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@ Thermostatic switch and method of making.

@ A heat responsive electrical switch comprises a smali,
open ended, generally cylindrical housing in which are
mounted two spaced plate members extending in parallel
directions from a bottom wall into a switch cavity. The first
plate member mounts at its distal free end a relatively
inflexible movable contact arm which is adapted to move
into and out of engagement with a stationary contact
mounted on the second plate member. A relatively low
spring rate spring is connected between the movable contact
arm toward the stationary contact with a selected contact
force created by displacing a portion of the spring with a
reaction force. The open end of the housing is formed with a
plurality of raised plateaus. A thermally conductive cup is
received over the open end interfitting with the plateaus. A
thermally responsive snap-acting disc and a flexible motion
transfer sheet of resinous material can be captured by the
cup at the open end of the housing. The plate members are
formed so that they are either rigidly staked to the bottom
wall of the housing or are riveted directly to terminal blades
outside the housing.

Croydon Printing Company Ltd
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THERMOSTATIC SWITCH AND METHOD OF MAKING

Technical Field

This invention relates generally to thermostatic
switches and methods of making and more specifically
to a small, mass producible switch in which gauging

and calibration is obviated.

Background Art

A typical prior art switch is shown and disclosed
in U.S. Patent No. 3,164,701 assignea to the assignee of
the instant invention. In that patent @ switch is shown
which comprises a housing in which a switch cavity is
formed. N stationary contact and a flexible, cantilever
-mounted movable contact arm are mounted in the switch
cavity. An opening is formed in the housing which is
closed by a thérmally conductive cap trapping a-snap-
aqting, thermally responsive disc between the cap and
the housing. A motion transfer pin is slidably disposed
in the housing extending between the movable contact
arm and the disc so that when the disc snaps from one
configuration to another, its motion 1is transferred
to the movable contact arm to open or close the electrical
connection between the stationary contact and the movable
contact arm.

Switches of this type have been very effective and
many hundreds of thousands have been made and sold

throughout the world, however,® such switches have certain
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limitations in today's market place. For cxample, calibration

of the switch is reguired including positioning of the
stationary terminal by bending the support on which the
stationary contact is mounted and bending of a separate
member overlying the movable contact arm in order.éo obtain

a desired contact force. Such calibration not only requires
extra parts such as calibration screws, but also adds sig-
nificantly to the cost of assembly. Further, such switches
are designed to carry appreciable current, in the order of

10 to 15 amps, for cxample, thus serving go limit the design.
of the movable arm. 1In order to conduct the required current
as weli as to provide suitable contact force of typically
one or two ounces in the small available space, a relatively
high spring rate has been required for the movable contact

" arm, for example, in cxcess of ten pounds per inch.

1t is an object of the present invention £o provide
a thermally responsive electrical switch which is easily
produced and assembled, one which requires no calibration
or gauging yet has conventional contact force. It is another
object of the invention to provide such a switch which has
fewer parts than conventional switches aﬁd which can be more
economically manufactured. Other objects, features and

methods will be in part pointed out hereinafter.

Disclosure of the Invention

Briefly, in accordance with the invention, a rela-
tively inflexible movable contact arm is mounted on a

first of two plate members which extend in parallel
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directions into a switch cavity and is adapted to move

into and out of engagement with a stationary contact

mounted on the second plate member. A low spring rate

spring system, for example in thc order ot two pounds per inch,
urges the movable contact arm toward the stationary con-=
tact. In one embodiment, for example, the desired contact
force in the order of onc¢ to two ounces is obtained by
displacing a portion of a flat spring attached to a face
of one plate member in a direction away from the second
plate member. Other embodiments employ a spring clip and
pivotably mount the inflexible movable cbnﬁact arm on a
free distal portion of the first plate member with the
spring clip attached at one point to the movable contact
member on the side of the first plate member removed from
the second plate member and attached at another point to
the first pléte member. In another embodiment, the movable
arm portion and éhé spring portion are integrally formed
with the s?ring portion mounted on the first plate member
and so formed that the spring portios:incluées a part /
thereof extending away from the second plate member. 1In
all of the embodiments the housing is symmetrically formed
as a cylindrical cup with two slots in the bottom wall for
receiving respective plate members which are securely
fastened in the housing either by staking the terminals

