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1
_This invention- relates to electrical switches
and more‘pé;rtlcularly, to thermostatic switches
which. operate with a snap action at a predeter-
mined temperature.
/An -object of .the invention is to provide. im-~
proved thermostatic switches which operate with

a snap action within a very narrow temperature

dlfrerentlal thereby prov1d1ng more reliable con-
trol of an electrical circuit or . circuits, longer
conta.ct life, and reduced radio interference smce
“ﬁuttermg” or “frying”. of the contacts is sub-
stantlally eliminated, the switches being capable

of carrymg ‘substantial current loads and rap-~

idly responding to changes in temperature of
the environments in which they are mounted.

. Another object of the invention is to provide
an improved thermostatic switch having a nar-
row temperature . range or differential through
utilization of a buckling or over-center spring to
effect movement of one or more contacts of the

switeh, the said spring being anchored at only
one end thereof with the other end free to snap
and thereby effect contact operation in response
to the force exerted on the spring by a thermo-
responsive member responding to a predeter-
mined change in temperature,

A further object of the invention is to prov1de

an improved thermostatic. switch as defined in

the preceding paragraph and wherein a means is
provided coopera.tmg with the said buckling or
over-cenhter spring to snap the latter back to its
1n1t1a1 position when the force gxerted thereon by
the thermoresponsive member is removed. .

A still:further object of the invention is the
provision of an improved thermostatic switch as
defined in either of the two preceding paragraphs
and which is adapted to alternately control two
independent electrical circuits in response to a
predetermlned temperature change. -

An addltlonal object of ‘the invention is to
provide an improved thermostatic switch ‘em-
ploying an over-center or buckling spring as one
of ‘the contacts thereof, the said spring being
actuated by flexing of the central portion of g
bimetallic member, which member has the ends
thereof supported for limited movement so that

flexing -of:-the ‘bimetallic. member in response to.

temperature changes is not -hindered by its
mounting.

The, mventmn also has as ifs-object the pro-.

v1sion of an improved thermostatic switch of the
type deﬁned above and in which two or more bi-
metalhc members are floatingly supported ad-
jacent the over-center or buckling spring for ef-
fectmg operatlon of the lattér in _response to 2
predetermined temperature charge. e

(CL 200—138)
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A still further object of the invention is to
prov1de an improved thermostatic switch as de-
fined in ‘the preceding paragraph and wherein
the bimetallic members are floatingly arranged

_in siperposed or stacked, motion additive, re-

latlonshlp to provide an amplified movement in
response to a predetermined temperature change
thereby effectmg switch operation in response
to an extremely narrow temperature differential.

‘The invéntion further resides in certain novel
features of construction and combination and
arrangernients of parts of the switches, and fur-
ther. objects and advantages thereof w111 be ap-
parent to those skilled in the art from the Tol-

. lowing description of the présent embodiment of

the invention and certain modifications thereof
described with reference to the a,ccompanymg'
drawings in which:

Fig.1 is a longitudinal sectional view through
the present preferred embodimeént of a thermo-
static switch incorporating the novel festures of
this invention with ¢ertain parts of the operat-
ing mechanism being shown in elevation to more
clearly 111ustrate the constructlon,

Fig. 2 is a “bottom view of the switch illustrated
1n Pig. 1;

"Fig. 3 is a detached, elevational view of the
present preferred-form of over-center or buck-
ling spring ut111zed 1n the sw1tch illustrated in
Pigs. 1 and 2; -

Fig. 4is a detached elévational view of the re-
silient contact arm which extends substantlally
parallel with the over-center spring in Fig. 1;

Fig, 5 is a detached elevational view of the
member utilized to connect the free ends of the
over-center spring -and resilient contact arm in
the switch shown in Figs. 1 and 2;

Fig. 6 is a longitudinal sectlonal view through
a modified from of thermostatic switch embody-
ing the invention with portions of the operating
mechanism shown in elevation to more clearly
llustrate the construction;

Fig. 7 is a longitudinal sectional view through ‘
a still different form of thermostatic switch em-

:bodying - the invention with portions of the op-

erating. mechanism being shown in elevation to
more clearly illustrate the construction;

Fig. 8 is a-longitudinal sectional view through
yet another form of thermostatic.switch em-

;bodying the invention with portions of the op-

erating mechanism shown in elevation to more
clearly illustrate the construction;

Fig. 9 is a transverse sectional view taken sub-
stantlally on the irregular line 9—9 of Fig. 8 and

55 ;looking in the dlrectlon 1ndlcated by the arrows

and,
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Fig. 10 is a view similar to Fig. 8 but showing
the positions of the parts of the switch when the
latter has been actuated in response to attain-
ment of a predetermined temperature.

The thermostatic switches of this invention are
of the snap action type, since the movable contact
or contacts thereof move from one position to the
other relatively rapidly or with a snap action up-
on attainment of a predetermined operating tem-
perature. This rapid movement or snap action
prevents “fluttering,” “frying” and similar diffi-
culties which are present in thermostatic switches
of the creep type. While switches of the snap ac-
tion type have many advantages, the principal ob-
jection thereto has arisen from the fact that it is
customary to employ relatively complicated mech-

10

anisms to effect the required snap action: thereby- -

increasing the cost of the switches and multiply-
ing the chances of failure of the switches in opera-
tion. In my copending application entitled
“Thermostatic Switch,” S. N. 175,696, filed July
25; 1950, I have disclosed and claimed improve-
ments in thermostatic switches of the snap act-
ing type which enable the desired rapid move-
ment of the contacts to be effected through the
utilization of a single spring member, thus re-
ducing the cost and at the same time providing
a more reliable operation. The switches of this
invention are generally similar to those disclosed
and'claimed in the aforementioned copending ap-
plication but differ therefrom in that the instant
switches are particularly adapted for alternately
controlling two independent, electrical ecircuits
and, in addition, have certain constructional fea-
tures which differ from the switches of the afore-
mentioned application. ‘

The spring element employed in the switches
of this invention is for convenience hereinafter
referred to as an over-center or buckling type
spring. Such a spring may be formed in a variety
of different manners but in the presently pre-
ferred embodiment the spring is of the type illus-
trated in Fig. 3. As shown therein, the spring,
generally designated 19, comprises an elongated-
strip of relatively thin spring material such as.
tempered steel, brags, Phosphor bronze, or the
like. This strip of material is longitudinally
slotted or slit, as indicated at 16-and |7, parallel
with the longitudinal edges of ‘the strip but with
the ends of the slots or slits entirely enclosed with-
in the edges of the spring. There is thus pro-
vided a central portion A and outer portions B’
and C of the spring, which are all parts of the:
integral strip. The central portion A of the spring
is elongated  with respect to the side portions B
and C so that the spring tends to assume a curved
configuration, as viewed in-side elevation, the di-
rection of curvature depending upon whether the
central portion A is disposed to one side or the
other of the plane of the side portions B and C.

The central portion A of the spring (5 may be
caused to snap through center from one side of
the plane of the side portions B and C to the other
side thereof by application of a force in the nature
of ‘a thrust on the said central portion, thereby
causing the spring as a whole to curve in the op-
posite direction. Because the central portion A
can never lie exactly in the plane of the side por-
tions B-and C but must always buckle or snap
through or beyond the center line or plane of such
portions, the spring is'said to be of the over-center
or buckling type.

