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To all whom it may concern:

- Be it known that I, M1Lo G. KXELLOGG, of
HydePark, Illinois, have invented certain new
and useful Improvements in Multiple Switch-
Boards for Telephone-BExchanges, of which the
following is a full, clear, concise, and exact de-
seription, reference being had to the accompa-

nying drawings, forming a part of this speci-,

fication.

My invention relates especially to a tele-

phone-exchange system in which the subserib-.

- erg’ lines are normally grounded at the cen-
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tral office.

1t consists, first, of a multiple switch-board -
system of testing at any board to determine

* whether any line is in wuse, which system I
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shall hereinafter describe and claim in defail.

It consists, secondly, of apparatus and cir-
cuits for disconnecting temporarily any line
from the ground at the central office when it
is ‘switched for conversation, which I shall
hereinafter deseribe and claim in detail.

In my multiple-switch-board system I place
as many switch-boards in the central office as
are found necessary or desirablé in order to
answer the calls and connect and disconnect
the subseribers’ lines. On each board T place,
for each line which centers at the office, a
switching devicehaving two insulated contact-
pieces and adapted to receive a switch-plug,
and when the plug is inserted to connect the

_pieces with each other and with the flexible

cord of the plug. The two insulated pieces
are also placed and adapted so that the two
dontact-pieces of a double test-plug may, at
the will of the operator; be brought info con-
tact with them. :

In my system I use relays for temporarily
disconnecting the lines from the ground when
they are switched for conversation. There is
a relay for each line, and it is connected to the

cirenit of its line and to the switching appa- |

ratus, as will hereinafter be described. - There
is also a battery for each line at the central
office, which- is used to operate the relay of
the line and to indicate the test of the line,in
a manner which will hereinafter be described.

Figure 1 of the drawings shows the various
apparatus and connections necessary to oper-
ate and illustrate my invention.

A and A’aresections of two multiple switch-
boards, to which the same wires are connected.

| nected to /.- The relay.r

ad,b¥,cc,and dd are the metal parts of

the four line-switches shown on board A’, and

ee,ff,d¢g,and b/ are the metal parts of
the four line-switches shown on board A',  The
switches are marked 1234 and 1’2 8" 4} a3
shown. .Two lines are shown as.entering the
office and eonnected to their switehes on the
two boards, and they are marked line No. 1
and line No. 2.
switches 1 and 1/, and to line No. 2 belong the
switches 2 and 2. To line No. 1 also belong
the relay r, with its back-contact points 4, and
the battery B, and to line No. 2 belong the
relay s, with its back-contact points j, and the
battery B'. . The lines are connected to their
relays, batteries, and switches, ag shown. Tor
instance, line No. 1, after entering the ofﬁ(lze.
separatesintotwobranches, (marked »’and r’)
The contact-pieces a and ¢ of its switches on
the two boards are connected to ,and the
contact-pieces ¢’ and ¢ of the switches are con-
and the battery ‘B
are connected in these branches before 'thev
branches are connected to any of the switch
parts,and provided they are thus connected
it does not matter in what points of the
branches theyare placed. . Line No.2 isshown
as connected to its apparatusinamanner simi-
lar to line No. 1. Xvery other line of the ex-

.change would be connected in like manner to
‘its apparatus,

One of the contact-points of each relay is
connected to the-line to which the relay be-
longs, and the other contact-pointis con_-,nected
to the ground, as shown.: o :

- 11, &c., are the plug-holes of the switches,

adapted to receive the metal partof theswitch-
plag, and, when the plug is inserted, to cross
or connect the contact-points of the switch.
A plug isshown as inserted inswitch 1. Fig.
2 shows a plug in detail. :
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To line No. 1 belongthe -
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It will be seen from an examination of the

apparatusand eircuits that when a switch-plug
is inserted into any switch of alinethe battery
and relay of the line are on closed circuit, and
the armature of the relay will -be-attracted to
the magnet and the line will be disconnected
from the ground. If two plugs connected to-
gether by a flexible cord are placed in the two

switches of two lines at a board, the lines are

disconneeted - from the ground and are con-
nected together for conversation.
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TT’ are two operators’ test systems, one at.

each board and intended for one operator.
Each test system consists of a double test-plug,
a double flexible cord attached to the two con-
tact-pieces of the plug, a loop connecting the
two conductors of the cord, and an electric
bell or other test-receiving instrument in the
cirenit of the loop.

C is the rubber handle of the test-plug.

p and ¢ are the two contact - pieces of the
plug. =

E is the electric bell.

The parts of the plug and apparatus are so

made, shaped, arranged, and adjusted thatthe

two contact-pieces p ¢ of the plug can be at

will connected to the two contact-pieces of any .

© switeh at the board—that is, p can be con-

20

25

30

nected to one of the contact-pieces, while ¢ is
connected to the other. The switch - cord
should be long enough to allow these conneec-
tions.

