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'This invention relates to improvements in cen-.

trifugally actuated switches and. particularly of
the type used in electiric motors..

The centrifugal switch to which this inven-
tion is applied is disclosed in the U. S. Patent
2,182,977 issued to Calvin J. Werner, December
12, 1939, which shows the centrifugal switch
controlling member carried by a rod rigidly se-
cured to the shaft of the rotor of the motor,
the switch itself being supported by the end
frame of the motor. Such construction neces-

sitates precise relative location between the rotor
axially and the end frame, for if the centrifugal
switch controlling member and the switch are

not  properly spaced, proper operation of -the
switch will not be obtained.

The present invention has for one of its ob-

jects. the provision of an axially adjustable con-
nection between the driving shaft and the cen-
trifugal member which permits varying axial
positions of the drive shaft relatively to the
centrifugal

operate.

A further object of the present invention is .
to hold the element supporting the centrifugal

memper in spaced position relatively to the
control device it is adapted to operate by the

provision oi locating elements and then provide

member without disturbing. the
proper position of said centrifugal member rela- -
tively to the control device it is intended to
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a driving connection between the shaft and the

element supporting the centrifugal member

which secures them together rotatably but per-
mits . relative longitudinal movements - therebe-

tween to compensate for variable positions of
the shaft endwise. .

PFurther objects and advantages of the present
Invention will be apparent from the following

description, reference being had to the accom- .

panying drawings wherein a preferred embodi-
ment of the present invention is clearly showrm.

in the drawings:

40

Big. 1 is a part sectional view of an electric

motor equipped with the present invention.
Fig, 2 is a fragmentary sectional view taken

along the line and in the direction of the arrows

2—2 in Fig. 1. |

Fig. 3 is a fragmentary, sectional view show-
ing a modified form of the invention.

Fig. 4 is a detail sectional view taken along the

line and in the direction of the arrows 4-—4 in

Fig. 3 and

Fig. b 1s another fragmentary, sectional view

4.3

o0

illustrating another modified construction em-

bodying. the.invention. :

95
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Referring to the drawings and particularly
Fig. 1 thereof the invention as shown is applied
to an electric motor having a cylindrically shaped
housing 26 provided with an end cover 2{ at one

end and 22 at the other, both of which are rigidly

attached to the frame 20 in any suitable manner.
Within the housing 20 the stator 23 is secured
generally by a press fit within the cylindrical
housing. A rotor 24 is positioned within the
stator 23, said rotor being supported by a shaft
¢§ journaled in any suitable supporting member
carried by the end cover 21.

The end cover 22 provides a platform upon

which the switech mechanism for control of the
motor is rigidly mounted. This switch mecha-

nism consists of an insulating plate 30 secured
to the platform of the end cover 22 by studs
31 and &2, this insulating plate carrying the.
stationary switch terminals 233 and 34. Studs
3l and 32 not only secure the insulating  plate
30 to the platform of the end cover 22, but they
also provide means loosely supporting the mov-
able contact carrying member 35 of the switch.
The numeral 33 in Fig.'1 desighates one of a
pair of stationary terminals secured in align-.
ment on the plate 30. Likewise, the numeral
34 designates one of a pair of stationary ter-
minals secured in alienment on the insulating
plate 30. Movable member 35 -of the switch

carries two contacts 36 which are adapted to

cooperate with and engage terminals 33 when -
the movable member of the switeh is in one Posi-
tion, contacts 37 on said movable member being
arranged thereon to cooperate and engage the
stationary terminals 34 of the switch when sald
movable member is in the other of its operative
positions. Terminals 33 are electrically con-
nected with the running winding of the motor
and terminals 34 are connected with the start- .

ng winding of the motor, all electrical con-

nections being of the usual type so that when
the switch is in the position as shown in Fig, 1,
both starting and running windings of the elec-
tric motor will be operative to start the motor, .

the switch being operated by the centrifugal

member when the speed of the motor reaches.