to the housing or by forming the plate members with a
plurality of protrusions extending from an end face and

abutting a major surface of a terminal blade with the end
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face with the protrusions extending through apertures in

the terminal blade. The protrusions are then headed over
to achieve a solid metal to metal connection. The open

end of the housing is formed with a plurality of plateaus
raised from a ledge which interfit with a thermally con-
ductive cap. A motion transfer sheet of flexible resinous
film having tLab portions projecting from its periphery

is received on the ledge with the tabs disposed between

the plateaus and a snap-acting, thermally responsive

disc is disposed between the cap and the resinous sheet
which is formed so that the disc is maintained in optimum
heat transfer relation with the cap. The spring clip can be
inserted conveniently into the switch and merely by pushing

it with or without a special tool clamped into position.

Brief Description of the Drawings

The details of the invention will be described in
connection with the accompanying drawings in which:

Figures la and lb are schematic diagrams showing
a movable coﬁtact arm and biasing means in conjunction
with mathematical development of relevant forces and
spring rates;

Figure 2 is a cross—sectional elevational view of
a first embodiment according to the invention;

Figure 3 is a side elevational view of the spring and

first plate member used in the Figure 2 device;

a
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Figure 4 is a cross-sectional elevational view of
a second embodiment made in accordance with the invention;

Figure 5 is a top plan view of the Figure 4 structure
with the thermally conductive cap, snap-acting disc and
motion transfer sheet removed to show the switch structure;

Figure 6 is similar to Figure 5, but including the
snap-acting disc and motion transfer shect:

Figure 6a is a perspective view of the motion transfer
sheet;

Figures 7 and 8 show first and sccond plate members
used in the Figure 4 embodiment;

Figures 9-11 show different views of the movable
contact arm employed in the Figure 4 embodiment;

Figures 12-14 show different views of the spring used
in the low spring rate system used in the Figure 4 embodiment;

Figure 14a is a front elevation showing the spring N

clip mounted on the movable contact arm prior to insertion
into the switch_cavity;

Figure 15 is a partial section taken on lines 15-15
of Figure 5 showing one ;echniques for fixing the plate
members in the housing while Figure 16 is a similar view
showing another technique;

Figure 17 is a view similar to Figure 4 of a
embodiment according to the invention;

Figure 18 is a top plan view of Figure 17 with the
thermally conductive cap, snap-acting disc and motion
transfer sheet rcmoved;

Figures-19-21 are views of éhe spring used in the

Figure 17 cembodiment;
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Figure 22 is an elevational viecw of the first

plate member used in the Figure 17 embodiment;

Figure 23 is a view similar to Figures 2, 4, and 17
of another embodiment of the invention;

Figures 24 and 25 are views of the integral first
plate member and integral movable contact arm and spring
used in the Figure 23 embodiment; and

Figure 26 is an clevational view of an alternate

motion transfer element.

Best Modes For Carrying Out the Invention

With reference to Figure la, expressions for forces
and spring rates can be derived as follows, particularly
as applied to the embodiment shown in Figures 2 and 3 des-
cribed infra. |

R = Reaction Force .

I' = Contact Force -
a,b,c = lengths of mcmbers
X,¥.,z = integration variables

E = Young's Modulus
M = Momcnkt

I

Moment of Inertia

for a deflection at F

= 1 | MgM
Ir pi  yFdl
1

Assuming clockwise moments as positive it can be

shown that:
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5. =1 xFxdx + 1 Fa dy + 1 (Fa-Rz)adz
F EI El EIC

a. b
o o) 0

For Ia and Ib ‘>> Ic the first two terms can be

dropped and only the third term is needed, therefore:

S =1 (rac - Rrac’

