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The present invention relates to thermal re-
sponsive control devices and more particularly to
such control devices well adapted for use in auto-
matically controlled cooking devices or heating
devices employing eleetric heating elements.

In cooking devices of the type employing an
electric heating element, the current flow
through which is controlled by a suitable thermal
responsive device, it is usually desirable to con-
trol such current flow in. a2 predetermined man-
ner, For example, in an automatic coffee maker
of the type disclosed in Jepson Patent 2,312,555,
there is disclosed and claimed a coffee maker of
the so-called vacuum type which has been very
extensively used. In general, this {ype of coffee
maker comprises 2 lower heating chamber or
vessel and an upper coffee infusion chamber or
vessel.
lower heating chamber while the coffee grounds
are placed in the upper chamber. As the waier
is heated in the lower chamber, water vapor pres-
sure is created above the liquid in this chamber
which, when the temperature approaches the
boiling point of water, forces the water from the
lower chamber into the upper chamher to infuse
the coffee grounds contained therein. When the
‘heat is removed from the lower chamber, it cools
so that the water vapor contained therein con-
denses to create a vacuum thereby causing coffee
to pass from the upper chamber through a suit-
able filter intc the lower chamber where it pref-
erably is maintained at a desirable serving tem-
perature which could be of the order of 180° F.

During the coffee making operation, the water
is initially heated to well over 200° . After the
coffee has besen made, however, it is desirable to
maintain its temperature at around 183° F.,
which is considered to be a desirable serving tem-
perature, which serving temperature may be
higher or lower, depending upon the taste of the
individuals concerned. In some of the early auto~
matic coffee makers, it was common practice 1o
provide two heating elements, one for producing
the high heat required during the coffee making
operation, and the other to maintain the coffee
at a lower serving temperature. Initially, in-
dividual control means for each heating element
were provided. More recently it was suggested
to use a heating element with two independent
control devices to control the two temperature
ranges thereof. Such an arrangement is dis-
closed in copending Jepson application, Serial
No. 794,959, filed December 31, 1947, now U, &.
Patent 2,664,811 granted January 5, 1854 and
assigned to the same assignee as the present ap~
plication. One control device in this copending
‘application is adapted.to control the coffee maker
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during the coffee making cperation and particu-
larly during the high heat interval. Suhse-
quently a second control device in the form of a
thermal responsive element takes over the con-
trol of the heating element to maintain the coffee
at the desired temperafure for serving. In Jep-
son Patent 2,312,555 referred to above, there is
disclosed and claimed an arrangement whersby
a single heating element and a single thermal
responsive device are employed in an automaiic
coffee maker not only to control the coffee mak-
ing operation during the coffee making cycle
when the temperature substantially exceeds 200°
. at a certain stage in the process, but alse sub-
sequently to control the coffee maker and main-
tain the coffee at a suitable temperature for serv-
ing. 'The above mentioned Jepson patent dis-
closes a very satisfactory arrangement including
a mechanical device manually set for the high
heat condition during the coffee making opera-
tion which is automatically operated at the com-
pletion of the coffes making operation whereby
the single thermal responsive device subsequently
operates to maintain the coffee at the desired
temperature for serving, 'The present invention
is concerned with an improvement on the ther-
mal control device of the above mentioned Jepson
patent, still employing 2 single heating element
of an improved type and a single thermal respon-
sive device, which is simple and compact, may
be manufactured as a sub-assembly, and which
is focl-proof in operation.

In cooking devices and other heating appa-
ratus, it is sometimes unnecessary to provide a
conitrol of the fype disclosed abhove where a single
thermostat and a single heating element control
energization of the heating element in two tem-
perature ranges. The improved thermal respon-
sive device of the present invention is equally
well suited for use in other cooking devices or
heating apparatus, even where the two tempera-
ture range feature discussed ahove is not de-
sirakle, and an application of the present inven-
tion when used for only a single temperature
range is disclosed and claimed in copending Jep-
son application, Serial No. 155,977, filed April 14,
1950, and assigned to the same assignee as the
present application. It will be apparent that
the thermal responsive device of the present in-
vention must be of unusually simple and inex-
pengive design so that it can economically be
employed in applications such as those just men-
tioned, while still being useable in applications
where control in two temperature ranges is re-
guired.

