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To all whom it ma 1 CONCErT:
Be it known that I, MiLo G. KELLOGG, of

ChlG'W‘O in the Gounty of Cook and State of

1111]1018 hELVE} invented certain new and useful

Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following

18 a tull, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specification.
My invention relates especially to a me-
tallic-circuit telephone-exchange system in
which there is a cord and a plucr attached for
each line of the exchange, and when it is de-

sired to connect the line with another line

the plug is placed in the switch of the other
Such a system is called a ““single-cord ”
system. Said plug genemlly rests normally
in a special switching device, and when it is
desired to switch the line the plug is taken
from said device.

My invention consists in a system of test-

ing and in an organization of apparatus, cir-

euits, and connections for each line whereby
the operator may expeditiously and with few
motions connect her telephone to the line
when its call is indicated, may test the line

wanted, may connect the two lines of two
subscribers t together for conversation, may
connect her telephone to their circuit to de-
termine whether they are through conversa-
tion, and may receive and attend to any clear-
mﬂ'-out signal. |

The or fra,mzatmn which I shall deseribe is
more 51mple and the operations required are
less than in other systems devised to accom-
plish a similar pur pose. -

In the accompanying drawings illustrating
my invention, Figurel repr esent% the central-
office appar atus and connections, and Fig. 2
the subseriber’s-station appamtns and con-

nections, necessary toillustrate my invention.

In 'the cenfral office are as many switch-

boards as are found necessary or desirable in

order to properly operate the exchange.

In Fig. 1, A A’ represent sectional views of
sections of two switchboards. On each board
of the exchange 18 a spring-jack or similar
switeh for each line. Each switeh has a con-

tact-spring which 1s normally in contact with
a contact-point and is separated and insu-
lated from the point when a switch-plug is

'

who answers the calls of the line.
struction, operation,
these answering smtches or devices will here-
inafter be explained in detail.

pieces bb'.

are springs.

inserted info the switch and has a third con-

tact-piece which is insulated from the other

partsexcept by the cireuit connections. This
contact-piece is adapted to have a test-plug
applied to1it. The switches shown in the fig-
ure are of well-known construction. For
each line there is also a compound answering
switeh or device located at the board Whele

the cord and plug of the line are located and

where its calls are to be answered. This an-
swering switch or device 18 operated on in
part by the switch- pluﬁ when placed in its
normal position and in part by the operator

- The con-
and manipulation of

T'wo lines and their switches on the boards,
their plugs and cords, their compound an-
swering-switches, and thelr annunciators are
shown in Fig. 1. -The answering apparatus
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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-
switeches of the two lines, and D D’ theu

75

switch-plugs, to which their double insulated

flexible eonductorsareattached. These plugs

are adapted to be placed in anyswitch at their

boards and are each adapted to be placed nor-

_mally, or when not in use for switching, in the

answering switch of itsline and to operate the
switeh, asmll bedescribed. Oneof the plugs
18 shown in and the other out of its switch.
In said switches B B', a a are cylinders, pref-

| erably of metal ad:-:bpted to receive and guide
the movable commutatm and plug support.mn- |
These pieces b b may be of rub-
ber and of the shape substantially as shown,

or of other shapes, to correspond with vmla-

tions in the construction of the other parts.
1, 2, 3, 4, 5, and 6 are contact- -pleces which
2,4, and 5

Theothers may be rwld Pleces 95

ale 1nsula,ted from each other.

80

90.

1 and 2 are mounted parallel to each other

and in close juxtaposition, so that contact be-
tween them will be made and broken by the
operation of the switeh-plug,ashereinafter in-
dicated. The pairs of eontaets 34 and 56
are mounted parallel to each otherandin elose

| juxtaposition, so that the contact of each pair.

100
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-both.
- spring 5 moves.

is made and br oken as heremafter mdmeted
by the operation of the switch-plug.
4 1s connected near its upper end to spring 5
by means of an insulation-piece fastened to
It therefore moves back and forth as

be acted upon by the plug, as will be indi-

cated. The piece b has a hole or socket in |
1its top adapted to receive the plug-handle.

