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- whereby the operator may quickly and with |
few motions connect her telephone to the cir-
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To all whom it may conceri:

Be it known that I, M1Lo G. KELLOGG, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nols, have invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following

18 a specitication.

My invention (f01 which I have received a
Patent in France, No. 204,567, of March 25,
1890) is a 111ultiple-switehboard system for

large telephone-exchanges, in which each op-

erator has pairs of cords and plugs attached

- to them for making connections between the
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different line - switches, and an operator’s
switching device for each pair of plugs, by
means of which the necessary switching and

connecting operations may be performed be- |

tween the operator’s special apparatus and
the several pairs of cords and plugs. This

multiple - switechboard system is called the

‘““two-cord ” system, to distinguish it from the
single cord system.

"\fIy invention includes a system of testmo*
and apparatus circuits and connecmons

cult of the calling-line, may ascertain by a
test whether the line wanted is already in
use at another switechboard, may connect the
two lines together, may send signaling-cur-
rents over the hnes may receive a signal for
disconnection,may connect her telephon-e into
the circuit to determine whether the two sub-
scribers have finished talking, and may dis-

connect the lines and place the line apparatus

1n readiness for receiving a new call,
In the accompanying drawings, illustrating

my invention, Figure 1 represents sections of.

two multiple switechboards at the central of-

fice of the exc-hauge, and Fig. 2 represents a

subscriber’s instrument.

On each switchboard is a spring-jack or
similar switch for each line: Each switch has
a contact-spring which is normally in contact
with a contact-point, but is separated and in-
sulated from the point when a plug-is insert-
ed into it, and a contact-plece which is nor-
mally msulated from the spring and which is

connected with one contact-piece of the plug

when the plug is inserted into the switeh.

| The contact-piece of the smtch is adapted to
‘have a test-plug applied to it for testing.

The contact-springs are shown at ¢ g, while
h h are the contact- pomts 7 9 the insulated

contact-pieces, / [ the plug-holes, and a b are

ebonite strips, of the shape substantially as
shown, on which the metal parts of the switch
are mounted

Double switch-plugs are used adapted to
be inserted into the switch-holes. When a
plug is inserted into a switch, its two contact-
pieces form connection with the spring and
contact- p1eee 1, respectively, of the switeh.
Each pair of plugs has an operator’s switch-
ing device, the construction, operation, and
mampul&tlon of which will be helemaftel ex-
plained in detail.

Two lines and their switches on the boar ds

-two pairs of plugs and cords, and their oper-
ators’ switches and the line-annunciators are
The drawings show one-

shown in Fig. 1.
pair of plugs a,nd cords, with theu operator’s

switceh, and one line- annunelatm as located at

one boa,rd and the other corresponding parts
as 1ocated at the other board.
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Theoper ator’s letchm@ devices are marked

B B.

d is a frame which supports and msulates
the parts

ff' are contact-springs, and 1, 2, 3, and 4
are contact-points, while 7 is a movable rod

terminating at one end in the knob ¢ and at :

the other end in the irregularly- -shaped ebon-
ite piece p wr. The rod 7, with the knob e
and the ebomte piece pu 7, move together as
one piece and may be called the “movable
commutator-piece” of the switch. The knob
e and the piece p furnish stops which limit
the inner and outer motions of the commu-
tator-piece.

30 '

The parts of the sw1tuhmw dewce are cone o

structed, shaped, and mounted substantially

a.s shown and so as to obtain the following

switching connections: When the eommu-

ta,tor-pmce 1s In its outer position, springs f
are in contact with points 2 and '3, re-
spectively. When it is moved to its central
position, spring f is forced into contact with
i point 1.

and 1

When 1t 18 moved to its inner posi-
tion, the spring f is not in contact with any

_ smteh-pomt and f’ is in contact with 4.
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plugs. .
K K are two- po1nt keys. each havmn' a lever
normally in contact with a oontact-pomt but

‘separated from the point when pressed by the

operator.

tt are the opemto:n S telephones B B the |

calling generators or ba,tterleb, and B’ is a
test- battery. -

v are d1seonneotm0' or clearing- out an-
nunciators, one for edoh pair of plnn*s and
cords.