In prior control devices it has been customary
to require a substantial force to be moved even
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with the initial deflection of a thermal responsive
element. This sometimes resulted in improper
operation, and it would be desirable to provide
a thermal responsive control of snap acting type
and so arranged as to be independent of the ef-
fect of frictional resistance, contact welding, ete.

Accordingly, it is an object of the present in-
vention to provide a new and improved thermal
responsive control device particularly well
adapted for use with automatically controlled
electric cocking devices and heating apparatus.

It is another object of the present invention to
provide an improved thermal responsive control
device particularly well adapted for use with vac-
uum type coffee makers whereby a single heat-
ing element and a single thermally controlled
switch produce a high brewing heat, and there-
after mainfain the device at a lower heat to
keep the coffee produced in a suitable condition
for serving.

It is a further object of the present invention
to provide an improved automatic coffee maker
having an unusually simple and compact aubo-
matic heating control capable of performing the
functions required of such a coffes maker.

. Still ancther object of the present invention is
to provide an improved sub-assembly of a ther-
mal responsive device adapted for ready associ-
ation with a coffee maker of the automatic type
or similar cocking apparatus to provide control
in two temperature ranges with a single heating
element and a single thermal responsive switch.

A still further object of the present invention
is to provide a thermal responsive control device
for an automatic coffee maker or other cooking
device which is simple and sturdy in construe-
tion, economical to manufacture and which is
capable of giving years of satisfactory and fool-
proof service.

Further objects and advantages of the presens
invention will become apparent as the following
description proceeds and the features of novelty
which characterize the invention will be pointed
out with particularity in the claims annexed o
and forming a part of this specification.

For a better understanding of the present in-
vention, reference may be had to the accompany-
ing drawings in which

Fig. 1 is a perspective view of an automatic

coifee maker representative of a ccoking device -

with which the present invention is particularly
applicable;

Fig. 2 is a reduced sectional view taken on line
2—2 of Fig. 3, assuming Fig. 3 shows the complete
structure;

Fig. 3 is an enlarged sectional view taken on
line 3—3 of Fig. 2 assuming that Pig. 2 shows
the complete structure;

Fig. 4 is a sectional view taken on line 4-—4
of Fig. 3, assuming that Fig. 3 shows the com-
plete structure;

Fig. 5 is an enlarged fragmentary view of a
portion of the coffee maker of Fig, 1;

Tig. 6 is a somewhat schematic diagram iilus-
trating the electrical connections of a cooking
device embodying the present invention with the
electric heating element shown in its energized
condition;

Fig. 7 is a somewhat schematic view of the
thermal responsive device of the present inven-
tion shown in the “high” heat position thereof;
and

Fig. 8 is a view similar to Fig. 7 with the ther-
.mal responsive device shown in the “low” heat
position thereof.
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Basically, the present invention is concerned
with a control device in the form ¢f 2 sub-as-
sembly comprising a supporting plate having
mounted thereon a bimetallic element, which has
one end thereof fastened to said plate. The free
end of the bimetallic element is connecied to a
somewhat resilient like member pivotally sup-
poried so that the bimetallic element has two
more or less stable positions and moves with a
snap action between these two positions. In
either of these two positions, the bimetallic ele-
ment is capable of deflecting and performing a
control operation, thereby providing automatic
control in two different temperature ranges. A
suitable switch associated with the bimetallic ele-
ment is capable of being opened and closed in
the extreme positions of the bimetallic element.
A manual lever is provided automatically to move
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setting. When a sufficiently high temperature
is reached, the bimetallic element snaps over
into its cther position, which may be termed its
“low position,” and it is in this low control
position that operation to maintain constant a
certain desired lower temperature is provided.
Simple means are included whereby the temper-
ature at which the bimetallic element moves
from its high position and also the temperature
at which the cooking device is maintained at the
low setting, are independently adjustable. By
appropriately adjusting the latter, the device may
operate solely to open and close a circuit with~
out any low temperature control.

