(No HModel.)

M. G. KELLOGG.
MULTIPLE SWITCHBOARD.

Patented Oct. 26-, 1897.
- |

No. 502,331,

1%,

=
J*.?
i

%,

il il e R mbek S WS A R Bl

iR

Zig. 2,

AN J_..J-

e

aJ

R

T L T OO T o

- %

T

R

[ )

7z

[ =

ALY f._r..r._r#ﬂﬂ#ﬂ#ﬂﬂf#ﬁﬂ#ﬂ!ﬂ!ﬂff#ﬂ#ﬂ ._._.__, J.,

R wj

n.” = f‘ffﬂ.’f.’fﬂﬂffffffaﬁf

\\m

\\IIJ.

L)

o

\

X

R

A

N\\!ﬂﬁiﬁs& 3 ) : ] S
== L R ¢ M
m _ __

THE NORRIS PLTERS CO., PHOTO-LITHO,, WASHINGTON D. €,




L

10

5

20

30

35

40

50

——— -+ -

UNITED STATES PATENT

e —

OFFICE.

MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG

SWITCHBOARD AND SUPPLY COMPANY,

OI* SAME PLACE.

MULTIPLE SWITCHBOARD.

SPECIFIC&TION formmg part of Letters Patent No. 392,331, dated October 26, 1897.

Application filed December12, 1889, Serial No. 333,534,

(Na model.)

To all whom it meor concern.

Be it known that I, M1rn.o G. KELLOGG, of
Chicago,Illinois,temporarily residing at Stutt-
cgart,inthe Empire of Germany,haveinvented
certain newand useful Improvements in Mul-
tiple Switchboards for Telephone-Exchanges,
of which the following is 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 in which the subsecribers’lines
are metallic-cireult lines connected to multi-
ple switechboards; and it consists in a system
of testing at any board to determine whether
any line is in use. -

I place as many switchboards in the central
office as are found necessary or desirable in
ordertoproperly answer the calls and connect
and disconnect the subsecribers’ lines. On

each board I place for each line a spring-jack
or similar switch having two contact-points
which arenormallyin contaet and a third con-

tact pointor plece insulated from the rest, (ex-
cept by the ecircuit connections,) said switch
being adapted to receive a loop-switch plug
and, when a plug isinserted,to disconnect the
SWltCh -points which are nor mally In contact
and connect one of them to one of the contact-
pleces of the plug and at the same time con-
nect the other contact-piece of the plug with
said third contact-piece of the switeh men-
tioned above. Saidthird contact-piecesof the
the switches are so placed and arranged that
an operator may at will apply a test- plun' or
siimilar device to them.

!

IFigures1*and 1° of the drawings are front

Views of sections of two .multiple switch-
boards to which the same lines are connect-
ed. Iig. 218 a diagram of the boards, with
the circuits and connections necessary to
1llustrate myinvention. Fig. 8 shows a dou-
ble or icop plug adapted to be used with the
switche% Fig. 41s a diagram of the subserib-
er’s-station apparatus necessary to illustrate
my invention. | |

In the drawings like parts and apparatus |
are indicated by the same letters and figures
of Telference.

In Fig. 2, A isasectional view of the switch-
board shown in Fig. 1*, and A’ is a sectional

l

parts.

view of the switehboard shown in Fig. 1% each
as indicated by the line de. a b repr esent
strips, of the shape substantially as shown,

on which the metal parts of the switches ale
mounted. These strips may be of a length
to receive any convenient number of sw1t(,]1
[ L are square holes through the fronts
of and at the edges of the strips, adapted to
recelve and ﬂ‘lllde the switch-plug. The con-

tact-springs ¢g ¢ are mounted to the rear of
and are parallel to the holes [ [ to which they
belong, as shown.
corresponding to the contact-springs pass
through the rubber strips, as shown, and are
couneeted with the connectmﬂ'-strlps R
7J are the contact-pieces of the switches, in-
sulated from the rest of the parts, (exceptby
circuit eouneetmns,) each %d&pted to connect
one side of its line to one of the contact-pieces
of a loop-plug when inserted and also to be
the test-piece of its line at its board. The
switch-plugs are substantially as shown in
Fig. 3.

