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UNITED STATES

PATENT OFFICE.

e i T QU TITTEE | R ——

- MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG
SWITCHBOARD AND SUPIPLY COMPANY, OF SAME PLACE. -

'MULTIPLE SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No. 592,306, dated October 26, 1897,
. -&Ppliﬁﬂtiﬂn filed Fobruary 1, 1888, Serial No, 262,664, (No model) '

To all whom it may concern.:

Be 1t known that I, M1L.0 G. KELLOGG, of
Chicago, Illinois, have invented certain new
and useful Improvements in Multiple Switch-

boards for Telephone-Exchanges, of which

the following is a full, clear, concise, and ex-
act deseription, reference being had to the
accompanying drawings, forming a part of
this specification.

My invention relates to a telephone - e:-;:—;f
change system in which parts of the sub-

scribers’lines aresingle or ground circuit lines

and part of the lines are metallic-circuit lines;
and it consists of apparatus and a system

of testing such lines to determine atone board
whether a line is in use at another board,
which requires of the operator practically the
same operations, whether the line tested be a
single ground-circuit line or a metallic-cir-
cuit line. | -

In the drawings illustrating my invention,
Figures 1* and 1° represent sections of two
multiple switchboards of the exchange to
which the same lines are connected. Fig. 2
shows a complete diagram of the boards with
all the central-office apparatus, circuits, and
connections necessary to operate them ac-
cording to my invention. Fig. 3 shows a dia-
gram of the subscriber’s-station apparatus
adapted for use on the metallic-circuit lines
of the system. . | -. | --

In Fig. 2, A is a sectional view of the switch-
board shown in Fig. 1*, and A’ is a sectional
view of the switchboard shown in Fig. 1Y,
each as indicated by the line ¢ ¢. I place as

- many boards in the central office as are found

10

45

50

necessary or desirable in order to properly
answer the calls and make the necessary con-
nections. On each board is a suitable switch
for each line. Xach switeh has a contact-

spring which normally bears on an insulated |

contact-point and has a contact-piece insu-
lated from the rest of the switch (except by
the connections as indicated) and is adapted
to receive a loop-switeh plug, and when the
plug is inserted to disconnect the spring from
the contact-point (on which it normally bears)
and connect the two contact-pieces of the
plug with the spring and said insulated con-
tact-piece, respectively. |

‘are the switeh - holes.

In Fig.' 2, ¢ g represent the springs of the

different switches, & /i the contact-points on .

which the springs normally rest, and j ; the
insulated contact-pieces of the switches. 11
¢ @ are the rubber
strips on- which the spring-jack parts are

‘mounted, as shown, and through the fronts

of which are the switch-holes?l. These holes
are adapted to receive the switeh - plugs,
(shown in the figure and marked D D’,) and
when a plug is inserted in a switch it operates
the switch as above deseribed. The insu-
lated contact-pieces j j of the switches, which

are used for metallic-circuit lines, should be
80 placed that a test-plug or other switch

testing device may be readily applied to
them. For the single-circuit lines I use test
contact-pieces separate from the line-switeh
contact-points and holes, but which may be
adjacent to the holes. I use one such test
contact-piece for each line on each board.
T'hese pieces are marked 7¢. .+ ..

I use a loop-switch plug with double flexi-
ble cord for each line on the board where its
calls are to be answered. These plugs are
marked D D', the construction of the plugs
being the same whether they are for single-
circuit or metallic-circuit lines, but the con-
nections to the plugs being different for the
different kinds of lines. f

In Fig. 2, D is for a single-circuit line, and
D’ is for a metallic-cireuit line. -

For each loop-switch plug at the board
where it is located I provide a switching de-
vice adapted to receive the plug and into

which the plug is normally placed and which

normally connects one of the contact-pieces
of the plug with the ground wire or connec-
tion of the lines, as shown and as will here-
inafter be described. |

rr are the switching devices for the two
lines shown, one device on each board.