Although the present invention is applicable
to control heating devices in general, it is par-
ticularly well adapted to control cooking devices
such as antomatic coffee makers. Solely for the
purpose of disclosing the present invention, it
has been illustrated as applied to a coffee maker,
Referring now to the drawings, there is illus-
trated in Fig. 1 an automatic coffee maker gen-
erally designated at 18 comprising a lower water
heating chamber or vessel §{ and an upper coffee
infusion vessel or chamber {2. These vessels may
be formed of any suitable material such as glass,
metal or the like. Preiferably, however, the ves-
sels are formed of a Ssuitable metal such as a
chromium plated copper or the like and each
vessel is provided with a suitable handle desig-
nated at 13 and {4 for the vessels i!{ and {2
respectively. The lower vessel {f which is com-
monly designated as the pot, since it may be used
as such, following the removal of the upper vessel
at the completion of the coffee making operation,
supports the upper vessel {2 in the manner indi-
cated during the coffee making operation. The
vessel 12 is adapted to be closed by a suitable
cover I8 which may be used with the pot it
when the latier is used as a conventional coffee
pot after the coffee making cycle has been com-
pleted.

As in the Jepson Patent 2,312,555 referred to
above, the lower vessel or pot 4§ is provided with
a bottom {7, best shown in Fig. 3 of the drawings,

5 which has a somewhat conical configuration so

as to provide a low point at the center of the pot.
Por the purpose of heating liquid disposed within
the lower vessel i, there is provided a heating
element i8§ which is in good heat exchange rela-
tionship with the under or nonliquid engaging
side of the bottom {7 or, in other words, with the
side which is effectively outside the pot ii. As
illustrated, the heating element 18 is preferably
of the well known sheathed form comprising an
outer metal sheath 19 within which is disposed
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a resistance element 20 preferably disposed in:
the form of a spiral.coil and spaced and supported:

within the sheath (9 by suitable electrical insulat-
ing material 24 which also provides a good heat
conductor. This material 21 may preferably he
fused magnesium oxide. or similar majerial. In
accordance with the present invention, the heat-
ingelement {8 is arranged in a circular condgura-
tion as-best shown in Pig. 2 of the drawings with
the ends or terminals 3¢ and. {8b thereof being
closely adjacent and extending into a different
plane from the main portion of the heating ele-
ment {8; With the present invention, only =2

sihgle turn of sheathed heating element 15 need:
be employed. and to insure uniform heating; the
bottom {7 of the vessel ii is preferakly formed.
of a material having a very high:heat.conductiv--

ity. Sheet copper has been found to he especially

satisfactory and preferably the heating element

{8:is brazed to the sheet. copper bottom 17, as
ingicated at 22 in.Fig. 3 of the drawings.
conductivity of such sheet copper has besn found
sufficiently good so that fairly uniform heating
ocgurs throughout the entire surface of the hot-
tom {71, even though fthe heating element {8 is
brazed to a relatively small area thereof.

As in the above mentioned Jepson patent, there
is provided centrally. of the bottom {7 of the pot
t{, a supporting stud 24 which extends below the
bottom #71 for supperting various portions of the
control device of the present invention described
in greater detail hereinafter. As illustrated, the
bottom 17 of the vessel {1 is provided af its low
cenfral point with an opening defined at 25 for
receiving a hollow rod 26 of copper or the like,
which has an annular flange adapted to be peened
over as indicated at 27 50 as to embrace the edges
of the opening 25 in a manner clearly indicated
in Fig. 3 of the drawings. The stud 24 has its
head 24¢ seated in a recess defined at one engd of
the hollow rod 26. Preferably, the bottom {1, the
hollow rod: 26 and the stud 24 are intimately
united as by brazing or the like to form a leak
proof vessel {{ and to rigidly support the stud
24:from the vessel |1 in the manuner indicated.

