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To all whom it may concern. 
Be it known that we, BuRw ELL F. DAY, 

a citizen of the United States, and a resident 
of Wilkinsburg, in the county of Allegheny 

5 and State of Pennsylvania, and CLIFFORD 
A. M. WEBER, a citizen of the United States, 
and a resident of Edgewood Park, in the 
county of Allegheny and State of Pennsyl 
vania, have invented a new and useful Im 

10 provement in Centrifugal Switches, of 
which the following is a specification. 
Our invention relates to centrifugal 

switches and it has particular relation to 
switches employed for opening and closing 

15 electric circuits when rotating members at 
tain predetermined speeds, such, for ex 
ample, as switches employed for disconnect 
ing starting windings of single-phase mo 
tors at predetermined speeds. 

20. The of: of ourinyention is to provide 
a switch which shall eliminate all pin-and 
slot connections, shall be relatively compact 
and inexpensive in construction, of great 
reliability and quick and positive in its ac 

25 tion. 
Another object of our invention is to pro 

vide a centrifugal device which will operate 
a stationary member of a switch, if the rotor 
upon which the device is mounted is stopped 
almost instantly or within a fraction of a 
revolution. 

Heretofore, it has been customary to pro 
vide the rotating portion of a switch with 
a plurality of arms having projecting por 

35 tions which move in slots in the adjacent 
arms in order to insure uniform movement 
of all of the arms. The sliding of one sur 
face over another surface, especially in a 
pin-and-slot connection, caused a certain 

40 amount of friction and ultimate wear which 
resulted in the surfaces about the slots be 
coming so irregular that the rotating por 
tion of the switch did not properly contract 
upon a decrease in Ed after being opened 45 by rotation at a higher speed, 
By our invention, we provide a centrifu 

gal switch, the rotating portion of which is 
so constructed that, when a predetermined 
speed is attained, the rotating arms will 

50 open or close rapidly, with relatively great 

30 

force, thereby actuating the stationary part 
of the switch, the rotating device being so 
designed that there are no projections mov 
ing in grooves or slots, E. lessening 
friction and the wear resulting therefrom. ss 

Briefly speaking, our invention consists of 
pivotally mounting two arms on a rotatable 
base and so attaching auxiliary arms there 
to that the inward and outward movements 
of the arms are always equal. The travel 60 
of the arms is confined to certain limits and 
they are so maintained in a closed position 
by resilient members that they do not open 
outwardly until the base upon which they 
are mounted is rotated beyond a predeter- as mined speed. 
A better understanding of our invention 

may now be had by reference to the ac 
companying drawings, Figs. 1 and 2 of 
which are views, inside elevation and in 70 
end elevation, of the stationary portion of a centrifugal switch. 

Figs. 3 and 4 are views, in side and end 
elevation, respectively, of the rotating por 
tion of the switch which embodies our in- 7s 
vention. 

Figs. 5 and 6 are detail views of an arm 
shown in Figs, 3 and 4. 

Figs... and 8 are corresponding views of 
an auxiliary arm which is also shown in go 
Figs, 3 and 4. 

Fig. 9 is a diagrammatic view of a single 
phase motor showing the application of our 
switch thereto. 

Fig. 10 is a diagrammatic view of the ss 
movement of the pivots upon which the 
arms are mounted, as shown in Figs. 3 and 4. 

Referring particularly to Figs. 1, 2, 3 and 
4, a centrifugal switch 11 comprises a sta 
tionary part 12 and a rotating part or cen- go 
trifugal device 13 (shown in Figs. 3 and 4). 
The stationary portion 12 of the switch 11 
comprises a base plate 14 in which a carriage 
15 is slidably mounted. This portion of E. 
switch has been described in detail in Let- 95 
ters Patent to J. B. Hansell, dated May 
27, 1919, and numbered 1,305,094. When 
the carriage 15 is in the position shown in 
the drawing, a bridging member 16 mounted 
thereon completes an electrical circult 100 
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through the stationary contact members 17. 
Springs 18 cause the rapid outward or in 
ward movement of the carriage 15 when it 
passes a predetermined point. The carriage 
15 is provided with lugs 19 and 20 which 
are engaged by the rotatable part 13 of the 
switch 11. 
The rotatable part or composite ring 18 

is shown in Figs. 3 and 4 and comprises an 
annular base plate 21 provided with a clir 
cular opening 22 through which extends a 
rotatable shaft 23 (shown only in Figs. 2 
and 4). The plate 21 may be secured di 
rectly to the shaft 23 or it may be fixedly 
mounted upon a rotor core member (not 
shown). The plate 21 is provided with two 
lugs 24 which are diametrically opposed to 
each other at the outer circumference of the 
plate. A main arm 25 is pivotally mounted 
upon each of the lugs 24 by means of rivets 
26. Each arm 25 is provided with a rivet 
27 by which it is pivotally attached to an 
oppositely disposed auxiliary arm. 28. The 
auxiliary arms are, in turn, mounted upon 
the adjacently disposed arms 25 by means 
of rivets or bolts 27a. The auxiliary arms 
28 cause the main arms 25 to move out 
wardly and inwardly together. 