In order to provide the requisite difference in
lengths between the central and side portions of
the spring, the latter, in the form shown in Fig.
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3, has had the side portions B and C reduced in
length by crimping or creasing them intermediate
the ends of the spring as indicated at 18 and 18.
This difference in length between the central por-
tion A and the side portions B and C of the spring
may also be achieved by stretching the central
portion with respect to the side portions. More-
over, while the spring {5 has been shown as con-
structed froem- ane. piece: of: metal;, it. will: be ap-
parent that it may be formed of séveral separate
pieces joined together by welding or riveting.
Springs of the forms mentioned as possible alter-
native constructions are illustrated and described
in-my aforementioned copending application S. N.

. 175,696~ to. which reference may be had for the

details thereof. Such springs may be inter-
changeably used with respect to the spring 15 as
may other equivalent types and, therefore, it is
to be expressly understoed that the term “over-
center” or “buckling” spring as used in this de-
scription and the appended claims is to-be con-
strued’ as generic of these various forms of ‘spring
and not limited to a spring constructed:in any one
specific manner.

Referring now to Figs. 1 and 2; the switch shown -
therein is of the thermostatic type adapted: to:

alternately control' two independent electrical
circuits and includes an over-center or buckling
spring of the type described - above. The illus-

trated switch is' of the enclosed type having an:

oblong housing, generally designated 2¢¥, which

may be formed from sheet metal by drawing, may-

be cast in one piece, or may be assembled from
several separate parts. In the form shown; the
housing 20-is illustrated as being of one piece con-
struction and substantially U-shapedin longitudi-
nal section, so as to provide a recess or cavity
within which the operating portions of the switch
are enclosed. The housing has outwardly extend-
ing ears or lugs 21 and 22 by which the switch

may be applied to a surface the temperature of-

which is to control operation of the switch.
The top of the housing 28 has four terminal
members 23, 24, 25 and 26 secured thereto in

- spaced relationship. In the form shown, these

terminal members each comprise substantially
right-angled brackets, the upstanding legs of
which are provided with tapped holes 27; 28, 29
and 30 for the reception of screws by means of
which conductors may be connected to the switch.
The horizontal legs of the terminal members
23—28 are apertured and are secured to the hous-

ing 20.by terminal posts or studs 31, 32, 3% and-

34; respectively, disposed within the cavity of the
housing and each having a reduced diameter por-
tion extending through a cooperating opening in

the housing and in the horizontal portion of the.
corresponding terminal lug, the outer ends of the.

terminal posts being peened over, as will be ap=-
parent from Fig.. I.

metal, insulation is provided between the. termi-.
nallugs.23, 24, 26-and 26 and the outer side wall
of the -housing, and also between the terminal

posts: 3f; 32; 33 and 34 and the inner:side:wall of:-

the housing.. This insulation is shown as being in

the: form of sheetis or: plates: 3% and 36 of mien; "

hard rubber, or other insulating material:inter-
posed as aforementioned; it being understood that

the reduced- diameter- portions-of - the- terminal"

posts are of less diameter than the- openings-in:
the housing- 20" through which they extend, see

Fig. 1." In place of sheets or plates.of insulating.
- material, separate washers of insulating material

When, as in.the illustrated.
embodiment, the case. or. hausing 20 is formed of.
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may:-be provided for each terminal member and
post. o

The terminal-post 33 is preferably of: lesser
length /than the terminal post 32 with the. inner
end .of the latter provided with a reduced diam-
eter portion passing through an opening 37 at one
end .of the over-center or buckling spring 15 and
through a. corresponding opening in a . relatively
stiff resilient arm or member 38. A washer is
preferably provided on the lower end of the post
32 and the latter is then peened over to firmly
secure the spring 15 and arm: 38 in the relation-
ship shown in Pig. 1. As illustrated therein, the
central portion A of the spring 15 has an integral
raised surface 39 thereon provided by indenting
the: underside .of -this portion of the spring as in-
dicated at 40, see Fig. 3. - The outer end of the
resiliént-arm 38 engages the raised portion 39 of
the spring either continuously or when the latter
snaps through center and bears thereon with: suf-

ficient' force-so that the-central portion A-of the
spring is -normally disposed belowthe side por-

tions-B-and-C when the parts are positionedas
shown in Fig. 1, and the temperature of the switch
has not been elevated sufficiently to ‘actuate the
thermoresponsive member hereinafter ‘described.

Consequently, the portion of the spring 5, op-'

posite-the post 32 is urged towards-the termingal
post 33 and this portion-of the spring is provided
with a contact means or member 41, which may
be in the form-of a button of silver or other suit-~
able. contact material spot welded or-otherwise
secured ‘to the spring 15.- The construction is
such that, with the parts-as'shown in Fig. 1, the
contact 4l is in‘firm engagement with the lower
portion:of the terminal post 33 which may be pro-
vided witha silvered-surface or other suitable ma-
terial providing-a'suitable contact surface.

~"The lower portion of the terminal post'81-has a
reduced  diameter portion extending through an
opening in a resilient contact arm or member 42
which ‘arm or member is firmly secured to the
post 31 by peening over the outer end of the lat-
ter, a washer such as 43 being preferably inter-
posed between the arm or member ‘42 and the
peened outer end of the terminal post 3! to in-
sUre proper support. The arm.or member 42°is
adapted-to flex or move in unison with the over-
center spring 18, this combined movement being
effected by a connection between ‘the free ends
of the-members in the form of a plate-like mem-
ber or link 44 which is formed of insulating ma-

terial and is slotted as indicated at Fig. 5 to re-
ceive the outer ends of the spring 15 and member-

42, - :

~‘The lower -surface ‘of the arm or member 42 is
provided with means forming an electrical con-
tact which means is here illustrated as a button
45 of silver or other suitable contact material spot
welded or otherwise secured to the-arm or mem-
ber 42.- S e

The contact 45 is-adapted to be moved to and
from’ engagement with a stationary contact 46
connected with the ‘terminal post 34, the contact
46 being here shown as g relatively rigid arm hav-
ing‘a-coating -of ‘silver or other suitable contact
material on-the upper surface thereof for engage-
ment by the contact 45. The arm 46 is secured
to-the post 34°in any suitable manner, as, for ex-
ample; by having a reduced diameter portion of
the post passing through an opening in the arm
or member 46 with the outer end of this reduced
diameter portion peened- over as shown in the
drawings, oo - e Co .
-With the-construction thus-far described; it will
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6

be apparent that the contact 31 is normally it
engagenient with the terminal post or contact 33
while the contact 45 is spaced from the contact
46. ' However, upon application of an upwardly
directed force or thrust upon the central portion
A-of 'the over-center spring 15, the latter will be
caused to snap through center thus reversing the
direction of its curvature so that the contact &1
moves from engagement with the terminal post
or contact 33. Substantially simultaneously, the
contact 45.will engage the contact 46 due to the
interconnection of the spring 15 with the resilient
arm 42. This action of the switch will result in
flexure:of the arm 388, thus increasing the force.
acting upon the raised portion 39 of the spring:
memper 15 so that when the upwardly directed’
force 'is'reduced or removed the force exerted by
the member 38 automatically returns the parts
to the positions shown in Fig. 1.

