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To all whom it may concern:

Be it known that I, Hereerr W, Cuex EY,

a citizen of ‘the United States, residing at
Miiwaukee, in the county of Milwankee and
State of Wisconsin, have invented certain
new and nuseful Tmprovements in Multiple-
Voltage Controllers, of which the following
is a full, clear, and exact specification.

My- invention relates to- controllers for

electric motors, and particularly to mmiti- |

ple voltage controllers.

It is the object of my invention te pro-
vide a controller which is simpler in con-
straction than those heretofore nsed for the
same purpose, which will give more satis-
factory results than any hitherto known,
and which will stand up under the hardest
eonditions of use.

In carrying out my invention, I have de-

parted entirely from the traditional forms

of controller building. The motor arma-
ture terminals ave connécted to the several
sets of mains of a multiple voltage distri-
bution system by the rotation of two fin-
gers around the peripheries of two station-
ary drums respectively. The contacts on
the stationary drums are properly connected
to the conductors of the system. The shaft
which carries the two fingers also carries a
rotatable drum, which has its contacts all
in one plane so that they cobperate with a
single fixed contact. The contacts of the
rotatable drum are all connected to one of
the aforesaid rotatable fingers, and the con-
tacts on the rotatable drum and on the two
stationary drums are so Jocated relatively
that the motor armature circuit is always
made and broken at the fixed contact finger
which codperates with the rotatable drum.
Thus any arcing which takes place will oc-
cur at this fixed contact finger, which is pro-
vided with" a simple but effective blow-out.

‘The shaft” which carries the rotatable
drum and contact fingers way be mechani-
cally connected, through a simple separable
coupling which T have devised, to the mov-
able arm of a face plate controller for the
field of the mutor.
plate controiler are preferably so arrenged

The contacts of this ¥se0 1 thé shaft

that the field of the motor is strengthened as
each increase in voltage is made by the parts
mounted on the shaft and is weakened as
the shaft is moved forward without chang-
ing the armature connections, and vice
versa. ' ' '

The shaft of the controller carries a

50 .

55

notched plate supplied with cam surfaces _

which operate to open a switeh to include
a_buffer resistance in the motor armature
circult upon each change of armature con-
nections. The closure of this switch is' re-
tarded by a dash pot. The controller shaft
is operated by a handle or other means
through which a snap action is obtained
when the armatnre connections are changed,
while a non-snap action is obtained when the
shaft is rotated to vary the motor field ve-
sistance without changing the armature con-
nections. The handle is provided with a
push-button controlling a latch for prevent-
mng the controller from being moved too far
upon its snap actions. :

The various novel features of my inven-
tion will appear from the description and
drawings, and will be particularly pointed
out in the claims. ‘ ‘

Figure 1 is.a vertical sectional view of my
improved controller; taken on the line 1—1
of Fig. 4; Fig. 2 is an elevation thereof, be-
ing taken at right angles to Fig. 1; Fig. 3
is a plan view of the controller with the
casing, handle, and some other parts par-
tially broken away; Fie. 4 is a section on
the line 4—4 of Fig. 1; Fig. 5 is a diagram-
matic isometric view showing the relative
positions and the electrical connections of
the several parts of the controller. Figs. 6
and 7 are isometric views showing the han-
dle and eam wheel in two positions. -
. The ‘controller shaft 10 is mounted in
bearings 11, o1 otherwise supported from
the frame 12 of the controller casing. TI,‘ha
bearings 11 are split in the usual manner,
and are preferably removable. ‘The shaft
carries a rotatable drum 13, and two arms
14 and 15, all of which ave insuluted from
and from one another, save that
the arm 14 is conneeted to the drum 13 and
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its contacts 16. These contacts 16 cooper-
ate with a stationary contact finger 17, the
two parts of which are pressed against the
contacts 16 by springs 18. . The pressure of
the springs 18 may be.adjusted by screws
19, while the extent of the inward nove-
ment of the finger is adjustable by screws
90 ‘cobperating with a stop 21. All of the
avcing. which takes place occurs between the
contacts 16 and the finger 17. . Therefore

this finger is located between the poles 22 of

a blow-out magnet 23, which, since it ig re-
quired to furnish a magnetic field only

- around the contact finger 17, may be com-
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paratively small. The magnetic circuit ‘of
the blow-out is furnished partly by the con-
troller casing 12. Insulating plates 17* may

be placed between the finger 17 and the poles.