['l" are the holes in which the plugs are nor-

ina,lly placed, and ¢’ ¢’ are contact-springs of

the devices with which one of the contact-
pieces of the plugs connects when the plugs
are 1nserted. . o

..... m m’ are the two. insulated contact-pieces

of a plug, and n is the rubber insulation of

| the plug.
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. All the springs g’ ¢’ of the several switch-.
ing devices connect to a ground wire: or con-

nectlon in which is a batte1y B’, as shown.
For each line there is a 100p1n0 -in switch

(marked T) connected in the line-cireuit as
shown and by which the operator attending.
the-line-may at will 100p either her telephone
or calling- generator in its-circuit. The loop-

ing-in switch of a line is located at the board

where the looping-in plug of the line is.lo-

cated and where the calls of the line are to
be attended to.

readily make the connections. |
In the subscriber’s-station apparatus for

metallie-circuit lines,shown in Fig. 3, 1 is the
telephone-switch. 2 is thecalling-generator.
3 is-the:. signal-receiving bell, and 4:is.the.|

subscriber’s telephone. G isthe ground con-

nection.

in.other known ways.. The.calling-generator

18y however; modified, as wﬂl herema,fter be
“described.

The: wenera,tm has . an automatm device.

(shown: in the drawings) by which;, when the
crank.is-not in motion, the wire. of the-arma-

ture:is.shunted and- the line is disconnected
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from the. ground . at-the subsecriber’s:station,

and: When the generator is-turned or opereted

the. shunt 1s- autometloally .removed:and the.
The: auto-
matic. device. shown is a modification of a
form:. very- enemﬂy used, the modification:
being: substantlelly inthe arrangement-of the:

line is.connected -to the ground.

eontact-pemts It contains a. V- shaped -at-

- tachmenttothe hubof thedri lving-wheel,apin

in the shaft which: engag ges in-the- Ve-shaped
arrangement, and- a; spring. which presses
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- of contact-points, sucecessively, of itsswitches.

| 60

against the -wheel  and  brings the pin.nor-

mally:in the: center-of the V:arrangement..

The-contact-points are substantially as shown:

and as-will produce. the sw1tch1nn' operatlons.-

described above.

w and x-are: eelhnﬂ'—annunemters one -for
each line ehown and each located 1n the cir-

cuit of:its line- e-t, the: board where its, calls
are to be answered. Two lines are shown,
one. a metallic-cireuit line and marked line

No. 1:and the other-a-single-circuit line and.
- The two sides orbranches

marked-line No. 2.

of :the: met&HIG*GlI’CHlt 11ne are marked w_ire a
and wire:b: -

The.circuit of the single-circuitlineisas fol-

lows: from. the. subseriber’s ground through
- his station apparatus, (which may be of:the.

usual style for such lines,) through the pairs

on: the.several boards, going-in each ecase to
the:spring first, thence through its.line-an-
nunciator-to one of the conductors of'its dou-

ble-cord and thence to the: eontaet-plece M 0f-
its double plug, and, when the plugisinserted.

1nto. 1ts. smtchmw device, to:the  ground

through:the eonta(,t-eprm ¢ and the b&ttely.

B'. The looping-in switch is in the circuit of

the line, as shown, before it is connected to

the plug.

should not be i in their ground-circuit.
‘test contact-pieces ¢ ¢ of a single-circuit line
should be connected together zzmd to the line,
-.ithe connection to the line being between its
‘switches and the subsecriber’s statwn
drawings-show the connections of a single-
‘eircult lme and its switch parts and appara-

. It should be conveniently:
“ mounted and placed so.that the. operator can

These.parts. may be the ueual forms:
of apparatus-and are connected as shown-or

switches.

use.
of ‘the line. calling from its normal position

the battery B’, from both lines.

‘metallic circuit.

e - 592,306

through the oth(,l conductor of its cord to the
Ic-'round or to the common ground-wire, but
the battery B’ should not be in its c»'1'013.1:1(51.---
circuit. All the contact-pieces 5 ;' of the

‘switches of a single-circuitline should be con-

nected together and to the eround or to the
common ﬂ*reund -wire, but the battery B’
All the

" The

tus as described above.
The circuit of: a.metallic- (311:'011113 Iine.18 as

follows: One:side or branch.of:the line, say
wirea, isconnected with-allthe. eontaet—pleees._ |
7 7 of: 'its-switches on the sevelel boards and
‘also to the contact-piece m' of its. loop-plug

through -one: of the.conductors of: the double

cord. The other side or branch of the line.
passes successively through the pairs:of con-
tact-points ¢g. /i of its switches on the several
‘boards, going in each case to the spring first,

thence. through: its-annunciator to the other
conductor of the. cord, and .to the contact-
piece m of its double. plun‘, and, when the plug
is-inserted into its SWltChlnﬂ‘ devwe, through
ithe contact:spring. ¢’ and the. bettery B’ to

