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UNITED STATES

PatEnT OFFICE.

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

MULTIPLE SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No. 592,410, dated October 26, 1897.
Application filed Angust 31, 1891, Serial No, 404,338, (No model,)

To all whom it may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, haveinvented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
isa full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates more especially to a
telephone-exchange system in which induec-
tion-coil translators arve used at the central
office, one for each line. It is applicable to

- metallic-circuit or to ground-circuit systems
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or to a system in which the two kinds of lines
are mixed. :

My invention consists, first, in a system of
line-annuneiatorsand switching at the central
office which I shall describe and claim in de-
tail.

It consists, secondly, in an organization for
answering ealls, making connections,and test-
ing at the central office which I shall describe
and claim in detail.

In the accompanying drawings, illustrating
my invention, Figure 1 shows a front view of
sections of two boards to which the same lines
connect with the central-office apparatus
and connections of two lines, one a metallic-
circuit line and one a ground-circuit line.
Fig. 2 shows an operator’s cord system to be
used at each board. Fig. 3 shows an opera-
tor’s test system to be used at each board.
Fig. 4 is a diagram of a subscriber’s-station
apparatus to be used with each metallic-cir-
cuit line.

There are as many switchboards as required
for the number of lines of the exchange. In
Fig. 1 two boards are shown, (marked A A'.)
Each board has a metallic socket or contact-

piece for each line adapted to receive and

form connection with the switch-plugs shown
in Fig. 2 and marked D D. These contact-
pieces are matked j 7.

I 1T are induction-coil translators, one for
eachline of the exchange. These translators
have each an iron core and two coils orhelices
wound around the core, one of which is con-
nected in the cireuit of the line and may be
called the “main-line” coil and the other of
which is connected locally to the central office

and may be called the ‘‘local” coil. Each
translator has a relay-armature which is at-
tracted by the core when a current of suffi-
cientstrengthis maintainedin one of the coils,
preferably the local coil. - It has also a pairof
contact-points normally open, but closed to
each other when the armature is attracted
and moved by the core. i

1w w are annuneiators, of which there is one
for eachline. Xachlineis in circuit with the
main-line coil of its translator.

The annunciator of each ground-cireuitline
isin the circuit of the line. The annunciator

.of each metallic-circuit line is in a ground

connection to the line. One of the contacts
of a line-translator is connected to one side
of theline-annunciator, and the other contact
is connected to the other side of the annunci-
ator. 'When, therefore, the pair of contacts of
the translator are closed to each other, the an-
nuneiator is shunted or short-circuited by the
circuit which is established through the pair
of contacts. One side of the local coil of each
translator is connected to all the contacts 77
of theline to which the contacts belong. The
other sides of the local coils are connected to
the ground. ‘

In the operator’scord system shown in Fig.
2 two pairs of switch-plugs are shown, each
marked D D. Each pair of plugs has two
calling-keys, (marked k k,) a switch, (marked
Y,) a clearing-out annunciator, (marked v,)
and aretardation-coil, (marked«.) Eachkey
has a lever normally in contact with a point
and has another point against which the lever
comes in contact when it is pressed away from
the first-mentioned point.

¢ is the operator’s telephone. B'is a bat-
tery, and B is a calling-generator. Each op-
erator has a telephone. One battery and one
calling - generator will answer for the ex-
change. ‘

The plugs are adapted to be inserted into
the switch-holes of the terminals j 7 at their
board and form connection with the termi-
nals. : .
The switches Y Y have each a lever and
two contact-bolts, on which the lever may be
alternately placed at the will of the operator.

