Dec. 12, 1939.

ANARN\N \Ci\ﬁi\be{\bC\

27 zo;?a—ﬁ

C. J. WERNER
CENTRIFUGAL SWITCH
" Filed Oct. 23, 1936

35

37

370

3 3¢6

421
| 38
38a
L

2,182,977

2 Sheets-Sheet 1

4
52
4
A 3
Fig 1 S Fig 2
2 S
20 . az
48 37 pol 3
2 37 B R K A éx <:) | 0 &
s 39 Pasws or Werenr 4rf ! o- 2
P 35
&L Frep T _(: | e
oarm i o W LT S X R -
S \ =42
; 38 ) -
29 2d 37 294
5 38a [\
=TI : 432 = ; ?8
5 ‘6 ~ v RS
d ) 25
74/ < 45
Y/ 46
T e - /
~ - 3
26 |33 3z 44 ]_'154 34
4 Soadur jhw;NTOR
— . a/virz /. erner.
firg.5 BY - ,
i - 4“,@.,,; Tarelomaect ek,

Ho ATTORNEYS




Dec. 12, 1939. v C. J. WERNER v - 2,182,977

CENTRIFUGAL SWITCH

Filed Oct. 23, 1936 2 Sheets-Sheet 2

92 35 AN*

© . INVENTOR
Lalvin.J/ Werner

| ‘ M?W?fofy

Je ATTORNEYS




Patented Dec. 12, 1939

2,182,977

UNITED STATES PATENT OFFICE

Calvin J. Werner, Dayton, Ohio, assignor to Gen-
eral Motors Corporation, Detroit, Mich., & cor-

_poration of Delaware
Application October 23,
18 Claims.

This invention relates to centrifugal switches
and mére particularly. of the type used for con~
trolling the starting circuit of an alternating
current motor. )

An object of the present invention is to pro-
vide a switch of the class indicated which is.
simple and economical in construction and highly
efficient in operation. .

More particularly it is an object of the pres-
ent invention to provide, in combination with &
shaft and a switch mounted adjacent thereto a
speed responsive means carried by the shaft for
normally holding the switch in one of its oper-

. ating positions and for operating in a way such’
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as to allow the switch to move quickly to another
position when the speed of the shaft reaches &

predetermined value. The speed responsive -

means also operates reversely to quickly return
the switch to its normal position when the speed
of the shaft is decreased to a certain value. This
quick movement i§ generally known as snap ac-.
tion. This snap action of the switch is accom-
plished by & speed responsive device including
a rod extending radially from the shaft, a weight
slidable on the rod and a weight controlling
spring that is so designed that its rate of build-
up is less than the rate of build-up of the force
of the weight due to centrifugal action. By this’
arrangement the weight is ntoved from a lesser
to a greater radius with a quick action when the
shaft has reached a certain speed; and the
weight will move from the greater to the lesser

_ radius when the speed of the shaft is decreased

50

to a certain value.

Further objects and advantages of the pres-
ent invention will be apparent.from the follow- .

ing description, reference being had to the ac-
companying drawings wherein a preferred em-
bodiment of the present invention is .clearly’
shown. , . - - . .

In the drawings: - . )

Fig. 1 is a fragmentary longitudinal sectional
view of the electric motor segment with a cen-
trifugal switch embodylng the presentinven-
tion. . :

Pig. 2 is a sectional view taken on the line 2—2
of Fig. 1. .- : .
" Pig. 3 is & fragmentary sectional view similar
to Fig. 1 showing the switch in its operative posi-

Fig. 4 1s a sectional view taken on the line 4—4
of Fig. 3. o :

Pig. 5 ¥8 a fragmentary longitudinal sectional
view of a motor showing a modified form of &
centrifugal switch. '

1936, Serial No. 107,121
(C1 200—80) : - ,

Fig. 6 is a view similar to Fig. 5 showing the
switch in its operative position. ‘
Figs. T and 8 are sectional views taken on the

