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- ELECTRIC COMPANY, OF SAME PLACE. |

MULTIPLE-SWITCHBOARD APPARATUS.

SPECIFICATION forming part of Letters Patent No. 496,904,' dated May 9, 1893.
Application filed February 7, 1890;' Serial No, 339,697, (No model.) L

To all whom it may concern:

Be it known that I, CHARLES E. SCRIBNER,

a citizen of the United States, residing at
Chicago, in the county of Cook and State of
g Illinois, have invenfed a certain new and use-
fullmprovement in Multiple-Switchboard Ap-
paratus, (Case No. 225,) of which the follow-
ing is a full, clear, concise, and exact descrip-
tion, reference being had to the accompany-
10 ing drawings, forming a part of this specifi-
cation. | I |
My invention relates to the cireuits and
- switeh board apparatus of multiple switch
- board systems and its object is to provide a
15 listening, ringing and grounding key and fest
circuits whereby the work of -the operators
in receiving and answering the calls and con-
necting and disconnecting the lines may be
facilitated. o |
My invention will be described in connec-
tion with metallie circuit systems, each line
 being provided with a generator, bell and tele-
phone set at the subseriber’s station and be-
ing connected each with a different switch on
25 the different switech boards and with one of

my listening, ringing and grounding keys.

The subscriber’s generator when operated is

‘broughtautomatically into a circuit formed by
orounding one limmb of the metallie circuit at
20 the subscriber’s station,the limbthusground-

ed being connected through the subscriber’s-

annunciator and battery to ground at the
central office, the other limb of said metal-
lie cireuit being normally open at thecentral
35 office and being connected with the test pieces
- of theswitchesof theline and being branched
to a normally open contact spring of the
orounding switech. The subscriber’s genera-
tor when not in active use is shunted in the
40 ordinary manner to remove its resistance
from the circuit; the ground branch at the
subscriber’s station also being open. The
combined ecalling, listening and grounding
switeh I have termed the cord switeh; this
45 cord switch is of such construction that when
the plug is lifted the operator’s telephone

and the individual annunciator are bridged

across the strands of the cord of the loop

of the metallic éircuit is connected beiﬂg .

closed when the plug is thus lifted. By fore-

ing down a plunger to change the position
of certain of the springs of the key the gen-
erator at the central office is brought into 55
circuit and current sent in the proper direc-
tion to ring up the subsecriber wanted, the

| calling subscriber’s line being at the same

P L.

cuit formed by the two lines.
. tion of the cord switch issuch that the opera- ¢

consists in simply touching this plug to the

time opened. By throwing this plunger for-
ward an arm carried thereon is brought
against one of the springs to diseonnect the

EiYe '

operator’s telephone while maintaining the

annunciatorin a bridge across the metallic cir-
The construc-

tor’s work in calling, answering, testing and
making the connections and disconnections is
greatly facilitated, the changes in the circuits
by means of this cord switch being accom-
plished simply by lifting the plug and mani-
pulating a single handle or knob. The eall
having been received by the operator and the
plughaving been lifted the subsecriber speaks
tothe operator, givingtheoperator the number
of the subscriber wanted. The operator now
teststhe line ealled for by meansof the termi-

70

75

‘nal loop plug of the calling subseriber which

was lifted when the annunciator of the calling
subscriber was first thrown down. The test

| 8¢
test piece of the switch of the line called for.
If she hears no click in her telephoneshe will
know that the line is busy, but if a click is
heard indicating that thereis battery present
on the line tested she will know that the line
18 free. As before stated one limb of each
circuit at the central office passes to ground
through a battery; now if the plug of that
line be lifted this battery will be taken off. ...
Moreover, if a plug be inserted.in aswitch of 9*5
any linethe same battery will be disconnected
from the line at the contact of the switch.-:
which is open by the insertion. of the plag;,
and hence as will be seen upon examination
of the circuits the operator testing will get no ¢
battery current when a line is busy, that is, ~
1 its plug has been lifted or if a plug has
been inserted in any spring jack of the line .

plug, the normally open contact spring to| tested upon either of the switch boards;
50 which the branch of the normally open limb ! hence no click in the telephone indicatesthat roo




the line is busy and a sound in the telephone | changes in the electrical connections will take

IO
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25

indicating the presence of battery current in-
dmetee thet the line 1s free.

