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To all whom it may concern:

Be it known that I, MirLo G. KELLOGG, of
Chicago,Illinois, temporarily residing at Stutt-
gart,inthe Empire of Germany, haveinvented

-certain new and useful Improvements in Mul-

tiple Switchboards for Telephone-Exchanges,
of which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification. |

My invention relates to a telephone-ex-

change system in which the subscribers’ lines’

are metallic-circuit lines and are connected
to multiple switehboards; and it consists in

a system of testing at any board to determine

whether a line is in use.

1 place as many switchboards in the cen- |
tral office as are found necessary or desirable

in order to properly answer the calls and con-
nect and disconnect the subsecribers’ lines.
On each board I place a spring-jack or simi-

larswitch having twoinsulated contact-points |

which are normally in contact and a third
contact-piece which is normally insulated
from the rest, (except by the circuit connec-
tions,) said switch being adapted to receive a
loop-switch plug and, when a plugis inserted,

to ‘disconnect the contact-points which are

normally in contact and connect one of them
to one of the contact-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. Said third contact-pieces of

the switches are so placed and arranged that

an operator may at will apply a test-plug or

similar device to them.

- Higures 1* and 1° of the drawings are front
views of sections of two multiple switchboards
to which the same lines are connected. Fig.
2 isadiagram of the boards, with the circuits
and connections necessary to illustrate my in-
vention. Fig. 3 shows a double or loop plug
adapted to be used with the switches.

In Kig. 2, A isasectional view of the switch-
board shown in Fig. 1*, and A'is a sectional
view of the switchboard shown in Fig. 1°,
each as indicated by the line de. « b repre-
sent rubber strips, of the shape substantially
as shown, on which the metal parts of the

‘to which they belong, as shown.

| number of switch parts. 7 aresquare holes

through the fronts of and at the edges of the
strips, adapted toreceive and guide the switch-
plugs. The contact-springs ¢ ¢ are mounted
to the rear of and are parallel to the holes /]
T'he con-
tact-pcints 2 A corresponding to the contact-
springs pass through the rubber strips, as
shown, and are connected with their corre-
sponding pieces ' /. 4 7 are the contact-
pieces of the switches, insulated from the rest
of the switch parts, (except by the circuit con-
nections,) each adapted to connect one side of
its line with one side or contact-piece of the
switch-plug when inserted and also to be the
test-pieceof its line atits board. Theswitch-
plugs are substantially as shown in Fig. 3.
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- The several parts mentioned above are so

made, shaped, arranged, and adjusted that
when a plug is inserted into any switeh-hole

the contact-point (on which it normally rests)
and the spring is connected with one of the
contact-pieces of the plug, while the other
contact-piece 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-point, contact-spring, contact-piece, and
the hole, alloperating as shown, may be called
a ‘‘spring-jack switch.” | -

i tin Fig. 2 are test receiving instruments.
1L are test-plugs, and B B are test-batteries,
one plug and one test receiving instrument
for each operator, and each plug connected
to one side of its test receiving instrument,
as shown. The plugs and cords are so con-
structed that the operator may at will bring
the metal tip of the plug into contact with

any contact-piece 7 at her board.

-~ T'he circuit of each subscriber’s line is as

follows: One side or branch 2 is connected to
all the contact-pieces j 7 of its switcheson the
several boards. The other side or branch v
passes successively through the pairs of con-

| tact-points g £ of its switches on the several

boards, which are normally in contact, being

it raises thespring in therearof the hole from
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connected in each case to the spring first.

From the last contact-point 4 of the switches
1t 18 connected to all the test receiving in-

switchesaremounted, asshown. Thesestrips | struments on the several boards on the other
may be of a length to receive any convenient | side of the instruments from that to which
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their test—plun's areconnected. The test-bat-

- teries are connected into the circuit so that
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they are between the pairs of contact-polints
of the lines and the test-plugs T T—that is,
all the wires are connected after leaving the
last contact-pointsof their switches to a com-
mon wire C, from which the test-wires branch,

and the common test-battery may be in this
wire, or there may be, as shown, a test-bat-

tery in each test-wire branch. |
I have not indicated the calling apparatus

nor the operator’s answering and connecting
apparatus, as it is not necessary to do so to
illustrate my invention, and well - known

forms of apparatus can be used for them.
For the calling sysbem an independent cir-

cuit common to many lines, such as the Law or

the American district system,. may be used.
The subscribers’ lines are normally discon-

nected at all points from the test receiving |

instruments,except by the normal connecmon
of one of their branchesthrough the switches,

as described. Whenaline is switched by the
insertion of a plug, it is disconnected from

its normal connection with the test 1eceW1nﬂ"

1nstruments and batteries.