99 ‘of the blow-out magnet, and between the
finger and those adjacent parts of the drum
with which it is not directly coGperating.
The finger 17 is connected to one terminal of
the niotor armature 50. o :

“The contact fingers 14 and 15 codperate.
- with two stationary drums 24 and 25 re-
spectively. These drums. are concentric

with the,shaft 10, which passes through
them, but they are mounted independently
of the shaft on a bracket 26 extending from
the main casing. The contacts 27 and 28 of

ed on insulating disks, and are properly con-
nected to the conductors of a multiple volt-
age «distribution system, as best indicated in
Fig. 5. The contacts of these drums sub-

. tend greater angles than corresponding con-

tacts of the drum 13, so that all circuit mak-

ing and breaking takes place at the last men-’

tioned drum andits cooperating contact
finger 17. The contact fingers or arms 14
and 15 each carry a brush 30 in a radial
opening at its outer end. The brush 30 is
pressed against the contacts of the coGper-
ating stationary drum by a finger 31 and
spring 82. The finger 31 can be swungback
beyond its dead: center in order to allow the

removal of the brush 80, and will be held in"|

such position:by the spring -32. A shunt 33
may
30.directly to its avm.

The arm 14 is integral with the spider or
drum 13, and is therefore connected to one
terminal of the motor armature when any
one of the contacts 16 is in engagement with
the finger 17. The arm 15 is mounted on a

‘metal hub 34, which turns within the curved

porticns of the leaf spring 83. The pressure
of this spring on the hub is regulated by the

bolt 86.  The spring 35 is connected to the-

second motor armature terminal through a

to the stationary member 38 of a switch 39,
the other member 40 of which switch is con-

nected o the cther end of the buffer resist-,

be provided for connesting the brush |

!

“the drums 24 and 25 respectively are mount-

987,698

ance 87. When the switch 39 is-closed, the
resistance 87 is short-circuited.
The switch 89 is operated by a.cam
41 on the shaft 10. The cam surfaces on the
periphery ‘of this wheel operate a lever 42,
which is pressed by a spring 43 firmly into

_engagement with the cam wheel. A lug 44

on the lever 42 codperates with a screw 45
in-one arm of a bell-crank lever 46, biased in
a clockwise direction by the spring 47. The

‘long arm of the bell-crank lever 46 operates

a rotary dash-pot 48, which retards the
movement of the lever 46 in a clockwise di-
rection -only. -This.long arm. of the bell-

_crank lever also operates a second bell-crank

lever 49, which carries the movable member
40 of the switch 89. - The lower end of the
shaft 10 is connected by a coupling 51 to the
arm 52 of a face plate controller 53 for the
field 54 of the motor. The contacts of this
controller .are ‘connected among themselves
and to the resistance 55 as best 1llustrated in
Fig. 5. By means of this arrangement the
field is gradually varied in strength only
clgring those parts of the movement of the
cbutroller in which the motér armature con-
nections are not changed, while whenever
the motor armature connections are changed
it is suddenly brought back to the strength
it had before such gradual variation.

The coupling 51 between the shaft 10 and
the arm 52 is rather peculiar. There is a

65
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plate 56 provided fwith three notches in its -

periphery and carrying a pin 57. These three .

notches and the pin are spaced 90° apart.
The arm 52 of the field rheostat 53 is pro-
vided with two fingers which project up-

~ward respectively into the two diametrically

opposite notches of the plate 56. A dog 58,
attached to the lower end of the shaft 10,

'has a finger which projects downward into

the third or middle notch of the plate 56,

100

105

which notch is directly toward the front of

the controller when the latter is in off posi-
tion and then only, and a notch which is

adapted to receive the pin 57. The notch.
and finger on the dog 58 are diametri- .

