_ (No Modei.) | | S
- M. G. KELLOGG.
MULTIPLE SWITCHBOARD.

No. 592,368, A Patented Oct. 26, 1897.

_ Z L
4
074
&
7
7 Y/,
. wif =3 o
' - 'z:/
2 cx
Ve 3"3 ‘N A
.
.F
 E
v
r 4
A Z8 | 4 1
. . Y
I % -2
z G
_ 7
<« N N7
w
L - . €
y 24 . 6
yAh J W2/
B =
|
R ¥
_ S Rl
__%e.wd.ed: I .  Fnvesdrr -

1S PETERS 20, PHOTO-LITHD., WASHINGTON, D.




IO

UNITED STATES

PateENnT OFFICE.

KELLOGG, OF CHICAGO, ILLINOIS,

ASSIGNOR TO THE KELLOGG

SWITCHBOARD AND SUPPLY COMPANY, OF SAME PLACE.

MULTIPLE SWITCHBOARD.

SPRECIFICATION forming part of Letters Patent No‘.: 092,368, dated October 26, 1897.

Apolication fled July 26, 1890, Serial No. 360,077,
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Lo all whom & may concermn:
3¢ it known that I, MiLo G. KELLOGG, Of
Chicago, 1n the eounty of Cook and State of
Illinois, temporarily residing at Stuttgart, in
the Ii;mpn@ of Germany, have mvented cer-
tain new and useful Improvements in Multi-
ple Switchboards for Telephone-Exchanges,
of which the following is a full, clear, concise,
and exact descr 1ptmn refer ence bemrr had to
the accompanying drawing ,forming a part of
this specification.

My invention relates to a metallic-circuit
telephone-exchange system in which the lines
are connected towethm for conversation by

means of pairs of loop-switch plugs, the two

contact-pieces of one plug of a pair being
connected to the two contact-pieces of the

~other plug by means of double flexible con-
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‘same lines connect.

ductors. Such asystem is called a ‘“ double-
cord” system.

My invention includes a system of test-
ing and apparatus, circuits, and connections
whereby the operator may quickly and with

few motions connect her telephone to the cir-

cult of the calling-line, may ascertain by a
test whetherthe line wanted is alreadyin use,
may connect the two lines together, may send
a signaling-current overthe circuit of the line
wanted, may connect her telephone to the cir-
cuit to determine whether the subscribers are
through conversation,and may disconnect the
lines and place the apparatusin readiness for
receiving new calls.

In the accompanying dmwmg, illustrating
my invention, A A’ are sectional views of
sections of two switchboards to which the
Each switchboard has
a spring-jack or similar switeh for each line.
Each switch has a contact-spring which is
normally in contact with a contact-point, but
is separated from the point when a switch-
plug is inserted into the switeh, and has a
contact-piece which 1s insulated from the
other parts (except by the circuit connec-
tions) and which is connected with a contact-
piece of the switch-plug when the plug is
inserted. This contact- piece 1s adapted to
have a test plug or device applied to it for
testing.

The. contact-springs are shown at g g, while
it hare the contact-points on which the springs

| normally bear, and j 7 are the contact-pieces

of the switches.

- [l are the switch-holes through the fronts
of the rubber strips ¢ b, on which the metal
parts of the switches are mounted.

The switch-plugs (marked D D) are loop-
plugs adapted to be inserted into the switches,
and when a plug is inserted into a switch it
separates the points normally in contact and
one of 1ts contact-pieces forms connection
with the spring ¢, while the other forms con-
nection with the contact-piece 7 of the switeh.

B’ is the test-battery, and W W are line-
annunciators.

Gr in each case in the drawing is a ground
connection.

'T'wo lines and their switches on the boards
and - their annunciators are shown in the
drawing. The circuits of the lines are as fol-
lows, and, as shown, one side or branch of the
line passes successively through the pairs of
contact-points g /v of its switches on the
boards, passing in each case to the spring
irst and from the last con tact-point Athrough
the line-annunciator to the common gr 01111(1-—
wire of the lines in which is the test- battely
B’ and through the battery to ground. The
other side or branch of the line is connected
to contact-pieces 77 of the switches of the line.

