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To all whom it may concern:

Be it known that I, Jor~y Epwarp CArNEY,
a citizen of the United States of America, re-
siding and having a post-office address at 737
South Perry street, in the city of Montoomery.,
State of Alabama, have invented certain new
and useful Improvements 1n Telegraph Appa-
ratus, of which the following is a specification,

rererence being had totheaccompanying draw-

ings, forming a part hereot.
\/Iy invention relates to practically all or

nearly all of that class of telegraph apparatus
actuated or controlled by electromagnets and

1s not confined to any special class of appa-

ratus, being applicable, as will appear below,

to sounders, relays, &c., with advantage.
The oo]ect of my invention 18 toso arrange

the controlling or actuating electromagnets or
electr om%-:met 1N conneetwn with a 1elf1t1veh‘-’

permanent mag netic system as to produce the
eet from given sources of energy
acting on the apparatus and in addition to the

minor advantages described hereinafter to se-

cure a more sensitive electromagnetic control
In instruments of the class described. In
other words, an instrument constructed in ac-
cordance with my invention will have greater

sensitiveness and require less energy for its

operation than an instrument constructed in
the older forms.

Referring to the drawing, M is an elevation
of a per manent magnet, hwm it01 etample
a “‘south” pole atits base and & ““north ” pole
n at 1tsupper end. To the pole 2 1ssecured a
soft-iron core 7/,
simple electromagnet. To the south pole of
M 1s attached the soft-iron yoke s of the pair
of cores ¢ and s, both of which also carry
coils and are wound so as to produce unlike
polarities at their free ends under the influ-
ence of a current flowing around their coils.
Core ¢" 1s prolonged at its upper end, and at o
1s pivoted an armature e, also of soft iron,
which armature will, of course, under the in-
fluence of the permanent magnet. take the po-
sition shown 1n the drawing.  Suitable stops
or contacts are shown; but there 1s no par-
ticular novelty intended 1n this feature. Itis

mmmarterial whether the coils be connected in
50 serles or 1n some other method, the connection

carrying a coil and being a

depending on questions of expediency. Coil
on core 7 18 supposed to be so wound as when
energized to strengthen or increase the po-
larity of the permanent magnet at that point,
while coils on & and " are wound so as to pro-
duce a strong north polarity at / and to divert
the south pohl ity of the permanent magnetic
system to &', {or to its free end.) The Tower
clectromagnetic system forms a couple having
a soft-iron yoke. The free end of the arma-
ture will be then strongly attracted downward
when the lower coils are ener cri,«;ed and there
will be also a repulsion from 2/, actmo’ on the
induced north pole in the free end of the ar-
mature. L'he permanent magnet need not or-
dinarily be of great relative strength, merely
sufficient to cause a quick return of the arma-
ture to 1ts normal position when the coils cease
to act. In this way it takes the placeof a re-
turn-spring, although a spring can be used, if
desired, in any of the well-known methods.
It is obvious that different windings on the
core-pleces could be used, which would give
1n modified degrees the effects sought. Dif-
ferential winding could be emploved or one
or more colls could be of higher relative re-
sistance.
One or more of the coils can be dlSpensed
with for certain uses, leaving only one coil on

one of the lower couple.

A number of constructions can obwou%lv
be made embodying the polar distribution of
the permanent magnetic system to produce
the polarities, as shown.

It will be noticed that while the apparatus
has some of the characteristics of a polar re-
lay vet it 18 not a true polar instrument in
that 1t may be operated by current impulses
of either direction 1f of suflicient strength.
Its normal use, however, in order to obtain
the greatest sensitiveness would be as a polar
instrument responding to unidirectional cur-
rent impulses, when the attractive and repel-
lent influences would act together to produce
the maximum effect. A suff ciently-power-
ful eurrent impulse of the opposite direction
would still have power to cause the armature
to drop regardless of the permanent magnet
and of the effect of the electromagnetic po-
larity at »'. This capability of acting with
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an excessive current in a direction opposite
to the normal has obvious uses. The dis-
tinctive difference between the apparatus
shown and a polar relay 1s that in a polar re-
lay the armature is adjusted to play between
two polar faces of one like polarity, while the
armature has a normal induced polarity oppo-
site to both: but in this apparatus the arma-
ture has a polarity opposite only to one of the
adjacent polar faces, and though in the polar
r elay the armature has two positions of rest—

. ¢., agalnst either polar face—in my device

there 1s only one rest position.

The armature only moves toward the nor-

mally like polar face when the magnetic sys-

tem has been modified by the coils. Rever-
sals of the current, unless, as shown above,
these reversals are of considerably greater
relative strength, ]

do not affect the 1nstru-
ment nor cause the armature to leave 1ts rest
position. It is only when the abnormal cur-
rent impulse is of considerable strength that
there is any action from current mmpulses of
the ““wrong” direction, and it is only when
the attractive effect of the lower pair of polar

faces 1s very strong that the armature will be

drawn away from its normal position through

the influence of a reverse-current impulse.

Having described my invention,what I claim
15—

1. In a telegraph Instrument a permanent
magnetic system having one of 1ts poles di-
vided into two pole-pieces of like polarity, an

armature pivoted on one of said pole-pieces

and free to play between the other pole-piece
and the other pole of said magnetic system,
and a winding adapted when energized to
modify the action of said permanent magnetic
system, substantially as described.

2. In a telegraph instrument a permanent
magnet having one of its poles divided into
two pole-pieces of like polarity, an armature
pivoted

play between the other pole-plece and the other
pole of said magnet, and a winding adapted |
when energized to modify the action of said
permanent magnet substantially as described.

3. In a telegraph instrument a permanent
magnet inducing normally

on one of said pole-pieces and free to

—_— e —a N

a like polarity in |
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hoth poles of the core of an electromagnet,
an armature pivoted on one pole of said core
and free to play between the other pole of said
core and the pole of the permanent magnet of
unlike polarity to that of said cores, and a,
winding on sald cores adapted when energized
to modify the action of said permanent magnet
on said armature, substantially as desecribed.

4. In a telegraph instrument a permanent
magnet normally inducing in both poles of the
core of an electromagnet a like polarity, an
armature pivoted on one pole of said core
and free to play between the other pole of said
core and a pole-piece of said permanent mag-
net, of unlike polarity to the induced polarity
of said cores and normally attracted to said
unlike pole-piece of said permanent magnet,
and windings adapted when energized to move
said armature 1n opposition to the attraction
of said unlike pole-piece of said permanent
magnet, substantially as described.

5. In a telegraph instrument a permanent
magnetic system, a core of an electromagnet
both poles of which are induced with like po-
larity from said permanent magnetic system,
an armature pivoted on one pole of said core
and normally held away from the other pole
of said core by said permanent magnetic sys-
tem and a winding adapted when energized
to move said armature in opposition to such
normal position, substantially as described.

6. Inatelegraph imstrument an electromag-
net, an armature pivoted on one pole of said
electromagnet, a permanent magnet normally
attracting said armature and normally induc-
ing like polarities in the poles of said electro-

‘magnet, the winding of said electromagnet

adapted when 0110101,:(3(1 in one direction elec-
trically to cause said armature to move in op-
position to the attraction of said permanent
magnet.

Intestimony whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses.

JOHN EDWARD CARNEY.
Witnesses:

W. B. SwerT,
I£. S. ALEXANDER.
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