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1. 

The auxiliary phases of electrical motors, espe 
cially small type motors, used for the formation 
of the starting torque, are generally switched off 
automatically by a centrifugal switch when a Suf 
ficient working speed has been reached. Such a 
centrifugal switch consists generally of a station 
ary part with slip ring and a rotating Switch part 
provided with centrifugal pendulunis. Owing to 
the reduced room available and the required. Sinall 
weight the constructive parts of the Switch can 
only be of Simall dimensions. 
The main object of the invention is to provide 

a centrifugal Switch, which on the one haid gives 
in spite of its small dimensions unobjectionable 
contact, easy swinging out of the penduluins and 
an exact guidance of the same and which is 
especially adapted to be made of light metal and 
which is on the other hand of easy and cheap 
construction. 
According to the invention this is obtained 

essentially by the fact, that the centrifugal per 
dulums are of U-shaped section and born at a 
fiange of the rotating part of the Switch in Such 
a way, that the two legs of the pendulum Sur 
round the flange at two sides and are guided on 
the same. These pendulums may be formed in 
an easy and simple manner of a band of sheet 
metal and they give in consequence of the gCod 
contact on both sides of the flange an exact 
guidance in the Swinging-out process. 
The pendulums according to the invention are 

'especially adapted to support carbon-brushes, 
which, according to a further proposition of the 
invention are fixed in such a way, that the carbon 
is in touch. With the two legs and the transverse 
web of the U-shaped pendulum and are kept in 3 
place by a pin which is stuck transversely 
through them. The fixing of the pendulum at 
the fange may equally take place by a bolt. ex 
tending through the legs of the pendului and 
the fange. It is recommendable to load the 
centrifugal pendulums by a common endless draw 
spring which tries to keep the carbon brushes in 
contact with the slip ring. The Spring, may be 
guided around the pins and bolts protruding 
laterally over the fange and which serve to keep 
in place the carbon-brushes respectively as bear 
ing for the pendulum or it may Surround in any 
other manner the Switch levers and bring then 
into contact. 
In the accompanying drawings a centrifugal 

switch according to the invention is shown in 
one form of execution. 

Fig. 1 is a side view of the centrifugal Switch; 
Fig. 2 is a cross section along the line II-II 

of Fig. 1, with the contact arms Swung out; 55 

2 
Fig. 3 is a view according to Fig. 2 in switching in position; 
Fig. 4 is a plan view of the centrifugal switch; 
Fig. 5 is a cross section taken along the line 

V-W in Fig. 3; 
Fig. 6 is a partial section along the line VI. V. 

in Fig. 2 on a larger scale. 
The Stationally part or portion of the switch 

3C: SistS eSSentially of a disc of insulating mate 
rial on which a divided slip-ring 8 is fixed; the 
tWO portions of which are provided each with a 
Eeriniinal 9 for the Supply of current. The divid 
ing butt-joint is is inclined to the axis of the 
Switch to obtain a Smooth gliding. 
Th3 Slip ling 6 of the stationary switch-portion 

is overlapped by a metallic switch-ring 1/2. 
This ring has a Somewhat Z-shaped section, i. e. 
it consists essentially of a cup-shaped part 
and a fange 2 being a part of the same. In the 
botton of the cup is mounted a sleeve 3 of 
insulating material and fixed with two threaded 
pins 4. This sleeve 3 is fixed on the one hand 
On a shaft. 5 driven by a motor and connected 
With it as to turn with said shaft. On the other 
hand Said sleeve extends through the bottom of 
the stationary Switch portion in the interior of 
the slip ring 8. 
The flange 2 of the rotating switch-portion 

or part / 2 is provided with three radial grooves 
or gaps 5, offset by 120°, into which engage the 
carbon-brushes of three Swinging contact 
arms i8, the so-called centrifugal penduluins. 
These Swinging arms 3 (Fig. 6) consist essen 
tially of a long U-shaped bent band of sheet 
metal, the legs 8' of which are in contact on 
each side of the flange 2 and are equally bent 
according to the curvature of said flange. The 
two leg portions 3 of the U have at their curved 
portion 8 ' ' the carbon-brush it in such a way, 
that the carbon-brush on the One hand is 
formed according to the curvature or angle of 
the bow and that on the other hand the two legs 
8' of the bow and the carbon-brush are 
pierced by a pin 2 fixed by a cotter 9 which 
protrudes on the upper side of the flange 2. The 
contact-boWS or airins 8 are fixed in equal man 
ner at the flange 2 so as to be swung by a pin 
22, secured by a cotter 2, said pin piercing the 
bow-legs 8' and the flange , said bolt 22 pro 
truding equally on the upper side of the flange 2. 
An endless draw-spring 23 which tries to keep 