The line should be grounded at the sub-
scriber’s station while the subsecriber’s tele-
phone is not switched for use and this ground
connection open while the telephone is thus

switched. 'This can be accomplished in the-

usual way for such a connection by means of
contact-points on the telephone-switch. The
signal-receiving bell should be placed in this
or mmd conneetwn circuit. |

For each pair of plugsthereisanoperator’s
switching device. These devices are marked

C C. There are one pair of plugs and one

switching deviceshown at each board. Other
palrs may be added as required and connected
to the operator’s special apparatus, substa.n-
tially as will be described.

d d are the rubber supports of the swmoh-
ing devices.,

ff are a pml of COIlt"LCt-SleI]G‘S of a de-
vice. -
1, 2, 3, and 4 are contact- pomts
i is a movable piece to one end of which is
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attached the irregular rubber piece p w rand | then pi‘@SSes the commutator-piece to its cen-

to the other end of which is attached the knob
e. The piece with the rubber piece p ur and

theknobemoveasonepiece and may be called
the ““commutator-piece.”
points are so constructed, mounted, adjusted,

The springs and

and related to each other that When the com-

mutator-piece- is in its upper position, as
shown at board A, the two springs f f' are in.

contact with 2 :«.md 3, respectively, when the

piece is moved to its central position, so that

the springs rest on u, f is in contact with 1

and f'1is in contact with 3, and when the

piece 1s moved to its inner position, as shown

at A', fisin contact with neither of 13116 points

and f' is in contact with 4.

v v are clearing-out annunciators, of wh ich
there is one for ea(.,h pair of cords.

B B are calling generators or batteries.

k k are two point-keys, and { { are opera-
tors’ telephones, of which there may be one
of each kind of apparatus for each operator.

‘The-connections of a pair of plugs to its

operator’s switching device and to the oper-

ator’s special apparatus are as shown and as

follows: The two contact-pieces of one of the

plugs are connected to the two contact-pieces
of the other plug, respectively, by two flexi-
ble-cord circuaits. One of these eord-circuits
isconnected tospring fand the other to spring
£ of the deviee of the pair. Contacts 2 and
3 are connected together through the opera-
tor’s telephone. Contaet 1 is ec}nneeted to
the ground through the calling generator or
b&ttery and the pomtb of the key k. Con-
tact 4 1s econnected through the clearing-out
annuneiator to the co.rd;-ei reuit which is con-
nected to- f. The wire which connects the
two colls of the telephone is connected with
the ground.

The commutabor—pleee of each: switeching

~deviee remains normally in its outer po&utwn
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as shown at board A.

The operation of the system is as follows:
When the operator at any board observes the
annuneiator of a line to indicate a call, she

places one of the plugs of a pair of her plugs,
By so doing the

in the switch of the line.
hine is disconnected from its normal ground.
eonnection through the test-battery and is in-
cluded in circuit w1th the operator’stelephone.

The conneection is from the two econtact-pieces ’
of the plug to the springs ' ' of the switeh- |

ing device and thence to the two sides of the
telephone through contacts 2 and 3, respec-
tively. The Operatel then finds out by con-

versation what line iswanted. Shethen tests

the line by placing a contact- -piece of the
other plug of the pair on the piece 71 of the
switeh of the line Wanted and if she hears a

- ¢lick 1n her telephone S:he.kn;ows thatthe line

18 notin use and places the plag inthe switch.

