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1o all whom it maly concerm:

Be it known that I, Mrr.0 G. KELLOGG, of
Hyde Park, 1llinois, haveinvented certain new
and useful Improvements in Multiple Switch-
Boards forTelephone-Kxchanges, of which the
following is a full, elear, concise, and exact de-
seription, reference being had to the accom-

panying drawings, forming a part of this |

specification. |

My invention is designed to facilitate the
work of switching at the central office of a
telephone-exchange system; and 1t consists
in multiple switch-Dboards for the exchange
and independent local circuits and electric ap-
paratus, whereby an operator at any board
may readily determiine whether the line of a
subseriber called for is in use at either of the
other boards, and is adapted to any of the
known methods or combination of methods of
sending in the ealls or connecting the terminal
stations with or through the central ofiice.

In my system I place as many switch-boards
in the central office as are found necessary or

desirable in order fo properly answer the calls
and conneet and disconnect the subscribers’ |
On each board I place for each line

lines.
which enters the office a switching device or
devices adapted to make the necessary connec-
tions and disconnections of the line and to
make the necessary connections and disconnec-
tions of the local-test system, which I shall
hereinafter describe. |

In the drawings I have shown spring-jack
switehes adapted to closed-cirenlt lines. Other

]

- parallel to the holes 7 ¢ to which

J

I

forms of switches may be used which will

practically accomplish thesame purpose. My
testing system is also applicable to open-cir-
cuit lines, and in this case it 18 not necessary
to have the switches adapted to remove 2
round-connection from a line when the line
is switehed for conversation.
- Figures 1* and 1° of the drawings are front
viewsof sections of two multiple switch-boards
to which the same lines are connected. Fig.
2 shows a complete diagram of the boards with
ice ap-
paratus, circuits, and connections necessary to
operate my test system.
In the drawings like parts and apparatns
are indicated by the same letters of reference.
In Fig. 2, Aisasectional view of the switch-

and A’ is a sectional view of the switch-board
shown in Fig. 1°, as indicated by line d e.

¢ b represent rubber strips on which the
metal parts of the spring-jack parts are
mounted. These strips may be long enough
to receive any convenient number of Spring-

| jack parts.

&

I I, &ec., are rectilinear holes through the
fronts and at the edges of the strips adapted
to receive the switeh - plugs. The contact-
springs ¢ ¢ are mounted to the rear of and are
they belong,
as shown. The contact- points %t I, on which
the contact-springs or spring-levers g ¢ nor-
mally bear, pass through the rubber strips, as
shown, and each has a connecting-piece, b, as
shown. _
point & form the main -line contach - points of
2 switeh. Toward the front of the swibch-
holes and along their lower faces I place the
contact-pieces % 4, as shown. These pieces ex-
tend far enough to the front of the holes 80
that a test-plng or similar device may be ap-
plied to any of them by the operator at the
board. :
and also along the lower faces of the switch-
holes, T place the contact-pieces f f, as shown.
These pieces are normally insulated irom all
other parts of their switches. The contact-
piece i and the contact-piece fofa switch form

| a pair of local contact-points, and the contact-
piece 7 also acts as a test-plate or test-bolb of

its line. |

Fig. 3 shows a switch-plug adapted for use
with the switches described above.
rubber handle and insulation of the plug. m
is the main-line contact-piece of the plag, to
which is® connected the flexible conducting-
cord. 0/ isa local contact-piece and 1s insu-
lated from . When a plug is inserted into a

switch-hole, the piece m presses on theleverg

and raises it from the contact-point &, and con-
sequently connection is broken between gand
7, and is made between ¢ and m. Atthesame

¢ and f of the switch and electrically connects
them. |

Each section of arubberstrip, with itsspring-

lever, contact-point, contact-pieces, and the
hole, all arranged and operating asabove, may
be called a ‘‘spring-jack switch,”” and the

board shown in Fig. 1% as indicated by line d e, | switches of a line on the diiferent boards may

A contact-spring, ¢, and its contact-
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be called a series of ‘‘spring-jack switches.’’ | suitable switching device or devices,-.whereby |

The rubber strips are placed one above the

other, as shown. The lower edge of one strip

therefore providesthe upper edgesofthe holes

5 1n the strip which isbelow it.. The holesmay
be of any convenient arrangement adapted to
the shapes and arrangement of the parts used.
T'wo subscribers’ linesareshown in the draw-

ings. They are marked line No. 1 and line No.