"My invention is more especially designed
for metallie circuit qystems of telephone ex-

changes.

My invention will be readily understood by
reference to the accompanying drawmgq, in
which—

Figure 1 is a diagram illustrative of two

metallic circuit telephone lines connected

with multiple switech boards, upon which

boards are provided calling and ringing keys.

and test cireuits embodylnﬂ‘ my 1nvent10n
Fig. 2 is a rear elevation of the operator’s
cord switch. Fig. 3 isa side elevation there-
of, partly in section.
tion thereof. Fig. 5 is a plan view on line
x—ax of Fig. 3. Flg 6 1s a view from below
upon line y—yof Fig.3. Fig.71isa detailed
perspective view of the spring which may be
connected with the test portion of a metallic
circuit. Fig. 8 is a detailed perspective view

of the spring adapted to be operated by the
Fig. 9 1s a sideelevation of |
the listening, 11no*ing and grounding switch, |

heel of the plug.

the knob or plunger being thrown forward in

- position to disconnect the operator’s telephone

30
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and leave the metallic cireuit of the telephone |
line complete.
Like parts are mdwated by snnllar letters |

and figures of reference thloun*hout the dif-
ferent figures.
- I will first desecribe the eord switch or gen-

eral switeching device which I have refel red

toas thelistening, ringing and grounding key.

This instrument is illustrated in Fig. 2 to 9in-

clusive without the plug; the plug, however,
is shown resting in the socket of this cord
switeh at board 1of I'ig. 1, and the position of

the switch thus shown may be considered as

the normal position thereof, and as shown °

at board 1, Fig. 1, the metelhc socket a of the

 cord switch is connected to ground through a

battery, the metallic heel of the plug b form-
ing a medium for connecting spring ¢ with
said socket ¢ and hence with the ground. It

- will be observed, as shown for exa,mple in Fig.

50
55
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9 in side elevatmn that the metallic frame
through which the cord passes is mounted on
base of insulating material. The guide

_pleee of the plunﬂ'er as' hereinafter more
is pivoted to this frame.

fully explamed
The springs ¢ d f g assume different relations
to one another accordingly as the plug b is
in the socket or removed from the same,
and according to whether the knob or han-
dle A is upuﬂ'ht or drawn forward to the
position shown in Fig. 9. Thus-as shown in
Fig. 1 the springs ¢ d the contact piece e and
the springs f g will be separated from one an-
other. When the plug is removed and the

~ handle of the plunger & upright as in Fig. 3

the springs cd and g will be brought into con-
tact with one another and at the same time
the spring f will close upon contact piece e.

Fig. 4 is a front eleva-

‘an inclined bearing surface upon spring d

496,904

place simply on removing the plug b from the
socket. This results from the fact that the

70

contact piece e forms, as it were, a stop for the

springs ¢ d g f, the tension of these springs

being so adjusted that their free ends nor-
mally press in the same direction, that is to

say, toward the contact stop ¢; therefore the

75

electrical connections formed will be certain

since all thesprings press together in thesame
direction. Now it may be desirable to again

separate these contacts except the contact

| between springs ¢ d, that is to say, it may be

desirable to separate spring g from contact

| with the springs cd and to separatethe spring

J from contact e without separating or dis-

connecting the springs ¢ d. Such a result

13 accomphshed asshown in Fig. 9 by forcing
spring ¢ over away from spring g. By

means of the rubber stud d’ between spring

d andspring £, spring 7 is earried away from

contact e at the same time 'spring d is car-

ried away from spring g; thus two of the
three pairs of contacts are opened and one
pair permitted to remain closed, that is to say,

‘springs ¢ d when spring d is thus forced over

in the proper direction. This is accomplished
by throwing the handle & forward so as to

bring the arm ¢ against the inclined plene or

beveled block / prowded upon said spring d.