By so doing the line is disconnected from its

eonnecthom te: ground through itstest-battery |
and the circuit of the two lines is established,

with the cireuit bridged or cross- conneeted |
by the operator’s telephone

The operator

i

tral position and the telephoneisdisconnected
from the circuit and the circuit is grounded
through the calling-generator.
tion 1s made by the contact between f and 1.
A calling-current will therefore go to the cir-

cuit of the line wanted and to gr ound through

its normal ground connection thmum‘h its sig-
nal-receiving bell and the bell will ring. Th_e
operator then-presses the commutatorfpieoe

This connec-

70 -

to its lower position, asshown at A’, and f'is

in contact with 4 and the other points of the

device are open. The generator is the1eby

| disconnected from the circuit and the circuit

18 bridged or cross-connected through the
elearing-out annunciator, and any clearing-
out signal sent over the circuit of either line
will be indicated on the annunciator.

S0

Should the operator desire to listen_to the

circuib to determine whether the subsecribers
are through conversation, she opens the con-

t&ct-pomts of the key and while the keyis in

that position moves the commutator-piece to
its outer position, when the circuit is bridged

or cross-connected through the telephon‘e. |

The operation of the key prevents any call-
ing-current from going to the lines to give a
false signal that they are wanted. |
The operations of answering a calland mak-
ing a connection are, first, to place a switeh-

QO
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plug 1n the switeh of the calling-line; second,

to test the line wanted with the other plug;
third, to place the plug in the switch, and,

To diseconnect a connection, the operator

- merely takes the plugs from the switches and
moves the commutator-piece of the switching
- device to its upper position.

W hen two subseribers’lines are connected

together into a closed circuit for conversa-
- tion, as described, and the operator, by means
- of her commutator-plece, sends a calling-cur-
 rent from ground. to one side of the closed
_telephone circuit, the current passes over a

| clrcult to gr ound at the station of the called

ID0

fourth, to press the commutator-piece from
1ts upper to 1ts lower position.
- thereby connected together and signaling-
current sent to the line wanted and they are
left with their cireuit bridged by a clearing-
out annunciator. |

The lines are
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subser 1bel ringing his bells, and if the call-
ing Subscrlbel has hung up his telephone

while waiting for his connection his bell is
also rung by a portion of the calling-current

passing throuﬂ'h his grounded bell—-clt-cmb |

so that Whenever two’ ‘subscubers telephones
are upon their respective hooks their lines
are connected to ground through their

I20
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switches and bells and the bells will be rung

' by a eurrent connected at central between
i the line-cireuit. and ground. _
i that by econnecting one contact of a pair of

It 1s evident

eontacts to: the closed telephone-circuit and
the other eontact through acall-generator to

; eround this result is secured

I use the terms ‘“ bridge” and ‘fecross-con-

130

nect ” in eonneetlon Wlth a complete metallic
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cireunit, in combination with a calling-
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circuit to describe a connection between one
side or branch of the circuit and its other
side or branch, and an instrumentin a bridge
or cross-connecting eircuit 1s not in the di-
rect cireuit, but is in a circuit connection
across the two sides or bmnehes of the cir-
cuit.

I claim as my invention and desire to secure

by Letters Patent—
IO

1. Inatelephone-exchange system, two me-
tallie-cirecuit lines temporarily connected to-
ocether into a closed metallic circuit for con-
versation, and an operator’s telephone tempo-
rarily in a bridge across the two sides of said
oener-
ator grounded on oneside, aswitching device,
two normally closed pairs of contacts in said
bridge, one on each side of the telephone, a
pair of contacts normally open one of which
contacts is connected to the other side of the

generator and the other of which contacts

is connected to said closed metallie circuit,
and a commutator-piece adapted to be in
three positions, in the first position said nor-
mally closed contacts being closed, 1n the sec-
ond position, said normally closed contacts
being open and the other pair closed and in

- the third position all of said pairs of contacts

3Q

35

_40

50

55°

6o

65

being open, substantially as set forth.
2. Inatelephone-exchange system, two me-
tallic-circuit lines temporarily connected to-

oether into metallic circuit for conversation,

and an operator’s telephone temporarily in a
bridge across the two sides of said circuit, in
combination with a calling-generator ground-

ed on one side, a switching device, two nor-

mally closed pairs of contacts in said bridge,
one on each side of the telephone, a pair of
contacts normally open one of which is con-
nected to the other side of the generator and
the other to said metallic circuit, a keyin ¢ir-
cuit with said generator, having
contacts normally closed but opened at the
will of the operator, and a commutator-piece
adapted to be in three positions, in the first
position said normally closed contacts being
closed, 1n the second position said normally
closed contacts being open and the other pair
closed and in the third position all of said
pairs of contacts being open, substantially as
set forth.

