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To all whom it may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois,have invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
is afull, clear, concise, and exact deseription,
reference being had-to the accompanying
drawings.

My invention relates especially to a me-
tallic-cireuit telephone-exchange system in
which there is a cord and a plug attached for

each line and in which when it is desired to.

connect a line with another line the plug is
placed in the switch of that line. Such a sys-
tem is called a ‘‘single-cord” system. Said
plug generally rests normally in a special
switcihng device, and when it is desired to
switeh the line the plug is taken from the de-

vice to be placed in the switch of the line

wanted.

My invention consists in a system of test-
ing,asystem of clearing-out annunciatorsand
circuits, and in an organization of apparatus
and ecircuits for each line whereby the op-
erator may expeditiously and with few meo-
tions econnect her telephone to the line when
its call is indicated, may test the line wanted,
may connect the two lines together for con-

versation, may connect her telephone to their

circuit to determine whether they are throngh
conversation, and may receive and attend to
any clearing-out signal. In the organization
which T shall describe and claim the appara-
tus and their connections are simple and the
work required of the operators comparatively
small.

Intheaccompanying drawings, illustrating:

my invention, Figure 2 represents the central-
office apparatus and connections, and Fig. 1
the subseriber’s-station apparatus and con-
nections necessary toillustrate my invention.

In Fig. 2, A A’ are sectional views of sec-
tions of two switchboards. On each board of
the exchangeis aspring-jack or similar switch
for each line. Each switch has a contact-
spring which is normally in contact with a
contact-point and is separated and insulated
from the point when a plug is inserted, and
has another or third contact-piece insulated
from the rest, except by the cireuit connec-

‘2, 4, and 5 are spring-contacts.

tions. This third contact-piece is adapted to
have a test-plug applied toit. The switches
shown in the drawings are of well-known con-
struction. Ior each line there is also a com-
pound answering switch or device located at
the board where its cord and plug are located
and itscallsare to be answered. Thisanswer-
ing switch or device is operated on in part
by the switch-plug when placed in its normal
position in it and in part by the operator
who answers the calls of the line. The con-
struction, operation, and manipulation of
these answering-switches will hereinafter be
described in detail.

Two lines and their switches on the boards,
their plugsand cords, theircompound answer-
ing -switches, and their annunciators, are
shown in Fig. 2. The answering apparatus
of one line is shown as located at one board,
and that of the other line is shown as located
at the other board.

B B’ represent the compound answering-
switchesof thetwolines, and DD their switch-
plugs, to which their double insulated flexi-
bleconductorsare attached. Theseplugsare
adapted to be placed in any switch at their
boards and are each adapted to be placed nor-
mally, or when not in use for switching, in the
compound answering-switch of its line and to
operate the switch, as will be described. One
of the plugs is shown in its switch, and the
other plug is shown out of its switch.

In switches B B', @ a are cylinders, prefer-
ably of metal, adapted to receive the movable
commutator-piecesbd. These pieces may be
of rubber and of the shape substantially as
shown or of other shapes to correspond with
variations in the other parts. 1,2, 3, 4, 5,
and 6 are contacts insulated from each other.
The others
may be rigid. Pieces 1 and 2 are mounted
parallel to each other and in close juxtaposi-

made and broken by the operation of the
switeh-plug, as hereinafter indicated. The
pairs of contacts 8§ 4 and 5 6 are mounted par-
allel to each other and in close juxtaposition,
so that the contact of each pair is made and
broken, as hereinafter described, by the op-
eration of the plug. Spring 4 is connected
near its upper end to spring 5 by means of an
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insulation-piece fastened to both. It there-
fore movesback:and forth asspring 5 moves.
Springs 2 and 5 are constructed and adjusted
to press toward the center of piece b and press
against and be acted upon by the plug, as will

be indicated. Piece b has a hole or socket

adapted to receive the plug-handle. Tt has
also two chambers at its side adapted to re-’
ceive the bent portions of springs 2 and 5, as
shown, and has a shoulder adapted to rest on
the piece ¢ when b is moved to its lower po-'
sition.

In the chamber adapted to receive the bent,
portion of spring 5 is a shoulder or projection,”

(marked ¢,) on which spring 5 bears when b is
moved to its upper position, and which then
cause the contactls to change as will be indi-
cated.

Pieces b b are intended and adapted to oc-
cupy two positions—the upper position, as
shown in B, and the lower position, as shown
in B'.

