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- and exact deser 1p‘f1011 reference beuw had to.
- the accompanying drawings
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To all whom it mmj CONCETTIL!
Be 1t known that I, MirLo G. KELLOGG, of

Chicago,Illinois tempm arily residing at Stutt-

gart, in the KEmpireof Germany, hELVB invented
certain new and useful Im provements in Mul-
tiple Switehboards for Telephone-Exchanges,
of which the following is a full, clear, concise,

g, fmmmﬂ‘ a part
of this specification.

My invention relates to a telephone-ex—h

change system in which the subseribers’ lines
are memhc -circuit lines connected to munlti-
ple switchboards; and it consists in a system
of testing at any board to determine whether
any line is in use.

I place as many boards in the central ofme
as are found necessary or desirable in order
to properly answer the calls and connect and
disconnect the subscribers’ lines. On each
board I place for each line a spring-jack or
similar switech having two contact- points
which are normally in contact and a third
contact-piece insulated from the rest, (except
by the circuit connections,) said switch being
adapted to receive a loop switeh plug and
when a plug is inserted, to disconnect the
switech-points which are 110111’1&113? in contact

~and connect one of them with one of the con-
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tact-pieces of the plug and at the same time

connect the other contact-piece of the plug

with said third contact-piece of the switch
mentioned above. Said third contact-pieces
of the switches are so placed and arranged

35 that an operator may at will apply a test- plu o
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or similar device to them.

- Figures 1*and 1° of the drawings are front
views of sections of two multiple switch-
boards to which the same lines are connected.
Fig. 2 1s a diagram of the boards with the
circuits and connections necessary to illus-
trate my invention. Fig. 3 shows a double
or loop plug adapted to be used with the
switcheg., Fig. 4 is a diagram of the sub-
seriber’s- smtlon apparatus necessary to illus-
trate my invention.

In the drawings like parts and &pparatus
are represented b} the same lette1s and fig-
ures of 1efete1lce

InFig. 2, A'is a sectional view of the switch-

Dboard shown in Fig. 1*, and A’ is a sectional

view of the switchboard shown' in Fig. 1Y,

each as indicated by the lined e. «a b repre-
sent rubberstrips, of the shape substantially
as shown, on which the metal parts of the
switches are mounted. [/ are square holes
through the fronts of and at the edges of the
strips,adapted to receive and guide the switch-
plugs.
to the rear of and are parallel to the switch-
holes [ [/ to which they belong, as shown.,
The contact-points /o i corresponding to the
contact - springs pass through the rubber
strips, as shown. 7 7arethe contact-pieces of
the switches, insulated from the other parts,
(except by the ecircuit connections,) each
adapted to connect one side of the lme to one
of the contact-pieces of the loop-plug when
1nserted and also to be the test-contacts of its
line at its board.
stantially as shown in Fig. 3.

The several parts memmned above are so
made, shaped, arranged, and adjusted that
when a plug is inserted into any switch-hole
1t raises the spring ¢ in the rear of the hole
from the contact-point /,(on which it normally

The switch-plugs are sub-
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The contact-springs ¢ ¢ are mounted

6{} -
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rests,) and the spring is connected to one of |

the contact-pieces of the plugs, while the
other contact 7 of the plug is connected to the
contact-piece 7 of the switch which is used.
Each section of a rubber strip, with its con-

tact-spring, contact-point, contact-piece, and

the hole all arranged and opel ating as de-
scribed, may be consider ed as a spring-jack
switech. . -

{tin Fig. 2 are test receiving instruments
and T 'T' are test-plugs, one instrument and
one plug for each operator, and each plug con-
nected to one side of its test receiving instru-
ment by a flexible cord, as shown.

The plugs and cords are so constructed that

the operators may at will bring the metal tips
of the plugs into contact W1t11 any of the con-

tact-pieces 7 7 at their boards.

