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To all whom 1t may concern:

Be it known that I, HErBERT W. CHENEY,
citizen of the United States, residing at Nor-
wood, in the county of Hamilton and State

5 of Ohio, have invented certain new and use-
ful Improvements in Controllers, of which
the following is a full, clear, and exact speci-
fication. |

My invention relates to controllers for

10 electric motors. : -

In the operation of starting controllers for
electric motors it is desirable that the con-
troller be left in each starting position until
with the controller in such position the mo-

15 tor has gained sufficient counter-electromo-

five force to reduce its armature current to a

predetermined value. If the controller 1s
moved forward too rapidly, there is abihity
that the large armature current will. do
20 damage. _ | , ,
It is the object of my invention to provide
a controller which it 1s impossible to move
forward in any manner except that above in-
dicated as desirable. =~ .
256 It is a further object of my invention to
- make such movement automatic.
- With these objects in view 1 provide a con-
- troller in which the controller drum and its
operating mechanism are automatically and
30 positively. locked against speed-increasin
movement at each operative position unti
with the controller in such position the cur-
rent in the armature of the controlled motor
is below a predetermined value. Preferably
35 there is also provided means whereby the
movable part of the controller is biased to-
ward movement in a speed-increasing direc-
tion so that after an initial setting by the
“operator the further movement of the con-
40 troller in such direction requires no care on
his part. | . | .
‘The various novel features of my invention
will be apparent from the specification and
~ drawings and will be particularly pointed out
45 in the claims. | ‘ R :

Figure 1 shows a plan 'vieﬁf:otf a controller |
embodying my invention, -the controller |

cover being removed; Kig. 2 is a front eleva-
tion of the controller of'ﬁglg. 1, the Ffo’ﬂt} part
50 of the casing being removed; and Fig. 3'is a
diagrammatic view showing the complete

" connections of the controller and the motor

- ¢ontrolled thereby. SRR

|

| able out of engagement wit

The controller drum 10 may be construct-

‘ed and mounted in any desired manner and

is arranged to cooperate with a suitable num-
ber of contact fingers 11, also constructed
and mounted in any desired manner. On
the shaft of the drum 10 is a pinion 12 which
meshes with a suitably mounted gear 13.
Fixed to rotate with the gear 13 is a notch
disk 14, here shown with five notches. The
notches of the disk 14 are higher on one side
than on the other, so that the disk 1s some-
what in the nature of a ratchet wheel. Arms
15 and 16 are pivoted concentrically with the
gear-13 and disk 14 but are movable rela-
tively thereto and to each other. The arm
15 is movable by a handle 17 which extends

“outside of the casing 18 within which the re-

maining controller parts are located. This

‘arm also onrries a pawl 19 which is normally

spring-pressed toward engagement with the
notched disk 14. The arm 16 is biased 1n &
counter-clockwise direction by a spring 20
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its movement in this direction being limited
by a stop 21. This arm 186 is provided with

a projection 22 which extends into the path
of the arm 15 so that when the latter arm 1s
moved in a clockwise direction it carries with

80

it the arm 16 against the action of the spring

20. A stop 23 moves the pawl 19 out of en-
gagement with the low side of any notch of
the notch-plate 14 with which it may be 1n
engagement when the arm 15 1s in its ex-

treme position in a counter-clockwise direc-

tion, the off position. When the arm 15 is

in its extreme position in a clockwise direc-
tion, also an off position, the 1paw1 19 1s mov-
1 both sides of

30

any notch of the notch disk 14 by pushing in
the normally outwardly spring-pressed plun- ~

ger 24.

On the shaft of the controller ,d'run';l, are

‘two disks 25 and 26, the former being pro-

vided with ratchet teeth and the latter with

8o

cam surfaces, a, b, ¢ and d, as clearly shown “

| in Fig. 3. One arm 27 of a bell-crank lever

- b

is spring-pressed toward engagement with

‘the edge of the disk 25 as by the spring 28,

while the other arm 29 of said bell-crank le-

100

ver is normally just out of engagement with

the ‘disk 26 but is arranged to be brought

into engagement therewith by a solenoid 30.