One of the plugs of a pair is connected by
a flexible conductor to one of the key-levers
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- of the pair, and the other plug is similarly

- calling-generator.
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connected to the other key-lever. The two
points against which the leversnormally press
are connected together through the clearing-
out annunciator of the pair. The othercon-
tacts of the keys are grounded through the

Y of the pair of plugs is connected to the cir-
cuit connection which connects the contact-
points normally in contact with the key-le-
vers, the connection being preferably between
the two coils of the line-annunciator. One of
the contact-bolts of the switeh Y is connected
through the retardation-coil of the pair of
plugs tooneside of the battery B'. Theother
contact-bolt is connected through the opera-
tor’s telephone to the same side of the battery.
The other side of the battery is grounded.
The retardation-coils = « are electromag-
netic self-induction coils with closed or prac-
tically or nearly closed magnetic circuits, and
they offer very high impedance or self-induc-
tion effect to rapidly-alternating telephone-

. eurrents, while affording a path of compara-
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tively low resistance to the straight currents
of the test system. Other forms of electro-
magnetic coils might also be used which pro-

duce a high degree of self-induction to rap-

idly-changing currents.

In the operator’s test system shown in Fig.

3, T is the test-plug, and ¢’ the test receiving
instrument. "The plugisconnected toa flexi-

-ble conducter and is adapted to be brought

for testing into connection with any contact-
piece j at its board and is grounded through
the test receiving instrument. Other pairs
of plugs with their special apparatus may be
added, as required, to the operator’s system
and connected to the same substantially as
required and as will be apparent to those
skilled in the art. Each operator has one
cord system and one test system, each suit-
ably mounted and arranged for her work.

In the subsecriber’s-station apparatus for
metallic-circuit lines shown in Fig. 4,1 is the
telephone-switch; 2, the calling-generator; 3,
the signal-receiving bell, and 4 the subscrib-
er’s telephone. 'The circuits and connections
are substantially as shown. When the tele-
phone is on the switch, the bell and genera-
tor are in the direct circuit of the line and
the circuit of the line is grounded. When
the telephone is off the switeh, it is in the di-
rect circuit of the line and the ground con-
nection ‘of the line at the subseriber’s sta-
tion is removed.

The subscriber’s-station apparatus for me-
tallic-eireuit lines should preferably be con-
nected into the line-circuit, so that the trans-
lator-coil at the central oﬂiee is in the mnor-
‘mal  circuit from the subsecriber’s ground
through his calling-generator to ground at
the central office through the line-annuncia-
tor. - The subscriber’s-station apparatus for
the ground-cireuit lines may be the usual
form of apparatus for such lines.

The operation of the system is as follows:

The lever of the switch:

‘When a subscriber wishes a connection, he
operates his generator and a current passes
through the ground-circuit, which includes
his generator and annuneciator, and operates
the annunciator. The operator on observ-
ing the call places one of her plugs D in the
metallic socket of the line and places the
switch Y so that her telephone is in circuit
with the plug. A complete circuitisthereby
established which can be traced from the
ground through the battery B’, the operator’s
telephone, the switch Y to the plag, and
thence to ground through the translator-coil
of the line. The operator can then converse
with the subscriber, the telephone-currents
being translated from one circuit to the other
through the translator, and can find out what
line is wanted. She then tests for the line
wanted, as will hereinafter be indicated, and
if she finds that it is not already in use she
placesthe other plugof the pairin the socket of
the line. Thetranslator-coils of thetwolines
are thereby included in a closed eircuit, and
the circuit is grounded through the telephone
and battery. The operator then presses on
the key-lever which is connected with the
plug in the socket of the line wanted, and
the calling-generator is thereby included in
a closed circuit with the translator-coil of the
line, and induced currents will be sent to the
line, which will ring the bell at the subserib-
er’s station.. The operator then releases the

-key and moves the switeh Y, so that the re-

tardation-coil is connected in a third leg to
the circuit of the two coils. The lines are
then connected for conversation, and any
telephone-current generated in the circuit of
one line will be translated through the trans-
lators of the two lines to the ecircuit of the
other line. The two subseribers can there-
fore earry on conversation. . When a plugis
in the socket of any line, the local coil of the
translator of the line is in closed circuit with
the battery B', and the relay-armature being
attracted the annunciator of theline is shunt-
ed or short-circuited by the closing of the
contact-points, so as to be practically out of
the circuit in which it is placed.
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‘When a subseriber desires to send a clear-

ing-out signal, he operates his calling-gen-
erator, (which he may do after replacing his
telephone on the switch.) A current is there-
by generated in his line-cireuit, and an in-
duced current is generated in the circuit
which contains the clearing-out annunciator
and will operate it. The line-annunciator
will not be operated thereby, because it is
shunted or short-circuited, so that sufficient
current will not pass through it to operate it.

