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This invention relates to centrifugal switches 
and more 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 
eficient in operation. 
More particularly it is an object of the pres 

ent invention to provide, in combination with a 
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 

5 as to allow the switch to move quickly to another 
position when the speed of the shaft reaches a 
predetermined value. 
means also operates reversely to quickly return 
the switch to its normal position when the speed 

20 of the shaft is decreased to a certain value. This 
quick movement is generally known as snap ac 
tion. This snap action of the switch is accom 
plished by a speed responsive device including 
a rod extending radially from the shaft, a weight 

25 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 moved from a lesser 

go to a greater radius with a quick action when the 

radius 

shaft has reached a certain speed; and the 
weight will move from the greater to the lesser 

when the speed of the shaft is decreased 
to a certain value. . 

as 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 en 
bodiment of the present invention is clearly ' 

40 shown. , 
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In the drawings: 
Fig. 1 is a fragmentary longitudinal sectional 

view of the electric motor segment with a cen 
trifugal switch embodying the present inven 
tion. 

Fig. 2 is a sectional view taken on the line 2-2 
of Fig. 1. 

Fig. 3 is a fragmentary sectional view similar 
to Fig. 1-showing the switch in its operative posi 
tion. - 

Fig. 4 is a sectional view taken on the line 4-4 
of Fig. 3. 

Fig. 5 is a fragmentary longitudinal sectional 
view of a motor showing a modified form of a 
centrifugal switch. 

The speed responsive . 

1936, serial No. 107,121 
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Fig. 6 is a view similar to Fig. 5 showing the 
switch in its operative position. 

Figs, 7 and 8 are sectional views taken. On the 
lines 7-7 and 8-8 of Figs. 5 and 6 respectively. 

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

Referring to the drawings, a field frame 20 
carries a stator frame 2 which in turn carries 
stator windings 22 and 23. The frame 20 sup 
ports end members 24 which provide suitable 
bearings, not shown, for an armature shaft 25 
which Supports a rotor. 26. 
The shaft 25 is provided with a transverse 

opening 2 through its axis to provide a bearing 
surface for a rod 28 of a centrifugal device 29. 
This centrifugal device comprises the rod 28 
which is free to slide through the opening 27, 
a laminated weight 3 and a cam or washer 32 

... of hard felt or similar fibrous material. The 
Weight and the can are supported on the rod 28 
between a head 30 provided by the rod and one 
side of the shaft 25. On the other side of the 
shaft, a spring 33 surrounds the rod 28, one end 
of the spring bearing against the shaft 25 and 
the other end bearing against an adjustable nut 
34 to restrain the centrifugal action of the weight 
until a certain predetermined speed of the shaft 
25 has been reached. The spring 33 normally 

10 

5 

20. 

25 

urges the weight members 3 toward the motor 
shaft as shown in Fig. 1. When the shaft is ro 
tating above a predetermined speed, the weight 
3 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 a quick action to open a starting circuit. 
The switch construction includes a plate 36, 

preferably of insulating material, which is se 
cured to the frame 24 by studs. 37 and 38 car 
rying flanged bushings 37a and 38a, respectively, 
made of suitable insulating material. The plate 
also supports a pair of stationary terminals 39 
and 40. Cooperating movable contacts 4 and 
42 adapted to engage the stationary contacts 39 
and 4 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 37a and 38a. The openings are of 
greater. dimensions than the bushings so as to 
provide a loose connection between the lever and the bushings. N 
The lower end 44 of the plate 43 is of dish 

form providing a conical portion 45 and a fiat 
portion 4S. The flat portion is provided with an 
opening 4 which is of greater dimension than 
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moving racially tierevita. 

