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Lo all whony it may concern:

n that I, CLaups D. ENOGI—ISE a
citizen of the United States, residing at La
Crosse, in the county of La Crosse and State

Be it known

5 of Wisconsin, have invented new and useful
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s
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_"_[‘eleph(me-Exchange_ Apparatus, of which
the following is a specification. = .

~ My invention relates to 1mprovements in
telephone exchange apparatus, of which the

following is a full deseription, reference being |

had to the accompanying drawing
part of this specification.. =~
My invention relates

forming

mitter to operate more elliciently and effect-
tvely in the transmission of sound waves over
the line circuit. =~ - o '

~ In the operation of'telephbne,iﬁstru-ments_

connected with central station batteries, the

Tesistances of the multitudinous subscribers’
‘widely and in consequence

line circuits var:
there 1s a difference in transmission of cur-

rent from the source of supply;, and when it

- Us found necessary to boost the central office
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- mussion from the station on a long subserib-
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battery’ to.such an

Q)’s loop is effective, the transmitters at the
subscribers’ stations on other loops of low
résistance are often ,
damaged from the heavy current which they

F e T

.. Tecelrve, - :

. these defects
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- of the repeating coils;

-nected therewitl

The object of my invention is to overcome
In a_ smple and efficient

manner. . - | ’
In the accompanying drawing is showns a
dlagrammatic view of part of a simple tele-

phone exchange system equipped with my
1nvention. . | o

A represents the line circuit, B the sub-

seriber’s set having a transmitter C con-
and D-the line jack 4t the
central station, all of said parts being of ordi-

nary construction.

At the: central. station are the usual an-

swering and call plugs or cords K and F. The
conductors 2 and 3 of the answering plug Eare

-connected with windings 4 and 5 of repeating
_ The opposite terminals of said wind.
mgs are connected with a battery G. A

coils.
condenser 6 is bridged between the ferminals

sald terminals and each pole of the battery is
connected in series with a steadying resist-

ing windings 7 and &

‘with loops

more particularly to
means. for causing the subscriber’s trans-

destroyed or ‘materially-.

cessive current, |

‘cuits to which
‘and has a large positive temperature correc-

and each loop between:| current from the battery in the

the repeating coils

v TO . THE VOTIE-

ance (II and I) or Wlim,_t I have chosen to

termi o “‘ballast,” to Dbe hereinafter more
fully described. = The .
of the repeating coils are
connected with a condenser 9 and in series

ballast H and I contained in the opposite
conductors of the cord plug circuit at the

10 and 11 of the call plug. Each
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respective co-operat- -
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central ollice, as described, is in the form of a -

conductor 12, made of fine iron wire or other

sultgdle material, inclosed in a sealed cham-
| ber 13, which may or may not contain an
1nert gas, _
‘ductor decreases in conductivity as its tem-
and in case the line has a
high true resistance the ballast recelves a

as preferred. The ballast con-
perature rises,

small amount of current and its resistance.

will be comparatively low and vice versa.
The -subscriber’s transmitter in the former =

case will receive the highest possible current
on a line of any length and produces the best
possible transmission, and in the latter case

| the added current will Increase the resistance
oflice | of the ballast to such an.extent that the sub-
extent that the trans-.
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scriber’s transmitter will not be injured by

excessive current.

. . By using a sealed cham- -
‘ber as described and a Iine iron-wire con-

:80. .

ductor therein, T have found that the heat

produced by the current passing  through

sald conductor is not materiall y radiated and .

L]

the corrective resistance and temperature of .

the ballast are thereby Inade extremely sen-

In the practice of my invention it is POSSI-

ble to boost the central oflice battery to.sub-

and protects ' the

the resistance of the cir-
1t 18 connected, as described,

ner of steadying

stantially any extent desired, for the ballast
Aautomatichlly regulates
subseriber’s transmitter from injury by ex-
The ballast acts in the man- _
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tion; which is always immediately avallable,

k

cult is regulated.to g nicety. _.

and the varidtion of voltage in the line cir-

-1t 1s. not always necess ary to conn oct, the :
circuit, as above de-
be connected with any

ballast with the cord
seribed, for it may
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suttable part to effect the results stated, and -

in the use of my invention it is obvious that

cord circuit
relay winding in place of
(as shown) or that current

may be fed over a

I’t_:}5': -
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. adapted to _
connected to automatically steady the re-
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2. Telephone exchange apparatus, "com-~
prising a line circuit, & cord plug circult co-

~ prising
Ing a transmitter included ,
cord plug circuit at the central station adapt-
with said line circuit, “&
‘neluded in said cord:
connected with said
“cord plug circuit, for the purposes specified.