Tin all the d rawingsis an earth eonneetlon
and 1w 1w are lme a,nnnno]ators one for e:steh
line.

‘The cords (3011116(3131]10‘ the plugs are ﬂem—

ble and are shown permanentl} continuous—

1. e., in the operation of the system, the con-
t111111ty of the connection between the plugs
is not at any time broken or interrupted by

the operation of the calling-key, switches, or

- otherwise.

3ﬁo-

The oonneetmns of the lines and of the cen-
tral-office apparatus are substantially as

thespring and contact-point g /i of its Switehes_

on the several boards Ppassing in each case
first to the spring. Tt then pasees through
the line-annuneciator toa common wire for the

.lines containing the test-battery B’,and thence |
to earth. The other side or branch of’ the
‘line is connected to all the contact-pieces 17

" of the swwohes of the line on the. severa,l

35

~of each pair are connected by means of two

boards. -
Two of the oontaet—pleeee of the two plugs

- conductors of their double cords, and this
-~ cord-circuit is connected to one of the contact-

. 40 §
- pailr of plugs and cords.

“pieces of the pair of plugsare connected by the | On leal ning which line is wanted the opera-

- tor tests. thet line, as will be described here-

springs—say f'—of theswitching deviceof the

The: other' contact-

o other conductors of the cords,and this cord-cir-

45

~ threugh the operator’s telephone.
- taet—pomts 1 and 3 are connected through

5o

- nected through the dis_oonneotin-g—.a,nmmoi'&-,
55
-through the test-battery.

6o

foftheswitching device.

cuit is connected to the other oontact-sprmb

2-and 3 of the switehingﬁ device are connected
The ¢on-

the calling generator or battery and the nor-

‘mally closed points of the operetors key.

Contact-point 4 of the switching device is con-

tor to the cord-circuit which is connected to
contact-spring fof theswitching device.
junction-wire between the two coils of the
operator’s telephone 1is oonneoted to earth

" Each multiple switchboard is promded with

3 as many pairs-of the double plugs and cords,
withtheirswitehing devices,as may beneed ed

for the connections to be made at that board,

~ and they are connected, substantially as de-
~ scribed, to the oper ator’s special apparatus.

T'he . pa,rte are conveniently arranged and
~mounted for manipulation. The cmds should

| bell or signal-receiver.
or n*enerator of any suitable well- known type

“connection
“bridging or cross-connecting its two sides or
branches throngh the circuit which contains
“the operator’s telephone.
pleted through the two conductors of the cord
“and the contacts of springs 7 1/ with points 2
~and 3, respeotwely, of the switching device.

The

D D and D D are the two pairs of double | emtohhomd There 1s one d1seonnect1nw (or'

clearing-out) -annunciator for each pair of
plugs and cords. One key suffices for each
opera,tor The commutator-pieces of the op-
erator’s switching devices normally rest in
their outer pomtlon asshown inthedrawings.

In the subscriber’s instrument SllOW]l in
Fig. 2, 1’ is the telephone switch. 2'is the
3' is a calling battery

commonly used in telephone-exchange sys-
tems. 4'is a calling-key. &'1is a disconnec-

{ tion-switch, and 6’ is the subscriber’s tele-

phone. The calling-key has two points nor-

i mally out of oontact but broughtinto contact
by the subscriber when he wishes to call the
-centraloffice.
be of any well-known form which will switch
“an instrument from one circuit into another.
The circuits, contacts, and connections are
The battery may
“also be connected and used as a transmitter-

“battery in a way appm ent to those skilled in

-the art.
shown and as follows: One side or branch of | -

theline passes normally in succession through |

The disconnection-switch may

Snbetanually as shown.