I120

125

The test system is asfollows: When an op- .

erator tests any line, she places her test-plug
T on the metallic socket 7 of the line. If,
then, the line is switched as described, a com-
plete circuit is established from the ground
through the test receiving instrument to the
piece j tested, thence to the piece 7, in which a

switch-plug is inserted, and thence to ground
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through the battery B'. The instrument will
then sound or respond. If, however, thereis
no plugin a socket of the line, the instrument
will not sound. The operator can therefore
determine on testing whether or not any line
isinuse. Itisnotnecessary to the operation
of the system that the central-office connec-
tions of the local translator-coils be made to
ground as described. For instance, the trans-
lator-coils might be connected together by a
metallic-circuit connection instead of going
to ground, and in that case the connection
of the test systems, the calling-generator, and
the battery B’ would be preferable to this cir-
cuit connection instead of to ground, as de-
scribed. It will be observed in this system
that the circuits of any two pairs of coils
which are temporarily connected together for
conversation between the subscribers are in
connection. This connectionis, however, be-
tween the retardation-coils of the two pairs
of plugs used in making the connections.
‘Withproperly-constructed apparatus and cir-
cuits the connections above deseribed will not
prevent the successful operation of the sys-
tem. It will also be observed that when the
local coils of two translators are left connect-
ed together for conversation between two sub-
seribers there is a bridge-circuit across the
circuit thereby established and between the
two coils. This bridge-circuit, however, con-
tains a retardation-coil, and therefore will
not greatly decrease the amount of the tele-
phone-currents which would otherwise pass
through the complete circuit.

The operation relating to the line-annun-
ciators whereby they are shunted or short-
circuited when thelocal coils of the line-trans-
lators are switched for conversation may be
obtained with other arrangements of circuits
and apparatus than what I have described.
For instance, there maybe aseparate battery
in the ecircuit of each pair of cords, which
will operate the armature of a translator when
connected in circnit with one of its coils.

The prevention of the operation of the
line - annuneiator may be accomplished in
other ways, one of which is shown in my ap-
plication, Serial No. 403,714, where a branch
circuit containing the line- annunciator is
opened when the line is switched; nor,
broadly considered, is this part of my inven-
tion confined to the use of converters.

The operation relating to the retardation-
coils whereby when two pairs of local coils
connected together into complete circuits for
conversation between subseribers and the cir-
cuits are connected together through retard-
ation-coils may also be obtained with other
arrangements of apparatus and circuits than
what I have desecribed.

My invention is not therefore limited to the
particulararrangementsof cireuits and appa-
ratus which I have deseribed.

I claim as my invention—

1. Inatelephone-exchange system,aswitch-
board, telephone-lines, translators for said

lines at the central office, one coil of which
is in the circuit of the line, switching appa-
ratus to connect together any two of the other
coils into a complete circuit for conversation
between their two subseribers, and battery
in eircuit with any coil while thus connected,
in combination with annunciators, one for
each line, an armature for each translator,
moved when its coil is thus connected with a
battery, a pair of contacts for each armature,
one connected to one side and the other con-
nected to the other side of itsline’s annunci-
ator, said contacts being normally open to
each other but closed when the armature is
thus moved.

2. Inatelephone-exchangesystem,aswitch-
board, telephone-lines, translators for said
lines at the central office, one coil of which
is in the circuit of the line, switching appa-
ratus to econnect together any two of the other
coils into a complete circuit for conversation
between their two subscribers, and battery
in circenit with any coil while thus connected,
in combination with annunciators, one for
each line, in the circuit of the line, an arma-
ture for each line, moved when ifs coiliscon-
nected with a battery, a pair of contacts for
each armature, one connected to one side and
the other connected to the other side of its
line’s annunciator, said contacts being nor-
mally open to each other but closed when the
armature is thus moved.