cally opposite. By means of this arrange-
ment, the shaft 10, bracket 26, and the parts
carried thereby may be slid forward out of
the controller casing without disturbing the
parts mounted on the shaft. In order thus

to remove the shaft 10 and bracket 26, it is

necessary that the controlier as a whole be
in off position. It must he in the same posi-
tion in order to replace them. -

On the upper end of the shaft 10 is mount-
ed the operating handle. -This handle con-

“sists of a part 60 fixed to the shaft and a
| part 61 movable relatively to the shaft. A

buffer resistgfice 87, and is also connected 'spring 62 is coiled about the shaft and en-

gages pins 63 and 64 on the parts 60 and 61
respectively. When the part 61 of the han-
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dlé is turned, the part 60 is given a bias in .
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'in a clockwise direction,

62 ina clockwise direction witl,
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the same direction. The part-61 of the han-
dle carries a pawl or dog 65, which is spring-
pressed into engagement with the upper sur-
tace of the notched ring 66. By epressing
the push-button 67 in the handle, the dog 65.
may be lifted out of .the notches of the
notched ring 66. The notched portions-of
the ring 66 correspond to those parts of the
controller movement in which the armature
connections of the motor are changed. The
unnotched portions of the ring 66 corre-
spond to those parts of the controller move-
ment in which only the motor field strength
is varied. ' : 4

The operation of the controller is ag fol-
lows: When the controller is in off position,
the dog 65 is in the extreno counter-clock-
wise end of the notch 662 of the notched ring
66, and the roller 492 of the lever 49 is in the
notch 41° of the cam wheel or notched plate
41. The fingers 14 and 15 are out of engage-

ment with any of the contacts of their re. | Th

spective ‘codperating stationary drums, the -
switch 39 ig closed, none of the contacts 16
engage the finger 17, and the arny' 50 5 1n
its extreme counter-clockwise position, thus
putting all of the resistance %5 i tHe motor
field eircuit. If the line switch 70 -is now
closed, the motor to be controlled may be
started.  Without depressing.the push but-
ton 67, the part 61 of the handle is moved
This winds up the
spring 62, the shaft 10 and the parts carried
thereby remaining stationary because of the
engagement of the roller 422 with the notcly
41° The springs 43 and 2 are properly
adjunsted to obtain this result. But when the
side of the noteh 61° strikes the lug 607, the
part 60 of the handle is moved positively,
and the cam surface of .the notch 41° foreeg
the roller 421 and Tever 49 outward. This is
shown in Fig. 6. As soon as the roller 49a
passes bevond the cam surface of the notely
41°, the shaft 10 and the pdrts carried theve-
by, being freed from the restraining action
of the spring 43, are moved by the spring
4 snap ac-
tion: In this Sap movement, the fingers 14
and 15 practically simultaneously engage the

counter-clockwise endg of the contacts 97«
and 28 respectively, and a little latep the
clockwise end of {he contact 162y o

the finger 17, completing the mofo
ture cireuit and couniecting it between the
mains 71 and 72 of the multiple voltage dis.

tribution ¢irenii. The motor armature cip-

cuit now includes the resistance 87, for the
outward movement of the lever 42 has eaused
a counter-clockwise turning of the bell-crank
lever 46 to open (he xu el 39, The part 61
of the handle, and consequently the shaft

10 and the parts farried thereby, ave pre-
vented from MOV too far during this
mavement by the engagement of the dog 651

3

“with the clockwise 'end of the notch 862 of the

notched ring 66, Upon such engagement,
the notched  plate 41 has reached such g
point that the roller 49 drops - into the
clockwise ‘end of the notch
42* and lever 49 moving inward under the
pressure of the spring 43, and making the
bell-crank lever 46 free to move in a clock-

wise direction ‘to close the switch 39. But"

this closing movement is retarded by the

"dash pot 48, and: the switch 39, therefore,

does not close until a p’redetermined<t‘i1_ne
after the inward movement of the lever 42.
Uponkdépressin'g' the push button 67, the
handle 61 in its entirety and
and parts carried and operated thereby may
be moved forward or in g clockwise "direc-

