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the same in which a pair of contact elements including 
at least one bimetallic element are mounted within an 

abandoned. 
integral support base molded from a mass of thermo 
setting material which is cured at the desired operat 
ing temperature for the switch. The contact elements 

I each have a protruding stop and are biased during 
‘ manufacture such that the stops abut the support base 
,while the contact ends are maintained in a predeter 
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mined relationship with each other whereby the switch 
is calibrated at the same time the thermosetting mate 
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THERMALLY RESPONSIVE swircn 
‘CROSS REFERENCE TO RELATED APPLICATION 
‘This application is a Continuation Application of 
pending application. Ser. vNo. 116,185 ?led Feb. 17, 
1971 now abandoned.‘ ‘ ‘ I 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present inventionrelates generally to thermally 

responsive switches and more particularly to an im 
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proved thermally responsive switch and method for 
making the same. 

2. Description of the Prior Art 
Thermally responsive ‘switches have long been uti 

lized in connection with various electrical control net 
works to have or break an electrical circuit in response 
to sensed heat energy. It is often desired to have such 
control networks operate at a precise temperature as in 
thecase where the thermally responsive switch is posi 
tioned within heating proximity of a device to be moni 
‘tored ‘and'the control network is responsive to any 
loverheating of such device to initiate corrective action. 
Thus, an important speci?cation in the manufacture of 
thermally responsive switches is to provide consistent 
operation at precise temperatures. This requirement 
places stringent standards upon switch design and con 

factured switches are actuable at the same preselected 
temperature. It is therefore desirous ‘to provide a 
method ‘of Ymaking thermally ‘responsive switches 
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,struction techniques especially where mass-production I 
‘ techniques are employed in order that all of the manu 
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whereby the switches are, accurately calibrated during ‘ 
manufacture thereby eliminating the need for calibra 
tion of the assembledswitches and assuring reliable and 
‘accurate operation of the finished product. . 
The prior art,‘ as characterized by vU.S. Pat. Nos. 

2,745,924, 3,148,258 and 3,230,607, is generally cog 
nizant of electrical'switches which are calibrated dur 
ing manufacture. U.S. Pat. No. 2,745,924, for example, 
discloses a switch in which a pair of contact elements 
are placed in a multiple section housing with the 
contact ends held in a‘ ?xed position by a spacer'23 as 
illustrated‘ in FIG. 8. ‘.A base material 24‘ is molded 
about the contactelements and is cured at the operat 
ing temperature of the switch. Thereafter, spacer 23 is 
removed to complete the assembly. U.S. Pat. No. 
3,148,258 is generally similar to the previously de 
scribed patent wherein contact elements 1 and 2 are 
placed in a multisectioned housing and are held, by 
structure not shown, during the curing of a plastic mass 
24. U.S. Pat. No. 3,230,607 pertains to a switch in 

- which a cylindrical post is axially movable by a bimetal 
lic contact element during the curing of a thermoset 
ting- material. 
While the prior art switch assemblies, as exempli?ed 

' by the above, have generally served the purpose, they 
have proven to be disadvantageous in that the various 
contact elements are not provided with any means to 
positively locate such elements within the the housing 
or base and are‘ not constructed with a durable integral 
support base, and the various contact elements are held 
during the curing step by a spacing member which can 
easily damage the contacts or bend the contact ele 
ments out of tolerance as it is removed. In addition, the 
methods of. making such prior art structures are gener 
ally not adaptable to high speed mass-production tech 
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niques, resulting in increased costs. While the problems 
associated with the design and construction. of ther 
mally responsive switches have been recognized for a 
considerable period of time, an accurate, ‘calibrated 
‘thermally responsive switch and a simple and inexpen-i 
sive technique for manufacturing the same have here 
tofore been unavailable. 