1
F EI 2

For the spring rate QF = K = El¢
<5§;f .ac

For a straight cantilever member of length 1 similar

to a and c: El

l3

K =3

Thus for similar lengths the spring rate for the
Figure la model has been rcduced'by a factor of 3. 1In
devices made in accordance with the following described
embodiments withselected lengths for members a and c, a
spring rate of approximately two pounds per inch was ob-
tained as compared to the conventional spring rate in
excess of ten pounds per inch in vrior art devices. 1In
addition to employing a relatively low spring rate, the
desired level of contact force is agenerated by the reaction
R by displacing member c to the lef{t as seen in Figure 1b,
In the following cmbodiments the block at R does not
exist as such, but is used for purpeses of illustration
and the mathematics involved. This displacement may be
achieved in practice by any of several ways as by utilizing

the thickness of movable contact arm to which the spring is
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attachec or by fprming the spring into a particular con-
figuration. For the above model the calculations were
set up with both 3 and b members as flexible, however,
in order to assurec optimum contact attitudes, that is
the orientation of the movaglc contact relative to ;he
stationary contact, it is preferred to make members a
and b inflexible as in assuming 1, as in assuming I_ and
Ib>> Ic.

Now with reference to Figures 2 and 3, a first
embodiment will bc described. Thermostatic switch 10
comprises a symmetrical, generally cylindrical cup-
shaped housing having a bottom wall 12 and side wall
14 depending thercfrom. The housing is composed of
any suitable moldable, electrically insulative material
such as Ryton, a rcgistered trademark of Phillips
Petroleum Co.‘for polyvhenylene sulfide resins. Two
parallel extending slots 16,18 extend through bottom
wall 12 and provide access for first and second gen-
erally rectangular plate members 020,022 formed of a
suitable electrically condﬁctjve material such as
commercial bronze or cadmium copper. Plate members
020,022 extend into a switch cavity 24 formed within
cylindrical wall 14. By way of example, the outer
diameter of wall 14 may be in the order of one-half
inch so thec space within switch cavity 24 must be used
very efficiently to make a device which is not only
electrically effective, but also easy and inexpensive
to assemble,

First plate member 020 is formed with a flat

spring member 058 which is attached to plate member

N20 alome a masmr v f2rma mAvt iarn Af tha haso N4

BAD ORIGINAL
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of plate member 020. Spring 058 is formed with a tongue

portion 059 struck from the central portion of the spring so
that it depends from top portion of the spring and is attached,
as by rivets 061 to an inflexible movable contact arm 074
which is pivotably mounted on free distal surface 030 of

plate member 020. The thickness of the movable arm on the
side of the first plate member removed from the second plate
member 022 displaces tongue portion 059 in order to obtain

a selected contact force. This arrangement results in a
reaction force of the movable arm against the first plate
member which is large relative to the force exerted between
movable contact 90 mounted in the free distal end of

movable arm 074 and stationary contact 50 mounted on second
plate member 022. For example in a device built in accord-
ance with the invention the force of the movable arm against
the first plaﬁe mcmbcr‘is in the order of half a pound as :

compared to a contact force of approximately one ounce. That

is, R = 3C§REIE
3
c
and 3 N since ¢  a.
3 7 2
c ca

This large reaction force permits the use of a spring which
need not be relied on to carry current since the current

can pass from the platc member directly to the movable arm.
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Thus the spring can be formed of stainless steel or other
high temperature material irrespective of its electrical
conductivity thereby enabling use of the switch at tempera-
tures of up to 450°F or higher as opposed to prior art
devices where a high conductivity material such as a
copper alloy with limited strength at high temperatures
was required for the current-carrying spring member.

An opening is preferably provided in plate member 020
to insure that pivoting movement of movable arm 074 is not
inhibited by any interference with that portion of the
plate mémber.

Motion is transferred to motion transfer portion 080
of movable arm 074 by means of a thermally responsive snap-
acting disc 100 to which heat is conducted via cap 102,
Upon being heated to a predetermined temperature, disc 100
will snap from one dished configuration to an oppositely
-férmed dished cékfiguration, ie., from upwardly facing
convex to upwardly facing concave and transfer motion
through a flexible, electrically insplative sheet 96 to-
force the movable contact from the solid line contacts
engaged position to the dashed line contacts disengaged
position. Further details on the-particular constructional
details of sheet 96 will be given below in connection with
another embodiment of the invention.