In accordance with this invention the switeh,
Jjust described, is operated by a thermoresponsive’
member acting upon the central portion A of the
spring 15 to provide the upwardly directed force
when the temperature to which the switch is sub-
jected equals or exceeds a predetermined value.
For this purpose, the housing 26 has the end wall
slotted adjacent the ear or flange 22, slotted as-
indicated at 47, and an elongated, substantially-
planar, bimetallic member or strip 48 is positioned
with one end freely passing through the slot 47
and with the principal portion of the member ex-
tending interiorly of the housing through sub--
stantially the length thereof.' The inner end of
the bimetallic member 48 is floatingly supported
within the housing by a supporting rod or mem--
ber 48, which extends freely through an opening
in the inner end of the member 48. The lower
end of the rod 44 is provided with a flange or collar-
58 on which the bimetallic member 48 rests and,
in order to reduce-friction between this collar 50
and the bimetallic memper 48, the latter is pref-
erably provided with spaced projections such as
51 on either side of supporting member or rod 49,
thus elevating the main portion of the end of the
member 48 slightly above the surface of the collar
or flange 50, -

The upper end of the rod or member 49 is in-
tegral with or connected to an enlarged diameter
portion or-shaft 52 which is threaded and co-
operates with a tapped bushing or collar 53 non-
rotatably supported upon the housing 20 so that
rotation of the member or shaft §2 alters the ele-
vation of the inner end of the thermoresponsive
member 48, thereby providing for adjustment-of
the switch operation as will be hereinafter appar-
ent. The shaft or member 52 -may be provided
with a suitable handle or knob, not shown, and
the shaft, intermediate its ends, is preferably
provided with a radially projecting lug 54 for’
cooperating with- an upstanding lug 55 on the
threaded bushing 53 to limit the extent of ad-
justment of the shaft or member 52. :

Intermediate its ends, the bimetallic member
48 has a recess or dimple formed therein, which
receives and supports the rounded lower end of a
force or thrust transmitting member 56. The
member 56 is preferably formed of insulating
material and passes freely through an opening
42¢ in the arm 42 with its rounded upper end

"received in the recess or dimple 40 of the over-

center spring 15.

As mentioned heretofore, the housing 20 of the
switch is preferably made of metal and the ears
or flanges 2 and 22 are placed upon and/or se-
cured ‘to - the surface whose temperature is to
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operate: the: switch. Consequently;; the: thermeor
nesponsive: member; nmamely, ther bimetallic; strip:
48, ixin: good thermal exchange relationship with:
the-said: surface, this being due:both: to-the close:
preximity of the bimetallic: mzmber with the:
surface as. well:as the fact that the: ends of the
bimetallic member are:in positive metal-to-metal:
amtact with the surface threugh: portions; of the
housing: and. of the switch structure: Therefore;
the: bimetallic: member: 48 rapidly responds: to-
changes. in temperature: of the surface. upon
whieh. the switeh: is: mounted, thereby: flexing
or: bowing: intermediate: its ends.. In.the con-
struction: as; shown;. the himetallie member is so:
dispoged. that: this. flexing is. upwardly: as- viewed:
in: the: drawings and: is: unrestrained, since the:
auter ends of the. member may slide upon: the
heusing and: collar- §0, respectively. Therefore,
repeated flexings or operations of the bimetallic.
member 48 -are always the same for the same pre-
determined-temperature, there being no-extrane-
ous: gtresses: introduced, as: frequently happens
whent a: bimetallic member is rigidly secured to
a. stationary member.

The flexing of the bimetallic member 48, in re-
sponse . to-an elevation in- temperature, exerts: a
thrust: upwardly upon the spring, 15 through the
force: transmitting memper 58-and, when a pre-
determined  temperature has been reached, this
flexing and the resulting force are sufficient to
cause. the. spring - {5. to snap threugh-center and
move the. contacts 41- and 45, as has been pre-
viously. desecribed, so that the contact 41 no longer
engages the terminal or contact 33 and the con-
tact. 45. is now inh engagement with the contact
46.. When: the temperature of the surface on
which the-switch is:mounted is-lowered below the
predetermined: value, the flexure of the bime-
tallic member 48.is reduced so that. the thrust or
force. exerted through the member 56 is corre-
spondingly lessened-and.the: resilient arm 38 acts
upon. the spring [5: to- snap the latter back
through. center to the position. as.shown: in Fig.
1.. The temperature at which.the: switch opera--
tion.is efiected may be readily adjusted by turn-
ing the shaft or member 52 thus altering the
position-of the bimetallic member. relative. to the
spring. I8 -and. thereby. altering. the amount of
flexure.of the bimetallic nrember 48 necessary to.
effect switch.operation.

It will: be. evident. that. two- electrical. circuits
may be:alternately controlled by a switch con-
strucied as just described. Thus, one circuit may.
be. connected to the. terminals 24 and 2§ while
an independent. circuit is connected to-the termi-
nals:23. and- 26.. Since these terminal members:
are insulated. from the housing and. from:each
other, the aforementioned: circuits. can bhe com--
pleted. only: when.the movable contaets such- as
41, 45 are in engagement with. their cooperating
stationary-contacts 33-and 46, respectively. The
construction of the switch illustrated in: Figs. 1°
and: 2-ig; such- that the- circuit. connected to. the
terminals: 24 and: 25+is normally: completed’ and’
the: circuit: which 'is: connected: to' the terminals:
23 and 28 is normally open with the first. cireuist.
being opened and:the second circuit: closed upon-
the attainment of a.predetermined temperature.
Ohviously, either circuit: may be. eonnected to.
either pair of terminals and the:invention is in:
nowise limited to the number or. nature of cir-
cuits-which may be-connected with the terminals.

While the switch shown in Figs. 1.and 2.is illus--
trated as being of the closed type, it. will be readily.
apparent.that the same mode. of operation will be
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effected’ with an: open type switeh. In such: &
construction, the support for the operating por-
tions of the switch: would: be: provided- by a. sub-
stantially: WU-shaped: bracket: having aopen. sides:
rather than: the:closed sides: which. are provided:
byr the housing: 20; here illustrated: The opera-
tion of the switch is not varied by this difference
inthe mounting or housing.. Moreover, although:
the- housing. or mounting: 28 for the- switch is:

. preferakly- metallic to provide: good heat ex-:

change between the bimetallic member- and: the:
surfece: en: which. the- switch is mounted; never-
theless, in' some: cases the housing: 20, or the:
aeguivalent. supporting: bracket; may: be formed: of:
plastic. or other insulating material with  the:
necessary heat exchange oecurring: through the;
open hottem: of the housing.