In order to define g control chamber: for the
automatically contrelled cooking device or heat~
ing apparatus {8, there is provided a somewhat
bowl shaped base 88 preferably formed from a

molded insulating plastic and shaped so that when

associated with the vessel {1, a pleasing exterior

appearance is provided, as clearly indicated in-

Fig. 1 of the drawings.. This base Ras integrally
formed therewith, suitable legs 3§ for supporiing

the vot o provide ventilation below the samse, ¥

The bottom side of the base iy provided with a
relatively large central cpening 32 adapted to be
closed by a suitable closure plate 38 which abuts
against an annular shoulder 34 defined:asround
the opening. 32. Preferably, the center of: the
closure plate 33 is provided with an indentation
defining a recess 38 to. accommodate a nut 37
threadedly engaged with the stud 24 so as not
only to hold the closure plate 33:in position, but
also to maintain the base 38 in assembled rela-
tionship with the vessel 1i, thus defining the
control chamber 48 for accommodating the con-
trol mechanism of the cooking device to be de-
scribed hereinafter. The closure plate 33 may

be providsd, if- desired, with suitable openings 7

therein to accommodate a screwdriver or other
tool . when making the necessary adjustments of

the thermal responsive control! device described’

hereinaffer, and these  openings may then he

closed :by a suitable: decorative. plate- 4i: held:in:

The.
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6
place: by a:scerew: 42: threaded into the lowermost
end'of the stud 24.

The molded. base 30 preferably also includes
integral wall portions -defihing a-recess 43 wherein

- are disposed the contact pins 44 and 45 which

may. be suitably connected to a conventional
appliance cord, the contact pins 44 and 45 pro-
viding bayonet type contacts. The recess 43 is
designed to receive the conventional female type
plug” contact which is preferably connected by
means of the conventional appliance cord, not
silown, to any suitable electrical outlet. As hest
sHown in Fig. 2 of the drawings, the contact ping
48 and 4% are suitably fastened within openings
provided in one of the walls defining the recess
43’and’extend therethrough and into the chamber
42 to make electrical connections with the con-
trol arrangement, to be described in detail here-
inafter, disposed within the base 32. Additionaliy
the base 32'is provided 'with an opening or slot 41
vhrough which a suitable vertically: movable,
manually actuable member §9 may extend for
manual actuation of the control imechanism.
When the present invention is employed to con-
trol a device such as the egg cooker disclosed and
claimed in copending Jepson application, Serial
No. 188,977, filed April 14; 1950, appropriate “on”
and “off” indicia will be-provided upon the bhase
30 adjacent the openihg 47. “Where the cocking
device is such as to require confrol in two tem-
perature ranges, appropriate indicia indicating
the high or low setting of the device is provided.
As best shown in Fig. 5 of the drawings, the base
A6 is provided with a raised surface 48 adjacent
the opening 47 on which appropriate indicia such
as-“low” and “high® is provided fo indicate the-
seiting of the manually actuable msmber 498 dis-
nosed in the opening 47:

The vessel 11 includes one additional element
not dezeribed herefofore, comprising the stud or
pin 53 suitably welded or integrally formed with
the bottom 17, and disposed adjacent the periph-
ery of the vessel {{ and more or less mid-way
between the ends or terminals I8¢ and 13b of the
heating element (8.

