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Our invention relates to an electrical switch and more
particularly to a thermal switch whereby a differential
Tate of expansion of the metallic parts of the switch will
break an electrical circuit such as an alarm
circuit,

The use of thermal switches for controlling an elec-
cal ¢ i

tri ircuit has for the most

and
by external vibration and shock,

Further objects of our invention are tg provide in a
thermal switch, a sheet metal contact member, which
can be inexpensively manufactured by stamping; to pro-
vide a sheet meta] contact member that has wide angle

thermal switch whic

be readily assembled,
peratures of 2000° F.,
€ accomplish these and other objects and obtain our
results as will be apparent from the device described
in the following specification, particularly pointed out in
the claims, and illustrated in the accompanying drawing,
in which—

Fig. 1 is a
thermal switch,

ig. 2 is a cross sectional view taken along line 2—2
of Fig. 1.
Fig. 3 isa plan view of the contact member.
Fig. 4is.a side elevation view of the same.
ig. 5 is a side elevation of a modified form of our
contact member,

In the drawing, reference numeral 10 designates gen-
erally our thermal switch comprising a housing 11 con-
structed of two hollow sleeves 12 and 13 positioned
end-to-end, which house Tespectively a Jow €xpansion
metal actuating member 14 and a contact unit 15. We
prefer to construct the sleeves of stainless steel because
of its relative light weight and excellent non-corrosive
properties, but it is understood that there are other metals
having a high coefficient of €xpansion which may be
used to practice this invention,

longitudinal cross sectional view of our
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The inner end of sleeve 12 is brazed or welded at 16
to a triangularly shaped stainless steel mounting flange
containing a centra] aperture 18.  Apertures 19 are
i at each corner of the mounting flange 17 for
attachment by bolts, to a supporting structure, not shown,
i the ground connection for one side of the
electrical circuit, i i i
tudinally extending aligning shoulder 21 supported with-
in the bore of sleeve i i
17 by rivets 22 passing through the portion 23
20 extending transversely beyond the end of sleeve 12,
The sleeve 13 js mounted over the periphery of the
Supporting plate 2 and is brazed or welded at 24 to the
mounting flange 17. The supporting plate 20 s pro-
vided with a central aperture 25 to slidably receive and
guide the actuating member ag will be described later,
The actuating member 14, may be in the form of a
rod and constructed of a jow expansion metal, such as
“Kovar” manufactured by Stupakoff Ceramic & Mfg.
Co., and is threaded on itg outer end to a stainless steel
calibrating adjusting screw 26, containing the tapped
recess 27. The adjusting screw is threadedly mounted
to stainless steel nut 28 having a recessed portion 29,
The nut is grooved to permit crimping at 30 within the
bore of sleeve 12 and brazed or welded thereto,

‘The inner end 35 of the actuating member 14 slidably

t 25 in the Supporting plate 20
beu_lg guided therein to engage the contact unit 15, Op-

sliding movement therethrough,
€ contact unit 15 comprises a resilient contact mem-

ber 40 illustrated in detail in Figs. 3 and 4, which is
preferably constructed of flat spring stee] readily stamped
contact member 4¢ comprises a
longitudina] body portion 41 having an integral central
tongue portion 42 struck down substantially normal to
the body portion and which is to be contacted and abutted
by the free end 35 of the actuating member, The tongue
0 may be stamped simultaneously with the formation

of the contact member, the recessed portion 43 in the
body formed by the depressed tongue accommodates the
free end 35 of the actuating member and permits the
portion 41 of the contact member to be longitudi-

i The remain-
the recessed

attachment to the supporting plate 20,

e free end 50 of the contact member is provided
with aperture 51 into which jg riveted a silver contact
button 52, A counterpart contact button 53 g riveted
in drilled aperture 54 of the terminal stud 55 which has
a head portion 5g non-rotatably locked in ; i
block 57, Threaded
through insulating

tion, which blocks

flat washer
is attached

Fig. 4.
When the thermaj switch is in the closed Position, the
body portion 41 containing the tongue portion 42 is sub-



2,705,745

stantially aligned along the longitudinal center line of
the actuating member 14.

