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10 all whom it may concerm:
Be it known that I, Miro G. KELLOGG, of

- Hyde Park,in the cmmty of Cook and Sbate
- of Illmms, have invented certain new and
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useful Improvements in Multiple Switch-
Boardsfor Telephone-Exchanges, of which the
following is a full, clear, concise, and exact de-
scription, reference being had to the accom-
panying drawings, fOI‘II]l nga partof this speci-
fication.

My 1invention relates to a telephone - ex-
change system in which the subsecribers’ lines
are metallic circuits; aud it consists of appa-
ratus for and a system of testing at any board
of the exchange to determine Whether any line
i8 1n use at another board.

In the accompanying drawings, illustrating
my invention, Figure 1 is a diagram illustrat-
ing the main-line switch-board apparatus and
circults. Iig. 2 shows a diagram of two op-
erators’ cor d systems for receilving and an-
swering calls at two boards, smtchmg and
clearing out subscribers’ lmes and for testing
to determme whether a line is in use. Fig.
3 shows a modification of the main switch-
board and circuits which may be used. Fig.
4 shows a diagram of the connections of the

~ subseribers’ station apparatus.
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In the drawings like parts and apparatus
are 1ndicated by the'same letters of reference.
In Fig. 1, A 1s a sectional view of one
switch-board, and A’ is a sectional view of

. another switch-board to which the same lines
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are connected. I placeasmany boards at 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 contaet-spring, which
normally bears on an insulated contact-point
and has another contact-piece insulated from

- the rest of the apparatus (except by line-con-
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nections) and is adapted to receive a loop-
switch plug, and when the plug is ingerted to
disconnect the spring from the contact-point

(on which it normally rests) and connect the

contact-pleces of the plug with the contact-

‘gpring and said contact-piece of the switeh,

respectively.
In the drawings g g represent the springs of
the different switches, h & the contact- pomts

- and j j the contact-pieces.

“gerted operate thesmtches, as ¢ wbove described. | the ground-plate.

The plugs D D (shown in Fig. 2) When in-

]

The cont%cb -pieces 7 4 should be so placed
that a test-plug or other switch-testing dewce
may be readily connected with them.

a b represent the rubber stripson which the
metal parts of the switches are mouutcd, as
Shown

1" and s &’ are the switches for two lines.

w 18 a calling-annunciator, and s”, s”, and s
are circuil wires or connections for one line,
as shown.

Each subscriber’s circult begins, say, at the
central office and passes by a wire, which we
will call wire *“*No. 1%’ to the subscriber’s
station apparatus, throun*h the apparatus, and
back to the central office by another wire,
which we will call wire ** No. 1%’ QOne of the
wires—say wire No. 1°—is connected toall the
contact-pieces abovementioned of its switches
at the different boards. The other wire passes
successively through the contact-points formed
by the spring- Jevers and their corresponding
points of the switches on the different boards,
passing in each case to the spring first. ~ It
may then pass to the ground. If an annun-
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ciator is used to receive the calls of a line, it

is preferable to place it in the ecircuit of the
line after it has passed through the contact-
points, a8 above, and before it passes to the
ground. The lines are not connected to the
ground at the subscriber’s station during con-
versation, but may be so connected at other
times.

In Fig. 2, S S are operators’ cord systems
for sw1tch1ng, answering, &ec., sabscribers’
lines. Each system has pairs of double flexi-
ble cords with double or loop plugs adapted
to fit into the switches and make the necessary
connections. The two systems are intended
to be used at two boards.

- D D, &c., are the double plugs.

Y Y areswitches—one for each pair of cor ds

t ¢ are operator’s telephones.

B B are calling generators or batteries, and
VYV are clearing-out annunciators.

m m’ are the contact-pieces of the loop-plugs,
and n n are the rubber insulations of the plugs.

r XYY, %2 &c., are the contact-bolts of the

 switches Y Y. “The connections between them

and various instruments are as shown.

0 o0 are ground strips or plates on which the
switeh-plugs normally rest.

Weights, as are usual, or other devices may
be used to bring the -plugs to normally rest on

The cords should be of
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- sufficient lengr,h to reach any switch of the |

1O

BT

20

25

boards at which they may be placed, and all
the apparatusshould be conveniently mounted
and placed at the board at which it is to be
used. The circuits are as shown.

T T are operators’ test system—one for each

board shown--and B’ is a test-battery. Each-

test system contains a test-receiving bell, a
flexible cord, and g test-plug attached to the
cord, and &ddpted at the will of the operator
to be brought into electrical connection with

any of the contaet-pieces 75 at the board where

it is located. B’ is a test-battery. It is con-
nected on one side, as shown, to the test sys-
tems, and on the other side to the cord circuit
of each pair of cords in the exchange.