in Figs. 5 and 6, an arm 25 of crescent or 
similar shape is shown provided with an ad 
ditional plate 29 secured, thereto by counter 
sunk rivets 30 for increasing the weight 
thereof and for moving the center of grav 
ity a greater distance from the rivet 26, 
about which the arm 25 turns. The rivets 
27 and 27 a for securing auxiliary arms 28 
are also shown in this view. 

Figs. 7 and 8 show the auxiliary arm 28, 
likewise of crescent or simeter shape, pro 
vided with holes 31 for the rivets 27 and 27a. 
by which it is pivotally mounted upon the 
main arms 25. The arm 28 is also provided 
with an end projection 32 and a lug or a pro 
jection 33 extending perpendicularly to the 
plane of the arm 28. The end projection 32 
of the auxiliary arm 28 limits the outward 
movement of the arm by engaging the lug 
24 and it engages the inner lug 20 of the car 
riage 15 when the centrifugal device 13 con 
tracts. The auxiliary arms 28 ensure the in 
ward movement of the carriage 15, if the de 
vice 13 should be stopped so suddenly that 
the main arms 25 do not engage the lug 20. 
The lug or projection 33 prevents the arm 28 
from vibrating in a plane perpendicular to 
the plane in which the arm 28 rotates. 

Referring again to Figs, 3 and 4, springs 
34, which maintain the arms 25 and 28 in the 
closed position shown in the drawing, are 
attached to the lugs 24 of the base plate 21 
and to the lugs 33 of the auxiliary arms 28 
by means of holes 35 in the lugs 24 and 33. 
The inward movements of the arms 25 are 

limited by the engagement of the opposite 
ends thereof. The outward movements of 
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the arms 25 are limited by the end projec 
tions 32 of the auxiliary arms 28 engaging 
the lugs 24. s V 
Fig 10 is a diagrammatic view illustrat ing the principle underlying the operation 

of our switch. The rivets 26, about which 
the arms 25 turn, are in fixed relation to 
each other. The rivets 27 and 27a, about 
which the auxiliary arms turn, are always 
in parallelogram relation to each other, be: 
cause the shorter distances 250 are constant 
and equal, being determined by the arms 25, 
and the longer distances 28a are likewise 
constant and equal with respect to each 
other, being determined by the auxiliary 
arm. 28. 

Fig. 9 shows, diagrammatically the rela 
tion of the centrifugal switch 11 to the 
auxiliary winding 37 and the main field 
winding 38 of a dynamo-electric machine 39. 
When the dynamo-electric machine 39 attains 
a predetermined speed, the auxiliary Wind 
ing 37 is disconnected from the circuit by 
means of the centrifugal Switch 11, leaving 
the main field winding 39 electrically en 
ergized. 
When the dynamo-electric machine 39 is 

at rest, the rotating part 13 of the Switch 11 
is in the position shown in Figs. 3 and 4, 
the outer edge of which forms substantially 
a circle. When the dynamo-electric ma 
chine 39 is so operated that the shaft 23 at 
tains a predetermined speed, the arms 25 
are forced outwardly to a position shown by 
broken lines in Fig. 3, the inner edges of the 
arms forming substantially a circle, by the 
centrifugal force becoming greater than the 
opposing force of the helical springs 34. 
The arms 25 are so designed that the center 
of gravity of each is relatively removed 
from the point about which the arm is piv 
oted, causing it to open with great rapidity, 
as the resistance of the spring 34 increases at 
a relatively slow rate. The arms 25, mov 
ing outwardly, engage the lug 19 of the car 
riage 15 and force it outwardly, the springs 
18 causing the action to occur with great ra 
pidity, whereby the circuit of the auxiliary 
winding will be broken very quickly. When 
the shaft 23 rotates at less than a predeter 
mined speed, the arms 25 and the auxiliary 
arms 28 close and, engaging the lug 20 of 
the carriage 15, force it to return to a closed 
position. 