As shown in Figs. 7 and 8 the spring ¢ is
| provided with an opening or slot ! through
which the block k& protrudes, thus affordmﬂ'

b |

‘which surface the arm ¢ takes when the plun-
‘ger or handle 7 is thrown over to the position
The function of this cord
.switeh asa ﬂ*roundmﬂ' Jack is quite smlple as
before mdleeted ‘that is to say, the spring ¢
‘when resting a,ﬂ'(unst a metallie piece, as the
heel of plucr b inserted in the socket, serves

Shewu in Iig. 9.

to connect said spring ¢ with the O'round
through the medium of the heel of the plug

and the metal frame of the ﬂ*1oundmn' smteh |
"which metal frame as before sta,ted is eon— o
‘nected to ground through a test battery. |

80
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- As used in multiple switch board systems 1t |

mll be understood that each subscriber’s ter-

IIj5

minal cord and plug will be provided with a

cord switch and each operator will have a

certain number of lines whose initial calls

she will answer. Now in such case the con-
tacts e of all the cord switches of the lines
assigned to her will be common, that is, con-

I120

neeted together, and also that the springs g

of all these emd switches will be common,
the contacts e being connected with one elde

of her telephone and the springs g with the rzg

other side thereof, In order that she may

readilv connect her telephone as occasion

may requive with any one of the lines assigned
to her. The feature of this cord ew1tch re-

lating to ealling or signaling will be best un-
derstood by referenee to Flﬂ' 4. The outer

springs m m’ may be considered as connected
with the two sides of the ﬂ'enelatm or source

130

The tension of the spr ings is such that such | of electricity. The SP““”S n n’may becon-
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- block £ on spring d, or whether uprw'h_t as
shown for example in Fig. 3. In either of

25

S0

35

sired to loop the calling generator.

496,904

sidered as connected with the different

of the plug,

strands of the cord of a loop plug inserted | which limb g’ branched through the annun-

in the switeh of a line into which it is de-
Spring o
may be considered as connecting with the
line of the subscriber who has called and
over whose line it is desirable to preventthe

signaling current from being sent. Now it
will be observed that the end of the plune'er
18 In such relation to the springs n n’ that
when the plunger is forced down spring »’
will be separated from spring o and closed to
spring m’” while Sprmﬂ' n Wlll at the same
time be closed to spring m; thus the gen-

erator if connected with Springs m m/’ Wlll‘
be looped into the cords, that is to say, into

the metallic circuit of the line wanted.
It will be observed thatthe plunger /4 is sup-
ported in a pivoted guide piece p, this guide
piece having the extensmn or arm 7. Now it;
matters not in what position this guide piece

p may be, that is, whether in the position

shown in Fig. 9 tﬂted to bear against the

these positions the plunfrer I may be forced
down to operate the springs n n’ for any pur-
pose desired. The set of springs placed un-
der the plunger % is operated by foreing the
plunger down. The other set of springs is
operated by using the plunger 2 as a handle,

and turning the piece p upon its pivot so as |
to bring the arm 2 thereof against the bear-

ing _surt‘a,ce k, as illustrated in Fig.9. When
thu’s used the pivoted guide acts as a shifting
lever.
thisshiffingleverwithan opening correspond-
ing with the opening in the metallic frame so

 that the cord may pass through the same.

40

T will now describe 1n detail the circuits

illustrated in diagram in Fig. 1 in connection

with one of these cord smtohes at each of the

- two switch boards.