SUMMARY OF THE INVENTION 
Accordingly, it‘ is an object of the present invention 

to' inexpensively construct a thermally responsive 
switch which is calibrated during manufacture for ac 
curate and reliable operation. ‘ 
Another object of this invention is to manufacture a 

calibrated thermally responsive switch which is accu 
rately responsive toa preselected temperature. 
The present invention is summarized in a thermally 

‘responsive switch and method for making the same, the 
thermally responsive switch being generally character~ 
ized as including a unitary container having an open 
end and a closed end de?ning a pair of parallel slots, a 
pair of velongated ?at contact elements including at 
least one bimetallic element, each of thecontact ele 
ments having a supportable portion [opposite acontact 
ing end and a protruding stop mediately formed adja 
cent the supportable portion, each of the stops abutting 
an edge of one of the slots with the supportable por 
tions of the contact elements disposed interiorly of the 
container, a mass of thermosetting material disposed in 
the container surrounding the supportable portions of 
the contact elements and cured at a particular tempera 
ture while the distal ends of the contact elements are 
held in a ?xed predetermined relationship, the unitary 
container and the mass of material interacting to form 
an integral support base for the contact elements 
whereby the contact elements assume such predeter 
mined relationship upon being heated to the particular 
temperature. 1 ‘ I 

The present invention has a further object in that a 
unitary container interacts with a mass of thermoset 
ting material to form an integral support base for a pair 
of contact elements of a thermally responsive switch. 
An additional object‘of this invention is to construct 

‘an accurate thermally responsive switch by a simple 
and inexpensive method. 
This invention has a further object in that a pair of 

switch contact elements are precisely positioned within 
an integral support base during assembly thereby in 
creasing reliability and decreasing cost. ‘ 
Some of the advantages of the present invention re 

side in its simplicity of construction, accuracy in opera 
tion, effectiveness in providing precise calibration, and 
ability to accurately position a pair of contact elements 
during manufacture without damaging the electrical 
contacts carried thereon or varying the switch calibra 
tion. 
Other objects and advantages of the present inven 

tion will become apparent from the following descrip 
tion of the preferred embodiments taken in conjunc 
tion with the accompanying drawings. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a detail of a plurality of base 
containers in strip form for use in making a thermally 
responsive switch according to the present invention; 

. FIG. 2 is a sectional‘view taken on line 2-—2 of FIG. 
1; - 
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FIG. 3 is a side elevational view of a detail of a 
contact element for use in a thermally responsive 
switch according to the present invention; 
FIG. 4 is a front elevational view of the contact ele 

ment of FIG. 3; 
FIG. 5 is a sectional view of a preferred embodiment 

of a thermally responsive switch according to the pres 
ent invention with a cover member partially installed; 

FIG. 6 is a sectional view similar to FIG. 5 illustrating 
a completed thermally responsive switch according to 
the present invention; 
FIG. 7 is a side elevational view of a support sleeve 

for supporting the switch assembly of FIGS. 5 and 6 
during manufacture; 
FIG. 8 is a plan view of the support sleeve of FIG. 7; 

and 
FIGS. 9-12 are sectional views illustrative of a 

method for making a thermally responsive switch ac 
cording to the present invention. 

“ DESCRIPTION OF THE PREFERRED 
' EMBODIMENTS 

Referring to FIGS. 1-6, a preferred embodiment of 
a thermally responsive switch according to the present 
invention is generally designated at 20 and includes a 
cylindrical base mold or container 22 having a bottom 
end closed by a wall 24 having an annular shoulder 26 
formed upon the bottom surface thereof. Bottom wall 
24 also de?nes a pair of centrally located, spaced paral 
lel slots 28 having inclined, outwardly divergent, side 
walls best illustrated in FIG. 2. 
The upper end of container 22 is open and has a pair 

of frangible ?ngers 30 radially extending from either 
side to a pair of outside runners 32. Fingers 30 have a 
tapered cross-section with the narrow end or apex at 
tached to an upper peripheral edge of the container 
such that the ?ngers will be sheared off when pushed 
into a cover for the switch assembly, as will be more 
fully described below. ' 

The containers 22 may be used singly or in strip form, 
as illustrated in FIG. 1, depending upon the contem 
plated production techniques to be employed. In either 
case, the runners 32 facilitate rapid handling of the 
containers thereby reducing time and costs during as 
sembly of the switch. It is important to note that the 
containers are constructed as a unitary structure and 
are preferrably molded as such from a suitable plastic 
material. The unitary construction assures proper posi 
tioning of the contact elements of the switch assembly 
and precludesthe possibility of container leakage dur 
ing manufacture. In this manner, additional manufac 
turing steps formerly required in carefully assembling 
and aligning sectioned containers are effectively elimi 
nated. . 

