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UNITED STATES

PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 699,506, :da,ted May 6, 1902,
Application filed December 28, 1901, Serial No., 87,663. (No model.)

To all whom Tt may concer:

Be it known that I, ARTHUR C. EASTWOOD,
a citizen of the United States, and a resident
of Cleveland, Ohio, have invented certain Im-

5 provements in Klectrie Controllers, of which
the following is a specification.

My invention relates to certain improve-
ments in controlling devices for electric mo-
tors, and more particularly to a controller for

10 use in connection with reversing series mo-
tors.
- The object of my invention is to provide a
controller whose parts shall be readily acces-
sible for inspection and repair and whose op-

15 erating shall be simple in the extreme while
entailing a minimum of physical effort on the
part of the operator. | .

‘A further object of the invention is to re-

duce the number of moving parts to the great-

2o est possible extent, there being no gearing or
expensive parts used in the construction of
the controller. ' S

An additional object of the invention is to
so place the contacts and brushes that it will

25 be limpossible for dirt or dust to collect upon
the contact-surface thereof.

These objects I attain as hereinafter set

forth, reference being had to the accompany-
ing drawings, in which— -

jo Figure 1 is a perspective view of my im-

proved controller, showing the cover of the

lower portion removed. Tig. 21isa side view

of the same. Fig. 3isan end view, both this

figure and Fig. 2 having the coils in the in-

35 terior of the controller removed. Fig. 4 is a

side view of a portion of one leg of the oper-

ating-lever, showing the method of attaching

the brush-holders thereto. Iig. 5 is a sec-

tional plan view of a part of the operating-

40 lever, taken on the line 5 5, Fig. 4; and Fig.

6 is a diagrammatic view illustrating the elec-
trical connections within the controller.

In the above drawings, A and A’ are the

base-casting and top casting, respectively, of

45 the controller, and they are rigidly connected

by four vertical rods or standards ¢. TUpon

the top casting A’ are mounted plates B, of

slate, marble, or other ingulating material,

these resting upon one edge and being in par-

5o allel vertical planes. A cover B’ extends be-

| arranged are struck

| tween the plates B, which are held in position

by means of bolts b, passing into upwardly-
projecting portions a' of -the top easting A'.

‘Upon each of the said insulated plates B are
- groups of metal contact-plates 6’ and 0% ar- 55

ranged on ares of two concentrie cireles, and
between the two groups of each arc are dead-
blocks 6°, of insulating material. Bars Cand
C’ are bolted to and extend between the top

and the base castings, and upon these are 6o
supported resistance-coils ¢, preferably of the

form shown and desecribed in a United States
Patent granted to me under date of February
19,1901, No. 66§8,442. These are constructed

so that both terminals of each coil are at one 65
end, and, as described in the above-mentioned
patent, the rear ends of the coils rest in holes

or openings in the bar C', their front ends be-

ing provided with supporting-pieces ¢’, pref-

erably of insulating material, which are 5o
serewed or bolted to the bar C, and are thus

| held rigidly in position.

Pivoted by means of bolts d on either side
of the base-casting A is an operating-lever D,
made, as shown, in the form of an inverted %;
U and provided with an operating-handle d’
on its top. There are guides E attached to
the sides of the upper casting A’ for the pur-
pose of preventing lateral play of this lever,
and 1t is to be noted that the circles upon the 8o
arcs on which the rows of contact-plates are

from the pivots d as

conters. | | |

As shown in detail in Fig. 4, there is a
brush-holder casting F carried upon the in- 83
side of each of the vertical legs of the lever,
these pieces being held to the lever by bolts f
and are electrically insulated from the same
and from each other by means of plates ' and
bushings with washers f* of insulating mate- go
rial. Projecting horizontally from .each of
the brush-holder castings I are lugs 73, each
pair of these being provided with a pivotal
pin /4, upon whieh brushes or fingers /% are
allowed to swing within certain confined g5
limits.

From Kig. 5 1t will be seen that the fingers
are preferably of the shape of a T, there be-
ing a recess or hole through the stem £ for
the reception of a bolt /%, This entersahole 1co
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in the web of the brush-holder casting andis

provided with a nut 7% and a spring 77, the
latter being confined between its head and
the stem-section f° of the finger or brush.

There are preferably a pair of fingers to
each line of contacts, arranged as shown in
I'ig. 4, and 1t will be seen that the springs 7
constantly tend to press their respective fin-
gers tightly upon said contacts.

When not in use, the operating-lever stands
vertical, the contact-fingers resting on the
dead -blocks of insulating material 0°. As
will be understood by those skilled in the art
and as indicated in Figs. 1 and 6, the four
sets of contacts are connected to each other
and to the resistance-coils, so that as the le-
ver 1s moved in one direction from its mid-
position and the fingers made to contact with
the various segments the resistance, at first
all in eircuit, is gradually eut out and the mo-
tor speeded up as the handle ismoved farther
from the vertical position.

Asmay beseen fromthediagram illustrated
in Iig. 6, the connections between the con-
tact-plates are so made that by moving the
operating-leverin the direction opposite from
that indicated above and on the other side of
its vertical position the direction of rotation
of the motor will be reversed inthe well-known
way. In the said figare, ¢, ¢g', ¢%, and ¢® are
the terminals of the controller, to which are
attached the leads from the motor and from
the current-supply mains., In this style of
apparatus 1 also preferably employ a blow-
magnet ¢ to minimize the arcing between
the brushesand contact-plates, which usually
takes place when the current is broken.