- 3. Inatelephone-exchangesystem, two me-
tallic-circult lines temporarily connected to-
gether into a closed metallic eircuit for con-
versation and an annunciator temporarily in
a bridge across the two sides of said cirenit,
in combination with a calling - generator
grounded on one side, a switchingdevice, two
normally closed pairs of contacts in said
bridge, one on each side of the annunciator,
a pair of contacts normally open, one of which

contacts 1s connected to the other side of the

generator, and the otherof which contacts is
connecbed to said metallie cireuit, and a com-
mutator-piece adapted to be in £¥0 positions,
1n the first position sald closed contacts be-

a pair of

ing closed, in the second position said closed |

contacts being open, and the other pair closed
Subst&ntmlly as set forth.

4. Inatelephone-exchangesystem, two me-
talliec-circuit lines temporarily connected to-
cether into metallie circuit for conversation,

and an annunciator temporarily in a bridge

70

across the two sides of said circuit, in combi- |

nation with a calling-generator grounded on
one side, a switching device, two normally
closed pairs of contacts in said bridge, one on
each side of the annunciator, a pair of con-
tacts normally open, one of which 1s connect-
ed to the other side of the generator and the
other to said metallic circuit, a key in circuit
with said generator and having a pair of con-
tacts normally closed but opened at the will
of the operator, and a commutator
adapted to be in two positions, in the first

‘position said closed contacts being closed, in

the second position said closed contacts being
open and the other pair closed, substantially
as set forth. -

5. In atelephone-exchange system, a pairof
loop-switceh plugs, the two contact-pieces of
ecach of which are respectively connected with
the two contact-pieces of the other, by two
flexible switch-conductors, and an operator’s
telephone temporarily in a bridge across the
two flexible conductors, in combination with
a calling-generator ntounded 0N one c>1de:, a
smtehmw device, two normally closed pairs
of conmetb In Smd bridge, one on each side of
the telephone, a pair of contacts normally

open, one of which contacts is connected to

the other side of the generator, and the other
of which contacts is connected to one of said
conductors, and a commutator-piece adapted

' to be in three positions, in the first position

sald normally closed contacts being closed, in
the second position said normally closed con-
tacts being open and the other pair closed,
and in the third position all of said pairs of
contacts being open,substantially as set forth.

6. Ina telephone-excharige system, a pair ot
loop-switeh plugs, the two contact-pieces of

each of which are respectively connected with.
the two contact-pieces of the other by two

flexible switch-conductors, and an operator’s
telephone temporarily in a bridge across the

two flexible conductors, in combination with

a calling-generator grounded on one suie, 2]
smtehmn device, two normally closed pairs
of eontacts in said bridge, one on each side of
the telephone, a pair of contacts normally

open, one of which is connected to the other
side of the generator and the other to one of
sald

said conductors s, & key in circuit with.
generator and having a pair of contacts nor-
mally closed but opened at the will of the op-
erator, and a commutator-piece adapted to
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be in three positions, in the first position said

normally closed contacts being closed, in the

second position, said normally closed contacts

being open and the other pair closed, and in -

130

the third position, all of said pairs of contacts

being open, substantially as set forth.

7. In a telephone-exchange system, a pair




- side, a switching device, two normally closed -

1O

.

