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Lo all whom it may concern:

Beit known that we, MoNTRAVILLE M. Wo0OD
and HenNrRy GEISENHONER, citizens of the
United States, residing at Scheneetady in the

5 county of Seheneetedv and State of New York,

- have 1nver1ted certain new and useful Improve—
ments in Controllers, of which the following
is a specification. _

| ‘Thisinvention relatesto controllers for elec-

10 tric motors, and par t1culerly to that class of
controllers Lnown S speed rewu]etmﬂ'”rheo—
stats by which resistance is cut into and out of
the circuit of either or both the field and arma-
ture of an electric motor to vary its speed.

15 It has been common heretofore to provide

- rheostats with a switch-arm which is normally
biased toward an off position and an eleetro—
magnetic device for holding the switch-arm
in the position of maximum travel while the

20 clrcult conditions are normal and to release

- the arm when the circuit is overloeded or
when the voltage of the circuit falls off or dies
out.
speed of an electric motor, the switeh- -arm is

25 often left for consider able periods at inter-
mediate points in itsrange of movement. Tt
1s therefore highly desua,b]e that the devices
for holding the switch-arm during normal Op-

~ eration fmd releasing it when the clrcuit is

30 overloaded or when the voltage across the
lines decreases should be operative when the
arm 1s 1n any of its positions of adjustment.
We have therefore provided a regulating-
rheostat having a pivoted switch - arm nor-

35 mally held in an ) off position by a spring and an
electromagnetic device for retaining the arm
against the tension of the spring in any p051-
tion to which 1t is edjusted end to release 1t
when the current flowing in the circuit rises

40 abnormally or when for any reason the vol-
tage falls off to a dangerous extent. We ac-
eomphsh this with a single electromagnet
which by drawing a r otet‘tble shaft gear ed to
the switch-armupinto jaws or bearings formed

45 1n 1ts pole-pieces locks the switch-arm against
movement, and we provide the eleotreme@-
net with a normallv retracted armatm e which

When a rheostat is used to regulate the

| when attracted closes a path of low reluctance
for the magnetic flux and shunts the flux AWaAY

from its nermftl path, thereby releasing the
shaft which holds the switch-arm and allow-

| Ing the latter to be returned to the off POSI-

tlon

The features of novelty which we believe
to be characteristic of our invention will be
definitely indicated in the claims appended
hereto.

The detalls of construction and the mode of
operation of our improved speed- 1e0ul.;1t1n0
rheostat will be better understood by refer-
ence to the following deecmptmn takken in
connection with the accompanying drawings,
which show the preferred embodiment of our
invention, and in which—

Figure 1 i1s a top plan view of the 1heostftt
and FIU' 2 a side elevetlon of the same.

Referr 1ing to the drawings,1indicatesa base,
of soapstone or other msuletmo material, on
which 1s pivotally mounted a switeh- -arm 2,

&TI}TIDO’ suitable sljrma -pressed contacts 3
and 4.

Mounted on the bhase 1 are two rows of con-
tact studs and segments 5 and 6, with which
the contacts 3 and 4 codperate to cut resist-
ance 1nto or out of the circuits of the motor
field and armature, respectively, as the switch-
arm 1s moved over them. The studsand seg-
ments 5 and 6 are connected to resistance con-
tained within a box to which the base 1 is se-
cured, the sides of which are perforated, as
shown, to better radiate the heat. A spring
8 18 coﬂed about the post on which the switel-
arm 2 1s pivotally mounted and has one end
secured 1n an opening in the post and t the
other braced against a member secured to the
switch-arm, so that when the arm is released
the spring returns 1t to the open-circuit posi-
tion or position 1n which the maximum re-
sistance 1s cub into the armature-circuit, in
which position it abuts againstastud 9, mount-
ed on the base 1.

Mounted on suitable supports 21 of non-
magnetic material secured on base 1 is an

 electromagnet 10, having pole-pieces 11 11,
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end of shaft 13.

which are extended on one side of the magnet

and have secured to their ends the non-mag-

netic pieces 12 12. In the pole-pieces 11 11
and the non-magnetic pieces 12 12 are jaws or
openings forming bearings for a shait 13,
which is of iron or other magnetic material.
These openings are elliptical, as shown in Fig.
2, so as to permit a slight lateral movement
of the shaft 13 therein. Shaft 13 extends

through these openings and on one end car-

ries a hand-wheel 14 and on the other a worm
15, meshing with the segmental gear 16, car-

_ried by the switch-arm 2 on the opposite side

of its pivot, and preferably formed integral
therewith.

