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(No model.)

To all whom it may concern:

Be 1t known that I, MiLo G. KELLOGG, ef.

Chicago, (Hyde Park ) Illinois, have mvented
certain new and 11seful Improvements in Mul-

tiple Switchboards for Telephone-Exchanges,

of which the followingisa full, clear, concise,
and exact deser 1pt1011 reference bemn' had to
the accompanying drawing gs, fOI’lIlIIlﬂ" & part

- of this specification.
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ple switchboards;

My invention relates to a telephone ex-
change system in which the subscribers’ lines
are metalhc -circuit lines connected to multi-
and it consists in a system
of testing at any bomd to determine whether

any 11ne 1s in use.

I place as many switchboards in the central
office as are found necessary or desirable in

order to properly answer the ecalls and con- |

nect and disconnect the subscribers’ lines.
On each board I place for each line a spring-
jack or similar switch having two insulated
contact-points which are nor mall} in contact
and & third contact point or piece normally

insulated from the others except by the line

connections, said switch being adapted to re-
ceive a 100};) switch plug and, “when the plug
is inserted, to disconnect the switch-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 the third

contact pointor piece of the switch mentioned

above.

The third contact points or pieces of the
switches above deseribed are so placed and
arranged that an operator may at will apply
a test- pluﬂ or similar device to them. |

The switches of a line on the different
boards may be called a ““series” of switches,
and the test-pieces of a line may be called a
‘““series” of test—pleces

At each subscriber’s station is a battery
which for purposes of testing should be in
the circuit of his line when it is not in use
and which may be in said circuit all of the

time.

Figures 1* and 1° of the drawings are front
views of sections of two mult1ple switch-
boards to which the same wires are eonnected
Fig. 2 is a diagram of the boards and the cir-

cuits and connections necessary to illustrate
my invention. Iig. 3 showsa double or loop
plug &dapted to be used with the switches.

I‘w 418 a dmtn am of a subscriber’s- -station

appamtus necessary to 1llustl ate my inven-

! tion.

In the dmwmﬂs like parts and apparatus
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are indicated by the same letters and figures

| of reference.

In Fig. 2, Aisasectional view of the switch-
board shown in Fig. 1, and A’ is a sectional
view of the smtchbomd shown in Fig. 1°,
each as indicated by the line d e

a b represent rubber strips, of the shape
substantially as shown, on which the metal
parts of the spring-jack switches are mounted.
These strips may be of a length to receive
any convenient number of spring-jack parts.

[, &c., are square holes throuﬂ'h the fronts
of a,nd at the edges of the stnps adapted to
receive and frmde theswitch-plugs. The con-
tact-springs ¢ ¢, &e., are mounted to the rear
of and are parallel to the holes /[, &ec., to
which they belong, as shown. The cont&ct—
points & &, &e., corresponding to the contact-
Springs pass thr ough the rubber strips, as

ShOWIl and are connected with the connect-

ncr-pleces hh.

j 7 are the contact-pieces of the switches, in-
sulated from the rest of the parts except by
the line-wire, each adapted to connect one
side of its line to one of the contact-pieces of

| a loop-plug when inserted, and also to be the
test-piece of its lineat its board. Theswitch-

plugs are substantially as shown in Fig. 3.

The several parts mentioned above are so
made, shaped arranged, and adjusted that
when a plug is inser ted 111t0 any switch-hole
it raises the spring in the rear of the hole
from the contact-point, (on which it normall
rests,) and the spring is connected to one of
the contact-pleees of the plug, ~while the other
contact-plece of the plug is eonnected to the
contact-piece 5 of the switech which is used.
Each section of a rubber strip, with its con-
tact-spring, contact-point, contact-piece, and
the hole, all arranged and operating as shown, -
may be considered as a SpI‘lﬂf"-J&Ck switch.

¢t ¢ in Fig. 2 are test receiving instruments,
and T T are test-plugs, one mstl ument and
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one plug at each board, and each plug con-

- nected toone side of its test receiving instru-

ment by a flexible cord, asshown. The plugs

‘and cords are so eonstructed that the opera-
tors may at will bring the metal tips of the

plugs in contact with any contact-pieces 79

~at their respective boards.

"TI0

Inthe subsecriber’s- statlon appal atus shown

in- Fig. 4, 1 is the telephone-switch, 2 is the

subscriber’ﬂs hand-telephone, 3 is the battery-

- transmitter, 4 is the primary of its induction-

20

coil, 5 is the secondary of its induction-coil,

and 6 1s the transmitter-battery. The con-
- tact-points of the switech and the circuits are

substantially as shown. The calling genera-

‘tor and Dbell are not shown, as they are not
-necessary to illustrate the operation of the
testsystem. Line No. 1*andline No. 1" rep-

resent the two sides or branches of the me-
ta,llle-clrcmt Iine of the subscriber. It will
be seen that the battery is in the ecircuit of
the line, as igalsothe battery-transmitter and

- primary of the induction-coil, and that when
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the telephone is off from its switch a short |
local eircuit is closed, in which is the battery, |

the transmitter, and primary of the induction-
coil, and that the battery therefore operates
as a transmitter-battery.
a test-battery for its line, as will hereinafter

appear.
The circuit of each subsecriber’s lme may |

be traced as follows: One branch, starting

out from one side of the subsu1ber s-statlon_. .1ng instrument at the central office,

