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- Unrrep States Patent OFFICE.

MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIE KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, OF SAME PLACE.

'MULTIPLE SWITCHBOARD.

' SPECIFICATION forming pa,r.t of Letters Patent No. 592,375, dated October 26, 189%.

Application filed July 26, 1890, Serial No. 360,085. (No model.) Patented in France March 25, 1890, No, 204,567 in Eng-
land April 8, 1890, No. 5,368, and in Germany April 12, 1890, No. 60,250, |

L0 all whom it may concern: |

Be it known that I, Mir.o G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, temporarily residing at Stuttgart, in
the Empire of Germany, have invented cer-
tain new and useful Improvements in Multi-
pie dwitchboards for Telephone-Exchanges,
of whichthe following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification. |

This invention has been patented to me in
Great Britain, No. 5,368, dated April 8, 1890;
in France, No 204,567, dated March 25, 1890,
and in Germany, No. 60,250, dated April 12,
1890. |

switchboard telephone-exchange system in

which each line has a cord and a plug at-

tached to it, to which the line is normally
connected. The said plug rests normally in
a switching device, and when it is desired to
connect the line with another line for con-
versation the plug is removed from its nor-
mal position and placed in the switch of the
line wanted. Thissystem iscalled the ‘“sin-
gle-cord ” system. | |

My invention includes a system of testing
-and apparatus, circuits and connections for

each line, whereby the operator may quickly
and with few motions connect her telephone
to the circuit of the calling-line, may ascer-
tain by a test whether the line wanted is al-

ready In use at another switchboard, may

connect the two lines together, may send sig-
naling-currents over the lines, may receive a
signal for disconnection, may connect her tele-
phone into the circuit to determine whether
the two subsecribers have finished talking,
and may disconnect the lines and place the
line apparatus in readiness for receiving a

- new call.

435

T'his system I claim to be superior to other
telephone-exchange systemsin simplicity and
In speed of operation.

In the accompanying drawings, illustrating
my invention, Figure 1 represents sections of
two mulliple switchboards at the central of-
fice of the exchange, and Fig. 2 represents a

50 subscriber’s-station apparatus.

My invention is a metallic-circuit multiple- |

e iyl "l il

in Fig. 1.

On each switchboard is a spring-jack or
similar switech for each line. Kach switch
has a contact-spring which is normally in

contact with a contact-point, but is separated -

and insulated from the point when a plug is
inserted into it, and a contact-piece which is
normallyinsulated from the spring and which
is connected with one contact-piece of the
plug when the plugisinserted into the switch.
The contact-piece of the switeh is adapted to
have a test-plug applied to it for testing.
The contact-springs are shown at ¢ g, while

I I are the contact-points; 7 4, 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 switeh
are mounted. - --

The switch-plugs are loop-plugs 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-piece 7, respectively, of the switch.
One of the contact-pieces of each plug is
marked s and the other s'. -

In order to operate the disconnecting sys-

tem as hereinafter deseribed,the plugs should
preferably be inserted into the switches, so
that their pieces s form connection with the
switeh-spring. o |

Hach line has a plug switching device and
an operator’s switching device, both at the
same switchboard as the plug and cord of the
line where the calls of the line are answered.
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The plug switching device is operated by the -

switch-plug and the operator’s switching de-
vice is manipulated by the operator.
construction, operation, and manipulation of
these switching devices will be hereinafter
explained in detail. | |
I'wo lines and their switches on the boards,
their plugs and cords, their answering-
switches, their annunciators, and their plug
and operator’s switching devices are shown

ing apparatus of one of the lines as located
at one of the boards and that of the other
line as located at the other board. SRR
A A represent the two plug switching de-
vices, and D D the two switch-plugs of the
| lines,to which double conductor flexible cords

The

90

The drawings show the answer-
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are attached and which are adapted to be In- |

serted into any spring-jack switeh at the

- board where they may be located. One plug

I0

is shown in its switching device and one plug

is shown outof its devme ready to be inserted
into the switch of any line. -

In the plug switching devices, m is a pleee
which receives and frmdes the plug and fuar-

nishes support for the contact- -springs and

points. 1, 3, and 6 are contact-springs, and

-2, 4,5, and 7 are contact-points, all con-

structed and insulated substantially as
shown and operating as follows:

- .switch-plug is in the device, 1t presses or

20

forces spring 1 out. of contact with point 2,

and spring 1 carries spring 3 out of contach
with point 4, while spring 6 is pressed into.

contact w1th point' 7. When the plug is
taken from the device, springs 1 and 3 pass
into contact with pomts 2 and 4, respectively,

“and spring 6 into contact with pomt 5.