2 
the shaft so as to permit free longitudinal move 
ment of the lever relative to the shaft 25. 
A light spring 48 is coiled about the insulating 

bushing 37a around the stud 37 and is disposed 
between the plate 43 and the flange portion of 
the insulating bushing 37a. 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 a pivot for the 
lever while the contacts are in engagement. 
When the motor is at rest, the spring 3 urges 

the weight and the cam 32 toward the shaft 25, 
See Fig. 1. In this position the can 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 5 in 
good electrical engagement with the contact 
terminal 40. When the motor shaft 25 is ro 
tated and reaches a certain speed the force of 
the weight 3, 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 will nove outwardly 
to a greater radius and cause the switch to oper 
ate with a Snap action to open the starting cis 
cuit. This is accomplished due to the fact that 
the spring 33 is so designed that its rate of built: 
up is less than the rate of toad 22 OS the force 
of the weight, 3 due to cera Eift Egg: action. This 
causes the weight to Ono've 60 S. grease. Eggs 
with a quick action. A signia: actica of the 
weight takes place wher. Rae s.s33 of 8:20 2520. 
decreases to ease he stric G 3 (23:38, :O 
close the starting circuit via & Caic actica. 
The action of the Weight 3E 78th Ses;35, 80 

the spring 33 can ea ladierstoc, vii.33. Se3e3:33 
to Ehe diagraza shot,7a in sig. 3, - 

25 the "yeighi, 3 when tas saES3 
(21-31, C3-03 &Yad g3-33 'egies2a3, G3 
the law of action of the Weiga, 8, vsic 
nannedy, 300 R. P. R.I., 209 . . . . . 
R. . y?, respectively. Assurning Brait the weight, 
33 is to start to raoye outward ly from the shaf 
25 at 1300 R. S. if..., the spring 33 is so con 
Structed that its avy of action will coefort to 
the line (13-b1 which has a stiope less than 

in other words, the spring 3 
is so designed that its rate of build-up is less 
than the rate of build-up of the force of the 
weight 3 due to centrifugal action. It will be 
observed by comparing the slopes of lines (13-b 
and as-b3 that, once the weight, starts to move 
away from the shaft, it will hove quickly to its 
Outer position designated by the vertical line 
from point RA. Having once moved to the radius 
R4 the weight 3 will remain at that radius until 
the shaft speed is reduced to slightly below 
1100 R. P. M. whereupon the Spring 33 becomes 
effective quickly to move the weight 3 toward 
the shaft 25 so that its radius returns to the 
-value R1. To summarize, the weight 3 a moves 
rapidly from radius R1 to radis R. When the 
shaft speed has increased to 300 R. P. M.; and 
the weight 3 will move from radius R4 to radius 
Ra 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 O' Contact carrier between 
its two extreme positions of operation. In this 

a189,977 
way switch contacts controlled by the plate 
are caused to be engaged or separated quickly by 
a movement which is generally called a snap 
action. " . 

The operation of the switch 35 to open the 
starting circuit is as follows: When the weight 3 
moves outwardly the cam 32 moves with it as 
shown in Fig. 3. . When the weight 3 and the 
can 32 are in this position, the spring 48 moves 
the end of the lever member adjacent the spring 
48 toward the member 24 using the contacts 4 
and 42 as a pivot for the plate until the contact 
4 engages the contact 39, then the pivot for the 
plate is shifted to the contacts 4 and 39 which 
causes the contact 42 to break quickly from the 
contact 4 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 a rod 50 hav 
ing a knurled portion 5. In this instance, the 
knurled portion is forced into the transverse 
opening 2 provided by the shaft 25 to firmly 
hold the rod to the shaft. A fan 52 is secured 
Or one side of the shaft by the rod in order to 
gaitsin a circratio of air within the moto 
frage, he fan coraptises vyo arms 3 and an 
interpaediate arcuate portion 35 complementary 
to the circuisie:ence of the ska: 25. Siae arcu 
ae gotion is ps'Ovided With an ogening through 
Wilhich 3, position of katar on the rod protrudes 
and riveted over, as at 56, to firmly hold the 
3s., C. She Shafi. O3) tha oiae side of tha shaft, 
;38 'cd 50 is Snco; an extends racially from 
a siggi, 22nd sliday Supgirts & Weight S hav 