It will be observed by those skilled in the 
art that, by our invention, we provide a cen 
trifugal switch which opens and closes 
quickly and positively at predetermined 
speeds, which has no slots or grooved por 
tions to cause friction and wear, and which 
is so arranged that the arms will remain in 
uniform relation to each other throughout 
their movement and will not remain in an 
open position when centrifugal force is no 
longer applied. 
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While we have shown our invention in a 
preferred form it may be subject to slight 
modifications without departing from the 
spirit thereof; therefore, we desire to be lim 
ited only by the scope of the appended 
claims. 
We claim as our invention:- 
1. A centrifugal device comprising a sup 

porting member adapted to be secured to a 
rotating member, a pair of diametrically 
disposed supporting pivots on said support 
ing member, a pair of arcuate-shaped 
weight arms mounted upon said pivots, re 
spectively, each of said weight arms hav 
ing a portion extending beyond its support 
ing pivot, a pair of arcuate-shaped equal 
izer arms connecting said weight arms, said 
equalizer arms being pivoted to said weight 
arms at points equidistant from said sup 
porting pivots and on opposite sides there 
of, whereby the center lines of said equal 
izer arms are substantially parallel, and a 
pair of tension springs symmetrically 
mounted between the supporting member 
and one of said pairs of arms, the connect 
ing points of said springs being such that 
the increase in the spring tension produced 
by the outward movement of the weight 
arms is slight compared to the increase in 
the centrifugal force produced by said out 
ward movement. 

2. A centrifugal device comprising a sup 
porting member adapted to be secured to a 
rotating member, a pair of lugs or spacing 
members extending from said supporting 
member at diametrically opposite points, a 
pair of arcuate-shaped weight arms piv 
otally mounted on said lugs, respectively, to 
lie in spaced relation to said supporting 
member, each of said weight arms E. 
portion extending beyond its supporting 
pivot, a pair of arcuate-shaped equalizer 
arms connecting said weight arms, said 
equalizer arms being pivoted to said weight 
arms at points equidistant from said sup 
porting pivots and on opposite sides there 
of, whereby the center lines of said equalizer 
arms are substantially parallel, members 
offset from said equalizer arms intermediate 
the ends thereof and extending toward said 
supporting member, and a pair of tension 
springs symmetrically mounted between 
said lugs and said offset members. 

3. A centrifugal device comprising a sup 
porting member adapted to be secured to 
a rotating member, a pair of lugs or spac 
ing members extending from said support 
ing member at diametrically opposite points, 
a pair of arcuate-shaped weight arms piv 
otally mounted on said lugs, respectively, 
to lie in spaced relation to said support 
ing member, each of said weight arms hav 
ing a portion extending beyond its support 
ing pivot, a pair of arcuate-shaped equal 
izer arms connecting said weight arms, said 

equalizer arms being pivoted to said weight 
arms at points equidistant from said sup 
porting pivots and on opposite sides there 
of, whereby the center lines of said equalizer 
arms are substantially parallel, members off 
set from said equalizer arms intermediate 
the ends thereof and extending toward said 
supporting member, and a pair of tension 
springs symmetrically mounted between said 
lugs and said offset members, said equal 
izer arms being disposed on the side of said 
weight arms adjacent said supporting mem 
ber and having an abutment engaging said 
lugs to limit the outward movement of said weight arms. 

4. A centrifugal device comprising a sup 
porting member adapted to be secured to 
a rotating member, a pair of lugs or spac 
ing members extending from said support ing member at diametrically opposite points, 
a pair of arcuate-shaped weight arms piv 
otally mounted on said lugs, respectively, 
to lie in spaced relation to said support 
ing member, each of said weight arms hav 
ing a portion extending beyond its support 
ing pivot, a pair of arcuate-shaped equal 
izer arms connecting said weight arms, said 
equalizer arms being pivoted to said weight 
arms at points equidistant from said sup 
porting pivots and on opposite sides there 
of, whereby the center lines of said equal 
izer arms are substantially parallel, mem 
bers offset from said equalized arms inter 
mediate the ends thereof and extending to 
ward said supporting member, and a pair 
of tension springs symmetrically mounted 
between said lugs and said offset members, 
said equalizer arms being disposed on the 
side of said weight arms adjacent said sup 
porting member and having an abutment 
engaging said lugs to limit the outward 
movement of said weight arms, and each of 
said weight arms having a lug for contact 
ing with a portion of the other weight arm 
i. the inward movements of said arms. 
5. A centrifugal device comprising a sup 

porting member adapted to be secured to a 
rotating member, a pair of diametrically 
disposed supporting pivots on said support 
ing member, a pair of arcuate-shaped weight 
arms mounted upon said pivots, respective 
ly, each of said weight arms having a por 
tion extending beyond its supporting pivot, 
means for maintaining the movements of 
said arms uniform with respect to each 
other, resilient means for retaining said 
arms in closed positions until said members 
are rotated at a predetermined speed, and 
a lug on each of said weight arms for con 
tacting with a portion of the other weight 
arm to limit the inward movements of said 

S. 