The 0pemtor sswitchingdevicesaremarked

" BB. disa frame which supports and insu-
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lates the parts.

8, 9, and 10 are contact-points, whlle 118 a
movable rod terminating at one end 1in the

larly-shaped ebonite plece p u 7.

1, with the knob e and the ebonite piece p
7, move together as one piece and may be.
called the “‘movable commutator-piece” of the
switch. The knob ¢ and the piece p furnish:

stops which limit the inner and outer mo-
tions of the commutator-piece.

of the switching device are constructed,

connections:

contact with points 9 and 10, respectively.
When it is moved to its central pOSIthH

spring fis forced into contact with point 8
When it is moved to its inner position, the

~ springs f f' are not in contact with any of
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the switch-points.

k is a two-point key having a lever nor-
mally in contact with a contact-point, but
separated from the point when pressed by the
operator.

{18 the oper ator’s telephone S the calling
generator or battery.

G in both drawings is an earth connection,

and W W are line- anmmcmtom one for eaeh

line.
The connections of the 1me% a,nd the cen-

tral office apparatus are substantially as.

- shown and as follows: One side orbranch of

50

the line passesnormallyin succession through

the spring and contact - points g / of its
‘switches on the several boards, passing in

It then passes

each case first to the spring.

through the line-annunciator and thence to

eontacts 2 and 6 of its plug switching device.

Before passing through the annunma,tor the
circuit branches to one of the contact-picces
sof the loop plug of the line.

When the

f f' are contact-springs, and

| a call.
The parts:

P ‘ o . 592,375

The other side or branch of the line is con-

nected to contact-pieces 5 5 of the switches

of the line-and to points 3 and 5 of the plug
switching dewce and also to the other con-
tact-piece s’ of the plug. Contdct-pomt 7 18
connected to earth.

Contact-springs f and /' of the opeta,tor S
switching device of the line are connected to
1 and 4, 1espeet1ve1y of its pluo* switching

device. Oneside of theoperator’stelephoneis

connected to point9 and the otherside topoint

10. Point 8 is connected through the opera-

tor’s calling generator or b&ttely and the
contact-points ot the key to point 10. 'The
junction-wire between the two coils of the
telephone is.connected to earth.

- When the lines are not in use, their plnn's
rest in their plug switching devices and the

commntatm-pleces of the Opemtm s switch-

ing devices are in their outer positions.

In the subseriber’s-station apparatusshown
in IFig. 2,1 is the telephone- -switch.
subscubel s battery.
ing bell. 4is his hand-telephone; 5, his tele-
phone -transmitter; 6, the &econdm y, and 7

| the primary, of the ‘transmitter induction-
knob e and at the other end i1n the irregu--

The rod

coil, and 8-his calling key or switeh.

70
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2 18 the :
3 is his signal-recelv-

Q0

The subsecriber’s calhnn'-key is a two-point |

{ key or switch having two points or contacts

normally open or dlsconneoted from each

other, but brought into contact by the sub-

95

SCr 1bel while he operates the key to send in -~

may be of any usual form for the purpose

| indicated.
shaped, and mounted substantially as shown

and so as to obtain the following switching |
When the commutater—_pmce 1S
in its outer position, springs fand f* are in

‘The battery is normally, or when the tele-
phone is not switched for use, in the circuit
of the line. The circuit connection and con-
tacts at the subseriber’s station aresuch that

| when the telephone is on the switch (or not

switched for use) the calling-bell is in the
line-circuit and the hand- telephone and sec-
ondary of the induction-coil are switched or
shunted from the circuit, and when the tele-
phone is off the switch (01 switched for use)
the calling-bell is switched or shunted from

The various parts of the apparatus
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the cir emt the hand-telephone and the sec-

ondary of ‘the induection- coll are in the line-

| eireuit, and the battery, the primary of the
| induction-eoil, and the telephone-transmitter
| are in the line-circuif, but are shunted or

bridged by a circuit of comparatively small
| resistance, so as to be in a local closed cir-
| cuit at Lhe subscriber’s station.

