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The invention relates in general to thermostatic
switches, and more particularly to a compact thermostat
of high current rating in comparison to its size.

_‘Miniature thermostats have heretofore been devised,
but in general these have been limited in current carry-
ing capacity or in voltage rating because the contact area
was small or because the amount of movement of the
contact “did not permit high voltage operation. Also
miniaturizing thermostats have generally not resulted in
more economical construction because merely to make
parts smaller may have saved somewhat on material cost
but the cost and complexity of assembling the smaller
parts generally remain the samie or may even have in-
creased.

Accordingly an object of the invention is to provide a .

miniature thermostat which obviates the above disadvan-
tages.

Another object of the invention is to provide a thin
wafer-like thermostat which is economical in the number
of parts used and in the total manufacturing costs.

Another object of the invention is to provide a thermo-
stat with an integral contact portion and terminal portion.

Another object of the invention is to provide a thermo-
stat with a bimetal member which is loosely retained with-
in the thermostat with part of this retention afforded by a
bridging movable contact member.

Another object of the invention is to provide a thermo-
stat wherein the bimetal member may be calibrated prior
to assembly and the thermostat may need no further
calibration after assembly.

Another object of the invention is to provide a thermo-
stat which has 2 minimum of parts and which may be
quickly and easily assembled using only simple jigs and
fixtores.

Other objects and a fuller understanding of the inven-
tion may be had by referring to the following description
and claims, taken in conjunction with the accompanying
drawing, in which:

FIGURE 1 is a plan view of a thermostat incorporating
the invention; and

FIGURE 2 is a sectional view on line 2—2 of FIG-
URE 1.

The figures of the drawing show a thermostat 11 which
is the preferred embodiment thereof but not necessarily
the only construction.. This thermostat 11 includes a base
12 of insulating material and is preferably a thin wafer
of insulating material such as a phenolic insulating mate-
rial. A circular wall surface 13 and another circular wall
14, together with a circular recessed shoulder 15 there-
between, define an -aperture 16 extending through the
base from one face 17 to the other face 18. A bimetal
member 21, preferably in the form of a snap-acting con-
cavo-convex bimetal disc, is disposed in the aperture 16,
and the peripheral rim 22 thereof is adapted to engage
the recessed shoulder 15.

A rectangular recess 24 is disposed in the face 17 and
merges with the aperture 16. A second rectangular re-
cess 25 is diametrically opposite the recess 24 and is also
disposed in the face 17 to merge with the aperture 16. A
first metal member 27 is disposed in the first recess 24.
This metal member. 27 is preferably in the form of an
elongated metal strip and has an integral contact end
28 and a terminal end 29. A rivet 30 is a means to
fasten the intermediate portion of the first metal mem-
ber 27 to the base 12. A second metal member 32 is
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also in the form of an elongated metal strip and includes
an integral contact portion or contact end 33 and a termi-

_nal end 34. A rivet 35 is a means to fasten the inter-
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mediate area of this second metal member 32 to the
base 12 within the recess 25. .

The contact portion 33 is a movable contact portion
and the contact end 28 is a fixed contact end for co-
operation with the movable contact portion 33. The con-
tact end 28 may have a slightly rounded or convex con-
tact surface 36 pressed therein as best shown in FIGURE

2. The movable contact portion 33 has pressed or

stamped thereinto a stiffening depression 37 which is
longitudinal of the contact portion 33 and extends for a
majority of the distance diametrically across the bimetallic
disc 21. This stiffening depression provides an abutment
surface 38 extending toward the bimetal disc 21 generally
at the center thereof. A resilient hinge portion 39 is in-
tegral with the second metal member 32 and is disposed
between the stiffening deprcssmn 37 and the second rivet
3s.

The second metal member 32 may be formed from a
silver-magnesium-nickel alloy having in the order of .1 to
3 percent magnesium, .2 percent nickel, and the balance
silver. It is heat-treated for hardness and good spring
properties. Accordingly the inherent resiliency of this
second metal member 32 and the rivet mounting thereof
to the base 12 provide that the movable contact portion 33

. is urged toward the fixed contact end 28. The first metal

member 27 may be made from coin silver for good elec-
trical conductivity and good contact properties. The alloy
silver and heat treatment of the second metal member
32 provide good resiliency for flexing of this metal mem-
ber 32 at the hinge portion 39 and the high silver con-
tent provides good electrical conductivity, as well as good
contact properties at the mutually cooperating contact
surfaces.