45

5o

Telephone line ¢ extends in two limbs or

branches ¢’ g2 from station 1 to the central

office, the limb ¢" being connected through a

switeh ¢° on the first board and thence through
a switch ¢*on thesecond board, and thence to
spring o of the oallmw portion of the switch,

thence to spring n’ thereof and thence to the

strand of the cord of plug b eooneotmﬂ' with
the tip thereof. The annunciator ¢°is 11:1-

cluded in a branch ¢° extending from limb ¢’

55

6o

through said annunciator to spring ¢ of the
cord smteh Now when plug b’ is resting in

its socket the contaet between spring c and

spring d of the switch at board 2 will be open
and spring ¢ will be connected to_ground
through battery.
norma,lly closed to ground through ba,ttery at
the central office, the braneh or bridge ¢° in-
cluding the annunciator ¢° forming a part of
thle n'rouuded circuit. In other WOI’dS limb
q’ branches in one direction through the an-
nunciator and m the other dlrectlon to con-

taet o, spring n’ and one strand of the double

This limb ¢’ is therefore

e S il L

I find it most convenient to provide .

ciator, through the annunciator ¢% the branch

is continued by wire q®to a point connecting

and tracing from the point at

with the otherstrand of the cord, which strand

is connected with the sleeve of the plug,

and the same point connecting with sprlnn'
¢.of the cord switch; thus the branch in-
cluding the annunclator forms abridge across
the tw'o strands of the ‘cord.

The other

75

llmb Q® extendsto the test pieces of swwehes _

¢® ¢* and is also provided with a branch g°
which is connected with spring d of the

| switch; therefore normally the limb ¢* is
ice, that is to say, the
test pieces of qg° q* are normally open and

open at the centml of

the braunch ¢7 is normally open because nor-
mally contact springs ¢ d are sepala.ted by

the heel of the plug b’ resting in the socket

forcing the spring c away from contact with

spring ¢ has a connection to the strand of the
cord connecting with the sleeve and heel
thereof, and hence when sprmﬂ's ¢ d are in
contact the circuit of limb ¢* may be traced

80

'sprmo' d. It should be observed that the

90

by limb ¢* to spring d, thence to springcand

thence to the sleeve of plug 6’.

At station 2 T have shown the subsecriber’s
outfit somewhat in detml
cuit of the line r» of station 2 extends in
branches 7’ and »* to the central of

The metallic cir-

ice and.

is connected with sw1teh1nn' devieces afterthe

manner described with respeet to line ¢, nor-
maliy the telephone resfs upon. the switch
lever.
erator current will be sent from ﬂ'rolmd at

‘station 2 over limb 7’ through annunomto;
7% included in the branch or bridge 7 to

spring ¢ at board 1 through the heel of plug
b of socket a and thence throucrh the battery
to ground.

I1CO

In this position on turning the gen-
‘105

- The shutter 73 bemn' thrown

down the operator will pick up the pluc-' b to

answer the call. The generator at subscrib-

er’s station 2 is of well known construction.
The wire leadmﬂ' from the center of the gen-

110

erator mmature to the telephone ewmch 1S

connected with the open limb 7* of the cir-
cuit when the telephone is hung upon the
‘switch.

This connection will therefore be
c41mply an open branch when the generator

the metallic frame of the generator.

is operated to close the ground eontact with .
In this

_meta,noe, I have shown the driving shaft
passing through a sleeve, and a V- shaped'
‘bearing surfaoe between the hub of theecrank

120

and the sleeve so that the shaft w111 be auto-

‘matically moved 1onﬂ'1tud1n.:mlly to open the
shunt and close the ground contact.
are other well known mechanical eonstruo-_.
tions for accomplishing the same result..