The systemm of testing is as follows The

operator places her test—pluﬂ' on-the contact-
piece 7 of the line to be tested, and if 1t is
not switched at any board a eomplete circult
is established through the line, the switch
contact-points, the common conductor C, the
test receiving instrument, and the b&ttery

and the mstrument will sound indicating
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that the line is not switched at, any board
If, however, the line is switched by a plug
bemﬂ* p_la,(,ed in one of its line-switches, such

~ complete circuit is interrupted at the pair of
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~ is switched
~can therefore determine, on testing, whether
By this |
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contact-points of the switech and the instru-
ment will not sound, indicating that the line
at some board. The operator

or not the line is switched for use.
System of switching and testing the test re-
celving mstruments are not D‘lOllB(led but
are open to the ground at the “central ofﬁce,
and an acoldental ocround on a line tested
between the subserlb_er s station and the pairs

of contact-points of the switches would not
cause, on testing, a false signal that the line
was free when it was SWltChed at the central |}
-ofﬁee, as would be the case were the test

receiving instruments connected with the
ground. It is well known that such aceci-
dental grounds are liable to occur, and it 1s
a,pparent that werethe instruments connected
with the ground confusion would be liable to
oceur in the operation of the system.
- Iclaim as myinvention and desire to secure
by Letters Patent— |

1. In a multiple-switchboard exchan ge, an

~ungrounded test-circuit comprising in the

|

592,327

=.+01der named test-contacts at two or more
Fboards, line conductors between the sub-

scriber’s station and the central office, nor-
mally closed pairs of contacts at said boards

“open while the line is switched for use, a cen-

tral conductor, and test outfits and nlun*s or
devices one of each at each board, ada,pted

‘to be applied {o the test-contacts at their

boards for testing.
2. Ina multlple-sm 1tchboal d emhanwe, un-
frrounded test-circunits comprising in the or-
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der named, a test plug and outfit, an un-

grounded -common conductor for a number

of telephone-circuits, a limb of each circuit

between the subseribers’ stations and the cen-

tral office containing nor mally closed pairs

of contacts open Whlle the line is switched for

ase, a return limb of each cireuit, and test-
conmcts

3. In amultiple- SWltGth&ld exchange, an
ungrounded telephone-circuit comprising in
the order named, test-contacts located 1n a
spring-jack, one at each of two or more boards,

line conductors closed to each other at the
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subscribers’ stations, normally closed pairs

of contacts, one pair at each board located in
the jack at that board, and a connection to
an unn‘rounded centml conductor; In com-
bmatlon with a test outfit at each boald con-
nected on one side to said ungrounded con-

ductor, and on the other side to a plug or de-
vice adapted to be brought into connection

with the test-contact. at its board, and &
switch plug or device adapted to open a pair

switched for use.

Qo

95

of normally closed contacts while the line is

4. In a multiple-switchboard etehanwe an

ungrounded telephone-circuit comprising in
the order named, test-contacts located in the
spring-jacks, one at each of two or more
boards, line conductors closed to each other
at the subscriber’s station, normally closed
pairs of contacts, one pair at each board lo-

cated in the Jack at that board, and a connec-

tion to an ungrounded central conductor; in
combination w1th a test outfit at each bocmd
connected on one side to

vice adapted to be brought into connection

with the test-contact at its board, and a

switch plugor device with contacts eonneeted
to the two line conductors while inserted in
a line-jack, one contact of the plug connected

said ungrounded
conductor, and on the other to a plua‘ or de-
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to a test-contact, the other contact of the -
plug being connected to a spring-contact, and

thereby hft.mﬂ‘ sald Sprmﬂ'-eonmct flom its

anvil.

MILO G. _KELLOGG.

WltHeSbeS
FrRANCES D. KELLOGG
ELise HOLZER.
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