As will be described in the next two embodiments, a
low spring rate spring system can be used with the desired
level of contact force by employing the same type of reacti;n
force while using a spring clipf Witﬁ particular reference
to Figures 4-16, a switch 10 comprises a cylindrical.cup

shaped housing of the type shown in Figure 2.
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First plate member 20, as seen in Figure 8, comprises
a body portion 26 from which two fingers 28 extend upwardly
terminating at a free distal end portion 30. A third finéer
32 extends laterally and is used to provide a spr;ng seat.,
At least one but preferably two projections, 34, project
downwardly from body portion 26 and are recelved respectively
in apertures 36 in a terminal blade 38 (sce Figure 15) and
headed over to sccurely fix plate member 20 in the housing,
By butting a major surface area of blade 38 sguarely
against the end face of plate member 20 a tight, solid
connection is obtained without reliance on plastic or
soldering. To further soclidify the mount of plate member
20 within the housing and precvent any rocking movement
or the like bosses 40 are formed in bottom wall 12 of the

housing to add further support.

Second plate member 22 is tofmed with a body portion
42 of generally:the same size as body portion 26 and is
prqvided with projections 34 depending downwardly there-
from which are to be received in apertures 36 of terminal
blade 44. Terminal blades 38,44 are shown projecting
outwardly from the housing, however, it will be realized
that they couvld be bent in any desired direction, Plate
member 22 is formed with a window portion 46 defined by
a .frame 48. Attached to the bottom surface of the top
portion of frame 48 so that it extends through window 46
is a stationary contact 50, Contact 50 is attached by
any- suitable method, as by welding, and is preferably

- formed with a cylindrically rounded outer mating surface as

indicated at 52. Movable contact 90, mounted on movable
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arm 74 to be discussed below, has a similarly shaped outer

mating surface but with its longitudinal axis disposed at
right angles to that of surface 52 so that essentially a
point contact engagement is achieved when the contacts are
in the closed or contacts engaged position.

In some instances it may be desired to make the terminal
blade integral with the plate member. This is accomplished,
as seen in Figure 16, by providing terminal portion 54
and staking portion 56 on either side of portion 54. As
shown by the dashed lines staking portions are bent outwardly
after the plate member is put in place to sccurely fix the
plate member to the housing.

A low spring rate Spring clip 58, see in particular
Figures 12-14, is formed in a gencrally U-shaped configuration
having a bight portion 60 joining two depending legs 62,64,
'Leg 62 is formed with a tab 66 through what a slot 68 is
forﬁed and leg 64 is formed with a channel portion 70 with
a slot 72 formed through a portion thereof. |

A movable contact arm 74 formedmbf'suitable electfically
conductive material of a thickness that renders it relatively
inflexible, such as that used for the plate members, has a
body portion 76 from which a movable contéct portion 78
laterally extends, and mounts thereon in any suitable manner
movable electrical contact 90. Also extending from body
portion 76 are motion transfer portion 80 and a frame portion
82, TFrame 82 defines a window 84 and culminates in a down-
wardly extending tab 36. On the lower surface of frame 82
at the junction of that part of tﬁe frame which extends
downwardly toQard tab 36 with the remainder thercof a pivot

surface 88 is formed.
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A movable contact arm 74 formed of suitable electrically
conductive material of a thickness that renders it relatively
inflexible, such as that used for the plate members, has a body
;ortion 76 from which a movable contact portion 78 laterally
extends, and mounts thereon in any suitable manner movable
electrical contact 90. Also extending from body portion 76 are
motion transfer portion 80 and a frame portion 82. Frame 82
defines a window 84 and culminates in a downwardly extending
tab 86. On the lower surface of frame 82 at the junction of
that part of the frame which extends downwardly toward tab
86 with the remainder thereof a pivot surface 88 is formed.

As seen in Figure 1l4a, tab 86 of movable arm 74 is placed
through slot 68 of spring clip 58 with the spring passing through
window 84 and depending legs. 69 of movable arm 74 received in
channel portion 70. The movable arm 74 carrying spring clip 58
is then inserted into switch cavity 24 so that pivot surface 88
is placed on distal free end surface 30 of first plate member 20
and pushed downwardly. As the spring portion of therassembly is
pushed down, slot 72 becomes adjacent to the free distal end
of finger 32 of plate member 20 and that end of spring clip 58
is transferred from leqs 69 to finger 32,

Placing leg 62 of spring 58 on tab 86 of the movable contact
member 74 which is pivoted on surface 30 of plate member 20 and
leg 64 on finger 32 provides the displacement of the spring men-
tioned supra in ordcr to obtain the desired contact force.