‘When the switch-plug is in its socket-in

-piece b, this piece should eceupy its lower po-
-sition, and the handle of the plug then presses

on springs 2 and 5, so that spring 2 is brought
into contact with spring 1 and spring b is
pressed - out of contact with spring 6, while
spring 4, which is attached to but insulated

from spring 5, is carried out of contact with.

piece 3. When the plug is'withdrawn from:

‘the socket by the operator, the springs 2 and,

5.are released from the pressure of the pluo*—

‘handle-and (the movable piece b being still in'

its.lower position) the contact between 2 and;

1 is broken, and :that between 3 and & and

that between 5and 6, respectively, are estab-
lished. 'When the plugis removed from the
socket.and the operator places piece b in its
outer position, the contact between 1 and 2
still remains broken, and the shoulder ¢ in
the chamber of the piece presses spring 5.out
of contact with piece 6, and spring 4 is car-
ried outof contact withpiece-3. When, there-
fore, the plug is in its socket and piece b isin
its: lower position, 1 and 2are in contact and
the other pairs of contacts of the answering-
switch are out of contact. ‘When the plugis
out of the socket and the piece b still remains
in its lower position, 1 and 2 are out of con-
tact and 3 and 4 and 5 6, respectively, are in
contact, and when the plugis out of the socket
and piece b is raised to its upper position all
of the three pairs of contact-points.are out of
contact.

The-switch-plugs D-D -are of a usual con-

gtruction of loop-switch plugs adapted for

use with the spring-jack switches. The out-
sides of the handles have a rubber insulation.
Each plug has two contact-pieces insulated

end of-the plug-tip and the ot‘her, s, being-an

‘ingulated cylinder placed -along the surface
of the tip. -‘When a.plug is-inserted into-a

switch, the piece s presses against the spring:

of the switeh and forees it-away fromthe con-

'cuit-opening keys.

‘contact-piece 2 of the switch.

“bell, and 4 is the telephone.

tact-point and makes connection with it, and
the-other piece of the plug forms connection
with the third or insulated contact- pieee of
the switech.

t t are operators’ telephones; R R, calling-
batteries; » r, resistance-coils, and K K, cir-
Each opemtor has one of
each of said parts and they are connected to
each other and to her answering-switches
substantially as shown and as will be de-
scribed.

w and x are calling-annunciators, one for
each line shown.

G G are ground connections. The connec-
tions are substantially as follows: One side
or branch of each line passes successively
through the pairs of contact-points of its
switches, passing in each case to the spring
first. It then passes through one of the in-
sulated conductors of the switech-cord to con-
tact-piece s of the switch-plug. The other
side or branch of the lineis connected to all of
said third contact-pieces of the line-switches
and isthence connected through the line-an-
nunciator-and the other conductor of the cord
to contact-piece s’ of the plug. The first-
mentioned side or branch of the line is also
connected to contact-pieces 1 and 5 of the
compound answering-switch of the line, and
the other -side or branch of the line is con-
nected topiece 3 of said switeh, and also to
Oneside of the
operator’s telephone is connected to contact-

-piece 6, and the otherside of the telephone is

connected to contact-piece 4 of the switch
and also to the ground through the calling-
battery and the pair of contact-points of the
key. The resistance-coil r-is placed in the
circuit with the telephone, between the con-
tact-piece 6 and the contact-piece 4. Each
compound answering-switeh is connected to
its line and to the operator’s special appa-
ratus substantially as described. These
switches are distributed among the boards as
theirlines are assigned to the different opera-
tors to attend.

‘Weights or other suitable devices may be
used to bring the switch-plugs into their nor-
mal positionin theiranswering-switches when
they are released from a connection, and they
may also force the movable pieces b to their
qnormal or lower positions.

The keys K K are two-point keys, the two
points of which remain normally in contact,
but-are disconnected by the operator when
he presses on the key-lever.

Inthe subseriber’s-station apparatusshown
in Tig. 1, 1 is the telephone-switch. 2 is the
calling-generator. - 3 is the signal-receiving
G is a ground
connection.

The-signal-receiving: bell is an ordinary

automatic vibrating or circuit-breaking bell

whichringsand alternately makes and breaks
the eircuit in which it is placed when a bat-
tery-current of sufficient strength passes
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through it. The switch has contact-points
and circuits substantially as shown. When
the subseriber’s telephone is on the switch,the
line is grounded through a pair of contact-
points and the signal-receiving bell is in the
circuit of the line between the ground con-
nection and the contact-pieces of the line-
switches,and when the telephone is taken off
the switch for use the ground connection is
broken at the pair of contact-points and the
signal-bell is shunted by a wire of small re-
sistance, so that it will not be operated by a
battery-current sent over the line and is prac-
tically out of the circuit. Other arrange-
ments of cireuits and contacts could be em-
ployed which would disconnect the line from
the ground and switeh or shunt the bell from
the circuit when the subscriber’s telephone
is switched for use.