- Ynes T—17 and 8—8 of Figs. 5 and 6 respectively. -

Fig. 9 is a diagram illustrating the action of
the speed responsive means. B

Referring to the .drawings, a field frame 20
' carriés a stator frame 21 which in turn carries
stator windings 22 and 23. The frame 20 sup-
ports end members 24 which provide suitable ;o -
bearings, not shown, for an armature shaft 25
which supports a rotor 26. )

The shaft 25 is provided with a fransverse
opening 27 through its axis to provide a bearing
- surface for a rod 28 of a centrifugal device 29. 35
This centrifugal device comprises the rod 28
which is free to slide through the opening 217,

a laminated weight 31 and a cam or washer 82’

.of hard felt or similar fibrous material.- The
weight and the cam are supported on the-rod 28 go-
between a head 30 provided by the rod and one
side of the shaft 25. On the other side of the
shaft a spring 83 surrounds the rod 28, one end

of the spring bearing against the shaft 25 and
the other ‘end bearing against an adjustable nut o
34 to restrain the centrifugal action of the weight
until & certain predetermined speed of the shaft

25 has been reached. The spring 33 normally
urges the weight members 3| toward the motor
shaft as shown in Fig. 1. When the shaff is ro- gg
tating above a predetermined speed, the weight .
31 and the cam 32 are moved radially outward
against the tension of the spring 33, as shown ' ~
in Fig. 3, to allow a switch 35 to be actuated
with & quick action to open a starting circuit.

The switch construction includes a plate 36,
preferably of insulating material, Wwhich is se-
“eured to the frame 24 by studs 37 and 38 car-
rying flanged bushings 37a and 38«, respectively,
made of suitable insulating material. “The plate ,, .
also supports a pair of stationary terminals 89 ™
‘and 40. Cooperating movable contacts 41 and
42 adapted to engage the stationary contacts 39
and 40 respectively, which are supported on a
plate or lever member 43. The member is pro- &
vided with spaced openings on Its vertical di-
mension and is supported on the . insulating
bushings 37¢ and 28a. The openings’ are of -
greater- dimensions than the bushings so as-to
provide a loose connection between the lever and g,
the bushings. ' ~

“The lower end 44 of the plate 43 is of dish
form providing a conical portion 45 and a.fiat
portion 48. The flat portion is provided with an
opening AT which is of greatei' dimension than gg
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-moving ragdially therewith.

2

the shaft so as to permit free longitudinal move-
ment of the lever relative to the shaft 26.

A light spring 48 is coiled about the insulating
bushing 31a around the stud 37 and is disposed
between the plate 43 and the flange portion of
the insulating bushing 3%a. The spring normally
urges the end of the lever member 43 adjacent
which it is mounted toward the insulating plate
36, thereby tending to rock the contact 42 on
the terminal 40, which provides & pivot for ‘the

lever while the contacts are in engagement.

‘When the motor is at rest, the spring 33 urges
the weight and the cam 32 toward the shaft 26,
see Fig. 1. In this position the cam 32 will en-
gage the flat portion 46 to urge the dish portion of
the actuating plate 43 toward the end member

'24 and hold the contact 42 of the switch 36 in

good electrical engagement with the contact
terininal 48. When the motor shaft 2§ is ro-
tated and reaches @ certain speed the force of
the weight 3i, due to centrifugal action, is equal
to or slightly greater than the resisting effort of

the spring 33. This creates an unstable condi- _

tion, therefore the weight 3§ wili move outwardly
to a greater radius and cause the switeh to oper-
ate with a snap action to open the starting cir-
cuit. This is accomplished due to the fach that
the spring 33 is so designed that its rate of bulld
up is less than the rate of build up of the forees
of the weight 31 due to centrifuge? action. This
causes the weigh$ to move io o grestsr radivs
with o guick action. A similar action of the
welght takes place when the spesd of
decreases io cause the switeh fo be oparated io
close the starting clreuit with o guick action.
The action of the weight 81 w eeren
the spring 33 can be undersiond
to the disgram shown in Fig, 8.
horizontal base line represenis vericus
Re, Rz and R4 of the weight 82, the redl
the distance from the cenfer of
the center of the mass of the wei