In accordance with the present invention, the
control: mechanism for controlling the supply of
electrical energy to the electric heating ele-
ment [8 comprises a sub-assembly which is sup-
ported from the stud 24 and may readily be
assembled or removed from stud 24 as a unit.
As illustrated, this sub-assembly comprises a
main supporting plate 52 having turned up edge
flanges §2¢ along: the sides thereof to provide
increased rigidity. As illustrated, in Fig. 2 of the
drawings the main supporting plate 52 has a
configuration somewhat of the shape of the tfail
of an arrvow, although it will he understood that
the particular shape employed is immaterial.
The supporting plate 52 is provided with a cen-
tral opening 53 through which the stud 24 may
extend when the plate is assembled with the:
cooking vessel with which it is gssociated. As
illustrated in the  drawings, the plate 52 is
adapted to have one side thereof engage the
copper rod 25 wlhereupon suitable nuts &4 and
55 may be applied to the stud 24 as indicated in
Fig. 3 of the drawings to maintain the plate
in proper assembled relationship. Preferably,
the plate 52 is provided:at one end with a pair
of legs 52b comprising an integral part of the
plate which engage the bottom 17T of the vessel
it to provide spaced supports for this end of
the plate 52,

For the purpose of providing temperature con-
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trol, the sub-assembly includes a bimetallic ele-
ment 55 which has one end thereof attached to
the end of plate 52 remote from the legs 52b
as by means of a spacing rivet 56, The spac-
ing rivet 58 provides such a spacing that at nor-
mal temperatures when the plate 52 is assembled
to the stud 28, a substantial portion of the bi-
metallic element 55 lies against and in intimate
heat exchange relationship with the bottom 7.
This provides a marked advantage over prior art
devices where it was customary to transfer heat
to the bimetallic element through a suitable
contact stud or the like with the inherent prob-
lem of having poor heat transfer, where the
stud was welded or brazed to the heated de-
vice. By having the bimetal 55 inherently
biased against the bottom {7, good heat trans-
fer with the very surface which it is desired
to control, is assured.

With the arrangement described thus far, the
sub-assembly comprising the main supporting
plate 52 is held in place by a single central fas-
" tening means and there is some danger of move-
ment or rotation of the plate 52 about the axis
of the stud 28. To prevent this, the bimetal
55 has a portion 55¢ extending slightly beyond
the rivet- 58 which portion includes a notch $5b
for receiving therein the stud 58 welded or oth-
erwise secured to the bottom 17 of the vessel
ti. It will be apparent at once that this firm-
1y secures the sub-assembly comprising the main
plate 52 in position since it positively eliminates
any rotation thereof about the axis of the stud
24. The high expansion side of the bimetal 85

is in contact with the bottom {7 under low tem- -

perature conditions so that upon heating of the
hottom {7, the bimetal 55 tends to have its free
end move away from the bottom 17,

In order that the bimetal 55 may operate with
a shap action to perform the control functions
described in detail hereinafter, the free end of
the bimetal is connected as by suitable rivets,
or other fastening means such as 58, with an
extension 5%¢ of resilient spring member 59 il-
lustrated in the shape of a flat disk of oval con-
figuration. The extension §9%¢ is on one side
of the oval and a similar extension %9b is pro-
vided on the other side of the oval which is
connected to the one end of a suitable lever 80
by suitable means such as rivets §1. The le-
ver 68 at an intermediate point thereof is piv-
otally mounted to an L-shaped support 62 suit-
ably secured as indicated at §2 to the support-
ing plate 52. The pivotal support of the lever
§® is accomplished by virtue of an opening 88a
defined in this lever which engages with a hook-
shaped extension 82a of the pivotal support 62.
The pivotal support 62 furthermore may be ad-
justed by virtue of an adjusting screw 64 so
as to control the compressive force applied
across the ends of the snap acting assembly com-
prising the bimetal 55, the resilient member §3
and the portion of lever 88 between the resilient
member 59 and the pivotal support 62. It will
be noted from an examination of Fig. 3 of the
drawings that the L-shaped support 62 is formed
of resilient material and by virtue of the com-
pressive force of the snap acting assembly tends
to have the leg thereof fastened by the rivet 83
moved away from the support 52 in dependence
upon the adjustment of the screw 84. As the
screw €4 clamps the riveted leg of the pivotal
support 62 closer against the support §2, the
compressive force applied to the snap acting
assembly is increased. It should he understood
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that although the resilient member 5§ is de-
seribed as an oval disk, actually it may have
any suitable configuration. The reason a some-
what oval shaped disk member is employed, is
two fold. First, it was found to give the de-
sired longitudinal softness to the snap acting
assembly to provide a substantial range of move-
ment of the snap acting device. Secondly, such
an oval member readily accommodates the sup-
porting stud 24 which, as may be noted, is dis-
posed within the oval.