The operation of the system is as follows:
When the plug of a line is in its normal po-
sition in the socket of the answering-switeh
and the line is not switched at any board and
the subscriber’s telephone is on its switch, the
line is in a complete metallic-circuit, which
contains the subscriber’s calling-generator
and signal-receiving bell and the line-annun-
ciator and is grounded at ihe subscriber’s
station. The closed circunit of the line passes
suceessively through the pairs of contact-
points ¢ » of its switches and the pair of con-
tact-points 1 2 of its compound answering-
switch. 'When the line is in this condition
and a ecall is indicated on the annunciator,
the operator withdraws the plug of the line
from its normal position and the line is there-
by automatically opened at the pair of con-
tact-points 1 2 of the answering-switch and
closed to the operator’s telephone through
the closing of the contacts at 3 4 and 5 6, re-
spectively. The subseriber will in the mean-
time have taken down his telephone for use
and by so doing removed the ground connec-
tion at his office and switched his bell out of
and his telephone into the cireuit, and the
operator will by conversation find out what
line is wanted. $She then places the tip s of
the plug of the line which called on the
third orinsulated contact-piece of the switch
of the line wanted, and-if the telephone of
this line is on its switch (and the line there-
fore not in use) a cireuit will be established
and a current will pass from the test-battery
to the line and through the branch of the line
which contains the signal-receiving bell at
the subscriber’s station and thence to ground
through the contact-points of the switeh and
the operator’s telephone will be in this cir-
cuit. The bell will be actuated by the bat-
tery and will ring alternately, making and
breakingits circuit, and this make and break
of the cireuit will be indieated to the opera-
tor inher telephone. She will therefore know
that thesubsecriber’s telephone is notswitched
for use and that she may switeh to the line.
She will then place the plug in the switch of

the line tested and the twolines are connected
together into metallic cireuit and the sub-
scriber wanted will have been called. She
then raises the movable piece D of the an-
swering-switch to its upper or outer position
and the lines are in condition for carrying on
conversation.

Should the operator afterward desire to lis-
ten into the circuit to determine whether the
subscribers are through conversation, she
presses on the key K, thereby opening its
contact-points, and while the key is in this
position she presses the plece b of the an-
swering-switch to its lower position. DBy do-
ing so the metallic cireuit of the two lines is
crossed or bridged by a circuit which con-
tains her telephone and the resistance-coil,
the connections being made by the closing
of the pairs of contacts 8 4 and 5 6. Shecan
then listen and determine whether conver-
sation is passing over the circuit. The re-
sistance-coil prevents an undue amount of
the telephone-current from being diverted
through the bridge connection. The use and
operation of the key is to open the cireunit of
the subseriber’s apparatus to the ground
when she listens to determine whether con-
versation is through, so that if either sub-
scriber has placed his telephone on its switch
his bell will not be rung, thereby ringing his
bell when he is not wanted for another con-
nection,

If when the test was made as above
described the subscriber’s telephone were
switched for use, his bell would not ring (and
its make and break be indicated on the oper-
ator’s telephone) for two reasons: First, the
bell is switehed out of the circuit and would
not be influenced by any current passing over
the line-cirenit, and, second, the ground con-
nection being broken and the test-circuit be-
ing a ground-cireuit no current would pass
through the line.

The apparatus required in this system and
the movements required of an operator to
answer a call and complete a conneetion are
few and simple. These movements are, first,
to withdraw the plug of the line from its nor-
mal position; second, to test the line wanted
with the tip of the same plug; third, to in-
sert the plug into the tip of the line wanted,
and, fourth, to raise the movable. piece b to
its upper position. When the operator re-
ceives a disconnecting-signal, she is merely
required to take the plug from the switch
and place it in its normal position in piece b
of the answering-switch and push this piece
to its lower position. Both lines are then
ready to receive a new call by the operations
above described.

T use the terms ““bridge” and *‘cross-con-
nect” in connection with a complete metallic
circuit to describe a connection between one
side or branch of the circuit and its other
side or branch, and an instrument in a bridge
or cross-conneeting circuit to a metallie eir-
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.euit is not in the direct circuit, but is in a

¢ircuit .connection -across -the two .sides or
branches of the circuit.

