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UNITED STATES

PATENT OFFICE. ——

MILO G. KELLOGG, OF HYDE PARK, ILLINOIS.

MULTIPLE S‘WITCH-BOARD.

SPECIPICATION forming part of Letters Patent No, 382,477, dated May 8, 1888,
Application filed August 29, 1887. Serial No. 248,162, (No model) ’

To all whom it nvay CORCerw:

Be it known that I, MiLo G. KELLOGG,
of Hyde Park, Illinois, have invented certain
new and useful Improvements in Multiple

5 Switch-Boards for Telephone-Exchanges, of
which the following is a full, clear, and exact
description, reference being had to the accom-
panying drawings, forming a part of thisspeci-
fication. ‘

My invention relates to a metallic- cireuit
telephone-exchange system, and especially to
a system in which the subscribers’ lines are
not grounded at the subscribers’ stations. and
are not normally grounded at the central office;
and it consists in a method of testing at any
of the boards to determine whether a line is
in mse ab another board, which system I shall
describe and claim in detail. ’

In the accompanying drawings, illustrating
my invention, Figure 1 is a diagram illus-
trating the main-line apparatus and circuits.
Fig. 2 shows a diagram of the operatoy’s cord-
system for receiving and answering calls,
switching, and clearing out subscribers’ lines.
Fig. 8 shows an operator’s test system, includ-
ing a test plug, battery, bell, and connections.
Fig. 4 shows a modification of the apparatus
and system. '

In Fig. 1, A isasectional view of one switch-
board, and A’ is a sectional view of another
switch-board to which the same lines are con-
nected. I place as many boards in the office
as are found necessary or desirable, in order
to properly answer the calls and make the
connections. On each board is a spring-jack
or other suitable switch for each line. Each
spring-jack has a contact-spring which nor-
mally bears on an insulated contact-point and
has a contact-piece insnlated from the rest of
the switch, (except by line-connections, ) and is
adapted to receive a loop switch-plug, and
when the plug is inserted. to disconnect the
spring from the contact-point (on which it
normally rests) and connect the contact-pieces
of the plug with the spring and the contact-
piece, respectively. In the figure, g g repre-

sent the springs of the different switches;. hh,
the contact-points, and j j the contact-pieces.

. 7 The plugs D D, (shown in Fig. 2,) when in-

50 serted into the switches, operate them as above
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" conpected with the ground at the central

described. The contact-pieces should be so
placed that a test-plug or other switch-testing -
device may be readily connected with them. -
Each subscriber’s eircuit begins, say, at the
central office, and passes by a wire, which we
will eall “wire No. 1%’ to the subscriber’s
station, through the station apparatus, and °
back to the central office by another wire,
which we will call “wire No.1".”” Oneof the
wires—say wire No. 1°—is connected to all the
contact-pieces above mentioned of its switches
on the different boards. . The other wire passes
successively through the contact-points formed
by the spring-levers and their corresponding-
points of its switches on thie different boards,
passing in each case to the spring first. It
is then connected to wire No. 1% If an an-
nunciator is used to receive the calls of a line,
it is preferable to place it in the circuit of the
line after it has passed through the contact- 70
points, as above, and before it passes from "
there to the contact-pieces. = Thelinesarenot -
connected with the ground at the subscribers’
stations or normally elsewhere; but they are
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office when they are switched for conversa- 73
tion, as and for the purpose which will here-
inafter appear. o :

-Fig. 2 shows a pair of loop switch- plugs
with flexible loop-cords adapted to fit intothe
spring-jack switches and make the switching-
connections for two lines which are to De
connected together for conversation. One of
the conductors of the cord is grounded by a
branch wire, as shown. It is evident that
when one of the plugs is placed in the spring-
jack switeh of one line and the other plug is
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‘placed in the spring-jack switch of another

line the two-lines are connected together in
metallic. cireuit and the circuit is grounded at-go
the central office. .

Fig. 3 shows a test-circuit with apparatus
for use by an operator at any board. It con-
sists, essentially, of a wire with a signal-bell
and battery in its circuit,grounded at oneend g5
and terminating at the other end in a flexible -
cord with a plug adapted to be brought into
contact with any of the contact-pieces af the
board. ' : R

‘Each operator should have ather board asys: 100
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tem of pairs of ecords with their plugs, with
the necessary switches, telephone, and gener-
ator suitably placed and connected, so as to

properly conducet the business assigned to her.

In Fig. 2 only one pair of cords is shown.
Others could be added to her system in ways
cvidentto those skilled in theart. She should
also have at her board a test system similar to
that described above. For the test-receiving
instrument she might use a telephone or other
suitable apparatusintheplace of the bell which
is shown.

