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This invention relates to snap action switch mechanisms
and, more particularly, to a switch adapted to energize
and de-energize an electrical circuit control device, e.g. a
potentiometer, in response to control movement of the
control device. v

Accordingly, a general object of this invention .is to
provide a snap action switch assembly which energizes
and de-energizes an electrical control device in response
to control movement of the device and, in its more specific
aspects, to achieve such operation while maintaining a
switch construction which is simple, economical and
readily assembled.

For the achievement of these and other objects, this
invention . contemplates ‘a switch mechanism having a
conductive contact spring extending between first and
second stationary contacts which are suitably connected
in the circuit of an electrical circuit control device. The
contact spring is suitably anchored at the first contact and
has a free end biased into engagement with and free for
movement with respect to the second contact. The con-
tact spring is so mounted as to be capable of flexing on
itself to vary its extension between the stationary con-
tacts as well as being movable into and out of engagement
with the second contact. To achieve movement of the
contact spring with respect to the second contact, and also
flexing of the spring on itself, the free end of the spring is
positioned in the path of a movable cam member. Upon
engagement of the cam member with the spring and sub-
sequent relative movement therebetween, the spring is
flexed inwardly toward the first contact. The cam eventu-
ally releases the spring for movement toward its unflexed
position and the spring is simultaneously cammed away
from the second contact to open the switch circuit. A
suitable stop member is provided fo limit the relative
movement of the cam in one direction with respect to the
contact spring and the position of the stop member with
respect to the first contact and the contact spring is such
that the spring is held out of engagement with the first
contact to hold the switch circuit open after cam move-
ment has been interrupted. .

Other objects and advantages will be pointed out in, or
be apparent from, the description and claims, as will
obvious modifications of the embodiments shown in the
drawing, in which:

FIG. 1 is an axial view illustrating the switch in closed
circuit position with the contact spring partially flexed;

FIG. 2 is a similar view illustrating the switch just prior
to release of the contact spring;

FIG. 3 is a similar view illustrating the switch after
release of the spring and with the switch in its open circuit
position;

FIG. 4 is a similar view illustrating the switch after
initial movement from its “off” position (open circuit)
toward its “on” position (closed circuit);

FIG. 5 is an enlarged view of the cam and the free end
of the contact spring;

FIG. 6 is an axial view of an alternative embodiment
illustrating the switch in its closed circuit position prior
to engagement between the contact spring and cam;

" FIG. 7 is a similar view of the alternative embodiment
illustrating the switch after partial flexing of the contact
spring and while still in a closed circuit position;
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FIG. 8 is a similar view of the alternative embodiment
illusirating the switch in its open circuit position;

FIG. 9 is a similar view of the alternative embodiment
illustrating the switch during initial movement from its
“off” position to its “on” position; and

FIG. 10 is an axial view of a rotor construction which
can be used in the alternative embodiment.

The switch mechanism of this invention is adapted for
use with any one of a number of electrical circuit control
devices, such as a potentiometer. The details of the cir-
cuit control device are not necessary to a proper under-
standing of this invention and for that reason it has neither
been illustrated in the drawing nor will it be specifically
described.

FIGS. 1-5 illustrate a switch embodying this inven-
tion and used in combination with a rim actuated control
device 1¢ wherein actuating rim 12 is supported for rota-
tion about fixed base plate 14. Boss 16 extends axially
from base plate 14 and is preferably arranged coaxially
with rim 12. Switch contacts 18 and 20 also extend axi-
ally of base plate 14 and are suitably connected in circuit
with control device terminals 19 and 21 to control elec-
trical energization and de-energization of the control de-
vice. Contact spring 22 extends between the stationary
contacts to complete an electrical circuit through the
switch. End 24 of the contact spring is turned back on
itself to loop over contact 20 and opposite end 26 of the
contact spring is also turned back on itself to provide a
rounded end for a purpose which will become apparent
as this description proceeds.

