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1

This invéntion relates to electric switeh mecha-
nisms, and more particularly to stich mechanisms
which are utilized in the automatic regulation
of & condition such as temperature or pressure.

The principal object of our invention is to
provide a condition responsive switch mechanism
which is inexpensive and easy to manufacture,
and at the same time is reliable in operation and
will provide a long life.

A feature of the invention is the provision of
a snap action switch mechanism employing a
non-overcenter spring.

Other objects and advantages of our inven-
tion will be in part obvious and are in part
pointed out in the subsequent detailed descrip-
tion of a preferred embodiment of the invention.

In carrying out our invention in one form,
we provide a switch mechanism which includes
a fixed contact, a movable contact mounted on
a cantilever spring, and a main operating lever
arranged to move the cantilever spring member
to open and close the contacts. The main oper-
ating lever is continually biased in the contacts
closed direction by a non-overcenter spring. The
operating lever is further biased in the opposite
or contacts open direction by an additional
spring which normally overpowers the non-over-
center spring and maintains and contacts open.
Condition responsive means are provided for
partially counteracting the second spring under
certain circumstances to such an extent that
the non-overcenter spring is able to close the
contacts. When the counteracting action les-
sens sufficiently, the contacts are again opened.

For a clearer and more complete understand-
ing of our invention, reference should be had
to the accompanying drawing in which:

Fig. 1 is a side elevation view, partially in
section, of a condition control device embodying
our invention in a preferred form,

Fig. 2 is a left end view of the device of Fig. 1
showing only a fragmentary part of the control
knob,

Fig. 3 is o side view, partially in section, simi-
lar to Fig. 1 except omitting some parts and
showing the contacts in the closed position,

Fig. 4 is an end view similar to Fig. 2 except
partially in section,

Fig. 5 is a sectional view aslong the lines 5—F5
of Fig. 1,

Fig. 6 is a sectional view along the lines §—=8
cf Fig. 1,

Fig. 7 is an end view along the lines T—7 of
Fig. 1,

Fig. 8 is a top view partially in section of the
device of Fig. 1, and
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Fig. 9 is a partial side view in section of the
device of Fig. 1 showing the details of the differ-
ential adjustment mechanism thereof.

In the drawing our invention is shown em-
bodied in & refrigerator temperature control de-
vice which is designated generally by the numeral
{6, As shown particularly in Figs. 1 and 3, this
device inecludes s substantially U-shaped metal
frame or support member 11 having two substan-
tially horizontal legs, the lower of which has
an offset portion, and a vertical connecting or
bight portion, which is to the left in these fig-
ures. The frame ti has a vertical metal cross
member 12 rigidly connected hetween the two
horizontal legs of member (!, preferably by
means of projections along the upper and lower
edges of member (2 which engage corresponding
openings in member i1, while an additional in-
sulating support member 13 closes the free ends
of member 11,

Referring to Figs. 2 and 4 in addition to Figs.
1 and 3, the device {0 includes g face plate (4
rigidly secured to the vertical bight portion of
support member || in a suitable manner such as
by a pair of rivets 15. As illustrated, the face
plate |4 has a pair of countersunk tapped open-
ings 18 to provide for the attachment of device
10 to another apparatus or support. As seen
best in Fig. 4, the device 10 also includes a pair
of side plates IT of insulating material enclosing

.the rectangular opening formed by support
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member 1i and insulating support member {3.
For ease of assembly, these insulating side mem-
hers are preferably arranged to be held in place
along their lower edges by upturned side por-

:tions (9 of a bottom plate {8, and along their

side edges by right angle portions 15 of front
plate 14 along one edge (see Fig. 8) and indenta-
tions 29 in insulating member (3 (one of which
is shown in Fig. 3) along the other edge. As

:shown in Figs. 4 and 5, a U-shaped resilient

member 2{ fits down over the top horizontal leg
of frame member {1; member 2{ preferably has
a plurality of indentations 2{a (as shown in Fig.
§) forming projections 21b which snap into cor-

-responding openings in side member (7, thus

helding the side members firmly in position and
completely enclosing the switeh mechanism of
device 10.