Fig. 6.shows a.modified form of switch embody-:
ing the principles. of this-invention: and: employ«~
ing. a. buekling or over-center spring similar teo:
that shown.in Fig. 14. This embodiment of the:
switch. is also shown as.being of the enclosed. type
comprising a housing 51 identical with the hous-:
ing 20.of Fig. 1.. In the instant form, the switch
is. likewise provided with terminal lugs §8, $59:
and. 60 which: are secured. to terminal posts- 61,
62. and 63 with interposed: insulation: such. as. 64
and. 65, these parts- being identical. with corre-
sponding elements 24, 25, 26, 32, 33; 34, 36 and

- 36.in the form of the switch shown in.Figs. 1 and.

2 and. hence need not. be again described. in:
detail.” Similarly, the lower portion of the. post
64 is connected with one end of an over-center
spring 61 and the corresponding end.of a resilient
arm 68, identical in construction and: function.
with. the spring. 15 and arm 38 previously de-
scribed. Also, the lower portion. of the termi~
nal post. 63 is provided with a contact arm. 69:
similar to. the contact arm 46. of Fig. 1 and the
lower end of the terminal post. 82 is: provided
as an electrical contact surface:10..

In the form of the switch illustrated.in Fig. 6,
there. are but three terminal members 58, 59,
60 with cooperating terminal posts and hence:

, the. movable contact means or members con-

trolled by the. spring. 671 are both carried upon:
the latter rather than one upon the. over-center
spring and. the other upon. a connected separate
arm as.in Fig. 1. Thus, as will be seen in Fig. 6,.
the. outer or. free end of the over-center spring
67 has upper and lower contact members ar but-
tons 11 and 12 provided thereon with the former:
normally engaged. with the contact portion or
surface 10 of the terminal post 62 and with: con-
tact 72 normally spaced from but adapted to en-.
gage the contact 69 when the spring 61 snaps
through center.

QOperation of the spring 61 and hence of the
movable contacts Tl and. 12 is effected in re-

) sponse to attainment of a predetermined tem-

perature by means of a bimetallic member. 13
having. one. end. supported: in a. slot. or opening
in: the housing &1 and the other end provided-
with spaced projections. resting upon a collar or
flange 14.of the adjusting. screw or post.15. The
screw or post 15 is constructed in the same man-
ner and. operates. in- the same: way as- the sup~
porting and.adjusting rod or post for the thermo~
responsive member 48:of Pig. 1. The central por-.
tion: of the- bimetallic. member 13 has a recess:
or dimple. in.the upper surface thereof support-
ing the lower end of- a force: transmitting pin
or member 16, the upper end of which is received-
in a corresponding recess of the spring member
61: in: the same. manner that the pin or member
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86 is supported in ‘the switch shown in Fig. 1.

-“The operation of this embodiment of the in-
rventxon is similar to that previously described in
that the attainment of a predetermined tem-

perature causes sufficient force to be transmitted

through the' member or pin 16, as the result of
-flexing -of the bimetallic: member-13; to thereby
snap ‘the spring 6T through center -s6 that the
-contact T1 is moved from engagement with the
contact surface or member 10 and the contact
‘12 is'substantially simultaneously engaged with
‘the contact 69. Consequently, this switch may
likewise be employed to control-alternate open-
ing and closing of two separate circuits by con-
‘necting one lead of each circuit’ to the terminal
58 and the other leads of these circuits, respec-
tively to the terminals 59 and 60. Adjustment
of the predetermined temperature at which the
switch operates may be effected by rotation of the
shaft or screw 75 as will now be readily apparent.

: Fig. 7 illustrates a-still different form of snap
acting switch .embodying the principles of this
invention. This switch has: terminal members
:11,:18-and 79 -provided upon a housing 80 -in
spaced - relationship - and insulated ' from each
other by insulating members: 81, 82.in the same
manner as in the previously-described embodi-
‘ments.. ‘The terminal member: 11-is-connected at
its-inner:end with one end of an over-center
spring. 83 :and:.the: corresponding end .of a -re-
silient arm 84, .identical with.the prevmusly de-
scribed springs and- -cooperating arms. The outer
end-of the spring 83 is ‘provided with upper and
lower contact members 85 and 86 for movement
with the spring alternately from. engagement with
-stationary contact 81 and into engagement with
-& stationary contact 88, these contacts being pro-
vided ‘upon the termmal ‘members 18 and 19,
respectively; .as will now-be apparent. In. this
form: of the. invention, however, the thermore-
sponsive member 89, while in-the form. of -an
elongated bimetallic- element,  does not-have-the
latter. supported:in the:same manner as in. the
two ‘previously: described eémbodiments. - Instead,
one end of the ‘bimetallic member 89 is rigidly
secured ‘to the side-wall of the housmg 80 as by
rivets' 90, or the like, ‘which" pass through the
upturned .end: or flange of the bimetallic element.
Adjacent the: ‘inner or free end of the bimetallic
member- 89 is a recess or dimple in which  is
received ‘the lower end of a force transmitting
member 91, preferably formed of: insulating ma-
terial, the upper end of which is received in the
recess-or: dimple provided in' ‘the central portion
of the ‘over-center spring: 83, this force trans-
mitting member. and its mounting;being substan-
tially the same.as previously. described.

A means for adjusting the operation of the
switeh shown in Fig..7 is provided in the form of
a threaded . shaft -or screw- 92 having an out-
wardly extendmg lug 93 .cooperating with an
upstandmg lug 94 on a threaded- ‘bushing 95 se-
cured to_the housing and receiving the threaded
shaft 92 in the $ameé manner as the adjusting
shafts or screws 52 and 75. In the instant form
of the mventlon however, the lower end of the
adJustlng SCrew or shaft 92 is provided with a
reduced diameter extension 96 Wh1ch may be a
porcelam ceramice, or like insert having a rounded
lower end and bearihg- upon the upper surface
of the bimetallic member 89 intermediate the
point of connection of the latter to the houumv
and the force transmitting element 91,

““The: form . of the invention illustrated-in- Flg
T>may be employed-like the switch illustrated in
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Fig: 6 to.alternately. control opening and closing
of two electrical circuits by connecting one lead
of each circuit to the terminal member 717 and
the other two leads respectively to terminal mem-
bers 18 and 79. In the instant form of the in-
vention a predefermined temperature change will
cause flexing of the outer end of the bimetallic
element 89 upwardly as viewed in the drawings,
thus acting upon the central portion of the over-
center spring 83 to snap the latter through cen-
ter and move the contacts 85 and 85 from their
Mustrated positions to the positions in which con-
tact 85 engages contact 88 and contact 85 is spaced
from contact -87.. When the temperature to
which the switch is subjected drops below the
predetermined value, the reduction in flexure

"of ‘the bimetallic. member 89 will allow the arm

84 to snap the spring 83 back through center to
ite initial position as shown in the drawings. Ad-
justment of the operating temperature of the
switch' may be readily effected by turning the
shaft or screw 92, the bimetallic member 89 nor-
mally having sufficient upward. bias to follow the

screw or member 92 as it is retracted.