- The circuit of each subscriber’s line is as
follows: One branch, starting out from the
subscriber’s station, is connected with all the

So
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contact-pieces of the switches of the line on

the several boards. The other branch of the

line, starting out from the other side of ‘the
subseriber’s-station apparatus, passes succes-
sively through the pairs of contact- points

100
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normally in contact of its switches on the

~ several boards, being connected in each case

to the spring first. FKrom the last contact-
point 7 the line passes or is connected to all
the test receiving instruments on their sev-
eral boards on the other side of the instru-

“ments from that to which their test plu oS are

[C
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connected. -
Inthesubscriber’s-station apparatus shown
in Kig. 4, 1 is the telephone-switch. 2 1s the
battery. 3isthe transmitter.
telephone. 5 1is thesignal-bell.
ary, and 7 is the Secondary of the induction-
The switch shown is the nsual form of
oravity telephone-switch, which closes the
switch-circuits in one direction when the tele-
phone is on the switch and opens those and
closes other circuits when the telephone is oft
the switch. When the telephone is on its

switch, the line-circuit is from line-wire No.
18, throun'h bells 5, primary coil 6, transmit-
.- ter 3, combined transmitter and tes battery

- 2, eontact 11, lever 1, and line-wire No. 1°.
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When the telephone is removed from the
lever and is thus switched foruse, the circuit
is transferred as follows: line-wire No. 1°,
secondary coil 7, telephone 4, contact 12, lever
1, and line-wire No. 1°. At the same time the
transmitter-circuit is closed and the battery
short-circuited from line as follows: contact

10, contact 8, wire 13, primary coil 6, trans--
mitter 3y battely 2, wire 14 contact - 9 and |

contact 10

The order of the above-named elements 18
immaterial as long as thelr function 1s the
same, and the connections between the whole
outfit and the line-wires may be reversed.

The battery serves as a transmitter-battery
and also as a test——battery for the line, as will
be apparent. :

" The lines and test receiving instruments
are not grounded at the centl al offi ce, but

are open to the ground there.

I have not mdlcated any calling apparatus -
or the operator’s answering and connectmfr
“apparatus in detail, as it 1s not necessary to
do so to illustrate my invention, and well-

known forms of apparatus can be used for
the purpose. - It is sufficient to say that two
plugs like plun* D, Fig. 3, have their contacts
m and m'’ connected ton'ether with flexible
conductors d and d'. When inserted in a

]aelc one contact, say m, 1s connected to |
‘spring g and lifts it from its anvil h, and the |
other contactm'is connected to test- CODtELCtj
Thus -two lines may be connected together. |

- Forthe calling system anindependentcalling-

60-

lows:

‘circuit common to many subscribers’ sta-

tions—such as the Law and Ameucan dis-
triet systems—may be used.

The operation of the test %ystem 1s ‘as fol-
Whenalineis to be tested, the operator

-~ places her test-plug on the contact-piece 7 of

- theline, and if thelineis not switched atsome
~board and the subscriber’s _
- its switeh there will be a complete circuit es-

telephone is on

4 is the hand- |
6 is the prim-

notalineisswitched atsome board. =
systems of testing the test merely indicates

tablished in which is the operator’s test-re-
ceiving instrument and the subscriber’s bat-

tery, and the instrument will sound or re-

spond, indicating that the line is ‘““‘free” and

can be switched to; but if the line is switched
at any board the test-circuit is interrupted

- and the instrument will not sound, or if the

subscriber’s telephone is off from the switch
the battery isnotin the circuit and the instru-
ment will not sound.

The ftest-cireuit is as follows: I'rom the

test-plung T to contact-piece 7, to which the
test is applied, thence through the circuit of
‘the line by way of the subscriber’s station
~and through the contacts g /i of the switches
of the line, and thence through the test re-
ceiving instrument back to the test-plug.
‘When the line is switched at any board, this
test-cireuit is opened at the pair of contacts
g hof the switch at which the lineisswitched.

When the instrument, on a test being made,
does not sound, the opemtor will therefore

know that elther the line is switched for use
or the subscriber’s telephone is switched for
‘use, and she will not eonnect the line with

an0thel line.

- In some qyste‘ms of multiple-switchboard

testing the test merely indicates whether or
Inother

whether or not the subsecriber’s telephone is
switched for use. In this system the linc
tests ‘“ busy” whether it is switched at some
board or the subscriber’stelephoneis switched

for use.