When a test-plug is connected, as above de-
seribed, to any pair of contact - pieces of a
switch, the test-bell will ring if the line is not
switched for conversation at another board,
for there will be a circuit through the loop of
the test system and the branch wires of the
line, and the battery will be in this circuit and
will send through it enough current to actuate
the bell. If, however, thelineis in use at an-
other board when the test is made, the bell
will not ring, because the battery is short-cir-

- cuited by the very small resistance through
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the circuit of the plug. The operator can
therefore tell whether or not the line is in use

_ at another board.
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Only two boards are shown in the drawings.
Others can be added and the lines connected
to them in a way which will be apparent.

I have not shown apparatus for receiving
and answering calls and for the general con-
duct of the business. Usual forms of appara-
tus can be used for this purpose in the usual
manner.

The test-pieces to which the test-plug is ap-
plied may be different from the switch con-
tact-pieces, providing they are in suitable elee-
tric connection.

The system may be modified so as to have
the loop in which is the battery and the relay
disconnected from the line-circunit. In that
case at least three contact-points would be re-
quired for each switch—one for the line and
two for the loop. .

The relays used and described are what are
known as ‘‘back-contact relays,’”’ the relay-
points being so arranged that they are closed
when there is no current through the relay-
magnets.

I claim as my invention and desire tosccure
by Letters Patent—- '

1. In atelephone-exchangesystem, the com-
bination of a telephone-line entering the cen-
tral office and separated into two branches,
with a line-switch containing two normaily-
insulated metal parts, said parts being adapted

to be brought temporarily into contact when
said line is switched for conversation, and one
of said parts being connected to one of said
branches and the other of said parts being
connected to the other of .said branches, a
back-contact relay and a battery, both in the
circuit of said branches, as described, and a
ground-wire, said line being connected to one
of the contact-points of said relay, and said
ground-wire being connected to the other con-
tact-point of said relay, substantially as and
for the purpose set forth.

2. In a telephone-exchange system, two or
more switeh-boards at the central office, in
combination with™ a - telephone-line, line-

switches, one switch on each of said boards.

for said line, each switch being adapted to
receive a switch-plug and having two nor-
mally - insnlated metal parts, said parts of
each switch being adapted to be temporarily
brought into connection when a plug is in-
serted into the switch, said line being sepa-
rated into two branches, one of said branches
being connected to one of said metal parts of
each of said switches, and the other of said
branches being connected to the other of said
metal parts of each of said switches, a ground
wire or connection, a back-contact relay in the
circuit of one of said branches before the
branch is connected toany of said switch parts,
one of the contact-points of said relay being
connected to the line and the other contact-
point being connected to the ground wire or
connection, and an electric battery in the cir-
cuit of one of said branches before the branch
is connected to any of said switch parts, where-
by when the switch-plog is placed in the switch
of -the line at either board the line is tempo-
rarily disconnected from the ground.

3. Inatelephone-exchange system, the com-
bination of two or more switch-boards at the
central office,atelephone-line, the two branches
of said line, the two-part switches of the line,
one gwitch on each board, the switch-plugs,
the back-contact relay, the battery, and the
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ground wire or connection, all connected and -

operating substantially as and for the purpose
set forth.

4. In atelephone exchangesystem, the com-
bination of two or more switch-boards at the

-central office,a telephone-line,the two branches

of said line, the two-part switches of theline,
one Switch on each board, the switch-plugs,
the battery, the relay, and the operators’ test-
systems, one system at each board, each con-
taining a double test-plug, a test-receiving in-
strument, and a loop, all connected and oper-
ating substantially as set forth, whereby when
a switeh- plug is inserted into either switch
the battery is closed to the relay and is short-
circuited to the test-receiving instrument if
the test is applied at either board.

5. In a telephone-exchange system, two or
more switch-boards, a telephone-line adapted
to be switched at either board, a test-circnit
for the line, said test-cireuit being a loop in
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which is a battery, two or more pairs of con-
tact-points, one pair at each board, each pair
being normally open and adapted to be closed
or connected at 4 board when the line is
5 switched for conversation at the board, one
peint of each of said pairs of contact-points
being connected to said test-cirenit on one side
of said battery, and the other point of each
-of said pairs being connected to the test-cir-
- 1c cuit on the other side of the battery, in com-
*bination with operators’ test-receiving instru-
ments, one at each board, and switching de-
vices or means whereby the operator at either
‘board may at will connect the two sides of her
test-receiving instrument to said loop or test-
cireuit on the two sides of the battery and de-
termine whether or not said line is switched
for-use. ,
. 6. In a telephone-exchange system, a line-
:0 switch adapted to receive a switch-plug and

—
w

containing two contact-points, said points be-

ing normally open at the switch and connected

by a loop in which is a battery and a back-
contact relay, one point of said back-contact
relay being connected with the ground and 25
the other point being connected with theloop,

in combination with a telephone-linealso con-
nected with the loop, and a switch-plug with

a flexible conducting-cord attached toits metal
part, said plug being adapted to be ingserted 30

into the switch, and when connected to. con-

nect or cross the two contact-points of the
gwitch; whereby when thé plug is inserted
the line is disconnected from the ground and

is connected with the flexible condueting-cord. 35

"MILO G. KELLOGG.

Witnesses:
MivrToN HEAD, o
WALLACE L. DE WOLF, .