A still different embodiment of the invention
is illustrated in Figs. 8 through 10. As shown

“therein, the switch is of the single pole, double

throw type and comprises terminal members 97,
98 and 99 secured to a housing 108 by terminal
posts 101, 102 and 103, these parts being the
same as the terminals, terminal posts and hous-

‘ing in PFigs. 6 and 7. Also, as in the previous

forms, the instant embodiment is provided with
insulating members 104 and 105, which insulate

‘the -terminal members and posts from the hous~

ing 180.  Similarly, the terminal post 102 is pro-
vided with a stationary contact or contact sur-

face 105 and the terminal post 193 has a sta-

tionary contact 107 connected therewith and ex-
tending in spaced relationship to the contact 1086.
Also, the terminal post 101 is connected at its

‘lower end -with one. end of an over-center or

buckling spring 188 immediately above which

is'supported a resilient arm 110 which cooperates

with ‘the central portion of the spring to nor-
The
outer end of the spring i09 is provided  with

‘upper and lower contacts til and 112 connected

for movement with the spring and adapted to
alternately engage the stationary contacts 108,
‘107, respectively. The spring resilient arm, and
contacts are the same as in the previous embodi-
ments; although the spring (09 is shown as having

a multxple cr1mp or bend in the side portions 199¢«,

and {096 so ‘as to provide a greater bow or are
of the central portion 109¢, thereby insuring
greater movement of the contacts {1f and {i2
when the spring is snapped through center. The
operation of the spring 108 and of the resilient
arm 118 are, however, the same as has been pre-
viously described.

In the form of the invention illustrated in Figs.
8 through 10, the thermoresponsive means is in
the form of one or more bimetallic strips or plates,
a: plurality of such members being preferably
employed ‘and arranged in vertically stacked or-
der unsecured to each other or to the other ele-
ments of the mechanism.. As shown in the il-
lustrated embodiment, two such bimetallic strips
or members ({8 and 114 are utilized which have
configurations substantially the same as but of
slightly smaller dimensions than the cavity or
recess in the housing 180 so as to freely flex there-
in ‘without, however, being materially displaced
laterally or longitudinally., The bimetallic mem-
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. bers “or “strips are retained in -place -within the
housing 100 by a bottom: closure plate -or member
115 extending across the battom of the ‘housing
.and ‘'which may: be :secured to the outwardly ex-

-tending - flanges -or -ears such as ‘116 -thereof by *

'suitable means such as ‘spot welding or the like.
The bimetallic member 113 preferably has an
initial curvature or:bias-of relatively large radius
.80 -that the ends thereof -are raised slightly and
.do not normally :rest upon the ‘bottom or ‘sup-
porting plate {15, see Fig. 8. The bimetallic
member -orstrip ' |14 preferably ‘has the central
portion curved:slightly 50 as to be elevated above
the -central -portion of bimetallic strip 113 and

-the ends. of the member -1.14:are reversely curved ¥

to provide arcuate surfaces-such:as {7 for-en-
‘gagement with the upper :surface of the member
113 adjacent -the ends of the latter.

‘The .central portion-of the:bimetallic element
-or member ‘414 is provided -with  a means  for
-applying -an -upwardly directed force -or thrust
upon the-centraliportion: 109c of the spring 108.
This thrust member, -designated . generally (18,
is preferably -adjustable relative to -the element
-4 -and is -therefore -disclosed:as -a ‘post 'or stud
119 threaded in:a tapped centraliopening-of the
‘bimetallic -element -I'#4. The -upper -end of the
stud 148 .is provided with :a reduced -diameter
‘extension, -preferably :in the form-of a eeramic
-or portelain pin-like insert -120, ‘the upper end
.of which is 'received in-a recess:or dimple in the
central portion -109¢ 0of the over-center -spring
108. -Aceess to:the -lower portion ‘of the stud 119
-for-adjusting the:force-transmitting. member may
be ‘had through aligned openings in the lower
bimetallic member #13 and:in the bottom or cover
-plate -I:15-0of the housing.

The operation of the-switch illustrated in Figs.
.8-10 is similar-in:general ‘principles-to -those pre-
viously ‘described, the basic :difference being that
-the :multiple -bimretallic .members :provide for
greater -movement -per -degree -uf -temperature
.change .so that -the -over-center spring 109 can
-effect -greater -distance of ‘movement of .the.con-
tacts -carried thereby for a -given temperature
differential, with the result that :greater -contact
.separation -can -be ‘had thus enabling the switch
to ‘be -used :in installations ‘where relatively -high
voltages -and/or currents -are employed.

The positions- of -the parts of the switch -when

the latter is-at its cold or non-operated tempera~-
ture are illustrased -in Figs.-8.and 0 -from which
it will be seen‘that the contact ({1 is-in engage-
ment with -the :contact :106 'and -contact (42 is

«spaced from the contact 101, the central portion :

.of the over-center .spring 108 being -deflected
-downwardly under the force.of :the-arm {10 which
‘bears only upon the central portion 108c:of the
-pring. Upon.an.increase -in-temperature-of -the
environment in which .the switch 'is placed, the
bimetallic members 113 and |(4.curve-in reverse
directions, -sinee :these .members are .disposed in
.motion .additive relationship. When the prede-
termined temperature at which.switch.operation
is desired has -been .attained, .this deflection is
sufficient to-cause the.central portion 108c of the
spring ‘to snap through center thereby moving
ceontact 1id .from engagement with contact 106
.and bringing contact .112 into engagement with
the -contact 107, the parts then being substan-
-tially as.shown in.Fig. 10. ‘When the tempera-
ture of the environment .in which the switch is
located drops below .the predetermined value ef-
fecting operation.of the switch, the curvature of
the bimetallic members 113, L4 will have -de-
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creased-sufficiently :so that:the force -of the arm
{10 will ~cause ‘the -central portion -109c -of “the
switch -to "again :;snap ‘back through :center -re-
turning the.contacts 411, k2 to their initial:po-
sitions-as shown in-Fig.: 8. The temperature at

‘which switch operation occurs may be readily-ad-

justed by changing the position of the'force trans-
mitting member I8 relative to the bimetallic
member |44 through the use of a:screw driver-or
other suitable tool.

It will now Jbe apparent-a switch of -this form

‘may likewise ‘be usedto -alternately -control two

separate circuits-by-connecting one wire-of :each
circuit' to ithe ‘terminal-97-and the-other wires-of

‘the -circuits respectively ‘to-the terminals 88 -and
89. It will -also be evident that more 'than two
‘bimetallic .elements -such -as 143 and 14 may be
-employed in stacked-relationship,-if still greater
-movement per-degree of temperature change is

desired, -and the number of -such -elements uti-
lized ‘need not -be -a: multiple of ‘two, but'may be
an- odd -number. Moreover, it :is not -necessary

:that the sides-of the bimetallic:members-having

similar materials always-be:placed-adjacent each

.other, since in ‘some instances it is desirable-that

the members be placed with unlike materials ad-
jacent -each other.

The -switch 'illustrated in Figs. 8-10 is .of -the
single. pole, double~-throw type. -It will be-evident,

however, ‘that -the ‘same -principles-may be em-

bodied -in -a -switch ‘of ‘the single :pole, single-
That :is :t0-say, 'it .is-not ‘necessary
‘that the member -1 -be a :stationary contact
where the switch isto Tontrol but-a single circuit
‘by -alternately -making -and -closing ‘that -circuit.
In -such an -installation, -the -contact -t12 -could
be -omitted and the arm 107 :could be -simply in
the form:ef an-abutment to limit :the-movement
-of ‘the outer -end -of the -over-center :spring -+09.
This -extent -of movement may be made adjust-
able by providing the 'sgid abutment with:an ad-
justable screw:or:like-expedient.