Thermally responsive switch 23 further includes a 
pair of identically constructed elongated, ?at contact 
elements 34. Each of the contact elements has a diago 
nal contact 36 formed near one end thereof by any suit 
able means such as by swaging with the contact face 
.paralleltothe flat surface of the element as shown in 
vFIGS. 3 and 4. The diagonal positioning of the contacts 
is preferred since it permits the use of identical contact 
elements for lower cost while assuring positive contact 
in the event of slight misalignment. The contact end of 
elements 34 ,is also preferably rounded to enable coop 
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4 
eration with a calibration jig as willbe described more 
fully below. the offset sides 
At some point, generally about three-?fths of the 

total length of element 34 from the contact end, a pro 
truding stop 38, in the form of a dimple, tab, step or the 
like, is provided in the flat surface of the contact ele 
ments to assure proper positioning of the elements in 
base container 22 during calibration. The portion of 
the contact elements above stop 38 is angularly offset, 
as illustrated in FIG. 3, and serves as a supporting 
means for the element. The supporting portion de?nes 
a pair of centrally located apertures 40 which serve to 
rigidly lock each element in position after assembly. It 
should be understood that the contact elements could 
also be provided with serrated or cutout edges in addi 
tion to or in place of apertures 40, if desired. 
Each of the contact elements 34 further de?nes a 

centrally located hole 42 in a rounded terminal end 
with the lateral sides 44 of the hole arcuately offset 
from the plane of the contact elements so as to receive 
the bare end of one of a pair of lead wires 45 for the 
switch. As seen in FIGS. 5 and 6, theoffset wides 44 of 
hole 42 act to laterally support the lead wires 45 and 
provide an increased area to which the wires may be 
soldered. 
At least one of the contact elements 34, and prefera 

bly both, are bimetals and are inserted from the termi 
nal end up into the slots 28 of container 22 with their 
high expansion sides facing each other. It is noted that 
the contact elements may be disposed with their low 
expansion sides facing each other if it is desired to have 
the switch contacts open upon being cooled. The 
contact elements are preferably gold-plated for envi 
ronmental protection and to improve their electrical 
conductivity. In the preferred embodiment, two bi 
metal contact elements are disposed in opposing rela 
tion to reduce premature opening of the switch below 
the normal operating temperature when subjected to 
shock and/or vibration. Because of the opposing rela 
tion of the bimetals, twice the contacting force is pro 
vided to maintain the switch closed at all temperatures 
below the operating temperature. 
After the contact elements 34 have been assembled 

with the container 22, a mass of a suitable thermoset 
ting material 46, such as epoxy resin, in its uncured, liq 
uid or semi-liquid form is poured into the container sur 
rounding the supportable portions of the contact ele 
ments to secure the same within the base. After curing, 
the completed switch assembly is inserted into a cylin 
drical cover, indicated generally at 48 in FIG. 5, having 
a rounded closed end. The cover 48 has a lower portion 
50 interconnected with a slightly larger diameter upper 
portion 52 at an inclined annulus 54. Annulus 54 coop 
erates with shoulder 26 and the lower peripheral edge 
of container 22 to position the container, and thus the 
contact elements, in the cover as seen in_ FIG. 6. Cover 
48 is preferably made of a metal or metal alloy since 
such materials exhibit good thermal conductivity char 
acteristics, but may be made of any other suitable ma 
terial, such as plastic or glass, as desired. The active 
portion of the bimetal contact elements 34 is enclosed 
within the lower portion 50 of the cover with the space 
between the elements ?lled with air or gas. Suf?cient 
clearance is provided in this area to permit the ele 
ments to operate over a wide temperature range with 
out contacting the cover wall. 
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Referring to FIG. 5, as the container 22 is installed 
in the cover member 48, the upper peripheral edge of 
the cover contacts the projecting ?ngers or protrusions 
30 of the ‘container adjacent the edge thereof. Because 
of the small cross-section of the ?ngers at their point of 
attachment to the container, they are sheared off as the 
container is pushed‘ into the cover during ?nal assem 
bly. Some residual material will be left after the ?ngers 
are sheared so as to provide a lateral retaining force 
against the inside surface of the cover to secure the 
switch assembly within the cover. Thereafter, the con 
tainer may be sealed in place by ?lling the open vend 
with a mass of suitable sealing material 56, as shown in 
FIG. 6, or the entire assembly may be dip-coated. 
Referring to FIGS. 7 and 8, a support sleeve 60, used 