_of 100p-'switch plugs, the two contact-pieces
of each of which are respectively connected

with the two contact-pieces of the other by
two flexible switeh-conductors, and an opera-
tor’s telephone temporarily in a bridge across

the two flexible conductors, in combination

with a calling-generator grounded on one

palrs of contacts in said bridge, one on each
side of the telephone, a pair of contacts nor-
mally open, one of which contactsis connected

~ to the other side of the generator, and the

20 -
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other of which contacts is connected to one
of said conductors, and a commutator-piece
adapted to be in two positions, in the first
position said closed contacts being closed, in
the second position said closed contacts being
open, and the other pair closed, substantially
as set forth. - |

8. In a telephone-exchange system, a pair
of loop-switch plugs, the two contact-pieces
of each of which are respectively connected
with the two contact-pieces of the other by
two flexible switch-conductors and an opera-
tor’s telephone temporarily in a bridge across

the two flexible conductors, in combination

with a calling-generator grounded on one
side, a switching device, two normally closed

- pairs of contacts in said bridge, one on each
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side of the telephone, a pair of contacts nor-

mally open, one of which is connected to the

other side of the generator and the other to
one of said conductors, a key in circuit with
said generator and having a pair of contacts

normally closed but opened at the will of the

operator, and a commutator-piece adapted to
be in two positions, in the first position said
closed contacts being closed, in the second po-
sition said closed contacts being open and the

other pair closed, substantially as set forth.

9. Inatelephone-exchange system, two me-
tallic-circuit lines temporarily connected to-
gether in metallic circuit for conversation,
and a bridge circuit or connection across the
two sides of said metallic circuit, in combina-

tlon with an operator’s telephone, an annun-
clator, a calling-generator grounded on one

side, a switching device containing pairs of
contacts to connect at will either said tele-
phone or said annunciator into said bridge-
circult, and a pair of normally open contacts
adapted to be closed at the will of the opera-
tor, one of which contacts is connected with
sald metallic cirecuit and the other of which

contacts is connected with the other side of

 the generator, substantially as set forth.

10. In a telephone-exchange system, two

- metallic-circuit lines temporarily connected

.60

together in metallic circuit for conversation,
and a bridge circuit or connection across the

- - twosides of said metallic circuit, in combina-

tion with an operator’s telephone, an annun-
clator, a calling-generator grounded on one
side, a switching device containing pairs of
contacts to connect at will either said tele-

- phone or said annunciator into said bridge-

circuit, a pair of normally open contacts

. 592,368

adapted to be closed at the will of the opera-
tor, one of which is connected with said me-
tallic circuit and the other with the other
side of the generator, and a key in circuit
with said generator, and having a pair of
contacts normally closed but opened at the
will of the operator, substantially as set forth.
- 11. In a telephone-exchange system, a pair
of loop-switeh plugs, the two contact-pieces
of each of which are respectively connected
with the two contact-pieces of the other by
flexible switch-conductors, and a bridge cir-
cult or connection across the two conductors,
in combination with an operator’s telephone,

an annunciator, a calling-generator ground-

ed on one side, a switching device contain-
1ng pairs of contacts to connect at will either
sald telephone or said annunciator into said
bridge-circuit, and a pair of normally open
contacts adapted to be closed at the will of

the operator, one of which contacts is con-

nected with one of said switch-conductors,
and the other of which contacts is connected
with the other side of the generator, substan-
tially as set forth. |

12. In a telephone-exchange System' a pair

of loop-switch plugs, the two contact-pieces
of each of which are respectively connected
with the two contact-pieces of the other by
flexible switch-conductors, and a bridge cir-
cuit or connection across the two conductors,
1in combination with an operator’s telephone,

an annunciator, a calling-generator ground-

ed on one side, a switching device contain-
ing pairs of contacts to connect at will either
sald telephone or said annunciator into said
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bridge-circult, a pair of normally open con-

tacts adapted to be closed at the will of the
operator, one of which is connected with one
of sald conductors, and the other with the
other side of the generator, and a key in e¢ir-
cult with said generator and having a pair of
contacts normally closed but opened at the
will of the operator, substantially as set forth.
- 13. In a telephone-exchange system, two
metallic-circuit lines temporarily connected
together in metallic circuit for conversation,
in combination with an operator’s telephone,
an annunciator, a calling-generator grounded
on one side, aswiteching device containing two