10 2. s 8 are the spring-jack switches for line

No.1 on the two boards, and » 9" are thespring-

jack switches of line No. 2 on the two boards.
The circuits and connections are as follows for

the main lines: Line No. 1, for instance, after

15 entering the office, passes first to spring-lever
g of switch &', and thence, through contact-

point 2 and connecting-piece 4’ of that switch -
and wire s”, to spring-lever ¢ of switech s, and.

thence, through contact-point 2 and connect-
20 ing-piece i’ of that switch and wire s, to its
calling-annunciator w, and thence to ground.
Line No. 2, as would be every other line of the
exchange, i3 connected in a similar manner
- through its series of switches.
25 (G represents the ground-connection.
E is an electric bell or other test-receiving
Istrument.

-'1"18 a test-plug with a flexible conducting-
cord, and £ is a branch test-wire for switch-
board A, and E'isa test-receiving instrument.
T" 18 a test-plug with a flexible conducting-

cord, and ¢’ is a branch test-wire for switch-
board A’.

30

b 18 an electric battery for thelocal test-cir- -

culb of line No. 1, and B’ is a battery for the
local test-ecircuit of line No. 2.

The local test-circuits and connections are

35

as follows: All the contact-pieces f f of all of

the switches of the system are connected #o-

4c gether. Switchess, s, », and s’ are thus shown

as having their conftact-pieces f f connected.

together by the wire f’ and its branches /" 1,
&e.  All contact-pieces i ¢, &c., of the switehes
of a given line are connected together. The

45 contact-pieces ¢ and ¢ of switches s and s are

shown as connected by wire s””, and the con-

tact-pieces ¢ and 7 of switchesrand» areshown
as connected by wire »"”.

The wire f* and its branches may be called
the ‘‘ common test-wire,”” and the wires s””and
its branches, " and its branches, &e., may be
called ‘‘1ndividual test-wires’’ of their lines.

50

The test-battery of a line is placed in a loop

or wire which connects the common test-wire
with the individual test-wire of the line. This
wire may be considered as a part of the indi-
vidual test-wire, and the wires to the pieces %
¢ of its switches should not branch off between
the battery and the common test-wire.

The branch test- wire of a switeh - board
branches off from the common test-wire, as
shown, and in it is placed the test-receiving
- 1nstrument.

or T', with its flexible cord adapted to be
65 brought at will into connection with any con-
tact-piece ¢ of its board. These branch wires
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It terminates in the test-plug T

!

h

the operator may at pleasure connect it to any
contact-piece ¢ of her board. .

The method of operation of the testing sys-
tem is as follows: If the operator atany board -
desirestotest a linetosee whetheritisswitched

at another board, she places her test-plug on

the contact-piece 7 of the switeh of the line.
1f the line 1s not switched at another board,

her test-bell will ring, there being an electric
circuit from her test-plug through her test- -

bell, thence through the common test-wire to

the 1ndividual test-wire of the line and the.

battery, and thence to the contact-piece i—
thus forming a closed circuit in which is the

bell and the battery. 1f, however, the lineis-

switched at another board, the bell will not
ring, because the battery is short-circuited by

a circuit of very much smaller resistance
through the contact-piece m’ of the switch-

plug which 18 used to switch the line and the

circuits, as shown and described. The oper-

ator will thus know on testing whether or not

the line 1s switched for use at another board.
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I have only shown two switch-boards in use

‘and two test-bells—one test-bell for each board.

Other switch-boards and other test-bells might
be added to the system and the connections of g5

the lines and switches and test-cirenits would

be similar to the above, and such as will be -

evident to those skillied in the art.

I have not shown in detail the method of
answering calls and making connections at the

central office. Well-known forms of appa-

ratus and connections may be uased for this -

purpose.

I claim as my invention and desire to secure

by Letters Patent—

1. In a telephone-exchange syste'm, two or

more multipie switch-boards to which the

‘same telephone-lines are connected, local test-

circuits having a pair of contact-points or test-
holts at the switches, one test-circuit for each

line, each test-circuit containing a battery and

connected to each board on each side of the
battery, and said battery being normally open,

and a switeh-plug having insulated contacts
115
for automatically shunting the test-cireuit

crossing the test-bolts at the connected switches

around a tested switch through a line of less

90
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110

registance when the main line is switched for

conversation at another switeh, in combina-

tion with a test-receiving instrument connected
on one side to each test-circuit at one side of
the battery, and a test-plug whereby the op-

120

erator may at will connect the test-receiving
instrument on 1ts other side toany test-circuit

at the other side of the battery, substantially
as and for the purpose set forth.