a predetermined value to disconnect the start-
ing winding of the motor and render only the
running winding thereof operative. |
Movable member 35 of the switeh has two in-

sulating collars 40 and 41 attached thereto, the
insulating collar 40 fitting loosely over the body.
portion of the stud 3{ while the insulating collar
41 fits loosely over the body portion of the stg-

tionary terminal 32, whereby said movable switch
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member is loosely supported by these terminal
posts or studs 31 and 32. Stud 3{ has a head 43
providing an abutment for the spring 46, the
other end of the spring engaging the insulating
collar 40 secured to the movable member of the
switch 35. Stud 32 also has an enlarged head
portion which acts as a stop against which the
insulating collar -41 on the movable member ot
the switch may abut. Spring 46 exerts a yleld-
able force against the one end of the movable
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member 35 of the switeh urging it away from

the head portion 45 of stud 31 and toward the
insulating plate 30. This spring effort thus urges
the movable member 35 of the switch, with con-
tact 37 on terminal 24 first acting as a pivot,
clockwise as regards Fig. 1, and later the contact
- 36 on said movable member engaging terminal 33

4 .
the motor so that the required spacing between
the aXis of the standard or pin 60 is predeter-
minedly spaced relatively to the switch carried
on the end cover 22. If, under high commer-
cial production, the stator 23 and consequently
rotor 24 and shaft 2% were pressed into the motor

housing 28 too far the predetermined spacing be-
tween the pin or standard 63 relative to the
switch would not obtain, this pin 69 being too
close to the switeh in this instance, thus causing
the felt portion 64 of the weight member 63 to

- pinch the movable contact member 35 of the

15

acts as the pivot about which this clockwise

movement of the movable contact member 33
under the effect of spring 45 continues. Under
these . circumstances contact 37 would be out of
electrical engagement with its terminal 34 to open
the starting circuit. = - |

The movable member 35 of the swilch has a
dish shaped end portion 50 representing a frusto-
conical, tapered surface 5{, the dish-shaped end
being centrally apertured as at 52 to permit the
shaft 25 of the motor to extend therethrough.

As previously stated, movable contact carrying
member 35 of the switch is actuated and con-
trolled by a centrifugal member driven by the
shaft 25. This centrifugal member consists of a
- ¢central pin or standard 60, one end of which 1is
drivingly connected with the shaft 293, the other

~ end having an enlarged head portion 61 provid-

ing an abutment for one end of the spring 62,
the opposite end of the spring engaging a weight
member 63 slidablie on the pin or standard §8.
The weight member 63 has a disclike element 64
of any suitable fabric, such as felt or the like,
larger in diameter than any adjacent portion of
the weight member 63 and engageable with the
outer surface of the dish-shaped portion 56 of
the movable contact member 3% of the switch.
When the centrifugal member is inactive and the
spring 62 maintains the weight member in nor-
mal position adjacent the driving shaft 25 the
felt portion 64 of the weight member §3 engages
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35
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45

the dished portion 50 of the switch member 35 to

hold it in the position as shown in Fig. 1 in which
the contact 371 engages terminal 34 and acts as
the initial pivot for movement of the switch mem-

50

ber 39, contact 38 being held out of engagement

with its cooperating stationary terminal 33 and
the spring 46 compressed. Thus in this inactive
bosition the starting and running windings of
the motor are interconnected so that when elec-
trical energy is conhected therewith these wind-
ings will become active to start the electric motor.

It has been stated previously that the switch
illustrated in the present invention is the one dis-

closed in the TUnited States Patent 2,182,977,

issued to Calvin J. Werner on December 12, 1939.
In this patented switch the pin or standard sup-
porting the centrifugal weights is secured to the
driving shaft by extending through a hole in said
shaft. In the patented construction the center
of the weights supporting pin or standard is not
shiftable longitudinally of the shaft but on the
contrary is fixed lengthwise of the shaft. This
type of construction is disadvantageous, especially
where the eleciric motor is commercially pro-
duced in large numbers. BYy securing the weight
supporting pin on the shaft in the manner as

shown in the Werner patent the shaft 25 of the

53]

switch and therefore seriously affect its operation
as well as increasing the wear between the felt
washer or disc 64 and the dish portion 50 of the
switch upon which said felt washer 64 rides con-
tinually in a circular path during the operation
of the motor. If on the other hand the shaft 25