gwmmd The 1eep1nfr -in. switch is:in the cir-
cuit of :this side.of the line, as-shown, before
it is-connected to the plug.
‘the line unite at the subseriber’s station, and
the.subseriber’s-station apparatus-is-so. con-
nected 1nto the circuit-that when the gener-
i .ator.is operated the ground connection there-
by establishied is between the wire of the.ar-
‘mature and .the contact-pieces 7 j of the
In each caseinthe switching when
a plug is taken from its normal pOSlth]l inits
'éswmchmn‘ device and placed in a line-switch
it is-s0. placed in; the. switch that the contact-
piece of the plug {(marked m) makes connec-

Thetwo mdes.of

tion with the spring-lever g of the. switch.

To insure this; the piece m may be suitably
marked. The metallic-circuit lines are nor-

mally g orounded only at the.central office and
as: lndlceted
- The sw1tchmn‘ between the. various lines of

the exchange is as follows: When an opera-

tor. receives a .call from a metallic-circult
line.assigned .to her board to be answered,

she. ﬁnds out by testing, as will hereinatter be

described, whether  the line called foris in
If it is not in use, she takes the plug

and places it, as indieated,:in the switch at
her board: of the line-wanted. DBy so doing
she removes the ground connection, tthHﬂ‘h

wanted is-also e metallie-circuit line, the two

Tlines areconnected togetherin anungrounded
The annunciator and the

| looping-in switch of the line which called is

The other contact-piece m' of the
plug:of a single- circuit: line is connected

If the lme-
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1In that circuit, and the annunciator and loop- |

ing-in switch of the other line is not in that
circuit. If the line wanted is a single-cir-
cuit line, the two lines are connected together
into one circuit with the annunciator and

looping-in switch of the calling-line in the

circult and the annunciator and switch of
the other line not in the circunit. The com-
bined circuit is thus: from the ground of the
single-cirenit line at the subseriber’s station
through the line to the contact-piece of the
loop-plug which is in connection with the
spring-lever of the switch used, thence
through the metallie-circuit line to the other
contact-piece of the plug,and through it to

the contact-piece j of the switch used, and

thence to ground. When an operator re-
ceives a call on a single-circuit line assigned
to her board to be answered, she finds out by
testing whether the line called forisin use at
another board. If it is not in use, she takes
the plug of the line calling from its normal
position in its switching device and places it,
as Indicated, in the switeh at her board of
the line wanted. By so doing she removes
the ground connection, through the battery
B’, from both lines. If the line wanted is a
metallic-¢ircuit line, the two lines are con-
nected together with the looping-in switch
and annuneciator of the calling-line in their
circuit and the others not in the circuit.
T'’he combined circuit is thus: from the

- ground of the single-circuit line at the sub-
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scriber’s station through the line to the con-

tact-piece m of itsloop-plug, thence through

the spring-lever of the switch used and the
metallic-cireuit line to the contact-piece 7 of
the switch, thence to the contact-piece m’ of
the plug and to the ground through its flexi-
ble conductor. If the line wanted is a sin-
gle-circuit line, the lines are also connected
together in a circuit in which are the annun-

~ciator and looping-in switch of the calling-
The combined cireuit is from the |

line only.
ground at the subscriber’s station of the call-
ing-line, through the line to the contact-piece
m of its plug, thence to the spring-lever of
the switch, and through the line wanted to its
ground atthe subscriber’s station. The other
contact-piece of the plug is in this case con-
nected with the contact-piece 7 of the switch.
Both are connected with the ground only,
and the operation of the system is not affected
thereby.

For each operator at her board I provide a

test receiving instrument, grounded at one
side or connected to the ground connection,
(but the ground-circuit of the instrument
must not be through the test-battery I3',) said
instrument being connected on its other side
to a test-plug with a flexible cord or other
suitable test arrangement, by which the op-
erator may connect her test receiving instru-
ment on that side at will to any of the con-

tact-pieces ;7 7 at her board of the metallic-cir-

cuit lines and to any of the contact-pieces s ¢
al her board of the single-circuit lines. The

test receiving instruments are marked S and

the test-plugs are marked T. In each casein
the drawings, & represents the ground con-
nection. | |