The bottom plate I8 may conveniently be se-
cured to the remainder of the device by a pair
of right angle projections 88 which are positioned
in suitable recessed openings in face plate {4 and
a pair of screws 39 which are positioned in suit-
able tapped openings in the lower leg of frame
ft. The bottom plate {8 and its upturned side
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portions {9 form an auxiliary enclosure TT be-
neath the lower horizontal member of frame {1
which houses a bellows 22. The bellows 22 may
be connected by an external tube 87 to a source
of fluid under pressure which actuates the bellows
under conditions hereinafter discussed. The bel-
lows 22 is rigidly secured to bottom plate 18 and
when fiuid pressure is applied to the inside of the
bellows the upper surface 23 thereof expands up-
wardly. The vertical spacing in the bellows en-
closure 77 is preferably such that only a limited
expansion of the bellows can take place before
the upper surface of the bellows contacts the
frame member {1, in order to prevent damage to
the bellows in the event of an abnormally high
pressure. As an aid in firmly securing tube 87,
it may be held by a split bracket 40 forming a
downward right angle extension of plate 18.

The upper surface 23 of the bellows has a rec-
tangular indentation 24 located approximately
centrally thereof in which is positioned a rectan-
gular vertical operating rod 25. The operating
rod has shoulder portions 25¢ (see Fig. 5) a short
distance above the lower horizontal leg of frame
It, and a circular spring retaining member 28
rests on these shoulders. A suitable rectangular
indentation is provided in the lower surface of
member 28 which engages the shoulders 25¢ and
holds member 26 in place. Circular member 26
also has an elongateq slot at right angles to the
longitudinal axis of operating rod 25 and to the
plane of Fig. 5, this slot being of such dimensions
that the lower enlarged portion of operating rod
25 can be readily slipped through the slot in
member 26 during assembly. Then when operat-
ing rod 25 is subsequently turned 90° to the posi-~
tion shown in Figs. 1, 3 and 5 and the indentation
in the bottom surface of retainer 26 is engaged
with the shoulder portions 25¢ of the operating
rod, the retaining ring is prevented from being
dislodged. ;

The device {0 further includes a bracket 21
which is vertically slidable along cross member
12 of the frame. Bracket 27 includes a pair of
vertically disposed right angle side members 28
which provide contact with cross member 12 near
the top and near the bottom thereof along each
side in order to provide a stable sliding bracket.
Bracket 27 also includes a centrally positioned
horizental right-angle portion 29 having an open-
ing 29 therein through which rod 25 operates. A
compression spring 31 which opposes the expan-
sion of bellows 22 is positioned between horizontal
portion 28 of the slidable bracket 27 and retaining
ring 26.

Near the lower portion thereof, the bracket 21
is provided with a second horizontal projection
32 which extends (to the left in Figs. 1 and 3)
through a suitable opening 33 in cross member (2.
Extension 32 vrovides means for the vertical
movement of bracket 27, and may have a set
screw 34 positioned in 2 suitable tapped opening
therein. "The sef serew 24 rides on a cam 35 (best
seen in Pigs. 2 and 4) which provides for a move-
ment of bracket 27 upwardly and downwardly,
with consequent changes in the force exerted hy
spring 2. In Fig. 2, the cam is shown in the
position which allows the greatest rise of bracket
21 thereby producing the minimum compression
in spring 3f. In Fig. 4, the cam is shown rotated
through almeost a complete revolution counter-
clockwise from Fig. 2 to the position which pro-
duces the maximum downward movement of
bracket 27 and consequently the greatest com-
pressive force on spring 31.
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. cal cross member 12 of the frame.

4

The cam 3% may be integrally formed with a
shaft 15 which projects through bight portion of
support |1 and face plate {4. An operating knob
3% may be mounted on the shaft and secured
thereto in a suitable manner such as by a set
screw 37, the knob thus providing means for ro-
tating cam 35 to adjust the force of spring 31.
Cam 35 also includes an additional projection 38
in addition to the main cam surface, and the pur-
pose of this projection and the operation of the
cam are explained in detail hereinafter.

The device {0 has a main operating lever &l
which is pivoted on a pair of lanced and formed
arms, or bosses, 42 which project out from verti-
Member {2
includes an opening 43 to provide for the exten-
sion of lever 41 therethrough, and arms 42 may
conveniently be formed from metal which previ-
cusly lay along the sides of this opening. Lever
&1 has on opposite sides thereof a pair of down-
wardly turned portions 44 which rest on bosses
&2, and each portion 44 is provided with an addi-
tional small projection 45 extending downwardly
along the inner edge of boss 42 to aid in maintain-
ing the alignment of lever 4t.