-0f the motor were not positioned inwardly of the

frame sufficiently then too great a spacing be-
tween the pin or standard 60 and the switch
would obtaln thereby materially affecting the op-
eration of the switch by the centrifugal member.
Thus, it may be seen that to maintain the high-
est efficiency of switch operation and to reduce
wear to a minimum the predetermined spacing
between the centrifugal weight supporting pin
or standard 6@ and the switch itself must be
maintained, a difficult and expensive require-

‘ment, particularly where electric motors are pro-

duced in great numbers commercially. |

The present invention provides means for driv-
ingly attaching the centrifugal element to the
shaft while maintaining the predetermined spac-
ing between the pin or standard 60 and the switch
regardless of the variations in the position of the
stator 23, rotor 24 and its shaft 25 in the motor
housing. In Fig. 1, the end cover 22 has a cen-
tral cup shaped member 10 rigidly secured there-
to coaxial of the housing and substantially of the
shalt 23 of the motor. The inner end of this cup
Is recessed to. receive a spacing element or washer
11, the exposed end surface of said washer 7i be-
ing predeterminedly spaced relatively to the
switch and its component parts, particularly the
movable contact member 35 and its associated
stationary contact terminals 32 and 83. This
spacing collar 11 provides an abutment for the
end of a sleeve member 72 slidably fitting upon
the shaft 23. Fig. 2 shows the inner end of the
shaft 25, which extends into the sleeve 12, as be- -
ing bifurcated providing a slot 73 extending
lengthwise of the shaft. The weight supporting
pin or standard 60 extends through aligned open-
ings in the sleeve 72 and through the elongated
slot 13 in the shaft, thus operatively connecting

- the centrifugal element with the shaft 25 so that -
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motor must be exactly located longitudinally in x5

it must rotate with said shaft but, due to the elon- |
gated slot 73, relative lengthwise movement he-

tween the shaft and its surrounding sleeve 12, may
obtain. A spring 76 is interposed between the
end of the shaft 25 and an abutment formed -
within the sleeve 72, this spring substantially
urging the sleeve 72 to engage and ride upon
the spacing collar 7{.. The holes in the sleeve 72
through which the weight supporting pin or
standard 60 extends are definitely located rela-
tively to the end of the sleeve 72 engageable with -
the spacing collar 7¢. Thus, the axis of the pin
or standard 60 is predeterminedly spaced and
held in said predetermined space by the spacing
collar Ti. Therefore, if the motor parts 223, 24
and 2% are moved into the housing 20 beyond the
proper location therein the shaft 25 merely slides
within sleeve 72 and in no way effects the prede-~ -

termined spacing between the centrifugal weight |
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supporting post or -standard 60 and the switch.
If, on the contrary, parts 23, 24 and. 25 are not.
pushed -into the housing 20 a sufficient distance

then shaft 25 will - not extend into the sleeve 712

the:same -amount. However, said sleeve T2 will -

still be maintained against the spacing collar 11

by the spring 716 and thus-the predetermined .

spacing between the switch and the post or stand-

ard 60 of the centrifugal element is maintained.

If at any time it is necessary to vary this pre-
determined spacing, the spacing washer 11 may
be replaced with a thicker or a thinner one, de-
pendent upon . the necessary or desired sbacing
between the centrifugal element and the switch.

Fig. 5 is a modified construction slightly differ-
ent from the one illustrated in Fig. 1. In the con-

struction in Fig. 5 the end cover plate 122 of the

motor has a ball bearing 123 in which the shaft.
125 is rotatably journaled. The sleeve {12 is se-

cured to shait 129 by a screw 112 threaded in the
sleeve and exfending into a keyway {714 in the
shaft 125, whereby said sleeve is secured to the

shaft so that it must rotate therewith but mayv

move-longitudinally thereon. The weight mem-

ber 163 of the centrifugal element is slidably car-

ried on the pin or standard 160 which is rigidly

secured to sleeve 112 in any suitable manner and
extends radially therefrom.  In assembling this
construction, proper shim washers 124 are:-placed
about the shaft 129, said shim washers engage
the inner race of the ball bearing (23 and being.