As seen in Fiqures 4-6 a plurality of accurately shaped
plateaus 92 project upwardly from ledge 94 formed at the distal
free end of cylindrical wall 14. With reference to Figure 6, a
sheet 96 of suitable flexible el®ctrically insulative material,
such as Kapton, a trademark of DuPont de Nemours Company for an

aromatic thermoplastic polyinide film, having a plurality of tabs
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98 is placed on ledge 94 with the tabs fitting between the spaced
plateaus. A thermally responsive, snap-acting disc 100 is disposed
on top of sheet 96 and a thermally conductive cap 102 formed of any
suitable heat conducting material such as aluminum is recel{ved over
and closes the open end of the housing maintaining sheet 96 and disc
100 in place. Preferably, sheet 96 is bent to form'a spring system
to maintain disc 100 in optimum heat transfer with cap 102, For
example, as seen in Figure 6a, tabs 98 are bent out of the plane of
the sheet in order to urge disc 100 against cap 102 in optimum heat
transfer relation therewith. Bending of the tabs up and down may be
alternated in order to allow assémbly with either face adjacent to
the disc, Cap 102 is formed with a plurality of recessed portions
104 adapted to fit between the plateaus and spaced a selected dis-
tance from the ledge to form a seat for the snap-acting disc. This
arrangement provides a crush-proof mount for thé cap due to the solid
backing of the plateaus at the samc time that the disc is received
in a seat which avoids any chance of being trapped in a skew or%enta-
tion. Additionally, the height of the housing can be minimized by
the extra distancenéf electrical insulation from the outer end por=
tions of the plate membcrs 20, 22 provided by the tab portions 98
of sheet 96 isolating the switching components from the cap 102,

This thermally conductive cap 102 conducts heat from the environ
ment, transfers it to disc looiwhich, upon reaching a selected tem-
perature snaps from an upwardly facing convex configuration shown
to the opposite upwardly facing concave éonfiguration forcing motion
transfer portion 80 of movalble arm 74, through flexible sheet 96,
downwardly against the urging of spring 58 to thereby separate conta
90 from stationary contact 50 as shown in the dashed line position,

Turning now to Figures 17-22 a second embodiment utilizing a

spring clip is shown in which a housing is composed of material
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side wall 114 and bottom wall 112 with parallel slots ex-
tending through the bottom wall. For approximately the same
size occupied by the switch housing compared to the last
described embodiment the Figure 17 embodiment provides more
electrical isolation between terminals 38,44 and a support
means used to mount the switch to a surface to be monitored.
Since switch cavity 124 is of a lower profile, plate members
120,122 are somewhat shorter in height compared to like mem-
bers in the aforementioned embodiment. As seen in Figure 22,
first plate member 120 is formed with projections 134 dependiné
downwardly from body portion 126 and has distal free end surface
130 formed on the upper part of body portion 126. Notch 132
is formed to provide a spring secat and has a slot 133 in com-
munication therewith for a purpose to be explained below,
Second plate member 122 is formed essentially in the
same configuration as plate member 22, but of a shorter

height.

Movable arm 74 1is of the same configuration as arm
74 and therefore will not be redescribed.

As seen in Figures 19-21, spring rate clip 158 has a
configuration somewhat similar to clip 58 in that it has a
bight portion 160 joining legs 162 and 164, however, leg 164
is bent back on itself to form an end portion 164. A slot
168 is formed in leg 162 aiong with an aperture 169. A

tab 171 is formed at distal free end portion 165.



