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Te all whom it may conceriv

Be it known that I, Mino G. KELLOGG, of | the spring-lever.
Hyde Park, Illinois, have invented a certain :

new and useful Improvement in Multiple
Switeh-Doards for Telephone - IExchanges, of
which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a pard
ol this specification.

My invention consists in independent local
cireuits and eleetric apparatus whereby an
operator at any board may readily determine
whether the line of a subscriber called for 1s

in use at either of the other boards, and is

adapted to any of the methods or combina-
tion of methods of sending in the calls and
connecting the subseribers’ lines with or
throngh the central office,

Figures 1* and 1° of the drawings are front

views of sections of two multiple switeh-
boards to whieh the same lines are connected.
Tig. 2 shows a complete diagram of the boards
with their counections and all the central-of-
fice apparatus, eireuits, and connecfions nec-

cssary to operate my invention.

In the drawings like parts and apparatus
are indiecated by the same letters of reference.
In Tig. 2, A is a sectional view of the switch-
board shown in Fig. 1%, as indicated by line d
e,and A’isa sectional view of the switch-board
shown in Fig. 1%, as indicated byline d e. @b

represent rubber strips on which the metal

parts of the line-switches are mounted. These
strips may be long enough to receive any con-

- venient number of switch parts. Spring-jack

switehes are shown; bub others might be nsed.
11, &c., are round holes through the front of
the strips,adapted to receive the switeh-plugs.
The contact-springs ¢ ¢, &e., of the switches
are monnted on the strips to the rear of and

parallel to the holes 11, &e., to which they |

belong, as shown. The contact-points A %, &c.,
on which the contact-springs or spring-levers
normally bear, pass through the strips and
have connecting-pieces A" ', &e., as shown.
The several parts mentioned above are so
made, shaped, arranged, and adjusted that
when a plag is inserted into any of the holes
it raisesthespring-leverin therear of the hole
from the contact-peint on which it normally

s NEr.

sequently its condueting-cord is connecied to
Kach section of a rubber
strip, with its spring-lever contact-point and
the hole, all arranged and operating as above,
may be called a ‘*‘spring-jack switch.”” Iplace
on each board one switeh for each line. The
switches for a line on the different bhoards may
be called a ‘*series of switches.”” I also place
on each board for each line a test-bolt or con-
tact-piece adapted to have a test-plug or other
test device applied to it. The test-bolts of &
line or the different boards may be call a *‘se-
ries of test-bolts.”? The test-bolts are marked
i ¢, &, One is placed for each line o the
right of the hole of the line-switeh, as shown.

- They may be placed in any other convenient

position, providing they are so placed or

| marked thaf the operators may readily tell to

what lines they belong.
Two subseribers’ lines are shown in the

drawings. Theyare marked “lineNo. 1’’ and
¢line No. 2.7 s and § are the switches forline

No. 1 on the two boards, and + and " are the

switches for line No. 2 on the two boards.
Line No. 1, after entering the oifice, passes to
the spring-lever g of switch ¢, and thence
through contact-point 2 and connecting-piece
h' of that switch and wire §” to spring-lever g
of switch s, and thence through contact-point
I and connecting-piece 2’ of that switch and
wire s/ to the common ground-wire ¢. Line
No. 2 is shown as connected in a similar man-
ner through its series of switches and to the
common ground-wire. The other lines of the
exchange would be connected in asimilar man-
Other boards might be added to the ex-
change, and the circnit of the lines through

| their respective series of switches on the dif-

ferent boardswould besimilartotheabove and

such as would be apparent to those skilled i

the art.
I place in the common ground-wire an elec-

| tric batbery (marked B) and an automatic elec-

tricvibrator,(marked 14.) The battery and the
vibrator are so adjusted to each other and to
the circuits that the vibrafor will continually
operate when connected as shown. The bat-
tery should not, however, be strong enough to
operate any calling-annuneiator or signal-bell
which may be in the cireuit of any subserib-

hears and the metal piece of the plug,and con- | er’s line.
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In the circuit of each line in the office I |

place one of the coils of an induction-coil. w
represenfs the induction-coll for line No. 1,
and x the induction-coil for iine No. 2. Ifach

5. line hasan induction-coil connected as shown.
Theindependent local circuits for testing are

as follows: f is a return or common wire. for
the system. ¢ {” are test-wires,which branch

.- off from the common or return wire fat the

10 boards A and A’, and, passing through the
telephones? and ¢, terminate in the test-plugs
Tand T'. X¥rom the common or return: wire

individual test-wires branch oft for each line,
~ each of which passes through the coil of the

15 induction - coil, mentioned above, of its line |

which 1s not connected 1n -the circult of its
line and is connected to all the test-bolts ¢ ¢ of

the series of test-bolts of the line. " andits

~ branches (also marked ") is the individual
20 test-wire of line No. 2, as described above,and
§"" and its branches (also marked s”") is the

individual test-wire of line No. 1.