JIeclaimas myinvention anddesire to secure
by Letters Patént—

1. Inatelephone-exchangesystem, a metal- -

lie-circuit line and a loop- switeh plug, to the
two contact-pieces of which, respectively, are
connected, through flexible conductors, the
two sides or branches of the line, in combi-
nation with a switching device mto which
the plug is normally placed and on which it
operates, an operator’s circuit or system con-
taining a telephone and grounded through a

battery, contact- pomts and connectlons by

which when the plug is removed from the
switching device the two sides or branches
of the hne are automatically.closed to the
two-sides, respectively, of said operator’s cir-
cuit or system, and a key or switch by which
the operator may at will open such ground
connections through the battery, substan-
tially as set forth.

2. Inatelephone-exchange system, a metal-
lic-cireuit line and a loop- sw1’och plug, to the
two.contact-pieces of which, respectively, are
connected, .through flexible conductors, the
two sides or br. anches of theline, in combma-
tion with a switching deviee into which the

:plug is normally placed and on which it oper-

ates, an operator’s battery, contact-pointsand
connections by which the battery, grounded
on one-side, is automatically connected on its

other side.to the circuit of the line when the
plug is removed from the switching device,:

-and akeyor switch by which the oper at01 may
-at will open such.ground connection through
the battery, substantlally as set.forth.

3. Inatelephone-exchangesystem, a metal-
lic-cireunit line and a loop- switch plug, to the
two contact-pieces of which, respectively, are
connected, through flexible conductors, the
twosides or branches of theline, in combina-
tion with a switching device into which the
plug is normally plaeed and on which it oper-
ates, an operator’s battery, contact-pointsand
connections by which the battery, grounded
on one gide, is automatically connected on its
.other side to the circuit of the line when the
plug is. removed from theswitching device, a
commutator-piece adaptedto be moved by the’
operator to disconnect the battery fromsuch.
connection with the line, and a key or switch
by which the operator may at will operi such
ground connection through the battery, sub-:
stantially as set forth. ]

4. Inatelephone-exchangesystem, ametal-
lie-circuit line and a loop-switch plug, to the'
two contact-pieces of which, respectively, arei
connected, through flexible conduectors, the
two sides or branches of the line, in combina-
tion with a switching device into which the:

_ plug isnormally placed and on which it oper-!

65

ates, an operator’s circuit or system contain-:
inga telephone and grounded through a bat-:
tery, contact-pointsand connections by which!
when the plugisremoved from the switching

- 592,380

device the two sides or branches of the line
are auntomatically closed.to the two sides, re-
spectively, of said operator’s circuit, a com-
mutator-piece adapted to be moved by the op-
erator to break such connection between the
line and the operator’s circuit, and. a key. or
switch by which the operator may at will open
such ground connection through the battery,
substantially as set forth.

5. Inatelephone-exchangesystem, ametal-
lic-eircuit line and a loop-switeh plug, to the
two contact-pieces of which, respectively, are
connected, through flexible conductors, the
two sides or branches of the line, in combina-
tion with a switching device into which the
plug is normally placed and which has two
pairs of contact-points, each open while the
plug isin the device but automatically closed
on the withdrawal of the plug, two contact-
points, one of each pair, connected to the-two
sidesor branches, respectively, of theline, the
two other points connected to the two sides of
an operator’s telephone, respectively, and the
circuit containing such last points grounded
through a battery, and a key or switch with
contact-points by which the operator may at
will opensuch ground connection through the
battery, substantially as set forth.

6. Inatelephone-exchangesystem,a metal-
lic-circuit line and a loop-switch plug, to:the
two contact-pieces of which, respectively, are
connected, through flexible conductors, the
two sides or branches of the line, in combina-
tion with a switching device into which the
plug is normally placed and which has two
pairs of contact-points, each open while the
plug isinthe device but automatically closed
on the withdrawal of the plug, two contact-
points, one of each pair, being connected to

-the twosides or branches, respectively, of the
line, the two other points being connected to

the two sides, respectively, of an operator’s
telephone and the circuit connecting such
last points being grounded through a batter Y,
a commutator-piece adapted at the will of
the operator to open .such pairs of contact-
pointsautomatically closed on the withdrawal
of the plug, and a key or switch with con-
tact-points by which the operator may at will
open such ground connection through the

-battery, substantially as set forth.