There

125

Now in describing the manner of makmcr |

the connections I will assume that the Sub- |
scriber of stotlon 1 has called throwing down
the shutter ¢% and that.the operator at board

130

2 has simply lifted the plug b’ from its socket. |

The operator’s telephone s will thus be looped

cord which- strand is eonneoted with the tip | into the clremt of hne q as will be seen by’:'_-] _

115



~ the p031tmn of the ew:tteh that is to sey the

limb ¢" may be traced to sprlnn* f and thence
to econtact e through the telephone and back

to spring ¢ and thenee to sprmﬂ'  with which

branch ¢" leading to limb ¢? is connected.
The telephone is thus looped into the metallie

~ circuit and the subscriber taking down his
- telephone informs the operator hetemnn' at

IQ

20

~eircuit through the plug.

telephone s what connection is desired.

is wanted. She must now test to see whether

or not this line » may not be already con-.

nected at some other section of the switch
board, for example at board 1. This test is
made by simply touching the tip of plug b’
to the test piece of switeh s’. Now if the line

is free the battery connected with branch 74

at spring ¢ of cord switch of board 1 will find
The circuit which
is thus formed may be tr aeed from ground at
board 1 through the battery tosocket a, thence
through heel of plucr b to springc, thence over

| .' bra,nch r* to limb fr through the contact and

25

 the tip of plug b’ is applied. Now from the |

30

35
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spring of switch s’ and thence through the

switeh s* upon the first board and thence-

through the station 2 to limb 7?, and thence
asshown to the test plece of switch s’ to which

tip of plug b’ the circuit may be traced, we
will say, to springs n’ o, thence to spring f and

contact e in contact therewith, and thence.
through half of the winding of the telephone |

to ground,the ground connection of the tele-
phone being at the middle s® of the coil of the
telephone. Thus it will be seen that the test

battery has found circuit as traced over line

r and a strand of the cord of plug b’ through
a portion of the winding of the 0perat01’"
telephone s to ground.

It should be observed that if the sleeve of
‘the plug should be connected with the test
piece of the switch s” we should have a cir- |
cuit complete through the telephone, the cir- |

cuit being from the sleeve through the strand
of the cord connected therewith to spring

¢ and thence by spring g to common point

S8 and to ground. ‘Assuming then that the

50

55

~ knob % of the plunﬂ*el thus looping the gen- |

line 7 being thus tested is found free, that is,
that bettery current was found present at the

test piece of switch s’ the operator will com-
plete the connection by inserting pluﬂ' b as |
‘shown into the spring

jack emtch s’, thus
looping the two lines ¢ » together in _metallle
circuit. After beingthus looped together the
operator will ring up station 2 by depressmﬂ'

erator s* into the circuit of line r as before

- described; the bell at station 2 will thus be

60

Trang. The operator will now in order to dis-

connect her telephone brmn' knob A foxward
as shown in Fig. 9.

It will be understood that thesprings mm”

n n’ and o are in Fig. 1 indicated in the best
position for showing the circuits, that the
preferable constr uction is as shown in the de-
tailed drawings, these springs being in planes
at right angles to the planes of the springs ¢

The
operator, we will say, is informed that line »

496,904

d f g 50 that in tﬂtmg the knob or plunger
hforward thelower end thereof may be moved
without coming against springn as would ap-

| pear from the pOSlthIl of the springsin Kig.

1. The operator’s telephone is thue dlseon-
nected from the cirenit and the Q,ubserl_ber

| wanted called, the individual annunciator ¢°
of the ca,llmﬂ' subscriber being left, however,

in the branch q 5 that is tosay the mdtwduel

7'3.

75

annunciator ¢° is left to serve as a clearing

out annunciator in a bridge closed across the
two sides of the metallic circuit formed by
uniting the two telephonelines g .

