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To all whom it may concern.:

Be it known that I, Frank K. CASE; a

citizen of the United States, residing at
Canton, in the county of Stark and State of

5 Ohio, have invented a new and useful Elec-.

 tric Controller, of which the following 1s a
~specification. = B

The invention relates to a controller for
~ ‘electric motors, and in the embodiment - of
10 the invention herein deseribed and illus-

trated, the controller is designed for use

with motors for dental engines, and it 1s,
therefore, arranged to be manipulated by the
foot of the operator.” It is not, however,
15 intended to limit the scope of the invention
" to such particular use. Controllers of this
- character have usually been quite compli-
 cdted, and the wiring connections very con-
fusing, so that an unskilled operator might
20 not conveniently or readily separate the
parts and reassemble them for repairs or

adjustments; and one object.of the mven-

 tion is to provide a controller which can be
. .used and understood by an unskilled
25 operator. o B

- The armature and the field of the motor
are connected in series, and the armature

‘circuit is also connected.- in multiple-arc

with a shunt ecircuit including a rheostat;

use a single switch blade for closing the
main circuit with the armature-rheostat de-
rived circuit established in either direction,
and, at the same time, to utilize a single
39 '
either direction. The controller can, there-
fore, be said to include & compound switch
and compound rheostat. |
These general objects and purposes arve
attained by pivoting a switch lever and a
rheostat disk on the same axis, and by

40

- locating the contact-pieces of the rheostat |

on the disk so that they will have a shding
contact with a spring-arm located on the
lever, by a rotation either of the lever or of
the disk. One pair of switch jaws, for con-
‘venience herein called the forward-brush
jaws, is located in & relatively fixed position
adjacent to the side of the rheostat disk,
and the other pair of switch jaws, for con-
venience . herein called the reverse-brush
jaws, is mounted on the rheostat disk. A

45

00

common switch blade is pivoted on the disk |

with the cover removed; showing

and a further object of the invention 1s to

rheostat for regulating the resistance In

 and is provided with a suita__,b‘le' Spring con-
nection with the switch lever, so that when

6o

the lever is rotated in one direction, the

switch blade is thrown into contact with the

forward-brush jaws, and when the disk is®

rotated in the opposite direction, the blade

"is thrown into -contact with the reverse-

brush jaws. These general features of the
controller, with the additional devices,
springs, and wiring required to complete and

connect the same for use, are illustrated in-

the agcomp a,nfng drawings, forming part
hereof, in which— - :

TFigure 1 is a plan view of the controller

‘ in full

lines the position of the parts when theé for-

ward-brush circuit is closed, and in dotted

lines the position of the parts when the

reverse-brush circuit is closed, the. position

of the switch lever when rotated for the

60
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highest speed in the forward-brush circuit

being shown in broken lines; Fig. 2, a ver-
tical section of the controller on line 2—2,
Fig. 1, showing the cover mn place; Fig. 3,

“an underside view of the rheostat disk show-
|'ing the arrangement and connections of the
resistance wires; Fig. 4, a detached perspec-

tive view, showing in series, one above the
other and in proper position for assembling,
the. rheostat disk with its. attached parts,
the main spring, the switch blade, the wire-
block with its attached parts, and the switch
lever with its attached parts; and Fig. 5, a
diagrammatic view, showing the generator
in symbol, the controller partly in plan and

partly in symbol, and the motor partly in
symbol and

| partly 1n outline, and. illus-
trating the wiring connections
courses of the currents.

L

Similar numerals refer to similar parts

throughout the drawings.
The case 1 1s preferably c

frictional cushion 3 for resting on a floor or

and relative

| ylindric in form,
with a closed bottom or base 2, faced with a

75
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table, and a removable cover 4 which is pref- -

erably T&-vided with the handle 5, by means .
100

of which the controller can be conveniently
carried from place to place. In the vertical
axis of the case is formed or securely attached
the pivot post 6, and in one side of the case,
preferably to the side wall thereof, is securely

attached the insulation wire - biock 7 by
means of the bracket 8 fastened on the out-



O
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15
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side of the case and having the arm 9 extend-
mg through the opening 10 in the wall of the
case, and .thence curving a short distance
along the 1mside of the wall; to which arm the
wire-block is fastened as by means of screws.