30

~ed to co-operate
“source of electric current

35

.9'

from the transmitter battery may
over & relay included in the line circuit with-

out varying from the principles which 1 have |

applied.

While I have shown one form of ballast, it

is obvious that other forms meay be used
~ without departing from the spivit of this in-
vention to effect the results set
“do not wish to be understood as-confining
1o myseli*to
 and arrangement of parts described. .
L _what 1
1 connected with said circuit,

forth, and 1
the exact materials, ';construction
" Having described my invention,
claim as new and desire to protect by Letters

Patent, 18— R ey
1. Telephone exchange. apparatus, com-

prising & subscriber’s line circuit, a line jack .

connected with said -circuit, a cord: plug _cir-
cuit co-operating

sistance thereof.

_operating with said line circuit, and a ballast
“adapted to be included in said circuits, for

the purposes specified. o
3. Telephone exchange

a line circuit, & su

plug circuit, and a ballast

exchange apparatus, com-

4. Telephone
a subscriber’s set hav-

prising a line circuit,

g a transmitter included in said circuit, a
line jack, a cord plug circuit adapted to co-

- operate with said jack at the central station,

. 40 8 ball _
and a ballast connected with said cord plug

~ circuit, for the purposes-speciﬁe"_di S

45

o, battery included 1n said cord plug circuit,

. 5.. Telephone exchange ' apparatus, com-
prising a line cireuit, -a subscriber’s set hav-

ing a transmitter included in said circuit; a |-
' a cord plug circuit at the central .}
station adapted to co-operate with said jack, |

line jack,

o battery and repeating coil included in 'said
cord plug cireuit, and a ballast connected in

with said jack, and means:
be included in said eircuits when |

| therewith line circuits ot
telephone set for each line circuit, a cord plug
| circuit, & common source of current supply,
and & ballast adapted to be.included in said

apparatus, com-
bscriber’s set hav--
in said circult, &

J

cuit adapted
‘the .central station, a
ply connected with
‘and a ballast connected in series with each
conductor of said cord plug circuit.

g, ‘telephone set

ply, and a bat
with said eircuits, for t
| 10. Telephone

|.seriber’s set: B having a

."'With- said conductors.

xl.

854,203

for the purposes specified.

6. Telephone exchange apparatus, com-

prising a subscriber’s circuit, & line jack con-
nected with sald circuit at the central station,
' 55
: connected with .
said cord plug circuit, and

| plug circuit adapted to co-operate
with said line jack, a battery
the conductors of

a Tepeating coil and ballast connected in se-

ries with each of said conductors.

7. Telephone exchange apparatus, com-
prising & subscriber’s line circuit, a line jack

' .9, cord plug eir- .
to co-operate with said jack at
source of current sup-

said cord . plug circuit,

8. A telephone system having asSociated

circuits, for the purposes specified.

-9, A telephone, system, having as_'sdciatedl

therewith; line circuits of divers resistances,

circuit, 8 .common Source of current sup-
and a ballast ada ted-to be associated
r the purposes specified.

exchange apparatus, com-
prising a subscriber’s line circuit A, a sub-

plug

]

with said circuit, a cord plug & at the central

station adapted to co-operate with said lne
“jack, a battery G connected with the conduc-

a Tepeating coil and

tors of said cord plug,
with each of said

ballast connected in series
conductors, and a'condenser

In testimony whereof 1 have

_ CLAUDE D. ENOCHS,
: Witnesse'szr B - |

- M. R. BERGER,
. €. V. BorLey

for each line circuit, a cord

signed my
name to this specification in the presence ol
two'subscribing witnesses.

be fed |.series with said r'epe:a;ting coil -and battery,” 5o
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divers resistances, &
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_ . transmitter C in-
chuded in said circuit, a line jack D connected’

6 in multiple
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