the welght 31 when the shar

namely, 1100 R, . 17, 1200 B. E 09
R. P, M., respectively. Assuming thai the welghi
31 is to stari to move oubtwardly from the shafi
25 at 1300 R. P. M., the spring 85 is so con-
structed that its law of action will conform to
the line g3—f1 which has 2 siope less than
in other words, the spring 33
is so designed that its rate of build-up is less
than the rate of bulid-up of the force of the
weight 31 due to centrifuge! action. It will be
observed by comparing the slopes of lihes as—b:
and az—bs that, once the weight starts. o move
away from the shaft, it will move quickly to its
outer position designated by the vertical line
from point Rs. Having once moved tc the radius
R+ the weight 31 will remain af that radius until
the shafi speed is reduced to slightly below
1100 R. P. M. whereupon the spring 38 becomes

effective quickly to move the weight 31 toward .
‘the shaft 25 so that its radius returns to the
“value Ri. To summarize, the weight 2§ moves

rapidly from radius R: to radius R¢ when the
shaft speed has increased to 1300 R. P. M.;: and
the weight 31 will move from radius R« o radius
Ri1 quickly when the shaft speed has decreased
to 1100 R, P. M. This operation of the weight 3§
is used to effect rapid movements of a switch

‘actuating plate or contact carrier 4% between

its two extreme positions of operation. In this

" tion 46 to urge the dish shaped portion of the

2,183,977

way switch contacts controlled by the plate 43
are caused to be engaged or separated quickly by
& movement which is genersally called a snap
action. o

The operation of the switch 35 to open the &
starting circuit is as follows: When the weight 31
moves outwardly the cam 32 moves with it as

‘'shown in Fig. 3.. When the weight 31 and the

cam 32 are in this position, the spring 48 moves
the end of the lever member adjacent the spring I
48 toward the member 24 using the contacts 48
and 42 as a pivot for the plate until the contact
41 engages the contact 39, then the pivot for the
plate is shifted to the contacts i and 38 which
causes the contact 42 to break quickly from the 1§
contact 48 to open the starting circuit of the
motor. By this arrangement, the contacts not
only break quickly, but the contact points are
kept clean and free of surface deposits that re-
sult from arcing at the contact points.

Referring to Figs. 5 to 8 inclusive, the modifi-
cation of the centrifugal device and of the switch
structure are shown. The centrifugal device
mounted on the shaft 25 comprises & rod 59 hav-
ing a knurled portion §!. In this instance, the
knurled portion is forced imto the transverse
opening 27 provided by the shaft 25 to firmly
hold the rod to the shaft. A fan 52 is secured
on one side of the shafi by the rod in order to
meintain o circulation of air within the motor
fraime. The fan comprises two arms §3 and an
intereaediate arcusie portion 5% complementary
to the clrcumierence of the shafs 25. The arcu-
ate portion is provided with an opening through
which 2 portion of knurl cn the rod protrudes
and riveted over, 25 ab 60, to Armiy hold the
fon on the cheft. On the other side of the shaft,
the red 50 is smeoth and extends radially from
biae shoft and slidebly supports & weight 80 hav-
Ing an annuler fonge G upon- which rests a
cam membsr 02 meade of hard feli or similar
dbrous moterial

&

30
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"85

! - ‘ fe of the seat and =
the cam 02 to normally hold the waight and cam
membar toward the shafi 25. Felt or cork wash-
ers 67 are supporied on the rod, one being dis-
posed between the cup-shaped member 64 and
the weight and another washer being disposed
betweeh the weighi and the shafi. . The washers
serve to prevent noise which might oceur if the
weight was o engage metal parts while the shaft
is rotating. ' -

The swiich construction shown in Pigs. 5 to 8
inclusive, is similar to that previously described
with the exception that the plate 36a supports
only one sef of stationary terminals, namely, 40g.
The actuating plate or lever 43¢ supports a set
of movable contacts 42a and is provided with a
set of spherical shaped bosses 10 which provide
a pivot for the lever during the separation of
the contacts. .