- It has also two chambers at its side adapted

to receive the bent portions of springs 2 and
shoulder adapted to

5, as shown, and has a
rest on piece a when pleee b is moved to its
lower position.

‘receive the bent portion of spring 5 is a

- shoulder or projection, (marked c¢,) on which |
spring 5 bears when piece b is moved to its
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upper or outer position and which then causes
the contacts between the different pieces to
change, as will hereinafterbe indicated. The

movable pieces b b are adapted and intended

to occupy two positions-in the operation of
the system—the upper or outer position, as
shown in B, and the lower or inner pOS1t10n
as shown in B’.

When the switch-plug is in its socket in

the.movable piece b, this piece should occupy

1ts.lower position, and the handle of the plug

then, presses on the springs 2 and 5, so that |

spring 2 is brought. into contact with spring
1 and spring 5 is pressed out of contact with
piece 6, while spring 4, which is attached to,

of contact with plece 3.
withdrawn from the socket by the operator,
the springs. 2 and 5 are released from the

‘pressure of the plug-handle, and (the movable
‘piece b being still in its lower position) the | operator’s telephone is connected to con-
tact-piece 6 and the other side.of the. tele-
‘phone 1s.connected to contact-spring 4 of the

switch and also (o the ground through the
is removed from the socket and the operator [

contact between 2 and 1 is broken and that
between. 3 and 4 and that between 5 and 6,
respeetively, is established. When the pluu*

manlpulates piece band placesitinitsupper

- position, the contact between 1 and 2 still re-
- mains.broken and the shoulder ¢ in the cham-

50

 piece b is in ifs lower position, 1 and 2 are in

55.
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ber of piece b presses.spring 5 out of contact

with piece 6, and at the same time spring 5

carries smmn‘ 4 out of contact with piece 3.
When, therefore, the plug is in its socket and

contact with. each other, and the other con-

tact. When the pluw 18.0ut.0f the socket and

the piece b still remainsin its lower position,

1 and 2 are.out of contact and 3 and 4 and
& and 6, 1espeet1vely are in contact, and

when the plug is.out of the socket and piece |
b is raised to its outer position all of the

three pairs of contact-points are out of con-
tact.

~ construction of loop-switch plags adapted to

be used with the spring-jack switches. The

outsides of the handles. have arubber insula-

tion.

sulated from ea,eh other one of them s, be- |

Spri mﬂ'_

Springs 2 and 5 are con- |
structed and adjusted to press -toward the |
center of piece b and will press against and |

In the chamber adapted to |

The switch-plugs D D’ are of a. usual | bell, a,nd 4 is. the subscriber’s telephone

ing at the end of the plug-tip and the other,

s, bemﬂ‘ an insulated cylinder placed elonﬂ'
the smfaee of the tip. When a plug is in-
serted into aswitch, the piece s presses against

‘the spring of the switch and forces it away
from the contact-point and malkes connection

with it, and theother piece of the plug s’ forms
connection with the third or insulated con-
tact-piece of the switch.

t tare operator’s telephones, R R operator’s
"calling - batteries, and 7 7 resistance-coils.
FEach operator 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 desecribed. | |
w and « are calling annunclators one for

each line shown.
G G are ground. conneetmns

It then passes through the

The other side or branch of the

The first-mentioned side or

tact-pieces. 1 and 5 of the eompound answer-

Ing-switch of the line, and the other side. or
i:br&neh of the line is connected to piece. 3 of
said switch, while contact-piece 2 of the switeh
'is.connected to the ground. One side of the

calling - battery. 'T'he reelsmnee 0011 r 18

pl‘e-ee,d in the circuit with. the telephone.be-
‘tween contact-piece 6 and contact-spring 4.
-Kach compound answering -switech is con-
‘nected toits line and to the operator’s special
-apparatus substantially asdesecribed.
‘switches are distributed among the exchange-
-operators as their lines are assigned to the
operators to attend. Weights or other suit-
‘able devices may be used to bring the switch-
tacts of the enewermmsmtch are out of con- | plugs.into their normal position in their an-
‘swering-switches when theyare released from
‘any connection, and they may be such also as