It 1s to be noted that by this particular ar-
rangementoif contact-platesin vertical planes,
dust and particles of dirt cannot possibly re-
main upon the contact-plates and fingers, so
as to interfere with their best operation.
Further, the brush-holders are connected di-
recbly to the operating-lever without interpo-

sitlon of gearing or other relatively compli-

cated mechanism, and it will be seen that the
parts required are few in number and of sim-
ple construction.

I claim as my invention-=

1. Inan electric controller,the combination
of substantially parallel plates of insulat-
ing material, series of contact-pieces sup-
ported thereon, a lever having a member ov
members extending adjacent to said plates
and contact-brushescarried by said members,
sald brushes being placed and connected so
that they form electrical connection between
certain of the contact-pieces when the lever
1S operated, substantially as desecribed.

2, Inanelectrie controller,the combination
of resistance, vertical and parallel plates of
insulating material, a series of contact-pieces
mounted on each of said plates, alever having
two side members eachadjacent tooneof said
plates, and carrying brushes, said brushes
being placed to electrically connect certain of

'l
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which it is adjacent, substantially as de-
seribed.

3. In an eleetriccontroller,the combination
of resistance, parallel plates of insulating
material carrying contact-pieces electrically
connected with said resistance, a U-shaped
lever extending over said plates carrying a
brush on each of its side members placed to
engage said contact-pieces, substantially as
described.

4, The combination of a frame, resistance,
two parallel plates of insulating material
monunted on the frame, groups of contact-
pieces connected to the resistance on each of
the insulating-plates, a lever having mem-
bers adjacent to the surfaces of the insulat-
ing-plates, and brushes on each of the sald
members, the same being insulated therefrom
and constructed to electrically connect cer-
tain of the contact-pieces on each nlate when

| the lever is operated, substantially as de-

sceribed.

5. In an electric controller,the combination
of a frame carrying two plates of insulating
material parallel to each other and lying in
substantially vertical planes, two series of
contact-pieces on each of said plates, an op-
erating-lever having two members of which
one extends adjacent to each insulating-plate,
brush - holders on each member carrying
brushes, the same being constructed to elec-
trically connect the series of contacts on each
plate, said brushes being insulated from the
laver and from each other, substantially as
described.

6. In anelectriccontroller,the combination
of a frame carrying two plates of insulating
material parallel to each other and supported
on the frame in substantially vertical planes,
two series of contact-pieces on each of said
plates anoperating-lever having two members
of which one extends adjacent to each plate;
a brush-holder fixed to each of said members
of the lever butinsulated therefrom; two sets
of brushes on each holder placed to bear upon
the series of contacts of thelr respective
plates, the brushes of each holder beingelec-
trically connected to each other, substan-
tially as described.

7. The combination of a frame,a UJ-shaped
lever pivoted thereto, insulating-plates car-
ried in vertical planes by the frame and ad-
jacent o the side members of the lever, two
series of contact-pieces on each of the plates,
the same being arranged on the arcs of cir-
cles whose centers are coincident with the
pivotal iine of the lever, brush-holders with
brushes carried by the side members of the
lever, the same forming an electrical connec-
tion between the series of contacts upon each
plate and the levers operated, substantially
as described.

S. In an electric controller of the character
described, the combination of a frame, a U-

i shaped lever pivoted to the lower portion of

the same, contact-pieces lying in vertical

the econtact-pieces on the insulating-plate to | planes carried by the frame and brushes ear-
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ried by the lever, said frame beiﬁg_, provided

with guides engaging the side members of the

lever whereby lateral motion of the same is
prevented, substantially as described.

9. In an electric controller of the character |

described, the combination of a frame, a U-

shaped lever pivoted to the lower portion of

the same, contacts lying in planes at right
angles to the pivot of the lever also carried
by the frame, and brushes carried by the le-
ver, the upper portion of the frame having

on each side guide-pieces, the side members

of the lever extending between said guide-
pleces and the frame and being thereby se-
cured againstlateral motion, substantially as
described. | | .

10. The combination with an electric con-
troller of the character described, of a lever

- pivoted to said controller, a brush-holder

20

fixed to the lever and movable with it in a |

plane at right angles to its pivot, a series of
brushes pivotally attached to the holder, each

of the same having a projecting portion to- |

&

gether with springs carried by the brush-
holders and bearing upon said projecting por-

tions of the brushes, substantially as de-

sceribed. S

11. The combination with an electric con-
troller of the character described, of a lever
pivoted to said controller, a brush -holder
fixed to the lever and movable with it in a

. plane at right angles to its pivot, a series of

S

bolts projecting from the holder, T-shaped

brushes pivoted to the holder, each having

one of its projecting portions engaging a bolt
with a spring on each bolt bearing upon said
projecting portion of its respective brush,

‘with a spring on each brush, substantially as
‘described.

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.

~ ARTHUR C. EASTWOOD.
VWitnhesses:

C. W. COMSTOCK,
HERBERT P. GLIDDEN,
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