The rheostat disk 11, hereinafter referred
to merely as the disk, is made of insulation,

and 1s securely mounted on the sleeve 12,

wlich sleeve is telescoped on the pivot post 6

and rests upon the step 13 1n the bottom of -

the case, by means of which mounting the
disk 1s adapted to rotate on the post. The
resistance wires of the rheostat are wrapped
in two coils, one within the other, aroumli the
two series of insulation posts 14 and 15,which
posts are fastened to and depend from the
under side of the disk, being secured thereto

_ by suitable bolts as 16, the annular frame 17

20
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. resistance wire, but is connected by means of |

60

6o

“of wire to

~of the series

and the radial plates 18. The contact-pieces
19, 192, 19°, 19¢, 19%and 19¢ are fastened on
the upper side of the disk along the edge
thereof, and, except the first one, are con-

nected with the resistance wires, as follows:

The second and third pieces, 19* and 19®, are
connected together, preferably by the con-
ducting plate 20 located on the under side of
the disk, and thence by the conducting rod

21, these two pieces are jointly connected to-

the resistance wire of the whole of the inner
coll 22, which coil includes a sufficient, length
constitute the initial resistance:
the fourth contact-piece 19°, is connected by

means ot the conducting rod 23 to the wire of .|

the lowest section 25 of the outside coil,
which section includes sufficient wire for the
hirst increase of resistance; the fifth contact-
piece 199, is connected, by means of the con-
ducting rod 26 to the wire of the intermedi-
ate section 27 of the outside coil, which sec-
tion includes a sufficient length of wire for
the next increase of resistance: and the sixth
contact-piece 19¢, is preferably somewhat
elongated and is connected by means of the
conducting rod 28, to the wire of the upper
section 29 of the outside coil, which section
includes a sufficient increase of wire for the
desired maximum resistance: it being under-
stood that the various sections and coils of
the resistance wire are connected in series, So
that an increasing length of the same is util-
ized, and consequently an Increasing amount
of resistance is brought into play, by closing
the circuit on each succeeding contact-piece
in the order named. The first contact-piece,
19, 18 not connected with any portion of the

the conducting strip 30, the conducting
screw 81 and the conducting strip 32, with
the conducting screw 33 on t
of the disk, to which latter screw the remote

end of the wire of the inside or imitial resist-

ance .coil 22 is also connected, being.the end

are successively brought into use, so that the
conducting serew 33 can be spoken of as be-

ing normally
The insulation block 34 is formed or attached -

1e opposite side

of resistance coils, as the same

815,016

the terminal of the rheostat.

on the upper side of the disk, and embracing
one end, part of the inner side and parts of
the upper and lower edges thereof, are the
conducting plates 35 and 352, which plates
are 1n contact with each other; and on the
upper side of the block is securely fastened
the reverse-brush jaws 36 which jaws are in
conducting contact with the plate 35. The

rheostat resistance, by its terminal, the screw

33, 1s in conducting connection with these
plates and jaws, as is also the first contact
plate 19 by means of the interveningstri 30,
the screw 31 and strip 32, the latter of which

connections 1s shown, diagrammatically, at

32%, on the upper side of ‘the disk in Fig. 4.

The switch-bracket 37is securely fastened on-
the upper side of the disk, and is composed of

the foot-bar 38, curved concentric with the
disk pivot, and the upright bearing 39in which
the
41 1s pivoted. The curved arm 42 is pro-
vided on the upper end of the bracket, which

| arm serves as a stop to limit the movement of

the blade In one direction.

The main spring 43 is of conducting ma-"
terial and in the form of a plane spiral, and

70
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85

epending shank 40 of the switch blade

a0

the mmner end of this spring is connected with =

and In conducting contact to the plate 35 on
the inner side. of the small insulation hlock
34; this connection leing preferally made
by means of the pear-shaped slots 44 in the
end of the spring, which slots are adapted

to engage on the headed screws 45 extending
through the side-kblock-p

late 35, the spring
plates 43* and 43P, with similar slots 442 Le-
ing preferably provided to strengthen the
spring at the point of divergence from the
block connection. The outer end of the
main spring is secured, as by the screw 46,

one end thereof, the extreme end of the

95

100

105

to the outer'perighery of the wire-block, near

spring being bent upward and inward to
form the plate 47 on the top of the block, to

or through which plate is connected the
binding-post 48, to which post is connected

the wire 49 leading to what is designated

herein as the reverse-brush of the armature.
The forwardebrush jaws 50 are fastened to
the upper side of the same end of the wire-
block, as Ly means of the screw 51 which is
provided with the annularly-grooved nut 52,

