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My invention relates to switches; and although
not limited thereto it has application in dynamo-
electric machines for controlling the circuit of
starting windings in single phase induction mo-
tors, repulsion-induction motors, or other elec-
trical devices in which it is desired to control
the circuits thereof in accordance with the speed
of rotation of the machine or device.

An object of my invention is to provide an im-
proved switch structure which is simple in de-
sign, reliable in operation, and easy to manu-
facture.

Another object of my invention is to provide an
improved switch construction in which.a suffi-
cient contact pressure will be obtained with a
minimum pressure being exerted by the operating
mechanism.

A further object of my invention is to provide
an improved switch construction in which a rela-
tively short travel of the movable contact and
a relatively high contact pressure wiil be obtained
for a relatively low pressure exerted by the oper-
ating mechanism,

Further objects and advantages of my inven-
tion will become apparent from the following de-
scription referring to the accompanying draw-
ing, and the features of novelty which charac-
terize my invention will be pointed out with par-
ticularity in the claims annexed to and forming
& part of this specification.

In the drawing, Fig. 1 is a partial sectional
side elevation of a dynamo-electric machine
which is provided with a switch structure em-
bodying my invention; Fig. 2 is an end view of
the switch construction employed in Fig. 1; Fig.
3 is a side view of the switch structure and cen-
trifugal mechanism illustrated in Fig. 1, the mo-
tor having attained normal running speed; Fig. 4
is a modification of the switch structure illus-
trated in Fig. 2; and Fig. 5 is a side view of the
switch structure illustrated in Fig. 4, the cen-
trifugal operating mechanism having moved to
its position corresponding to a normal operating
speed of the motor.

In the drawing I have illustrated my improved
switch structure in its application to a centritu-
gal switch for connecting and disconnecting the
starting winding of a capacitor or split-phase
motor. However, it is to be understood that my
switch construction may be employed wherever
it is desired to open or clese & eircuit in response
to movement of a suitable operating mechanism,
The illustrated structure includes s base member
carrying a relatively stationary contact, and a
relatively rigid actuating yoke member carrying
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a movable contact. The actuating yoke member-

is in turn carried by a flexible or resilient mem-
ber, such as'a plate spring which is attached at
one end to the base member. A portion of the
actuating member or extension thereof is adapted
to cooperate with the base member to form a
fulcrum so that upon movement of the actuating
member it may move about the fulcrum to acti-
ate or open or close the contacts. The contact
pressure is determined by the. resiliency of the
plate spring element and any over-travel of the
actuating member will merely cause the fulerum
to move away from the base member s¢ that
further movement of the actuating member
against the bias of the spring will be about the

contacts which form a second fulcrum. As in

the conventional centrifugal switch structure
which is employed In the starting winding of a
dynamo-electric machine, the switch contacts are
closed when the motor is stationary and will open
when the motor attains any suitable predeter-
mined critical speed. Thus, the contacts are held
in a closed position through the pressure exerted
on the actuating member by the push collar of s
centrifugal meckanism which is mounted on the
rotatable member of the dyname-electric ma-
chine, and when the machine attains the critical
speed, the push collar will move away from the
actuating member and allow thHe contacts to
break the circuit of the starting winding circuit.

Referring more particularly to Fig. 1 of the
drawing, I have illustrated a dynamg-electric ma-~
chine having a stationary member-which includes
a frame member i¢ and end shiélds (I and 12.
The frame member supports laminations 13 hav-
ing suitable slots to receive a running winding 14

- and a starting winding 15, A rotatable member
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16 is arranged to cooperate electrodynamically
with the stationary member and is provided with
& shaft 20 rotatably supported in suitable bear-
ings 168’ mounted in hubs {1’ formed in the end
shields I¢ and (2. My improved stationary
switch structure, indicated generally by the nu-
meral 1, is secured to the end shield 1 hy boits
I8, see Figs. 2 and 4. A suitable centrifugal
mechanism 9 for the switch structure 17 is
mounted on the shaft 20, and may be of any
suitable type, and the embodiment illustrated in
Fig. 1 forms no part of my invention and is de-
scribed and claimed in Patent 2,149,108 Welch,
which is assigned to the same assignee as this
present invention. The centrifugal mechanism

includes a push collar 21 which is adapted to
be moved by movement of outwardly movable
weights 22, B8prings 23 are connected between
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the weights 22 which are in turn supported by
a supporting structure 24 relatively immovably
mounted on the shaft 28. When the desired
critical operating speed is attained, above which
the starting winding (5 is not needed, the weights
22 move outwardly against the bias of the springs
23 and move the push collar 21 through a con-
nection at £285. When this critical speed is at-
tained by the dynamo-electric machine, the push
collar 21 will move to the right and allow the
contacts of the switch structure 7 to be open
circuited.