One of the
contact-points of the subsecriber’s calling-key

| is connected to the ground and the othel

115
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point of the key 1s conneeted to hisline, with

his battery between the connection and the
normal ground connection of the line at the
central ofﬁee All of the subscribers’-station

‘125

batteries are connected into their line-cir-
cuits, so that the same poles of the batteries
are connected to the sides or branches of the
lines which are normally orounded at the
“central office.

“The operation of the system s as follows

130
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When a subscriber desires to call, he de-
presses his calling-key, which establishes a
closed circuit from his earth connection

through his battery and one branch of his line

and his annunciator at the central office,
thereby operating his annunciator. The op-
erator sees the signal and takes the line-plug
from its normal position, thus connecting her

- telephone to the two branches of the line by

o

5

the closing of the two pairs of contacts 1 2
and 3 4. At the same time the connection of
the line to earth is broken by the opening of
the pair of contacts 6 7. On learning which
line is wanted the-operator tests that line, as
will be deseribed hereinafter, and on finding

1t free or unswitched places the plug in the

- switeh of that line, thusdisconnecting it from

20
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1ts earth connection and connecting the two
lines of the calling and ecalled subscribers
into a metallic circuit which is bridged or

cross-connected at the central office by a cir-

cult which includes the operator’s telephone.
T'he operator then presses the commutator-
plece of the switching device to its inner po-
sition. While this is passing from one posi-
tion to another and while spring f rests on
part w of the ebonite piece, the spring is in
contact with point 8 and the calling genera-
tor or battery is connected in a bridge or
cross -connection to the circuit of the two
lines.
both lines, ringing the bell of the subscriber
wanted as well as that of the calling sub-
scriber if he has replaced his telephone on its
switch., |

When the commutator-piece is in itsinner
position, neither the telephone nor the call-
ing generator or battery is connected to the
circuit of the two lines.

- When the lines are connected as deseribed,
their eircuit is bridged or cross-connected by
a cireuit containing the annuueciator of the
calling subscriber.

-connections deseribed and by the closing of
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the contacts 5 and 6, caused by the with-
drawal of the plug from its normal position.
This annunciator will therefore indicate any

disconnection-signal from either subseriber.

The annunciator is preferably of high resist-
ance and constructed so as to offer consider-
able retardation to telephonic currents.

If theoperator desires todetermine whether
the subscribers have finished talking, she de-
presses key /& and while its contacts are open
moves the commutator-piece to its outer po-
sition.
circuit the telephone of the operator, who ecan
hear whether the conversation is finished or
not. The opening of the key contact-points
prevents any false signal being sent from the
calling generator or battery in case the sub-
scribers have already replaced their tele-
phones on their switches.

Y hen the subscribers have finished talk-
ing, they will replace their telephoneson their

A split current therefore passes to

This is effected by the

1'his connects to the lines in a bridge-

or short eireuits of their respective batteries

| will be open and the full battery-current will

go to the line-circuit and codperate to cause
the annunciator which bridges their circuit
at the central office to indicate a disconnect-
ing-signal. Thedisconnecting-signalisthere-
fore automatically made to the central office
by the act of the subseribers replacing their
telephones on their switches when they are

through conversation.

The operation of the test system 18 as fol-.

lows: The operator places one of the contact-
pieces of the plug of the calling-line on the
contact-piece 7 of the switeh of the line want-
ed. If the line tested is free or unswitched,

a closed circuit will be established from earth

through a portion of the telephone-coil to the
line tested and through the line to its nor-
mal earth at the central office, including the

subscriber’s-station battery, and the operator

will hear a sound or click in the telephone.
If the line tested is already switched at any
board, this test-circuit will be open and the
operator hears nothing. The test therefore
shows whether the iine isin use at any board.

The operations of making a connection are,
first, to remove the line-plug from its switeh-
ing device; second, to test with the same
plug the line wanted; third, to insert the plug
in the switeh of the line wanted; fourth, to
depress the commutator-piece to its inner po-
sition. .

Todisconnect twolines, the operatormerely
removes the plug from its switch and replaces
it in its normal position and withdraws the
commutator-piece of the calling-line to its
normal or outer position.

I use the terms ‘“‘bridge” and *‘cross-con-
nect” in connection with a complete metallic

clreuit to describe a connection between one

side or branch of the circuit and its other
side or branch, and an instrument in a bridge

or cross-connecting circuit to a metallie cir-

cuit is not in the direet circuit, but is in a
circuit connection across the two sides or
branches of the circuit. |
JTelaimasmyinvention and desire to secure
by Letters Patent— | -
1. Inatelephone-exchange system, two me-
tallic-cireuit lines temporarily connected to-

gether for conversation and an annunciator

at the central office bridged across their cir-
cuit, in combination with a battery at one of
the subseribers’ stations and switch-contacts
and connections by which the current of the
battery is automatically directed to the cir-
cult of his line when he switches his telephone
out of use, substantially as set forth.