7. Inatelephone-exchangesystem,a switch-
plug, a metallic-circuit line, its two sides
connected through two flexible conductors
to:the two contacts on' said switch-plug, a
switching device into which the plug is placed
normally, or while the line is not in use, a
pair of contacts in said switehing device con-
nected to said two flexible conductors, nor-
mally closed to each other but disconnected
while the plug is out of the switching device.

8. Ina telephone-exchange system, asw1tch-
plug, a metallic-circuit lme, its two .sides
connected through two flexible conductors
to the two contacts of said plug, a switching
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tacts in said switehing device normally con-
nected and thereby normally connecting to-
gether said flexible conductors, automatic-

~ally opened by the withdrawal of said plug

from said switching device.

9. In a telephone-exchange system, metal-
lic-circuit lines, loop-switeh plugs, one for
each line, each having its two contact-pieces
connected, respectively, through flexible con-
ductors, to the two sides or branches of the
line, switching devices, one for each plug,
each switching device having a pair of con-
tact-points which are closed while the plug
is in its normal position in the device and au-
tomatieally opened on the withdrawal of the
plug, said points being connected, respec-
tively, to the twosidesor branchesof the line,
in combination with switches, one for each
line, each having a pair of contact-pointsnor-
mally in contact and through which one side
or branch of the line passes and a contact-
piece to which the other side of the line is
connected, each switch being adapted to re-
ceive either of said plugs and when the plug
is inserted tohave the pair of contactsopened
and the two contact-pieces of the plug con-
nected with the two sides or branches of the
line to" which the switch belongs, substan-
tially as. set forth.

10. In atelephone-exchange system, metal-
lic-circuit lines, loop- sw1tch plutfs one for
each line, each having its two contact-pieces
connected, respectively, through flexible con-
ductors, to the two sides or branches of its
line, switching devices, one for each plug and
into which the plug is normally placed, each
device having a pair of contact-points which
are closed while the plug is in the device but
automatically opened on the withdrawal of
the plug, said points being connected, respec-
tively, to the two sides or branches of the line,
in combination with switches, one for each
line, each having a pair of contact-points nor-
mally in contact and through which one side
or branch of the line passes and a contact-
piece to which the other side of the line is
connected, each switch being adapted to re-
ceive either of said plugs and when the plug
is inserted to have the pair of contact-points

separated and the two contact-pieces of the

plug connected with the two sides or branches
of the line to which the switch belongs, and
annunciators, one for each line, connected in
the circuit of one branch of the line between
a contact-piece of the line-plug and the line-
switch, substantially as set forth.

11. In atelephone-exchange system, metal-
lic-circuit lines, loop-switeh plugs, one for
each line, each having its two contact-pieces
connected, respectively, through flexible con-
ductors, to the two branches of the line,
switehing devices, one for each plug and into
which the plug is normally placed, each de-
vice having a pair of contact-points which are
closed while the plug is in the device but are
automatically opened on the withdrawalof the

plug, said points being connected to the two
sides or branches, respectively, of its line, in
combination with switches, one for each line,

each having apair of contaet»pomts normally
in contact and through which one side or
branchoftheline passes and a contact-piece to
which the other side is connected, each switeh
being adapted to receive either of said plugs
and when the plug is inserted to have the pair
of contact-points which are normally in con-
tact separated and the two contact-pieces of
the plug connected with the two sides or
branches of the line to which the switch be-
longs, and annunciators, one for each line,
each connected in the cireuit of one branch
of its line between the said contact-piece of
its switch and the contact-piece of its plug,
substantially as set forth.

12. Ina telephone exchangesystem, a loop-
switch plog having two plurr-contacts a me-
tallic-cireuit line havmw its two sides con-
nected through two ﬂex1ble conductors to said
plug- contaets respectively, a switching de-
vice into which the plug is placed nounally
or while the line is not in use, said flexible
conductors being normally connected to-
gether through the influence of said plug,
but automatlcally disconnected by the Wwith-
drawal of the plug from its switching device,
and an operator’s telephone set adapted to be
connected automatically in a bridge across
said metallic circuit by said withdrawal.

13. In atelephone-exchange system, a loop-
switch plug having two plug-contacts, a me-
tallie-circuit line having its two sides con-
nected through two flexible conductors tosaid
plug-contacts respectively, aswitching device

70

75

8o

85

Qo

95

100

into which the plug is placed normally or .

while the line is not in use, said flexible con-
ductors being normally connected together
through the influence of said plag, but auto-
matically disconnected by the withdrawal of
the plug from its switching device, an opera-
tor’s telephone set adapted to be connected
auntomatically in a bridge across said metallic
cireuit by said withdrawal, and a commuta-
tor-piece adapted to be moved by the operator
and break such closed connection between
the telephone and the line.