-Although eertain -embodiments ‘of -the inven-
tien -have -been -illustrated rand described -in -de-
tail, it will ‘be -evident .that modifications may -be
made ‘in the -details of the switches: shown and
that-the switches may be utilized for controlling
a-single circuit-rather:than-two separate circuits.
For -example, if the switches -be ‘used for -con-
4rolling ‘but a single circuit, they can -operate
-either-to-epen or-close that-circuit'upon a-prede-
termined rise-in temperature by ‘suitable-connec-
tion .of -the wires of the circuit to-the terminals.

It will now ‘be -evident that the invention pro-
vides thermostatic ‘switches of the snap acting
type ‘which ‘are relatively simple in construction
yet reliable ‘in ‘operation :and. ‘which require a
smaller:temperature differential for effecting op-
eration than do conventional ‘sndp ‘acting
switches. 'Furthermore, 'the ‘construction of the
switches is such that'the thermoresponsive mem-
‘bers may be disposed closely adjacent the sur-
face the heat of which is to effect switch opera-
tion ‘so that ‘the thermoresponsive members are
affected by thermal conduction through the metal
portions of the housing and switch, as well .as
by convection -and radiation.

Other advantages and adaptations of the .in-
vention will be apparent to those skilled in the
art and hence it is to 'be understood that the
detailed .drawings ‘and -description are -solely for
the purpose of -illustrating certain practical em-
bodiments of the invention and are not to ‘be
considered :as limitation thereon -except as re-
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quired. by the spirit and scope of the ‘appended
- claims. s . :
Having thus described:the invention, I claim:
1. An electrical. switch comprising an over-

center: spring, means supporting said spring at :

“only:one.end thereof, contact means connected
with said spring adjacent the other end thereof
for movement therewith, a first stationary con-

~tact. normally engaged by said contact means, a

: second . stationary contact electrically insulated

- and spaced from the said first stationary contact
and adapted to be engaged by the said contact

- means when the latter is moved from engagement
with the said first stationary contact, thermo-
-responsive means having a . portion adapted to
'move relative to said spring in response to changes
in temperature, motion transmitting means ex-
tending between the said portion and said spring
; at a-location between the ends of the latter and
.exerting force on the spring when the said por-
tion of the thermoresponsive means moves to-ef-
fect snapping . of said spring through center
~thereby rapidly moving said contact means from
~engagement with said first stationary contact and
. into-engagement with said second stationary con-
-tact, means engaging said spring on the .opposite
side thereof from said motion transmitting means
-to:effect resetting of said spring to its initial po-
sition, and: separate terminal members connect-
ed-respectively with said first-and second: con-
tacts and with sald contact means whereby -the
-sald .switch is -adapted for connection in-two
;electrical circuits for alternate control thereof.
'2.An electrical switch comprising an elongated
.over-center spring-having a.central portion of
-greater length than the sides thereof such that
‘the; said. central portion is normally disposed on
-one side- or the other of a plane containing said
.side portions-and-is adapted to move with-a snap
action. from one side to the other of the said
. plane ;upon application of -force thereto, means
supporting said spring at only one end. thereof,
contact :means. connected with -said -spring ad-
jacent the other end thereof for movement there-

-Wwith, a first stationary contact normally engaged i

by the said contact means when the said central
-portion of the spring. is in one position, a second
Stationary ..contact  electrically.. insulated and
.spaced. from the. first -stationary -contact: and
adapted to be engaged by.the said contact means
:when the said. central portion of the spring is
-moved to the.other.position thereof,.a- thermo-
responsive means having a portion adapted to
moyve relative to said spring in response to changes
An, temperature, motion transmitting-means ex-
tending between the said portion of the thermo-
Xesponsive means and the central portisn of said
spring " at.-a location between. the -ends ‘of -the
latter. and exerting force on the latter when
-the said portion .of the thermoresponsive means
moves to.effect snapping-of said.spring through
-center thereby rapidly moving said contact means
from engagement with said first contact and into
ehgagement with said second contact, and sepa-
rate’ terminal members connected respectively
with said first and second contacts and with said
-contact means whereby the said switch is adapt-
€d-for connection in:two . electrical ecircuits for
alternate control thereof. . .. . .. .

...3..An. electrical switch. comprising an over-
center spring, means supporting said spring at
only one end thereof, contact means connected
with said spring adjacent.the other end thereof
for movement . therewith, -a first. stationary con-
tact normally engaged by said contact ‘means,
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‘a second stationary contact electrically insulated
-and spaced from the said first stationary contact

and-adapted to. be engaged by the said contact
means when the latter is moved from. engage~
ment with the said first stationary contact, an
-elongated bimetallic member spaced from: said
spring and having a portion free to flex in re-
sponse to temperature changes, motion. trans-
mitting means. extending between the said por-
ttion of the bimetallic member and said spring. at

-a location intermediate the ends of the latter

-and adapted to exert sufficient force on the latter

:when the bimetallic member flexes a predeter-

‘mined amount to thereby effect snapping of said

-spring through center thereby : rapidly  moving

‘said ‘contact means from engagement with: said

. first stationary contact and into engagement with

sald second stationary contact, and resilient
‘means acting upon said spring to automatically
effect resetting of the latter to its initial position
after flexure of said bimetallic member has been
reduced below. the said predetermined: amount.
--4. An electrical switch comprising an elongated
‘over-center spring. having a central portion -of
greater length than the sides thereof so that the
said central portion is normally disposed on -one
side or the other: of a plane containing said side

‘portions:and is adapted to move with a snap ac-

tion from one side to the other of said plane upon
application of force thereto, means -supporting
said: spring at only one end thereof, . contact
means connected: with said spring adjacent the
other end thereof for movement therewith; a first
stationary contact normally engaged by said con-
tact means, a second stationary contact electri-
cally insulated and spaced from the said first sta-
tionary contact and.adapted to be engaged by
the said contact means when the latter.is moved
from engagement with the said first stationary
contact, an elongated bimetallic member spaced
from said spring and having a portion:free to flex
inresponse to temperature. changes, motion trans-
-mitting means-extending between the said por-

‘tion of the bimetallic member and said spring-at

a location intermediate the ends of the latter and
-adapted to exert a thrust of sufficient force ‘on
-the-latter when the bimetallic member flexes'ia
-Predetermined amount to thereby effect - snap-
ping of said spring-through center thereby rapid-
Iy moving said contact means from engagement
with-said- first stationary ‘contact and-into en-
gagement with said second stationary: contact,
and means engaging said spring on the side:op-
posite -the said motion transmitting means. for
-exerting: a .continuous force upon. said spring in
opposition to the. thrust exerted thereon byithe
flexure of the bimetallic member, whereby "the
said spring: is automatically reset to its initial
position: after flexure of said bimetallic: member
has-been reduced below the said predetermined
-amount, o os s e I