Preferably, contacts 18 and 20 are positioned on oppo-
site sides of boss 16 with the circumference of the boss
extending to a point offset laterally from an axially ex-
tending plane including contacts 18 and 2§ or, in other
words, offset from a plane including the contacts and ex-
tending normal to the base plate or the plane of the draw-
ing. -Contact spring 22 is assembled by fitting end 24
over contact 28 and flexing the contact spring around boss
16, this flexing causes the spring to bow intermediate its
ends and produces a biasing force urging the contact
spring into engagement with both contacts 18 and 20
thereby maintaining electrical engagement therebetween
and without unduly high contact resistance.

With contact spring 22 so mounted, its end 26 can be
moved clockwise about boss 16 to open the electrical cir-
cuit and, being flexed intermediate its ends, the contact
spring will readily flex inwardly toward contact 26 in re-
sponse to a force generally parallel to its extension be-
‘tween the stationary contacts or in a radial direction in
the illustrated embodiment. To move spring 22 from its
closed circuit position of FIG. 1 to its open circuit posi-
tion of FIG. 3, rim 12 is provided with cam 28 which
projects radially inwardly toward boss 16 and the contact
spring with end 26 of the contact spring positioned in the
path of rotation of the cam. Stop 38, preferably fixed
on base plate 14, is also positioned in the path of move-
ment of the cam to determine the “off” position of the
switch as will be described more completely hereinafter.

During the major portion of rim movement, cam 28 is
out of engagement with spring end 26 so that the contact
spring bridges between contacts 18 and 29 and the switch
circuit is closed. In moving in a counterclockwise di-
rection, preferably from a maximum-voltage position to
a minimum-voltage position where control device 10 is a
potentiometer, cam 28 will move into engagement with
end 26 of the contact spring. Cam 28 includes camming
surface 30 extending angularly inwardly from leading
edge 32 and falls off sharply at trailing edge 34 with the
transistion from camming surface 30 to trailing edge 34
being through radius 36. Trailing edge 34 and radius 36
provide a camming surface which extends angularly from
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camming surface 30 toward the rim. Asrim 12 is rotated

- counterclockwise or in the direction of the arrow in FIGS.
1-3, leading edge 32 engages contact spring end 26 and
continued cam movement flexes the contact spring on it-
self and about boss 16, however, due to the angle of sur-
face 30 (the inward radial extension thereof increases
from the leading to the trailing edge) the tendency is to
hold end 26 in engagement with contact 18. Inward flex-
ing of the contact spring continues until end 26 of the
contact spring is transferred from surface 30 to radius 36
whereupon interaction between arcuate surface 27 of the
spring end and radius 36, coupled with the energy stored
in the contact spring due to its having been flexed, snaps
end 26 toward the inner rim periphery and into engage-
ment with trailing edge 34.

Stop member 38 is arranged for engagement by cam
leading edge 32 to terminate rim movement in a counter-
clockwise direction and to determine the “off” position
for the control device. Cam 28 is preferably constructed
so thart the angular distance between its leading edge and
trailing edge is greater than the angular distance between
stop 38 -and the point of engagement between contact
spring end 26 and contact 18 so that when the cam is in
engagement with stop 28 contact spring end 26 is held
away from contact 18 to thereby maintain the switch
in an open circuit condition.