14. In a telephone-exchange system, a me-
tallic-circuit line and a switeh-plug to the two
contact-pieces of which the two sides of the
line are connected by flexible conductors, in
combination with a switehing device for the
pluginto which it is normally placed, said de-
viee having a pair of contact-points which are
in contact when the plug is in the device and
automatiecally open to each other when the
plug is withdrawn, the two sides of the line
being connected to said contact-points, re-
spectively, and two pairs of contact-points
which are open while the plug is in the device
and automatically closed on its withdrawal,
two of such contact-points, one of each pair,
being connected tothe two sides, respectively,
of the line and the two other points being
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connected to the two sides, respectively, of

an operator’s telephone, substantially as set.

forth,

15. In a telephone-exchange system, a me-'

tallic-circuit line and a loop-switeh plug tothe
two contact-pieces of which the two sides of
the line are connected by flexible conductors,

in combination with a switching device for:

the plug into which the plug is normally
placed, which has a pair of contact-points
which are in contact when the plug is in the
device and out of contact when the plug is
withdrawn, the two contact-points being con-
nected to the two sides, respectively, of the
line, and which has two pairs of contact-
points which are open to each other when the
plug is in the device and automatically closed
when it is withdrawn, two of such contact-
pieces, one of each pair, being connected to
the two sides, respectively, of the line and the
two other points connected to the two sides,
respectively, of an operator’s telephone, and
a commutator-piece adapted to be moved by
the operator to open said pairs of contact-
points which are closed on the withdrawal of
the plug, substantially as set forth.

16. In a telephone-exchange system, a me-
tallie-circuit line which is grounded at the
subseriber’s station and has a vibrating bell
in its cireuit when the subscriber’s telephone

is not switched for use and a loop-switeh plug-
fortheline, tothe two contact-pieces of which,:
respectively, are connected, through flexible:
conductors, the two sides or branches of the:

line, in combination with a switching device

into which the plugis normally placed and.

on which it operates, an operator’s cireuit or

system containing a telephone and grounded
through a battery, contact-points and con-:

nections by which when the plug is removed

from the switching device the two sides or

- branches of the line are automatically closed

to the two sides; respectively, of said oper-

" ator’s cireuit, and a key or switch by which
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the operator may at will open such ground.
connection through the batterv substantmlly

as set forth.
17. In a telephone-exchange system, a me-
tallic-circuit line which is grounded at the

subseriber’s station when the subsecriber’s
telephone is not switched for use and a loop-

switch plug for the line, to the two contact-
pieces of which, respectively, are connected,
through flexible conductors, the two sides or

Dbranches of the -line, in combination with a

switching device into which the plug is nor-

ator’s battery, contact-points and connections
by which the battery, grounded on oneside, is
automatically connected on its other side to
thecircuitof the line when the plugisremoved
from the switching device, a commutator-
piece adapted to be moved by the operatorto
disconnect the battery from such connection
with the line, and a vibrating bell at thesub-
scriber’s. station in cir oult between. such
ground connections at the subsecriber’s sta-
tion and the central office, substantially as
set forth,

18. In a telephone-exchange system, a me-
tallic-circuit line, a switch at the subsecrib-
er’s station with contact-points by which the
line is grounded when his telephone is not
switched for use but not otherwise, and a vi-

| brating bell at the subseriber’s station in one

side or branch of the line when the telephone
is not switched for use, in combination with
a circuit connection at the.central office con-
taining a battery and test receiving instru-

ment, said circuit connection being grounded

on one side and connected onits othersideto
a plug or device adapted to be brought into
connection with said branch of the line, said
battery having sufficient strength to operate
said bell and the test receiving instrument
being such as to respond to the vibrations of
the bell when the battery, bell .and instru-
ment are thus placed on closed circuit, where-
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‘mally placed and on which itoperates,an oper- .
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by, by one motion, the operator tests the line .

and also callsthe subscriber whose telephone
is not switched for use, substantially as set

forth,

In witness whereof I hereuntosubscribe my
name thls 23d day of June, 1890.
MILO G. KELLOGG.
Witnesses:
EMIL ABENHEIM,
C. STRICH-CHAPELL.
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