the carbon-brushes of the SWinging-arms. 8 
against the contact-segments. 8 of the stationary 
Switch-portion, is placed around the pins 20 of 
the fastening of the carbon-brushes as well as 
around the bearing-bolts 22. 
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3. 

The centrifugal switch is working in such a 
way, that at the start of the motor the load of 
the draw-Spring 23 is sufficient to keep the car 
bon-brushes in contact with the segments of 
the slip ring 8 and so to close the circuit of the 
auxiliary phase between the two terminals 3. 
When the speed of the motor is augmented above 
a predetermined value the centrifugal force ex 
ceeds the load of the spring and the pendulums 
8, bearing the carbon-brushes i Swing out, SO 
that the carbon-brushes are lifted off the Seg 
ments 8 and the circuit is interrupted. 
The described embodiment represent.S only an 

example and the invention is not limited to the 
described form but may be executed in any other 
manner. Especially the stationary portion 7 of 
the switch may be subject to numerous variations. 
I claim: 
1. A centrifugal switch, comprising in combi 

nation, a stationary part; a rotating part having 
a flange portion arranged substantially at right 
angles to the axis of rotation of Said rotating 
part; a substantially U-shaped member pivotally 
connected to said rotating part and having a first 
position and a second position, Said U-shaped 
member including a pair of substantially parallel 
leg portions arranged, respectively, on Opposite 
sides of said flange portion, Said U-shaped men 
ber taking said second position thereof under the 
influence of the centrifugal force exerted on said 
U-shaped member by the rotation of Said rotating 
part; and an element rigidly Connected to Said 
U-shaped member at a distance apart from the 
pivot thereof so as to make contact with Said sta 
tionary part in said first position and to Separate 
it therefrom in said Second position of Said 
U-shaped member, Said U-shaped ineager and 
said element having a Small weight in comparison 
to that of said rotating part and Said fange poi'- 
tion, said leg portions of Said U-shaped member 
being guided, respectively, on opposite sides of 
Said flange portion. 

2. A centrifugal Switch, comprising in combi 
nation, a stationary part; a rotating part having 
a flange portion arranged substantially at right 
angles to the axis of rotation of Said rotating 
part; a substantially U-shaped member pivotally 
connected to said rotating part and having a first 
position and a second position, Said U-shaped 
member including a pair of substantially parallel 
leg portions arranged, respectively, on opposite 
sides of said fange portion; resilient means urg 
ing said U-shaped member into Said first position 
thereof, said U-shaped member taking Said Sec 
ond position thereof under the influence of the 
centrifugal force exerted on said U-shaped men 
ber by the rotation of Said rotating part against 
the force exerted by said resilient means; and 
an element rigidly connected to Said U-shaped 
member at a distance apart fron the pivot 
thereof So as to make contact With Said Stationary 
part in Said first position and to Separate it there 
from in said second position of Said U-shaped 
member, Said U-shaped merinber and Said element 
having a Small weight in comparison to that of 
Said rotating part and Said flange portion, Said leg 
portions of Said U-shaped member being guided, 
respectively, on opposite Sides of Said flange por 
tion. 