igag aza aQattai lange 63 agon-winich rests a 
cs: in Sneza's G3 Angie of 38'd iteit or similar 
isios ZR20 is3. 33.9 iod is provided With an 
3rašegral garage 33, said lange forming a stop 
for 3, 333-shaad Eagree: G3 having an annual 
assage 65 to ico. In 3, Seai, Sos 2, coil socizag 35 in 
tergoS3d 3783; he in the side of the seat and 
Ease (2::ia G2 to 205'Easily nois a 7-sight and can 
Inernase toward: ;he shalf, 25. 3'eli or cork wash 
ers 6 are supported C5a the "Od, Orae baing disa 
posed between the cup-shaped member Gá and 
the weight and another washer being disposed 
between the weight and the snafi. The washers 
serve to prevent noise which might occur if the 
weight was to engage metal parts while the shaft 
is rotating. 
The switch construction shown in Figs. 5 to 8 

inclusive, is similar to that previously described 
with the exception that the plate 36a supports 
only one set of stationary terminals, namely, 40a, 
The actuating plate or lever 43a supports a set 
of movable contacts 42a and is provided with a 
set of spherical shaped bosses. To 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 
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 
tion 46 to urge the dish shaped portion of the 
lever member 43a toward the end member 24 and 
causes the contacts 42a and 4.0a to be in good 
electrical engagement with each other. When 
the shaft 24 is rotated at a certain speed the 
force of the weight 60, due to centrifugal action, 
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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 G2 moves outwardly with the 
weight 6 to a greater radius, the spring 48 will 
move the end of the lever member 4a adjacent 
the spring toward the insulating plate Sta. 
When this happens the contacts 40a and 42d 
act as a pivot for the plate a until the bosses 
7 engage the plate Ba. When this occurs the 
pivot for the lever 43a is shifted from the con 
tacts to the bosses 7 and the adjacent surface of 
plate Ga and causes the contacts 4a 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 

35 

journaled in the frame; a speed responsive de 

55 

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 

vice supported on the shaft for normally holding 
the movable contact in one of its operating po 
sitions, said device including a rod slidable 
through the shaft and in a direction transverse 
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 insul 
latingly supported on the frame member; a mov 

table contact pivotally supported from the frame 

5 

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 
to separate the contacts. - 

3 
4. 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 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; 

0. 

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 actui 
ate the plate to separate the contact from the 

s 
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terminal when the weight has moved radially 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 

35 
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shaft to 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. 

45 
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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. said 
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 

55 
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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. In a device of the character described, the 
combination comprising, a Support; spaced ter 
miinals 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 a pivot for the lever depending 

W. 

70 



0 

ls 

0. 

4 
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; a lever loosely mounted 
On the Support and carrying contacts adapted to 
engage the terminals, the contacts being spaced 
that one or the other engages a terminal to form 
a 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 contacts in eragagement with a ter 
minal; and resilient means for actuating the lever 
after a predetermined rnovement of the speed re 
sponsive device. 

10. A centrifugal switch comprising in combia 
nation;' a Support; spaced stationary terminals 
carried by the support; a shaft rotatably mounted 
with respect to the support; a movable lever 
mounted on the Support and carrying Contacts 
adapted to engage the terminals, the contacts 
being so arranged on the lever that One O2 tie 
other acts as a pivot for the ever depending upon 
the position of the ever; and Speed responsive 
means radially supported from the sail for Go 
mally holding one of the contacts is eagegeriae. At 
witia a termias); and resilient (Ceans for skifizag 
the eyes to change he pivotal goint; thereof 32:03 
a cairiai satial Gaoverient of the see eggs: - 
Siye GaeSQS. 

ii. 33A. S. Stitch, the coinoiastion. CO323isiong; 
2, SL920: SE22 C3c .333 aga2 is C3Eied by ae S23 
2013; & eye cosely Saou Yated Oz ke Sligoi, 222d 
c33rying sp2 ced co:OiscS, tag contacts calag. So 
arranged on:ae isves that Ole ox the othes acts 
3S pivo, Co: the layer deg8Adirag poca e Osios. 
o? .3as lever; a shaft; a device carried E3, Eke stagi, 
and "esponsive to the speed of the snai, £ce or 
2a337 holding Cae of the co2 2-cts in eag2g22.3a; 
with one of the terrainals; and spiring gleans as 
Socised in ae eye &Sc. C33rgie afte: 8, (ege 
taxa racial Xiaoweinera of the device to sif, the 
lieves causing anotes COE&Sc. i0 engage 32,0835 
termina whereby the first aerationed contact, is 
separated quickly from its terminal. 

