
A and B and the signal and controller of tele-
phone ¢, thus sounding the signal of telephone
¢ without sounding any of the other signals on
the party-line. 'When the signal of telephone
¢ shall have thus been sounded and the sub-
scriber shall have answered, the central-office

operator will press the key I, whereupon the

largerbattery H® will be ineluded in controller-
wire C and all the controllers on said circuit.
The comparatively large amount of current

now passing over the line C will energize the

magnets 48 of all the controllers and permit
all the switch-arms to be returned to-their
normal positions, at the same time opening
the circuit-elosers 61 to prevent another sub-
seriber from interfering with the line or hear-
ing the conversation conducted by the sub-
seriber having use of the line. ‘

The key I may be of any preferred form of

construction whereby the circuit including

the large battery can be kept closed during
the use of the line, so-that the local circuits
which control the devices for preventing the
use of the line by more than one subscriber
at a time can be maintained open, as above
explained, until the line becomes idle; It is

evident that one large battery may be made
-to answer the purpose of two batteries H' and
H? by using the entire battery for the battery
I? and only a portion of it for the small baf-
tery H'. ‘ , ‘

In Fig. 4 we have represented by means of
a diagram the circuits at the central office,

whereby two party-lines may be connected
when a subscriber on one party-line is desir-
ous of conversing with a subsecriber on an-
other party-line. " The manner of signaling
shown in Fig. 4is practically the same as that
shown more simply and specifically in Fig. 3,
the diagram Fig. 4 being intended to show
theoretically the means for connecting two
lines as well as signaling subscribers.

In the diagram Fig. 4 the batteries 70, H,
and H? are shown slightly differently dis-
posed from the arrangement shown in Fig. 3,
but their functions are exactly the same, and
they may, if desired, be arranged as shown
in¥ig. 3. The spring-jack for one party-line
is indicated at 75 and the annunciator at 76,
while the spring-jack and annunciator for the
other party-line are represented at 77 and 78,
respectively. The sourceof magneto or other
vibratory current for ringing the signal-bells
is indicated at 79. There may be several
pairs of connecting-cords used on each switch-
board; but in the diagram Fig. 4 we have only
shown one pair, as indicated at S0 and 81,
each cord having a plug or wédge 80 81>, At
82 a double-throw double-pole switch isillus-
trated, which.switch may be made in any con-
venient form. For couvenience of illustra-
tion we have shown the switch 82 in the dia-
gram as two three-point switches; but these
will be treated as one switch in the following
description. Oue of these dotible-throw dou-
ble-pole switches is used with every pair of
cords, and all of them are connected with the
operator’s telephone 84, the key I, the bat-
tery IU', and the battery H? as shown. , An
annuneiator 85 is provided for each pair of
cords, the magnet of said annunciator being
connected with the ground. In order to use
any one pairof cordsfor making a connection,
the operator will throw the switch 82 belong-
ing to that pair to the left.

If some subseriber on party-line No: 2 takes

~down his hand-phone, he will connect wires

A and B, as above explained, thus closing
the circuit of battery 70 and ecausing the an-
nunciator 78 to drop. The operator will now
throw the switch 82 to the left, so that cords
80 81 can be used to make the desired con-
nection. - The operator will then insert the
plug or wedge 81 into the spring-jack 77.
This wedge is ‘80 constructed that when in-
serted intoaspring-jackitalwaysconnectsthe
wire A with the conductor 81° of cord 81 and
the controller-wire C with the conductor 81¢
of said cord 81. This connects the phone-
wire A with the ground through the conduc-
tor 81° of cord 81, the switch 82, (which has
been thrown to the left,) and the operator’s
telephone 84. - The operator is now able to

converse with the subscriber and ascertain.