110

1156

and underneath these jaws and in conduct- -

ing’contact therewith, is fastened the upper
end extension 53 of the conducting Spring-
plate 54, the freec end of which plate is lo-
cated on the inner side of the wire-tlock,
whence the plate is bent outward and up-
ward on the end of the block, to which it is
fastened as by the screw 55. The forward-

brush binding-post 56 is connected to the

wire-block in conducting contact with and
preferably through the upper end extension

of the spring-plate 54 and the rear ends of

120

125

130



- binding-post 58 18 fastened to the wire-klock

10

15
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‘the forward-brush {aws, and to this binding
ost is connected the wire 57 leading to the

The

orward-brush of the motor armature.

-

i conduecting contact with and preferably
through the conducting-plate 59, one end of

which plate extends across the up er side of
‘the block; whence it 1s bent
thence along the inner side of the block,

ownward;

ihence outward adjacent to the shoulder 60
formed on the imner side of the block and
thence backward into the recess 61 formed
in the block, in which recess the spring end
of the plate 54 is adapted to operate. 1o
the binding-post 58 is connected the wire 62
which leads to the field coil,of the motor:.
The normal relation of the parts is with

the conducting-plate 35° on the end of the

. disk-hlock 34 in contact with the portion ol

20

D
o

- from and out o©

the conducting plate 59 which extends across
the shoulder 60 of the wire-block, and in this
relation of the parts, the boss 63 on the
outer side of the disk-klock 34 1s adapted to
abut the spring-plate 54 and throw 1t away
) contact with the inturned
end of the field-plate 59, as shown by full

lines in Fig. 1; but when the disk 1s rotated

3

L
i |

- 4C

49

o0

ch
g

-resting 10

to bring the disk-block 34 In the
shown by dotted lines in Fig. 1, the plate 54
springs mnward to a contact ‘with the in-
turned end of the field-plate 59, as shown in
Rig. 4. The binding-post 64 1s secured to

‘the other end of the wire-block, in contact

with and preferatly through the main-con-
ducting-plate 65, which plate extends across
the top of the tlock, thence down the inside
thereof and thence inward adjacent to the
upper side of:the disk, and has its free end
' pressing and sliding contact on
the foot-bar of the switch-bracket; the 1n-
sulation plate 66 Leing preferably provided
on the inward extension of the main-plate
to insulate the same from the main spring.
To the linding-post 64 is connected the
wire 67 leading from the generator which

supplies the electric current for the motor,
which wire for convenience 1s herein called
the main wire. | .

The switch lever 68, hereinafter cﬁ]led

merely the lever, 1s pivoted by its sleeve-hub
- 69 on the upper end of the pivot post 6 of the
case, the hub

preferably resting on the upper
end of the disk-sleeve. The lever extends
outward through the annularly-elongated
glot 70 in the side of the case, and terminates

~in the pedal 71 by means of which it 1s con-.
veniently manipulated by the foot of the op- |
" grator. '

_ On the inner end of the lever, which
is extended beyond the pivot, 1s securely at-
tached the insulation L-arm 72, and to this

arm, at an interval from the side of the lever,
is securely attached the rod 73 which 1s pro-
‘vided with the hook 74 on its end, to which |

" hook is attached one end of the switch-spring

63

75, the other end of which spring is pivotally

position

mediate its ends, as by the pivot.rod 76
thereon: ' | o | *

| attached to the switch-blade at a poinﬁ inter- -

The minor spring-77 is coiled around the -

insulation sleeve 78 located around the hub

70

of the lever, one end 79 of this spring bemng
oxtended in the form of a hook and adapted

to engage in the groove of the nut 52 on the .

screw 51, by which the forward-brush jaws
are fastened, and the other end

side of the lever with the insulation strip 82

intervening. . The foot 83 of the spring arm.

is arranged to forcefully abut the contact-

‘piece 19, when the controller is in its normal

&+

inoperative position, &s shown in Fig: 2 and

being ex-.
tended to a connection at 80 with the mnner
‘end of the spring rheostat arm 81, which-arm
s fastened intermediate its ends to the under -

75

indicated by full lines in Fig. 1. 'The reverse -

pedal 84 is fastened to the disk, and extends

outward threugh the annularly-elongated
Jdot 85 formed in the side of the case, by
means of which the disk can be manipulated
by the foot of the operator. '