When an operator at any board desires to
test a line to see whether it isin use at another
board, she connects her test-plug to the con-
tact-piece at her board of theline to be tested,
and if the line’is in use there will be a com-
plete circuit through her test-bell and the
battery, and the bell will respond and she will
know that the lineis alreadyin use. The cir-
cuit can be traced as follows: Beginning with
the ground, thence through the test-bell and
battery to the test-plug, and thence through
the contact - piece and the line back to the
ground, (to which the line is temporarily con-
nected while switched for conversation.) If,
however, the line is not switched for use, there
will be no such complete eircuit when the test
is made, because the line is disconnected from
the ground, and the test-bell will not respond.

It is not a necessity in my system that the
lines should be grounded when they are
switched for conversation, if the apparatus and
connections are modified accordingly. The
lines, when switched, may be connected to a
common metallic test circuit or wire, to which
are also connected the test-cireuits at the dif-
ferent boards. In the modification shown in
Fig. 4 the connections are thus made. It is,
however, convenient to use the ground as a
part of the test-circuit, and T have heretofore
desecribed its use.

It is known not to be detrimental to the
working of a metallic-circuit telephone ex-
change to have the metallic circuits grounded
at the central office while they are used for
conversation, provided they are not then
grounded elsewhere, or to have the circuits
Jjoined together at one point in each, provided
they are not looped together. For these rea-
sons my test system as originally deseribed
or as modified will not effect the successful
working of the metallic-circuit system.

The test-battery may be placed in the com-

mon ground-wire or in the common test-wire,
should one be used, instead of their being one
in the test-eireuit of each board after it
braunches {rom the ground or the common test-
wire. In Fig. 4 the test-battery is placed in

the common test-wire.

I claim as my invention and desire to secure
by Letters Patent—

1. In atelephone-exchange system, two me-
tallic-cirenit telephone - lines normally dis-
connected from the ground and temporarily
connected together for conversation,with their

circuit grounded, in combination with a test-
bell grounded on one side and connected on its
other side to a switch-testing device, adapted
to be brought into connection with cither line
for testing, and a battery in the test-circuit
between the ground-connection on one side of
the bell and the temporary ground-connection
of the two lines, substantially as and for the
purpose set forth. :

2. In a telephone-exchange system, two me-
tallic- circuit telephoue - lines normally dis-
connected from the ground and temporarily
connected together for conversation,with their
circuit grounded, in combination with a test-
wire grounded on one side and connected on
itsothersidetoaswitch-testing device,adapted
to be brought into connection with either line
for testing, and a battery and test-bell in the
circuit of said test-wire, substantially as and
for the purpose set forth. :

3. Inatelephone-exchange system, the com-
bination of two metallic-circuit lines tempo-
rarily connected together for conversation, a
test-circuit containing a test-receiving instru-
ment and a test-battery, said test-circunit be-
ing electrically connected on one side of said
instrument and battery with said lines when
they are thus connected for conversation, and
then only, a test-bolt connected to said metal-
lie circuilt, and a switching device connected
to said test-cireuit on the other side of said
instrument and battery,adapted at the will of
the operator to be brought into electrical con-
nection with said test-bolt, substantially as
and for the purpose set forth. .

4. Inatelephone-exchange system, metallic-
circuit lines normally disconnected from the
ground, two or more switch-boards, to each of
which the lines are connected, and switching

‘devices at each board adapted to temporarily

connect any two of the lines together for con-
versation, and when they are thus conneected
to ground their cireunit, in combination with
test-receiving instruments, one at each board,
grounded on one side, switch-testing devices
at each board adapted at the will of the oper-
ator to connect its test-receiving instrument
on the other side to the eircuit of any line for
testing, and_ a battery in the test-circuit thus
established, substantially as and for the pur-
pose set forth. : .

5. In atelephone exchange system, the com-
bination of metallic.circuit lines, two or more
switch-boards for said lines, test-circuits, one
at each board, each test-circuit containing a
test-receiving instrament and a test-battery,
said test-circuits being electrically connected
on one side to their test-receiving instruments
and test-batteries, and normally disconnected
from said- lines, switching devices at each
board adapted to connect any two of said lines
together for conversation and to connect them
temporarily or when thus connected eleetri-
cally with said test-circnits on said side of their
test-receiving instruments and batteries, test-
bolts, one for each line on each board, each
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test-bolt being connected to its line when it is | bolts ab her board, substantially as and for the
switched for conversation; and switch-testing | purpose set forth. ’ T B
devices at each board, each connected to the | - -~ -

- test-circuit at its board on the other side of | - MILO _G-' KELLOGG.

5 the test-receiving instrument and battery, and Witnesses:
adapted atthe will of the operator to be brought Perer H. WITT, |

' into electrical connection with any of the test- | . CALvIN DE WOLF.