-will press or force the movable pieces to their

"These

normal lower pOSItlons

In the subsecriber’s-station apparatusshown
in Fig. 2, 1 is.the telephone-smteh 2 is the
ealhnﬂ' O'eneratm 3 is the signal-receiving
G‘r
is. a ground connection.
inn" bell is an ordinary circuit-breaking bell

_. Whese armature vibrates automatically whlle
Each plug has. two contact- -pieces in- |

The connec-
tions are Substa,ntlally as follows: One side
or branch of each line passes normally suc- -
-¢essively through the pairs of contact-points
-of the line-switches, passing in each case to
the spring first.
line - annunciator and is then connected
‘through one of the insulated conductors of
the switch-cord to the contact-piece s of the
- switch-plug.
‘line is connected to all of said third contact-
‘pleces of the switches of the line and is con-
-nected through the other conductor of the
cord to the other contact-piece s’ of the switch- |
plug of the line.
‘branch of the line is also connected, after it

‘passes through the line-annunciator, to con-
but msulated from, spring 5, is carried eut. |

“When the plug is.

The signal-receiv-
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a battery-current of snitable strength passes

through its magnet, making and br eaklnﬂ' the
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circult in which 1t 1s placed and alternately
striking the bell-gong. This bellis placed in
a ground wire or connection to the line, which
1s connected to the line while the telephone is
on the switch and is disconnected from the
line whiie the telephone is off the switeh.

The switech has contaet-points, as shown,

which establishes the ground connection
when the telephone is on the switch and
breaks it when it is off the switch. The bell
may be placed in the ground connection, as
shown, or in the main eireuit of the line.
The circuit connections are substantially as
shown, but may be changed and modified as

theapparatus and theirrelative poeitione may

be modified.

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 subseriber’s telephone is on its switeh, the
line is grounded at the subsecriber’s station
through the automatic circuit-breaking bell.
One side or branch of the line passes succes-
sively through the pairs of contact- pomts of
its line- emtoh and through the pair of con-
tact-points 1 2 of its eneweunmemtch to
oround. The eellmw annunoletor and the
subsorlbers eellmg«-generetor are in circuit
between this ground connection and the nor-
mal ground eonneotlon at the subscriber’s sta-
tion. When the line is in this position and
the operator notices a call on the line, she
withdraws the plug from its normal position.

When this is done, the normal circuit of the
line is automatically opened at the pair of
contacts 1 2 of the answering-switch and the
operator’s telephone is closed to the circuit
of the line, the contacts being made at 3 4
and 5 6, respectively. The subsecriber willin
the meantime have taken his telephone down
for nse and by so doing removed his ground
connection through the bell and switched his
telephone iInto circuit. The operator will
then find out by conversaation what line is
wanted. She then placesthetip sof the plug
of the line whose call she is answering on
the third contact-piece of the switeh of the
line wanted, and if the telephone of this line
is on its switch (and the line therefore notin
use) a complete test and calling circuit will
exist from the ground connection at the cen-

tral office throu gh the operator’s battery and -

telephone to thet branch of the line connected
with the contact-piece to which the tip of the

plug is applied, through that branch to the
ground-wire at the Subsm iber’s station, and

t:hrough the vibrating belltothe ground. The
bell will thereby be made to ring and the sub-
scriber notified of a call, and the make and
break of the circuit by the operation of the

bell will be heard by the operator in her tele-

phone, and she will therefore know that the
subscriber’s telephone is not switched for use

and that she may complete the connection. |

She will therefore place the switch-plug in

the sw1teh Whele she made the test, and by |

so doing she opene the normal circuit of the
line tested and connects its two sides to the
two contact-pieces of the plug and therefore

