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‘be one for each line,
follows: Theline passes normally successively

UNITED STATES PATENT

JFFICE.

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

MULTIPLE SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No. 592,399, dated October _26, 189%.
Application filed May 16,1891, Serial No, 392,969, (No model,)

Zo all whom it may concermn: |

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
1elephone-Exchanges, of which the following
1s a full, clear, concise, and exact description,
reference being had to the accompanying

drawings, forming a part of this specification.

My invention relates to a telephone-ex-
change system; and it consists in a system of
testing to determine whether lines are in use.

In the accompanying drawings, illustrating
my invention, Figure 1 represents sectional
views of sections of two multiple switechboards
and themain-line central-office apparatusand
connections of two lines cohnected to the
same, and Fig. 2 represents a diagram of an
operator’s cord system and apparatus, neces-
sary to illusfrate my invention. '

G in each case in the drawings represents
& ground connection.

In Fig. 1, A A’ represent sectional views
of sections of two multiple switchboards to
which the same lines are connected. Each
board has a spring-jack or similar switch for
each line. Each switch has a contact-spring
which normally bears on an insulated con-
tact-point, but which is separated from the
point while a plug is inserted into the switch,
and has an insulated confact-piece adapted
to have a plug applied to it for testing and
to form connection with a contact-piece of a
switch-plug when the plugisinserted into the
switch. ¢ ¢ represent the contact-springs;
h h, the contact-points on which the springs
normally bear; 7 5, said insulated contact-
pieces; [ {, the switch-holes, and ¢ b rubber
strips on which the metal parts are mounted.
r 7 are resistance-coils, of which there may
The connections are as

through the pairs of contacts g hof itsswitches
ontheseveral boards and from thelast contact
h to the ground. The contact-pieces 7 7 of
the switches of aline are connected together
and to the ground through the resistance-coil
of the line. | - |

In the operator’s cord system shown in Fig.
2, D D are a pair of double plugs each hav-
ing two contact-pieces mm’. When the plug

18 1nserted into a switch, it separates the con-

tacts g i of the switch, and piece m of the

plug forms connection with spring ¢ of the

switch, while piece m/' of the plug forms con-
nection with piece 7 of the switch. The con-
tact-pieces m’ m’ of the pair of plugs are con-

nected together by means of flexible condue-

tors through the test-battery B'. Y is a loop-
ing-in switech for the pair of plugs. ¢is the
operator’s telephone, and B is her calling-
generator. ‘T'he two contacts m m of the pair

of plugs are connected to the two levers, re-

spectively, of the switch by means of flexible
conductors shown. |
bolts of the looping-in switch are connected
together through the telephone. Another
pair are connected together through the gen-

erator, and the third pair are connected to-
gether through a simple loop. |

As many pairs of plugs, with their corre-
sponding apparatus, may be provided for each
operator as she may need. For each pair of
plugs are the double cords and the switch.

‘There may be a test-battery for each pair of
plugs or a single battery common to a num-

ber of pairs. The connections of each pair to
itsspecial apparatusand tothe operator’s tele-

phone and generator are as desecribed above.

The circuit-wire which connects the two
coils of the telephone is grounded.
T'he operation of the system is as follows:

When the operator receives a call from a line -

she places one plug of a pair of her switch-
plugs in the switch of the line, inserting the
plugs so that contact-piece m forms connec-
tion with the spring of the switch and m' with
the piece j of the switeh. When the oper-
ator finds out by conversation what line is
wanted, she tests the line wanted, and if she
finds it to be free or unswitched she places
the other plug of the pair in the switch of the
line wanted, inserting the plug in the same
direction as described above. She then, by
moving the switch Y, directs a calling-current

A pair of the contact- ¢
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to the circuit which will ring the bell of the -
subscriber wanted. o

The operation of the test system is as.fol-
lows: When two lines are connected together
as above described, the contact-pieces j 7 of
the two sets of switches are connected to-
gether through a test-battery. When the op-
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erator tests a line thus switched by p]aemo*
one of the contact- -pieces m of a pair of her
plugs on the contact-piece 7 of its switeh, (the

-switeh Y being in position so that the tele-

phone is in connection with m ,) & closed eir-
cuit is established from the ﬂ'round through

one coil of the telephone to the piece 7 to
which the test is applied, and thence throunh
the test-battery to the piece 5 of the other lme,
and thence to ground through the resistance-
coil. The operator will then, on applying the

~ test, hear a click or sound in her telephone.
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If the line is not thus switched, she will hear
nothing on making the test.

fore tell, on testmg, whether or not the line
1S switched with another line. |
The use of the resistance-coils in the con-
nections, as described, is to prevent the tele-
phone being shert-—c,u‘eulted to ground when
the test 1s made
I have shown the test S}stem applied to

single-circuit lines. It is-equally applwable
to other than such lines.