0051474

-16-
As seen in Figure 20, a finger 183 is received

through aperture 169 and captures bight 160 between it
and surface portion of tool 181 configured in a shape
complimentary to the relevant portion of clip 158.
Finger 183 is spring biased (ﬁot shown) toward the body
of tool 181 and is movable to the dashed line position.
Clip 158 is picked up with tool 181 and is inserted into
switch chamber 124 after movable arm 74 has already been
put in place with movable contact 90 beloy stationary
contact 150 and pivot surface 88 received on distal
surface 130 of first plate member 120. Figure 162 is
slipped over the left hand portion of movable arm 74 (as
seen in Figure 17) with leg 164 recceived through window
84. Once leg 164 engages bottom wall 112 of the housing
finger 183 is caused to move to the dashed line position
(through slot 133 seen in figure 22) forcing tab 171 of
leg 164 into spging seat slot 132 in first plate member
120. Finger 183 is then removed from aperture 169 with
the spring clip in place.

Spring 158 transfers force through movable arm 74
causing the movable arm to pivot on surface 130 causing
movable contact 90 to engage stationary contact 150
with the desired contact force. Thermally conductive cap
102 conducts heat from the environment, transfers it to
disc 100 which, when rcaching a selected temperature
snaps from the upwardly facing convex configuration shown

to the opposite upwardly facing concave configuration

-
-

force, motion transfer portion 80 of movable arm'74,
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through flexible sheet 96, downwardly against the bias

of spring 158 to thereby separate contact 90 from
stationary contact 150,

Figure 23 shows yet another embodiment in which first
plate member 320 extends into the switch cavity 24 only
slightly beyond bottom wall 12. A flat plate pcrtion of
spring 358 formed of electrically conductive material such
as beryllium copper is attached to member 320, as by
welding. Spring 358 is formed into a circular band of
approximately 270° so that it is displaced on the side
of plate member 320 removed from second plate member 22
and is integrally attached to movable contact portion.

Movable contact arm portion 374 is rendered relatively in-
flexible by forming several ribs 375 along its length. Contact
390 is mounted at the free distal end portion of movable
contact arm portion 374 and is adapted to move into and

out of engagemegt with stationary contact 50 mounted on ]
second plate member 22. A supplemental motion transfer

element 381 in the form of a circular disc of electrically
insulative material is slidingly received in oppositely
disposed, vertically extending grooves 383 formed in the

side wall 14. Thus motion from disc 100 (not shown) is
transferred through the flexible sheet 96 (not shown) and
slidable member 381 toc movable contact arm portion 374. -

If desired Figure 23 switching element can be used
in a low profile housing such as that shown in Figure 17.

In that instance, a motion transfer member 481 shown in
Figure 26 can be employed. The ;urved surfaces received

in the grooves of the side wall of the housing form a

portion of a circlec thereby allowing some rocking adjustment
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without any dangcr of jamming in the grooves. Also the
curved surfaces i1n the central part of member 481 form a
part of a circle so that the transfer of motion from the
disc to the movable arm will be uniform no matter what the
angular orientation of member 481 within the housiqg.

In all of the described embodiments a relatively
low spring rate spring system is used to urge a relatively
inflexible movable contact arm toward a stationary contact
with a portion of the spring displaced to obtain a desired
level of contact force., Due to the low spring rate system,
the tolerance of the parts is not as critical as in prior
art devices and calibration is obviated. 1In several embodi-
ments the spring used to urge the movable contact arm toward
the stationary contact need not be current carrying due to
the large reaction fcrce resulting from displacing the
spring and thus enabling the provision of a switch operable
in a higher tempcrature environment than prior art switches,
Although normall§ closed switches have becn shown and des-
cribed, it is within the purview~of the invention to employ
the spring system with normally open devices as well,

In view of the above, it will be seen that the several
objects of the invention are achieved and other advantageous

results attained.
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‘ 1. An electrical switch comprising a housing forming
a switch cavity therein, the housing having an open end, a
thermally responsive snap-action disc disposed at the open
end, a heat conductive cap attachéd to the housing over the

disc in heat transfer relation therewith,

a stationary electrical contact mounted in the switch
cavity,

movable electrical contact means mounted in the switch
cavity and having a movable electrical contact adapteé to

move into and out of engagement with the stationary electrical

contact, the movable electrical contact means having a
relatively inflexible, movable contact arm portion and low
spring rate biasing means urging the movable contact arm
portion in a direction toward the stationary contact, and
motion transfer means mounted in the housings and

adapted to transfer motion from the thermally responsive disc

t+o the movable electrical contact means.