The test is applied for anyline to determine

70

whether or not it is in use by connecting the -

test-plug to the contact-piece 7 or ¢ of the

switch of the line at her board, as the case

may be. The test-circuit of ametallic-circuit
line when not in use is from the ground of
the test instrument through the instrument

to the contact-piece 5 of the line, thence

through the circuit of the line, the pairs of

contact-points of the line-switches, and the
flexible cord, plug, and switching device of

the line to the ground through the battery B’,
and her instrument will respond to the bat-

tery. If the line is switched, either by its

switch-plug being withdrawn from its normal
position or by a plug being inserted in any of
1ts line-switches, this test-circuit is inter-
rupted, and as no battery will then pass
through the instrument it will not respond.
The test-circuit of a single-circuit line when
not in use is from the ground of the test in-
strument through the instrument to the con-
tact-piece ¢ of the line, thence through the
pairs of contact-points of the line-switches
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and the flexible cord, plug, and switching de-

vice of the line to the ground through the bat-
tery B’, and her instrument will respond to
the battery. If the line is switched, either
by the switeh-plug being withdrawn from its

100

normal position or by a plug being inserted

in any of its line-switches, this test-circuit is

interrupted, and as no current will pass to the

instrument it willnotrespond. Ineithercase
the operator may tell whether a line isin use
or not by the fact that her test receiving in-
strument does not or does respond. |

It will be seen from the description of the
system as above described that the operators

can make all the necessary connections and

testing for a telephone systein with combined

single and metallic circuit lines, and that the
operations they go through with for each con-
nection are the same whichever kind of lines
are switched. The confusion which would
result from having two systems of testing and

switching for the twokindsof linesisavoided.
This result is obtained by the combination of

apparatus I have shown.

The system herein described varies from

that of my Reissue Patent No. 11,388, being
a reissue of my Patent No. 393,508 for which

application was filled November 14, 1887, as
far as the same relate to the test system for
metallic-circuit lines, especially in the fact

that in the system of said patent the test-bat-

tery is in the test-wire from ground to the
test-plug, in which is also the test receiving
instrument, and is therefore always in the

circuit with the test receiving Instrument,

whereas in the system of this application the:

test-battery is the normal ground connection
of the lines at the central office from which

the lines are disconnected when they are
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“switched for conversation, and the batteryis

thereforein circuit withithetest receiving in-

- strument only whilethe test of a line is- bemﬂ'

. vantages-over the system: of said patent.

10

made and when the line is not then swﬂ;ched
for conversation. This-differencein the.rel-

‘ative position of the test:battery to the test
receiving instruments.and-the: circuits- pro-

duces a System which in various ways- has.ad-
In
the. system of:this.application. the line will
not test ¢“ free” or unswitched, when already
switehed for use from any current passing

- from the test- -battery-through the test receiv-

20

with-the line.

ingiinstrument when-the. test of alineis made,

from any.accidental ground or escape: which
may- exist on the llne, because the battery in
this: system - is-then entirely. out of circuit

acter. and general: construction, and that
on -account. of - such static c&pamty when :a

- grounded test-wire: containing a -test.receiv-

30 C
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- sides or branches of a metallic-circuit line,
~ said .plug being adapted to be inserted into
" one of the switch-holes and when inserted to

60

ing instrument and battery is connected to

such a-1line the:line: becomes- charged from.
~ the battery, and during the period- of charg--

ing current:passes. throuwh the test receiv-

ing instrument, and preeautmns must be ob-

served that a . false test is-not:thereby indi-
cated. With the test-battery related to the

test receiving instruments and located as de-
seribed in:this: application there can be no

static. charge of the. line from: the battery
through the: test receiving instrument when
the test is made, and therefore 1o liability
from this source: of false test-signals.

I claim as my invention fmd desire to se-

cure by Letters.-Patent—

1. In a telephone-exchange system, multi-

ple switchboards,a single- cireuit line. n‘round- |

ed at.its outer-end, a swuch OTL eaeh of -said
boards . for said lme,, each switch containing

‘a pairof contact points.or pleces normally in
contact-and a third contact-plece nor mally:
insulated  from the rest (except by the-line
connections), the line passing Suecesswely-
through .said ‘pairs of contact- pieces:- of its
- switches and thence normally or while the
line is-not switched for conversation to a
oround wire or connection and a battery in

said oround wire or coninection, said normally-

-msulated contact-pieces of its switches being

also. connected to ground, but not through a
battery, and a loop smtch plug, the two con-
tact-pieces of which are connected to the two

disconnect the pair of contact-points which

are norma,lly in contact and connect the two

contact-pieces of the plug, one with said nor-

mally-insulated contact-piece of the switch-
and the other.with that contact-piece of the

pair of contact-pieces-which 1s then connected

with the line, in combination with test-bolts.
for. the :line, one on. each -board, each test-

bolt bemfr a,paat. from the switch-hole of the | tact- pieéce and  grounded, a battery in the