- Now referring to Figs. 5 to 8 and when the
motor is at rest the spring 66 holds the weight
€8 and the cam member 62 adjacent the shaft
25, see Fig. 5. While the centrifugal ‘device is
in this position the cam 62 engages the flat por-

80

‘85,

85

0
lever member 43a toward the end member 24 and T

causes the contacts 42a and 40a to be in good
electrical engagement with each other. When
the shaft 24 is rotated at & certain speed the
force of the weight 88, due to centrifugal action, 75
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is equal to or slightly greater than the resisting
effort of the spring 66 and allows the weight to
move outwardly to a greater radius with a-quick
action and causes the switch to be operated
with a quick action. - This quick action of the
switch is accomplished in the following man-
ner: As the cam 62 moves outwardly with the
weight 68 to a greater radius, the spring 48 will
move the end of the lever member 43¢ adjacent
the spring toward the insulating plate 36a.
When this happens the contacts 48a and 42a
act as a pivot for the plate 43a until the bosses
19 engage the plate 38a. When this occurs the
pivot for the lever 43a is shifted from the con-
tacts to the bosses T8 and the adjacent surface of
plate 36a and causes the contacts 48a and 42a
of the switch to be separated quickly by a move-
ment which is generally called a snap action,

It is obvious that the constructions of the
switches disclosed and the means by which the
switches are operated are such as to provide an

efficient contact engagement in either position of .

the switch shown in Figs. 1 to 4 while that con-
struction shown in Figs. 5 to 8 the contacts must
be well closed or fully opened, and that the cen-
trifugal devices for actuating the movable switch
member will operate to produce a rapid breaking
 of the contacts, thus reducing to a minimum the
"tendency to arc when the contacts are sepa-
rated. .

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, all coming within the _scope
< of the claims which follow.

What is claimed is as follows:

1. A centrifugal switch comprising in combi-.

nation; a stationary frame; fixed and movable
contacts carried by the frame; a rotary shaft
‘journaled in the frame; a speed responsive de-
_vice radially supported from the shaft for nor-
mally holding the movable contact in one of its
operating positions, said device including a rod
extending through the shaft, a weight carried by
% the rod and spring balanced so as to be speed
responsive; and means carried by the weight for
.controlling the movable contact.-

2. A centrifugal switch comprising in combi~-
nation; a stationary frame; fixed and movable
contacts carried by the frame; a rotary shaft

journaled“in the frame; a speed responsive de--

vice supported on the shaft for normally holding
the movable contact in one of its operating po-
sitions, sald device including a rod slidable
through the shaft and in a direction {ransverse
to the axis of the shaft, a weight supported on
the rod on one side of the shaft, and a spring
carried by the rod on the opposite side of the
shaft tending to restrain the movement of the
rod through the shaft; and means carried by
the weight for controlling the movable contact.

3./A centrifugal switch comprising. in combi-
: nation, a shaft; a frame member providing a
" bearing for the shaft; a stationary contact insu-
,}atingly supported on the framée member; a mov-
- able ‘contact pivotally supported from the frame
member; spring means tending to urge the mov-
able contact away from the stationary contact;
speed responsive means radially supported on‘the

shaft;: means associated with speed responsive

means for normally holding the movable contact
in engagement with the stationary contact and

adapted to move radially outwardly after a cer-

tain predetermined speed permitting the spring

75 to separate the contacts.

4 A centrlfugal switch comprising in combl-
nation; a stationary frame; fixed and movable
contacts carried by the frame; a rotary shaft
journaled in the frame; a speed responsive de-
vice supported on the shaft to normally hold the
movable contact in engagement with .the fixed
contact, said device including a rod fixed to the
shaft and having one end thereof extending ra-
dially from the shaft; a weight slidable on the
rod; a spring for restraining the weight against
centrifugal force up to a predetermined value;
and means carried by the weight for controlling -
the movable contact.

