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Be it known that I, EuGENE R. CARICHOFF, & citizen
of the United States, Tesiding at East Orange, in the
county of Essex and State of New Jersey, have invented
certain new and useful Improvements in Motor-Start-
ing Rheostats, of which the following is 3 gpecification.

" This invention relates to circuit-controlling devices:

and has for its object the provision of a new and im-
proved controller which is simple and inexpensive
but which at the same time is thoroughly reliable and
efficient, and which is capable of withstanding the
careless handling to which this type of apparatus is
frequently subjected. S
Heretofore it has been the practice in the design of

devices for controlling motors to arrange registance.
units in series baving a controlling arm mounted for-
" moveinent in a predetermined direction to successively

cut out the fesistance. There being only one position
of the arm in which all of the resistance is in circuit,
it is always necessary in starting & motor to have. the

“arm in this predetermined position when the circuit

is closed. I have found that in certain classes of work
it is desirable to have a controller in which it is not
necessary to move the arm to a predetermined position
before starting, and in carrying out my invention I

have provided a cofitroller of this type, in which any.
_position which the arm happens to occupy when the
motor circuit is closed, will have all of the resistance

in circuit and movement in either direction from this

-point will cut out resistance. 1 Liave also provided

an improved resistance {mit of the spiral-grid type, the

_arrapgement being such that no flexible conductors

are necessary. Moreover, my arrangemeént of resist-
ances provides a controller whieh is: thoroughly “ven-
tilated without sacrificing any of the desirable or
essential features of this type of apparatus. '

My invention further consists in the details of con-
gtruction and in the combination and arrangement of
elements hereinafter set forth and particularly pointed

out in the claims appended to and forming a part of .

this application. o _
In the drawings, Figure 1is a sectional elevation of
a device embodying my improvements; Fig. 2 is'a sec-

" tional view taken on line 2 2 of Fig. 1; Fig. 3 is a dia-
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grammatic representation of the ‘device showing the
tircuits; Fig. 4 shows in a  conventional manner my
improvement applied to a series—parallel‘contrbller;
and Fig. 5 is a séction of & controller of this character.

Referring to the drawing, 1 represents a shaft fixedly
mounted between the plates 2, 3. A series of resist-
ances 4 5 6, etc., are mounted upon this shaft but insu-
lated!therefrom. These units are resistance conduc-
tors, cast or otherwise formed into & spiral. I prefer,
however, to have them cast into what are commonly
known as grids, having enlarged hubs 7 8 9, etc., at

their inner ends. These grids are arranged in pairs,’
the hubs of each pair being in electric contact while
the pairs themselves are insulated from each other as

at 10. . A series of Tods 11, 12, etc., are also ‘secured. -

between and insulated from the plates 2,3 and serve

‘as an’ additional support for the same: A rod is pro-
vided for’ each grid. The outer extremity of each
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spiral-is supported by and in electrical contact with .

one of these rods which are also connected in pairs by
means of brackets 13, 14, etc., forming fixed connec-
tions between the pairs of grids. :

The mechanism whereby the pairs of grids are sue-
cessively short-circuited is as follows: On the base 15
is ‘mounted a shaft 16 provided with a worm 17 engag-

ing a worm—whéel 18 upon a shaft 19. A circulfar mag-

net coil 20 is mounted upon thé top of the base 15,
concentrically with shaft 19, and an.armature 21 is
mounted upon shaft 19 to rotate within coil 20. The
rods 11 and 12-are provideﬂ with contacts 22, 23, etc.,

and & series of contactors 24 upon spring-arms 25 .se-
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cured to the base 15 are arranged opposite these con-

tacts but normally oui of engagement therewith. An
iron core 26 is pivoted to each spring-arm 25 80 a8 1o

enter the coil 20. As this-core 26 is drawn within the

coil, contactor 24 is drawn up and bridges the contacts
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92, 23, thereby short-circuiting the pair of grids, hav- .

ing terminals at these contacts. The coil 20 is nor-
mally “energized and hias sufficient strength to hold
the contactor 24 in a short-circuiting position when it

has once beer drawn in. ~As the armature 21 is moved

around within the coil:20 by means of pulley 167, the
magnetic circuit in the neighborhood of the armature’
is so improved as to be able'to attract the core opposite
thereto and draw in the contactor, which, having once

.been drawn in, remains in this position until the cir-

cuit’of the magnet is broken.

Referring to the diagram of circuits in Fig. 3, 27 and -

28 represent the mains leading from a generator, Coil
20 is connected in parallel with the motor armature
31 through wires 29 and 30 ‘When the motor-circuit
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is closed the current passes from main 28 to armature '

31, ‘through resistance units 4, 6, ete., back to the
line, the coil 20 being simultaneously energized.  When
now the armature 21 is moved opposite to one of the’

. contactors, the resistance having terminals at the con-
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tacts opposite the same will be short-circuited or cut .

eut of circuit and by turning the armature around on
sisaxis the resistances will be successively cut out.

