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To.all whom it may concerw:

Be it known that I, Knur TORNBERG, &
citizen of the United States, residing at Liynn,-
county of Essex, State -of Massachusetts,
have invented certain new and useful .Im-

‘provements in Centrifugal Switches for Elec-

tric Motors, of which the following is & speci-
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fication. ~ : :
My invention relates to centrifugally-actu-
ated switches for electric motors, and is pat-
ticularly adapted for use in.connection with
induction motors of the type designed -to
start with the Tesistance in series with the
rotor winding and to_run when up to speed
with the resistance short-circuited. .
Numerous types of centrifugally-actuated
switches have been designed heretofore for
the purpose of short-circuiting the rotor re-
sistance automatically ‘when .a -predeter-
mined speed is reached. '

My invention relates to. this type of :sWitcH,:
and its object is o provide a novel arrange-

ment of the switch, whereby a number of ad-

vantageous features are obtained which are-

not. present in sueh switches as heretofore
constructed. ' :

_ 5.One feature of my invention consists.in so
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~in so arranging the contact carried by the’

- cuited.”,

mounting the contact carried by the centrif-
ugally-movable member of the switch that

it is moved by said member substantially at~

right-angles to a centrifugal direction, and is
capable of moveraent in & centrifugal direc-
tion relative to said member, and arranging
the contacts to be engaged by the first con-
tact so as to receive the pressure due to the

centrifugal force of the first contact. By

means of this arrangement the pressure be-
tween the electrical contacts is in no wise de-
pendert upon the centrifugal force of the ac-
tuating member, so-that the centrifugal force
of the actuating member and its restraining
spring may be correlated as desired; without-
affecting the pressure between the electrical
contacts. - o : L

My invention further comprises so arrang-
ing the contaets that the resistances con-
nected to the several phasesof the rotor wind-

ing will always be simultaneously short-cir-

‘Another feature of my invention consists

centrifugally-movable member. that it is
self-alinmg. .. - S

Another feature of my invention consists
in providing a cateh engaging the centrifugal

its movement until ‘the centrifugal force
reaches a predetermined amount. By this
means a more positive action at a more defi-
nite speed is obtained than in former struc-
tures.

reference to the accompanying. drawings, in
which . ‘ ‘ T
Figure 1 shows an end elevation of a cen-
trifugally-actuated switch arranged in -ac-
cordance with my invention; Fig, 2 shows a
detail side elevation of the electric contacts
of the switch; and Fig. 3 i a diagram of cir-
cuit connections. . '
Referring first to Figs. 1 and 2, A repre-
sents a supporting plate which is secure to
the armature or rotor of the motor by screws
-or bolts @ a.- B represents the armature
shaft: ~C represents the centrifugally-mov-

trifugal movement. E represents a leaf-
‘spring secured at one end to the centrifu-
gally-movable member C, provided with an
adjusting screw e, and carrying at its freeend
a contact
bears against a slide or guide G. It will be
seen that the spring E forms a connection be-
tween the member C and contact F, which is
adapted to permit a centrifugal movement

while the centrifugal movement of the mern-
ber C will move the contact F in a substan-
tially circumferential direction along the

The slide over which the contact

on and insulated from a projection
the plate A. With this arrangement it will
be seen that when the centrifugal member C.
is thrown outward by centrifugal force, the
contact F will be moved along the slide so as
to engage the contacts H. Thepressure with
“which contact F will bear upon contacts H
depends only upon the speed of the motor
and the weight of contact F.. In other
words, it is entirely independent of the cen-
trifugal force of the actuating member and

the restraining force of the spring D. These

My invention will best be understood by

of the contact F relative to the member C, -

%‘uide G (

¥ moves is formed in two portions, -one of

which comprises the contacts H su 90rted-
(EJ: from’
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member at starting and adapted to restrain
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able actuating member of the switch, which -
is pivoted on the plate A at ¢, and is provided
_with a restraining-spring D opposing its cen~

8o .

F, which, when the motor is at rest - . .
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two latter forcesmay be adjusted as desired,
without in any way altering the effective
pressure between electrical contacts.

The contact F is pivotally mounted on the
end of the spring E, as is clearly shown ‘in
Figs. 1 and 2, so that this contact is self-
alining. - The two contacts H are alined in
axial direction, as clearly shown in Fig. 2, so
that the contact block I necessarily engages
both contacts I simultaneously.” As will
presently be seen, this results in short-cir-
cuiting all the phases of the rotor winding

~simultaneously.” The contacts H H are pro-

vided with leads A connecting them to the ro-
tor winding, while the contact F is preferably
grounded either through its support or by
means of a flexible lead 7. o :

In order to obtain a more positive action
of the switch I provide in addition to the
usual restraining spring D a spring catch I
adapted to engage the centrifugally-movable
member C only at starting. This catch
serves to restrain the member C -against
movement until its centrifugal force reaches
& predetermined amount. When . this
amount is reached the member C. slips past
the catch I and moves quickly to its extreme
outward position. This snap-action is as-
sisted by the friction of contact-block F on
theslide G. _

Now, referring to Fig. 3, M represents the
primary winding of the motor, which is sup-
plied with three-phase current from any
suitable source indicated by the line-wires 1,
2 and 3. m represents the rotor or second-
ary winding ofp the motor, which is short-
circuited through the starting resistance R.
In this figure two of the terminals of the
windings m are connected by suitable leads
directly to the resistance and the third ter-
minal 1s connected through a ground connec-
tion. The contact H of the centrifugally-
actuated switch is connected to the two for-
mer terminals, and the contact-block F is
connected through ground to the. third ter-
minal. Consequently, when contact-block

~ F bridges the contacts H all three phases of
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the. rotor winding are short-circuited, and
since the contacts H are arranged to be en-
gaged simultaneously by the block F, as
shown in Fig. 2, all three phases are short-
circuited simultaneously.