as' a calibration jig, is cut at its lower end to provide 
four tabs 62, at least two of which are folded inwardly 
to close the bottom of the sleeve. A plurality of aper 
tures 64 are formed in the lower half of the sleeve to 
permit air circulation into the interior of the sleeve dur 
ing the curing and calibration process'to be described 
below. The upper’half of the sleeve 60 is divided into 
four arcuate tabs 66 which are swaged at their upper 
edge to provide a gripping surface for container 22. e 
As seen in FIG. 9, a cylindrical aligning plug'68 is 

slidably disposed in the lower half of sleeve 60 and de 
?nes a conical bore 70 in an upper surface thereof. 
Plug 68 is-fbiased upwardly by a ‘low-rate spring 72 
mounted interiorly of sleeve 60 between the bottom of 
plug 68 and 'tabs- 62. A plurality of inwardly directed 
dimples 74 in the wall of sleeve 60 serves as stops to ‘re 
tain plug 68 within the sleeve and de?ne its upper limit 
of movement. . 

The method of assembling and calibrating the ther 
mally responsive switch 20 of the present invention is 
illustrated in FIGS. 9-12. Initially, contact elements'34 
are inserted from their terminal ends up into slots 28 of 
container 22 as illustrated in the exploded view of- FIG. 
9. The container carrying the bimetals 34 is then in 
serted into the open upper end of sleeve 60 whereupon 
the rounded contact end of the contact elements 34 en 
gage conical bore 70 of plug 68. As the container 22 is 
moved down into the sleeve, the contact elements 34 
are forced into'the container until stops 38 engage the 
inclined walls of slots 28; additional movement of the 
container 22 causes plug 68‘ to be moved down‘ against 
the biasing force of spring 72 until the container 22 is 
seated within the sleeve 60 as shown in FIG. 10. 
As can be seen in FIGS. 10 and 11, the conical bore 

70 in plug 68 cooperates with contact elements 34 
under the influence of low-rate spring 72 to maintain 
both elements 34 in proper longitudinal alignment with 
each other and with container 22, to assure proper po 
,s‘itioning of the contact elements within the container 
22 by forcing the elements upwardly such that stops 38 
abut the walls of slots 28, and to exert a small inwardly 
directed force near to and behind contacts 36 so as to 
hold the contacts together without stressing the same 
during assembly. Thus, the construction of stop 38 of 
contact elements 34, the slotted base containeror mold 
22, and the calibration jig including sleeve 60, plug 68 
and spring 72 provides a simple, yet accurate means for 
assembling the thermally responsive switch of the pres 
ent‘ invention for final processing. 
Referring to FIG. 12, a mass of thermosetting mate 