5. A centrifugal switch comprising in combi-
nation; a stationary support; a rotary shaft jour-
nalled 'in the support; a fixed terminal carried
by the support; a plate loosely carried by the
support; a contact carried by the plate; a spring
acting upon the plate and tending to urge the
contact out of engagement with the terminal; a
speed responsive device radially supported on the
shaft ‘to- normally hold the movable contact in

- engagement with the terminal, said device in-

cluding a weight adapted to move radially from
the shaft: resilient means for restraining the
movement of the weight against centrifugal force
up to a predetermined value; and means carried
by the weight and engaging the plate to normally
hold the contact carried thereby in engagement
with the terminal and to place the spring under
compression and permitting the spring to actu-
ate the plate to separate the contact from the
terminal when the weight has moved radxally a.
predetermined distance.
6. A centrifugal switch comprising in combina-

tion: a rotary shaft; a support; a fixed terminal
insulatingly supported on the support; a movable

‘plate pivotally supported on the support, said

plate carrying with a contact, a spring tending
to move the plate and.the contact from the ter-
minal; speed responsive means carried by the
shaft td control the movable contact, said means -
including a slidable weight adapted to move ra-
dially with respect to the shaft; a disc carried
by the weight; and resilient means normally urg-
ing the weight toward the shaft and the disc

.against the plate whereby the contact is nor-

mally held in engagement with the terminal, ‘and
said disc permitting the spring to move the plate

.to separate the contact from the terminal when

the weight has moved outwardly a certain dis-
tance in opposition to the resilient means by cen-
trifugal force.

7. A centrifugal switch comprising in combi-’
nation a rotary shaft; a stationary support, a
fixed contact insulatingly carried by the support;
a spring urged movable member slidably mount-
ed on the support; a boss and a contact carried
by a member in spaced relation thereon and pro-
viding pivot points for the member; and means
carried by the shaft for normally holding the
contacts in engagement with each other, sa'd
means being responsive to centrifugal force pro-

- duced by rotation of the shaft to permit the con-,
tact carried by the movable member to form a g5

pivot therefor until the boss engages the support .
whereby the ‘pivot for the movable member is =
shifted to cause the contacts to break  quickly.
8. 1In a device of the character described, the
combination comprising, a support; spaced ter-
minals carried by the support; a lever loosely
mounted on the support and carrying spaced

‘contacts adapted to engage the terminals, the

contacts being arranged on the lever that one or -

the other acts as & pivot for the lever depending 75
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upon the position of the lever; a rotary shaft;
speed responsive device supported from the shaft
for normally holding one of the contacts in en-
gagement with a terminal controlling the lever;
and spring means for shifting the lever to change
the pivotal point of the lever in accordance with
the speed of the shaft. ’ :
9. A centrifugal switch comprising in combina-
tion; a support; spaced stationary terminals
mounted on the support; & lever loosely mounted
on the support and carrying contacts adapted to
engage the terminals, the contacts being spaced
that one or the other engages & terminal to form
& pivot for the lever depending on the position of
the lever; a rotary shaft; and means carried by
the shaft and responsive to centrifugal force in-
duced by rotation of the shaft for normally hold-

ing one of the contcts in engagement with a ter- -

minal; and resilient means for actuating the lever
after a predetermined movement of the speed re-
sponsive device.

10. A centrifugal switch comprising i1 combi-

nation; a support; spaced stationary terminals-

carried by the support; a shaft rotatably mounted
with respeci to the support; & movable lever
mounted on the support and carrying contacis

adaplted o engage the terminals, the contacts

being so arranged on the lever thaj one or the

other acls as & pivot for the lever depending upom -

the position of the lever; and speed responsive
means radially supported: from the shafl for nor-
mally holding one of the contacts in ensegement
with & terminsl; and resilient means for shifilng
the lever o change the pivotel point thereof after

g & ceriain radial movemens of the spsed respom-

sive means. . -

11, In & switch, the combination comprising;
2 support; spaced ierminals carvied by the sup-
pory; 2 lever Jocsely mounted on the supgort and
carrying spaced coniacts, the contecis balng so
arranged on the lever thas ons or the oiher osis

25 Divos for the lever depsnding upon the position

of thelever; a shaft; o device carrled by the shafl
and responslve to the speed of the shafl for nor-
mally holding cne of the contacts in engazement
with one of the terminels; and spring me2ns og-
seelated with the lever and operable nfter o car-
tain radial movemen$ of the device to shif the
lever causing another contach to engase another
terminal whereby the first mentioned contact is
separated quickly from its terminsl. =