The thermal switch operates through the differential
rate of expansion of the stainless steel sleeve 12 and
actuating member 14. The distance that the contact
buttons 52 and 53 are spaced apart as {llustrated by the
dashed position in Fig. 1 is in direct relation to the tem-
perature range between the normal temperature and the
operating temperatures for which the switch has been
adjusted in any particular installation.

With the switch set at a given operating temperature,
the normal position of the contact member 40 is shown
in the dashed line position in Fig. 1 through the abut-
ment of the adjusting member 14 with the tongue portion
42. The contacts are out of engagement and the circuit
is open. The sleeve 12 is always mounted in a position
where it is exposed to any temperature change. As the
temperature rises above the normal operating conditions
the sieeve 12 and actuating member 14 expand, but as
the sleeve 12 expands at a Taster rate than the actuating
member, the actuating member withdraws from the sleeve
13, starting to release the pressure exerted on the tongue
42 of the contact member. When the temperature
reaches the value to which the swiich has been set, the
actuating member has withdrawn to fully release the
resilient contact member, permitting engagement of the
contact buttons 52 and 53 to complete the electrical cir-
cuit. The actuating member is not in engagement with
the contact member and the contact member is free of
any external force thereon. The circuit may be wired
to indicate a warning or set in alarm.

As the operating temperature lowers, the reverse op-
eration occurs to break the electrical circuit and restore
the switch to a normal open condition.

A different construction of our contact member is
shown in Fig. 5 in which the contact member 15a is
provided with a modified tongue portion 42q offset or
struck down from a position close to the contact button
and at an acute angle with the body 41a of the contact
member. The free end 354 of the actuating member 1
may be provided with a groove 68 to receive the free
end of the tongue portion 42a. With this construction
a more accurate control of the contact member is ob-
tained to minimize the vibration, and a larger ratio of
movement of the contact member to that of the actuating
member is achieved.

The switch may be adjusted at the factory of in the
field. Removal of the sealing nut 32 will give access
to the adjusting screw 26. A counterclockwise rotation
of the adjusting screw will increase the operating tem-

perature by extending the actuating member further into *

the sleeve 13, forcing the contact button 52 further out
of engagement with the fixed contact button 53 and thus
requiring a greater distance for the contact member 40
to return to the engaging position to make the circuit.
To increase the accuracy to which the operating tem-
perature can be adjusted, we provide a differential thread
on the adjusting sCTEW 26. Thisis accomplished by using
slightly different pitches on the internal and external
threads of the adjusting SCIEW. Thus a large angular
adjustment of the screw 26 results in an extremely small

Jongitudinal movement of the actuating member 14.
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By the use of our thermal switch we obtain a contact
anit that is simple, rugged and economically constructed,
that is easily assembled, that is free from calibration
difficulties which might be imposed by external vibration
and shock; that has a design to permit a compact switch
which is hermetically sealed, and which can be adjusted

at the factory or in

operating temperature.
We have thus described our invention, but we desire
it understood that it is mot confined to the particular
forms or uses shown and described, the same being mere-
ly illustrative, and that the invention may be carried out

the field through a wide range of

in other ways without departing_from the spirit of our

invention, and, therefore, we claim broadly the right to

employ all equivalent instrumen

the scope of the appended claims, an

talities coming within
d by means of which,

objects of our iqvqntion are attained and new results
accomplished, as it 18 obvious that the particular embodi-
ments herein shown and described are only some of the

accomplish these results.

We claim:

many that can be employed to attain these objects and

1. In a thermal switch having a chamber, 2 thermo-
static element, a contact member, an intermediate con-
tact member operable by said thermostatic element to0
engage the first contact member, said intermediate con-
tact member comprising a flexible sheet metal stamping
having a side with 2 fixed support and an oppositely

positioned moving side provided with a contact, said
intermediate member having a plurality of longitudinal
slots extending from the side with the fixed support form-
ing outside and intermediate tongues, the outer pair of
which is attached to the fixed support, the intermediate
tongue being bent to engage the end of the thermostat,

ditions.

said ther-

2. The intermediate member of claim 1, wherein the

free end and contact of the intermediate member extends

linearly in the same direction as the longitudinal axis of

when the contacts are engaged.

_ 3 The intermediate member of claim 1, wherein the
intermediate tongue and the outer tongues are bent in
opposite directions.
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