In turn engaged by the one-end of the sleeve 72,
The proper thickness of shims 124 will therefore
predeterminedly space the axis of the post or
standard {60 of the centrifugal device relatively
to the switch and its elements 35 and 30. A spring
1716 is interposed between the sleeve 172 and the
rotor body 124 on shaft 25, this spring constantly
urging-the sleeve 12 into engagement with the
spacing shim washers (24 so as to maintain the
proper spacing between the centrifugal element
and the switch. Thus, the position of the shaft
and its rotor may vary axially without effecting
the predetermined spacing between the centri-
fugal element and the switch. If this spacing is
to be altered different shim washers 124 are ap-
plied so as to provide the proper spacing.

In Fig. 4 & further modification of the construe-
tion is illustrated. Here the sleeve 212, slidable
on shaft 229, has the pin or standard 2608 ex-
tending through aligned holes therein and through
the slotted end 273 of the shaft 225. This pin is
secured to sleeve 212 a predetermined distance
from its end engageable with spacing shim
washers 211 fitted about the shaft 225 and engag-
ing the rotor body 224 secured to the shaft 225.
The sleeve 212 is held against these spacing shim
washers 2171 by an end thrust washer 220 en-
gaged by a screw 221 threaded into the end of
the shaft 225. Thus the proper selection of spac-
ing shim washers 271 will maintain the centri-
fugal element in desired spaced relation with the
switch supported on the end housing 222,

From the aforegoing it may be seen that the
present invention provides an improvement for
centrifugally actuated switches, particularly of
the type shown in the Werner patent supra, this
improvement being of a simple nature and elimj-
nating the expensive and time requiring neces-
sity of absolute location of the rotating parts
of the motor relatively to the electric switch on
the motor adapted to be actuated by the mech-

anism carried and rotated by said rotating por-
tions of the motor. Variations, if necessary, may
easily be provided for by the mere changing of
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6
the spacing washers; certain ones being standard
for certain required spacing between centrifugal
elements and the switch and others being neces-
sary for variations in other spacings.

While the embodiment of the present inven-
tion as herein disclosed, constitutes a preferred
form, it is to be understood that other forms
might be adopted. .

What is claimed is as follows:

1. In a device of the character described, a
stationary housing; a rotatable shaft: a con-
trol device attached to the housing said control
device having a shiftable member; of centrifugal
means driven by said shaft and engaging said

-shiftable member, said means being operative in

response to centrifugal force to actuate said
shiftable member; a sleeve slidably carried by
the shaft; means fixedly attaching the centrifu-
gal actuating means to the sleeve and connect-
ing the sleeve to the shaft for causing the sleeve
to rotate with the shaft and be slidable longi-
tudinally relatively thereto; an immovable locat-
Ing spacer presenting a surface predeterminately
located relatively to the control device, said sur-

face being engaged by one end of the sleeve: and

means engaging the other end of the sleeve for
nolding it against the spacer.

2. A locating device for a centrifugal switch ac-
tuated by a rotating shaft, said switch comprising

stationary contacts supported upon a stationary

frame, cooperating movable contacts carried by
a spring loaded actuator, and a spring loaded
weight slidable on a rod driven by said shaft
said weight engaging the actuator to control it:
a spacer bearing carried by said stationary frame
in predetermined relation to said stationary con-
tacts thereon:; a sleeve slidably mounted upon
sald shaft and having the rod extending di-
ametrically through it and through a slot in
said shaft, rotatably securing said sleeve to said
shaft; and a spring interposed between said shaft
and sleeve and urging the latter against the
spacer bearing for predeterminately locating the
rod relatively to the stationary contacts.