As the compressive force applied across the
snap acting assembly is decreased sufficiently, the
bimetal will tend to remain against the bottom 17
of the vessel 11, and if it is moved to a position
away from the bottom, it will always tend to snap
back against the bottom while at room tempera-
ture. On the other hand, when a sufficient com-
pressive force is applied across the ends of the
snap acting assembly including the bimetal and
the resilient member 5§, a large range of snap
acting movement is obtained and the bimetallic
element 55 will assume two stable positions, one
as shown in Fig. 7 and one as shown in Fig. 8 of
the drawings. Movement from the Fig. 7 to the
Fig. 8 position is occasioned through heating of
the bimetal 55, while movement in the other di-
rection requires manual actuation. In order to
accomplish such manual resetting, the lever 69
is provided with an extension 66b which extends
through the opening 47 described above and has
attached thereto the manual actuating knob £9.
Preferably the extension 600 is provided with a
deformed portion such as 68¢ which permits
ready assembly with knob 48 but prevents dis-
assembly.

By properly adjusting the pivotal support §2
through manipulation of the adjusting screw 84,
the temperature at which the himetal 55 moves
from the position shown in Pig. 7 to the posifion
shown in Fig. 8 may properly be adjusted. For
use with a cofiee maker, it is desirable that this
temperature be somewhat above 200° ¥, such as,
for example, 240° F. to insure that all the liguid
has moved to the upper vessel 12. When this
has occurred it is only desirable to control the
heating element 18 to maintain the coffee at the
proper temperature for serving.

In order to control the electrical circuit in-
cluding the heating element 18, there is supported
on the sub-assembly including the plate 52, an
electrical switch comprising a stationary contact
85 suitably attached to a stationary contact arm
86 which is supported in insulated relationship
by insulating means 67, 68 and 6% from the sup-
port 52 as by a rivet 70 and clamping plate 1da.
The switch further includes a movable contact
71 supported on a resilient contact arm 72 which
is illustrated as having an L-shaped configura-
tion as best shown in Fig. 2 of the drawings. The
end of the contact arm 72 supporting the contact
11 is free to move, whereas the other end is fas-
tened as by a rivet 18, to supporting plate 52 but is
insulated therefrom by suitable insulating means
14, 15 and 76. 'The relative movement between
the contacts 65 and Ti is produced through bend-
ing of the resilient contact arm 72.

Movement of contact arm 72 is produced in
response to deflection of the bimetal 55 by vir-
tue of an insulating extension 78 adjustably sup-
ported from the resilient arm 72 as best indicated
in Fig. 4 of the drawings. This insulating mem-
ber 79 is disposed in the path of movement of the
moveable end of the thermal responsive element