The lever 41 has a transversely disposed inden-
tation 48 in the upper surface thereof in which
is positioned an enlarged upper peortion 471 of
operating rod 25. Lever 41 also includes a slot
85 at right angles with the indentation 46, which
is similar to the slot previously described for
retainer 28, to permit the passage of the lower
enlarged portion of operating rod 25 through
lever 41 during assembly. In the absence of pres-
sure in bellows 22, the spring 31 exerts a down-
ward biasing force which, acting through the en-
larged upper portion 47 of the operating rod in
indentation 46, tends to pull the right extremity
(as seen in Figs. 1 and 3) of lever 4| downward.

Near its right end, lever 41 has secured thereto
in a suitable manner such as by a pair of rivets
86 an extension 48. This extension is of in-
sulating material and extends beyond the end
of lever 41 to one side and below lever 4i, as
shown best in Pigs. 1, 3 and 8. A small pro-
jection 49 may be formed integrally with exten-
sion 48 on the lower surface thereof, and in the

‘open contacts position shown in Fig. 1 this pro-

jection is in engagement with a larger horizontal
projection 50 on insulating support member (3.
The engagement of projection 49 with projection
50 limits the downward motion of the right end
of lever 41,

The insulating member I3 may be assembled
conveniently with metal frame member 1 by
means of four rectangular projections 51 on
member || which pass through four rectangular
openings 52 in member 13 near the four corners
thereof and are twisted 90°, as seen best in Figs.
1, 7 and 8, in order to engage suitable cam sur-
faces T8 on member {3 and hold the member i3
securely to member i{. The upper and lower
legs of member I{ each have a pair of projections
719 against which member {3 abuts, to provide
exact positioning of member 13.

The member 3 supports both the fixed and
movable contact members of the device (0. As
shown in Figs. 1, 6 and 7 particularly, the fixed
contact member 53 is positioned on a right an-
gle terminal member 54. One portion of mem-
ber 54 is secured to a sunken outer surface por-
tion 81 of member 13 in a suitable manner such
as by a pair of rivets 55, while the right angle
portion of member 54 extends into the device en-
closure through a suitable opening 80 in mem-
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ber 13 and supports fixed contact member 53
in horizontally disposed relation. Terminal
member 54 may be provided with a serew 56 by
which an electrical conductor such as conductor
5T may be secured thereto in order to provide
an electrical connection to the fixed contact of
the switching mechanism.

A movable contact member 58 arranged for
movement into and out of engagement with fixed
contact member 53 is secured to and is sup-
ported by a resilient member 59 which is posi-
tioned in transversely disposed operative rela-
tion with respect to extension 48 of lever 4&{
and is biased toward contact 53. As illustrated
in Figs. 6 and 7 particularly, resilient member
59 has a reversely bent portion 88 overlying ex-
tension 48 to which the movable contact member
58 is secured. Resilient member 59 is secured
to and supported by a second terminal member
61 which likewise extends through opening 88 in
member 3 and has a right-angle portion se-
cured to the sunken outer surface 81 thereof in
a suitable manner such as by a pair of rivets
62. A screw 63 is provided in terminal 62 for an
electrical connection to a conductor such as 64.

For biasing lever 41 upwardly, i. e., toward
the contacts closed position, there is provided a
halrpin spring 65 which is best seen in Figs, 1,3
and 9. Spring 65 has two indentations, one of
which is engaged by a knife edge portion 6% on
the right end of lever 4i while the other is en-
gaged by a knife edge portion 67 on a member
63. The latter member may conveniently be
secured to the top leg of frame {1 by a pair of
rivets 69. The member 68 is preferably of re-
silient material and, as shown in Fig. 2, there
may be provided a set screw 19 threaded through
a suitable opening in insulating member {8 which
provides for the adjustment of knife edge 67
to the left or right to decrease or increase the
spacing between knife edges 66 and 67.

The parts of the switching mechanism, and
particularly projections 49 and 50, are so por-
tioned and arranged that knife edge §6 on lever
41 is always above a straight line connecting
knife edge 87 and the pivot point of lever &1
where projections 44 rest on projections 42, i. e.,
spring 65 biases the right end of lever 4{ con-
tinuously upward. 'Thus spring §5 always exerts
a contact closing force on lever 41 tending to
force the right end of lever 41 upward to cause
projection 48 on the lever to engage the under
side of projectionn 69 of resilient member 59
and force movable contact member 58 up against
fixed contact member 53.