- to the two sides, respectively, of the line to

_ When the appara-
tus is in this condition, the metallic circuit

which the plug belongs.

which 1s established between the two lines is
cross-connected or bridged by a circuit con-
nection which contains the telephone and re-
sistance-coil. The operator will now raise

70
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the movable piece b of the answering-switch

to 1ts upper position, and the bridge-circuit

18 thereby removed and the telephone discon-

nected from the circuit. The same operation

disconnects the operator’s si frnel-hattery from

the circuit of the two lines.

"The test, as indicated above, shows the op-
erator Whether or not the subscriber of the line
tested has removed his telephone from its
switch for conversation. The battery which
causes the test indication to be made is nor-
mally disconnected from the lines, but is
grounded in a circuit which contains the op-
era,to:i s telephone. The act of removing a

line-plug from its switching device automat-

ically connects the line to Lhe grounded cir-
cult which contains the operetor’s telephone
and battery. The placing of the tip of this
plug to the contact-piece of the line wanted
grounds that line through the telephone and

30
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bettery, and 1f the subeombex s telephone of

that line is in its normal position on the
switch his bell will be caused by the battery
to ring, and the make and break of this bat-
tery-current by the operation of the subserib-
er’s vibrating bell will cause a succession of
sounds in the operator’s telephone and there-

by 1indicate to the operator that the subscrib-

er’s telephone is on its switch. It is evident
that any other test indicating device than the

100
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operator’s telephone which will indicate to

the operator the makes and breaks of the
battery-circuit when the subsecriber’s bell vi-
brates may be used as the test receiving 11:1-
strument.

TIO

When the connection. is made as a,bove de- |

scribed, the signal-receiving bell of the sub-
scriber to be oelled will 1*i1‘1g until he removes
his telephone from its switch and thereby
breaks the ground connection through the
bell or until the operator raises the piece b to

its upper position and thereby disconnects
the signal-battery from the circuit. The cir-
cuit through which the calling-current passes
is from the ground thlouo'h the battery,

thenoe to the oontaots 4 end 2, to the contact
s' of the plug, also from the babtery through

the telephone and resistance-coil to oonteete
6 5, to the contact s of the plug, and from the

115
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tWo contacts of the plug tthUU'h the circuit ..

of both branches of the line to the ground
throun'h thesubscriber’s bell.

his telephone off 1ts switch until the connec-

tion is completed and conversation begins,
Should, however |

and his bell will not ring.

The subeombel |
who ourrmated the call will generally keep

130

he have placed his telephone on its qmtoh lllS R
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own bell will-also be. ring and he therebymo-.
tified ‘that the other subsomber has ‘been
called. When the test:and ‘call of a lineis:
made, of course some current from ‘the:op- |
'eretors battery will- pass through the com-

~ plete circeuit of the line to crround at‘theicen-

- IO

tral office and therefore w1ll pass through the
annunciator of the line.
tors will, however, be of ‘such adjustment to
the circuits and the battery or-of ‘stuch con-

struction and connection as to. polarity that

~ the test and calling operation mll not oper-

ate the 11ne-ennuno1ator |

The: -apparatus-required in this evstem and
the operations required of ‘an 0perator to
complete a connection ‘are few and -simple.

~ The-operations to complete a:connection after
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‘the ‘circuit.

recelving a-call on-a line are, first, to with-
draw the plug from 1ts normal poeltlon sec-
ond, to test the line wanted with the tip of the

same plug; third, to insert the plug in the
switech of the hne wanted,
raise ‘the 'movable piece b toits upper posi-
tion.
takes the plug from the switeh and places it
in its normal position and pushes the mov-
able piece of the answer in U‘-SWltCh toits lower.