rial 46 is poured into the container 22 so as to surround 
‘ ' the supportable portions of the’ contact‘ elements34, 
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the material 46 ?owing in its raw or uncured state into 
the apertures 40 in the contact elements‘to preclude 
their removal after curing. The entirev assembly illus 
trated in FIG. 12 is then subjected to heat and is main 
tained at a desired operating temperature for the 
switch. The thermosetting material 46 is selected to 
have a curing temperature range within which the de 
sired operating temperature of the switch lies such that 
as the material is being cured, the contact elements 34 
will assume and maintain a ?exedshape corresponding 
to their desired calibrated positions. In this regard, it is 
pointed out that the divergent walls of slots 28 allow 
free movement or ?exure of the contact elements such 
that the contact elements are not subjected to stresses 
which would otherwise adversely affect the switch cali- ' 
bration. The ?exure of the contact elements 34 may be 
seen from a comparison of FIG. 10, illustrating the as 
sembly prior to heating, and FIG. 12, showing the as 
sembly during the curing step. It is noted that during 
the curing step, the plastic container 22 interacts with 
the mass of material 46 to provide a hardened integral 
support base for contact elements 34 which increases 
the durability of the completed assembly. It is noted 
that a removable mold may be utilized in place of con 
tainer 22' in which case the molded base assembly 
would be so sized as to cooperate with the cover mem 
ber to provide a proper fit. Following the curing cycle, 
the heat source is removed and the calibration jig sepa 

‘ rated from the calibrated switch sub-assembly includ 
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ing the bimetal elements 34 and the integral support 
base formed of container 22 and the cured mass of ma 
terial 46. Thereafter, the lead wires 45 are‘soldered to 
the terminal ends of contact elements 34 and the sub 
assembly is inserted into cover member 48 as shown in 
FIG. 5. As the sub~assembly is pushed into the cover, 
the ?ngers 30 will be sheared off and the unit maybe 
subsequently sealed as shown in FIG.‘ 6. ‘ ' 

In operation, the contacts 36 of the completed switch 
assembly 20 will remain closed until the calibrated op 
erating temperature is reached at which point the 
contact elements will assume the shape in which they 
were maintained during the cure cycle, with contacts 
36 just touching. Upon being heated above this temper 
ature, the contacts will move apart to provide an elec 
trical open circuit. After the switch is again cooled to 
the calibrated temperature, the contactslwill contact 
each other, as before, to provide an electrical closed 
circuit. In this manner, the switch effectively operates 
at the preselected operating temperature at which the 
switch sub-assembly was cured. 
Many of the advantages of the present invention can 

be seen in the above described simple method for mak 
ing a thermally responsive switch, which method may 
be summarized as including the steps of forming a pro 
truding stop on each of a pair of contact elements in 
cluding at least one bimetal adjacent a supportable por— 
tion thereof, inserting the contact elements into a slot 
ted container such that the supportable portions of the 
contact elements extend interiorly of the container, bi 
asing the contact elements such that the stops abut an 
edge of the container and holding the distal ends of the 
contact elements in electrical contact with each other, 
placing a thermosetting material into the container sur 
rounding the supportable portions of the contact ele 
ments, and heating the ?lled container and the contact 
elements to a preselected operating temperature 
whereby the material is cured and the operating tem 
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perature of the contact elements is simultaneously cali 
brated. 
Thus, the present invention enables the simple, rapid 

and inexpensive manufacture of thermally responsive 
switches on a mass-production basis with each of the 
switches having a precise operating temperature and 
being durably and accurately constructed for reliable 
operation. 
Inasmuch as the present invention is subject to many 

variations, modi?cations and changes in detail, it is in 
tended that all matter contained in the foregoing de 
scription or shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 

What is claimed is: 
1. A thermally responsive switch comprising 

- a unitary container having an open end and a closed 
end with a pair of parallel slots extending there 
through, 

a pair of elongated ?at contact elements including at 
least one bimetallic element, each of said contact 
elements having a supportable portion opposite a 
contacting end thereof and a protruding stop medi 
ately formed adjacent the supportable portion, 

said pair of contact elements extending through said 
slots of said container with the supportable por 
tions of said contact elements disposed interiorly of 
said container, each of said protruding stops of said 
contact elements abutting an edge of a respective 
one of said slots, 

at mass of hardenable material disposed in said con 
tainer surrounding the supportable portions of said 
contact elements and cured at a particular temper 
ature while the distal ends of said contact elements 
are‘held in a ?xed predetermined relationship, said 
unitary container andsaid mass of material inter 
acting to form an integral support base for said 
contact elements whereby said contact elements 
assume said predetermined relationship upon being 
heated to said particular temperature, 

a cover member open at one end, and 
said unitary container being constructed of a plastic 

material and having a plurality of protrusions ex 
tending outwardly from an upper peripheral edge 
thereof, said container being mounted interiorly of 
said cover-member with said protrusions cooperat 
ing with the walls of said cover member to secure 
said container therein. 