the number of the subseriber wanted. If the
number required be on the party-line No. 1,
the plug or wedge 80* will ‘be inserted into
the jack 75. This will connect the wire A of
party-line No. 1 with theground through con-
ductor 80" of cord 80, the ringing-key F, and
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the annunciator 85, The controlling-wire C
of line No. 1 is connected with the controller-
key H through a conductor 80° of the cord 80
and switch 82, which latter is still turned to
the left. If the controller-key I be now de-
pressed, it places a current on controller-wire
C of line No. 1. By means of the circuit-
closer, which will be used in practice instead
of key II, as before explained, all the con-
trollers on wire C of line No. 1 will be actu-
ated and the proper bell placed in circuit be-
tween the wires A and B of said line No. 1.
The ringing-key H will then be depressed by
the operator, disconnecting the wire A of line
No. 1 from the annunciator 85 and placing
the source of magneto or other vibratory cur-
rent in the circuit between the wires A and
B of line No. 1, ringing the bell which has just
been placed in circuit, as before explained.
When the operator releases the ringing-key
H, the wire A of line No. 1 will beagain con-
nected with the ground through the annun-
clator 85. If the subscriber who has been
called takes down his hand-phone, the an-
nunciator 85 willdrop, denoting the fact to the
operator, who then turns the switch 82 to the
right, which cuts out the operator’s telephone,
connecting the wires A A of the two lines
through the switch 82, and connecting con-
troller-wire C of line No. 1 with battery H?,
(also through switch 82,) which actuates the
releasing-magnets on the said controller-wire
C of line No. 1 and brings all the switch-arms
of the controllers on that wire to theirnormal

‘positions, dispensing with the key I. (Shown

in Fig. 3.) The wires A of both lines are
grounded through annunciator 85, but as it
has a high self-inductive capacity it will not
interfere with the conversation of the sub-
seribers. When the subscribers hang up
their hand-phones, the annuneiator 85 will be
actuated in the usual manner, announcing to
the operator that the connection of the two
lines is no longer required. .

It will be observed that while wires A of
the two lines are connected together con-
troller-wire C, line No. .1, remains connected
with battery II?, keeping the release-magnets
of the controllers on said wire closed; also,
that controller-wire C of line No. 2 is con-
nected with the same battery all the time that
plug or wedge 80" is inserted in jack 77. This
is done to keep all the releasing-magnets on
the two party-lines in use closed, thereby
maintaining the loeal circuits controlling the
locking devices at the various telephones
open to prevent interruption by other sub-
seribers, as hereinbefore explained.

Various changes in details of construction
and in arrangement of circuits and batteries
might be made without departing from the
spirit of our invention or limiting its scope,
and hence we do not wish to limit ourselves
to the precise details herein set forth.

Having fully described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. In a teleplione system, the combination
with a party-line and a series of telephones
thereon, of a switch for each telephone, an
electromagnetic locking device for each
switeh and included in a normally closed lo-
cal cireuit and means whereby to maintain
the circuit of said locking device open-cir-
cuited when the lever is-in use, whereby to
prevent all of said switches except the one
belonging to the telephone in use, from being
closed, substantially as set forth.

2. In a telephone system, the combination
with a party-line telephones thereon and a
switch for each telephone, of a local circuib
including an electromagnet and said switeh,
a pivoted lever normally in the path of move-
ment of said switch and adapted to be actu-
ated by said electromagnet, said lever being
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also included in said loeal circuit, and means .

under. the control of the central office for
maintaining said local circuits open-circuited
when the line is in use, substantially as seb
forth. '

3. In a telephone system, the combination
with a party-line comprising three wires, tele-
phones in parallel between two of said wires
and circuit-breakers in series on the third
wire, a normally open switch in each multi-
ple-arc telephone-circuit, a pivoted lever nor-
mally disposed under and out of a contact
with one end of the switch-lever, a magnet
for actuating said pivoted lever to move it
out of the path of the switch-lever, and a lo-
cal cirenit at each telephone, including a bat-
tery, the switch-lever, the pivoted lever, said
magnet and one of said circuit-breakers, sub-
stantially as and for the purpose set forth.

4. A telephone system comprising three
wires extending from a central office, a series
of subseribers’ telephones arranged in paral-
lel between two of said wires, a series of con-
tact-plates at each subsecriber’s station, a con-
tact-arm to be moved over each series of con-
tacts, one of said contacts, said contact-arm
and a signal at each subscriber’s station be-
ing included in patrallel with said telephones,
two magnets of different strengths at each
subscriber’s station and included in series on
the third line-wire, intermediate mechanism
between the weaker magnets and the contact-
arms whereby to propel the latter and devices
controlled by the stronger magnet to release

“said contact-arm, a battery at the office in cir-
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cuit with said third wire, and switches at the

central office arranged to include a large or a
small portion of the battery in the cireuit of
said third wire, substantially as set forth.