‘tion. There is no snap action in this move-

ment, the spring 62
that th i
the movement of the part 61 of the handle.
is' movement is limited in extent
length of the notch 412,
to cut. the field resistance
circuit without. in any
tor armature connectjons, Fig. 7 shows the
handle and notched plate 41 at about. the
middle of this
67 should be released at this point to allow
the dog 65 to drop into the second notch 66v
of the notched ring 66. Upon further clock-
wise movement of the part 61 of the handle,
the shaft 10 and barts carried thereby are

being of such strength

and serves merely
55 gradually into

held against movement by the counter-clock.

wise end of the notch 412,

cient movement of part 61
the engagement of the side
with the lug 60* causes the part 60 of the
handle, and therefore the shaft 10, to be
meved forward positively, the cam surface
at the counter-clockwise end of the notch 412
forcing the lever 49 outward and opening
the switch 39. As soon Astae voller 492 Ny
reached the top of this cai surface; the con-
troller is moved forward with a snap action
by the spring 62. In thig novement, the
armature cirenit is broken at the finger 17

But upon sufli-
of the handle,

‘and contact 16, then the fingers 14 and 15

are moved off of the contacts 272 qu( 28+
and upon the contacts o7 and 28> respec.-
tively, thus changing the arnmtyre connes-
tions from the mains 71 and 72 to the maing
72 and 78 of higher voltage; and then the
armature circuit iy completed by the engage-
ment of the contact 160 wif], the finger 17
Also during thig movement the entirve fiel]
resistance 53 ig again cut out of the motor

field circuit to strengthen the motop field.
The resistance 37 is cut into the motor ar.
mature cirenit by the opening of the switel,
39, and is eut out by being short-circuiteq
when said switch closes o predeterniined time
after the engagement of the contact 16 with
the finger 17. The roller 494 hasnow d ropped

the shaft 10

€ various controlling parts follow

way varying the mo--

65
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movement. The push button -
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- -into the clockmseﬂeﬁd of ‘the notch 41°
-.*the notch plate 41. - The engagement of the |
‘dog 65 with the clockwise end of the notch

of

665 prevents this movement from continuing

too far. . In Tigs. 1, 2; 3, and: 4, the con-’
“troller is shown with the parts in this posi-

tion. , By continuing:the forward movement
of the handle, the motor, armature may be

- Successively connected between mains of suc-

. cessively -higher voltage, six.voltages being

_obtained ‘with the controller shown. When-

ever the voltage is increased; the field resist--

_ance is cut out of circuit to strengthen the
. motor field, and the buffer resistance 37 is

© 13

cut into the armature circuit. During those.
-parts of the controller movement when the
voltage impressed on,the armature circuit |

is not-changed, the resistanice 55.is gradn-

- ally cut into circuit to decrease the strength

of the motor field. - A- predetermined time

“after being cut into circuit, the resistance 37

" is cut out by the closing of . the switch 39.

‘Whenever the armature voltage is changed,
the controller has a snap action.: During all

- other parts of this controller movement there
is no ‘snap action. - The snap movement.is.
~prevented from being too great by.the dog65

“and the notches in the notched ring 66. .

30

“The -controller” éan -be’ moved backward
from any point td -diminish the motor speed.
The same  snap action is cbtained in 'the

_backward - movenient "as the . voltage ~im-

‘pressed onthe-motor armature is.changed

.- as in the forward:movement, whilé as in the

o
v

o

forward movement there is no snap action

“when only-the field resistance is varied. In

- this backward iovement the motor field is-
-~ saddenly .weakened whenever the-armature
. -voltage 1s changed and is gradually strength-

40

ened between the changes of armature volt-

.. agl. As in the forward movement, the buffer
‘resistance 37 is cut into the armaturé. circuit

‘sistance serves during the
ment of the controller to prevent a too sud-
Aden incredse of current in the armature, and

. whenever the armature - connections are .
. v'rhanged, and'is cut out again after a pre-
45

determined time.. The cutting in of this re-

orward move-

- during the backward movement of the con-

{roller 'to prevent surges of current to.the
line from the motor armature operating as

- a generator. " In both the forward and the

: 5‘5

backward -movement, the.avmature circuit is
always made and broken at the finger 17,
and therefore all arcing takes place at this
finger.. This arcing is very slight on account

 of the blow-out magnet 23.