The thermostat 11 may be provided in normally open
or normally closed varieties,. FIGURE 2 shows the
thermostat in solid lines as the normally open switch
variety and reference numeral 21A shows the bimetal
disc 21 in a dotted line position which it would assume
upon snapping over center to the opposite concavo-convex
position. Inthis position, the contacts would be closed.
The thermostat may be supplied with the bimetal disc 21
in the position 21A at normal room temperatures. and
with the bimetal disc 21 snapping upwardly, viewed in
FIGURE 2, upon temperature rise. As such it may be
used as a high limit thermostat or as a control thermo-
stat for some electrically controlled heater.

The normally open version is similar to the normally
closed version except that the bimetal disc 21 may be in-
verted and thus will snap in a downward direction viewed
in FIGURE 2, upon temperature rise. In either case,
the bimetal member co-acts with the abutment surface 38
to relatively move the contact portions into and out of
engagement.

The use of the aforementioned silver alloy for the
second metal member 32 permits the use of silver solder
and its attendant high temperature melting point to be
used for soldering connections to the terminal end 34.
This may be done without losing the spring temper of this
second metal member 32.

The bimetal disc 21 may be provided with the proper
curvature so as to establish the desired snap of operating
temperature. Thereafter the bimetal disc 21 may be as-
sembled into the thermostat 11. Since the bimetal disc
21 is not restrained physically in the normally closed
version, it is possible to assemble thermostafs which re-
quire no further calibration after assembling. ~The wall
surface 13 merely loosely restrains the bimetal disc 21 in

" lateral directions relative to the base 12. The shoulder
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15 and the abutment surface 38 also restrain the bimetal
disc 21 in directions normal to the base 12. This is a logse
restraint in the normally closed version. In the nor-
mally open version shown in solid lines, there is a slight
restraint placed upon the bimetal disc 21 in a direction
normal to the base 12 by the inherent resiliency of the
movable contact portion 33.

The entire thermostat 11 may be rapidly and econo-
mically assembled. The bimetal disc 21 may simply be
dropped in place on the shoulder 15. Next the first
metal member 27 may be dropped in place and the rec-
tangular recess 24 acts as a fixture to align this first metal
member 27.- Next the second metal member 32 may be
dropped in place and again the second recess 25 aligns
the metal member 32. Next these first and second metal
members may be riveted in place and again the rivets 39
and 35 may be inserted from the top of the base 12.
The contact portion 33, by its position extending diamet-
rically across the aperture 16, refains the bimetal disc
21 in place in the thermostat 11. Thus the assembly of
the entire thermostat is done with ease and faciljty, and
all from one side of the base 12. No further calibration
of the thermostat is required after assembly since the
operating temperature is built into the disc by the choice
of material and shape thereof.

The fact that the terminals and contact portions are
integral provides the advantage of ease of assembly,
lower manufacturing costs and reduced electrical re-
sistance. If the terminal portion and contact portions
were separate there would be an interface therebetween
to increase the electrical resistance and this would also
complicate the assembly because itwo separate parts
would have to be aligned and fastened together, as by
the rivets. The present construction eliminates these
extra parts and such elimination provides increased econ-
omy in manufacturing the parts and assembling the com-
plete thermostat. Also making these parts integral aids
in obtaining a very thin and compact miniaturized ther-
mostat, The entire thermostat may be provided on a
base only one inch square and 349 inch thick, yet re-
taining use of a bimetal disc which is ¥4 inch in dlameter
and with contacts rated at five amperes. Thus a large
current capacity thermostat is provided for its physical
size and the snap-action movement pravided by the bi-
metal disc 21 permits sufficient contact separation -at a
Tapid enough rate for operation at 115 volts.

Although this invention has been described in its pre-

ferred form with a certain degree of particularity, it is-

understood that the present disclosure of the preferred
form has been made only by way of example and that
numerous changes in the details of construction and the
combxnatlon and arrangement of parts may he resorted
to without departlng from the spirit and scope of the in-
vention as hereinafter claimed.
What is claimed is:
1. A thermostat comprising in combination,
a thin base of insulating material having two opposite
faces,
an aperture extending through said base from one face
to the other, a first metal member including an in-
tegral contact portion and a terminal portion,
a second metal member including an integral contact
portion and a terminal portion,
means fastening said members to said base for mutual
cooperation of said contact portions,
current flow through said thermostat encountering
only the single interface between said contact por-
tions,
and a bimeta] member in said aperture on said base
to be exposed on both faces of said base and co-
acting to relatively actnate said contact portions into
and out of engagement.
2. A snap-acting thermostat comprising in combi-
nation,
a base of insulating material,
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a first metal member including an integral contact por-
tion and a terminal portion,