3. Inatelephone-exchangesystem,aswitch-
board, telephone-lines, translators for said
lines at the central office, one coil of which
is in the circuit of the line, switching appa-
ratus to connect together any two of the other
coils into a complete cirecuit for conversation
between their two subscribers, and battery
in cireunit with any coil while thus connected,
in combination with annunciators, one for
each line, an armature for each line, auto-
matically moved when its coil is thus con-
nected with a battery, a pair of contacts for
each armature, one connected to one side
and the other connected to the other side of
itsline’sannunciator, said contacts being nor-
mally open to each other but closed when the
armature is thus moved.

4. Inatelephone-exchange system,a switch-
board, telephone-lines, translators for said
lines at the central office, one coil of which is
in the circuit of the line, switching apparatus
to connect together any two of the other coils
into a complete circuit for conversation be-
tween their two subscribers, and battery in
circuit with any coil while thus connected, in
combination with annunciators, one for each
line, in a ground connection of the line, an
armature for each line, antomatically moved
when its coil is thus connected with a battery,
a pair of contacts for each armature, one con-
nected to one side and the other connected to
the other side of its line’s annunciator, said
contacts being normally open to each other
but closed when the armature is thus moved.

5. In a telephone-exchange system, sub-
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scribers’ telephone-lines, annunciators, one

for each line, each having its magnet perma-
nently in cireuit connection with its line,

scriber’s talking-circuit and having each a
contact-piece, electromagnetic devices, one
for each line, each having a different electro-
magnet than said annunciator-magnet.of the
line actuated when a current is established
through it and.preventing the operation of
the line-annunciator by a current sent over
the line, pairs of switch-plugs, each plug hav-

-ing a contact-piece adapted to form connec-

tion with said contact-piece of the switch of
a subsecriber’s talking-circuit when the plug
is placed in said switch to switch said talk-
ing-eircuit for conversation, said contact-
pieces of the pair of plugs being connected
together. by a flexible switch-conductor, and
a battery connected on oneside to said switch-
conductors of said pairs of plugs and on its

other side to circuit connections, one through .

the electromagnetic device of each line to said
contact-piece of the switch for the line.

6. In a telephone-exchange system, multi-
ple switechboards, subscribers’ - telephone-
lines, annunciators one for each line, each
havingits magnet permanently in circuit con-
nection with its line, switches, one on each
board for the talking-ecircuit of each sub-
scriber and having each a contact-piece, elec-
tromagnetic devices one for each line, each
having a different electromagnet than said
annunciator-magnet of the line actuated when
a current is established through it and con-
trolling .the line-annunciator that it will not
be then operated by a current sent over the
line, pairs of switch-plugs at each board, each
plug having a contact-piece adapted to form
connection at its board with said contact-
pieces of the switches of the subscribers’ talk-
ing-circuits when the plag is placed in either
of said switches to switch a talking-circuit
for conversation, said contact-pieces of each
pair of plugs being connected together by a
flexible switch-econductor, a battery or batter-
ies connected on one side tosaid switch-con-
ductors of said pair of plugs and connected
on the other side in circuit connections, one
through the electromagnetic device of each
line to said switch contact-pieces of the
switches of the line, and test receiving instru-
ments, one at each board, each connected on
one side to said last-named side of said bat-
tery or batteries and on its other side to a
test plug or device adapted to be brought for
testing into connection with either of said
switch contact-pieces at its board.

7. In a telephone-exchange system, multi-
ple switchboards, subscribers’ telephone-
lines, switches, one on each board for the talk-
ing-circuitof each subsecriber and having each
a contact-piece, electromagnetic devices one
for each line, pairs of switch-plugs at each
board,each plughaving a contact-piece adapt-
ed to form connection at its board with said

2 : . 592,410

contact-pieces of the switchesof the subserib-
ers’ talking-circuits when the plugis placed in
either of said switches toswitch a talking-cir-
cuit for conversation, said contact-pieces of
each pair of plugs being connected together

70

by a flexible switch-conductor, a battery con- -

nected on one side to said switch-conduectors
of said pairs-of plugs and connected on the
other side in circuit connections, one through
the electromagnetic device of each line to said
switch contact-pieces of the switches of the
line, and test receiving instruments, one at
each board, each connected on eneside to said
last-named side of said -battery or batteries
and on its other side to a test plug or device

. adapted to be brought for testing into connec-

tion with either of said switch contact-pieces
at its board.