The arm. 27 codperates with ratchet teeth on
the disk 25 to stop the forward movement of

105
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t!:le controller drum at every starti
100

solenoid switch 31, the solenoid 32 of which
1s 1n the circuit of the motor armature A.

1g posi-
The solenoid 30 1s cantmll;f E}T a

The circuit of the solenoid is also controlled
by the lowest contact segment and finger of
the controller so that it is completed only
when the controller is in one of the starting
positions. ' .

With the parts in the positions shown in
the es the controller is in off position.
In order to move the controller through the
starting positions to the running position,
the arm 15 is moved in a clockwise direction
until the pawl 19 engages with the next notch
on the disk 14. As the arm 15 is thus moved
1t engages with the projection 22 on the arm
16 and carries sald arm along with it,
stretching the spring 20. The pawl 19 hav-
Ing engaged with the notch 14*® say, the arm
15, now 1n 1ts extreme position in a clockwise
direction, is released by the operator. The
contracting of the spring 20 moves the arms
16 and 15 and through them the disk 14 and
gear 13 1n a counter-clockwise direction, and
the pinion 12 and controller drum 10 in a
clockwise direction. When the drum 10

reaches its first operative position, the arm

27 engages the first tooth of the disk 25 to
hold said disk and the drum positively

against further rotation in this direction un-

or unless with the controller in this posi-
tion the current is below a predetermined
value. In the latter case the solenoid 32'in
the. motor armature circuit, the motor cir-
cuits having been completed as the control-
ler drum approached position 1, allows the

switch 31 to remain or become closed, as the

case may be, to energize the solenoid 30 and

'move the arm 27 out of the path of the first
tooth of the disk 25. ‘Because the cam sur-’

face a was in the way of the inward move-
ment of the arm 29, the arm 27 could not be

moved out of the path of the first tooth of

the disk 25 even thouﬁh the solenoid 30 was
momentarily energized as the controller ap-
proached position 1. ‘This action is further
guarded -
contact seg .
shown so that 1t does not engage with its co-
operating contact finger until after the mo-

tor circuits have been completed. When be-

cause the motor armature current is below
the predetermined value for which the
gwitch 31 is set the-arm 27 is moved out of

he path of the first tooth of the disk 25, the
spring 20 continues its contraction and-
oves the drum 10 farther in a clockwise

roéction until stopped by the engagement
of the second tooth of the disk 25 with the
arm 27. In this second controller position
one section of the resistance R 1s cut out of
the motor armature circuit, thus raising the

electromotive force impressed on the arma-

ture terminals. The controller may be ar-

against by arranging the bottam:
ent of the controller drum as

step-by-ste

to be left indefinitel
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] ranged to cut this resist&nlbe into the circuit

of the field winding F of the motor, as shown,
or may be arranged to leave such field cir-
cult without external resistance throughout
the controller positions. When the motor
armature current has dropped below a prede-
termined value, or if the cutting out of the
first section of the resistance R has not
ralsed such current above such vslue, the
solenoid 30 is energized to move the arm 27
out of the path of the second disk of the
tooth 25 to allow the drum 10 to continue its
movement under the influence of the spring
20 to the third operative position. This
movement 18 continued until
the controller reaches the fifth or running po-
sition, when the arm 16 engages the stop 21
so that the spring 20 can contract no farther.
Thus 1n each of the starting positions 1, 2, 3
and 4, the speed-increasing movement of the
controller (}rum 1s stopped until or umnless
with the controller in such position the cur-
rent in the motor armature A and the solen-
oid 32 i1s below a predetermined value.
There 1s no tooth on the disk 25 for the fifth
or the off Fasitions, so that the controller
drum can always be moved in a clockwise di-
rection from such positions. Consequently
there 18 no cam surface on the disk 26 just
ahead of such positions. In the movement

above described there is no possibility that

on account of the sluggishness of the lockin
parts the controller will be moved forwar
more than one notch at a time. On account
of the cam surfaces a, b, ¢ and d on the disk
26, the arm 29 1s forced outward and the
arm 27 mmward into proper position to lock
the controller drum at each starting position
unless the conditions for forward movement
from such positions prevail. o
If it is desired to stop the movement of
the controller at any position, the operator
can do this by grasping the handle 17. It 1is
not intended to be possible for the controller
in any starting posi-
tion" unattended. The controller can be
moved backward from any starting or in-
deed from the running position, if it is so
desired, by moving the arm 15 manually in s
clockwise direction. With the handle 15
in its extreme clockwise position the pawl 19
may be released from the disk 14, so that if
the motor was stopped by a backward meve-
ment of the contrcﬁ er from any starting posi-
tion or the running position, it will not be
necessary for the operator to continue to