2. In atelephone-exchange system,the com-
bination of two or more multiple switch-boards
for telephone-lines with series of switches, one
switch for each telephone-line, and one switch
of each series being on each board, cireuit-
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closers, one circuit-closer for each switch,each
_ ‘ circuit-closer being closed automatically by
‘may terminate 1n or be connected to any other { the insertion of a plug in its switch, local test- -
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circuits, each test-circuit containing a test- | nected on the two sides of its battery to the

battery and two contact-pieces and connected

on the two sides of its battery to the two con- .

tact-pieces, respectively, of each of its circuit-
closers on the several boards, a test-receiving
instrument at each board, and switch-testing
devices whereby the operator at any board
may ab will connect her test-receiving 1nstru-
ment into eircuit with either of saild test-cir-
cuits, the connection with said circult belng
on the two sides of its test-battery, substan-
tially as and for the purpose set forth.

3. In a telephone-line switeh, the combina-
tion of the main-line contacts g and 72, a palr

of contact-points which are closed on the in-

sertion of a switch-plug and opened on its
withdrawal,said contact-points being mounted
on one of the inner faces of the plug-hole and
insulated from the confacts y and £, and one
of sald contact-poinls being also a test-plate
for the line to which a test-plug may be ap-
plied, substantially as set forth.

4. A spring-jack switeh containing within
the plug-hole two main-line contact points or
pieces which are normally in contact with each
other, in combination with a pair of test-bolts
arranged within the plug-hole on one of the
inner faces of the plug-hole and insulated
from each other and from the main-line con-
tact-pieces, and a switeh-plug having two par-

allel insunlated contact-pieces, said plug being

adapted, wheninserted into the switeh, to dis-

~ connect the main-line contact-pieces irom each
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other and connect one of them to one of the
contact-pieces on the plug and fo cross the two
test-bolts through the other contact-piece of
the plug, substantially as set forth. |

5. Inatelephone-exchange system, multiple

switeh-boards provided with series of switches,

one switch for each telephone-line, and one
switch for each series arranged on each board,
local-circuit closers, one circuit-closer for each
switeh, and each comprising separate contacts,
whereby it is closed automatically by the in-
sertion of a switch-plag into its switceh, test-
plates arranged one for each switch, each test-

- plate being one of the contact-points of the

50

circuit-closer of its switch, or connected there-
to, local test-circuits, one for each line, each
test-circulb containing a test-battery and con-

two contact-pieces, respectively, of each of its
cirenit-closers on the several boards, a test-re-
ceiving instrument at each board, and a plug
for each test-receiving instrument, said plug
being - connected with a flexible conducting-
cord to one side of the test-receiving instru-

| ment and adapted atb the will of the operator
| to be bronght into connection with any of the

test-plates at her board, and the test-recelving
instruments being connected on their other
side with said loeal test-cirenits with their
batteries between the instruments and their
test-plates, substantially as and for the pur-
pose set forth. -

6. In atelephoune-exchange system, the com-
bination oftwoormoreswifch-boards,the maln
linesand main-line cireuits betweenthe boards,
the test-cirenits, one for each line, including
all the boards, a battery in every test-eireuit,
a common test-wire connected with all the test-
circuits, test devices connected with said com-
mon test-wire, and test-bolts at each switch In-
cluded in the test-circuits, substantially as set
forth. |

7. In atelephone-exchange system, the com-
bination of test-circuits, the test-bolts at each
switch conunected with the test-eircuit, a test-
plag connected with a signaling device and
with all the test-cirenits at oneend and adapted
to close a cirenit through the signaling device
when the line is not switched, and circuit-con-
nections of comparatively low resistance be-
tween the test-circuits at one board with the

' test-bolts ab the other boards, whereby the test-

circuit at the tested board is short-circuited
when the line is switched at another board.

8. Inatelephone-exchange system, the com-
bination of the contact-pieces f f at the sev-
eral switehes, the common test-wire 7 and
branches 77 which connect them, the contact-
piecesi at the several switehes, electrieal con-
nections between all the pieces? in a given
line, a battery in each test-circuit, and a test
plug and signal, substantially as set forth.

MILO G. KELLOGG.

VWitnesses:
CALVIN DE WoOLT,
WALLACE .. D& WoOLT.
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