We will
‘now suppose that when liner was thus tested
the plug b had been lifted; in such case it is

80

evident that the heel of plun'b being removed

from between the spring ¢ and the socket a

the battery in the ground connection of socket
a would be cut oﬁ and no sound would be
heard in telephone s since there would be no
battery current present and no sound would
indicate that the line was busy. Suppose
again that the line » was busy on account of
a eonneetlon at switech s* of another board;

now the insertion of the plug 111 switch s?
would open the branch or limb #’ at contaet
of switch s* and hence the test battery would
be cut off at said contact of switch s?; that
is to say, the circuit of the testbattery mwht

be traced to socket a through the heel of p]\uo*'

b to spring ¢, thence to the contact of switch
s" and the spring thereof and thence to the

contact of swifeh s° but at this contact of

switeh s°the circuit would be interrupted be-
cause the spring of the switch s* would be

lifted from its contact; hence there would be

no current sent through the telephone s when

‘the test was made; therefore lifting of the
terminal plug as b of a line makes The line

test busy and inserting a plug in any switch

go

95

YOO

105

of any line makes- the line test busy at all_ |

~other switches.

It should be observed that the Opemtlon of

IIO

making a disconnection in response to a clear-

ing out signal is facilitated, the only motion

necessary bemcr to Wlthdra,w the plug, as for
example plug b’ and replacing it in its socket,

‘the act of Ieplaclnw it in ifs socket auto-

matically moving the plmted guide pleee p
into place.

My invention admits of various modifica-
tions which would readily suggest themselves
to those skilled in the art and I therefore do
not limit myself to the preelse detalle of con-
struction shown. |

Having thus described my invention, I
claim as new and desu'e to secure by Tetters

- Patent—

1. The ecord sw1teh havmn' the metalhc
frame thereof connected with n'tound through
a battery,the springscd g f havmcr a tension
in the same direction toward the StOp Or ¢on-

tact ¢ and a metallic piece or plug adapted to

be inserted in said metallic frame to bear

I15

I20

125

130

agalnst spring ¢ to wedge the free end thereof -

away from its contact “with springs d and ¢

and to permit spring f to sepa,rate from the
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contact e while a ground connection is main-

tained with spring ¢, substantially as and for
the purpose specified.

2. In a cord switch the combination with |

the frame provided with the plugsocket and
opening for the cord,of the pivoted arm or le-
ver provided with'an opening corresponding

to the opening in the frame and the springsc
d, spring d being provided with a block of in-
sulating material having a curved or inclined

bearing surface projecting through thespring
¢ in the path of said pivoted arm when tilted,

‘together with the plug and cord -passing

 through said opening, whereby the free end

20

of spring d may be forced into contact with
spring ¢ by the movementof said arm against
the inclined surface of the said block, while

on restoring said plug to its socket the piv-

oted arm is carried back to its normal posi-
tion and said springs ¢ d separated.
3. A plunger mounted npon a pivoted guide

~having a projecting arm, a set of springs or

contacts operated by forcing down the plun-
ger and a second set of springs operated by
tilting the pivoted gunide to cause the said arm |
to act upon said second' set of springs, sub-

stantially as and for the purpose specified.

4. A telephone line normally extending in

_30

“cluding the springs and contacts of the
switches of theline, and being connected nor-
mally through the individual annuneciator,

35

two limbs to the central office from the sub-
seriber’s station thereof, one of said limbs in-

and thence by a spring of the cord switch to

the metallic heel of the terminal plug of said
line, and thence through battery to ground,

the other limb of said circuit beingconnected

- with the test pieces of said switches, whic¢h

 test pieces are normally extended by a branch

40

- 45

to another spring of the cord switeh, which

spring is rormally open, and the subscriber’s
- generator adapted to close a connection to.

ground at the subscriber’s station when op-
erated combined, substantially as described.
5. A metallic circuit extending from the

subscriber’s stationin two limbs, one limb be-

ing connected through the springs and con-

50

55
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tacts of spring jack switches on different
switch boards and to the tip of the terminal
plug of the line, the other limb being con-
nected to the test pieces of said switches and
by a branch to the sleeve of sald loop plug,

“a telephone and a switeh adapted upon lift-

ing the plug to bridge the telephone into the
circuit, substantially as and for the purpose
specified. o