The several p:u ts mentioned above are So

made, shaped, arranged, and adjusted that
when a plug is inser ted into any switch-hole
it raises the spring in the rear of the hole from
the contact-point (011 which it normally rests)
and the spring is connected to one of the con-
tact-pieces of the plug, while the other con-
tact-piece of the plugis connected to the con-
tact-piece 5 of theswitch whichisused. Each
section of a rubber strip with its contact-
spring, contact-point, contact-piece, and the
hole, allarranged and operating as shown and
deseribed, may be 001181(181 ed as a spring-jack
switeh.

tt, Fig. 2, are test receiving instruments,
and T T are test- -plugs, one 1115131 ament and

one plug foreach operator, and each plug con-
nected to one side of its test recelving instru-
ment by a flexible cord, as shown. The plugs
and cords are so constructed that the opera-
tors may at will bring the metal tips of the
plugs into contact with any contact-pieces 5
7 attheir boards. I B are test-batteries, con-
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nected in the circuit as shown or in Sll]lﬂ&l |
| way to produce the result hereinafter de-
scribed and of a strength to operate the test
recelving instruments through the test-cir-
Instead of a test-battery B.

cuits described.
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in each test connection or circuit contammﬁ' | or forty cells of battery would oper ate the

an instrument ¢ there may be a single test-

- battery in the common Wue from Whlch such

10

the several boards.

connections branch.

The circuit of each subseriber’s line 1S as
follows: One branch starting out from the
subscriber’s statlon 18 connected with all the
contact-pieces 7 of the switches of the line on
The other branch of the
line, starting out from the other side of the

subscrwers station &pparatus passes sue-

~ cessively through the pairs of contact-points
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¢ h, normally in contact, of its switches on

the several boards, ,bemﬁ',connected in each
case to the spring first. From the last con-
tact-point /2 the line passes or is connected
by a common wire ¢ to all the test receiving

instruments on the several boardson the othel |
side of the instruments from that to which

their test-plugs are connected. The test-bat-

teries are connected, preferably, in the cir-

cuit, so that they are between the pairs of
contact- -points g A of the lines and the test-
plugs T T.

Inthe subsecriber’ s-station apparatus 5h0wn
in Fig. 4, 1 is the telephone-switch, 2 is the

te_lephone, and 3 1s the subseriber’s Signal-re— !

ceiving instrument. Theswitchshown is the
usual form of gravity telephone-switch which
closes the switch-cireuits in one position when
the telephone is on the switeh and closes cir-
cuits in another position when it is off from
the switch. The signal-bell is an ordinary
vibrating bell, (ha,vmﬂ' an automatic circuit-
breaker ) as shown and of a resistance suit-
able to the circuit.

The circuit connections of the subscriber’s
apparatus are such that when the telephone

18 on the switeh the bell-coil and its contact-

points are in the direct circuit of the line, and

~when the telephone is off from the switch they

are shunted by a wire of small resistance, so

that a current passing over the line will not,
~operate the bell.

When the subscriber’s tele-
phone 18 taken off the switch for use, the vi-
brating bell is shunted or short-circuited by
a wire of comparatively low resistance and
the shunt-cirecuit around the telephone is re-
moved. The bell mayhave, say,one hundred
ohms resistance, and the short- -cireuitconnec-
tion established around 1t when the telephone

is off theswitch may be of one-tenth ohm resist-

ance. Inthatcaseaboutoneone-thousandth
of the current of the battery will pass through
the bell when the telephone is off the switch,

and the rest of the current will pass throun*h

theshort-circuiting wire. The battery should |
be strong enough to ring the bell of any line

 of the exchange when the plug is applied to

60

- sistance and suitable retractile springs thirty |

the line and the subscriber’s telephone is not
switched for use, but should not be so great
that the small amount of current, that passes
through the bell when the telephone is
switched for use will operate the bell.
ordinary telephone-circuits and properly-con-
structed bells of, say, one hundred ohms re-

With |

bells when the telephone was on the switch.
When the telephone was off the switch, this

‘number or 8 much larger number of cells

would not operate the bell.

Thelinesand the testreceivinginstr uments '

are not grounded at the central o
open to the ground there.

I have not indicated the callin: ) appalatus
or the opemtm s answering and connecting

apparatus in detail, as it is not necessary to_

do so to 11111‘5131&1:6 my invention, and well-
known forms of apparatus can be used for

fiice, but are -
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them. Forthe calling system an independent

~calling-circuit common to many stations, as
-the Law or American district systems, may be
used. When a line is to be tested, the oper-
ator places the test-plug on the contact-piece

7 of the line and if it is not switched a com-

plete circuit is established through the test

recelving instrument and battery; but if the

line is switched it is cut off from connection
I with the instrument and no current will pass
through the instrument.