I claim as my invention—

1. In a telephone- exchange system, tele-

phone-lines and test wires or connections, one
for each line, open to the line and meunded
in eembmatlon with switch appmatus con-

-neetmtr together any two of said test wires or

eonneetmns while thelr lines are switched to-
oether for conversation, and a test- battery in
series circuit between s:zud two test wires or
connections, subst&ntiallv as set forth.

2. In a telephone -exchange system, tele-
phone-lines, test wires or eenneet1ens one
for each 11ne open to the line and greunded
and a re mstanee-eoﬂ in each test wire or con-
nection, in combination with switch appara-
tus eonneetmn‘ together any two of said test
wires or eenneetlons while their lines are
switched together for conversation, and a
test-battery in series circuit between said two
test wires or eenneetmns siubstantially as set
forth. |

o. In a telephone exchange system, tele-
phone-lines and test wires or eonneetlons one
for each line, open to the line and greunded,
1n combination with switch apparatus con-
necting together any two of sald test wires

o Or eonneetwns while their lines are switched
together for conversation, a test- battery in

series circuit between smd two test wires or
eonneetlons and a test receiving instrument

orounded on one side, and conneeted on its -

other side to a plug or device adapted to be
brought into connection with each of said

test wires or cenneetwns eubstantmlly as set

forth.

4. In a telephone-exeh&nﬂ*e eyetem tele-
phone-lines, test wires or connections, one for

eaeh line, open to theline and greunded, and
a resistance-coil in each test wire or connee-
tion, in combination with switch apparatus
eenneetmw together any two of gsaid test

wires or eonneetlone while their lines are:
a test-

smtehed tog ether for conversation,

 battery in series circuit between emd two test

She can there-

wires or connections, and a test receiving in-
strument grounded on one side, and connect-
ed on its other side to a plug or device adapt-
ed to be brought into connection with each
of sald test wires or connections, substan-

| tially as set forth. |
5. In a telephone-exchange system, tele-

phone- 11nes, a test receiving 1nst1"ume11t and

test wires or connections, one for each line,
open to the line and eenneeted to one side of

said test receiving instrument, in combina-

tion with switch apparatus eenneetinw to-

gether any two of said test wires or connec-
tions while their lines are
for conversation, a test-battery in series cir-
cuit between said test wires or connections,
and a plug or device connected to the other
side of said test receiving instrument and
adapted to be brought into connection with

each of said test wires or connections, sub-
stantially as set forth.

6. In a telephone-exehanwe system, tele-

phone-lines, a test receiving instrument, test
wires or eonneetions, one fer' each line, open

to the line and connected to one side of said
test receiving instrument, and a resistance-
¢oil in each test wire or connection, 1in com-
bination with switch apparatus eenneeting

together any two of said test wires or connec-

tions while their lines are smtehed together
for conversation, a test- ba,ttel*y in series €ir-

cult between said test wires or connections,

and a plug or device connected to the other
side of said test receiving instrument and
adapted to be brought into connection with

each of said test wires or conmnections, sub-

stantially as set forth.

7. In a telephone-exchange system, multi-
ple switchboards, telephene -lines connected
to the same and test wires or connections, one

for each line, open to the line and grounded,

in combination with switch apparatus con-

‘necting together any two of said test wires or

connections while their lines are switched to-

oether for conversation, and a test-battery in
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series circuit between said two test wires or

connections, substantially as set forth.
8. In a telephone-exchange system, multi-

ple switehboards, telephone-lines connected
to the same, test wires or connections, one for

each line, open to the line and grounded, and

a resistance-coil in each test wire or connec-

tion, in combination with switch apparatus
connecting together any two of said test wires
or connections while their lines are switched
together for conversation, and a test-battery
in series circuit between said two test wires
or connections, substantially as set forth.