3. A locating device for a centrifugal switch
in which a spring loaded centrifugal member is
driven by a rotating shaft and engages a spring
loaded contact carrier for controlling its op-
eration in accordance with the rotating speed
of said shaft; a stationary frame supporting
terminal contacts of the switch; a predetermi-
nately sized spacing member on said frame: and
a sleeve slidable on said shaft and operatively
connected to said shaft to rotate therewith, said
sleeve having said centrifugal member attached
thereto and being yieldably urged against said
spacing member for predeterminately locating
said centrifugal member relatively to the con-
tact carrier regardless of the longitudinal loca-
tion of said driving shaft.

4. In a device for predeterminately locating a

centrifugal switch actuator carried and driven
by a rotating shaft, relatively to the actuated
member of the switch which is carried by a sta-
tionary housing in which the shaft is journalled,
the combination with a sleeve on said shaft se-
cured thereto so as to be rotated therewith and
capable of longitudinal movement relatively
thereto; said sleeve having said centrifugal
switch actuator, fixed thereto so as to rotate
therewith and be spaced predeterminately from
sald one end of the sleeve; spacer means on the
housing, providing an abutment surface prede-
terminately located relatively to said actuated
member of the switch; and a spring engaging




3,624,814

7
said sleeve and urging its said one end into en-
gagement with said spacer means. -

9. In a device of the character descnbed the
combination with a stationary housing in which
a rotatable shaft is journalled, of a control de-
vice secured within said housing said device
having a shiftable member spring actuated into
its one position; a spring loaded centrifugal actu-
ator driven by said shaft and engaging said
shiftable member for controlling its operation:
a sleeve slidably- fitting upon said shaft; a pin
secured to said sleeve and extending through a
longitudinal slot in said shait for securing said

sleeve to said shaft to permit relative longi-
15

tudinal movement therebetween and cause said

10

sleeve to-rotate with said shaft, said pin sup- -

porting said centrifugal actuator; and means for
securing said sleeve upon said shaft S0 that said
centrifugal actuator is predetermmately located
relatively to said shiftable member. I
6. In combination with a housing having a
cevel and a rotatable member journalled therein,
of a switch secured to the cover and having a
movable contact arm; a spring loaded centrifugal
element engaging said movable contact arm for
actuating iv, said element being driven by said
rotatable member a, sleeve slidably carried by
said rotatable member and yieldably urged to
engage said cover; and means secured to said
sleeve at a predetermmed dlsta_nce from its por-
tion engaging said cover, said means connecting
said sleeve with said rotatable member to permit

sliding movement thereof relatively to said sleeve

but causing said sleeve to be rotated with said
member, said means supporting said centrifugal
element.

7. In combination Wlth a, housing having a
cover and a rotatable member journalled therein,
of a switch secured to the cover and having a
movable contact arm; a sprlng loaded centrifugal

element engaging sa,ld movable contact arm for
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actuating it, said element being driven by said
rotatable member; supporting means for said
centrifugal element, adapted to be placed on said
rotatable member so as to be driven thereby yet

- to. be slidable longitudinally thereof: and means

operative predeterminately to locate said sup-
porting means on saild rotatable member and
secure it thereto whereby said centrifugal mem-
ber is predeterminately located relatively to said
movable contact arm of the switch. |

8. In combination with a housing having an
attachable cover and a shaft rotating in said
housing, of a switch consisting of stationary con-
tacts insulatingly attached to said cover and
cooperating, shiftable contacts attached to a lever
movably carried by said cover; a spacer dise in
the cover, said disc having an exposed surface
predeterminately located relatively to said switch -
lever; a spacing member telescopically engaging
sald shaft; resilient means interposed between
sald shaft and spacing member, said means con-
stantly maintaining said spacing member against
sald spacer dise; and a centrifugal device oper-
ative to actuate the switch lever, said device
having a rigid, supporting pin radially anchored
to the spacing member in predetermined rela-
tion to the end of said member engaging the
spacer disc and extending through an elongated
slot in said shaft so said spacing member is ro-
tated thereby and is slidable longitudinally
thereof |
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