3. A centrifugal Switch, comprising in combi 
nation, a Stationary part; a rotating part having 
a flange portion arranged substantially at right 
angles to the axis of rotation of said rotating 
part; a substantially U-shaped member consist 
ing of sheet metal, said U-shaped member being 
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4. 
pivotally connected to said rotating part and hav 
ing a first position and a second position, Said 
U-shaped member including a pair of Substan 
tially parallel leg portions arranged, respectively, 
on opposite sides of said flange portion, Said 
U-shaped member taking said Second position 
thereof under the influence of the centrifugal 
force exerted on said U-shaped member by the 
rotation of said rotating part; and an element 
rigidly connected to said U-shaped member at a 
distance apart from the pivot thereof SO as to 
make contact with said stationary part in Said 
first position and to separate it therefrom in said 
second position of said U-shaped member, Said 
U-shaped member and said element having a 
Small weight in comparison to that of Said rotat 
ing part and said flange portion, Said leg portions 
of said U-shaped member being guided, respec 
tively, on opposite sides of said flange portion. 

4. A centrifugal switch, comprising in combi 
nation, a stationary part; a rotating part having 
a flange portion arranged Substantially at right 
angles to the axis of rotation of Said rotating 
part; a substantially U-shaped member consist 
ing of sheet metal, said U-shaped member includ 
ing a curved portion and a pair of Substantially 
parallel leg portions arranged, respectively, On 
opposite sides of said flange portion and con 
lected with each other by Said curved portion; 
a pivotal connection between the ends of said leg 
portions of Said U-shaped member and Said flange 
portion, said U-shaped member having a first 
position and a second position with respect to 
said flange portion, Said U-shaped member taking 

5 said second position thereof under the influence 
of the centrifugal force exerted on Said U-shaped 
member by the rotation of Said rotating part; 
and an element rigidly connected to said curved 
portion of said U-shaped member So as to make 
contact with Said stationary part in Said first 
position and to separate it therefrom in said sec 
Ond position of Said U-shaped member, said 
U-shaped member and said element having a 
Small weight in comparison to that of said rotat 
ing part and Said flange portion, Said leg por 
tions of said U-shaped member being guided, re 
Spectively, on opposite sides of said flange por 
tion. 

5. A centrifugal SWitch, comprising in combi 
nation, a stationary part; a rotating part having 
a flange portion arranged Substantially at right 
angles to the axis of rotation of said rotating 
part; a Substantially U-shaped member consist 
ing of sheet metal, said U-shaped member includ 
ing a curved portion and a pair of substantially 
parallel leg portions arranged, respectively, on 
Opposite sides of Said flange portion and con 
nected with each other by said curved portion; 
a pivotal connection between the ends of said leg 
portions of Said U-shaped member and said flange 
portion, said U-shaped member having a first 
position and a Second position with respect to 
Said fange portion; resilient means urging said 
U-shaped member into said first position thereof, 
said U-shaped member taking said second posi 
tion thereof under the influence of the centrifugal 
force exerted on said U-shaped member by the 
rotation of Said rotating part against the force 
exerted by Said resilient means; and an element 
rigidly connected to said curved portion of said 
U-shaped member So as to make contact with 
Said Stationary part in said first position and to 
separate it therefrom in said second position of 
said U-shaped member, said U-shaped member 
and Said element having a small weight in com 
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parison to that of said rotating part and said 
flange portion, said leg portions of said U-shaped 
member being guided, respectively, on opposite 
sides of said flange portion. 

6. A centrifugal SWit:3h, comprising in coiiibii. 
nation, a stationary part; a rotating part having 
a flange portion arranged substaintially at right, 
angles to the axis of rotation of said rotating 
part; a substantially U-shaped member consist 
ing of sheet metal, said U-shaped member in 
cluding a curved portion and a pair of Substan 
tially parallel leg portions arranged, respectively, 
On opposite sides of said fiange portion and Con 
nected with each other by said curved portion; 
a pivotal connection between the ends of said 
leg portions of said U-shaped member and Said 
flange portion, said U-shaped member having a 
first position and a second position with respect 
to said flange portion; resilient means uiging 
said U-shaped member into Said first position 
thereof, said U-shaped member taking said Sec 
ond position thereof under the iniuence of the 
centrifugal force exerted on said U-shaped then 
ber by the rotation of said rotating part against 
the force exerted by Said resilient rean S; and a 
carbon brush rigidly connected to Said 23rved 
portion of said U-shaped member So as to Knake 
contact with said stationary part in said first 
position and to separate it therefrom in Said 
second position of said U-shaped nexinbei', said 
U-shaped member and said Carbon brush haW 
ing a Small weight in comparison to that of Said 
rotating part ani said fange portion, Said leg 
portions of said U-shaped member being guided, 
respectively, on opposite sides of said flange portion. 