- To disconnect, the operator merely

position. - |
-J use the terms “bmdﬂ*e » 'and ¢ 610SS-COoN-

neot” in connection with a complete metallic:
.circuit to describe a-connection between-one
side or branch-of thecireuit-and its otherside
or branch, and:an ‘instrument in a bridge or
Cross- eonneotme' circuit to'a metallic elremt_
18 notin the dlreet circuit, but is in-a cireuit
connectionacrossthe two sides or branches of
1 ‘have in the specification de-
seribed ‘the telephone and ‘resistance:coil as
in-a-bridge or cross-connecting circuit.
'-annnneletms are in the d1reet circuit.
- I¢laim-as myinvention: encl desire to secure _,
by Lietters Patent— -

1. In‘a teléphone-exchange system,:-a me-

tallic-circuit line :and a 100p—SW1tO_h plug, to

the two contact-pieces of which, respectively,
are ‘connected, through ﬂemble -conduetors,

“the two sides or brenohes of the line, in oom-'
 bination with-a switching device mto which
- the plug is normally plaoed -and:on which it

operates, an operator’s circuit or system con-

taining a telephone, a battery through which
said operator’scircuit or system is n'rounded
and contact-points and connections by which

when the plugis removed from the switching
device the two sides or branches of the hne

~are automatically closed to the two sides, re-
- spectively, of -sald operator's eircuit ‘or sys-

| I-tern substantially ‘as:set forth.

2. In a telephone-exchange syetem -8 me-

are connected, through ﬂemble conductors,

bination with a-switching ‘device into which
the plug is norm&lly pleced and on which
it operates, an operator’s battery, contact-

. "The l1ne-ennunole— |

and, fourth, to

The -

tallie-circuit line-and a loop-sw1toh plug, to
thetwo contact-pieces of which, respectively,

592,374

n*rounded on one side, is entometmelly CONn-
neeted on its other 81de to the circuit of the

line when the plug is removed from the switch-

ing ‘device, and a ‘commutator-piece moved
by the Operetor to disconnect the battery from

‘such connection with the line, substa,ntmlly

as set forth. -
3. In a telephone-exchange -system, -a me-

tallic-circuit line'and-a loop-switch plug, to
the two-contact-pieces of which, respectively,

are connected, through flexible conductors,
the two sides or brenohes of the line, in com-

| bination 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 a battery through which

said opera,tor 8 circuit or system is ﬂ'rounded

contact-points and connections by Whlch When
the plug is removed from the switching de-
vice the two sides or branches of the hne are

‘automatically -closed to the two sides, re-

spectively, of said operator’scircuit ﬂ*rounded
through the battery and a oommutetor~p1eoe
moved by the operator to break such connec-
tion between the line and the operator’s cir-
cuit, substantially as set forth.

4. In a telephone-enehenfre system, ‘a me-

t tallic-circuit line and a loop-switch pliug, to
thetwo contact-pieces of which, respectively,

are connected, through ﬂemble conductors,
the two-sides or br enohes of the line, in com-

‘bination with a switching device into Wh1eh

the plug 1s normally pleoed and which has

two pairs of contact-points, each open while
the plug is in the -device but eutometmelly |

closed on the withdrawal of the plug, two con-

tact-points, one of each pair, being connected
to the two sides -or branches of- the line, the
two other points being connected to the two
| sides of anoperator’s telephone, and a-battery
through which the ecircuit connecting such

last points is wrounded eubstantmlly as set

forth.

5. In a telephone exehenwe system, a me-
tallie-circuit line and a 100p—sw1toh plug, in

the two contact-pieces of which, respectively,
are connected through flexible conductors,

the two sides or branehes of the line,in com-
bination with-a switching device mto which

75
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the plug is normally ple,oed and which hdas

two pairs of contact-points, each open while

the plug 1s in the device but automatically
closed ‘'on the withdrawal of the plugs two
contact-points, one of each pair, being con-
nected to the two sides-or branches, respec-
tively, ‘'of the line, the two other points being

connected to the sides, respectively, of an op-
erator’s-telephone battery through which the

circult containing such last points is ground-
ed, and a commutator-piece moved -at the
will of the operator to open-such pairs of con-

| tact-points automatically closed on the with-
the two sides-or bra,nohes of the line, in com-

drawal of the plug, substantially as set forth.