5.-An::electrical” switch comprising “an gver-
center- spring; means: supporting said spring at
.only-one end. thereof; electrical contact members
-on--opposite- sides of -said: spring iadjacent. the
.other end thereof, a first:stationary contact nor-
mally engaged-by one. of the: contact members.on
‘sald spring, a second stationary contact electri~
-cally -insulated .and spaced: from. the .said’ first
stationary contact and adapted to be engaged
‘by.the other of said contact members when the
first-mentioned contact member s moved from
engagement with: the said first stationary-con-
tact, a thermoresponsive means spaced from'said
spring: and: having: a: portion adapted: to- move
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wrelative ‘to said ‘spring in response to changes in
ttemperature, motion transmitting means extend-
ing ‘between the said portion and said spring at
& location ‘between ithe -ends of the latter and
rererting force on thelatter when the said portion
iof the thermoresponsive means moves to effect
smapping of said spring through center thereby
rapidly moving ‘said first contact member from
.engagement with said first stationary contact
and bringing said second contact member into
engagement with said second stationary contact,
resilient:means engaging said spring on the oppo-
.site side thereof from said motion transmitting
means to effect automatic reéturn of said spring
+to'its initial position, and separate terminal mem-
‘bers connected respectively with said first and
second contacts and with said contact means
whereby the said switch is adapted for connec-
ition ‘in two electrical -circuits for alternate con-
trol thereof.

6. An‘electrical switch comprising an over-cen-
$er spring, means supporting 'said spring at only
iorie -end ‘thereof, -contact :means connected with
snid spring adjacent the other end thereof for
qriovement therewith, a first stationary contact
mnormally engaged by said contact means, a sec-
-ond istationary contact electrically insulated and
-spaced :from ‘the said first stationary contact and
mdapted to be engaged by the said contact means
‘when the latter is moved from engagement with
tthe said first:stationary contact, an elongated bi-
metallic member spaced from said spring and
‘Javing ‘its ‘ends supported for limited movement
and its-central portion free to flex in response to

temperature changes, motion transmitting means -

extending between the:said central portion of the
:bimetallic member and said spring at a location
fintermediate the ends of the latter and adapted
to exert g thrust of sufficient force on the latter
‘when the ‘bimetallic ‘member flexes a predeter-
‘mined -‘amount to thereby effect snapping of said
spring ‘through center ‘thereby rapidly moving
-said contact means ‘from engagement with said
frststationary:contact and into engagement with
said ‘second stationary contact, and separate ter-
minal members connected ‘respectively with said
Afirst :and 'second contacts and with said contact
‘means whereby the said swit¢h is adapted for
connection in two electrical circuits for alternate
comntrol thereof.

-1, ‘An electrical switch comprising an over-cen-
ter spring, means ‘supporting said spring at only
one end thereof, a contact member carried by said
‘spring adjacent the other end thereof for move-
ment therewith, a first stationary contact nor-
arially:engaged by the said contact member, a sec~
;ond -contact member connected for movement
with said spring and electrically insulated from
sald  first ‘contact member, a second stationary
contact electrically insulated and spaced from the
said first stationary contact and adapted to be
engaged by the said second contact member when
the-latter is moved in response to movement of
said spring, a thermoresponsive means having a
portion adapted to move relative to said spring in
response to changes in temperature, motion trans-
mitting means extending between the said por-
tion of the thermoresponsive means and said
spring at ‘a location between the ends of the
latter and .exerting force on the latter when the
said ‘portion moves to effect snapping of said
spring through center thereby moving said first-
mentioned contact member from ‘engagement
with the said first stationary contact and bring-
dng thesaid second contact member into engage-
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‘ment with isaid ‘second 'stationary icontant, and
separate terminal members connected uaespec-
tively withsaid first :and second centact members
-and with said first ‘and second ‘stationary .con-
tacts whereby the said switch is-adapted for:con-
mnection in two independent electrical ‘circuits for

alternatecontrol thereof.
8. Anelectrical switch comprising an‘over-cen-
‘ter 'spring, means supporting said ‘spring at only
-one endthereof,:a contact member:.carried by:saii

:spring adjacent the ‘other 'end thereof :for move-

‘ment therewith, ‘a first stationary -centact mor-
mally engaged by the:said contact member, a:sec-

-ond -contact member, means movably supporting

said second -contact member adjacent to the con-
tact member 'on said spring, means connecting
-said spring and said second contact ‘member
mounting mearns for movement ‘together, 'a ‘g6c-
ond stationary :contact electrically insulated and
spaced  from ‘the said first stationary ‘contact
member and atdapted to be ‘engaged by the said
second contact member when the latter is ‘moved

‘in response to movement of said spring, a thermo-

responsive means having a portion -adapted ‘to
move relative to -said spring ‘in response: %o
changes :in ‘temperature, motion fransmitting
means extending between the said portion of ‘the
thermoresponsive means ‘and said ‘spring -at ‘a
location intermediate ‘the ends-of the latter and

-exerting force on‘the spring when ‘the said por-

tion moves to effect snapping 'of ‘said spring
‘through center thereby ‘moving saifl ‘first-men-
tioned contact memniber from ‘engagement with
‘the said first stationary contact:and ‘bringingithe
said second contact member into engagemernt
with said second stationary contact, and ‘sepa-
rate terminal members ‘connected -respectivély
with sald first and-second contact ‘members ‘and
with said first ‘and -second ‘stationary contatts
whereby the said switch is adapted for connection
in two independent electrical circuits for alternate

.control thereof.

9. An electrical switch comprising an-over-<cen-
ter spring, means supporting said ‘spring at only
one end thereof, contact means connected with
said spring adjacent the other end ‘thereof for
movement therewith, a first ‘stationary ‘contact
normally engaged by ‘the said contact means, s
second stationary contact ‘electrically insulated
and spaced from the said first stdtionary contact
and ‘adapted to be engaged by ‘the said contact
means when the latteris- moved from-engagemerit
‘with the said first stationary contact, an -elon-
gated bimetallic member spaced from said spring
and having one end supported to flex in response
to temperature changes, motion transmitting
means extending between the said one end por-
tion of the bimetallic member-and said ‘spring &t
a location intermediate the ends of the latter and
adapted to-exert a thrust of sufficient force onthe
latter when the bimetallic member flexes a pre-
determined amount ‘to effect ‘snapping of sald
spring through center thereby rapidly ‘moving
said contact ‘means from engagement with sZit
first stationary contact and-into engagement with
said second stationary contact, resilient ‘means
engaging said spring on the opposite side thereot
from said ‘motion ‘transmitting ‘means to -effect
automatic return of said spring to its-initial posi-
tion, and separate terminal members ‘connected
respectively with said ‘first and second contact
and with said contact means whereby the 'sgitl
switch is adapted for connection in two inde-
pendent electrical circuits for ‘alternate -control
thereof.
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- 10. An electrical switch: comprising am over-
eenter spring, ‘means- supporting said spring at
-only ene- end thereof, contact: means: connected
with said spring adjacent the other end thereof
for movement: therewith, a stationary contacst
normally: engaged by the said contact means, a
plurality - of bimetalliec members: supported in
staecked relationship amd -having all. portions
theveof' free for movement in respemse: to-changes
of temperature, motion. transmitting means ex-
tending between one of said bimetallic members
and said spring at a location between the ends of
the Iatter for exerting force on the latter when
‘the bimeétallic members flex to. effect spapping of
said spring through center  thereby rapidly mov-
ing said contact means from. engagement: with
said stationary contact, and means: cooperating
with -said spring for resetting: the latter to its
inftial position after flexure of said bimetallic
members has been reduced below the amount
which effects snapping of said spring.