6. The combination with a rotatable shaft, 
of a mechanism operable thereby and com 
prising a fixed guide member and a recipro 
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2. 

cating carriage movable transversely to said 
shaft, said carriage having lugs for moving 
the same outwardly and inwardly and a 
centrifugally actuated device mounted upon 
said shaft and operable to move said car 
riage in the one or the other direction in ac 
cordance with the speed of rotation of said 
shaft, said centrifugally actuated device 
comprising a base member, two arcuate 
weight arms pivotally mounted upon said 
base member at diametrically opposite 
points, said weight arms having contact Sur 
faces for co-operating with said lugs for 
moving said carriage outwardly and in 
wardly, a pair of arcuate equalizer arms con 
necting said weight arms to cause the same 
to move in unison, said equalizer arms hav 
ing contact surfaces circumferentially spaced 
from the corresponding contact surfaces of 
said weight arms for engaging the inner lug 
of said carriage for moving the same in 
wardly, and resilient means for restraining 
said weight arms against outward move 
inent. 

7. The combination with a rotatable shaft. 
of a mechanism operable thereby and com 
prising a fixed guide member and a recipro 
cating carriage movable transversely to said 
shaft, said carriage having lugs for moving 
the same outwardly and inwardly, and a cen 
trifugally actuated device mounted upon 
said shaft and operable to move said car 
riage in the one or the other direction in ac 
cordance with the speed of rotation of said 
shaft, said centrifugally actuated device 
comprising a base member, two arcuate 
weight arms pivotally mounted upon said 
base member at diametrically opposite 
points, said weight arms having contact sur 
faces for co-operating with said lugs for 
moving said carriage outwardly and in 
Wardly, a pair of arcuate equalizer arms con 
necting said weight arms to cause the same 
to move in unison, said equalizer arms hav 
ing contact surfaces circumferentially 
spaced from the corresponding contact sur 
faces of said weight arms for engaging the 
inner lug of said carriage for moving the 
same inwardly, resilient means for restrain 
ing said weight arms against outward move 
ment, means for limiting the inward and 
outward movements of said weight arms, 
and means for normally causing said car 
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riage to occupy either a fully-in position or 
a fully-out position wherein said lugs are 
out of contact with said contact surfaces. 

8. The combination with a rotatable shaft, 
of a switching mechanism operable thereby 
and comprising a reciprocating carriage 
movable transversely to said shaft and a 
fixed switch member, and a centrifugally 
actuated device mounted upon said shaft and 
operable to move said carriage in the one or 
the other direction and to cause engagement 
with or disengagement from said switch 
member in accordance with the speed of ro 
tation of said shaft, said centrifugal actuat 
ing device comprising a base member, two 
arms pivotally mounted upon said base 
member and moving in substantially the 
same plane, said arms being oppositely dis 
posed one from the other, of means for limit 
ing the inward and the outward movement 
of said arms and for equalizing said move 
ments, and resilient means for maintaining 
said arms in closed positions until said arms 
are acted upon by a predetermined centrif 
ugal force, said arms and equalizing means 
both having contact surfaces for effecting 
the movement of said carriage. 

9. The combination with a stationary 
switch mechanism, of a centrifugally ac 
tuated device for operating said mechanism 
comprising a rotatable member provided 
with lugs or spacing members, two main 
arms pivotally mounted upon said lugs and 
turning in substantially the same plane, two 
auxiliary arms pivotally mounted upon said 
main arms, and resilient means for main 
taining said arms in closed positions until 
said member is rotated faster than a pre 
determined speed. 

10. The combination with a rotatable 
member provided with lugs, of two main 
arms pivotally mounted upon said member 
and turning substantially in the same plane, 
an auxiliary arm pivotally mounted upon 
one of said main arms so as to be relatively 
adjacent to said lug, and a spring secured 
to said auxiliary arm and one of said lugs. 

In testimony whereof, we have hereunto 
subscribed our names this 3rd day of June, 
920, 

BURWEL. F. DAY. 
CLEFFORD A. M. WEBER. 
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