The force exerted by spring 65 on lever 41 may
be looked upon as having two components, a
horizontal component attempting to push knife
edges 66 and 67 apart and a vertical component
tending to force the right end of lever 4{ up-
ward. The latter component increases very
rapidly as the right end of lever 4i moves up-
wardly, and this action aids very materially in
causing cur mechanism to move from the con-
tacts open position to the contacts closed posi-
tion with a snap action, as described in greater
detail hereinbelow. Similarly, the very rapid
decrease of this component of force aids in pro-
ducing a snap action in the opposite direction
of movement, i. e., from contacts closed to con-
tacts open.

A cover plate 82, preferably of insulating ma-
terial, may be provided for the sunken outer por-
tion of insulating member i3 and secured to
member {3 by means of a screw Ti which en-
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gages a suitable tapped opening 12 in the outer
surface of member 13. This cover plate protects
the terminals but preferably does not cover set
screw 78 as it is generally desirable to leave this
available for adjustment.

At the opposite, or left end, lever 4i is pro-
vided with an enlarged portion 73 having a pair
of slightly upturned edges 73¢. In the extreme
counterclockwise position of control knob 36,
shown in Fig. 4, projection 38 on the cam engages
portion 13 of lever 41 and holds it fixed so that
the lever cannot be pivoted regardless of the
actions of the bellows and the spring members.-
As will be readily understood, this is the off
position of the switching mechanism and when
the knob is in this position the contacts 53, 58
cannot be closed. There is provided a projection
12 extending outwardly from the bight portion
of support member {4t into the path of projection
33 which limits the rotation of knob 36 and
cam 35 slightly less than a complete revolution.
In Fig. 4 the knob and cam are shown in the
extreme counterclockwise position, while in Fig.
2, they are shown in the extreme clockwise
position. In both extreme positions cam pro-
jection 38 is in engagement with projection 14.

The device illustrated and described herein
embodying the switching mechanism of our in-
vention may be advantageously used for auto-
matically regulating the temperature of a house-.
hold refrigerator, for example. In such a case,
the tube 27 may contain a temperature responsive
fluid. Upen an increase in the temperature
within the refrigerator to or beyond a predeter-
mined value, the pressure in tube 87 and hence
in bellows 22 is increased enough to overcome
the downward biasing force of spring 3{ suf-
ficiently to allow the right end of lever 41 to be
moved upwardly by spring 65. This results in
the closing of contacts 53, 58 with a snap action,
the snap action being due in large measure to
the rapid increase in the upward component of
the force exerted by spring 65, as discussed pre~
viously. Two other features also contribute to
the snap action closing of the contacts, namely,
the action of resilient member 59 which, as men-
tioned previously, is biased toward the fixed
contact 53 and immediately moves the movable
contact member 58 in this direction as soon as it
is released, and the hammer blow provided by
projection 28 on the under surface of projection
60 beneath movable contact member 58. When
the temperature in the refrigerator is reduced
sufficiently that the reduced pressure in bulp 22
is overcome by the spring 31, the right-hand
end of lever 4i again moves downwardly. This
opens contacts 53, 58, with a snap action due to
the rapid decrease in the vertical force com--
ponent of spring 65 and the hammer blow effect
of projection 48 on the portion of resilient mem-
ber §9 extending beneath projection 48.

The temperature at which the switching mech-~
anism ocperates to close the contacts is deter-
mined by the position of cam 35 and knob 36.
As mentioned previously, the contacts are held
open in the extreme counterclockwise position’
of cam 33 and knok 38, shown in Fig. 4, by the
action of cam projection 38 on lever 4{. At all
other positions of the cam and kncb, the contacts
will close when the pressure in bellows 22 reaches
a predetermined amount corresponding to a’
temperature selected by the knob position. These
selected pressures and temperatures decrease as
the knob and cam are rotated clockwise from
the extreme counterclockwise position of Fig. 4.
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Closely adjacent the off pesition of Fig. 4, the

mechanism illustrated is provided with a defrost
position. This position is indicated by detted
lines 83 in Fig. 4 for the pointer on the knob.
‘When the knob is in the position indicated by the
detted lines, the portion 89 of the eam surface
relatively I.l,l,gh temper@tur.e Wll.l be. required in
order to operate the switching mechanism o
close the contacts, From this point on around
the remaining portion of the cam, the tempera-
ture required for operation gradually decreases,
gnd in Fig. 2 the cam and knob pointer are shown
in the minimum temperature position.