9. In a telephone-exchange system, multi-
ple switchboards, telephene-hnes connected

tothesame, and test wires or connections, one

for each line, open to the line and -grounded,

in combination with switch apparatus con-
necting together any two of said test wires or

connections while their lines are switched to-
gether for conversation, a test-battery in se-
ries circuit between said two test wires or

115

120

125

I30




10

20

25

20

35

40

50

55

6o

502,300

connections, and a test receiving instrument
at each board grounded on one side, and con-
nected on its other side to a plug or device
adapted to be brought into connection with
each of sald test wires, or connections, sub-
stantially as set forth. |
10. Ina telephone-exchange system, multi-

ple switehboards, telephone-lines connected
to the same, test wires or connections, one for
cach line, open to the line and grounded, and
a resistance-coil in each test wire or connec-
tion, In combination with switech apparatus
connecting any two of said test wires or con-
nections while their lines are switched to-
gether for conversation, a test-battery in se-
ries circuit between said two test wires or
connections, and a test receiving instrument
at each board grounded on one side, and con-
nected on its other side to a plug or device
adapted to be brought into connection with
each of sald test wires or connections, sub-
stantially as set forth. |

11. Inatelephone-exchange system, multi-
ple switchboards, telephone-lines connected
to the same, a test receiving instrument at
each board, and testwires or connections, one
for each line, open to the line and connected
to one side of said test receiving instrument,
in combination with switch apparatus con-
necting together any two of said test wires or
connections while their lines are switched to-
gether for conversation, a test-battery in se-
ries circuit between said test wires or con-
nections, and a plug or device for each test
receiving instrument connected to the other
side of sald test receiving instrument and
adapted to be brought into connection with
each of said test wires or connections, sub-
stantially as set forth. . |

12. In a telephone-exchange system, mul-
tiple switchboards, telephone-lines connected
to the same, switch apparatus by which any
two of said lines may be connected together
for conversation, and test wires or circuits,
one for each line, open to theline, extending
to all the boards and grounded, in combina-

tion with apparatus and eonnections by which

any two of said test-circuits are connected
together, and a test-battery in series cirecuit
between them, when their lines are switched
together for conversation, and test receiving
instruments, one at each board, each instru-
ment grounded on one side and connected on
its other side to a plug or device adapted to
be brought into connection with any of said
test-circeuits, substantially as set forth.

15. In a telephone-exchange system, mul-
tiple switchboards, telephone-lines connected
to the same, switch apparatus by which any
two of said lines may be connected together

3

for conversation, test wires or circuits, one

for each line, each open to its line, extending
to all the boards and grounded, and an indi-
vidual resistance-coil in each test wire or ¢ir-
cuit, in combination with apparatus and con-
nections by which any two of said test-circuits
are connected together, and a test-battery in

series circuit between them, when their lines

are connected together for conversation, and
test receiving instruments, one at each board,
each instrument grounded on one side and
connected on its other side to a plug or de-
vice adapted to be brought into connection
with any of said test-circuits, substantially
as set forth. |

14. In a telephone-exchange system, mul-
tiple switchboards, telephone-lines connected
to the same, switch apparatus by which any
two of said lines may be connected together
for conversation and test receiving instru-
ments, one at each board, in combination with
test wires or circuits, one for each line, each
open to the line, extending to all the boards
and connected to one side of each of said test
receiving instruments, apparatus and connec-
tions by which any two of said test-circuits
are connected together, and a test-battery in
series circuit between them, when their lines
are switched together for conversation, and
plugs or devices, one for each test receiving
instrument, connected to the other side of the
instrument and adapted to be brought into
connection with any of said test-circuits, sub-
stantially as set forth.

15. In a telephone-exchange system, mul-
tiple switchboards, telephone-lines connected
to the same, switch apparatus by which any
two of said lines may be connected together
for conversation, and test receiving instru-
ments, one at each board, in combination with
test wires or circuits, one for each line, each
open to the line, extending to all the boards
and connected through an individual resist-
ance-coll to one side of each of said test re-

ceiving instruments, apparatus and connec-

tions by which any two of said test-circuits
are connected together, and a test-battery in
series circuit between them, when their lines
are connected together for conversation, and

plugs or devices, one for each test receiving
instrument, each connected to the other side -

of its instrument and adapted to be brought
into connection with any of said test-circuits,
substantially as set forth. |

In testimony whereof I have hereunto sub-

scribed my name. .
MILO G. KELLOGG.
Witnesses:
FRANK S. OBER,
EDWARD C. DAVIDSON,
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