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To all whoth tt may concerm:

- Be it known that I, ELTHU THOMSON, a citi-
zen of the United States, and a resident of
Lynn, in the county of Essex and State of
Massachusetts, have invented certain new and
useful Regulating Deviees for Alternating-
Current Cireunits, of which the following is a
specification.

The object of my mveutmn is to pr 0V1de 2}
means whereby a device of any nature may be
controlled in its action or thrown into and out
of operation by means of alternating eleetric
carrents.

My invention consists in the combination,
with devices of a suitable nature to set up a
repulsive action by the agency of induced
electric impulses produced directly or indi-
rectly by the alternating current, of an electric
contact operated or Doverned by such device
and controlling an electric circuit. Instead of
the electric contact operated by the device 1n
which the repulsive action is set up any con-
trolling or operating part-of a mechanical
motor mechanism may be employed, as will be
hereinafter more fully set forth.

The device in which the repulsive action is
set up by the alternating currents consists, es-
sentially, of an electric coi], in which the alter-
nating currents flow, and a condueting band,
ring, or other shape, which 18 placed in in-
ductive proximity to the coil or to a magnetic
field produced by said coil, and is the seat of
alternating currents of high self-induction,
which, through their tendeney to prolong
themselves ‘lft{%l being once set up, are each
carried over into the pelmtl of action of the

inducing impulse or field succeeding that by

which each one is set up, so that there is a re-
sultant constant repulsiontending to move the
coil and the conductor away from one another,
instead of a movement first in one and then 1n
the other direction. This portion of my in-
vention may be constructed so that the alter-
nating-current coil or the conduector upon
which it acts inductively, one or both, may be
movable under the effect of the repulsion.
For the sake of simplicity I have in the ac-
companying description shown the induced-
current conductor as movable.

Referring to the accompanying drawings,
Figure 1 is a side elevation of a device em-
bodylnﬂ' my invention.

Fig. 2 shows a modi- |

| fication of the device and an apnliea'tien of the

same. Iig. 3 shows in side elevation a modi-
fied form of an electro-motive device, which
may be controlled by the opening and closing
of a contact and may be used to effect other
opelatlons Fig. 4 is a plan of the same.
Figs. b, 6, 7, 8, 9, 10, 11, 12, and 13 illustrate,
diag rammatlcal]y modlﬁmmene of my inven-

‘tion and various applications of the same.

Fig. 14 illustrates another application of the
mventlon Fig. 15 illustrates a modification
in which the device repulsively acted upon

by the alternating currents is combined with

a mechanical motor mechanism which takes
the place of the electric circuit and circuit-

controller.

Referring to Iig. 1, P indicates a coil of
eonductmﬂ‘ -wire, which may be included in a
circuit or portmn of circuit carrying alternat-
ing electric currents, and I an iron wire or
other subdivided core for said coil.

C indicates a band or ring of copper, which
is preferably of low 1emetenee and 18 mounted
on a lever, I, pivoted so that when the con-
ductor i8 repelled by the operation of the al-
ternating currents in coil P said lever may
serve to close an electric contact by bringing
a conducting portion of the lever ora conduct-
ing-piece attached thereto into cenueetwn with
an electric conducting-stop, KX. A spring, S,
adjustable at A, nmmally tends to hold the
lever away from the contact- -stop K. Increase
of current in coil P or access of current there-
to, if sufficient in amount, will overcome the

| retraetm S and cause the eonductox to move

and close contact at K, which closure of con-

tact may be va,uously utilized as a means of
controlling or bringing into action other de-

vices,

The mevement produced by the alter natmg
currents in coil P might be employed for open-
ing a normailly- cleeed contact, as indicated in
I‘lg 2. In this figure M. mdlmtes a device
which is brought into action by the opening
of such contact, the circuit closed at the con-
tact being e’shunt around M, so that the ef-
fect of the alternating currents in coil P 1s to
permit current to flow in the coils of the elec-
tro-magnet M and cause the same to attract
an armabure, N, against the force of a re-
tractor.