The differential, i. e., the difference between
the temperature at which the contacts close and
that at which they open again, is determined
by the adjustment of knife edge 61 by set screw
18. As knife edge 67 is moved closer to knife
edge 66 by set screw 10 the temperature dif-
ferential increases; and, conversely, the tem-
perature differential decreases as set screw 70
is moved to allow knife edge 67 to move in the
opposite direction.

As will be readily apparent from the drawing
and the foregoing description, the device dis-
closed herein is easily assembled. In manufac-
turing such a device, the various component
parts are first assembled. The terminal mem-
bers with the contact members thereon are as-
sembled on insylating member (3. The bellows
22 is secured to plate 18 and tube 87. Face plate
{4 is secured to main frame member (i, and
member 68 is riveted to the upper surface of
member 11, these operations being performed
after member {1 has been partially fermed into
its final U=-shape, that is, with the leg portions
of support member (1 bent until they form an
angle greater than 80° with the bight portion
11 instead of approximately 90° as in the final
form. Extension 48 is riveted on o lever 41.

In the fingl assembly, cam member 35 is as-
sembled by putting the shaft 75 through the
opening provided therefor and assembling knob
36. Then cross member {2 of the frame is put
in position and the legs of the frame member
{1 are bent to their final position in which they
hold cross member {2 rigidly in position. The
insulating member 13 is then assembled by put-
ting the projections &1 through the openings
52 and twisting them in the manner previously
deseribed. The bellows is assembled by putting
the projections 88 through the epenings provided
therefor in front plate 14 and putting screws
39 in place. Then the retainer 26, the spring
34, the vertical slider 27, the lever 41 and hair-
pin spring €5 are loosely positioned in approxi-
meately their final location. Operating rod 25
is then dropped through an opening 84 provided
therefor in the upper surface of frame member
1. With the component parts in approximately
their final position and with lever 41 properly
restrained, the operating rod can be turned 90°
so that the various portions of the mechanism
assume their final positions as illustrated in Fig.
1. ‘Thereafter the side plates IT and the top
cover plate 21 ecan be added fto complete the
assembly.

It will be seen therefore, that we have pro-
vided a relatively §1mp1_e condlhon responsive de~
viece which can be assembled from a small num-
ber of relatively simple and inexpensive parts.
The device includes a switching mechanism em-
ploying a non-overcenter spring, which arrange-
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ment we have found provides very reliable snap
agtion for both opening and closing operation.

While we have ijllustrated and described our
invention in a preferred form, modificatiens
thereof may be made by those skilled in the art,
and, therefore, it should be understood that we
intend to cover by the appended claims all such
modifications which fall within the true spirit
and scope of ouy invention.

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

1. An electric switeh mechanism comprising,
support means, an operating lever pivetally
mounted for movement hetween two positiens, a
fixed contact memper secured to sald support
means, an elongated flexible member secured to
said support in operative relation with said op-
erating lever and arranged for movement by gaid
lever, movable contact means forming a pertion
of said flexible member and arranged to engage
said fixed contact member, said eontacts being
open in ene of said positions of said operating
lever and closed in the other said position, spring
means biasing said lever continuously tewaxd the
contacts closed position, said spring means pre-
viding an increasing component of force tending
to close the contagts as the lever moves from the
contacts epen position toward the contaets closed
position, additional spring means biasing said
lever continuously toward the contacts open po-
sition, said additional spring means normally
overpowering said ﬁrst spring means and holdmg
said contacts open, and condition respoensive
means for counteracting said addmonal spring

; means sufficiently that said first spring means

cause said contacts to close with a snap agtion.

2. An electric sthch mechamsm comprising,
support means, an operatmg lever piyvotally
mounted on said suppory means for movement
between two positions, a fixed contact member
secured to said support means, a flexible member
secured to said support means in gperative rela-
tion with said operating lever and arranged for
movement by said lever, movable contact means
forming a portion of said flexible member and
said co,nta,cts heing engaged in one position of
said operating lever and disengaged in the other
posﬂ;mn non- overcenter hairpin spring blasmg
said lever contlnuously toward a first one of its
two p051t10ns additional spring means bi ing
said lever contmuously toward the second of its
two posmons said additional spring means nor-
mally overpowering said hairpin spring means
and holding said lever in said second posmon
and condition responsive means for pmtlally
counteracting said addltlonal sprmg means
whereby said hairpin spring means is enabled to
move said lever to said first position.