~“In the normal position of the controller,

the lever 68 is held against the shoulder 86 at
the end of the slot 70, by action of the minor
s%ring 77, and the buffer spring 87 is prefer-
ably provided on the side of the lever to

cushion this contact when the lever 18 thrown

Dback to its normal position; and in the same
relation of the parts, the disk pedal 84 does

not come quite into contact with the shoul-
der 88 on the adjacent end of the slot 89, for
ihe reason that the plate 35* on the end of

90

95
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the disk-block 34, s sto ped against the ac-

tion of the main spring
plate 59 which is bent across the shoulder 60
of the wire-block. The bent portion of this
late is preferably adapted to form a cushion
for the abutment of the disk-block plate.

The main wire 67, the field wire 62, the re-

verse-brush wire 49 and the forward-brush

y the portion of the

105

wire 57 are preferably insulated and carried

together through the aperture 89 formed
the bracket 8, and are thence carried in the
form of a cuble 90, as shown in Kig. 4, to their

110

respective connections, but these wires are

more conveniently and clearly referred to as
being extenddd directly from the respective

controller binding-posts, as shown conven--
tionally at 672, 62%, 49* and 57% 1n Fig. 1,

115

and, diagrammatically, in Iig. 5, which lat- -

ter ficure is especially referred to In connec-
tion with the description of the operation ol
the contreller which follows. o

In the diagrammatic Iig. 5, the respective

Earts, connections and wires are referred to
y

the same numerals employed in the other

figures, but with the suffix *‘*” added there-

to, where the parts are diagrammatically

12¢

1295

shown. - In this figure, the course of the elec-

tric currents when the same are directed to
enter the motor armature.through the for-
| ward-brush and to leave by fhe reverse-

130
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10

- switch-blade 41.

2()

4

brush, is indicated by full arrows, and the re-

verse course 1s' Indicated by broken arrows;
and, likewise, the connections for the so-
called forward current are indicated by full
lines, and where the connections for the re-
verse current are diterént from those of the

forward current, the same are indicated by

dotted lines. _ |

The meoming electric current from the
generator 91 18 received over the main wire
67, through the binding-post 64, the main-
plate 65, the switch-bracket 37, and the
To send the current to the
armature through the forward-brush 92, the
lever is rotated to the left from its normal
position toward the position shown by
broken lines in Fig. 1.  After the.inner end
of the switch-spring 75 has Been rotated to

cross the pivoted-axis of the switch blade,

the tension of the spring acts to throw the
free end of the blade into contact with the

~ forward-jaws 50, thus closing the forward

circult, the same being continued to the

~forward-brush 92 through the binding-post

95

30

56 and the wire 57. | .
The parallel branches of the shunt circuit

separate at the forward-jaws, whence the
rheostat cireuit passes through the screw 51,

the nut 52 and the minor spring 77.to the
rheostat-arm 81. The rheostat-arm nor-
mally rests on the contact-piece 19, and the
parts are so located and arranged that the

lever must be thrown to the left until the

rheostat-arm has cleared the contact-piece
19 and rests on either or both of the contact-
pieces 19° and 19°, before the switch-blade
has been thrown into contact with the for-

‘ward-jaws. This abutment of the rheostat-

10

45

o0

arm on the contact-pieces 19* or 16%, closes
the shunt circuit through the initial inner
coll of the resistance, so that befoie the main
circuit has been closed, the shunt, cireuit has
been closed with its 1nitial resistance, the
mitial resistance Leing in this controller the
least resistance. In this relation, the shunt
cireuit continues on through the wire 21 of
the mmer coil to the terminal screw 33 of the
rheostat, which is-in circuit connection with
the plate 35% on the end . of the disk-block
where the rheostat shunt circuit is joined to

~ the parallel armature-circuit which has

60

thereof.

passed on from the forward-brush 92 through
the armature 93, the reverse-brush 94, its
connecting wire 49, the binding post 48, the

5 main spring 43 and the plate 35 on the side

of the disk-block, which plate is in conduct-
mg contact with the plate 35* on the end
- The plate 35 on the end of the
disk-block being now in contact with the
field-plate 59, as shown in Fig. 1, the re-
Joined parallel circuits continue on together
through the field-plate 59, the binding-post
58 and the wire 63 to and through the field

- coil 95 of the motor and thence, by way of

lines in Fig. 1.