It is, moreover; well known:
that telephone-lines-have in practwe a .static
capacity, varying in.amount with their char-

' éw1t0h plug,

| line and connected- to the line, a-n_d test re-
ceiving instruments, one at.each board, each

test receiving instrument being grounded on
one side but 110‘5 through a battery and con-
nected on its.other side to a test-plug or other
test device adapted to be brought into con-

nection with:.the test-bolt at 1ts board, sub-

stantla,lly as.set forth.
2. In a telephone-exchange system, multi-

.Iple switchboards, single and metallic circuit
lines connected to said boards, a ground con-

nection: for said lines at the.central ofiice, a

battery in said gr ound connection, one branch
of each of:said metalhc circuit hnes and sald

single-cirenit lines being normally or while

’ th'ey.a,re not switched for conversation con-

nected to said ground connection, the other

branch of -each of said metallic-circuit lines.
being normally open at each: of the switch-
boards, and said metallic-circuit lines-being
nor mally and while the subscriber’s generator

18 not operated ungrounded at the subserib-

ers’ stations, and swnachmﬂ' devices at-each
board for each of the lines to disconnect the.
lines from the ground when they are switched
for. conversation,

in combination with test
receiving instruments, one at each board,

each instrument being grounded on one side

(but not through a battery) and connected on

its:-other side to a switch testing plug or de-
vice adapted at the will of the operator to
connect the instrument to any single-circuit
line and to the normally open braneh of any
‘metallic-cireuit line at her board, substan-
tially as set forth.

3. In a telephone- e'xchanﬂ‘e system & 100p
the two. 1118111&138(1 contact-pieces
Of'which*‘-ale connected to the two sides or

branches, respectively, of a metallic-circuit
line, in combination with a spring-jack switch
for a single or ground eircuit line, said switch

having two contact-pieces normally in contact
and a third contact-piece, normally insulated

from the rest (except by the circuit connec-
tions), one. of said contact-pieces which are
normally in contact being connected with the.

70
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line and the other bemﬂ' normally or while -

the line is-not switched fm conversation con-

nected with a ground wire or connection, and
a battery in said ground wire or connection,

said third. contaet—pleee being permanenﬂy

115

connected to the ground, but ot through a

‘battery, said pluﬂ beinw adapted - to be in-
serted into said switeh .:md when inserted to
disconnect the two contact - pieces- of the
switeh which-are normallyin contact and con-

nect the two contact-pieces of the plug, re-
spectively, with that contact- piece of the

switch which is connected to the line and with

said third contact-piece of the switch, sub-
stantially as set forth. =

4; In a telephone - exchange fsystem a
spring-jack switch containing a “contact- -plece

| connected to the line, a cont%ct-pleee nor-

mally or while the line is not switched for con-
versation in connection with said other con-
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ground connection, and a third contact-piece | being also connected to the ground, but not
through a battery, said switch being adapted

insulated from the rest (except by the circuit

connections) and grounded, but not through

the battery in combination with a double or
loop plug adapted to be inserted into said
switch and when inserted to disconnect said
contact-pieces which are normally in contact
and connect one of the contact-pieces of the

plug with said first-mentioned contact-piece

of the switch and the other contact-piece of
the plug with said third contact-piece of the
switeh, substantially as set forth.

5. In a telephone-exchange system, multi-
ple switchboards, a telephone-line, a spring-

Jack switch on each board for said line, each
switch containing a pair of contact-points

which are normally in contact (and a third |

contact-piece which is placed along the sur-

face of said switch-hole), said line normally |

or while the line is not switched for conver-
sation passing successively through said pairs
of contact-pieces of its switches and thence
to a ground wire or connection, a battery in
sald ground wire or connection (andsaid third
contact-piece being connected to ground but
not through a battery), in combination with
test-bolts, one for the line on each board, each

bolt being placed apart from the switch-hole

of, the line and connected to theline, and test
recelving instruments, one at each board each
grounded on one side and connected on its
other side to a test plug or device, adapted,
at the will of the operator to be brought into