3. An electuc switeh mechanism comprising,
support means, an operating leyer plvotally
mounted on said support means for movement
between two posﬂ:wn_s a fixed contact member
secured to sald support, a flexible member se-
cured to said support in operative relation with
said operating lever and arranged for mevement
by said lever, movable contact means forming a
portion of said flexible member and arranged to
engage said fixed contaet member, said contacts
being open in one position of said operating lever
and closed in the other said position, a nen-
overcenter hairpin spring biasing said lever
continuously toward the contacts closed position,
said hairpin spring means providing an increas-
ing component of force tending to close the con-
tacts as the lever moves from the contacts open
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position toward the contacts closed position, ad-
ditional spring means biasing said lever con-
tinuously toward the contacts open position, said
additional spring means normally overpowering
said hairpin spring means, and condition respon-
sive means for counteracting said additional
spring means to such an extent that said hairpin
spring means causes said contaects to close with a
snap action, .

4. An electric switch mechanism comprising,
support means, an operating lever pivotally
mounted on said support means for movement
between two positons, a fixed contact member
secured to said support means, a resilient mem-
ber having as a portion thereof movable contact
means arranged to engage said fixed contact
member secured to said support means in opera-
tive relation with said operating lever, said re-
silient member being biased to move the movable
contact portion thereof in a predetermineg di-
rection and having means providing for the
movement of the resilient member responsively
to the movement of said lever, said contacts being
engaged in one position of said operating lever
and disengaged in the other position, spring
means biasing said lever continuously toward a
first of its two positions, additional spring means
biasing said lever continuously toward the second
of its two positions, said additional spring means

normally overpowering said first spring means o

and maintaining said lever in said second posi-
tion, and condition responsive means for partially
counteracting said additional spring means
whereby said first spring means is enahled to
move said lever from said second position to said
first position.

5. An electric switch mechanism comprising,
support means, an operating lever pivotally
mounted on said support means for movement
between two positions, a fixed contact member
secured to said support means, a resilient mem-
ber having movable contact means arranged to
engage said fixed contact member as a portion
thereof and secured to said suppeort in operative
relation with said operating lever, said resilient
member being biased toward the contacts closed
position and having means providing for the
movement thereof responsively to the movement
of sald lever, said contacts being open in one
position of said operating lever and closed in the
other said position, spring means biasing said
lever continuously toward said other position,
said spring means providing an increasing com-
ponent of force tending fo close the contacts as
the lever moves from said one position toward
said other position, additional spring means bias-
ing said lever continuousiy toward said one posi-
tion, said additional spring meang normally over-
powering said first spring means and maintain-
ing said contacts open, and condition responsive
means for counteracting said additional spring
means sufficiently that said first spring means
causes said lever to move from said one position
to said other position and close said contacts with
a snap action. )

6. An electric switch mechanism comprising,
support means, an operating lever pivotally
mounted ‘on said support means for movement
between two positions, a fixed contact member
secured to said support means, a resilient mem-
ber having movable contact means arranged to
engage said fixed contact member as a portion
thereof and secured to said support means in
operative relation with said operating lever, said
resilient member being biased to move the mov-
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able contact portion thereof in a predetermined
direction and having means providing for the
movement of the resilient member responsively
to the movement of said lever, said contacts being
engaged in one said position of the operating
lever and disengaged in the othsr position, non-
overcenter spring means biasing said lever con-
tinuously toward a first of its two bositions, said
non-~-overcenter spring meansg providing an in-
creasing component of force on the lever aiding
its movement as the lever movas from its second
position toward the said first position, additional
spring means biasing said lever continuously to-
ward the said second of its two positions, said
additional spring means hormally overpowering
sald non-overcenter spring means and maintain-
ing said lever in said second position, and condi-
tion responsive means for counteracting said
additional spring means to such an extent that
said non-overcenter spring means causes said
lever to move from said second position to said
first position.