The electm-maguet M and its movable ar-
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mature may be utilized in any desired way.
In the example shown in Tfig. 2 the electro-
magnet M is supposed. to be one suitable for
use on an electric current in which a continu-
ous or direct current flows; but such device
might be one which would be responsive to
alternating currents and be thrown into action
in the same way, either by opening or closing
of a contact produced by the repulsive action
of alternating currents in the coil P, Thus,
for instance, as indicated in Tig. 3, the coils
M might act on a core provided with a copper
cap, €, over the end 1’ of said core, the repul-
sion egtablished on the flow of alternating cur-
rents in M produecing the movement of the
conductor C in the same manner that the con-
ductor C of Iig. 1 is moved. Thecorel may
have extensions, as indicated, carried around
to the outside of the conductor C,to intensify
the field in which the conductor moves.

The device, I'ig. 3, may be used as a motor
agent for various purposes. |

In Fig. 5 the applieation of the apparatus
shown in Ifig. 1 to econtrolling the action of an
electro-magnet, M, in the direet cireuit of a
battery, B, is illustrated. When currents of
sufficient strength flow in the coil P, the cir-
cult of the battery B through M is closed and
the armature N is attracted.

Lhe armature N may be connected with any
device.

Instead of closing the direct circuit to the
device M, the conduetor C, by its movement,
may close a shunt around said electro-magnet
by the closure of the contact at K, as indicated
in Ifig. 6; or the opening of a contact at K
may be employed for breaking the circuit of
the device M, so as to throw the same out of
action by the alternating currents in the coil
P, Fig, 7. .

The secondary devices M desceribed may be
replaced by an electric resistance, R or R/, as
indicated in Ifig. 8, or by a reactive coil, R* or
1%, Fig. 9, which shall take the place of a re-
sistance for alternating currents, such reactive
coils acting by counter electro-motive foree
set up 1n the coils themselves, which arg suit-
ably wound oniron cores of any desired shape.

In IFig. 10 the application of my invention
to throwing the primary of an induction-coil
into or out of circuit is indicated. [

I>* or I indicate the primary of an indunec-
tion-coil whose secondary is employed for sup-
plying eclectric lamps 1L or other deviees con-
nected in multiple are. '

Lhe operation of the conduetor C serves, as
indicated, to throw such primary into or out
of action between mains » », each supposed to
carry alternating electrie currents.

In Fig. 11 my invention is illustrated as ap-
plied to throwing a group of lamps, I, into
and out of multiple-arc connection between
alternating current -mains « ». In this case

the coil P is in a multiple-arc connection be-
tween the mains, and the repulsive action set
up by the alternations of current in its coil |

!
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throw the lamps L out of circuit by opening a
contact at K.

The contact Kisnormally closed by a spring,
>, which may be adjusted to such a degree

that with a normal potential between the
maing the contact shall remain closed, while
on an increase of potential the increase of re-
pulsive action in the deviees PP C shall result
Incutting off the iamps and preventing injury
to them by undue current.

The devices C, instead of acting on a simple
contact, may move a contact, ¢, Iig, 12, over

a set of contact- blocks, T, thus introducing

into a cireuit a greater or less amount of an
artificial resistance in obvious mgnner.

J Indicates a dash-pot conneeted to the le-
ver L, and employed for the purpose of pre-
venbing sudden or violent movements of the
same,

The arrangement of devices, Fig. 12, may
be employed in any situation where it is de-
sirable to employ a variable resistance for the
purpose of controlling the flow of current to
any device directly or indirectly.

The set of contacts T may be connected {o
the sections of a sectional coil, M, Fig. 13,
wound on a core, I, the coil M forming a re-
active coll whose reactive cffect would depend
upon the number of its sections in ecirveuit, as
determined by the movement of the contact ¢,
under the effect of the repulsion set up be-
tween the conductor C and the core or coil P.

In Fig. 14 the device controlled consists of

a coll, M, which i1s an alternating-current cir-
cult, ¢ b, and has a copper band or conductor
in the shape of a cap, C, over its pole. The
conductor C when repelled closes a shunt
around the co:l M, while if the alternating
currents cease or diminish to a sufficient de-
gree in the coil P the retractor S will open
the shunt and allow the alternating current
on main ¢ b to flow in coils M, thus causing a
repulsion of the conduector C. The move-
ments of the conductor O may be utilized for
the purpose of introduacing a core, I, into a
coil, R, to a greater or less extent, by mount-
ing said conductor C" and core I’ on a lever,
L, provided with a retractor, S', which acts in
opposition to the repulsive effects on con-
ductor C'. If the coil R be in analternating-
cuarrent circuit, the reactive or counter electro-
motive-force effects in the latter will he varied
through the movements of the core 1.