Although I have shown my invention as
apﬁlied to a three-phase induction motor, it
will be understood that it is not limited to a

motor of this particular type. Further-

more, my invention comprises a number of

features which, while I prefer to use them
together, may be used independently, and
which I desire to claim whether used to-
gether or not. ‘

What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. In a motor, a centrifugally-actuated
switch carried by the motor armr afure com-

'switeh contact operated by
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prising a centrifugally-movable member, a
said member, a
connection between said contact and said
member adapted to move said contact n a
substantially circumferential direction when
said member is moved centrifugally and to

permit a centrifugal movement of said con-

tact relative to said member, a slide adapted
to be traversed by said contact when moved
circumferentially and to restrain it against
centrifugal force, and a switch contact con-
nected to the armature windingof the motor
and forming a portion of said slide.

2. In a motor, g centrifugally-actuated
switch carried by the
prising a centrifugaliy-movable menther, a
leaf spring secured at one end to said member
and extending in a substantially circumfer-
ential direction, a contact carried at the free
end of said spring, a slide adapted to he trav-
ersed bysaid contact and to restrain it against
centrifugal force, and a contact connected to

the motor armature com- &

70

the armature winding of the motor and form-

Ing a portion of said slide.

3. In a motor, a centrifugally-actuated
switch carried by ‘the motor armature com-
prising a centrifugaily -movable member, a
leaf spring secured at one end to said member
and extending substantially at right angics to
acentrifugal direction, a contact carried at the
free end of said spring, a slide adapted to be
traversed by said contact and to restrain it
against.centrifugal force, and a contact con-
nected to the armature winding of the motor
and forming a portion of said slide, -

4. In a motor, a centrifugally-actuated
switch carried by the motor armature com-
prising a centrifugally-movable member, a
seif-alining contact carried by said member, a
connection between. said contact and said
member adapted to permit a centrifugal
movement of said contact relative to said
member and to move said contact substan-
tially at right angles to a centrifueal direc-
tion when said member is movecf, a siide
adapted to be traversed by said contact when
moved, and a contact connected to the arma-
ture winding of said motor and forming a por-
tion of said slide. : :

5. In a motor, a centrifugally-actuated
switch carried by the motor armature com-
prising a centrifugally-movable member, a
leaf spring secured at one end to said member
and extending substantially at right angles to
a centrifugal direction, a self-alining contact
carried at the free end of said spring, a slide
adapted to be traversed by said contact and
to restrain it against centrifugal force, and a
contact connected to the armature winding
of the motor and forming a portion of said
slide. ’

6. In a motor, a centrifugally-actuated
switch carried by the motor armature com-
prising a centrifugally-movable member, a
contact block carried by said member and
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adapted to be moved by said member in a
substantiallv circumferential direction, and
a pair of axially-alined contacts adapted to
bhe bridged by said contact block.

7. In a motor, a centrifugally-actuated
switch carried by the motor armature com-
prising a centrifugally-movable member, a
pivotally-mounted contact block carried by
said member and adapted to be moved by
said member in a substantially circumferen-
tial direction, and a pair of axially-alined

contacts connected to the armature winding

of the motor and adapted to be bridged by

said contact block:

8. In a motor, a centrifugally-actuated
switch carried by the motor armature com-
prising a centrifugally-movable member, a

self-alining contact block carried by, said

member, a connection between said contact
and said member adapted to permit a centrif-
ugal movement of said contact relative to
said member and to move said contact sub-
stantially at right angles to a centrifugal di-
rection when said member is moved, a slide
adapted to be traversed by said contact when
moved, and pair of alined - contacts con-
nected to the armature winding of the motor

and adapted to be bridged by said contact

block. _

9. In a motor, a centrifugally-actuated
switch carried by the motor armature com-
prising a centrifugally-movable member, 2

_ catch adapted to engage said member at
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starting only and to restrain it from move-
ment until the centrifugal force of said mem-
ber teaches a predetermined amount, a con-
tact carried by said member, and a second
contact connected to the armature winding
of the motor and adapted to be engaged by
the first contact.

10. In a motor, a centrifugally-actuated
switch carried by the motor armature com-

8

prising a centrifugally-movable member, &
spring secured to said member and opposing
its centrifugal movement, a spring catch en-
gaging said member at starting only and
adapted to restrain it from movement until
the centrifugal force of said member reaches
a predetermined amount, a contact carried
by said member, and a second contaet con-
nected to the armature winding of the motor
and adapted to be engaged by the first con-
tact. ~

i1. In an induction motor, a resistance
connected in series with the motor winding,
a centrifugally-movable member. carried by
the rotor, a contact block ecarried by said
member, a connection between said contact
block and said member adapted to permit a
centrifugal movement of said contact block
relative to said member and to move said
contact block substantially at right angles to
a centrifugal direction when said member is
moved, a slide adapted to be transversed by
said contact block when moved, and a pair
of short-circuiting contacts connected to said
resistance and forming a portion of said slide.

12. In an induction motor, a resistance
connected in series with the rotor winding, a
centrifugally-movable member carried by the
rotor, a contact block carried by said mem-
ber and adapted to be moved by said mem-
ber in a substantially circumferential direc-
tion, and a pair of axially-alined short-cir-
cuiting contacts connected to said resistance
and adapted to be bridged by said contact
block. -

In witness whereof, I have hereunto set
my hand this thirtieth day of June 1905.

KNUT TORNBERG.

Witnesses: -
Joun A. McMaxus, Jr.,
Henry O. WESTENDARP.
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