6. T'wo telephone lines in metallic circuit
connected together by the terminal loop plug
of one of said lines inserted in the spring jack
switeh of the other line, switching apparatus
operated by lifting said plug from its socket,
each of said lires having a normal test bat-
tery connection, the test battery connection
of one line being cut off automatically by lift-

ing the terminal plug thereof from its socket |

and the battery connection of the other line

Spring jack switch to lift the Spring or_léirer '
thereof, whereby both of said lines arecaused -

to test busy when in 1se, substantially as and
for the purpose specified. S

7. The combination with multiple switch

boards of telephone lines each connected

therewith in metallic circuit and each being

provided with a terminal loop plugand cord,

the terminal plug of one line being adapted
to be inserted in the switch of any other line

upon the board where said plug is placed, and

a cord switch and test battery in connection

with each line, substantially as and for the
purpose specified. - -

8. The combination in a cord switch of a
slotted spring, a spring adjacent to said slot-
ted spring ecarrying a block & protruding
through the slotted spring; a plug adapted to

‘movetheslotted spring, a shifting leveradapt-

>

70.'.
75

Bo

ed tobear againstthe insulating bloek tomove

the spring upon which said block is mounted,

whereby the contact between the springs may

be maintained closed or open accordingly as
the plug islifted from or placed in the switch.
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9. The combination in a cord switech, of a

frame for carrying the contact pieces of the

switch, a set of springs mounted on said

frame, a shifting lever to move said set of

springs, a second set of springs and a plun-
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oer mounted in a pivoted guide to move the
second set, as and for the purpose specified.
10. The combination in a cord switch, of a

frame for carrying the contact pieces of the
switch, a set of springs mounted an said
frame, a shifting lever to move said set of

springs, a second set of springs and a plan-

ger mounted in a pivoted guide to move the

second set, and a plug adapted to alternate

with the lever in operating the first set of
springs, as and for the purpose specified.
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11. In a telephone switch board a circuit '

from ground through a test battery, thence to
springs and contactsof the different switches
of a telephone exchange, thence through a
metallic circuit including a subscriber’s sta-
tion, thence to the rings or test pieces of the
switches and thence to a contaet of a cord

switeh, in combination with a cord switch,

plug and cord, whereby the operation of the

110
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| cord switch by the plug may remove theground

and connect the branch from the test ringsto

the cord, substantially asand for the purpose
specified. | | o
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12. The combination in a telephoneswitch

board system, of a cord switch, a plug and a

plunger for controlling the springs of said
| cord switeh, a metallic eircuit connected with

said cord switch, one branch of said metallic

circuit being grounded through a battery,and
‘the other branch of said metallic circuit be-

ing left open in said cord switch when the
plug is inserted in said cord switeh, and a
telephone circuit connected to contacts of the

cord switch, substantially as and for the pur-

pose specified. __ |
13. A metallic circuit extending from the

‘being cut off by inserting said plug into said | telephone exchange to thesubscriber’s station,
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one limb of said metallic cirenit being con- |

nected through an annunciator and thence
through a switching device adapted to be
closed by the metallic heel of said plug to
ground when the plug is in its socket, the
other limb being normally open at the cen-
tra] office,

er’s calling generator, a4 ground contact con-

‘nected with said generator and adapted tobe

closed automatically thereby when the gen-
erator is operated,

change, of a double plug and two stranded
cord

connected to one strand of the cord, a ground
circult connected with the other strand of

the cord and a cord switch whereby the said.
~annunciator may be included in a grounded

circuit or in a bridge circuit accordingly as
the cord switeh is in one position or another.
15. In a telephone exchange system a me-

tallic circuit including a, subscriber’s station
a double plug and two stranded cord connect-

ed therewith and to the metalli¢ cireuit, a
telephone bridged across the metallic circuit
thus formed, said telephone being grounded
at or near the middle portion of its winding,
In combination with a subseriber’s metallic

circuit, onelimb of which is grounded through
a battery and the other limb of which is nor-
mally open and eonnected to the test pleces

of sp_ring Jack switches of the line, whereby
application of the plug to one of said test