The operation of the system is as follows:

70
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When asubseriber desires tocall,hedepresses N

- his calling-key, which estebllshes a closed
eircuit from his earth connection through one
| branch of his line and. his ennnnomtor at the
central office, thereby operating his annun-
The operator sees the signal and
- places the first plug of any pair of the double
switch-plugs in- the switch of the line, thus

ciator.

disconnecting the line from its normal earth
through 1its annuneciator, and

The circuit is com-

“inafter,-and on ﬁndmo* it free or nnswitched
The contact-points |

places ‘the second plun' of the pair in the

-switch of that line, thus dlsoonneotmﬂ' it from

its earth connection through the annunciator
and connecting the twolinesof the calling and

~called. snbsembels into a - metallic olremt
‘which is bridged or cross-connected at the
central office by a circuit which includes the
operator’s telephone.
‘presses the commutator-piece of the switch-
ing device to its inner position.
~1s passing from one position to another and
~while spring f rests on part « of the ebonite
.t plece the spring is in-
and the calling generator or battery is oon—

The operator then

nected in a bridge or cross-connection to the
circuitof the two lmes A split current there-

fore passes to both lines, ringing the bell of

the subscriber wanted as Well as that of the
calling subscriber if he has 1epla,oed his tele-
phone on 1its switch.

When the commutator-piece is in its inner

While this

contact with point 1,
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- be: lonn' enou'D'h to reaeh any switeh at their | posltlon neither the telephone nor. the call-
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_the subscribers have

thereby obtained.
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ing generator or battery is connected to the I through the line to its normal earth, through

circult of the two lines.

Whenthe lines are connected as deseribed,
their eircuit i1s bridged or cross-connected by
acireult containing the disconnecting-annun-
ciator of the pair of plugs. This is effected
by the connections deseribed and by the
closing of the contact between spring 7’ and
point eL. This annunciator will therefore
indicate any disconnection-signal from either
subseriber. The disconnecting or clearing-
outannunciatoris an electromagnetic annun-
ciator, 1s preferably of high resistance, and
constructed so as to offer considerable re-
tardation to telephonic currents.

Ifthe operatordesires todetermine whether
inished talking, she de-

presses key K and while its contacts are
open moves the commutator-piece toits outer
position. T'his connects to the lines in a
bridge-circult the telephone of the operator,
who can hear whether the conversation is
finished ornot. The opening of the key con-
tact-points prevents any false signal being
sent from the calling generator or battery in
case the subscribers have already replaced
their telephones on their switches.

YYhen the subscribers have ﬁmshed t&lk-'

1ng, either or both may depress his discon-

necting-switeh and thus transfer his calling-

battery into his metallic circuit and operate
thespecial or clearing-out annunciator,which
bridges the cireunit at the central office.
operator, noticing the indication on the clear-
ing-out annunciator, promptly disconnects
the lines, as will hereinafter be described.
The annuneciator on which this clearing-out
signal is received being a special clearing-
out annunciator (and not the line-annuncia-
tor of one of the two lines) great promptness
in clearing out is obtained and great effi-
clency in the telephone-exchange service is
The operator knows at
once on observing the signal and without fur-
ther investigation that a clearing-out signal
(and not a primary calling-signal) is intended

by such indication and gives such signal the

preference over any primary calling-signals
which may at the same time be indicated at

 her board, and thus makes the two connected

lines at once free to be connected to at her
own or at any other board. Moreover, the
operator knows at once what to do and does
not hesitate in her work in finding out
whether the call indicated is a primary or a
clearing-out signal and thus lose valuable
time, as would be the case were the clearing-
out indication made on one of the line-an-
nunciators.

The operation of the test system is as fol-
lows: The operator places one of the contact-
pieces of the second plug of the pair.used on

~ the contact-piece 7 of the switch of the line

wanted. If the line tested is free, a closed
circult will be established from earth through

- The

the test-battery at the central office, and the
operator will hear a sound or click in the tele-
phone. If theline tested 18 already switched
at any board, this test-cireuit will be open
and the oper ator hears nothing. "T'he test
therefore shows whether the line'is in use at
any board. |

- The operations of makinga connection are,
first, to place one plug of a pair in the switch
of the calling-line; second, to test the line
wanted with the other plug of the pair; third,

to place the second plug in the switch of the

line wanted; fourth, to depress the commnu-

tator-piece to its inner position.