915,016

the return wire 96, to the generator, thus
completing the entire circuit. -
It 1s evident that the speed of the arma-

ture will be varied by the amount of resist-

ance m the parallel or shunt rheostat circuit,
and that by moving the lever to the left to
bring the rheostat-arm 81 successively In

65

70

abutment with the respective contact-pieces -

19¢, 199 and 19¢, the wires of the coil sections
20, 27 and 29 of the resistance wire will be
brought successively into cireuit connection,
thus ultimately increasing the resistance to
the maximum, and consequently Increasing

the speed to the maximum. For the pur-

pose of stopping or reversing the armature,
the lever is permitted to rotate to the right
to its normal position, which it does by ac-

tion of the minor spring, and the parts are so

arranged that the rheostat arm clears the
contact-piece 19* and abuts solely on the
contact-piece 19 before the switch has been
withdrawn from contact with the forward-

Jaws, which withdrawal is positively accom-

plished by the abutment of the end of the L-
arm 73 of the lever against the pivot-rod
76 of the switch-blade; as a result of which,
the shunt circuit is established directly with
the rheostat terminal 33, and thence 'on to
the field circuit through the conducting
plate 302, the screw 31 and the conducting
plate 322, thus cutting out all resistance, and
in effect short-circuiting the armature and

effecting what is known 1n controllers of this

class as-the sudden stop.

79

80

35:

90

To send the current to the armsature

through the reverse-brush 94, the current is

recerved from the main wire to the switch-
blade 41 as before, and instead of rotating
the lever, the rheostat disk is rotated by mov-

ing its pedal to the right from its normal po- -

sition toward the position shown by dotted
switch blade has been rotated to cross the
line of the switch-spring, the tension of the
spring acts to throw the free end of the blade
Into contact with the reverse-jaws 37, thus

100

105

After the pivot-axis of the

110 -

closing the reverse-circuit, which is continued
on to the reverse-brush through the main

spring 43, the Linding post 48 and the con-
necting wire 49.
is separated from the derived armature cir-
cult at the reverse-jaws through the plate
35%, the rheostat-terminal serew 33 and
thence reversely through the rheqgstat coils
22, 25, 27 and 29, as the case may be,.to the
respective contact-pieces. The retation of

The rheostat shunt circuit

115

120

the disk is arranged to clear the contact-piece

19 from abutment on the rheostat-arm, and
to bring either or both of
192 and 19® to abut thereon, before the
switch-blade has been thrown into the con-

tact with tlie reverse-jaws, so that, as before, |

the initial resistance circuit is closed before
the main circuit is closed.-. "The rheostat-cir-

the contact-pieces’

125
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minor spring 77, the nut 52 and the screw 51,
to the forward-jaws 50, where it is joined by
the armature-circuit whieh passes from the

reverse-brush through the armature 94, t}ée
bind-

forward-brush 92, the wire 57 and the
ing-post 56; and as the forward-jaws are
now in contact with the swite -blade, the
joined circult passes on through the spring-
plate 54, the field-plate 59, the binding-post

£ and the connecting wire 63, to and thro

| ugh
the field-coil 95 and the return wire 96 to t%ne .

not

cuit is completed as before, but in a reverse |

direction, through the rheostat-arm 31, the |

generator 91, thus completing the main cir-

cuit as before. |
1t will be understood that when the disk 18

rotated to free the spring-plate 54 from the
ahutment of the post 62, the plate 54 auto-
matically springs into conducting contact
with'the inturned end of the field-plate 59,
which closing of .the circuit 1s indicated hy

the switch symbol
evident that, as the disk
is rotated hy moving its pedal to. the 11 ht,
the successive rheostat contact-pleces wi-ﬁ he
brought to abut on the rheostat-arm, thus,
as before, gradually ] istar
to the maximum ; and that when it is desired
to stop or reverse the armature, the disk 1s
permitted to return to its normal position,
which it does hy action of the main spring,
and in so doing, the contact-piece 192 clears
the rheostat-arm

- alone abuts on the rheostat-arm before the

'35

switch-Elade is thrown from contact with the
reverse-iaws, thus closing the circuilt directly

" to the field, without any resistance, and in

40

45

of an alternating current, but 1t 1s
~ that the use of this particular type

50

55.