contacts connected respectively to the two

I0§
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sides of sald metallie circuit, two contacts

connected to the twosidesrespectively of said

telephone, two contacts connected to the two
sides respectively of said annunciator, two
contacts one of which is connected with said
metallic circuit and the other of which is con-
nected with the other side of said generator,
and a commutator-piece adapted to be placed
at will in three positions, in the first position
sald two first-mentioned contacts being closed

to said two second-mentioned contacts, in the

second position sald two fourth-mentioned
contacts being closed to each other and in the

third position said two first-mentioned con-
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tacts being closed tosaid twothird-mention ed

| contacts, substantially as set forth.
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14, In a telephone-exchange system, two

~metallic-circuit lines temporarily connected

10

together in metallic circuit for conversation,
in combination with an operator’s telephone,
an annunciator, a calling-generator grounded
on one slde, a switching device containing
two contacts connected respectively to the

-two sides of said metallie circeuit, two contacts

connected to the two sidesrespectively of said
telephone, two contacts connected to the two
sides respectively of said annunciator, 1wo
contacts one of which 1s connected with said
metallic circuit, and the other of which 1s con-
nected with the other side of said generator,
a commutator-piece adapted to be placed at
will in three positions, in the first position
sald twofirst-mentioned contacts being closed

- tosaid two second-mentioned contacts, in the
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second position said two fourth-mentioned
contacts being closed to each other, and in the
third position said two first-mentioned con-
tacts being closed to said two third-mentioned
contacts, and a key in circuit with said gen-
erator, having a pair of contacts normally
closed but opened at the will of the 0pemt01

substantially as set forth.

15. In a telephone-exchange system, a pair
of loop-switch plugs the two contact-pieces of
each of which are respectively connected with
the two contact-pieces of the other by flexible
switch-conductors, in combination with an
operator’s telephone, an annunciator, a call-

ing-generator grounded on one side, a switch-

ing device containing two contacts connected
respectively to the two flexible switch-con-
ductors, two contacts connected to the two
sides respectively of said telephone, two con-
tacts connected to the two sides respectively
of said annunciator, two contacts, one of
which is connected with one of said conduec-

~ tors, and the other of which is connected with
the other side of said generator, and a com- |

T

mutator-piece adapted to be placed at will in
three positions, in the first position said two
first-mentioned contacts being closed to said
two second-mentioned contacts, in the second
position said two fourth- mentioned contacts
being closed to each other and in the third po-
Sltmn said two first-mentioned contacts being
clesed to said two third-mentioned oontaets
substantially as set forth.

16. In a telephone-exchange system, a pair
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of loop-switch plugs the two contact-pieces of

each of which arerespectivelyconnected with
the two contact-pieces of the other by flexible
switch-conductors, in combination with an op-

erator’s telephone, an annunciator, a calling-
generator grounded on one side, a switching

device containing two contacts connected re-
spectively to the two flexible switch-conduc-
tors, two contacts connected to the two sides
respeetwely of said telephone, two contacts
connected to the two sides respectively of
said annunciator, two contacts one of which
is connected with one of said conduectors and

the other of which isconnected with the other

side of said generator, a commutator-piece
adapted to be placed at will in three positions,

in the first position said two first-mentioned
contacts being closed to said two second-men-
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tioned contacts in the second position, said

two fourth- mentioned contacts being closed
to each other, and in the third pos.ition sald
two first-mentioned contacts being closed to
said two third-mentioned contacts, and a key
in circunit with said generator, having a pair
of contacts normally closed but opened at the
will of the operator, substantially as set forth.
In witness whereof I hereunto subscribe my
name this 23d day of June, 1890.
MILO G. KELLOGG.
Witnesses: |
EMIL. ABENHEIM,
C. STRICH-CHAPELL,
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