This test-circuit 1s
from the common wire ¢ through the test-
battery and the test-plug used to test contact-
piece 7 of line tested, thence through the line,

by way of the subseriber’s statlon back to
central office, thence through the 11011]1_&1137
closed contacts of the switehes of the line to
common wire ¢. In the former case the test
receiving instrument will give the defined
sound due to the circuit-breaker if the sub-
scriber’s telephone is on the switch and will
not respond to the makes and breaks of the
circuit-breaker if the telephone is off from
the switeh, and in the latter case when the
line is SW1tehed 1t will not sound at all.
operator can therefore determine, on testing
a line, and her instrument not 1CSp011d111ﬂ‘ to
the makes and breaks of the circuit-breaker,

.that either the lineis switched .at the centr ::LI

office or that the subscriber has his telephone
off 1ts switch for use, and she will not switch
the line with anotherline. Should, however,

the instrument sound when the test is made,

she knows that neitherthe lineisswitched nor
the subscriber’stelephoneisoff from its switch
for use, and she may connect the line with
another line for conversation.

In some systems of multiple-switchboard

testing the testing merely indicates whether

or not a line is switched at some board, and

the line may test ¢ free” when a subscriber
has sent in his call and taken down his tele-
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phone for use, and may be connected to an-

other line, to his annoyance and confusion.
In other systems the test merely indicates
whether or not the subscriber’s telephone is

switched for use, and a line may test “ free”
~and be connected to another line, when the

subscriber has placed his telephone on its
switch, but the line is not yet disconnected
or ‘‘ cleared out” from another connection.

125
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In this case.three lines will be connected to-

gether, to the annoyance and confusion of

the Sl’!bb@l‘lb@ls and of the opemtms who
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generally have no ready means of finding out |

where the cross connection or ‘“‘tying up”
occurs. The test in this system being as
pointed out above, neither of these faults or
troubles can occur, and the service is more
satisfactory to the subscribers and to the
operators. The test receiving instruments
are such as will respond to the vibrations of

~the circuit-breakers of the subseribers’ bells.
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Iclaimas myinvention and desire tosecure
by Letters Patent—

1. A test-circuit for a metallic- circuit line,
from one side of a test receiving instrument
to a test plug or device, thence to one side or
branch of the line when the test is applied,
thence through the circuit of the line and a
pair of switch contact-points normally closed
but open while the line is switched for use
by the switeh which controls them, to the
other side of saild test receiving instrument,
in combination with a circuit-breaker in said

test-cireuit while the subseriber’s telephone
18 not switched for use but not otherwise,

and a battery in said circuit, substantially as

" set forth.

2. A test-circuit for a metallic-cirenit line,
from one side of a test receiving instrument
to a test plug or device, thence to one side or

branch of the line when the test is applied,

thence through the circuit of the line and
pairs of switch contact-points, one pair on

each of several boards, each pair normally
closed but open while the line is switched at
their board, to the other side of said test re-
celving instrument, in combination with a
circuit-breaker in said test-cirecuit while the
stubscriber’s telephone is notiswitehed for use
but not otherwise, and a battery in said cir-
cult, substantially as set forth.

3. A test-circuit for one of the metallic-cir-
cult lines, of a telephone-exchange from one
side or branch of the line, through the cirecuit
of theline andapair of switch contact-points
normally closed but open while the line is
switched for use by the switch which controls
them, toa wire or ¢ircuit common to the other
lines, thence through branch or derived cir-
cuits, each containing a test receiving instru-
ment and terminating in atest plug or device
adapted to be brought for testing into con-
nection with said side or branch of the line,
1n combination with a circuit-breaker at the
subsecriber’s station, a switch with contact-
points which switch said circuit-breaker into
the eircuit of the line while his telephone is
not switched for use but not otherwise, and
a battery in a test-circuit established, sub-

stantially as set forth.

Ho

4, A test-circuit for one of the metallic-cir-
cuit-lines of a telephone-exchange from one
side or branch of the line, thr ouﬂh the circuif
of the line and pairs of contact- -points, one
pair on each of several boards, each pair
normally closed but open while the line is
switched for use at their board, to a wire or
circuit common to the other hnes thence
through branch or derived circuits, one for

o3

each board, each containing a test receiving
Instrument and terminating in a test plug or

device adapted to be brought into connection

with said side or branch of the line, in com-
bination with a circuit-breaker at the sub-
scriber’s station, a switeh with contact-points
which switeh said circuit-breaker into the
circuit of the line while his telephone is not,

- switched for use but not otherwise, and a bat-
teryin a test-circuit established substantml]y

as set forth.