60

plished

effect, as hefore, short-cireu iting the armature

hefore the switch-blade has been withdrawn
from contact with the reverse-jaws, which
withdrawal, as before, is positively accom-
by the abutment of the end of the
| arm of the lever with the pivot-rod of the
switch-blade. | | |
The resistance-coils which are illustrated

and described herein, are adapted for the use

evident
| of resist-
ance is not essential for the proper and efll-
cient operation of the other features of the
improvement. And, it will be understood
that the word “disk”, in the description and
claims herein, is used 1n & very oeneral sense,
to indicate a suitably shaped {lattened plate
or block on which the respective parts of the
rheostat and other connections and devices
are adapted to be mounted,
tended to limit the word to indicate an ex-
actly circular flat plate, although such a form
i the one which is preferably embodied 1n
the controller which is deseribed and illus-
(rated herein. And it is evident that the
specific use of switch-jaws for the res ective

circuit-terminals, and the use of a blade form

06 in the diagrammatic

and the contact-piece 19

and it is not in-

‘necting the case-Jaws

 the switch-blade adaﬁted to throw

by rotating the

rheostat-armature circuit 18

of'éwitch, are nat eésential to the génemlf

features and functions of the invention.

L 4 a

What T claim as my invention, and desire

to secure by Letters Patent, §— .
"1 An electric motor controller including &
case with a main-wire, 8 field-wire, and two
brush-wire binding-posts and a pair of switch-
jaws secured therein, one brush-post haying

a c{mdubting—connebtion'-W“ith the jaws; &

javer and a disk co-axially pivoted in.the
case: a switch-blade and a pair of switch-jaws
on the disk; a '
cails and contact-pieces on the disk, its arm
on the lever and its terminal in condueting-
connection with the disk-jaws; a candugting-
Spring ‘connecting tha disk-jaws with the
other brush-post and acting te hold the disk
in open position; & condugting-spring can-

s with the rheostat-arm
and acting to hald the lever in open position;
s condueting-connection hetween the main-
post and the switch-blade; & candusting-¢on-

nection between the field-

ast and the disk-

8o

70

75

rheostat having 1ts resistance-

80

85

iaws adapted to be switched tn the case~jsws

disk is rotated from 1tg
batween the

when the

tion; and & eonnection Jever and

into the case-jaws when the lever ig rotated
to close the rheostaj-circuit and into the
disk-jaws when the. disk is rotated ta close
the same circuit; with a generator, & mator
and wire connections; ‘whereby & %frall_el’,
rheostat-armature circuit is establis ed 1N
one direction in series with the motor-field.
lever, and a similar rheosta

armature circuit is established in
direction in series with the motor-field

tating the disk.

by ro-

9. An electric motor controller including &

case with a block thereln, a pair of switch-
jaws having 8 conducting-connection with
one motor-brush secured on
lever and a disk co-axially pivoted in the
case, & main-wire switch-blade and a pair of
switch-jaws on the disk, & rheostat having 1ts
registance-coils and contact-pleces’ on the
disk, its.arm on the lever and its terminal 1n
conducting-connection with the disk-jaws, &
conducting spring connecting the disk-jaws
with the case-block and with the other mo-
tor-brush.and acting to hold the disk 1n apen
position, & conducting-spring connecting the
case-jaws with the rheostat-arm and acting
to hold the lever in open position, & conduct-
ing-connection between the motor-field and

o disk-jaws adapted to be switched to the
cage-jaws when the cage 1 rotated from 1its
open position, and a connection between the
leverand the switch-blade adapted to throw
the blade into the case-jaws when the disk 1s
rotated to close the rheostat-circnit snd nto

the disk-jaws when the disk is rotated to

the reverse

the block, a

open poal- -
90

the hlade

95

100

105

110

115

120

120

close the same cireuit, whereby & parallel

ostablished 1n
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one direction in series with the motor-field by

10

ib

20

25

30

rotating the lever, and a similar rheostat-
armature circult i1s established 1 the reverse

direction in series with the motor-field by ro- |

tating the disk.