With these structural details-in mind, the operation of
the switch device will now be described. Assuming rim
12 to be initially in a position wherein cam 28 is spaced
from the contact spring, e.g. the dotted line showing of
cam 28 in FIG. 1, the control device can be adjusted with-
out affecting the closed circuit position of the. switch.
As rim 12 is rotated -counterclockwise toward the “off”
position :determined by stop 38, cam leading edge 32
‘engages free end 26 of the conmtact spring and, since the
spring cannot rotate with cam 28, end 26 is moved radially
inwardly toward contact 20 causing the contact spring to
fiex on itself in the direction of its extension between con-
tacts 18 and 20. Continued movement of cam surface 30
with respect to the contact spring (FIG. 1) increases the
inward flexing of the contact spring until spring end 26
reaches radius 36, see FIG. 2.  As surface 27 of the con-
tact spring end engages radius 36 the biasing force stored
in the contact spring during the inward flexing, together
with the interaction of radius 36 and surface 27, causes
surface 27 to move over radius 36 freeing the spring for
movement . toward its unflexed position while also cam-
ming spring end 26 in a clockwise direction with a snap
action away from contact 18 to establish the open circuit
condition of the switch with end 26 in engagement with
trailing edge 34 as illustrated in FIG. 3. When cam
leading edge 32 strikes stop 38, illustrated in FIG. 3,
the contact spring remains in engagement with trailing
edge 34 and, since thé arcuate extension between the lead-
ing and trailing edge is greater than the arcuate distance
between the stop and the point of engagement between
the contact and the spring, the contact spring is held away
from contact 18 to maintain an open circuit position. - In
effect cam 28 includes two camming surfaces, surface 39
the radial inward extension of which increases from the
leading to trailing edge so as to slope toward the contacts
and contact spring and that formed by surfaces 34 and 36
which slopes away from the contacts and contact spring.
In the illustrated embodiment these surfaces are oppositely
angled with respect to a radial line from the axis of rim
rotation and this in combination with the configuration of
the spring end produces the necessary camming action to
achieve desired switch opening. Preferably spring end 26
has a generally arcuate surface so as to present an angu-
Jar face to radius 36 to cam the spring end in a clockwise
direction. It will be appreciated that the engagement of
the radius and spring end occurs prior to the cam engag-

. ing stop 38 so that the spring end follows the cam for a
small angular distance but an amount insufficient to re-
«close the contact spring on contact 18, Other configura-
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tions can be used to cam the contact spring away from
contact 18, e.g. end 26 could be V-shaped, it could have
one angular surface which engages the cam trailing edge
before the cam reaches the stop or, conceivably, contact
spring end 26 could be flat and merely the trailing edged
surface angled to rely on the interaction of the angled
surface and stored spring force to achieve the camming
action.

Should it now be desired to switch the control device
from its “off” condition of FIG. 3 to its “on” condition,
rim 12 is rotated clockwise. - During initial clockwise rota-
tion from the position of FIG. 3, spring end 26 moves
with cam 28 away from contact pin 18 and also decreases
the radial extension of the contact spring toward the rim-
(see FIG. 4). Upon continued clockwise rotation of the
rim, spring end 26 eventually passes over radius 36 freeing
the spring for return movement of the spring into engage-
ment with contact 18. This return movement of the
spring into engagement with contact 18 is influenced by
the initial resiliency in the spring due to flexing over boss
16 and also the stress created in the spring during its
rotation away from stop 38. Re-engagement with contact
18 restores the closed circuit position with a snap- action
and energizes the control device. During further move-
ment of rim 12, the closed circuit condition remains un-
disturbed until the rim is again rotated toward engagement
with stop 38 whereupon the control device is turned “off”
in the manner described above.

FIGS. 6-10 illustrate an alternative embodiment of this
invention which illustrates that the inventjon is not limited
{0 use in rim actuated control devices nor to the particu-
lar cam configuration of FIGS. 1-5. The construction
and arrangement of the stationary contacts, the contact
spring and boss are identical to that of the switch arrange-
ment described and illustrated in FIGS. 1-5 in that con-
tact spring 224 has one end 24¢ looped on. contact 20a
and has its free end 264 turned back on itself and engaging
contact 18a under the influence of the biasing force built
up in the contact spring as a result of being bowed around
boss 16a which, in this embodiment, includes an axial bore
39 for receipt of rotatable control shaft 40. In this em-
bodiment, contact spring 22a is partially disposed in a
groove defined between C-shaped ridge 41 and boss 41a
and actuating rotor 42 carries cam 44." The rotor is suit-
ably connected for rotation with shaft 40 to move cam 44
into and out of engagement with end 26a of the contact
spring to effect switch operation in a manner similar to that
described above in relation to FIGS. 1-5.