60

.. In many cases, some of the features of the

cdntroller ‘above described may be omitted.
Tor iustance, it is desirable to vary the con-

" pections of but one of the motor terminals,

m which case the other motor terminal, say
the left hand one in Tig. 5, may be perma-
nently connected to one of the mains, say

said stationary contact finger is located.-
"~ 9. In a controller, the combination of a
_rotatable member comprising a .drum and
1 two single contact fingers, two sets of sta-
_tionary contacts with which said contact
fingers respectively codperate, and a single
stationary” ¢contact finger with which said

fixed ‘point.. .

987,693

71, either directiy or through the resistance
37 and switch 39. In such-case the arm.15
and stationary drum 25 would simply be
omitted. .- _ »

Many modifications may be made in the
precise arrangement here shown and - de-

seribed, .and all such which do not depart

from the spirit and scope of my invention I

“aim to cover in the following claims. -

What I claim as new is:. S
1. In a multiple voltage controller, the
combination of a rotatable member compris-

65
70

75

ing'a drum and two contact fingers; two sets

of stationary contacts with which sald con-

tact fingers respectively coOperate to cam-.
nect a motor armature to different sets of:

multiple voltage mains, a stationary contact

magnet eiiergizing a magnetic field in which

drum ecodperates. .

covperating fixed and movable contacts ar-
ranged and connected so that all arc-pro-
ducing interruptions of the armatuie circuit
of the motor to be controfled” occur at. one

4. A ‘multiple voltage controller having
cobperating fixed and movable contacts ar-
ranged and connected .so.that all arc-pro-

ducing interruptions -of the armature cir-

cuit of the motdr to be controlled occur at
one fixed -point, and a- blow-out magnet
which energizes 'a magnetic. field at" that
point:- ... ‘ R

" 5.In. a multiple voltage controller, the

_combination of a finger movable over a
plurality. of contacts to vary the voltage .
impressed on-a motor armature, a rotatable.

drum provided with centacts and movable
with- said finger, and a contact finger co-
operating with the contacts of said drum
and at which all interruptions of the arma-
ture current oceur.. - oo )

6. In a multiple voltage controller, the

| combination .of "a rotatable ‘member com-

prising a druwm and two contact fingers, two
sets. of stationary contacts with which said
contact, fingers respectively codperate to con-
nect a motor armature to different sets of
multiple voltage mains, and a - stationary
contact finger with which said drum co-
operates to make and break the circuit.

7. In a controller, the combination of a
rotatable member comprising a contact
finger and a drumn having a plurality of-con-
tacts, a plurality of fixed contacts with

80

finger with which said drum cobperates to -
| inake ahd break the circuit, and a blow-out

-85

90:

3..A multiple_voltage controller having .
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. .
which said finger codperates, and a fixed
contact finger with which the contacts of

- said drum cobperate.
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8. In
of fixed contacts connected to the
mains of a multiple voltage system, a con-
tact finger movable over said fixed contacts,
a plurality of contacts movable with said
contact finger, and. a fixed contact finger
with which said movable contacts codperate
and at which all interruptions of the circuit
to be controlled are made.

9. In a multiple voltage controller; a pla-
rality of fixed contacts connected to the

mains of a multiple voltage system, a con-
tact finger movable over said fixed contacts,
a plurality of contacts movahle with said
contact finger; a fixed- contact finger. with
which said movahle contacts -cobperate and
at which all interruptions of the circuit to
be controlled are
et energizing a magnetic field in which
said fixed contact is located. & :

10. A controller for electric motors, com-
prising means for varying the voltage im-
pressed on the motor armature and for vary-
mg the strength of the motor field, and
means for causing said controller to have a

Snap action when it varies the voltage im-

pressad on the motor armature and a non-
snap action when it varies only the strength
of the motor field. 5

i1 In combination, a controller for elec-
tric motors, and means for giving said con-
troller a“snap action and a non-snap action
during alternate control-effecting parts of
its movement. . »