The movements of conductor C might be
employed to act on any other kind of an elec-
trie contact which would be of proper char-
acter to governthe flow of currentto the coils M.

The actions described with reference to Fig.
14 might be modified, if desired, either by ar-
ranging the parts so that contact I should be
open instead of closed when the current in
coill P 18 strengthened, or by arranging the
core I’ on lever I, so that the repulsion of con-
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by coil P and its copper circuit or closed con- |

ductor be controlled by electric contacts, as 1t
would suffice for many purposes to have the
conductor C or the coil P, whichever may be
made movable, operate on some portion of a
niechanical motor device in such way as to
release or control the action of the same ac-
cording to the nature of the operation which
it is desired to perform. Ifor instance, the

conductor C might operate the escapement of

a train of wheel-work, or in other way operate
on 2 mechanical motor after the manner com-
monly employed, where an ordinary electro-
magnet in a continuous-current circuit is used
as the means for controlling or bringinginto op-

eration a second deviece, when 1t i8 desired to
relieve such magnet of worlc and to put the
work upon some other device controlled there-
by. Thus, for instance, as indicated in TFig.

15, the conductor C may move friction-rollers
\V“‘-W”, which are kept in rotation by any
suitable means in the same direction, as indi-
cated by the arrows, and have between them
a movable bar,Y,with which one or the other
of the friction-rollers 18 caused to engage by
the movements of the conductor C. Thefric-
tion-rollers W? W' are set so as to allow the
bar Y free passage between them, and the bar
will be moved up or down by the operation
of one or the other of the rollers, according

tween P and C preponderates. Thebar Y as
thus moved may operate in any way to gov-
ern a resistance, move a switch, depress a le-
ver, move a maguet-core, or perform any other
of the operations which may be effected through

‘the closure or opening of an electric contact,

K, by the movenment of a conductor, C, as be-
fore explained. |

What I claim as my invention is—

1. The combination, substantially as de-
scribed, of a device in which alternating cur-
rents act to produce a continuous repulisive
effect and an clectric contact or its equiva-

lent, as described, controlled by said devwe |

as and for the purpose set forth.
2. The combination of a co1l on an altel nat-

ing-current circuit, a closed circuit in induet-

ive relation thereto and a contact-point orits
equivalent, as described, controlled by the re-
pulsive action set up throughthe flow of alter-
nating current in the coil.

in the coil and conduetor, of a second coil con-

. The combination of an alternating-cur-
rent coil, a elosed conductor in which currents
of high self induction are set up by said alter- 55
natmg current, so as to produce, as described, |
a continuous repulswe effect, and means r1{31311-
ated by the repulsive actlon established for
causing movement of a second device in either
of two du ections, according to the strength of Go
the alternating current.

4. The combination,withanalternating-cur-
rent circuit, a conductor in which currents of
high self- mductlou are produced by said alter- .
natlons, and an electromotor device, or 1ts 05
equivalent,as described,controlled by the vari-
ations of repulsive effeet between said con-
ductor and the inducing field or coil acting
mduetwely apon 1t.

The combmatlon with a coil, P, in an al- 7o
tematlng current GII‘GHlt of the mm"’tble con-
ductor O, a spring tendmo to hold said con-
ductor in the magnetic ﬂeld established by the
alternating curr ents in the coil, an electric con-

‘tact 'governed by said movable conductor,and 73

an electromotor device whose eircuit is con-
nected to the contact so that it will be gov-
erned in its action by the alternating currents
in the coil, as and for the purpose descrlbed

6. The coml)matlon with an alternating-cur- 8o
rent cireuit, of a demee in which repulsive ac- ,
tion is established by the alternating currents
and a mechanical motor whose operation 18
ocoverned by said device, as and for the purpose
described

7. The combination, with a coil a,nd a con-,
ductor movable away from the magnetic field

35

established by said conductor through the re-

pulsive effects set up by alternating currents
ole
nected to an alternating-current circuit,a mov-
able conductor which is repelled away from
the magnetic field established by alternating
curreuts in said coil, and an electric contfwb
ooverned by the movement of the first-named 935
conductor for controlling the flow of alternat-
ing currents to the Seoond coll. |
| Siﬂ‘l‘]ed at Lynn, in the county of Essex and
State of Mas seachusetts, this 2d day of April,
A.D.,1887.
| . - ELIHU THOMSON.
Wibtnesses: |
J. W.GIBBONEY,
EDWARD A. BERDGE.
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