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To all whom it may concermn:

Be it known that I, JOHEN D. IHLDER, a cit1-
zen of the United States, residing at Yonkers,
in the county of Westchesterand state of New
York, have invented certain new and useful
Improvementsin Potential-Switches,of which
the following is a specification.

My mventmn relates to electric smtehes
and more particularly to what are ﬂ‘enemlly
termed ‘‘potential-switches;” and it has for
its object to improve the construction and
arrangement of such switches whereby they
are not only operative under a fall of elec-
tric potential, but also under any abnormal
increase of current on the line; and it further
relates to making such switches adjustable,
so0 that they may be adapted to operate un-
der varying currents without changing their
winding or construction; and to these ends
my invention consists in the various features
of construction and arrangement of partssub-
stantially as hereinafter more partleularly

- pointed out.
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from the spirit of the invention.

Referring to the aeeompa,nymw drawings,
Figure 1 is a sectional view of one embodi-
ment of myinvention. Fig. 21is a plan view
of the same, and Fig. 3 18 a diagrammatic
representation of one ananﬁ'ement of cir cuits
in which myinvention may be advantageously
employed.

While a switch embodying the principles
of my invention may be used in many and
various relations, I have shown it as applied
in -connection with an electric elevator-cir-
cuit, where it is found especially useful; but
it is evident thatit could beadapted for other
positions and purposes without departing
- Moreover,
while I have shown and shall describe the
various features of myinvention asembodied
in a single structure it is evident that the
details of construction can be varied and
other equivalent constructions substituted
therefor.

The switch compnses a base A, which may
be of any suitable insulating materlal and
mounted on one end of the base are bmdmo*-
posts B B', with which the terminals of the
feedmﬂ'-cn culb are connected, and these posts
Are shown as connected mth the standards

terminals D=,

| D D/, which may be of any suitable form,

but are shown as spring-blades to receive the

knivesorbladesofa movingswitch-arm. Also
mounted on the base is another terminal or
separate terminals D=, which are arranged to
operate with a branch circuit when the switeh
isintended to close such a circuit on breaking
the main circult. Of course if the switch is
used simply to break the circuit this terminal
orterminals may be dispensed with, Mounted
on the base and in the present instance be-
tween the posts or terminals just deseribed is
an electromagnet E, which may be variously
formed, but the preferred construction of
which will be described hereinafter. Ar-
ranged to be operated or controlled by the
electromagnet is a switch-lever I, and in the
present instance this 18 mounted upon the
magnet K, although, of course, it may be dit-
ferently arranged, and it is provided with an
operating-handle ' and carries the blades
I, Smtably insulated from each other and

from the lever and adapted to make contact

with the blades D D’ of the main-line termi-
nals. Also mounted on thelever in the pres-
ent instance is a blade F3, insulated from the
lever and arranged to make contact with the

blade F? is connected to the blades F* by a
conductor K% The blades I are provided
with binding-screws <, and to these screws
are connected the flexible conductors I° I,
leading, respectively, to the binding-posts &

| G', mounted on the base.

The binding-post G is 1n electrical connec-

| tion with the post H, and connecting with this

post is the main-circult wire, including part
of the coils of the electromagnet K and lead-
ing to the binding-post H', so that the main-
line circuit includes in series the coils H® of
the magnet, they being few in number, and

the terminal I’ becomes the -}- terminal of

the switeh for the working circuit, while the

terminal G’ is the — terminal of the switch;

also, connected to the post G is a post I, and

“connecting this post with the post I' is a con-

ductor forming the shunt-coils I of the elec-
tromagnet, there being a number of these
shunt-coils of greater magnetic power than

| the series coils H?® and they being wound in
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opposition to such series coils, so as to have
an opposing magnetic effect on the electro-
magnet K.

Whﬂe as before stated, the electromagnet,
may be Vm*lously eonsbrueted I have shown
it as comprising a housing E' of magnetic ma-
terial in the shape of a cup and having a cover
E* hinged to the housing, as at e, and form-

ingan &I‘m‘LtHl"P to the magnet, and this cover

is prowded with a catch I L3 Whlch is adapted
to codperate with a cateh f on the lever I, A
suitable spring-tension device E*is arranged
to throw the lever F when released from the
catch.

The core of the electromagnet K is made
hollow, and arranged to move in the core is
a core piece or rod J of magnetic material,

“and this is preferably made adjustable, as by

means of secrew-threads 7 or any other equiv-
alent device, so that it may be moved in and
out: of the core and held in position with re-
lation thereto. The series coils H* are prei-
erably arranged at the end of the magnet ad-

~ jacent its armature, and it is evident that
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when the core-piece J completely fills the core
1t will require more current to produce the
demagnetization needed to release the arma-
ture and overcome the attractive force of the
shunt-coils than when the serew 1s removed,
and by adjusting the core-piece in its core 1t
is evident that the switch may be made to re-
spond to varying currents or currents having
varying relations in the series and shunt
windings of the magnet without changing the
windings. While I have thus shown this fea-
ture of my invention in one embodiment
which I have found satisfactory, it is evident
that 1t may be embodied otherwise, and the
core-piece may be made adjustable in any de-
sired manner, while the relations between the
opposing ¢olls can be arranged to suit the re-
quirements of the use to Wthh the invention
1s to be put. ~

In order to show one application of thisin-
vention, especially to electric motors, refer-

ence 1s made tothe diagram FI'ig. 3, where the

parts of the switch are 1ettered to correspond
to the parts in the other figures. In this
igure also K is a circuit-reverser having two
eonductmg portions separated by insulating
portions in the manner indicated on which
are arranged the brushes & k' k* k% L repre-
sents the armature of the motor, while [ [ are
the brushes thereof, and L' the shunt field-
magnet coils and I1.° the series field-magnet
colls. DM representsthe resistance controlled
by the switch-arm M’, while O represents a
safety electromagnetic device—as, for in-
stance, a brake operating on the shaft of the
motor.