Referring more specifically to Figs. 2 and 3,
my improved switch structure includes a base
or supporting member 26 which is composed of
any suitable material, such as a molded insulat-
ing material. The base has two laterally ex-
tending portions 27 and 28 through which the
base may be mounted on a suitable support.
Thus, when employing my improved switch
structure as a starting switch for a dynamo-
electric machine, the base is supported on the
end shield {1 by bolts 18 which are adapted to
extend through slots 29 in the extensions 21
and 28 of the base. The base member supports
a relatively stationary contact 30 connected in
the circuit of the starting winding 5 through a
connecting strip 31, which is secured to the base
member 26 by an eyelet or hollow rivet 31’. An
actuating member 32 is provided of any suitable
material such as a metal, and having any suit-
able shape, and in the arrangement illustrated
in PFig. 2 the actuating member takes a general
H-shape form having a bifurcated portion 33
which is adapted to be pushed against or actu-
ated by the push collar 21. A substantially cen-
tral portion 34 of the actuating member carries
a relatively movable contact 35 which is adapted
to contact the stationary contact 30 upon move-
ment of the actuating member 32 toward the sta-
tionary contact. The actuating member is in
turn supported solely by a flexible or resilient
member 3¢ which may be made of any suitable
material, such as bronze or steel. The flexible or
resilient member 38 is of U-shape In the ar-
rangement illustrated in Fig. 2 and the clesed
end portion thereof is fixedly secured or held by
the base member 28. The supporting connection
is made by a plurality of eyelets or hollow rivets
3T and 38. The supporting connection between
the resilient member 3§ and the actuating mem-
ber 32 is made between the ends 39 of the U-
shaped member and outwardly extending ears 46
of the actuating member. The cooperating ears
and ends may be attached in any suitable man-
ner, such as by eyelets or hollow rivets 41,

In order to provide an arrangement for obtain-
ing maximum contact pressure and minimum
contact travel with & minimum of force obtain-
ing between the operating mechanism and the
actuating member, one pivot point is provided
about which the actuating member moves until
the contacts are closed, the structure being fur-
ther constructed so that the actuating mem-
ber may move about a second fulcrum point dur-
ing further travel after the contacts are closed.
In carrying out this‘’feature in the illustrated
embodiment, the actuating member 32 is pro-
vided with a pair of extending portions 42 which
are bowed or of arcuate shape so that ends 43
may cooperate with the adjacent portion of the
base to provide a suitable fulcrum about which
the actuating member 32 may pivot to move the
movabie contact and actuate the contacts. The
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portion 42 may take any suitable shape and Gi~ 78
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mensions so that the relatively movable contact
35 will be normally held away from the rela-
tively stationary contact 30 when the ends 43
contact the base member 26, as is illustrated in
Fig. 3. The spring or flexible member 35 also
forms part of the electrical circuit to connect the
relatively movable contact 35 to the starting
winding circuit 15. A tab or clip 44 is provided
which is tightly secured against the member 35
by the eyelet 38, so that a suitable conductor
may be attached to the clip 44 in order to con-
nect the contact with the starting winding 15.
Any other suitable arrangement may, of course,
be provided for connecting the relatively movable
contact 35 in any suitable circuit.

Operation of my improved switch structure is
as follows: Let us assume that the speed of the
dynamo-electric machine is below the ecritical
speed so that the relatively movable contacts
30 and 35 each contact the other and the start-
ing winding is connected in the circuit, as is il-
lustrated in Fig, 1. The push collar 21 of the
centrifugal mechanism will push against the ends
33 of the sctuating arm 32 and the movable con-
tact 35 will be forced against the stationary con-
tact 30 with the desired contact pressure and the
fulcrum 43 will be spaced from the base as will
be seen in Fig. 1. This contact pressure may be
of any suitable value and is determined by the
resiliency of the flexible member 356. One way
of varying this resiliency is to offset axially the
connection between the spring and actuating
member 32, so that the spring will be sprung
more to the right when the contacts are closed.
Upon the speed of rotation of the dynamo-elec~
tric machine reaching a critical speed, the
weights 22 of the centrifugal mechanism begin to
move outwardly and the push collar 2{ begins
to move to the right and causes the actuating
arm 32 to pivot or move around g fulcrum which
is the contacts 30 and 38. 'This movement of
the actuating member 32 will cause a sliding or
rolling movement between the contacts 39 and
35 until the end portion or fulerum point 43 con-
tacts the base member 28. Purther movement
cf the push collar will cause the actuating arm
32 to move around the pivot or fulcrum point 43
and consequent relative movement between the
contacts 30 and 35. Since the operating arm is
relatively rigid and the support for the operat-
Ing arm 32 is flexible, the desired movement
of the contact 35 will be obtained. This move-
ment will continue until the push collar has
moved away from the ends 33 of the actuating
arm 32, at which time the contacts 38 and 35
will be in their open circuit position, as illus-
trated in Fig. 3. It will be apparent that the
ends 33 of the actuating arm 32 will be caused
to move to the right with the push collar 2{ due
to the force caused by the inherent resiliency of
the spring member 36.