More particularly, cam 44 includes leading edge 46
and camming surface 48 which extends from the leading
edge generally transversely of the direction of extension
of contact spring 224 between the stationary contacts, In
this instance, the extension of the contact spring is in a gen-
‘erally radial direction and camming surface 48, similar to
camming surface 30, is sloped so that its radial inward
extension increases from its leading edge to its trailing
edge 50. Trailing edge 58 is radially aligned with the
axis of rotation but, if desired, could be disposed at an
angle to a radial line in the same directions as or oppositely
from camming surface 48. The arcuate distance between
stop 52 and the point of contact between end 264 and con-
tact 184 is less than the arcuate extension between the
leading and trailing edges of cam 48 so that when the
cam engages the stop the contact spring is held out of
engagement with upper contact 184.

The operation of this embodiment is identical to that
described above in that as shaft 40 is rotated counter-
clockwise cam 44 moves toward engagement with con-
tact spring end 264. The contact spring is initially en-
gaged by leading edge 46 and is transferred onto cam
surface 48-whereupon the contact spring flexes inwardly
on itself with further movement of the .cam. Inward
flexing continues and end 26 is eventually transferred
from surface 48 to trailing edge 50 whereupon, under the
influence of its own resiliency, it is snapped into engage-
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ment with the trailing edge and is moved out of engage-
ment with contact 18a. With this arrangement stop 52
can be engaged by cam leading edge 46 or, if desired,
by edge 54 of the cam carrying rotor extension 56. In
~ either instance, the open circuit condition of the switch
is maintained by the angular extension between stop 52
and cam trailing edge 50 being greater than the angular
extension between the stop and contact 18a.

- Although this invention has been illustrated and de-
scribed in connection with embodiments achieving con-
trol on the basis of rotating movement it will be appre-
ciated that it could be used equally as well in controls
using ‘other types of movement, such as linear control
movement. Therefore, it will be apparent to those skilled
in the art that this and various other changes and modi-
fications may be made without departing from the spirit
of the invention or from the scope of the appended claims.

What I claim is:

. 1. A switch for use in combination with rotary elec-
trical control devices having a rotatable control member,
said switch comprising, in combination,

a circular base plate,

first and second fixed contacts relatively spaced on said
base plate,

a fixed boss extending axially from said base plate and
positioned intermediate said first and second-con-
tacts, said boss including a portion disposed laterally
of an axially extending plane passing through said
first and second contacts,

a resilient electrically conductive contact spring having
opposite ends, one end of said contact spring an-
chored to said first contact, the opposite end releas-
ably engaging said second contact and said contact
spring engaging the laterally disposed portion of
said boss intermediate said ends, said contact spring
being flexed intermediate its ends by engagement
with said boss and blased info engagement w1th said
second contact,

cam means connected to and rotatable with said con-
trol member relative to ‘said contacts and contact
spring,

said opposite end of said contact spring extending into
the path of movement of said cam means and said

- cam means characterized by having a first surface
of predetermined angular extemsion pro;ectmg to-
-ward said contacts to flex said contact spring toward
said first contact upon engagement therewith, said
cam means also -including a trailing edge surface
dlsposed at an angle to said first surface and extend-
ing away from said contacts permitting expansion
of said contact sprlng and cooperating to cam said
opposite contact spring end away from said second
contact,

and stop means ﬁxed on said base plate and disposed
in the path of movement of said cam means to limit
movement of said cam means relative to said con-
tacts, said stop means angularly spaced from said
second contact a distance less than the -angular ex-
tension of said cam means and said cam means trail-
ing edge holding said contact spring out of engage-
ment with said second contact when said cam. means
is in engagement with said. stop member.

2. The switch of claim 1 wherein said contact pins
are spaced apart in a radial direction ‘on said base plate
and said boss is generally cylindrical and is intersected
by said axially extending plane.

3. The switch of claim 2 wherein said contact spring
ends engage said contact pins to one side of said plane
and said contact spring engages said boss on'an opposite
side thereof so. that said contact spring is urged into en-
gagement with said contacts by the resiliency of said
contact spring, .

4. The switch of claim 3 wherein said cam means in-
cludes a leading edge and wherein said first surface has
an increasing inward radial projection from said leading
edge to said ftrailing edge.
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5. The switch of claim 4 wherein said opposite spring
end has a generally arcuate configuration.