6. In-a telephone-exchange system, a me-
tallic-cireuit line and a loop-switch plut,, to
the two contact-pieces of which, respectively,

'-pomts and- conneetlone by which the battery, { are connected, throun'h ﬂemble conductors,

120

130




502,374 - - 5 '

the two sides or branches of the line, in com- |
bination with a switching device into which
the plug is normally pleeed and on which it

operates, an operator’s circuit or system con-
talning a telephone -battery through which
said epeletel s cireuit or system is grounded,

contact-points and connections by which
when the plug is removed from the switching

device the two sides or branches of the lme

IO

20

are automatically closed to the two 51des, re-
spectively, of said operator’s circuit or sys-
tem, a vibrating bell at the subscriber’s sta-
tion grounded on one side, and contact- -points

by whmh the other 51de of the bell is con-

nected tothe circuit of the line when the snb-

scriber’s telephone is not switched for use,

substantially as set forth.

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

tallic-circuit line and a 100p-sw1teh plug, to
the two contact-pieces of which, respectively,

- are eenneeted through ﬂemble conductors,

30

- 35

40

45

50

6o

the two sides or br enehes of the line, in com-
bination with a switching device 11:1130 which
the plug is normally pleeed and on which it
operates, an operator’s calling-battery, con-

tact-points and connections by which the bat-

tery, grounded on one side, is.connected on
its other side to the circuit of the line by the
act of removing the plun' from the device, a

bell at the subsellbel s station and eontaet-,
points and connections by which the circuit

of the line isgrounded through said bell when
the subscnber s telephone is 11013 switched for
use, substantially as set forth.

3. In a telephone- exchange syetem, a me-

tallic- cn:*emt line grounded et the subscriber’s

station through a bell when the telephone is
not switched f{}l use and not otherwise, and

a loop-switch plug, to the two contact-pieces
of which, respeetwely areconnected,through
flexible conduetms the two sidesor brenehes
of the line, in eembmatwn with a switching

device in which the plug is nor mally pleeed.

and on which it operates, an operator’s bat-
tery, contact-points and connections by which
the battery, grounded on one side, is auto-
matically connected on its other side to the
circuit of the line by the act of removing the
plug from the switching device, and a com-

mutator-piece moved by the Operatel to dis-

connect the battery from such connection

‘with the line, substantially as set forth.
9. In a telephone-exchange system, a me-
tallic-circuit line grounded a,t the subscriber’s

station while his telephone is not switched

for use and a switch-plug for the line, in com-
bination with a switching device into which
the plug is normally plft,eed and on which it

operates, an operator’s calling-battery, con-
tact-points and connections by which the bat-
tery grounded on one side is automatically
eonneeted to the circuit of the line by the act

of removing the plug from the device, and a
signal-bell at the subsecriber’s station in the
normal circuit between such subseriber’s-sta-
tion and central-office grounds, SUbSﬁﬂ;DtI&HY'

as set forth.

10. In a telephone exchange system, a me-

tallic-circuitline grounded at the subscriber’s

station while his telephene 18 not switched for
use but not otherwise and a switch-plug for
the line, in combination with a switching de-

viee into which the plug is normally pla,eed

and on which it operates, an operator’s bat-
tery and her telephone, contact-points and
connections by which the circuit which con-
tains the battery and telephone grounded on

one side is connected to the cir eu113 of theline .