12. In a device of the class described, the com 
bination comprising: a Support; a terraina insul 
latingly carried by the stipport; a lever loosely 
mounted on the Support, and provided with a boss 
and carrying a contact, said contact and boss 
being so arranged on the ever that either the 
boss or the contact provides a pivot for the lever 
depending upon the position of the ever; a shaft; 
a device carried by the snaf, and responsive to 
the speed of the shaft for normally holding the 
contact in engagement With the terrainal; and 
spring means acting on the ever after a certain 
radial movement of the device to shift the ever 
causing the boss to eEngage the Support. Whereby 
the contact is separated quickly from the ter 
nina. 

13. The combination of a Koo' governor hav-. 
ing a weight member adapted to trave. 'acially 
in a certain path and to control an electric power 
circuit connected with the Inotor; a ROValle 
switch member normally held in a circuit closed 
position by the weight neither; and resilient 
means normally held usade: compression. Wher 
said member is in its rangana: gositics, gaid best 

a,182,977 
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 whereby the pivot for the mov 
able member is shifted thereby causing the first 
mentioned contact to separate quickly from its 
tertain. w 

15. A centrifugal switch comprising in combi 
nation; a shaft; a support; a terminal carried by 
the support; a movable contact: means carried by 
the shaft and movable radially of the shaft in 
response to the rotational Speed o: the shaft, Said 
means normally holding the movable contact in . 
engagement with the terriga; a Spring for Sep 
arating the Enovable contact rom the terminal 
when said neaias has noved sadially outward a 
certaixa distance in geSgosase to the rotational 
speed o:line Saaif.; and Ereans associated with the 
Ragvase (COza:3c, 33ad coog:323ing with the Sup 
port, to case $3.2 Caovakole contact to separate 
quickly 802. A 2,332nda3... . 

8. A c3,333.3g2 S'ylica COXiaojislag is conbi 
Ration; 8, Skel (20::ct; 3), ECG/&e contact; a 
rotatsoe Reincar; Gaesias ca:ried oy azad Jiao'7- 
able sadisily og kaa rotatajoie (nealoar, said Eneas 
Rogna: y Roicing is Zao'yale contact is a &ngage 
Gaan, Yi; 29 satioxaazy contact; 23 at 'esilient 
ines (as Soi S32332;ing the royable co:52Ct fro:22, 
233 sis?ion3337 contic, 73a 3Re isi, Rexationed 
; Gea:Casasas Yaoyed as dia:37 ous, a.d. 2, certain dis 
&aaca iza 3.2sonsis to the 3'gotiational S322d of the 
2333,333,2{5,3233. 

27. A certii?gal Striticia coraprising in consci 
Aggioz; 6, 3:ced contact; 2. 327 aisle coact; a 
s323; 2, S323d Jasonsive device carried by the 
Shafi, E.E.g. (Acilagigag 2, 3,28, 2d2.Éed to travel 
radially og the shaft, Said part ROAmally holding 
the movable contact in engagement with the 
stationary contact, and Spring means for Sep 
arating the movable contact from the stationary 
contact when the part is moved outwardly a pre 
determined distance in response to the rotational 
speed of the shaft. - 

18. In a starting switch, for an electric motor 
having a stationary frame and a rotor therein, 
the combination with a pair of fixed terminals 
carried by the frame; a lever loosely mounted 
relative to the fixed terminals and carrying spaced 
contacts, said contacts forming pivots for the 
lever 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 causing the 
normally engaged contact to be separated with a 
snap action when the centrifugal actuated means 
has noved radially outwardly a predetermined 
distance. 

CALVIN J. WERNER, 
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