6. The switch of claim 5 wherein said trailing edge
extends from said first surface in a direction away from
said contacts and is oppositely angled with respect to a
radial line and as compared to said first surface.

7. The switch of claim 4 wherein said rotatable control
member includes a rim rotatable about the periphery of
said base plate and wherein said cam means is carried
on said rim and projects inwardly thereof.

8. A snap action switch for use in combination with
electrical control devices having a movable control mem-
ber, said switch comprising, in combination,

a base plate,

first and second fixed contacts relatively spaced on said
base plate,

a boss extending laterally from said base plate and
positioned intermediate said first and second con-
tacts, said boss including a portion disposed later-
ally of a plane extending laterally of said base plate
and including said first and second contacts,

a resilient electrically conductive contact spring hav-
ing opposite ends, one end of said contact spring
anchored to said first contact, the opposite end re-
leasably engaging said second contact, and said con-
tact spring engaging the laterally disposed portion
of said boss intermediate said opposite ends, said
contact spring being flexed intermediate its ends by
engagement with said boss and biased into engage-
ment with said second contact,

cam means. connected to and movable with said con-~
trol member relative to said contacts and contact
spring,

.~ said opposite end of said contact spring extending into
the path of movement of said cam means and said
cam means characterized by having a first surface

© of predetermined extension projecting toward said
contacts to flex said contact spring toward said first
contact upon engagement therewith, said cam means
including a trailing edge disposed at an angle to said
first surface and extending away from said contacts
permitting expansion of said contact spring and co-
operating to cam .said opposite contact spring end
away from said second contact,

and stop means fixed on said base plate and disposed
in the path of movement of said cam means to limit
the movement of said cam means relative to said con-
tact pins and spaced from said second contact in
the direction of movement of said cam means a
distance less than said predetermined extension of
said cam means and said cam means trailing edge
holding said contact spring out of engagement with
said second contact when said cam means is in en-

*  gagement with said stop member.

9. The switch of claim 8 wherein said contact spring
ends engage said contacts to one side of said plane and
said contact spring engages said boss on an opposite side
thereof so that said contact spring is urged into engage-
ment with said contacts by the resiliency of said contact
spring.

10. The switch of claim 8 wherein said opposite spring
end includes at least one angular surface engageable with
said trailing edge and cooperating therewith to cam said
opposite spring end away from said second contact.

11. The switch of claim 10 wherein said cam means
includes a leading edge and the projection of said cam
means toward said contacts increases from said leading
edge to said trailing edge, and wherein said trailing edge
extends away from said contacts and is oppositely angled
with respect to the direction of extension of said contact
spring and as compared to.said first surface.

12. A switch comprising, in combination,

a resilient contact spring having first and second ends,

first and second relatively spaced fixed electrical con-
tacts,
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said first contact spring end anchored on said first con-
tact and said second end thereof releasably engaging
said second contact,

means defining a surface spaced laterally from a line
extending between said contacts and engaging said
contact spring intermediate its ends, said contact
spring being flexed intermediate it ends and biased
toward said second contact,

cam means,

means supporting said cam means for movement rela-
tive- to said contacts and in a direction transversely
of said line extending between said contacts,

said- second contact spring end disposed in the path
of movement of said cam means and said cam means
including an angular cam surface arranged trans-
versely of said line for engagement with said second
contact spring end to flex said contact spring along
said line toward said first contact as said cam means
moves relative to said contacts, said angular surface
having a predetermined extension to a trailing edge
and said trailing edge extending at an angle from
said angular surface and away from said contacts,

and means fixed relative to said contacts for limiting
travel of said cam means relative to said contacts and
spaced from said second contact a distance less than
said predetermined extension to said trailing edge
so that said contact spring is flexed toward said first
contact. during engagement with said angular cam
surface and expands along said trailing edge away
from said second contact upon engagement with said
trailing edge.