connection with the test-boltatits board, sub-

stantially as set forth. |

6. In a telephone-exchange system, multi-
ple switchboards, a telephone-line, a spring-
Jack switch on each board for said line, each
switch containing a pair of contact-points

which are normally in contact, said line nor-
mally or while the line is not switched for |

conversation passing successively through

- said pairsof contact-piecesof its switches and

to a'ground wire or connection, and a battery
in said ground wire or connection, in combi-
nation with test-bolts, one forthe lineon each
board, each bolt being placed apart from the

switch-hole of the line and connected to the

line, and test receiving instruments, one at
each board, each grounded on one side but
not through a battery and connected on its
other side to a test plug or device adapted, at
the will of the operator, to be brought into
connection with the test-bolt at its board, sub-
stantially as set forth. _

7. Inatelephone-exchange system,aswitch-
board, atelephone-line, a switch on said board
for the line, containing a pair of contact-

piecesnormally in‘contact and a third contact-

piece normally insulated from the rest (ex-

~ cept through the circuit connections), one of
- said contact-pieces which are normally in con-
tact being connected to the line and the other
normally or while the line is not switched
for conversation eonnected to a ground wire
or connection, a battery in said ground wire
or connection, and said third contact-piece

|

to receive a switch-plug and said plug when
ingerted adapted to connect said third con-
tact-piece with one end of another line, in
combination with an insulated test-bolt con-
nected to the line and a test receiving instru-
ment grounded on one side and connected on
its other side to a test plug or device adapted
at the will of the operator to be brought into
connection with said test-bolt.

8. In a telephone-exchange system, -a me-
tallie, circuit-line, the two sides or branches
of which terminate in the two contact-pieces,

| respectively, of a loop-switch plug, a switeh-

ing device for said plug in which it is nor-

mally placed, said switching device having a

contact-piece which is connected to the ground
through a battery, said plug having one of its
contact-pieces in connection with said con-

‘tact-piece of the switching device when in its
‘normal position and adapted to be removed

from said normal position and placed in the

switch of another line, in combination with

a test recelving instrument grounded on one
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side but not through a battery and connected -

on its other side to a test plug or device adapt-
ed, at the will of the operator, to be brought

Into connection with said line, substantially

as set forth.

9. In a telephone-exchange system,two me-

tallic-circuitlines,in combination with double

~or loop plugs, one for each line, in the two con-
tact-pieces of which the two sides or branches

of the line, respectively, terminate, switches,

one for each line, each switch having two con-
tact-points, normally in contact, in the circuit

of one of the sides or branches of its line, a
switching device for each plug, in which the
plug is normally placed, each switching de-

vice having a contact-piece which, when the
plug 1s inserted, is in connection with that
| side or branch of the line in which are said

contact-points of its switch and which con-
tact-piece is connected to the ground through

a battery, said plugs being each adapted to be
withdrawn from their normal position and

placed in the switch of the other line and
thereby disconnect the lines from their
ground connection and connecting them to-

| gether, in combination with a test receiving
instrument grounded on one side but not

through a battery and connected on its other

side to a switch testing plug or device adapt-

ed to be brought into connection with either
line, substantially as set forth. .

10. In a telephone-exchangesystem, metal-
lic-circuit lines normally grounded at the cen-
tral office and there only, line-switching de-
vices at the central office, one for each line,

each switching device containing three con-

tact-pieces, two of which are normally in con-

tact, and one of said pieces which are nor-
mally in contact being connected to one side
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or branch of its line, and the third contact-
piece being connected to the other side or

| branch of its line, double or loop plugs with
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~ tively attached to the two sides or branches |
of its line, and the other ends of the conduc- |

vl

10

~ therein, connecting said contact- -piece with

“double flexible cords, ‘one for each l'ine, thé |

two conductors of each cord being respee-

tors being attached to the two contact-pieces

of the:trplug,respectwely and ground switch- |
. Ing devices,.one for each pluo' in which the-
plug is normally placed, each of said switch-
ing devices having a contact-piece which is

conneeted to the wround through a battery,
and when its plun' is in its normal position

that contaet-plece of the plug which is con-

nected to the same side or branch of the line
as its said pairs of contact-points are in, said

~plugs being a,dapted to be withdrawn from

20

~ them together, in combination with a test
receiving 1nst1ument orounded on one side |