3. Anelectric motor controller including a
lever and a disk co-axially pivoted, switch-
jaws lixed adjacent to the disk and hav-
ing conducting-connection with one motor-
brush, switch-jaws having conducting-con-
nection with the other motor-brush and s
main-wire switch-blade on the disk, a rheo-
stat havin%]its resistance-coils and contact-
pleces on the disk, its arm on the lever and
its terminal in conducting-connection with
the disk-jaws, a conducting-connection be-
tween the rheostat-arm and the fixed jaws,

means for normally holding the lever and the.

disk in open position, a conducting-connec-

tion between the motor-field and the disk-
‘Jaws adapted to be switched to the fixed-jaws

when the disk is rotated from its open posi-
tion, and a connection between the lever and
the switch-blade adapted to throw the blade
into the fixed-jaws when the lever is rotated
to close the rheostat-circuit and into the disk-

jaws when the disk is rotated to close the

same circuit; whereby a parallel rheostat-
armature circult is established in one direc-
tion in series with the motor-field by rotating

the lever, and a similar rheostat-armature

39

45
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circuit 1s established in the reverse direction
in ieries with the motor-field by rotating the
disk. _ : -

4. An electric motor controller including
a lever and a disk co-axially pivoted, switch-
jaws for one motor-brush fixed adjacent to
the disk, switch-jaws for the other motor-

“brush and a main-wire switch-blade on the

disk, a rheostat having its resistance-coils

and contact-pieces on the disk, its arm on

the lever in conducting connection with the
hixed-jaws and its terminal in conducting
connection with the disk-jaws, means for
normally holding the lever and the disk in
open position,,a conducting-connection be-
tween the motor-field and the disk-jaws
adapted to be' switched to the fixed-jaws
when the disk is rotated from its open posi-
tion, #nd a connection between the Lwer
and the switch-blade adapted to throw the
blade into the fixed-jaws when the lever is
rotated to close the rheostat-circuit and into
the disk-jaws when the disk is rotated to
close the same circuit, whereby a parallel
rheostat-armature circuit is established in
one direction 1n series with the motor-field
by rotating the lever, and a similar rheo-
stat-armature circaut is established in the re-
verse direction 1n series with the motor-field
by rotating the disk. | |

-5, An electrie controller including a lever
and a disk co-axially pivoted, switch-jaws

fixed adjacent to the disk, switch-jaws and a

main-wire switch-blade on the disk, a rheo-

915,018

stat having its resistance-coils and contact-

pieces on the disk, its arm on the lever in
conducting-connection with the fixed-jaws
and 1ts terminal in conducting-connection
with the disk-jaws, means for normally hold-

ing the lever and the disk in open position, a

return-wire conducting-connection with the

‘disk-jaws adapted to be switched to the

fixed-jaws when the disk is rotated from its
open position, and a connection between the
lever and the switch-blade adapted to throw

the blade into the fixed-jaws when the lever

70

79

is rotated to clo e the rheostat-eircuit and

into the disk-jaws when the disk is “otated
to close the same circuit, whereby a circuit
in multiple-arc is established in one direction

80 .

by rotating'the lever, and a similar circuit is

established 1n the reverse direction by rotat-
ing the disk. -

6. An electric controller including a lever
and a disk co-axially pivoted, switch-jaws
fixed adjacent to the disk and switch-jaws

on the disk, a main-wire switch-blade adapt-

ed to enter the fixed-jaws when the lever is
rotated one way and the disk-jaws when the
disk is rotated the other wav, resistance-
colls with contact-piecces and a terminal on
the disk in conducting-connection with the
disk-jaws, a contact-piece. on the disk in
direct conducting-connection with the disk-
jaws, a return-wire conducting-connection
with the disk-jaws adapted to be switched

to the fixed-jaws when the disk is rotated,

and an arm on the lever normally abutting
the direct contact-piece and adapted to abut

- the resistance contact-pieces successively bv

a rotation of the lever or the disk, wherebyv a

circuit 1 multiple-are is established in one

direction or the other, the arm being ar-
ranged to re-abut the direet contact-piece
before the blade 1s withdrawn from the re-
spective jaws, amd thereby to suddenly
short-circuit the current.

- 7. An eleetrie -controller including.a lever
and a disk co-axially pivoted, switch-jaws
fixed adjacent to the disk, switch-jaws and a
main-wire switch-blade on the disk, a rheo-
stat having its resistance-colls and contact-

pieces on the disk, its arm on the lever in

conducting-connection with the fixed-jaws
and its terminal in conducting-connection
with the disk-jaws, a return-wire conducting-
connection with the disk-jaws adapted to be
switched to the fixed-jaws when the disk is
rotated to close the rheostat cireuit, and a
connection between the lever and the switeh-

“blade adapted to throw the blade into the
hixed-jaws when the lever is rotated to close.

the rheostat-cireurt and into the disk-jaws
when the disk 18 rotated to close:the same
circuit, whereby a cireuit in multiple-are is
established in the reverse direction by potat-
ing the disk. |