11. An. electrieal switchi comprising an over-
center spring, means supporting said spring at
only one end thereof, contact means connected
with said spring adjacent the other end thereof
for movement therewith, a stationary contact
normally engaged by the said contact means, a
plurality of bimetallic members supported in mo-
tion additive relationship, motion transmitting
means extending between one of said bimetaltic
members ang said spring at a location between
the ends of the Iaiter for exerting force on the
latter when the bimetallic members flex to effect
angpping of said spring through center thereby
rapidly moving said contact means from engage-
ment with said stationary contact, and resilient
means cooperating with said spring for auto-
matically resetting the latter to its initial posi-
tion after flexure of said bimetallic members has
been reduced below the amount which effects
snapping of sajd spring.

12. An electrical swilch comprising an elon-
gated over-center spring having a central por-
tion of greater length than the sides thereof such
that the said central portion is normally disposed
on one side or the other of a plane containing
said side portions and is adapted to move with a
snap action from one side to the other of the said
plane upon application of force therefo, means
supporting said spring at only one end thereof,
contact means connected with said spring adja-
cent the other end thereof for movement there-
with, a stationary contact normally engaged by
said contact means, a plurality of bimetallic. mem-
bers supported with all portions thereof free for
movement in response to changes of temperature
and with the said members disposed in motion
additive relationship, motion transmitting means
extending between one of said bimetallic mem-
bers and said spring at a location intermediate
the ends of the latter for exerting force on the
latter when the bimetallic members flex to ef-
fect snapping of said spring through center there-
by rapidly moving said contact means from en-
gagement with said stationary contact, and means
cooperating with said spring for resetting the lat-
ter to its initial position after flexure of said bi-
metallic members has been reduced below the
amount which effects snapping of said spring.

13. An electrical switch comprising an over-
center spring, means supporiing said spring at
only one end thereof, contact means connected
with said spring adjacent the other end thereof
for movement therewith, a stationary contact
normally engaged by said contact means, a plu-
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rality of bimetallic members: beneath said: spring

in: superposed motiorr additive relationship, mo-

tion. transmitting means extending between the
upper of said bimetallic members: ahd said spying
at a location imtermediate the ends of the lat-
ter-for exerting foree on the latter when the: bi-
metallie: members flex to effect snapping of said
spring through center thereby rapidliy moving

said contact means from engagement. with said

stationary contact, and means cooperating with
said spring for resetting the latter to. its initial
position after fexure of said bimetallic. member
hag been reduced kelow the said predstermined
arount.

4. Am electrical switeh: as defined in claim 13
and wherein the said means for resetting said
spring is & resilient member engaging the. spring
on: the-side thereof opposite said bimetallie men-
bers and acting in opposition thereto.

15. An electrical switeh eomprising an over-
center spring, means subperting said spring at
only one end thereef, contact means connected
with said spring adiacent the other end thereof
for movement therewith, & first stationary con-
taet normally engaged by the contact means on
said- spring, a second stationary contact elee-
cally insulated and spaced from the first sta-
tionary contaet, a plurality of bimetallic mem-
bers supported in motion additive relationship
amd having all pertiens thereof free for move-
ment in response to: changes of temperature, mo-
tion. transmitting means extending between. one
of said bimetallic members and said spring at a
locabion imtermediate the ends of the latter for
exerting foree on the latter when the bimetallic
members flex to effect snapping of said spring
through center thereby rapidly moving said con-
tact means from engagement with said first sta-
tionary contact and into engagement with said
second stationary contact, and separate terminal
members connected respectively with said first
and second stationary contacts and with said
contact means.

16. An electrical switch comprising a support-
ing means, a pair of contacts mounted on said
supporting means in spaced relationship and
electrically insulated from each other, a movable
contact means adapted to alternately engage said
spaced contacts, an over-center spring support-
ing said movable contact means at one end there~
of with the contact means normally in engage-
ment with one of said spaced contacts, means
at the other end of said spring mounting the
latter upon said supporting means, an elongated
bimetallic member extending substantially par-
allel with said spring and spaced therefrom,
means on said supporting means floatingly sup-
porting said bimetallic member adjacent the ends
thereof, and a thrust transmitting member in~
termediate the central portion of said bimetallic
member and said spring and adapted to cause
said spring to snap through center upon a pre-
determined flexure of said bimetallic member in
response to a predetermined temperature change,
thereby moving said contact means into engage-
ment with the other of said spaced contacts.

17. An electrical switch as defined in claim 16
and wherein the means for supporting said bi-
metallic member includes an adjusting member
rotatably mounted on said supporting means and
having a surface on which one end of said bi-
metallic member rests.

18. An electrical switch comprising a support-
ing means, a pair of contacts mounted on said
supporting means in spaced relationship and
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Jlectrically insulated from each other, a movable
contact means adapted to alternately engage said
spaced contacts, an over-center spring support-
ing said movable contact means at one end there-
of with the contact means normally in engage-
ment with one of said spaced contacts, means
at the other end of said spring mounting the
latter upon said supporting means, an elongated
bimetallic member extending substantially par-
allel with said spring and spaced therefrom,
means on said supporting means floatingly sup-
porting said bimetallic member adjacent the ends
thereof, a thrust transmitting member intermedi-
ate the central portion of said bimetallic mem-
ber and said spring and adapted to cause said
spring to snap through center upon a predeter-

mined flexure of said bimetallic member in re-.

sponse to a predetermined temperature change,
and resilient means engaging said spring adja-
cent the central portion thereof and on the side
thereof opposite the said thrust transmitting
member and acting in a direction opposed to the
thrust of the latter for automatically returning
said over-center spring and its contact means to
their initial position after flexure of said bimetal-
lic member has been reduced below the said pre-
determined amount.

19. An electrical switch comprising a support-
ing means, a pair of contacts mounted on said

supporting means in spaced relationship and ¢

electrically insulated from each other, an over-
center spring, means at one end of said spring
mounting the latter upon said supporting means
with the other end extending unsupported be-

tween said spaced contacts and normally engaged
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with one of the latter, an elongated bimetallic
member extending substantially parallel with
said spring and spaced therefrom, means on said
supporting means rigidly mounting said bimetal-
lic member adjacent one end thereof, a motion
transmitting member adjacent the other end of
sald bimetallic member and extending into en-
gagement with said spring for causing the latter
to snap through center upon a predetermined
flexure of said bimetallic member in response to
a predetermined temperature change, and resili-
ent means engaging said spring adjacent the cen-
tral portion thereof and on the side thereof op-
posite the said motion transmitting member and
acting in a direction opposed to the latter for
automatically returning said over-center spring
and its contact means to their initial position
after flexure of said bimetallic member has been
reduced below the saild predetermined amount.
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