In this system the test recewum imstru-

| ments are not grounded, and an accidental

g‘-rou-nd on a line tested between the sub-
scriber’s  station and the pairs of contact-
points of the switches would not give a false

~signal that the line was ““free” when it was
:swmched at the central office, as might be the

case were the instrument wrounded on the
side opposite to that to thh the. test is ap-
plied. Such accidental grounds are liable to
occeur, and it is apparent that were the 1n-

struments grounded as suggested confusion

would be liable to occur in the operation of

the system. The test receiving instruments
and the subscriber’s batteries should be such
that the instrument will respond or sound

when they are closed to each other throun*h

‘the test-circuits of the lines.

Iclaimasmyinvention and desire to %eeme

by Letters Patent—

1. A test-circuit for a met&lhe cirenit line

~disconnected from the ground, from one side

of a test receiving mstrument 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 switeh
“contact-points normally closed but open while
‘the line is switched for use by the switch
“which controls them, to the other side of said
test recelving 1nstr nment, in combination

"with a battery at the subsm iber’ ] station in
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the circuit of the line while his telephone is | subscriber’s telephone is not switched for use -
and out of the circuit while the telephone is

not switched for conversation but not other-
wise, substantially as set forth. o
2. A test-circuit for an ungrounded metal-
lie-circuit line, from one side of a test re-
ceiving instrument to a test plug or device,
thence to one side or branch of the line while

- the test is applied, thencee through the cir-

IO

cuit of the line and pairs of switeh contact-
points, one pair on each of several boards,

- each pair normally closed but open while the

20
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line is switehed at their board, to the other
side of said test receiving instrument, in com-
bination with a battery at the subscriber’s
station and a switch with contact-points
which switch the battery-currentinto the cir-
cuit of the line while the subseriber’s tele-
phone is not switehed for use and out of the
circuit while the telephone is switched for
use, substantially as set forth. |

5. A test-circuit for an ungrounded metal-
lic-cirenit line, from one side of a test receiv-

ing instrument, to a test plug or device,
thence through the circuit of the line and a.

pair of switch contact-points normally closed
but open whiletheline isswitched by a switch
which controls them, to the other side of said
test. receiving instrument, in combination
with a battery at the subscriber’s station, and
a switch with contact-points which switeh the
battery-current into the eircuit of the line
while the subsecriber’s telephone is mnot
switched for use and out of the circuit while
the telephone is switehed for use, substan-
tially as set forth. _

4. A test-circuit for an ungrounded metal-
lic-eirenit line, from one side or branch of the
line, through the cireunit of the line and a pair
of switch contact-points normally closed but
open while the line is switched by a switch
which controls them, to a wire or cirenit com-
mon to the lines, thence through branch or
derived circuits, one for each board, each con-
taining a test receiving instrument and ter-
minating in a test plug or device adapted to
be brought for testing into connection with
said side or branch of the line, in combina-

tion with a batteryin the direct circuit of the

line while the subscriber’s telephone is not
switched for use but not otherwise, substan-
tially as set forth.

5. A test-ceircuit for an ungrounded metal-

- lic-cireuit line, from one side or branch of the

55
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line, through the cireuit 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 a wire or circult common to the lines,
thence through branch orderived circuits, one
at each board, each containing a test receiv-
ing instrumentand terminating in a test plug
or device adapted to be brought for testing
into connection with said side or branch of
the line, in combination with a battery at the
subscriber’s station, and a switch with con-

tact-points which switch current from the

battery in the circuit of the line while the

switched for use, substantially as set forth.

6. In a telephone-exchange system, a test
receiving instrument normally connected on
one side to one side or branch of an unground-
ed 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 com-
bination with switching devices to break said
normal connection between one side or branch
of the line and one side of the test receiving
instrument while the line is switehed for use,
a battery at the subscriber’s station and a
switch with contaet-points which send cur-
rent from the battery to the circuit of the
Iine while the subscriber’s telephone is not
switched for use, but not otherwise, substan-
tially as set forth. N

7. In a telephone-exchange system, an un-

grounded metallic-circuit line, one side or

branch of which normally passes, succes-

sively, through pairs of switeh contact-points,

one pair on each of several boards, each pair
being normally closed but open while the
line 18 switched at their board, and thence
connected to one side of a test receiving in-

strument, in combination with a test plugor

device connected to the other side of said in-
strument and adapted to be brought for test-
ing into connection with the other side or
branch of the line, a battery at the subserib-
er’s station and a switeh with contact-points

75
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which connect it into the direct cireuit of the.

line while his telephone is not switched for

use and only then, substantially as set forth.

