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To all wﬁom 7t mag J COTLCCT T
Be it known that I, WILLIAM A. WEST, of

- Bellefontaine, Ohio, have invented eert.;un

10 ¢

-~ 8ible.

.. 1'5_

new and useful Implovements in T'elephones,

of which the following is a specification.
My invention consists of a reactionary
inforcing device which may be placed at an
1ntermed1ate point on a telephone-circuit and
serve to impart fresh strength to the electri-
cal impulses originally tta,usmltted so that a
much longer telephone-line can. be success-
fully operated than has been heretofore pos-
This device may also be used as a re-
ceiver or transmitter, and several features of

its construction are also claimed in thls ap—';

plication.

One epeuﬁc form of the eenerel 1nvent1on |

herein claimed is shown cmd claimed in an

20

appheatmn of mine filed July 25, 1883.
In the accompanying dra,wums Figure Iis

- a diagrammatic view of my appamtus used
- as a 1elay,, with the main magnet shown in
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©ore o.

section. Fig. IT is a plan view of the main

magnet, and Fig. III shows the apparatns as |.
a tla,nemlttel or receiver. |
In the drawings, Fig. I,4 isan eleetro m‘w—_ |
- net having a 10nﬂ'1tudma,11y -perforated iron .
The coils of the electro-magnet are.
in two sections 4’ and 4’7 the latter bemn' in:
the main-line circuit 5, which also paqsesi
through the secondary of induction - coil 6,
while the former is in a local clrcmt to be "

heremdfter described.

or rod 7, of dmmagnetle material, whieh at
1ts oentral point is looped, up
spring 12, a vertical slot being left in the iron
core to receive it.

At one end of the needle 7 there is
rigidly fastened an armature - disk of soft
iron 8, which is suspended by sprmﬂ*-arm 10,
actmﬂ in opposition to spring 12.

mwmphome contact with a earbon button
12’, which is faced with a perforated arma-

- tme disk 9 of soft iron and suspended by

spring-arm 11, also acting in opposition to

-Snrmﬂ* 12,

Spring 12 may be fast-
‘ened at the bend,if desired. Needle 7, with
its spring 12, may be inserted by h.‘:wmn- the
magnet-core made in-halves or in any 0the1 e

| Way

At the'
-other end needle 7 rests against and forms. a

n b
-
I |

re- |

into a deheate |

tive or 1ea,ct10na,1}

The core 3 is rendered 1:101111&11}7 mag netle D

by the local circuit, which goes from battery- |

13 to coil 4/, to spring 10, to armature 8, nee-

dle 7, carbon button 12’, spring 11, primary 55

of mductlon coil 6, and back to betterV

electrical impulse is transmitted over line 9,
including coil 4’ and secondary of coil 6, of
such a pola.t ity as to coact with the cument
of the local battery in coil 4" and strengthen

‘the magnetism of core 3 instantly a,rmatures |

8 and 9 are attracted still more, the micro-

phonie pressure between needle 7 and but-

The operation of the device is aeculnuia- -
Suppose a telephonic

6o

ton 12’ increased, a SIJIOH'TGI' current passes

acts on the mlerophomc contact and the

strength of the local cireuit and eontlnueS_
- If the primary
posite
. polarlty,aeorlespondm g reaction will be had.

the aceumula,twe pweeqs
Impulse over the main line is of the op

‘over the local cir emt increasing still more the .
strength of coil 4, and by induction-coil 6 send-
ing afresh 1mpulse to mailn line5., Thisfresh
. ;.1mpulse through coil 47 adds yet another i in- 7o -

crement to the. strength of core 3, which re-

75

The value of this instrument in long-dis-

tance telephony is apparent. It is well knowu |

that an. eleetric current transmitted over a -

long line becomes gradually dissipated by
le&kdﬂe and retardatlon 80 that a current of -
.04 ampéres at one termmal station will bere-

duced to.01 ampéres at the other terminal, or

| even, as in the ease of telephonic currents
Within the hollow core 3 is a small needle_:*

with great electro-motive force and defeetwe

_msulatlon ‘become practically lost.