20

their 1101ma1 positions and placed in the

switeh of another line, and when so placed to

diseonnect the two lines from their ground

connection through the battery and connect

but not through a battery, and connected on

1its other side to a switch testing plug or de-
vice adapted, at the will of the operator, to
" be. brought into connection with either of

sald thud contact-pieces of the %Wlteheq sub-
stantially as set forth.

lie-cirenit lines normally grounded at the cen-

~ tral office and there only, multiple switch-

35

40

. each line, the plugs being dmtmbuted among

boards for said lines, line-switehing devices
for said lines, one for each line on eaeh board,
each switch eonbammﬂ* three contact-pieces,
two of which are normally in contaet, the con-

| -taet—pleces of the switches whichare nonmally'
in contaet bemﬂ' in the cireuit of one side or

braneh of thelr line and the other eontact-

pieces of the switch being connected to the

other side or branch of the line, double or
loop plugs with double flexible cor: ds one for

 the several boards, the two conductors of e&eh

cord being attached to the two contact-pieces

of its plug, respectively, and the other ends

of the eonductors being attached to the two

sides or branches of then line, regpeetively,
and ground switching devwes a’r the several

boards for said pluﬂ‘s each ground switehing -
device having a contact-piece which is con- |

nected to the ground through a battery, said

plugs being normally pla,(,ed in their ground

35

sw1teh1ng devme and when so placed g ﬂ'round-
ing that side of their line in which are said

pairs of eontact-points, through the battery, |

each of said plugs being adapted to be with-
drawn from its normal ]_5)0&11]1011 and placed in

 the switch of another line and thereby dis-

.-'60

conneet the two lines from their ground con-
nection through the batteryand connect them
together, in combmatmn with test receiving
inétruments," one at each boeard, each instru-

ment being grounded on one Slde, but not |

through a battery and connected on its other
side ta a switeh testing plug or device, adapt-
ed, at the will of the Gpemtor to be br ought

in to connection with any ot said third contaet—'”

combmatlon of a

pieces of the switches at 1ts board, substan—
tially as set forth. | |

12. In a telephoné exchange System the
combination - of a metallic - eueult line, a

70

switch-plug for the line, a switching device

into which the plug is normally placed and

on which it operates, a ground wire or con-

nection with which one %1(16 or branch of the

line is normally in connection, a battery in

said ground wire or eonneetlon and contacts
by WhIGh such normal connection of the line
with the ground wire or connection is auto-
matically broken when the plug is withdrawn
from its normal position in the switching de-
vice, substantially as set forth. -
13. In a telephone-exchange system, the

plug for the line, a .switching devwe into
whieh the plug is normally pl&eed and on
which it operates, a ground wire or connec-
tion with which the line is nor mally in eon-
nection, a battery in said ground wire or con-

nection and contacts by which such normal

connection of the line with the oround wire

or connection is automatically broken when

the pluﬂ' is withdrawn from its normal posi-

tion in the sw 1tch1n0' device, substantially as
| set forth.
-11. In'atelephone-exchange system, metal- |

14. In a telephone- exehmwe system a, me-

tallic-circuit line, a switch- phlﬂ' for the line,

a switching device into which the plug is nor-

mally placed and on which 1t operates, a

oround wire or connection -with which one
side or branch of the line is normally in con-

75
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telephone - lme a swﬁeh- |

90
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nection, a battery in said ground wire or con-

neetmn and contacts by whwh such normal
gonnection of theline with the ground wire or
conneetion 18 automatwally brolken when the
plun* is withdrawn from its normal position

105

in the switching device, in combination with

a test receiving instr ument grounded on one
side and eonneeted on 1its 013he1 side to a plug

or device adapted to be brought for testing

into connection with the 111]@ Snbstantmlly
as set forth.