8. An electrie controller including a lever

and a disk co-axially pivoted, switeh - jaws
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fixed adjacent to the disk and swit'ch;-jaws;p

on the disk, a main-wire switch - blade

~adapted to enter the fixed-jaws when the

10

“established in-one direction by rotating the
lever, and in the reverse direction by rotat-

15.
- ing tfle disk. . SR

lever is rotated one way and the disk-jaws
when the disk is rotated the other way, a

theostat having its resistance-coils and con-

tact-pieces on the disk, its.arm on the lever
and 1ts terminal in conducting-connection
with the disk-jaws, a return-wire conduct-
ing-connection with the disk-jaws adapted
to be switched to the fixed-jaws when the
disk is rotated to enter the blade in the disk-
jaws, whereby a circuit in multiple-arc is

9. In an electric controller, a lever and a

'--{'d‘isk co-axially pivoted, -a rheostat having

2()

1ts arm on the one and its resistance con-

tact-pieces and terminal on the other with a

~ contact-piece on the same part having-direct

~ conducting-connection wit

the terminal, a

~ main-wire adapted to be connected with the

30

arm by a rotation of the one and with the
rheostat-terminal by a rotation of the other,
and a return-wire adapted to be connected

-+ with the terminal by a rotation of the one
-~ and with the arm by a rotation of the other,

the arm being arranged to abut the direct
contact-piece -before the main-wire is dis-

- connected from the arm or the disk, whereby

a circuit is established through the rheostat
in one direction by rotating the arm and 1n
the other direction by rotating the disk, and
is suddenly opened by the return of the arm
or the disk to normal position.

10. In an electric controller, a lever and a

. disk co-axially pivoted, a rheostat having 1fs

40

415

arm on the one and its resistance contact-
pieces and terminal on the other, a main-
wire adapted to be connected with the arm
by a rotation of the one and with the rheo-

‘stat-terminal by a rotation of the other, and

a return-wire adapted to be connected with
the. terminal by a rotation of the one and

7

adjacent tothe disk, sWitch—j awsand aswitch-

blade on the disk, and a connection between

the lever and the blade adapted to throw the

blade into the fixed-jaws when the lever is
ahd into the disk-jaws -

rotated one way

55

when the disk is rotated the other way, with

means for normally holding the lever and the
disk in open position. = U
12. In an electric controller, a lever and & =
. disk. co-axially pivoted, switch-jaws fixed
adjacent to ‘the disk, switch-jaws and a

60

switch-blade on the disk, and & connection

between the lever and the blade adapted to
throw the blade into-the fixed jaws when the
lever is rotated one way and into the disk-

jaws when the disk is rotated the other way.

13. In an electric controller, a lever and a

disk co-axially pivoted, switch-jaws on the
disk and switch-jaws fixed adjacent thereto,

65

70

and a switch-blade adapted to be entered

into the fixed-jaws by a rotation of the lever

and into the disk-jaws by a rotation of the -

disk. '

b

14. In an electric controller, a lever and & -

disk co-axially pivoted, one circuit-terminal
fixed adjacent to the disk, the other circuit-

terminal and a switch on the disk, and a con-
nection between the lever and the switch

one way and into contact with the other ter-

minal when the disk is rotated the other way.
; ;85
disk co-axially pivoted, one circuit-terminal

15. In an electric controller, a lever and a

fixed adjacent to the disk, the other circuit-

terminal and a switch on the disk, and a con-

80
adapted to throw the switch into contact
with one terminal when the lever is rotated

nection between the lever and the switch .

adaﬁ)ted to throw the switch into contact

with one terminal when the lever is rotated

when the disk is rotated. s
16. In an electric controller, a lever and a

disk' co-axiall

on the disk, tﬂ

pivoted, one circuit-terminal
e other circuit-terminal fixed

90

‘and into contact with the other terminal

95

adjacent thereto, and a switch adapted to be

‘brought into contact with one terminal by 'a -
' rotation of the lever and into contact with

‘the other terminal by a rotation of the disk. 100
' | FRANK E. CASE. -

~.with the arm by a rotation. of the other,
whereby a circuit is established through the
rheostat in one direction by rotating the arm
~and in the other direction by rotating the
50 disk. | |
11. In an electric controller, a lever and a
disk co-axially pivoted, switch-jaws fixed |
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