Mounted on base 1 is a standard 17, having
a threaded opening therein in which 1s a screw
18, the end of which is rounded off and ex-
tends into a hemispherical depression in the
Screw 18 is adjustable in
the standard 17 and when in the desired posi-
tion can be locked by a nut19. On the other

“side of the gear 15 on shaft 13 is a brass col-

lar 20, which abuts against the pole-pieces 11
and, with the pivot 18, prevents longitudinal
movement of shaft 13, but permits a slight
lateral movement thereof in the openings in
pole-pieces 11 11. -

Pivotally mounted on the supports 21 of the
electromagnet 10 is an armature 22, normally

held retracted by a coiled spring 23, one end.

of which is attached to the armature and the
other end to the adjustable screw 24, carried
by post 25, mounted on the base 1. The
movement of the armature 22 is limited by

‘the nuts 26, adjustable on a threaded rod 27,

secured to one of the pole-pieces 11 and ex-
tending through an opening 1n the armature
99. Pivotally connected to the armature 1s a
lever 28, of brass or other non-magnetic ma-
terial, the end of which is bifurcated to form
two arms, which extend on either side of the
shaft 138, as shown in Fig. 2. Lever 28 1s o1
such length that when the armature 22 is
drawn up against the pole-pieces 11 the lever

forces shaft 13 out of frictional engagement

with the sides of the openings in the pole-
pieces. Armature 22 when attracted closes a
path for the magnetic flux in addition to the
path through the shaft 13, and a thin section
29. of copper or other non-magnetic material,
is inserted in shaft 13 between the pole-pieces,
so as to make this path for the flux of greater
reluctance than the path through armature 22
when the latter is attracted.

The coils of the magnet 10 may be connect-
ed in any suitable relation to respond to pre-
determined underload and overload condi-
tions in the work-circuit. When 1t is de-
sired to start the motor, the arm 2 is moved
over the contacts 5 and 6, either by a handle
thereon or by the hand-wheel 14, through the
ogears 15 and 16. In moving thus over the

contacts resistance is cut out of the armature- |
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circuit and into the field-circuit until the mo- 65

tor is brought up to the desired speed. When
the motor-circuits are closed, current passes
through the coils of the electromagnet 10, and
the magnet being energized draws the shaft
18 toward it in its bearings in the pole-pieces,
so that whenever the operator releases hand-
wheel 14 shaft 13 will be prevented from turn-
ing by being held in firm frictional engage-
ment with the sides of the openings in the
pole-pieces. If the voltage falls or if the cir-
cuit is opened, the hold of the magnet on the

shaft weakens, and when it is overcome by
the tension of the spring 8 acting through

70

75

the gears 15 and 16 the spring moves the .

switch-arm to the off position. In case the

30

circuit is overloaded the current in the coils

of magnet 10 is increased, and the magnetiz-
ation is increased in direct proportion thereto
until armature 22 is drawn up agalnst the ten-
sion of spring 23, thus closing a path for the
magnetic lux which is of less reluctance than

the path through the pole-pieces 11 and the

shaft 13 on account of the section 29, of non-
magnetic material, which forms part of the
latter path. The flux is therefore shunted
trom the shaft 13, and in addition to this the

rod 27 pushes the shaft 13 laterally in 1ts

bearings away from magnet 10 just as arma-
ture 22 is drawn into contact with pole-pieces
11, so that shaft 13 is out of frictional en-
oagement with the pole-pieces, and the spring
8 again moves the armature to the off posi-
t1om.

“We do not wish to be understood as limited
in any way to the construction illustrated and
described herein, as many modifications can
be made therein without departing from the
spirit of our invention, and all such modifi-
cations we aim to cover in the claims append-
ed hereto.

What we claim as new, and desire to secure
by Letters Patent of the United States, 15—

1. A controller for electric motors compris-
ing a variable resistance, a switch-arm biased
toward an off position codperating therewith,
and a single electromagnet having a single
winding and arranged to hold the arm 1n any
position to which it is moved when the cir-
cuit conditions are normal and to release the
arm in case of either an overload or under-
load. |

9. A controller for electric motors compris-
ing a switch-arm movable to cut resistance
into and out of the motor-circuit, means for
moving the arm in one direction, an electro-
magnetic holding device for holding the arm
in any position to which it is moved, and
means actuated when the circuit conditions
are abnormal for short-circuiting the flux of
said eleetromagnetic holding device.

3. A controller for electric motors compris-
ing contacts connected to resistances, a switch-

arm cooperating therewith, a spring for mov-
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ing the arm in one direction, an electromaO-

netic device for locking the arm in any posi-

tion to which it is moved when the circuit
conditions are normal, and means for short-
011'0111’51110' the flux of the electromagnetic de-
vice when the circuit is overloaded.

4. A controller for electric motors compris-
Ing a variable resistance, a switch-arm biased
toward an off position cooperatmo' therewith,
an electromagnet, means cooperatmcr there-
with for ho]dmﬁ' the arm in any position to
which it is moved ;ancd anormally retracted ar-
mature for said magnet attracted when an ab-
normal current is ﬂowmcr in the 011’01.1113 and
arranged to free the arm.

5. A controller for electric motors compris-
Ing contacts connected to resistances, aswitch-
arm blased toward an off position cooperat-
ing therewith, an electromagnet, means co-
operating theremth for holdmcr the arm in
any position to which it is moved and a nor-

mally retracted armature for said magnet at-
tr&cted when an abnormal current is ﬁowmc'
in the circuit and arranged to shunt the ﬂux
of the magnet from sald holding means.