2. The invention as recited in claim 1 including a pair 
of lead wires each attached at an end to a respective 
one of said pair of contact elements, and wherein said 
container is further secured within said cover member 
by an additional mass of material surrounding said ends 
of said lead wires.‘ 

3. A thermally responsive switch comprising 
a unitary container having an open end and a closed 
end with a pair of parallel slots extending there 
through, 

a pair of elongated flat contact elements including at 
least one bimetallic element, each of said contact 
elements having locating means protruding from a 
?at side thereof, a supportable portion and a con 
tacting end portion, 

said pair of contact elements extendingthrough said 
slots of said container with said locating means en 
gaging said closed end locate locat said contact ele 
ments in their respective ones of said slots and the 
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8 
supportable portions of said contact elements dis 
posed interiorly of said container, 

a mass of hardenable material disposed in said con 
tainer surrounding‘ the supportable portions of said 
contact elementsv and cured at a particular temper 
ature while the a ?xed end portions of said contact 
elements are held in ixed predetermined relation 
ship, said unitary container and said mass of mate 
rial interacting to form an integral support base for 
said contact elements whereby said contact ele 
ments assume said predetermined relationship 
upon being heated to said particular temperature, 

a cover member, 
said container being disposed in said cover member, 
and 

securing means between said cover member and said 
container for securing the same together. 

4. The invention as recited in claim 3 wherein each 
of said pair of elongated ?at contact elements de?nes 
an aperture in the supportable portion thereof, and 
wherein said mass of material is partially disposed 
within the apertures of said contact elements. 

5. The invention as recited in claim 4 wherein each 
of said pair of elongated ?at contact elements com 
prises a bimetal having a diagonally disposed contact 
formed on the contacting end thereof. 

6. The invention as recited in claim 3 wherein said 
securing means includes a mass of sealing material dis‘ 
posed within said cover member. 

7. A thermally responsive switch comprising 
a unitary container of plastic material having an open 
end and a closed end with a pair of parallel slots ex 
tending therethrough, ‘ 

a pair of elongated ?at contact elements including at 
least one bimetallic element, each of said contact 
elements having a supportable portion and a con 
tacting end portion, 

said pair of contact elements extending through said 
slots of said container with the supportable por 
tions of said contact elements disposed interiorly of 
said container, each of said slots being de?ned by 
a pair of divergent walls facilitating lateral move 
ment of said contact elements and each of said 
contact elements including a protruding stop abut 
ting one of said divergent walls to locate said 
contact elements in their respective slots, 

a mass of hardenable material disposed in said con 
tainer surrounding the supportable portions of said 
contact elements and cured at a particular temper 
ature while the contacting end portions of said 
contact elements are held in a ?xed predetermined 
relationship, said unitary container and said means 
of material interacting to form an integral support 
base for said contact elements whereby said 
contact elements assume said predetermined rela 
tionship upon being heated to said particular tem 
perature, 

a cover member, 
said container beingdisposed in said cover member, 
and 

securing means between said cover member and said 
container for securing the same together. 

8. The invention as recited in claim 7 wherein a pair 
of lead wires are attached to said pair of contact ele 
ments, respectively, at end portions thereof projecting 

, out of said container. 
9. The invention as recited in claim 7 wherein said 

cover member has a closed end and an opened end, and 
wherein said contacting end portions of said contact 
elements are disposed in said closed end and said con 
tainer is disposed in said opened end. 

* * * * * 