8. In a telephone-exchange system, multi-
pleswitchboards subseribers’ metallic-circuit
telephone-lines, switches, one on each board
for the talking-circuit of each subseriber and
having each a contact-piece not connected to
the line, resistances, one for each line, pairs
of switch-plugs at each board, each plug hav-
ing a contact-piece adapted to form conneec-
tion at its board with said contact-pieces of
the switches of the subscribers’ talking-cir-
cuits when the plugis placed in either of said
switehes to switch a talking-circuit for con-
versation, said contact-pieces of each pair of
plugs being connected together by a flexible
switch-conductor, a battery connected on one
side to said switch-conductors of said pairs of
plugs and connected on the other sidein eir-
cuit connections, one through the resistance
of each line to said switch contact-pieces of
the switehes of theline, and test receiving in-
struments, one at each board, each connected
onone side to said last-named side of said bat-
tery or batteries and on its other side to a test
plug or device adapted to be brought for test-
ing into connection with either of said switch
contact-pieces at its board.

9. In a telephone-exchange system, the com-
bination of a switch board or boards, sub-
scribers’ telephone-lines or talking-circuits,
switches therefor on the board or boards, an
individual annunciator permanently, that is
whether the line is switched or not, included
in closed circuit with each line and operated
by calling-current sent through it, a clearing-
out annunciator, means for connecting any
two lines together for conversation and con-
necting the clearing-out annunciator with or
into their circuit, a local eircuit including a
battery that is completed when any two lines
are thus connected, a subseriber’s -calling-
generator located in closed circuit with either
subscriber’s line thus connected and sending
clearing-out currents operating said clearing-
out annunciator, and electromagnetic means
included in the loeal circuit and operated by
the current from the battery therein, shunt-
ing the line-annunciator and thereby pre-
venting the operation of the line-annuncia-
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tors when clearing-out currents are sent over
the line.
10. In a telephone-exchange system, the

~ combination of a switch board or boards, sub-

seribers’ telephone-lines or talking-circuits,
switches therefor on the board or boards, an
individual annunciator permanently, that is

. whether the line is switched or not, included
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in closed circuit with each line and operated
by calling-current sent through it, a elearing-
out annunciator, means for connecting any
two lines together for conversation and con-
necting the clearing-out annunciator with or
into their circuit, a loecal circuit including a
battery that is completed when any two lines
are thus connected, a subscriber’s calling-
generator located in closed circuit with either
subscriber’s line thus connected and sending
clearing-out currents operating said clearing-
out annunciator, and electromagnetic means
included in the local circuit and operated by
the current from the battery therein, to pre-
vent the operation of the line-annuneciators
when clearing-out currents are sent over the
line.

11. In a telephone-exchange system, the
combination of a subsecriber’s telephone-line,

a call-annuneciator included in said line, a

544

normally open short circuit around said an-
nunciator, and means for closing such short
circuit by the act of switching the line for
conversation.

12. In a telephone-exchange system, the
combination of a switchboard, two telephone-
lines, each having a socket or switching con-
nection on said board, a subseriber’s genera-
tor at each subsecriber’s station, a call-annun-
ciator included in or permanently connected
with eachline at said board, switch-plugs and
their cord connections for placing said lines
in communication for conversation, a clear-
ing-out annunciator in the equipment of said
cord connections, and adapted to be operated
by a clearing-out current sent from either
subscriber’s generator, a normally open short
circuit around the call-annunciator of each
line, and means for closing such short circuits
by the act of placing the lines in communi-
cation for conversation, substantially as de-
scribed.

In testimony whereof I have hereunto sub-
scribed my name.

MILO G. KELLOGG.

Witnesses:
CALVIN DE WOLT,
FrANCES D. KELLOGG.
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