7. An electric switch mechanism comprising,
support means, an operating lever pivotally
mounted on said support means, a fixed contact
member secured to said Support means, a flexible
member secured to said support means in opera-~
tive relation with said operating lever and having
means for lecsely receiving a portion of said
lever, movable contact meang forming a portion
of said fiexible member and arranged for engage-
ment with said fixed contact member, said oper-
ating lever being movable between two positions
in one of which it engages said fiexible member
and holds said contacts engaged and in the other
of which it engages the flexible member and
holds the contacts out of engagement, said lever
being disposed to provide g hammer blow on said
flexible member upon movement of the contacts
to either the engaged or disengaged position,
spring means biasing said lever continuously to-
ward & Arst of its two positions, additional spring
means biasing said lever continuously toward the
second of its two positions, said additional spring
means normally overpowering said first spring
means, and condition responsive means for coun-
teracting said additiona] spring means to such an
extent that said first spring means causes said
lever to move from saig second to said first posi-
tion.

8. An electric switch mechanism comprising,
support means, an operating lever pivotally
mounted on said support means, a fixed contact
membper secured to said Support means, a flexible
member secured to said support in operative re-
lation with said operating lever and having
means for loosely receiving a portion of said
lever, movable contact means forming a portion
of said flexible member arrangea for engagement
with said fixed contact member, said operating
lever being movabie between two positions in one
of which it engages sald flexible member and
holds saiq contacts apart and in the other of
yvhich it engages the fexible member and holds
the contacts in engagement and said Jever being
disposed to provide a hammer blow on said flexi-
ble ‘member upon movement to either of the two
p.osmons, spring means biasing said lever con-
tlr}uously toward the contacts closed position,
said spring means providing g rapidly increasing
to close the contacts
as the lever moves from the contacts open posi-
tl_on towards the contacts closed position, addi-
tional spring means biasing said lever continu-
ously toward the contacts open position, said
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additional spring means normally overpowering
said first spring means, and condition responsive
means for counteracting said additional spring
means to such an extent that said first spring
means cause said contacts to close.

9. An electric switch mechanism comprising,
support means, an operating lever pivotally
mounted on said support means, & fixed contact
member secured to said support means, an elon-
gated resilient member secured to said support
in operative relation with said operating lever
and having means for loosely receiving a portion
of said lever, movable contact means mounted
on said resilient member and arranged for en-
gagement with said fixed contact member, said
vesilient member being biased to move said mov-
able contact means in a predetermined direction
with respect to said fixed contact member, said
operating lever being movable between two posi-
tions in one of which it engages said resilient
member and holds said contacts engaged and in
the other of which it engages the resilient mem-
ber and holds the contacts disengaged and said
lever being disposed to provide a hammer blow
on said resilient member upon movement to
either the contacts engaged or contacts disen-
gaged position, spring means biasing said lever
continuously toward a first of its two positions,
additional spring means biasing said lever con-
tinuously toward the second of its two positions,
sald additional spring means normally overpow-
ering said first spring means and holding said
lever in said second position, and condition re-
sponsive means for partially counteracting said
additional spring means whereby said first spring
means is enabled to move said lever from said
second position to said first position.

10. An electric switch mechanism comprising,
support means, an operating lever pivotally
mounted on said support means, a fixed contact
member secured to said support means, a fiexible
member secured to said support means in opera-
tive relation with said operating lever and hav-
ing means for loosely receiving a portion of said
lever, movable contact means forming a portion
of said flexible member and arranged for engage-
ment with said fixed contact member, said op-
erating lever being movable between two posi-
tions, in one of which it engages said flexible
member and holds said contacts engaged and
in the other of which it engages the flexible mem-
ber and holds the contacts out of engagement,
said lever heing disposed to provide a hammer
blow on said fiexible member upon movement of
the contacts to either the engaged or disengaged
position, non-overcenter spring means biasing
said lever continuously toward a first of its twe
positions, said non-overcenter spring means pro-
viding a rapidly increasing component of foree
on the lever aiding its movement as it moves
from its second position toward the said first
position, additional spring nieans biasing said
lever continuously toward the said second of its
two. positions, said additional spring means nor-
mally overpowering the said non-overcenter
spring means and holding said lever in said sec-
ond position, and conditioh responsive means for
counteracting said additional spring means to
such an extent that non-overcenter spring means
moves said lever from said second to said first
position with a snap action.