- being normally connected at the centlal of-

apparatus 1s connected with all the contact-

pieces 7 7 of the switches of the line on the
several: boards.
out from the otherside of the subscriber’s-sta-

tion appa,latus, passes successively through

tact of its switches on the several boards, be-

ing connected in each case to the spring ¢
| ﬁrst

From the last contact-point % the line
passes: or 18 connected to all the test receiv-
ing instruments on the several boards on the |
other side of the instruments from what their |

test—plucrs are connected. The connec‘mons |
, are for'

line- No. 1* and line No. 1°in Fig. 2

~ the line of which the subscriber’s- St&tIOH ap- |
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paratus shown in Fig. 4 is a part.
The lines and the test receiving instru-

ments- are not normally: grounded but the [

test- receiving instruments are open to the

ground at the central ofﬁce andan accidental |
oground on the line tested between the sub--|

scriber’s-station and the palrs of line-switch |
contact-points would not oceasion, on testing

ments’ conneeted with. the wround at the cen-
tral office. It is well lmown that such accei-

dental grounds are liable to occur on metal- |

lic circuits, butin thesystem described above

such & ﬂ'round would-not affect the testing or |

other. operatlon of the system.

It also operates as

The other branch, !startmﬂi

- il
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open at the central offi
1s on closed circuit only when in use.
also apparent that when a test-plug is ap-
plied to the contact-piece 7 of any line and

-the line is not switched there is a complete

circuit through the line, the subscriber’s bat-

- tery, back to the central office, and through

the pairs of contact-points of the switches of

 subscriber’s

the line and the test receiving instrument to

~which the plug belongs, and ‘the instrument
' being energized by the battery will respond
~and indicate that the line is not in use.
~on the other hand, the line is switched at any
: board, this test-cireunit is opened at the pair
-of contacts at the board where the line is
-switched and the instrument will not respond.
The operator will then know that the line is
“in use and will not connect to it. |

If,

I have not indicated in detail the calling

- apparatus or the operator’s answering and
| econnecting apparatus, as it is not necessary
'to do 8o in the illustration of my invention,
“and well-known forms of apparatus can be
-used for them.

For the calling system an mdependent call-

Ing-circuit common to many stations—such
as the Law or the American district system——--
‘may be used. |

Iclaim as my invention and desire to secure

b‘y Letters Patent—

1. In a telephone-exchange system, a me-

' tallic-circuit telephone-line and a test receiv-
sald line-

fice but not elsewhere on one of its sides to

. one side of said test receiving instrument and

open on its other side to said instrument, and

combination with an electric battery at the
stafion in the circuit of said line
when it is not switched for conversation, a
switching device to disconnect said line from
a 1ts normal connection with said test receiving
‘instrument when the line is switched for con-

-versation, and a switch testing plug or device

adapted at the will of the operator, to con-
;nect said. instrument on its other side to the

SIde of said line normally open to it, substan-
tlally as set forth.

.'*. 2. In a telephone- eﬁchanwe system, two.or

‘more mult]ple switchboar ds at the central
‘office, metallic-circuit lines connected to them
-and test receiving instr uments, one at each
‘board, each line bemn* normally connected at
the centl al office but not elsewhere on one of

|'its sides to each of said test recelving instru-
a false signal that the line was free when 113_

was smtehed at the central office, as would
“be- the case were the. test receiving instru-

‘ments, and said instruments bemﬂ* open to
‘the ground in. combination with electuc bat-
“ ‘teries, one in the circuit of each line at its sub-
' seriber’s station when the line is not switched

hf01 conversation, smtehmn‘ devices, one at

each board for each line to disconnect the
11116 from its normal connection with said test
‘receiving instruments, and switch testing

'plugs or dewees, one for each test receiving

It is apparent that each line is normally | mstrument adapted, a,t the wﬂl of the oper-

ce and that its battery
It 1s
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sald instrument being open to the ground in
the pairs of contact-points normally in con- |
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ator, to connect its instrument on the other |

side to the normally open end of any of said
lines, substantially as set forth.

3. In a telephone-exchange system, metal-
lic-circuit lines and electric batteries, one in
the circuit of each line at the subseriber’s sta-

 tion when the line is not switched for conver-
- satlon, in combination with multiple switch-
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boards for said lines at the central office, test
receiving instruments, one for each board,
switches for said lines, one for each line on
each board, each switch having a pair of con-
tact-points normally in contact but opened to
each other when its line is switched for con-
versation, oneside of each line passing succes-
sively through said pairs of contact-points of
Its switches on the different boardsand thence
connected to one side of each of said test re-
celving instruments and not connected to it
elsewhere, and said instruments being open
to the ground, test bolts or pieces one for each
line on each board and to each of which the
other side of its line is connected, and switch-
testing plugs or devices, one for each of said
Instruments and each adapted, at the will of

the operator, to connect its instrument on the
other side to any test bolt or piece located at
its board, substantially as set forth.

4, In a telephone-exchange system, metal-
lic-circuit lines, multiple switchboards for
sald lines and switches, one on each board for
each line, in combination with test receiving
imstruments, one at each board, each instru-
ment being open to the ground, and normally
connected on one side to one side or branch
of each of said lines, but disconnected from
the line when the line is switched for conver-
sation, and connected on its other side to a

switch testing plug or device, adapted, at the

will of the operator, to be brought into con-
nection with the other side or branch of the
line when the line is not in use, substantially
as set forth.

In witness whereof I hereunto subseribe my
narne this 9th day of July, A. D. 1888,

MILO G. KELLOGG.

Witnesses:
MirTON HEAD,
CALVIN DE WOLF.
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