12. A multiple voltage controller, com-
p-sing means for connecting a motor arma-
ture to different sets of multiple’ voltage
mains, means for varying the ‘resistance of
the fielu cireuit, and ‘means for giving the
controller o snap action when the motor ar-
mature connections are changed and a non-
snap action at other times, . ' '

13. In a multiple voltage controller, the
combination' of means
troller a snap action when the motor arma-
ture connections are changed from one set
of mains to another and a non-snap action

~when only the field resistance is varied, and

50

ieans for inserting a buffer resistance in the
armature cireuit for a predetermined time
after cach change of armature connections.
-~ 14. In a controller for electric motors, a
controlling part mounted on a shaft, a face
plate controller comprising a series of con-
1acts and an arm movable over said contacts;
snd a coupling between the shaft and the
avin of the face plate controller which makes
cach rotate with the other but permits the
separate removal of one without_the other.
15. A multiple voltage controller,compris-
ing a votatable shaft, parts mounted thereon

a multiple veltage cohtroller, a plu--

made, and a blow-out mag-

for giving the con-

>

and coGperating stationary parts for connect-
ing a motor armature to different sets of
multiple voltage mains; a face plate con-
troller for varying the resistance of the field
cireuit of the motor, and a separable cou-
pling between said shaft and gaid face plate
controller. : ' :

16. A controller for electric motors, ¢om-

prising a rotatable- member, means for giv-
mg said rotatable member a snap action
during part of its movement and a non-snap
action during another. part thereof, and a
push butten controlled stop for preventing
the snap action from being too great.

17. In a controller, the combination of
two- relatively rotatable contacts, a spring
pressing one of said contacts toward the
other, and means for independently adjust-
ing the pressure of said spring and the limit
of the movement caused by said spring.-

18. In a motor controller, the combination
of means for giving the controller a snap

action at certain points of its movement and’

A non-snap action at other points, and means
for inserting a buffer resistance into the cir-
cuit of the motor to be controlled at each
snap action-of-the controller, ‘

19. In a multiple voltage controller, the

combination of two co-axial circular rows
of contacts connected to the mains of a mul-

tiple voltage system, = shaft rotatable on the.

axis of said rows of contacts, and two con-
tact arms carried by .said shaft and o0~
erating with said two rows of contacts re-
spectively. -

20. In a multiple voltage controller, the
combination of two series of fixed contacts
for connection. each to mains of a multiple
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voltage system, and two contact arms which .

are movable together and codperate with
said two series of contacts respectively to
connect a motor armature across different
sets of the multiple voltage mains.

21. In a multiple voltage controller, the
combination of two series of fixed dontacts
for connection to the mains of a muiltiple
voltage system, two contact arms which are
movable together and cobperate with said
two series of contacts respectively to connect
a motor armature across different 'sets of the
multiple voltage mains, and means for .giv-
ing said contact arms g snap action as they
make a change in the motop armature con-
nections, .

22. In a controller, the combination of %
rotatable drum, a contact finger codperating
with said drum, a_spring pressing said con-
tact finger toward said rum, and two inde-
pendent means for adjusting the pressure
of said spring and the limit of the movement
caused by said spring respectively, ,

23. In a controller for electria motors, an
armature controlling part mounted on g
shaft, a field-controlling part comprising a
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~ Series of contacts and an arm movable over
said contacts, and a separable coupling be-,
tween the armature-controlling part and the
field-controlling” part which ‘permits the
separate removal of one of said parts with-
out the other only when the controller.is in
off position. - .

94. In a controller for electric motors, two
rotatable parts, and a coupling between said
10 two parts which makes each rotate with the

987,608

other but permits the separate removal of
one without the other. o ‘
Milwaukee, Wis., September 24, 1908.
~ In testimony whereof I affix my signature,
in the presénce of two witnesses.

HERBERT W. CHENEY.

Witnesses:

1. C. Casg,

Cias. T, Byrox.

Coples of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, D. C.”