2. An electrical switcn according to claim 1 in which
the housing has an aperture extending into the switch cavity,
the movable electrical contact member includes a plate member
extending through the first aperture and having a distal end
portion disposed in the switch cavity, the low spring rate
biasing means and the movable electrical contact arm being
integrally formed and the biasing means being mountec¢ on

the distal end portion of the plate member.
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3. An electrical switch according to claim 1 in
which the biasing means includes a spring detachably connected

to the plate member and the movable contact arm.

4. An electrical swit?h according to claim 1 in which
the housing has an aperture extending into the switch cavity,
the movable electrical contact means includes a plate member
extending through the first aperture and having a distal end
portion disposed in the switch cavity, the plate member having
a spring seat, the movable contact arm having a spring seat,
the biasing means including a a spring having first and second
ends, the first end of the spring being connected torthe plate
member spring seat and the second end of the spring connected

to the spring seat of the movable contact arm.

5. An electrical switch according to claim 4 in
which the spring is detachably connected to the spring

seat of the plate member and the movable contact arm.

6. An electrical switch according to claim 5 in

which the spring is generally U-shaped in configuration.

7. An electrical switch according to claim 4 in
which the movable contact arm has a pivot portion which rests

on the distal end of the plate member.
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8. An electrical switch according to claim 6

in which one end of the spring is bent back toward a bight

portion of the U-shaped configuration.

8. An electrical switch as set forth in claim

1 further characterized in that the housing has a bottom
wall and a generally cylindrical side wall depending from
<he bottom wall and terminating at a disteal free end, the
movable and stationary contacts are disposed in the switch
cavity so that the movable contact arm mounting the mov-
able contact is adapted to move the movable contact into
and out of engagement with the stationary contact, a
ledge is formed at the free distal end of the side wall,
a plurality of plateaus extend from the ledge are spaced
around the periphery of the side wall, & thin, generally
circular sheet of flexible resinous £film lying in & plane
having a plurality of outwardly extending tab portions is
cdisposed on the ledge with the tabs received between the
plateaus, the tabs being bent out of the plane of the
sheet, the heat conductive cap is received over the dis-
tal free end of the side wall and the thermally respon-
sive disc ;s movable from one configuration to another
configuration upon the occurrence 6f a pfeselected tem-
perature and is disposed between the resinous sheet and
the cap, the motilon transfer means comprises a portion of
the movable contact arm located adjacent the resinous
film so that when .the disc moves from one configuration
to another its motion will be transferred to the movable

contact arm through the resinous film.



0051474

1/8

92, e 2% (7 ~ 0’}-/04
N AN N . N -~ wY \J—: S I 92
ot 22 07:22 Z4
: ) O30 A5,
\Oo/ :
i S0
| P2 —

o0 ro7% ~_13 |
ossVoze! v B A
=7 7
has? 7

7 _
Liie 1/> ]




'''''

0051474

2/8

\* ¥ K= B 2
/2 oo ISt
8@,] / R ___\; . //0
e T
’ §4ng/éa ~ /éi?d,é ..j
07770

~

Je 3L Yz 3436



0051474

3/8
r»/é‘
y, icsz%% o4 /4//0
77N 2
—_— I —
28, =8 LA 52
a2 { ‘d s¢3 :[ ]




'''''

0051474
4/8

22*2# :‘:is\ \?)‘L FzJ;?L
' ,

M34y 34
ez 7. £zg. 8.

// 7E
[ 82/( |_~7&
25 1

ng‘ s A o L‘—'WI, |




vvvvv

0051474

el 72 / g




" '0051474

6/8

92
4V7'@§ @2/ >‘@{> —~ 92

AN l\\\\\I\ S SN N \\ =l SO SSASSSINS

-~

*

e 20 , ,

’%ﬂ/@ =1y

= M/ 7 o
#1762 Ser Mim /50

,,,A‘EA 1[4 =

C
/ ¥/ aks
> ] \\\ \/\S\ —
38 20> ] i 27 ‘” .
/

4"”

Wi




0051474

7/8

=g

o F

430 /33 30




0051474




	bibliography
	description
	claims
	drawings