by the act of withdrawing the plug from the
device, and a vibrating bell at the subscrib-
er’s statlon 11ermelly In the elrcuit between
said subscriber’s-station and central-office
grounds, substantially as set forth.
11. In a telephone-exchange system, a me-
tallic-circuit line grounded at the subseriber’s
station while his ‘Lelephone 18 not switched for

use but not otherwise, and a vibrating bell

In such ground eonneetlen in combmetlon
with a cuemt at the central office which is

grounded at one end, a test recelving instru-

ment and battery in said circuit and a switch-

‘1ng device whereby the operator may at will

connect the otherend of such cirecuit with the
circuit of the line, said battery being of such
strength as to operete sald bell and seld test

receiving instrument being such as to indi-

cate the make and break of the battery-cur-

75
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35

go

rent .caused by the operation of said bell,

Snbstentmlly as set forth.
12, . In a telephone-exchange system, a me-

tallic-circuit line grounded at the subseriber’s
-‘station while his telephene is not switched for
use but not otherwise, in combination with a
circuit at the central Ofﬁee which is grounded

at one end, a test receiving instrumeut and

‘battery in. said circuit, switching devices
may at will connect the
other end of such circuit with the_ line, and a

whereby the operator

vibrating bell at the subscriber’s station in
the elremt between such subsecriber’s-station

and central-office grounds, said battery being
‘of such strength as to opel ate said bell and

sald test receiving instrument being such as
to Indicate the 111a]£e and break of the bat-
tery-current, caused by the operation of said
bell, substantially as set forth.
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13. In a telephone-exchange system, metal-

lie-eireuit lines and loop- ‘switch plugs, one for
each line, to the two contact-pieces of which,
reqpeetwe]y, are connected, through flexible
conductors, the two sides or brenehes ol the
line, in combination with a switching device

120

for eeeh plug, into which the plug is normelly |

placed and on which it operates, an operator’s

circult or system containing a telephone, a

battery through which said eperetor’s circuit
or systemis grounded, and contact-points and
connections by which, when the plug is re-
moved from the switching device, the two

sides or branches of the line are automatically

closed to the two sides, respectively, of said
operator’s cireuit or syetem substantlally as
set forth.

14. In a telephone- e"{chen ae system metal-

I?..S'_ |

130




10

each line, to the two contact-pieces of which,
respeetwely, are connected, through ﬂeuble
conductors, the two sides or branohes of the

line, in combination with a switching device

for each plug into which the plug isnormally
placed, and on which it operates, an operator’s

battery, contact-points and connections by
“which the battery, g

grounded on one side, 18
automatically oonneoted on its other side to

the circuit of the line by the act of removing
the plug from the switching device, and a,'
“commutator-piece adapted £0 be moved by

the operator to disconnect the battery from

such connection with the lme substantially |

~as set forth.

15. In a telephone- exoha,nn'e system, metal-

~ lie-circuit lines and loop- SWllJCh plugs, one
~for each line, to the two contact-pieces of

20

which, respeotwely, are connected, through
ﬂemble conductors, the two sides or b1 a,nohes
of the lifie, in combination with a switching
device for each plug into which the plug is
norma,lly placed and on which it operates, an

operator’s circuit or systém containing a tele-

phone,a battery through which said operator’s

~circuit or system is grounded, contact-points

3
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and connections by whloh bv the removal of

- the plug from the smtohmﬂ' device, the two

sides or branches of the line are automatically
closed to the two sides, respectively, of the

adapted to be moved by the operator to break
stich ¢onnection between the line and the Op-
érator’s circuit, substantially as set forth.

16. Ina telephone exchange system, metal-
lic-circuit lines and loop-SW1toh plugs, one for
each line, to the two contact-pieces of which,

reepeetwely are connected, through ﬂemble

conductors, the two sides or branches of the
line, in combination with a switching device
for each plug, into which the pluﬂ* is nor-

“mally placed, and which has two pairs of
contact-points, each open while the plug is

in the device, but automatically closed by the
withdrawal of the plug, two contact-points,
one of each pair, being connected to the two
sides or branches of the line, the two other

is grounded, substantially as set forth.
17 Ina telephone exchange system, a me-

| tallic-circuit line which is grounded at the
subscriber’s station when the subseriber’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
branohes of the line, in oomblnatmn with a

switchiiig device into which the plug is nor-.