6. A controller for electric motors compris-
Ing a switch-arm movable to cut resistance into
and out of the motor-circuit, a magnet, and a

rotatable member coverning the SWltch -arm,

sald member formmg part oi the mag netlc
circuit.

7. A controller for electric motors compris-

ing aswitch-arm movable to cut resistance into

or out of the motor-circuit, a magnet, pole-
pieces therefor having Jaws tormed therem

and a member rotatable In said jaws by the_

movement of said switch-arm.

3. A controller for electric motors compris-
Ing contacts connected to resistances, a switch-
arm codperating therewith, means for moving
the arm in one direction, a magnet, pole-pieces
therefor, and a member mounted In cooper-
ative relatmn to the pole-pieces and rotated
by the movement of the switch-arm.

9. A controller for electric motors compris-
ing contacts connected to resistances, a switch-
arm codperating therewith, a spring for mov-
ing the arm in one chrectlon a magnet, pole-
pieces therefor, a member mounted In prox-
imity to the pole-pieces and arranged to be
drawn into engagement therewith, and oear-

ing between the sw1tch -arm and S‘Eﬂd member
by which movement of the former rotates the
latter.

10. A controller for electric motors compris-
ing a pivoted switch-arm, contacts connected
to resistances codperating theremth means for
moving the arm in one direction, a magnet, a
rotatable member forming part of 1ts magnetic
circult, & worm-gear on S&ld member, and a
gear meshmcr therew:tth carrled by the SWlt(}h-
ar.

11. A controller for electric motors compris-

ing a pivoted switch-arm, contacts connected .

to resistances codperating therewith, a shaft

geared to the switch-arm, and ap electromag-
netic device for Iochmw said shaft against
movement.

12. A controller for electric motors compris-
Ing a pivoted switch-arm, contacts connected
to resistances cooper Ettll]O therewith, a shaft
geared to the switch-arm, an electlomfto netic
devrtce for locking said shairt against move-
ment, and means for short-circuiting the flux
of said electromagnetic device.

13. A controller for electric motors compris-
Ing a pivoted switch-arm, contacts connected
to resistances cooperatmo therewith, a shaft
geared to the switch-arm, an electromao‘net

for locking said shaft against movement, “and |
) 1101"mally retracted armature theretm Ar-

ranged to short-circuit the flux of said electro-
magnet when attracted.

14. A controller for electric motors compris-
ing aswitch-arm movable to cut resistance into
and out of the motor -circuit, a magnet, pole-
pieces therefor having jaws therem, 4 mem-
ber rotatable in said jaws by the movement of
said switch-arm, and means for 1educmo the
magnetic flux throuoh 1ts pole-pieces.

15. A controller for electric motors compris-

Ing a switch-arm movable to cut resistance into
and out of the motor-cir cuit, a magnet, pole—
pieces therefor having Jaws formed thel elin,
a member rotatable in said jaws by the move-
ment of the switch-arm, an armature for the
magnet, and means svhereby the ar mature
when attracted moves said member in said
Jaws. -
16. A controllerforelectricmotors Compris-
ing a switch-armmovable to cut resistance into
and out of the motor-circuit, a magnet, pole-
pieces therefor having IENE formed ther eln,

a member rotatable in said i jaws by the move-
ment of said switch-arm, and means for mov-
ing sald member in said jaws when the motor-
circult 18 overloaded.

17. A controller for electric motors compris-
Ing a switch-arm movable to cut resistance into
and out of the motor-circuit, means for mov-
1110* the arm in one dlrectlon a magnet, pole-
pieces therefor, a member mounted 1n prox-
imity to the pole-pleces and arranged to be
drawn into engagement therewith, means for
rotating said me_mber.when the smtch -arm is
moved, an armature for the magnet, and means
for easing the engagement of the member with
the pole-pieces when the armatureisattracted.

18. A controller for electric motorscompris-
Ing a switch-arm movable to cut resistance into
and out of the motor-circuit, a magnetizable
shatt geared to the switch-arm, an electr Omag-
netic lock tor the shatt, and means oper ated
when the circuit eondltlons are abnormal for
closing a path of low reluctance relatively to

the Shatt for the flux of said electl omagnetic
device.

19. A controller for electric motors COTRPris-

75

30

Go

95

100

105

[TO

115

120

125




[ L

- ing a switch-armmovable to cut resistance into

and out of the motor-circuit, a magnetizable
shaft geared to the switch-arm, an electromag-
netic lock for the shaft, a high-reluctance sec-
tion in the shaft, and means operated when
the circuit conditions are abnormal for closing
a path of low reluctance relatively to the shaft
for the flux of the electromagnetic device.

l
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Tn witness whereof we have hereunto set our
hands this 2d day of April, 1904.

MONTRAVILLE M, WOOD.
HENRY GEISENHONER.

Witnesses:
Bexsaminy B. Huwr,
Herex ORFORD.
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