hold the handle 17.  From the running po-

sition the controller 1 _

the off position by pushing the handle 17
and arm 15 in a counter-clockwise direction.
This is the normal method of reaching

may also be moved to

the off position. When the arm 15 is thus
moved to the off position the stop 23 1s

engaged by the pawl 19 to move said pawl
so that it will clear the low side of the notch
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14* say, thus allowing the arm 15 to be |

moved 1n a clockwise direction from its ex-
treme counter-clockwise position without
carrying the disk 14 and other parts with it.
By this movement the controller may be set
for anothér complete operation. If it is de-
sired that there %e no sutomatic movement
of the controller, this can be obtained by
simply omitting the arm 16 and spring 20.
Many modifications may be made in the
precise arrangement liere shown and de-
scribed witiiout departing from ti:e spirit
and scope of my invention, and ali suci I
alm to cover 1n the following claims.
What I claim as new is:— --
1. In combination, an electric motor, a
controller ti erefor comprising two relatively
movable members, and means for positively

- preventing -relative speed-increasing move-
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- when with the contr
current in the motor armature is below a |

ment of said members beyond any position
unless with the controller in such position
the current in tiie motor armature is below a
predetermined value. - |

2. In' combination, an electric motor, a

controller ti.erefor comprising two relatively
movable members, and means for positively

stopping ti:e relative speed-increasing move-
ment of said members at every operative
position unless with ti:e controiler in such
position tue current in the motor armature
1s below a predetermined value.

3. In combination, an electric motor, a
controller tl-erefor comprising two relatively
movable members, means for normally posi-
tively preventing relative speed-increasing
movement of said members beyond any
OFerative position, and means for automatic-
ally releasing said f])I‘EVBIltiVB means ounly

oller in such position the

predetermined value.

4. In combination, an electric motor, a
controller therefor comprising two relatively
movable members, means for normally posi-
tively stopping the relative speed-increas-
ing movement of sald members at every
operative position, and means for auto-
matically rendering saild stopping means
inoperative only when with the controller in
such position the current in the motor arma-
ture 1s below a predetermined value.

5. In combination, an electric’ motor, a
controller therefor comprising two relatively
movable members, and means controlled by
an electromagnetic winding in the motor
armature circult for positively preventin
relative speed-increasing movement of sal
members bevond any position unless with
tihe controller in such position the current in
ti’i? motor armature 1s below a predetermined
value. ;

6. In combination, an electric motor, a

controller therefor comprising two relatively
movable menibers, and nreans controlled by an

W TR T T WP WA BT Rtaaae TR W

ture circuit for positively stopping the rela-
tive speed-increasing movement of said
members at every operative position unless
witi1 the controller in such position the cur-
rent 1 the motor armature is below a pre-
determined value. . .
- 7. In combination, an electric motor, a
controller therefor comprising two relatively
movable members, means for normally posi-
tively preventing relative speed increasing
movement of sald members beyond any op-
erative position, and electromagnetic means
for releasing said preventive means only
when with the controller in such position the
current 1n the motor armature is below a pre-
adetermined value. -

8. In combination, an electric motor, a
controller therefor comprising two relatively

' movable members, means for normally posi-

tively stopping the relative speed-increasing
movement of sald members at every opera-

| tive position, and electromagnetic means for

rendering sald stopping means inoperative
only when with the controller in such posi-
tion the eurrent m the motor armature is be-
low a predetermined value. '

9. In eombination, an electric motor, a
controller therefor comprising two relatively
movable members, means for normally posi-
trvely preventing relative speed-increasing
movement of said members heyond any op-
eratlve position, electromagnetic means for
releasing sald preventive means, and mears
for rendering said releasing means operative
only when with the controller in such opera-
tive position the current in the motor arma-
ture 1s below a predetermined wvalue.