7. A centrifugal switch, comprising in coinibi 
nation, a stationary part; a divided slip ring 
rigidly connected to said stationary part; a ro 
tating part having a flange portion arranged 
substantially at right angles to the axis of ro 
tation of Said rotating part; a substantially U 
shaped member consisting of sheet metal, said 
U-shaped inenbei in luding a curved portion 
and a pair of Substantially parallel leg portions 
arranged, respectively, on opposite sides of Said 
fange portion and connected with each other 
by said curved portion; a pivotal connection be 
tween the ends of said leg portions of Said U. 
shaped member and said fange portion, saic 
U-shaped niemiher having a first position and 
a second position with respect to said flange por 
tion; resilient neans urging said J-shaped men 
ber into said first position thereof, said U-shaped 
member taking said Second position thereof , 
under the influence of the Centrifugal force ex 
erted on said U-shaped member by the rotation 
of Said rotating part against; the force exerted 
by said resilient, means; and a carbon brush 
rigidly connected to said curved portion of said 
U-shaped member so as to make contact with 
said slip ring in said first position and to separate 
it therefron in Said second position of Said U 
shaped meber, said U-shaped member and said 
carbon brush having a Small weight in compari 
son to that of Said rotating part and said flange 
portion, said leg portions of said U-shaped men 
ber being guided, respectively, on opposite sides 
of said flange portion. 

8. A centrifugal Switch, coimprising in combi 
nation, a stationary part; a divided slip ring 
rigidly connected to said stationally part; a ro 
tating part having a plurality of fange portions 
arranged at right angles to the axis of rotation 
of said rotating part and being separated from 
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6 
one another by gaps; a plurality of substantially 
U-shaped members consisting of sheet metal, 
each of Said U-shaped members including a 
curved portion arranged in one of the gaps sep 
arating Said flange portions, and a pair of Sub 
stantially parallel leg portions arranged, respec 
tively, on opposite sides of said flange portions 
and connected with each other by said curved 
portion; a plurality of pivotal connections be 
tween the ends of said leg portions of each of 
Said U-shaped naenbers and one of said flange 
portions, respectively, said U-shaped members 
having each a first position and a second posi 
tion with respect to said flange portions; resil 
ient lieans urging said U-shaped members into 
Said first positions thereof, said U-shaped mem 
bers taking said Second positions thereof, respec 
tively, under the influence of the centrifugal 
foice exerted on said U-shaped members by the 
rotation of said rotating part against the force 
exerted by said resilient means; and a plurality 
of carbor brushes rigidly connected, respectively, 
to said curved portions of Said U-shaped mem 
be's so as to make contact with Said slip ring 
in said first positions and to separate the same 
therefrom in said second positions of Said U 
shaped inemhers, said U-shaped members and 
said carbon brushes having a small Weight in 
comparison to that of said rotating part and said 
fiange portions, said U-shaped members being 
glided by said leg portions thereof arranged, 
respectively, on opposite sides of said flange por 
tions. 

9. A centrifugal Switch, comprising in Com 
bination, a stationary part; a divided slip ring 
rigidly connected to said stationary part; a ro 
tating part having a plurality of flange portions 
arranged at right angles to the axis of rotation 
of said rotating part and being separated from 
one another by gaps; a plurality of substantial 
ly U-shaped inenbers consisting of sheet metal, 
each of said U-shaped members including a 
curved portion arranged in one of the gaps sep 
arating said flange portions, and a pair of Sub 
stantially parallel leg portions arranged, respec 
tively, on opposite sides of, and being in contact 
with, said flange portions, and connected with 
each other by said curved portion; a plurality 
of pivotal connections between the ends of Said 
leg portions of each of Said U-shaped members 
and one of said flange portions, respectively, said 
U-shaped members having each a first posi 
tion and a second position with respect to said 
fange portions; resilient means urging said U 
shaped members into said first positions there 
of, said U-shaped members taking said. Second 
positions thereof, respectively, under the influ 
ence of the centrifugai force exerted on Said U 
shaped members by the rotation of said rotating 
part against the force exerted by said resilient 
means; and a plurality of carbon brushes rigid 
ly connected, respectively, to said curved por 
tions of said U-shaped members. So as to make 
contact with said slip ring in said first positions 
and to separate the same therefron in said sec 
ond positions of said U-shaped members, said U 
shaped members and said carbon brushes hav 
ing a small weight in comparison to that of said 
rotating part and Said flange portions, Said U 
shaped members being guided by said leg por 
tions thereof alranged, respectively, on opposite 
sides of Said flange portions. 