mally placed and on which it operates, an

- operator’s battery, contact-points and con-
~ nections by which the battery, orounded on

one side, is automatically connected on its

6 - 599,374

lIe cireuit lines and loop-switeh plugs, one for | removal of the pluo* from the switching de-

vice, a commutator-piece moved by the oper-
ator to disconnect the battery from such con-

nection with the line, and a vibr‘atiing bell at
the subscriber’s station in circuilt between.

such ground connections at the subsecriber’s

70

station and the central office, substantially

‘as set forth.

18. In a telephone- e?ohenfre system a me-
tallic-circuit line, and a switch at the sub-
seriber’s station with contact-points by which

75

the line is grounded when his telephone is .

switched for use but not otherwise, in com-
“bination with a circuit connection at the cen-
tral. ofﬁee, a battery and test receiving instru-

ment in salid circuit connection, S&ld circuit
connection being grounded on one side and
connected on its other side to a plug or device
adapted to be brought into connection with

“the lme, and a Vlbretmn' bell at the sub-
“seriber’s station in the ouomt which may
“thereby be established from the central-ofiice
_ground to the subscriber’s ground, said bat-
| telyha,vmﬂ' sufficient stren frth to operete said
bell and the test receiving “instrument being
~such as to respond to the vibrations of the
~bell when the battery, bell and instrument
“are thus placed on closed circuit, whereby, by
-one motion, the operator tests 'the line and
“also calls the subscriber whose telephone is

‘1ot switched for use,substantially asset forth.
operator’s circuit, and & commutator-piece |

19. In a telephone -exchange system, me-

- tallic-circuit lines and loop- switch plugs, one
‘for each line, to the two contact-pieces of
| which, respectively; are connected, through
ﬂemble ooncluotors, the two sides or blenohes
-of the line, in combination with a swifching
“device for each plug into which the plug is
nor melly pleoecl and on which it operates, an
_operator’s circuit or system containing a tele-
phone and grounded through a battery, con-
- tact-points and oonneotmns by which, when
- the plug is removed from the swmchmﬂ' de-
_vice, the two sides or branches of the line
“are automatically closed to the two sides, re-
- spectively,of the operator’s circuit,a swna,l in-
-strument at each subsecriber’s stamon throun*h

~which the line-circuit is normally gr ounded_
- points being connected to the ‘two sides of an |

operator’s telephone, and a battery through. |
which the ¢ircuit connecting such last points

adapted to respond when placed on closed
circuit with said battery, and a commiutator-

-piece adapted to be moved by the operator to

break such connection between the line and

the operator’s circuit, substantially as set'
forth.

20. In a telephone -exchange system, a me-

tallie-circuit line which 1s ﬂrounded 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 cohtact-
“pieces of which, respectively; are connected,
-through flexible conductors, the two sides or
~branches of the line, in combination with a
| switeching device into which the plug is nor-
-mally plaoed and on which it operates; an
-operator’s battery, contact-points and con-

other sule to the circuit of the line by the l nections by which the battery, grounded on

8o
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one side, i1s automatically connected on 1ts | ing bell at the subscriber’s station in circuit
other side to the circuit of the line when the | between such ground connections at the sub-
plug is removed from. the switching device, | seriber’s station and the central office, sub-
a signal instrument at the subscriber’s sta- | stantially as set forth. :
5 tion through which the line-circuit 1s nor- In witness whereof I hereuntosubseribe my. 15
- mally grounded adapled to. respond when | name this 23d day of June, 1890.
placed on closed circuit with gaid battery, a | | MILO G. KELLOGG.
commutator-piece adapted to be moved by Witnesses: | )
the operator to disconnect the battery from - EMIL ABENHEIM,
1o such connection with the line, and a vibrat- C. STRICH-CHAPELL..
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