2. Inatelephone-exchange system, twome-
tallic-circuit lines temporarily connected to-

gether for conversation and an annunciator

at the central office bridged across their cir--

cuif, in combination with a battery at each of
the subseribers’ stations and contact-points

and connections by which the current from

telephone-switches and by so doing the shunt | each battery is automatically directed to the
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circuit of its line when the su,bseriber. switches |

his telephone from use and the current from

the two batteries passes in the same direction
through the circuit of the annunciator, sub-
etantmlly as set forth.

3. In a telephone-exchange system, a plug
switching device for a metelhc elremt line,

~ adapted to receive a loop-switeh plug for the

10

line when the plug is not in use, the two con-
tact-pieces of the plug being connected

- - through flexible conductors to the two sides

“the plug is in the device but automatically |
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or branchesof the line, respectively, said plug
switching device eentammﬂ' a pair of contact-
points normally closed but auntomatically
opened on the withdrawal of the plug, one of

said contacts being connected to the ground
“and the other to the line, and containing two

pairs of contact-points which are open while

closed on the withdrawal of the plug, two con-
tact-points, one of.each pair, being connected
to the two sides of the line, respectively, in

combination with another,to wit,an operator’s
switehing device for sald line, distinct from
“said plug switching device (except by the

circuit connections) said operator’s switching

device having two pairs of contact-points nor-

mally in contact but opened at the will of the
operator, two of such contact- -points, one of
each pair being connected to the two other
contact-points, respectively, of the plug
switching device, and the two other contact-

points of the operator’sswitching device being

connected to the twosides, respeetwely of the
operator’s telephone, eubetanhally as set
forth.

4, In a telephone -exchange system, a me-
tallic-circuit line, a 100p eW1teh plug for the
line,to the two contact-pieces of which, respec-

i Vely, are connected the two sides or b1 anches

of theline, a plug switching deviceinto which
the plug is placed, normelly or when not 1n
use and two bridge-circuits or connections
for said line between the twosides of the line,

one containing the line-annunciator and the
other containing the operator’s telephone,
both bridge-circuits being normally openbut

automatically closed by the plug switching

device on the withdrawal of the plug from its |

normal position, in combination with another
switching device distinct or separate from

4 - o 592,375

said plug switching device (except by the cir-

cuit connections) and having contacts op-

erated at the will of the operator to open said

bridge-circuit or connection which contains

her telephone, substantially as set forth.
5. In a telephone-exchange system, a me-

55

tallic-circuit line, a loop-switch plug for the

line, to the two contact- -pieces of which, re-
spectively, are connected the two s1des or
branches of the line, a plug switching device
into which the plug is placed nermally or
when not in use and two bridge-circuits or
connections for said line, one containing the
line-annunciator and the other containing
the operator’s telephone, both bridge- cireuits

‘being normally open but eutomatlcally closed

by th,e plug switching device on the with-
drawal of the plug from its normal position,
a calling-generator and another switching
device distinet from said plug switching de-
vice (except by the circuit eonneetlone) and

having contacts operated at the will of the

operator to switeh her telephone out of and
the generator into said eeeond-mentwned

.brldﬂ'e substantially as set forth.

60
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0. In a telephone-exchange systein a me-

tallic-circuit line, a _100p-SW1teh plug for the
line, to the two contact-pieces of which re-
epeetwely, are connected the two sides or
branches of the line, a plug switching device
into which the ];)lwuwF is placed nermally or
when not in use and two bridge-circuits or
connections for said line, one containing the
line-annunciator and the other containing the

operator’s telephone, both bridge- elremts be-

ing normally open but autometleally closed
by the plug switching device on the with-
drawal of the plug from its normal position,
a calling-generator its circult connections

and a commutator-piece controlled at the will

of the operator to at one motion operate con-
tacts to switch her telephone out of and the
generatorinto said second-mentioned bridge,

substantially as set forth.

In witnesswhereof I hereuntosubscribe my
name this 23d day of June, 1390.

MILO G. KELLOGG.

Witnesses:
EMIL, ABENHEIM
C. STRICH- CHAPELL.
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