- To disconnectthe lines, the operator merely

takes the plugs from theswitchesand restores

them to their normal positions and withdraws

the commutator-piece of the smtehmfr device -

to its outer position.

I claim as my invention—

1. In a telephone-exchange system, metal-
lic-circuit lines and annunciators for
lines at the central office, one annunciator

for each line, each annunciator normally, or

75
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when the line is not switched for use at the

| central office, connected from one side or

branch of the line to the ground, but each
disconnected from said side or branch of its

line while and as long as the line is switched

for use, in combination with switching appa-
ratus at the central office connecting together
any two of sald lines at the will of the oper-

atorinto a combined metallie cireuit for con-

versation and the annunciators of the two
lines while and as long as the lines are thus
switehed disconnected from said connection
with their respective lines, electromagnetic
clearing - out annunciators at the ecentral
office, one in a bridge connection across the

two sides of the combined metallic eircuit of
any two lines connected together, and cur-

rent-generating apparatus at each subserib-
er’s station in the closed circuit of his line
and sending current for the clearing-out sig-
nal over said metallic circuit. |

2. In a telephone-exchange system, multi-

ple switchboards, metallic-circuit lines and
“annunciators for

sald lines at the central
office, distributed among said boards, one an-
nunciator for each line, each annunciator
normally, or when the line is not switched for
use at the central office, connected from one
side or branch of the line to the ground, but
each disconnected from said side or branch
of its line while and as long as the line is
switched {for use, in combination with switch-

ing apparatus at the central office connecting
| together any two of said lines at the will of
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the operator into a combined metallic circuit

for conversation and the ::mmmci&tor'of the
two lines while arnd as long as the lines are
thusswitched disconnected from said connec-

tion with their respective lines, electromag-
netic clearing-out annunciators at the central

one telephone-coil to the line tested and | office, one in a bridge connection across the

I30
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any two lines connected together, and cur-

- rent-generating apparatus at each subsecrib-
. er’s station in the closed circuit of his line

- 10
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~and sending current for the clearing-out sig-
‘nal over sald metallic circuit. .
3. In a telephone-exchange system, metal-.

lic-circuit lines and annunciators for said

lines at the central office, one annunciator for

eachline, each annunciatornormally, or when

the line is not switcheéd for use at the central

office, connected from one side or branch of

the lme, but each disconnected from said side

or branch of its line while and as long as the
Iine is switched for use, in combination with
switching apparatusat the central office con-
necting together any two of said lines at the
will of the operator into a combined metallic
circuit for conversation and the annunciators
of the two lines'while and as long as the lines

are thus switched disconnected from said con-

nection with their respective lines, electro-
magnetic clearing-out annunemtors at the
eentra,l office, one in a bridge connection

-across the twe sides of the combined metallie

circuit of any two lines connected together,
and current-generating apparatus at each

- subscriber’s station in the closed circuit of-his

30

line and sending current for the elearlnmoub'

swnel over saad metallic cireuit.

. In a telephone exchange eystem mult1~ ~_

' two sides of the combined metallic circuit of | ple swwehboards metallic- circuit lmes and

annuncilators for said lines at the central of-
fice, distributed among said boards, one an-
nunciator for each line, each annunciator
normally, or when the line is not switched for

use at the central office, connected from one

side or branch of the lme, but each discon-
nected from sald side or branch of its.line
while and as long as the line is switched for
use, in eembmatmn with switching apparatus
at the central office connecting together any
two of said lines at the will of the operator
into a combined metallic circuit for conver-
sation and the annunciator of the two lines
while and as long

fice, one in a bridge connection across the two
sides of the conibined metallic circuit of any
two lines connected together, and current-

generating apparatus at edeh subscriber’s

station in the closed circuit of his line and
sending current for the clearing-out signal
over sald metallic circuit. -
In testimony whereof I have hereunto sub-
seribed my name. |
| | K MILO G. KELLOGG.
Witnesses: . |
- EDWARD C. DAVIDSON,
I'RANK S. OBER.

_ a3 the lines are thus
switched disconnected from said connection
{ with their respective lines, electromagnetic
clearing-out annunciators at the eentral of-
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