10. In combination, an electric motor, a
coutroller therefor comprising two relatively
movable members, means for normaliy posi-
tively stopping the relative speed-increasing
movement of said members at every opera-
tive position, electromagnetic means for ren-
dering said stopping means inoperative, and
means for rendering saild electromagnetic
means operative only when with the cou-
troller in such position the current in the mo-
tor armature is below a predetermined value.

11. In combination, an electric motor, a
controller therefor comprising two relatively
movable members, means for normally posi-
tively preventing relative speed-increasing
movement of sald members beyond any cp-
erative position, electromagnetically oyper-
ated means for releasing sald preventive
means, and a magnet coll in series with the
motor armature for rendering saild releasing
means inoperative whenever with the con-
troller in such position the current 1n the mo-
tor armature 1s above a predetérmined value.

12. In combination, an electric meotor, a
controller therefor comprising two relatively
movable members, means for normally posi-
tively stopping the relative specd-increasing

electromagnetic winding in tite motor arma- j movement of sald members at every opera-
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tive position, electromagnetic means for ren-
dering said stopping means inoperative, and

a solenold in the motor armature circult for
rendering said electromagnetic means nop-
erative whenever with the controller in such

position the current in the motor armature 1s

above a predetermined value.

13. In combination, an electric motor, a
controller therefor comprising two relatively
movable members, means for biasing said
members to relative movement in a direction
to increase the speed of said motor, and
means for preventing such relative move-
ment of said members beyond any position
unless with the controller in such position the
current in the motor armature is below 2
predetermined value. .

14. In combination, an electric motor, a
controller therefor comprising two relatively
movable members, means for hiasing said
members to relative movement in a direction
to increase the speed °of said motor, and
means for stopping such movement of said
members at every operative position unless
with the controller in such position the cur-
rent in the motor armature is below a prede-
termined value.

15. In combination, an electric motor, &
controller therefor comprising two relatively
movable members, means for biasing said
members to relative movement in a direction
to increase the speed of the motor, means for
normally ‘preventing such movement of said
members bevond any operative position, and
means for releasing said preventing means
when with the controller in such position the
current in the motor armature 1s below &
predetermined value.

16. In combination, an electric motor, a

controller therefor comprising two relatively

movable members, means for biasing said
members to relative movement in a direction
to increase the speed of the motor, means for
normally stopping such movement of said
members at every operative position, and
means for rendering said stopping means in-
operative when with the controller in such
osition the current in the motor armature is
Eelaw a predetermined value. -
17. In a controller for electric motors, the
combination of fixed and movable members,
and means for biasing said movable member
from the off position through the starting
position or positions to the running position
and for manually moving said movable mem-
ber in the same direction from the running

position to the off position.

18. In a controller for electric motors, the

combination of fixed and movable members,
means for biasing said movable member from
the off position through the starting position
or positions to the running position and for
manually moving said movable member 1n
the same direction from the running position
to the off position, and means for automatic-

l

‘or positions to the running

911,020

ally stopping such movenient of said movable
member at a starting position until with said
member 1n such position the motor armature
current is below a predetermined velue.

19. In a controller {or electric motors, the 7

combination of fixed and movable nmiembers,
means for biasing said movable member from
the off position through the starting position
or positions to the running position and for
manually movingsaud mo -"11.1_)}1@ melnberin the
same direction from the running
the off position, means for normal
said movable member at a starting position,
and means for rendering said stopping means
inoperative when the motor armature cur-
rent is below a predetermined value.

20. In a controller for electric motors, the

[]m:-;iti(m to
y stopping

L

| combination of fixed and movable members,

means for biasing said movable member from
the off position through the starting position
or positions to the running position and for
manus iy moving said movable member 1n
the - une direction from the running position
to tie off position, means for nermaﬁy stop-
ping said movable member at each starting
position, and clectromagnetic means for ren-
dering said stopping means inoperative when
with the n'mva.ll}l]e member in such starting po-
sition the motor armature current ¥ below a
predetermined value.