Assuming the switch to be closed, the cur-

rent enters at the binding-post B, passes
¢ through the switch-blade I~ thence from the

point f2 to the bl]’.ldlﬂ”-p()bt (, thence to the

63 post H around the coils 7 of the electro-

conductor I, through the shunt field-mag-
net coils I, the conductor ', binding-post
G', conductor ¢, blade F=, and post IB'. A

‘branch circuit P? leads to brush /&, and, as-

suming the pole - changer IL to be moved
a quarter-revolution from the position shown,
it passes out of the brush £’ to the brush [ of
the armature, thence through the armature
L, brush /', and brush %° of the pole-changer
thence throngh the brush 4% through the re-
sistance device M, switch-arm M’ to condue-
tor P’, and out.

Of course when the pole-changeris reversed

| the direction of the current through the mo-

tor-armature 1s reversed.

Connected fo some of theintermediate con-
tacts of the resistance M are the series field-
magnet coils 1.2, and these are shown to be
energized or not, according to the position of
the switch-arm M’. A branch circuit leads
from the post = to the post I, thence around
the coils I? of the magnet K in a direction op-
posite to the coils H*, thence to the binding-
post I', and through the magnet-coils O of the
brake orother safety device. The resistance
in this circuit is preferably such that a com-
paratively small amount of the current passes
through this branch circuit; but there being
more coils on the electromagnet E under nor-
mal conditions the armature of the magnet
is held in place, locking the switch-lever in
the position shown in I‘1n 1. The relation
of these coils is such that when the normal
current is flowing through the main line and
the coils H* and the motor is operating cor-
rectly the switch will be held closed; but if,
perchance, the potential falls below the nor-
mal working potential the armature will be
released and the switch operated to break the
circuit. Onthe otherhand, if the current in
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the main line and the series magnet-coils I1I*

increases above the normal the magnetization
of the coreis weakened to such an extent that
the armature is released. Thusunder an ex-
cessive current or a fall of potential in the
main line the switch 1s operated, and it may
be operated simply to break the main-line
circuitf, or when a construction similar to that
illustrated is used the switch-blade F°engages
the contact D=, closing a circuit around the
armature of the motor, which operates as a
brake, the armature being short-circuited on
itseolf. |

With this general desceription of the prin-
ciples of my invention, together with the
illustration of its use, the invention will be
readily understood by thoseskilled 1n the art,
and it can be adapted and . arranged to suit
the purposes for which it is intended, and 1t
will be seen that not only does the switceh op-
erate under an excess or fall of potential in
the main line, but that it may be adjusted so
that the relations of the varying currents can
be readily changed, and the whole apparatus
is exceedingly simple and cheap to manufac-

magnet to the post II', thence through the | ture and not liable to get out of order, while
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1t has been found effective and satistfactory
1n operation.

It will be seen that the coils arranged in
opposition on the magnets are both main-line
coils—that is, the shunt-coil H*is in the main
line supplying current to the shunt-field and
to the armature and series field of the motor,
while the shunt-coil I? leads from the main
line through a magnet O of a safety device
and does not include the motor-circuit and
is of a constant resistance.

What 1 claim is— |

1. A potential-switch the coils of which are
wound in opposition, having an adjustable
core-piece, substantially as described.

2. A potential-switch the coils of which are
included in the main circuit and in a shunt-
circult respectively, and wound in opposition,
and having an adjustable core-piece, sub-
stantially as described.

3. An adjustable potential-switeh compris-
ing an electromagnet the coils of which are
In opposition,a switech-lever, an armature con-
trolling the switch-lever, and an adjustable
core-piece for regulating the operation of the
magnet, substantially as desecribed.

4. An adjustable potential-switch compris-
ing an electromagnet in the form of a cup-
shaped housingineclosing the coilsand having
a hollow core, a lever having a catch engag-
ing a cateh on the armature of the magnet,

&3

and a core-piece adjustable within the core,
substantially as described.

5. A potential-switch comprising an clec-
tromagnet the core of which 1s wound with a
coil in series with the main-line circuit and &
shunt main-line coil in opposition to said se-
ries colland including the magnet of a safety
device, and a switch-lever controlled by the
magnet whereby the switech-lever will be op-
erated on the abnormal rise or fall of poten-

t t1al 1n the main-line circuit, substantially as

described.

6. A potential-switch comprising an elec-
tromagnet, the core of whichis wound with a
coll in series with the main-line circuit and a
shunt main-line coil in opposition to said se-
ries c¢oil, a switch-lever controlled by the mag-
net, and a short circuit for the armature of
the motor, theswitch-lever being arranged to
close said short circuit of the armature when
the main-line circuit is broken through an
abnormal rise or fall of potential in said cir-
cuit, substantially as described.

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
JOHN D. IHLDER.

Witnesses:
JAMES S. FircH,
O. B. WARING.
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