10. A centrifugal Switch, comprising in con 
bination, a stationary part; a divided slip ring 
rigidly connected to said stationary part; a row 
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tating part having a plurality of flange portions 
arranged at right angles to the axis of rotation 
of said rotating part and being separated from 
one another by gaps; a plurality of substantially 
U-shaped members consisting of sheet metal, 
each of said U-shaped members including a 
curved portion arranged in One of the gaps Sep 
arating said flange portions, and a pair of Sub 
stantially parallel leg portions arranged, respec 
tively, on opposite sides of said flange portions 
and connected with each other by said curved 
portion; a plurality of pivots connecting, respec 
tively, the ends of said leg portions of each of 
Said U-shaped members and One of Said fange 
portions; a plurality of carbon brushes secured 
to said curved portions of said U-shaped mem 
bers, respectively; a plurality of pins connect 
ing, respectively, said carbon brushes to Said 
curved portions; and a tension spring arranged 
around said pivots and said pins So as to urge 
said carbon brushes into contact with Said slip 
ring and allowing Said carbon brushes to be 
come separated therefrom under the influence 
of the centrifugal force exerted on said U-shaped 
members by the rotation of said rotating part 
against the force of said tension Spring, said U 
shaped members and said carbon brushes hav 
ing a small Weight in comparison to that of Said 
rotating part and Said flange portions, said U 
shaped members being guided by said leg por 
tions thereof arranged, respectively, on opposite 
sides of said flange portions. 

11. A centrifugal switch, comprising in com 
bination, a stationary part; a divided slip ring 
rigidly connected to said stationary part; a ro 
tating part having a plurality of flange portions 
arranged at right angles to the axis of rotation 
of said rotating part and being separated fronn 
One another by gaps; a plurality of Substantially 
U-shaped members consisting of sheet metal, 
each of said U-shaped members including a 
Curved portion arranged in one of the gaps sep 
arating Said flange portions, and a pair of sub 
Stantially parallel leg portions arranged, respec 
tively, on Opposite sides of, and being in contact 
With, Said flange politions and connected with 
each other by Said curved portion; a plurality 
of pivots connecting, respectively, the ends of 
Said leg portions of each of said U-shaped mem 
bers and One of Said flange portions; a plurality 
of carbon brushes secured to said curved por 
tions of Said U-shaped members, respectively; a 
plurality of pins connecting, respectively, said 
carbon brushes to said curved portions; and a 
tension Spring arranged around said pivots and 
Said pins so as to urge Said carbon brushes into 
contact with said slip ring and allowing said 
carbon brushes to become separated therefron 
under the influence of the centrifugal force 
exerted on said U-shaped members by the ro 
tation of said rotating part against the force of 
Said tension Spring, said U-shaped members and 
said Carbon brushes having a small weight in 
comparison to that of said rotating part and said 
flange portions, Said U-shaped members being 
guided by said leg portions thereof arranged, 
respectively, on opposite sides of said flange por 
tions. 

12. A centrifugal Switch, comprising in con 
bination, a first switch member being stationary; 
a Second SWitch member being in contact with 
said first Switch member arranged for rotation 
with respect to said first Switch member, said sec 
ond switch member roving radially under the 
influence of the centrifugal force upon rotation 
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3. 
so as to interrupt the contact with said first 
member; a rotatably mounted flange; a lever 
pivotally connected to said flange for support 
ing said second ninember, said lever having two 
i3gs ei, bracing the circumferential margin of Said 
flange on both sides thereof and being guided 
thereby, the pivotal axis of said lever being Sub 
stantially parallel to the axis of rotation of Said 
flange; and means for yieldingly holding said 
Second neinber in contact With Said first member. 