By plaemﬂ' one of my relay-instruments at

8o

‘an interm ediate point where the original cur-

rent hasnot become too weak a fresh impulse

is given toit, and it ean be tra,nsmltted to the
ter mmal station or another relay.

dlaphrat,m 15, Fig. 111, with a suitable mouuh
or-ear piece, is pla,ced 80 as 1o rest against

armature 8, either directly or through the in-

tervention of a metallic knob 186, whleh iS a
continuation of rod 7. As a tranemltter it

90

When used as a transmitter op recewel a

acts magnetically and electr lcally—magneti- .
cally by the effect of the vibrations of the

iron diaphragm on the magnetic-condition of

100

core 3, which sets up induced currents in coil
4’ s and the mam lme, and electmcally by the
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transmission of the diaphragm vibrations to
the microphonic contact in the local circuit,
which by coil 6 sets up currents in the main
line also. Both of these actions are cumu-
lative, as before set forth, for every variation
in the current of main or local circuits re-
acts upon core 3 to intensify itself. As a re-

ceiver the varying current comes over the

main line and through the coil 4”’. The effect

of this current is accumulated upon core 3,
as before desecribed, as the result of which’

the varying attraction of the core for the dia-
phragm is intensified and the original cur-
rent itself correspondingly strengthened. Al-
though described as a series of steps, this ac-
cumulative action is practically instantane-
ous, and the effect is the same as if the in-
tensified oetion was an original one.

It will readily be seen from the fact that
any change in the magnetism of core 3 1n- |

stantaneously reacts upon itself to intensify
such change that any initial movement of

diaphragm 15 is automatically increased by
the increasing power of the core 3 acting at
both ends on armatures 8 and 9 and that

carbon button 127 is held more firinly to the
magnet.
plitude of the vibrations of the diaphragm,
due to loud speaking or other cause, the car-
bon button will never be thrown out of con-
tact with needle 7 and no rattling or obscure
sounds be transmitted.

Having thus deseribed my invention, the

following is what I claim as new therein and .

35

desire to secure by Letters Patent: |
1. The combination of a continuous main
line, transmitting and receiving instruments
therein, and areinforcing device consisting of
a local circuit. means controlled by the main
and local lines together for varying the cur-
rent in- the loecal circuit, and an induction-
coil having its primary in-the local and 1ts

secondary in the main circuit.
2. The combination of an iron core, mag-
netizing-coil surrounding the same, an arma- |

ture at each end of the core, and a micro-

of the two armatures. -

3. The combination of an eleetro-nmgnetl |

Therafore, however great the am-

phonic contact operated by the joint action |

470,634

‘and an induetion-coil, the electro-magnet hav-
‘ing two coils, one in the main and the other

in the local circuit, and theinduection-coil hav-
ing its primary in the local and its secondary
in the main ecircuit, with means operated by

‘the electro-magnet for varying the eurrent in

the local cireuit. -

4. The combination of an electro-magnet
having two coils and an induction-coll, one
of the magnet-coils and secondary of said 1n-
duction-coil being in the line-circuit, a local
battery-cireunit,including the primary of said

| induection-coil and the other magnet-coil, two

armatures for the electro-magnet, and a. mi-
crophonic contact in the local cireuit con-
trolled by the joint action of the armatures
and the two circuits, as explained.

5. The combination of an electro-magnet,
two armatures therefor, each pressed by op-
posing springs, and a microphonic contact
controlled by said armatures.

6. The.combination of an electro-magnet,
an armature at eachend thereof, a perforated

core,andadiamagnetic needle passingthrough

said core and rigidly connected to one arma-

ture while making a microphonic contact with
the other armature.

7. The eombination of perforated core 3,

needle 7, and spring 12 with armatures, con-

tacts, and eircuits, as described.

3. The method, substantially as herein set
forth, of reinforcing telephone-currents,which
consists in varying the currentin one ormore
local circuits arranged along.the line by the
initial line-currents and accumulating the
variation by the increased local circuit, and

causing said local currents to induce conspir-

ing reinforcing-currents in the line.

9. The method, substantially as herein set
forth, of reinforcing telephone-currents,which
consists in varying the current in one or more

loecal circuits by the initial line-circuit and

causing said local currents to induce conspir-
ing reinforcing-currents in theline.

~ W. A. WEST.

- Witnesses: |
E. M. BENTLEY,
H. E. KNIGHT.
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