a second metal member including an integral contact
portion and a terminal portion,

means fastening said members to said base for mutual
coperation of said contact portions,

current flow through said thermostat encountering only
the single interface between said contact portions,

a stiffening depression in said second metal member
forming an abutment surface,

and a snap-acting bimetal member on said base co-
acting with said abutment surface to relatively ac-
tuate said contact portions into and out of en-
gagement. )

3. A thin snap-acting thermostat comprising in com-

bination,

a flat base of insulating material,

a first single metal member including a fixed contact
end and a terminal end,

first fastening means fastening said first metal member
at an intermediate area to said base,

a second single metal member including a moyable
contact end and a terminal end,

second fastening means fastening said second metal
member at an intermediate area to said base with
said movable contact end disposed for cooperation
'with said contact end of said first metal member,

current flow through said thermostat encountering only
the single interface between said contacts,

an abutment surface on said movable contact end

a snap-acting bimetal member,

means loosely restraining said bimetal memb,er in
lateral movement relative to said base,

means including said abutment surface restraining
movements of said bimetal member in directions
normal to said base,

a resilient hinge portion integrally formed in said sec-
ond metal member between said abutment surface
and said second fastening means,

the mounting of and inherent resiliency of said mov-
able contact end urging the outboard end thereof
toward engagement with said contact end of said-
first strip,

and said bimetal member snapping over center to op-
posite concavo-convex positions upon temperature
changes to engage said abutment surface and actuate
said contact ends into and out of engage ment.

4. A thin snap-acting thermostat comprising in com-

bination,

a flat base of insulating material,

a wall surface defining an aperture in said base,

a shoulder in said aperture,

a concavo-convex smap-acting bimetal disc disposed
in said aperture with the rim of the disc engageable
with said shoulder,

first and second metal strip members each having an
integral contact end and a terminal end with an
intermediate area therebetween,

first fastening means fastening said first strip at said
- intermediate area to said base with said contact end
near said aperture,

second fastening means fastening said second strlp at

© said intermediate area to said base with said contact
end disposed for cooperation with said contact end
of said first strip,

current flow through said thermostat encountering
only the single interface between said contact ends,

a resﬂlent hinge portion integrally formed in sald
contact end of said second strip near said second
fastening means,

and said bimetal disc snapping over the center to the
opposite concavo- -COnvex position upon temperature
change to engage one of said contact ends and actu-
ate same between disengaged and engaged condis
tions with the other of said contact ends
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5. A thin snap-acting thermostat comprising in com-

bination,

a flat base of insulating material,

a surface defining a circular aperture extending through
said base from one face to the other,

a recessed circular shoulder in said aperture,

a concavo-convex snap-acting bimetal disc disposed in
said aperture with the rim. of the disc in engage-
ment with said shoulder,

a first combined contact and terminal of one integral
strip of coin silver,

a first rivet fastening said first contact and terminal
at an intermediate area to said base near said aper-

" ture,

a convex fixed contact pressed from said coin silver
metal and disposed between said first rivet and said
aperture, .

a second combined movable contact and terminal of
one integral strip of resilient metal,

a second rivet fastening said second contact and termi-
nal at an intermediate area to said base at a point
substantially diametrically opposite said first contact,

a movable contact portion on said second combined
contact and terminal extending substantially diamet-
rically across said aperture and with the outboard
end thereof disposed for cooperation with said con-
vex fixed contact,

current flow through said thermostat encountering only
the single interface between said contact portion out-
board end and said fixed contact,
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an elongated stiffening depression pressed in said moy-
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able contact portion longitudinally stiffening said
movable contact portion and providing an abutment
surface extending toward said bimetal disc,

a resilient hinge portion integrally formed in said mov-
able contact portion between said stiffening depres-
sion and said second rivet,

said movable contact portion having an inherent re-
siliency and the mounting thereof urging the out-
board end thereof toward engagement with said
fixed contact, i

and said bimetal disc snapping over the center to the
opposite concavo-convex position upon temperature
change to engage said abutment portion and move
said movable contact portion -out of engagement
with said fixed contact.
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