As the dynamo-electric machine slows down
and reaches a critical speed at which the force of
the springs 23 overcomes the centrifugal force
of the weights 22, the weights will fiy inwardly
and the push collar will move to the left so that
it will push the ends 33 of the actuating arm,
and the sequence of operation described above
will cccur in the reverse order, until the con-
tacts are again actuated to their closed position,
ag shown in Fig. 1.

It is to be noted that with my improved switch
construction the arrangement of parts is such as
to provide a relatively long travel and low pres-
sure at the points 33 or where the actuating arm
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32 touches the push collar, but a relatively short
travel and high pressure between the contacts.
This will cause a minimum wear between the ac-
tuating arm at the points 33 and the cooperating
surface of the push collar and will also produce
the desired contact pressure between the con-
tacts when they are in their closed position.
The contact pressure between the contacts may
be varied by changing the characteristics of the
spring member 36 so that it will take either more
or less force to flex the spring element when the
contacts move into circuit closing position. It
will also be noted that the contacts 30 and 35 are
on one side and relatively close to a line passing
through the points of connection 39 and 40 be-
tween the actuating arm and the spring 38, while
the points of engagement 33 between the actu-
ating arm and the operating mechanism are on
the same side of the line but relatively far away
from the line, or relatively remote therefrom.
Also, the pivot points 43 are on the opposite side
of the plane and about the same distance from
the line as are the contacts. With such a con-
struction, therefore, the desirable results of min-
imum pressure between the actuating member
and operating mechanism and maximum pres-
sure with minimum travel between the contacts is
provided. '

In the switch arrangement illustrated in Figs. 4
and 5, a structure is provided substantially simi-
lar to that illustrated in Pigs. 1 to 3 except that
only a single fulcrum point 43’ is provided. With
such a construction if the push collar 21 wobbles,
the ends 33’ of the actuating arm 32’, which is
supported solely by a resilient member 36°, may
oscillate around the single pivot point 43’ and
thereby cause a minimum contact chatter,

In the embodiments of my invention illustrated

_in Figs. 1 to 5, I have provided a pair of rela-
tively movable contacts. It is to be understood,
however, that my improved switch may be pro-
vided with any suitable number of stationdary and
movable contacts which may be so situated that
one circuit will be closed while the other circuit
is opened or a plurality of circuits may be opened
and closed simultaneously.

In view of the foregoing, it will be seen that
I have provided an improved switch construc-
tion which will have a reliable operation and
which will be easy to manufacture,

Although I have shown and described particu-
lar embodiments of my invention, I do not de-
sire to be limited thereto, and I intend in the
appended claims to cover all modifications which

" do not depart from the spirit and scope of my
invention. : .

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

1. A switch including a base member of in-
sulating material, & relatively stationary contact
mounted on said base member, a resilient ele-
ment mounted on said base member, actuating
means carried by said resilient element, and a
relatively movable contact carried by said actu-
ating means and adapted to make contact with
said relatively stationary contact, said actuating
means having a portion forming a fulerum with
sald base member for actuating said contacts
upon movement of said actuating means about
said fulcrum.

2. A switch including a base member of insu-
lating material, a relatively stationary contact
mounted on said base member, a resilient element
mounted on said base member, an actuating
member carried by said resilient element, a rel-
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atively movable contact carried by said actuat-
ing member and adapted to make contact with
said relatively stationary contact, said actuating
member having & portion forming a fulerum with
said base, and operating means for moving said
actuating member about sald fulcrum to move
sald relatively movable contact and actuate said
contacts.

3. A switch including a base member, a rela-
tively stationary contact mounted on said base
member, a resilient element mounted on said
base member, an actuating member supported
solely by said resilient element, a relatively mov-
able contact carried by said actuating member
and adapted to make contact with said relatively
stationary contact, said actuating member hay-
ing a portion forming a fulerum with said base
member, said resilient means normaslly biasing
said fulcrum against said base member, and op-
erating means for moving said actuating member
about said fulerum to close said contacts.

4. A switch including a base member, a rela-
tively stationary contect mounted on said base
member, resilient element mounted on said base
member, an actuating member carried by said
resilient element, a relatively movable contact
carried by said actuating member and adapted to
make contact with sald relatively stationary con-
tact, said actuating member having a portion
forming a fulcrum with said base member, said
resilient element normally biasing said fulerum
point against said base member, and operating
means for moving sald actuating member about
said fulcrum for closing said contacts, said ac-
tuating member being formed and arranged to
cooperate with said operating means for caus-
ing said fulcrum point to move away from said
base member and said actuating means to move
about said contacts as a second fulcrum point on
continued movement of said actuating member
toward contact closing position.