5. A test-circuit for a metallic-circuit line,
from one side or branch of the line, th1*ouﬂ'11
the circuit of the line and pairs of cantact-
points, one pair on each of several boards,
each pair normally closed but open while the
line 18 switched for use at their board to a
wire or circuit common to the other lines,
thence through branch or derived cirecuits one
for each board, each containing a test receiv-
Ing instrument and terminating in a test plug
or device adaptled to be brought into connec-
tion with said side or branch of the line, in
combination with a circuit-Dbreaker at the
subseriber’s station, a switch with contact-
points which switch sald circuit-breaker into
the line while his telephone is not switched
for use but not otherwise, and a battery be-
tween said pairs of confact-points and any
test-plug, substantially as set forth.

6. In a telephone-exchange system, a tost
recelving instrument normally connected on
one side to one side or branch of a metallic-
circuit line and connected on its other side
to a test plug or device adapted to be brought
for testing into connection with the other side

or branch of the line, in combination with

switching devices to open said normal con-
nection between one side of said instrument
and one side of said line while the line is
switched for conversation, a circuit-breaker
in the circuit of the line while the subsecrib-
er’s telephone is not switched for use but not
otherwise, and a battery in the circuit estab-

lished when the test is made, substantially as

set forth.

7. In a telephone-exchange system, a me-
tallic - eircuit line normally passing, on one
side, successively through pairs of contact-
points, one pair on each of several boards,
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cach pair beingnormallyclosed but open while

the line 18 switched for use at their board,
and thence connected to one side of a test
receiving instrument, in combination with a
test plug or device connected to the other side
of said instrument and adapted to be brought
for testing into connection with the other 61(10
of said llne, a clrcuib - breaker at the sub-
scriber’s station, a switch with contact-points
which switeh the circuit-breaker into the cir-
cult of the line while the subscriber’s fele-
phone is not switched for use but not other-
wise, and a battery in the circuit established

when the test is made, substantially as set'

forth.

8. In a telephone-exchange system, a me-
tallie-circuit line normally passing, on one
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~while the line is switched for use at their

10

side, successively through pairs of contact-
points, one pair on each of several boards,

each pair being normally closed but open

board, and thence connected to one side of

~each of several test receiving instruments,
~one at each board, and each connected on its

other side to a test plug or device adapted to
be brought for testing into connection with
the other side of said line, in combination

- with a circuit-breaker at each subscriber’s

20
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station, a switch with contact-points which
switch the circuit-breaker out of the circuit

of the line while the subsecriber’s telephone

18 switched for use and into the circuit while
1 18 not thus switched, and a battery in the
circult established on makmg a test, substan-
tially as set forth.

9. In a telephone-exchange %ystem ‘maulti-
ple switchboards, test receiving instruments,
one at cach board, and a metallic-circuit line
normally connected on one side to one side
of each of said instruments, in combination
with switching devices to connect said line

with any other line for conversation and when

1t 18 thus connected to open said normal con-
nection between it and said instruments, test

plugs or devices, one for each of said in-
- struments and connected to the other side of

the 1nstrument, each plug being adapted to
be brought for testing into connection with
the other side of the line, a cirecunit-breaker

at the subseriber’s station, a switch with con-

tact-points which connectsaid circuit-breaker
into the cireuit of the line while his telephone

18 not switched for use and out of circuit

while it is switched for use, and a battery in

the circuit established on making a test, sub-

stantially as set forth. |

10. In a telephone-exchange system, me-
tallie-circuit lines, multiple swﬁehboal ds for
said lines, switches for said lines, one switch
on each of the boards, each switeh having a

pair of contact- pomts normally in contact
but open while their line is switched at their
board and a third contact-piece insulated
from the rest (exeept by the circuit connec-
tions), and test receiving instruments, one at
ecach Dboard, each line passing, on one of its
sides or branches, successively through its
pairs of contact-points on the several boards,
and thence connected to one side of each of
sald test receivinginstrumentsand connected
on its other side to each of its said third con-
tact-pieces, In combination with test plugs

or devices, one for each of the test receiving

instruments and connected to the other suie
of the instrument and adapted to be brought
into connection with any of said third con-
tact-pieces at its board, a circuit-breaker at
each subscriber’s station in the circuit of his
line while his telephone is not switched for
use but not otherwise, and a battery in the
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test-circuit between each test-plug and the

pairs of contact-points of the lines, substan-.

tially as set forth.
In witness whereof I hereuntosubscribe my
name this 6th day of November, 1889.
- MILO G. KELLOGG
W«Vitnebses
- FRANCES D. KELLOGG
KLISE I[OL?’ER
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