13. A centrifugal Switch, comprising in com 
bination, a first Switch in ember being stationary; 
a second Switch member being in contact with 
Said first Switch inember and arranged for ro 
tation with respect to said first switch member, 
Said Second SWitch rhember moving radially un 
der the influence of the centrifugal force upon 
rotation so as to interrupt the contact with said 
first member; a rotatably mounted flange; a 
U-shaped lever pivotally connected to said fiange 
for Supporting said Second member, said lever 
having two legs and a transverse end portion, 
Said legs embracing the circumferential margin 
of Said fiange on both sides thereof and being 
guided thereby whilst Said transverse end por 
tion is adapted to receive said Second member, 
Said flange being provided With a radial gap for 
engagement of Said transverse portion and said 
Second inernet', the pivotal axis of said lever be 
ing Substantially parallel to the axis of rotation 
of said fiange; and means for yieldingly holding 
Said second leinber in contact with said first 
nenber. 

14. A centrifugal Switch, comprising, in com 
bination, a stationary SWitch member; a rotating 
Switch inenber having a flange; a centrifugal 
penduiual electrically connected to said rotating 
SWitch reinber and having two oscillating legs 
adjoining, respectively, the sides of said flange 
So as to be guided by the same over almost the 
entire length of Said legs so that the latter re 
anain, respectively, substantially in their plane 
of oscillation; and a contact element arranged 
on said centrifugal pendulum, said contact ele 
ment being in contact with said stationary Switch 
member when said centrifugal pendulum is Sub 
jected to a centrifugal force being below a pre 
determined limit, said contact element being out 
of contact with said stationary SWitch member 
when said centrifugal pendulum is Subjected to a 
centrifugal force being larger than said prede 
termined limit. 15. A centrifugal switch, connprising, in con 
bination, a stationary switch member, a rotating 
switch member having a flange; a centrifugal 
penduluin electricaiiy connected to Said rotating 
switch member, said centrifugal pendulum con 
sisting of a sheet netal Strip having the shape 
of a U having a bridge and two OScillating legs 
adjoining, espectively, the sides of Said flange SO 
as to be guided by the same over almost the en 
tire length of Said legs. So that the latter remain, 
respectively, substantially in their plaine of Oscil 
lation; a pivot arranged at the free ends of Said 
two legs and connecting Said central pen 
dulum with said flange; and a contact element 
arranged at the ends of Said two legs adjoining 
said bridge, said contact element being in con 
tact With said stationary Switch member when 
said centrifugal pendulum is subjected to a 
centrifugal force being below a predetermined 
liignit, said contact element being out of contact 
with said stationary switch member when said 
centrifugal pendulum is subjected to a centrifur 
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gal force being larger than said predetermined 
limit. 

16. A centrifugal switch, comprising, in com 
bination, a stationary switch member, a rotating 
switch member having a flange; a centrifugal 
pendulum electrically connected to said rotating 
switch member, Said centrifugal pendulum con 
sisting of a sheet metal Strip having the shape 
of a U having a bridge and two oscillating legs 
adjoining, respectively, the sides of said flange SO 
as to be guided by the same over almost the en 
tire length of said legs so that the latter remain, 
respectively, substantially in their plane of os 
cillation; a pivot arranged at the free ends of 
said two legs and connecting said centrifugal 
pendulum with said flange; a contact element 
enclosed by Said bridge and the ends of said 
two legs adjoining said bridge; and a pin ar 
ranged in aligned borings of said two legs and said 
contact element So as to hold the same in posi 
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10 
tion, said contact element being in contact with 
Said stationary Switch member When Said Cen 
trifugal pendulum is subjected to a centrifugal 
force being below a predetermined limit, said 
contact element being Out of contact With said 
stationary switch member when said centrifugal 
pendulum is subjected to a centrifugal force be 
ing larger than Said predetermined limit. 

ERCH METTELSTEN SCHED. 
PAUL PRES. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
1,049,703 Gray -------------- Jan. 7, 1913 
1,535,766 Cook ------------- Apr. 28, 1925 
1,761,786 Gilburg ------------ June 3, 1930 
2,459,984 West et al. -------- Jan. 25, 1949 