5. A switch including a base member, a rela-
tively stationary contact mounted on said base
member, resilient means having a portion se-
cured to said base member, actuating means se-
cured to a portion of said resilient means spaced
from said resilient means portion and carried
thereby, a relatively movable contact carried by
said actuating means and overlying said sta-
tionary contact so as to make contact therewith
upon movement of said actuating means, sald
actuating means having & portion adapted to co-
operate with said base member to form a ful-
crum providing for moving said actuating means
about said fulcrum to actuate said contacts, said
fulcrum portion being on one side of a line pass-
ing through said connection between said resili-
ent means and said actuating means, said con-
tacts being on the opposite side of said line.

6. A switch including g base member, a rela-
tively stationary contact mounted on said base
member, resilient means having a portion se-
cured to said base member, actuating means se-
cured to a portion of said resilient means spaced
from said resilient means portion and carried
thereby, & relatively movable contact carried by
said actuating means and overlying said station-
ary contact so as to make contact therewith up-
on movement of said actuating means, said ac-
tuating means having a portion adapted to co-
operate with said base member to form a fulcrum
providing for moving said actuating means about
said fulcrum to actuate said contacts, said ful-
crum portion being on one side of a line passing
through said connection between said resilient
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means and said actuating means, sald contacis
and said resilient means portion being on the op-
posite side of said line.

7. A switch including a base member, a rela-
tively stationary contact mounted on said base
member, resilient means having a portion se-
cured to said base member, actuating means se-
cured to & position of said resilient means spaced
from said resilient means portion and carried
thereby, and a relatively movable contact carried
by said actuating means and overlying said sta-
tionary contact so as to make contact therewith

il

upon movement of said actuating means, said

actuating means having a portion adapted to co-
operate with said base member to form & fulcrum
providing for meving said actuating means about
said fulcrum to actuate said contacts, said ful-
crum portion being on one side of a line passing
through said connection between said resilient
means and said actuating means, said contacts
being on the opposite side of said line and rela-
tively close to said line, said resilient means por-
tion being on said last-mentioned side of said
line and relatively remote from said line.

8. A switch including a base member, a rela-
tively stationary contact mounted on szid base
member, resilient means having a portion fized
to said base member, a relatively rigid actuating
‘means secured to a portion of said resilient
means spaced from said resilient means portion
and carried thereby, a relatively movable con-
tact carried by said actuating means and over-
lying said stationary contact so as to make con-
tact therewith upon movement of said actuating
means, said actuating means having & portion
adapted to cooperate with said base member io
form a fulcrum providing for moving said sc-
tuating means about said fulcrum to actuste said
contacts, said fulcrum portion being on one side
of a line passing through said connection be-
tween said resilient means and said rigid means,
said contacts being on the opposite side of said
line and relatively close to said line, said resilient
means portion being on said last-mentioned side
of said line and relatively remote from said line,
and operating means adapted to push against s
portion of said actuating means between said
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contacts and said fized portion of said resilient
means for closing said contacts.

9. A switch including & base member, o rela-
tively stationary contact mounted on said base
member, & substantially U-shaped resilient
means having the closed portion of the U secured
to said base member, actuating means having a
portion bridging the open portion of the U and
attached thereto, and a relatively movable con-
tact attached to said actuating means at a point
reiatively close to g line passing through the
points of connection between said actuating and
said resilient means, said actuating means hav-
ing a portion adspted to cooperate with said base
member to form & fulcrum providing for moving
sald actuating means abouf said fulerum o ac-
tuate said contacts,

10. A switch including a base member of in-
sulating material, & relatively stationary contact
mounted on said base member, resilient means
mounted cn said base member, a relatively rigid
actuating means carried by said resilient means,
a relatively movable contact carried by said ac-
tuating means and adapted to make contact with
said relatively stationary contact, said actuating
means having 2 portion adapted to ccoperate
with said base to form = pair of fulcrums, and
cperating means for moving said actuating
means about said pair of fulcrums to move said
relatively movable contact and actusie said
contacts.

11. & centrifugal switch including a base
member of insulating material, a relatively sta-
tionary contact mounted on sald base member,
a substantially U-shaped flexible means secured
to said base member, actuating means having a
forked -portion carried by said flexible means,
a relatively movable contact carried by said ac-
tuating means and adapted to make contact with
said relatively stationary contact, said actuating
means having & portion adapted t0 cooperate with
said hase to form a fulerum, and speed respon-
cive means arranged to engage said forked por-
tion for moving sald actuating means about said
fulerum to move said relatively movable contact
to actuate said contacts.

CARL P, PEPPER.