- Ppieces will form a ground eircuit including
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the operator’s telephone, substantiall y asand
for the purpose specified. -
16. In a telephone exchange a.subsecriber’s
metallic circuit whose normal connection is
through a battery, a contact u pon a cord

- Switeh, the contaets of the several spring jack

45
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switches
test pieces of the spring jacks, the plug nor-
mally resting in the cord switch, whereby
lifting the said plug or ingerting a plug in
either of the several spring jacks will discon-
nect the battery from the said test pieces to
make the line test busy;, substantially as and
for the purpose specified. |

17. In a cord switch a frame, movable con-

- tact springs, a plug to move the said sSprings,

55

- plug adapted to
- lever to its normal

60

65 when depressed

a lever adapted to move the said springs to
make a different combination of connections
from that given the springs by the plug, said
rest upon and shift the said
position when the plug is

replaced in the socket, substantially as de-
scribed. | | |

18. The cord switch having two sets of
springs or contacts on opposite sides of the
frame thereof, in combination with a plunger
said plunger
acting against one set of |

mounted on a pivoted guide,

in combination with the subserib-

| substantially as and for
the purpose specified. |

14. The combination in a telephone ex-
connected therewith, an annunciator

bridged across the circuit of the two stranded
cord, a metallic circuit, one limb of which is

and the subsecriber’s station to the !
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springs to change the contacts thereof and
when tilted being brought against the other
set of springstochangethe connections there-
of, substantially as described.

19. The combination, with a telephone line
circuit extending from a substation to a cen-
tral station and having its two sides connected
to the tip and to the sleeve respectively, of a
terminal plug at the central station, a cord
switeh in connection with the socket of said

plug, having two contact springs connected

to the different sides of the line cirenit re-

gage with said contact springs when said plug
is removed from the socket, and a telephone
set connected in a circuit of which said con-
tact pieces form terminals, whereby said tele-
phone set is connected in a bridge between
the two sides of said telephone line when the
terminal plug thereof is removed from its

socket, substantially as described. |

20. Telephone lines connected in metallic

circuit from the subsecriber’s stations thereon

or more Switch boards, in combination with
generators one at each station in a normally
open ground branch adapted to be closed au-
tomatically by the operation of the generator
and an individual annunciator for each line
at the central office included in a branch nor-

‘mally connected through the cord switeh, the
sald cord switch and telephone connected

therewith to ground, a metallic piece or part
of the terminal plug of each line being inter-
posed normally in the annuneciator branch
thereof when said plug is resting in its nor-
mal position in its socket, whereby current

75

spectively, two contact pieces adapted to en-

30

to the central office each circuit being pro- .
vided with a different switch on each of two

90
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may be sent over any line to operate the in- -

dividual annunciator thereof whilethe branch
containing the annunciator may be opened
on the removal of the terminal plug of the
line from its socket to bring the operator’s
telephone into cireuit.

21. A telephone line provided with a ter-
minal loop plug at the central office and a

105
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branch at the central office containing an an-

nunclator, in combination with the switch of

a similar telephone line into which the loop -

plug is adapted to be inserted, a cord switch
having a socket for said plug and contaects
operated by the lifting of the plug from its
socket to bring the operator’s telephone into
the circuit of the line and a pivoted arm or
lever adapted to be tilted to disconnect the
telephone and close directly the branch from
theline which contains the annunciator there-
of, substantially as and for the purpose speci-
fied. | | R

In witness whereof I hereunto subscribe my
name this 1st day of February, A. D. 1890.

~ CHARLES E. SCRIBNER.

Witnesses: ' o _
GEORGE P. BARTON,
C. G. HAWLEY.
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