By this arrangement it will be seen that it is not nec= .

essary to move the armature to a starting ‘point before’
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closing the motor-circuit since normally all the resist-

ance i8 in ‘when the circuit is open.’ "Moreover, as the

contacts merely short-circuit the resistances, any one

inay be closed first upon starting the motor-and no off
position is necessary. ’ ' s
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In the arrangement shown in Tigs. 4 and 5, the ar-
mature 32 is pivoted at its.center and mounted so as to
simultaneously attract two contactors 33 and 34. Nor-
mally, the contactors will he in the position shown in
the drawing, making ccntact at 35 and 36, and the
motors and resistances will be in series as i the well-
known series-parallel system of control. As the.ar-
mature 32 is moved in clockwise direction, the hrush
37 bridges the rings 38 and 39 to energize the coil 40.
The successive sections of resistance are then cut out
as the armature moves around to the right, in the man-
ner described above with reference to F igs. 1 to 3, the
contactors 41 being drawn to make contact at 42. When
the armature passes the last of the contacts 42, the
brush passes off of the rings 38 and 39, the coil is de-
magnetized and the resistance is again thrown into cir-
cuit. ' The brush now passes on to the rings 43, 44 and
again eneigizes the coil, and as it passes opposite the

~ - contactors 33 and 34, the latter are drawn in and con-
20

tact is made at 45 and 46, which throws the machines
into parallel arrangement. As the arm continues its
movement, resistance is again cut out until the motors
are finally in parallel with no resistance in circuit,

What I claim as new and desire to secure b); Letters
Patent of the United States, is, .

1. A controller for electric motors, comprising a plu-
rality of resistance units and contacts for varying the
circuit arrangements thereof, a1 movable element coiper-
ating with said contacts, and means whereby the said con-
tacts may bLe successively operated to start the motor by
moving said element from" any position ag a starting
point. ) . oo
2. A cireuit controller, comprising a plurality of re-
sistance units arranged in series, a short-circuiting device
for each of said units, a movable controlling element, and
means whereby said devices may be ‘éu'cc_essively operated

*to cut. out. said resistance units by moving said element
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from -any position as a starting point.

3. A circuit - controller, comprising a. plurality of re-
sistance units arranged in series, circuit-closers for inde-
pendently short-circuiting each of said units, a. movable
controlling element for electro-magnetically operating said
closers successively to cut out. said units, and electromag-

_hetic means for maintaining the same in a closed position

independently of said element,

" 40 A cirenit controller, comprising a plurality of ve-
sistance units ar 'anged in series, a normal.y open short-
circuiting device for each ‘of said units, an elect_i-omagnet.
arranged to majntain said devices in a closed position, and

-energized magnet coil and
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an i’u'mzlflll‘(f,'(-‘(‘»Ulit?l‘;lﬁllg thetewith mounted for move-
ment into. operative relation with said devices to electro-
magnetically close the same, . .

- 9. A circnit controller, comprising a series of iesistances
and short-circuiting switches therefor, means for succes-

sively operating the same comprising an electromagnet

arranged to hold the switches closed, and an armature
within the field thereof mounted for movement to electro-
magnetically influence said switches to operate the same.

G. A controller for electric circuits comprising a plu-
radity of resistance units arranged in series, each com-
posed of spirals electrically-connected at their inner ends,
a short-circuiting device for each of said units, and elec-
trical connections between said short-circuiting devices
and the outer ends of said spirals. :
" 7. A controller for electric cireuits comprisinga plu-
rality ot resistance spirals electrically connected in pairs
at their inner ends, a short-citeuiting device for each of
sald pairs, and electrical connections between said short-
cireuiting devices and the outer ends of said piirs. -

8. A controller for electric cireuits comprising -a shaft,
a series of spiral resistance grids supported thereon at
their inner ends, and a conducting rod in electrical con-

-nection with each grid at its outer end, the successive

2rids being in electrical connection alternately through
the inner ends and the rods..

- 9. A controller for eleetric cirenits comprising a series.
of spiral resistance grids, a. shaft for centrally supporting
the same, and a series of conducting .rods supporting said
grids at their. outer ends’ and in electrical connection
therewith, the successive grids being in electrical connec-
tion alternately through the inner and outer ends.

10. A controller for electrie motors, comprising a plu-
rality of superposed resistance spirals arranged. In palrs,
the spirals of each pair being electrically connected at
their inner ends, and a supporting terminal conductor for
each spiral at its outer end, said conductors. having a
circular. arrangement and means for successively cutting
the terminals out of eircuit.

11. A controller for electric cireuits, comprising a sup-
porting shaft, a series of spiral resistance grids electrieally
connected 'in. pairs-and supported thereon at their inner

ends, a series of ‘conducting rods supporting said grids

at their outer ends and in electrical connection therewith,
a short-cil'cu_iting switch for each pair of grids, and means
for successively ‘actuating the same comprising a normally

with and mounted for
to operate the same, .
" In witness whereof, I have hereunto set my hand this
twenty third day of May, 1905, ’

movement to influence said switches

EUGENE R. CARICHOFF.
Witnesses :

EpGAr E. CAFFALL,

‘Lro-C. Foss.
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