110

15. In atelephone-exchange system, a tolo-

phone-line, a switeh- pluw for the line, a
switching device into which the plug is nor-
mally placed and on which it operates; a
oround wire or connection with which the
line is normally in connection, a battery in

said ground wire or connection and contacts

by whlch such normal connection of the line
with the ground wire or connection is auto-

matleally broken when the plugis withdrawn -
from its normal position in the switching de-
- viee, in combination with a test receiving in-
- strument grounded on one side and eonnected

on its othel side to a plug or device adapted

I15
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125

' to be brought for testing into connection with
- the line, substantmlly as set forth. |

16. - In a telephone-exchange system, the

combination of a metallic- cuemt line, a

130

switeh-plug for thelinehaving a contact-plece

with which one side of the line is normally

_H.connected a switehing device into which the

plag is nnm&l]y pla,ced, a contact-piece in
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said switching device with which said con-

tact-piece of the plug comes'in contact when
the plug is inserted into the switching de-
vice, a clrcuit wire or connection connected
on one side to said contact-piece of the
switching device and grounded on its other

side, and a test-battery in said circuit-wire,

substantially as set forth. |

17. In a telephone-exchange system, the
combination of a telephone-line, a switch-
plug for the line having a contaect-piece with
which the line is normally connected, a
switching device into which the plug is nor-
mally placed, a contact-piece in said switch-
ing device with which said contact-piece of
the plug comes in contact when the plug is
inserted into the switching device, a circuit
wire or connection connected on one side to
sald contact-piece of the switching device
and grounded on its other side, and a test-
battery in said circuit-wire, substantially as

set forth.

13. In a telephone-exchange system, a me-
tallic-circuit line, the two sides or branches
of which are normally open to each other
at the central office, a ground connection
through which one side or branch of the line
18 grounded there, and a battery in said
ground connection, in combination with a
switch for the line adapted to receive the
switch-plugs of other lines, a pair of switch-

~contacts normally closed but open while a

plugis in the switch, a switch-plug for the
line, a plug switching device in which the
plug is normally placed, and a pair of con-
tacts which are closed while the plug is in

the switching device and opened by the with-

drawal of the plug from the device, said
branch ot theline whichis normally grounded
passing through said pair of switch-contacts
and thence through said other pair of con-
tacts to ground, substantially as set forth.
19. In a telephone-exchange system, a me-
tallic-cireuit line, the two sides or branches
of which are normally open to each other at
the central office,a ground connection through

- which oneside orbranch of theline is ground-

50
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ed there, and a battery in said ground con-

nection, in combination with a switch for the

line adapted to receive the switch-plugs of
otherlines, a pair of switch-contacts normally

closed but open while a plugis in the switch,

a switch-plug for the line, a plug switching
device in which the plug is normally placed,
a pair of contacts which are closed while the
plugis in the switching device and opened by
the withdrawal of the plug from the device,
sald branch of the line which is normally
grounded passing through said pair of switch-
contaets and thence through said other pair

of contacts to ground, and a test receiving

instrument grounded on one side and con-
nected on its other side to a plug or device
adapted to be brought for testing into con-
nection with the other side or branch of the
line, substantially as set forth. |

- 20. In a telephone-exchange system, a me-
tallic-circuit line the two sides or branches of
which are normally open to each other at the
central office, a ground connection through
which one side or branch of which is normally
grounded there, and a battery in said ground
connection, in combination with switches

for the line, one on each of the multiple

switchboards, each switech being adapted to
receive the switch-plugs of the other lines lo-
cated at its board, a pair of contacts for each
switch which are normally closed but opened
while a plug 1s in the switeh, a switch-plug
for the line, a plug switching device in which
the plugis normally placed and a pair of con-
tacts which are closed while the plug is in
the switching device and opened by the with-
drawal of the plag from the device, said
branch of the line which isnormally grounded

passing successively through said pairs of its

switch-contact points, and thence through
the other pair of contacts to ground, substan-
tially as set forth. -

21. In a telephone-exchange system, a me-
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tallic-circuit line the two sides or branches of

which are normally open to each other at the
central office, a ground connection through
which one side or branch of which is nor-
mally grounded there, and a battery in said
ground connection 1in. combination with
switches for the line, one on each of the mul-
tiple switchboards, each switch being adapted
to recelve the switch-plugs of the otherlines
located at its board, a pair of contacts for
each switch which are normally closed but
opened whilea plug isin the switch, a switch-

plug for the line, a plug switch device in

which the plug is normally placed, a pair of
contacts which are closed while the plug isin
the switching device and opened by the with-
drawal of the

passing successively through said pairs of its
switch-contact points, and thence through
the other pair of contacts to ground, and a

test recelving instrument grounded on one

side and connected on its otherside to a plug
or device adapted to be brought for testing
into connection with the other side or branch
of the line; substantially as set forth.

| MILO G. KELLOGG,

Witnesses: -

MI1LTON HEAD,
CALVIN DE WoLr.
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branch of the line which is normally-grounded
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