8. In a telephone-exchange system, an un-

grounded metallic-circuit line, one side or

branch of which passes, successively, through
pairs of switeh contact-points, one pair on
each of several boards, each pair normally
closed but open while the line is switched at
their board, and thence connected to one side
of several test receiving instruments, one at

 each of the boards 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 or branch of the line, in com-
bination with a battery
line while the subscriber’s telephone is not
switched for use but not otherwise, substan-
tially as set forth.

105
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in the circuit of the

120

J. In a telephone-exchange system, an un-

grounded metallic-circuit line, normally con-
nected on one of its sides or branches to one
side of each of several test receiving instru-
ments one at each board and each connected

125

on its other side to a test plug or device

adapted to be brought for testing into con-
nection with the other side or branch of the
line, in combination with switching devices to
break the said normal connection between
the lines and the test receiving instruments
while the line is switched for use, a battery

at the subscriber’s station and a switch which
| switches current from the battery into the

I30




- line Whﬂe his telephone is not switched for

use and only then, substantially as set forth.

10. In a telephoue exchange system, un-

- grounded metallic - circuit lmeb, multiple

10
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smtohboards for said lines, switches for said
lines, one switch on each of the boards, each
switeh having a pair of contact- pomts nor-

mally in contact but open while their lineis

switched at their board and a third contact-
piece insulated from the rest (except by the
circuit connections,) and test receiving in-

struments, one at each board, each line pass-.

ing, on one of its sides or branches, succes-
sively, through its pairs of contact-points on
the several boards and thence connected to
one side of each of said test receiving instru-
ments, -and each line also connected, on its

other side or branch toeach of said third con-

tact-pieces of its switches, in combination
with test plugs or devwes, one for each of
the test receiving instruments and connected

to the otherside ot theinstrument and adapt-
-~ ed to be brought for testing into connection
with any of smd third contact-pieces at 1ts

board, a battery at each subscriber’s station
and a swﬁch which switches current from-the

- battery into the circuit of the line while the

35

subscriber’stelephone is not switched for use,

and only then, substantially as set forth.

11. In a te]ephone -exchange system, mul-

tiple switechboards, an nngr mmded metallic-
circuit line, and test receiving instruments,
one atb each board and each normally con-
nected on one side to one side or branch of

said line, in combination with switeching de- |

~ vices to connect said line with another line

 forconversation and when itis thusconnected |

4 592,336

to open said nonznal connection betweeu it

and the test receiving instruments, and a

battery in the elremt‘. of the line when the
subseriber’s telephone is not switched for use
but not otherwise, substantially as set forth.

A test-cir cuit for a metallic-circuitline
dlseonneeted from the ground, from one side
of a test receiving 1nstrument to a test plug
or device, thenee to one side or branch of the

line when the test is applied, thence through

40
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the circuit of the line and a pair of switeh -

contact-points nor mally closed but open while

the line is switched for use by the switch

which controls them, to the other side of said

test receiving 1instr ument in combination
with a battely in the cir cult of the line while

the telephone is not switched for conversa-
tion, substantially as set forth.

13. A test-circuit for an 11110‘101111(16(1 me-

of the line, through the circuit of the line
and pairs of 5W1t(311 contact- pomts one palr

on each of several boards, each pair normally

closed but open while the line is switched at

their board, to a wire or circuit common o

the lines, thence throun'h br anch or derived
circuits, 011e at each board ‘each containing
a test receiving instr ument and ter 1111[1&131110‘

1 in a test plug or device adapted to be blOll“‘hL
for testing into connection with said side -or,
branch of the line, in combination with a

battery normally in said test-circuit, sub-
Smntl.:LHV as set forth.

MILO G. KELLO (.

Witnesses:
TFRANCES D. KELLOGG
"Erise HOLZER.
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tallic-cireuit line, from one cslde or branch -
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