21. In a controller for electric mnotors, the
combination of fixed and movable members,
means for biasing said movable member from
the off position through the starting position

r position and for
manually moving said mov a.h]le member in the
same direction from the running position to
the off position, means for normaliy stopping
said movable member at a starting position,
an electromagnetic device for rendering said
stopping means ineffective, and means for
energizing said electromagnetic device when
the turrent in the motor armature 1s below &
predetermined value, | 1

29 In a controller for electric motors, the

combination of fixed and movable nrembers,

means for biasing said movable member {rom
the off position through the starting position
or positions to the running position and for
rmanually moving said movable member n
the same direction from the running lpf:s;i tion
to the ofl position, means for normally stop-

ping said movable member at a starting posi-
‘tion, an electromagnetic device for rendering

said stopping means ineflective, and means
for energizing said electromagnetic device
only when said movable member 1s 1n a start-
ing position and the current in the motor
armature is below a predetermined value.

23. In a controller for electric motors, the

combination of fixed and movable members,

means for biasing said movable member trom
the off position through the starting position
or positions to the running position and for
manually moving said movable raember -
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the same direction from the running ]rlmsition tromagnetic device, a soleneid in the motor
y stop- |

to the off position, means for norma
ping said movable member at each starting
position, an electromagnetic device for ren-
dering said stopping means ineffective, and
means for deénergizing said electromagnetic
device whenever the motor armature current
1s above a predetermined value.

24. In a controller for electric motors, the
combination of fixed and movable members,

means for biasing said movable member from

the off position through the starting position
or posttions to the running position and for
manually meving sald movable member in
the same direction from the running position

to the off position, means for normally stop-

ping said movable member at each starting
position, an electromagnetic device for ren-
dering sald stopping means ineffective, and
means for defnergizing said electromagnetic

device whenever the motor armature cur--
a predetermined value, and means for open-

rent 1s above a predetermined value or said
movable member is in running position.

25. In a contreller for electric motors, the
combination of fixed and movable members,
means for biasing said movable member from
the off position through the starting position
or positions to the running position and for
anually moving said movable member in
the same direction from the running position
to the off position, means for normaﬁ}r stop-
ping said movable member at each starting
position, an electromagnetic device for ren-
dering said stopping means ineffective, a
normally closed switch in the circuit of the

electromagnetic device, and a solenoid in the

motor armature circuit for opening said
switch when the armature current is above
a predetermined value.

26. In a controller for electric motors, the

combination of fixed and movable members, -

means tor biasing said movable member from
the off position through the starting position
or positions to the running position and for
manually movin¥ said movable member in
the same direction from the running position
to the off position, means for normaﬁ)y stop-
ping sald movable member at each starting
position, an electromagnetic device for ren-
dering satd stépping means ineffective, a nor-
mally closed switeh in the circuit of the elec-

>

armature circuit for opening said switch
when the armature current is above a pre

dotermined value, and means for opening 55

the circuit of said electromagnetic device
when the controller is in running position.
27. in a controller for electric motors, the
combination of fixed and movable members,
means for biasing said movable member from
the off position through the starting position
or positions to the running position and for
manually moving said movable member in

the same direction from the running position

to the off position, means for normally stop-

‘ping sald movable member at each starting

osition, an electromagnetic device for ren-
ering sald stopping means inefTective, a
normally closed switch in the circuit of the
electromagnetic device, a solenoid in the
motor armature circuit for opening said
switch when the armature current is above

ing the circuit of said electromagnetic device
when the controller is in either running or off
position.
~ 28. In a controller for electric motors, the
combination of fixed and movable members,
saild movable member being movable nor-
mally always in one direction from the off po-
sition.through the starting position or posi-
tions and the running position to the ofl po-
sition again, and means for normally posi-
tively stopping said movable member at each
of the starting positions.

29. In a controller for electric motors, the
combination of fixed and movable members,
sald movable member being movable nor-

- mally always in one direction from the off

position through the starting position or po-
sitions and the running position to the off
position again, and means for normally stolp-'
ping sald movable member at each of the
starting positions until with the controller
1n such position the motor armature current
1s. below a predetermined value.
In testimony whereof I affix my signature,
1in the presence of two witnesses.
| HERBERT W.CHENEY.
Witnesses:
GEo. B. ScHLEY,
FreDp J. KINSEY.
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