13, A switch comprising, in combination,

* first and second relatively spaced terminal means,

a resilient electrically conductive contact spring extend-
ing between said terminal means and baving a free
end and a relatively fixed end,

anchor means for said fixed contact spring end in-
cluding said first terminal means,

actuating means for moving said free end of said con-
tact spring into and out of engagement with said sec-
ond terminal means and including cam means en-
gageable with said free end, said cam means ar-
ranged to extend generally transversely of a line be-
tween said terminal means and flexing said contact
spring inwardly toward its fixed end as cam means
moves relative to said contact spring, said cam means
further operative to permit said contact spring to
expand outwardly of its fixed end and away from
said second terminal means after a predetermined
amount of movement of said cam means relative to
said contact spring,

and means engageable with said actuating means for
limiting movement of said cam means relative to
said contact means. to stop said cam means after it
has moved said predetermined amount and opera-
five to hold said contact spring out of engagement
with said second terminal means.

14. The switch of claim 13 wherein said anchor means
also includes a surface spaced laterally of a line between
said terminal means and engaging said contact spring in-
termediate its ends to flex said contact spring and bias
said free end of said contact spring into engagement with
said second terminal means.

15. The switch of claim 13 wherein said cam ineans
includes a trailing edge extending in :a direction away from
said terminal means and wherein said free end of said con-
tact spring has at least one angular surface engageable
with 'said trailing edge to cooperate in camming said
contact spring away from said second terminal means as
said contact spring expands outwardly.

16. A switch for use in combination with rotary elec-
trical control .devices having a rotatable control member,
said switch comprising, in combination,

a circular base plate,

[
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first and second fixed contacts relatively spaced on said
base plate,

a boss extending axially from said base plate and posi-
tioned intermediate said first and second contacts,
said boss including a portion disposed laterally of
an axially extending plane passing through said first
and second contacts,

a resilient electrically conductive contact spring having

opposite ends, one end of said contact spring an-
chored to said first contact, the opposite end releas-
ably engaging said second contact and said laterally
disposed portion of said boss engaging said contact
spring intermediate its ends, said contact spring
being flexed intermediate its ends by engagement w1th
said boss and biased into engagement with said sec~
ond contact,

a shaft for rotating said control member,

an actuator connected to and rotatable with said shaft,

said actuator including cam means arranged for move-
ment into and out of €ngagement with said opposite
end of said contact spring and supported radially
outwardly of said second contact, said cam means
characterized by having a first surface of predeter-
mined angular extension projecting toward said con-
tacts to-flex said contact spring toward said first
contact upon engagement therewith, said cam means
also including a trailing edge disposed at an angle
to said first surface and extending away from said
contacts permitting expansion of said contact spring
and cooperating to cam said opposite contact sprmg
end away from said second contacts,

and stop means fixed on said base plate and disposed
in the path of movement of said cam means to limit
the movement of said cam means relative to said con-

tacts, said stop means angularly spaced from said

second contact a distance less than the angular ex-
tension of said cam means and said cam means trail-
ing edge holding said contact spring out of engage-
ment with said second contact when said actuator is
in engagement with said stop member.

17. A switch comprising, in combination,

first and second relatively spaced terminal means,

a resilient electrically conductive contact spring extend-
ing between said terminal means and having a free
end and a relatively fixed end,

anchor means for said fixed contact spring end includ-
ing said first terminal means, )

actuating means for moving said free end of said con-
tact spring into and out of engagement with said sec-

ond terminal means and including cam means en- -

gageable with said free end, said cam means ar-
ranged to extend generally transversely of a line be-
tween said terminal means and flexing said contact
spring inwardly toward its fixed end as cam means
moves relative to said contact spring, said cam means
further operative to permit said contact spring to ex-
pand outwardly of its fixed end and away from said

second terminal means after a predetermined :
amount of movement of said cam means relative to

said contact spring,

means engageable with said actuating means for limit-
ing movement of said cam means relative to said
contact means to-stop said cam means after it has
moved said predetermined amount and operative to
hold said contact spring out of engagement with said
second terminal means,

and means intermediate said contact spring ends and

in contact therewith adapted normally flex said spring
free end toward said second terminal means.

No references cited.
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