2. In & device of the class described, the com-
bination comprising; & supporé; o terming! insu-
latingly carried by the support; z lever loosely
mounted on the support and provided with a boss
and ‘carrying & contact, ssid contact and boss
being so arranged on the lever that either the
boss or the contact provides = pivot for the lever
depending upon the position of the lever; s shaft;
& device carried by the shafi and responsive to
the speed of the shaft for normally holding the
‘contact In engagement with the terminal; and
spring means acting on the lever after o certain
radial movement of the device to shift the lever
causing the boss to engage the support whereby
the contact is separated quickly from the ter-
minal.

13. The combination of & motor governor hav-.

Ing a weight member adapted $o-trovel radially
in a certain path and to control an clectric power
circuit connected with ¢the motor; 2 moveble
switch member normally held in a circuit closed
position by the welght member; and resilient
means normslly held under compression when
sald member is in {5 normeal position, said resil-

- able radially o ]
normally holding $he movable contact in enzags-

- 2,183,977

ient means operating to move the switch member
to its open position when the weight member has
moved outwardly a predetermined distance by
centrifugal force. - :

14, A centrifugal switch comprising in combi-
nation; a shaft; a stationary support; a plurality
of fixed terminals carried by the support; a spring
urged movable member slidably mounted on the
support; a plurality of contacts carried by the
member and providing pivot points for the mem-
ber; and means carried by the shaft for normally
holding one of the contacts in engagement with
a terminal, said means being responsive to cen-
trifugal force produced by rotation of the shaft
for permitting the engaged contact to form a pivot

-for the member until another contact engages

another terminal“v’rhereby the pivot for the mov-
able member is shifted thereby causing the first
mentioned contact to separate quickly from its
terminal. ) : ’ ' ’

15. A centrifugal switch comprising in combi-
nation; a shaft; a support; 2 terminal carried by
the support; & movable contaci; means caxried by
the shafi and movable radially of the shaft in
response to the rotational speed of the shaft, said

) 1

b1

means normally holding the movable contact in -

engagement with the terminal; a spring for sep-
arating the movable contact from the terminal
whenlsaid means has roved radially outward &
certain distance in response $o the rotational
speed of the chafi; and means associated with the
moveble coniach end cooperating with the sup-
pord o couse the moveblé contact to separate
auickly from the Serminal. - :

18, A cenirlfugal switch comeprising in eombi-
nation: o fGuxed conbact: & movable contact; g
roiatable meml means carried by and mov-
2 rotatable member, said means

maent with ihe stotionory contacs; and resilient
menns fov separabing the mnovable contact from
the stablonary coninet when the 8
mmeans has moved rodially cutward
tance In response to the rotationsl
roeetable maember. .

19. A centrifugal switch comprising in combi-
naiion; o Axed contach; @ movable conbscs; a
shofs; o spesd responslye devies carried by the
shalft and Including & poré adapied o fravel
radially of the shafi, sald pars normally holding
the movable coniact in engagement with 'the
stationary contact, and spring means for sep-
arating the-movabie contact from the stationary
contact when the part is moved outwardly a pre-
determined distance in regponse to the rotational
speed of the shaft. : :

18, In & starting switch, for an electric motor
having a stationary frame and a rotor therein,
the combination with & pair of fixed terminals
carried by the frame; s lever loosely mounted
relative to.the fixed terminals and carrying spaced
contacts, said contacts forming pivots for the

Arst mentioned
1 o gerbain dis-
veed of the

Jever on the fixed terminal contacts; centrifugally

actuated means radially supported from the shaft
for normally holding one of the contacts in en-
gagement with one of the fixed terminals; and
yieldable means for shifting the length of the lever
whereby the other contact is moved into engage-
ment with the other fixed terminal cauging the
normally engaged contact to be separated with a
snap actlon when the centrifugal actuated means
has moved radially ocutwardly a predetérnxjned

distance. )
CALVIN J. WERNER,

30

70