Well-known apparatus and methods may'-be |

used to receive and answerthe calls and make
25- the necessary connections of the exchange.

- The telephones which are deseribed aboveare

used as test-receiving instruments, and by suit-
able arrangements of circuits and apparatus
they may be also used as operators’ telephones
3o on which to receive the orders of subscribers.

The lines are grounded at the central office.

and their other ends. -
-~ Whentheapparatus and lines are connected
as above described, and intermittent eurrents
35 are generated 1n the common ground-wire,
and a line 1s not switched for conversation at
any board, such currents will pass through
the line-wire. When a line is, however,
switched for conversation at any board, the
40 cireuit from the common ground-wirethrough
the line is interrupted, and no such intermit-
tent current will pass from the battery to the
line.
Should.an operator at any board apply her
15 test-plug to the test-bolt of any line and the

line should not be switehed at either of the

other boards, an intermittent induction-cur-
rent would pass through her telephone, which
she would hear,and would therefore know that

o the line was not in use. Should she not hear
the noise of the intermittent current in her
telephone, she would know that the line she
was testing was in nse at another board, and
she would act accordingly. This is my test
55 system, which 1s based on the use of induction-
coils to transmit intermittent currents to the

oA
9
J

lines into indunced currents in independent |

test-circuits for the lines and in apparatus and

switching devices for testing their existence.
60 Any kind of switching apparatus and any

system of operating an exchange may be used

which will cut off the current from an indue-
tion-coil when its line is switched for conver- |

sation.
65 I do not herein claim as of my own inven-
tion in a multiple switch-board system the eir-

cuit connecting together the springs of several
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spring-jacks-—one upon each board—another
circuit connecting together the test-pieces of
the said jacks, and a constantly-vibrating cir- 7o
cuit-breaker included in the circuit between
the frames of the jacks, in combination with

‘a telephone and test battery whereby an oper-

ator may determine, by closing the said tele-

phone to one of the test-pieces, whether the 75 -
line is open at any one of the spring-jack

switches, as my invention involves a diiferent
organization of apparatus having material ad-
vantages. - |

- Iclaim as my Invention and desire fo secure 8o

by Letters Patent— |
1. In a telephone-exchange system, sub-
scribers’  telephone-lines normally grounded

abt the central office and grounded at their -
other ends, two or more -swilch-boards at 85

the central office for said lines, each board -
having a switching device for each line, each

switching device being adapted to temporarily

disconnect 1ts line from the office-ground and

to connect the line with another line for con- 9}3 ‘

versation,a battery,and an antomatic vibrator,

or their equivalent, in the common ground-

wire of said lines, induction-coils, one for each
of said lines, one of the coils of each of said

‘induection:coils being in the circuit of its line, 95

individual test-wires, one for each line, in
the eircuit of each of which is the other coil of
the induction-coil of the line, test-bolts, one
for each of said lines on each of said boards, to

each of which the individual test-wire of its ;oo
line 18 connected on one side of its coil, a com-

mon or return-wire to which said individual
test-wires are connected on the other sides of-
bhe coils, and branch test-wires, one for each

board, each having in its circuit a telephone or 1os

other test-recelving instrument, each branch
wire being connected on one side of its test-re-
ceiving instrument to said common or return
wire, and being connected on the other side to a

flexible cord with a‘test-plag or other switeh- 110

testing device adapted to be brought into con-
nection with any test-bolt at its board,whereby
an operator at any board may connect her
test-receiving instrument into a circuit with

the test-wireofanyline and determiine whether 115

the line 1s 1n use.

2. In a -telephone-exchange system, tele-
phone-lines connected to two or more switch-
boards and adapted to be switched at either of

them, Induction-coils, one for each line, one 120

coil of which is in the circuit of its line and
the other coil of which is in an independent
test-wire forsaid line, an intermittent electric-
current producer in the circuit of each of said

lines when 1t is not switched for conversation, 125

but not otherwise, test-receiving instruments,
one at each board, and switch-testing devices
whereby any test-receiving instrument may at
the wili of an operator be placed in circuit with

any of sald test-wires, and she may thereby 130

determine whether the line which belongs to -
said test-wire is switched for conversation.

3. In a telephone-exchange system, a. tele-
phone-line, a local test-cirenit for said line, an

f*:.,lhf L
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induction-coil for said line, one coil of which | ceiving instrument, and aswitch-testing device 1o

is in the main line and has an intermittent
current passing through it when 1t 18 not
switehed for eonversation, and the other coil
of which is in said local test-eircuit, a switch-
ing device or devices adapted at the will of an
operator to switch said line for conversation,

and while the line is so switehed to cut off said

intermitient current from said coil, a test-re-

or devices adapted to close said test-receiving

instrument through said local test-cireuit, sub-

stantially as and for the purpose set forth.
MILO G, KELLOGCG.
Witnesses:
MILTON HEAD,
CALVIN DEWOLY.
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