In the subscriber’s outfit shown in Fig. 4
1 1s the telephone-switch, 2 is the calling- gen-
erator, 3 18 the signal- 1ecelvuw bell, and 4 is
the subscriber’s telephoue. The connections
are substantially as shown.

In the modification of the main-line switeh-
board and circuits the lines are not normally
grounded after passing through the switches,
but are open to the ground at the central office.
The testing apparatus I have shown and de-

- 8eribed is applicable to both systems of main-
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line circults deseribed and shown.

In the drawings I have shown but one pair
of cords and plugs-in each operator’s system.
Other pairs may be added, in ways evident to
those gkilled in the art. For the test-receiv-
ing Instrument the operator might use a tele-
phone or other suitable apparatus in place of
the bell whieh is shown.

When an operator at any board desires to

test a line to see whether it is in use at another
board, she connects her test-plug to the con-.

tact-pieces at her board of the line to be tested,
and if the line is in use there will be a com-

plete circuit through the test-bell and the bat-
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tery, and the test-bell will respond, and she
will know that the line 1s already in use. The

circuit can bhe traced as follows: From the
test-battery through the test-bell to the test-

plug, and thence through the contact- piece
and the line to the swwch cord, which is used
in switching, and thence to the battery. If,
however, the line is not switched for use, there
will be nosuch complete circuit when the test
is made and the test-bell will not respond.

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

1. In a telephone-exchange s;stem, a Ime-
tallic circuit-line, a switeh for said line con-
taining two contact-pleces to which the two
sides or branches of the line are respectively
connected, and a loop-plug, with the two con-
ductors of its double conducbing cord con-
nected to i1ts two contact-pieces, respectively,
said plug being adapted to be inserted into
said switch, and when inserted to connect
its two contact-pieces with the two contact-
pieces of the switch, in combination with a
test-receiving instrument connected on one

388,052

cord and on the obher side to a switch-testing
 device adapted to be brought into connection
with a contact-piece of the line, and a battery
in the cirenit between the switch- -testing de- 70
vice and the contact-piece of the plug con-
nected therewith, substantially as set forth.

2. Ina telephone-e_xchange system, metallic
circuit-lines, multiple switch-boards for said
lines, switches for said lines, one switch on 73
each board, each switch containing two con-
tact-pieces,to which the two sides or branches
of the line are respectively connected, and
pairs of loop-plugs at each board, each plug
being adapted to be inserted into any switeh, 8o
and when iuserted to connect its two con- |
tact-pieces with the two contact-pieces of the
switch, respectively, the two contact-pieces of
one plug being connected with the contact-
pieces of its mate, respectively, by two con- §g
ductors with flexible ends, in combination
with test-receiving instruments, one at each
board, each instrument being connected on one
side to one of the conductors connecting each
pair of cords and on its other side to a switeh- go
testing device adapted at the will of the op-:
erator to connect 1t with any line for testing,
and a battery in the test-circuit thus estab-
lished, substantially as set forth. -

s. In a telephone-exchange system, metallic g3
circuit-lines, multiple switch-boards for said
lines, switches for said lines, one on each
board for each line, each switch containing
three contact-pieces, two of which are nor-
mally in contaet, and the third piece being 1co
insulated from the others, (except by the line
connections, ) one branch of each line passing
Snccessively through the pairs of contact-
pieces of its switches, which are normally con- -
nected, and from the last contact-piece to the 105
ground, the other branch of the line: being
connected to said third contact- -pieces of its
switches on the different boards, in combina-
tlon with loop-plugs, with two flexible con-
ductors connected to the two branches of an- 110
other line, said plugs being each adapted to
be Inserted into the switches at the boards
where they are located, and when one is in-

serted into a switch to disconnect the pair of
contact-pieces of the switeh, which, are nor- 115
mally in contact,and cannecb the two contact-
pieces of the plug with the two contact-pieces

of the switch, which are then connected with
the two branches of the line, test-receiving in-
‘struments, one abt each board each instru- 120
ment bemn connected on one side to- one of
the flexible conductors of each plug and on its
other side to a switch-testing device adapted
at the will of the operator to be brought into
connection with any of said third contact- r2;s
pieces of the switches ather board, and a bat-
tery in the test-circuit thas established sub-
stantially as set forth.

MILO G. KELLOGG.
Wltnesses.. |
CALVIN DE WoLT,

side to one of the conductors of said double! =  WaArrAce L. DE WoLF.
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