11. An electric switch mechanism comprising,

support means, an operating lever pivotally
mounted on said support means, a fixed contact
member secured to said support means, an elon-

15

20

25

30

35

490

45

50

55

66

70

75

12

gated resilient member secured to said support in
operative relation with said operating lever and
having means for loosely receiving a portion of
said lever, movable contact means mountéd on
said resilient member and arranged for engage-
ment with said fixed contact member, said re-
silient member being biased to move said mov-
able contact means in a predetermined direction
with respect to said fixed contact member, sald
operating lever being movable between two posi-
tions in one of which it engages said resilient
member and holds said contacts engaged and in
the other of which it engages the resilient mem-
ber and holds the contacts disengaged and said
lever being disposed to provide a hammer blow
on said resilient member upon movement thereof
to either the contacts engaged or contacts disen-
gaged position, non-overcenter halrpin spring
means biasing said lever continuously toward a
first of its two positions, additional adjustable
spring means biasing said lever continuously to-
ward the second of its two positions, sdid addi-
tional spring means normally overpowering said
non-overcenter hairpin spring means and holding
said lever in said second position, ahd condition
responsive means for partially countéracting said
additional spring means whereby said non-over-
center spring means is enabled to move said lever
from said second to said first position.

12. An electric switch mechanismth comprising,
support means, ah operating lever pivotally
mounted on said support means, a fixed contact
member secured to said support means, an elon-
gated resilient member sectired to said support in
transversely disposed relation with said operating
lever and having means for loosely reeceiving a
portion of said lever, movable contact means
mounted on said resilient member and arranged
for engagement with said fixed contact member,
said resilient member being biased to move said
movable contact means in a predetermined di-
rection with respect to said fixed contact mem-
ber, said operating lever being movable between
two positions in one of which it engages said
resilient member and holds said eontacts en-
gaged and in the other of which it engages the
resilient member and holds the contacts disen-
gaged and said lever being disposed to provide &
hammer blow on said resilient member upon
movement thereof to either the contacts engaged
or contacts disengaged position, non-overcenter
hairpin spring means biasing said lever toward
a first of its two positions, additional adjustable
spring means biasing said lever toward the sec-
ond of its twe positions, said additional spring
means including an eperating rod operatively en-
gaging said lever and positioned substantially
normally thereto and a coil spring surrounding
said operating rod, said additional spring means
normally overpowering said non-overcenter hair-
pin spring means and helding said lever in said
second position, and condition responsive means
operatively connected with said operating rod
for partially counteracting said additional spring
means to such an extent that said non-over-
center spring means causes said lever to mdave
from sdid second to said first position.

13. A condition responsive electric switch
mechanism comprising, support meéans, an oper-
ating lever pivotally mounted on said support
means, a fixed contact member secured to said
support means, a cantilever spring member se-
cured to said support means in transversely dis-
posed relation with said operating lever and hav-
ing a reversely turned portion on the free end
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thereof for loosely receiving a portion of said
operating lever, a movable contact member
mounted on said reversely turned portion and
arranged for engagement with said fixed contact
member, said operating lever being movable be-
tween two positions, in one of which it engages
said cantilever spring member and holds said
contacts in engagement and in the other of which
it engages said resilient member and holds the
contacts apart, said lever being disposed to pro-
vide a hammer blow on said cantilever spring
member upon movement to either the contacts
closed or the contacts open position, non-over-
center hairpin spring means biasing said lever
toward the contacts closed position, additional
adjustable spring means biasing said lever to-
ward the contacts open position, said additional
spring means including an operating rod ex-
tending through an opening in said lever on the
same side of the pivot point thereof as said con-
tacts, said rod operatively engaging said lever
and being positioned substantially normally
thereto, a retaining ring secured to said rod, a
slidable spring adjusting bracket, and a coil
spring surrounding said operating rod and posi-
tioned between said retaining ring and said
bracket, said additional spring means normally
overpowering said non-overcenter hairpin spring
means and maintaining said contacts open, a
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bellows engaging an end of said operating rod
for partially counteracting said additional spring
means to such an extent that said non-over-
center hairpin spring means is enabled to move
said lever from the contacts open to the con-
tacts closed position, an adjusting cam engag-
ing said bracket for adjusting the pressure at
which said bellows counteracts said additional
spring means sufficiently to enclose said contacts,
a projection on said cam for engaging said lever
on the opposite side of said pivot to hold said
contacts open regardless of the action of said
bellows, and adjustment means for said hairpin
spring to adjust the differential between the
pressure at which said bellows causes said con-
tacts to close and the pressure at which said ad-
ditional spring means can overpower said hair-
pin spring means and said bellows to open said
contacts again.
ROBERT L. GRAY.
CHARLES S. GRIMSHAW.
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