5. In a telephone system, the combination
with a party-line comprising a telephone-wire,
a return-wire and a controller-wire, of tele-
phones included in parallel between the tele-
phone-wire and the return-wire, a normally
open switch in each local telephone-circuit, a
signal for each telephone,a controller,substan-
tially such as described for each signal,electro-
magnets on the controller-wire for actuating
said controllers, releasing-electromagnets for
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said controllers also on said controller-wire,
means under the control of thé central office
for actuating said magnets, circuit-breakers
controlled by said releasing-magnet, a piv-
oted lever normally disposed under and out
of contact with each switch-lever of the local
telephone-circuits, electromagnets for actuat-
ing said pivoted levers, and local cirenits in-
cluding said last-mentioned electromagnet,

switch-lever, pivoted lever and cirenit-break-

ers, substantially as set forth. ‘

6. A telephone system comprising two
party-lines, each line comprising three wires,
telephones included in parallel between two
wires of each line, signals and circuit-closers
included in parallel between said two wires
of each line, electromagnetic devicesincluded
in series on each third wire of each line, jacks
at the central station conneeted with two
wires of each line, generators common to one
wire of each pair of both lines, a double-throw
switch, a circuit including one of the contact-
points of said switch, a circuit-closer and one
of said generators, a cord comprising two con-
ductors and having a plug to enter one of said
Jjacks,-one of said conductors being connected
with the last-mentioned circuit-closer and the
other conductor of the cord being connected
with. an arm of the double-throw switeh, a
conductor between one of the contact-points
of the circuit-closer and a contact-point of
the double-throw switeh, a circuit including
another contact-point of said switch, a bat-
tery and a circuit-closer included in said last-
mentioned circuit, another cord comprising
two conductors and having a plug to enter
the other jack, one of said last-mentioned
cord conductors being connected with an arm
of said double-throw switech and the other
conductor of said cord being connected with
a battery and with a” contact-point of said
switch, and a telephone connection with a
contact-point of said switch, substantially as
set.forth,

7. In asignal-controller foratelephone Sys-

“tem, the combination with a frame, a shaft

mounted therein, a series of contact-plates, a
contact-arm secured tosaid shaft and adapted
to move over said contact-plates, a ratches-
wheel secured to said shaft, a pivoted lever,
a dog carried by said pivoted lever and en-

gaging said ratchet-wheel, an electromagnet,

baving its armature connected with said piv-
oted lever, another ratchet-wheel secured to

said shaft, a dog to engage said last-named
ratchet - wheel, a releasing - magnet, an‘arm
connected with the armature of the releasing-
magnet a cross-head on said arm and normally
disposed behind both of said dogs and adapted
to move them away from the ratchet-wheels
and a motor for returning the parts to their
normal positions substantially as set forth.

. 8. Ina signal-controller for a telephone sys-
tem, the combination with a frame, a shaft
mounted therein, a series of contact-plates
and a contact-arm secured to said shaft and
adapted to move over said contact-plates, of
a ratchet-wheel secured to said shaft a piv-

oted lever, a dog carried by said lever and en-

gaging the ratchet - wheel, an electromagnet
for actuating said pivoted lever, a stop-wheel
secured to said shaft, a spring - pressed arm
attached to said pivoted lever and having a
tooth to engage said stop-wheel, a releasing-
magnet, an arm connected with the armature
of said releasing-magnet and adapted to move
the dog away from the ratchet-wheel and the
toothed arm away from the stop-wheel and
means for returning the parts to their nor-
mal positions, substantially as set forth.

9. In a telephone system, the combination
with a party-line, and a series of signals, of a
controller for each signal each controller ¢om-
prising a series of contact-plates and a con-
tact-arm, said contact-arm and one of the con-
tact-plates being included in cirenit with the
signal, electromagneiic devices for each con-
troller, astep-by-step cirenit-closer at the cen-
tral office, included in circuit with said elec-
tromagnetic devices of the controllers, said
circuit-closer comprising a plate having holes
therein, a contact-arm to engage said plate,
means for rotating said plate in one direction,
a pointer connected with said plate, an index,
a spring for rotating said plate in the reverse
direction and means for controlling the speed
of rotation of said plate, substantially as set
forth. :

In testimony whereof we have signed this
specification in the presence of two subscrib-
ing witnesses. :

CHARLES A. BARRON.
ROBERT T. REID.
JAMES L. McDONNELL.

Witnesses:
FREDERICK H. BARRON,
ROBERT WINGATE,.
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