' 55 50 as to be struck during the snap acting move-
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ment from the position shown in Fig. 7 of the
drawings to the position shown in Fig. 8 of the
drawings. In order to control the temperature
at which the contacts 85 and Tt are opened and
closed when the bimetal or thermostat 53 has
moved to the position shown in Fg. 8 of the
drawings, the extension 19 is preferably adjust-
ably supported on the arm 12 as by a threaded
adjusting screw 88 threadedly mounted in a nutb
8( suitably supported on the arm 72. Tt will be

understood that it is desirable for the arm 72

to be relatively rigid in ifs intermediate portion
to insure uniform operstion and to this extent
the resilient arm 7% is preferably provided with
side fanges 72¢ adjacent its intermediate portion.
It will be understood also that if desired, the stop
member 1% may be non-adjustakle and instead,
the contact Ti or the contact 63 may be adjust-
able to perform the same function. Thus, it will
be apparent that adjustment of the operating
temperature in the high range of operation is
controlled by the adjusting screw &4 while ad-
justment of the temperature {o be mainiained
in the low range is controlled Gy the adjusting
screw 80.

For the purpose of completing the electrical
eireuit through the switch comprising the con-
tacts 65 and Tt and the heating element 18, the
stationary contact arm §§ is electrically connecied
hy means of & conductor 85 directly to the termi-

‘nal {8b of the heating element (8. The other

terminal of the heating element (8 ig connected
by means of a conductor 85, which may be a fiat
ribhon conductor, with the terminal pin 45, The

other terminal pin 44 is connected Ly means of 55

a ribbon conductor 27 with the resilient contact
arm 72 which latter may be provided with suit-
able terminal meang to facilitate the ready in-
terconnection. The electrical circuil can readily
be ascertained from an examination of Ifig. 6 of
the drawings where the elements are schemati-
cally indicated and are designated by ithe same
reference numerale as in the structural views of
the device.

In view of the detailed description included ~

ahove, the operation of the control device of the
present invenfion will readily be understcod by
those skilled in the art. First of 2ll, the entire
control device is in the form of a subassembly

mounted or a supporting plate 52 which is at- @

tached to the cooking device in a simple manner.
When the device of thes present invention is used
to control two temperaturss, such ag the hrewing
temperature of an automatic coffee maker, and

subseguently a low serving temperature, the -~

manual control hutton 48 is moved to the high
pesition as shown in Fig. 3 of the drawings when
it is desired to initiate the coffee making opera-
tion. This, of course, insures closure of the
switeh at the coniact 55 and 7i. By appropriate
adjustment of the adjusting screw 64, the con-
tacts will remain closed until a relatively high
temperature is reached, such as a temperature
of the order of 240° F. All this time the bimetal
55 will have been heated to such an extent that
deflection occurs and when s sufficient force has
developed, the bimetal will snap over from the
position shown in Fig. 7 of the drawings, to the
position shown in Fig. 8, whereupon control in
the low temperature range will result. Sinece the
bimetal 35 is at an elevated temperature imme-
diately following snsp acting movement from the
high to the low setting, the contacts 85 and 7!
will remain separated until sufficient cooling of
the vessel 11 occurs to drop the temperature to
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that for which the adjusting screw 88 has been
set and, thereafter, the bimetallic element §5 will
cause the contacts of the control switch to be
alternately opened and closed to maintain this
lower temperature. The high temperature opera=
tion will not again oceur until the manual button
48 is restored to the high setting. This con-
struction provides a very satisfactory arrange-
ment in that no force for causing opening of the
contacts is encountered by the bimetallic element
55 until it moves with a snap action whereby it
has sufficient force to open the contacts. In prior
art arrangements, even the initial movement of
the bimetallic elernent was opprosed by the iric-
tion of the contacts to be operated and the fric~
tion . of associated parts, and this high friction
oftentimes caused unsatisfactory operation.

In the event that the conitrol device of the
present invention is used only in one range, such
as the high temperature range, the adjustinent
of the stop 79 is such that under normal condi-
tions, the himetsllic element 55 will never be
cooled sufficiently to permit reclosing of the cir-
cuit at the contacis &5 and 7{, unless the bi-
metallic element 585 is moved back to its initial
position. This means, of course, that the adjust-
ing screw 89 is so adjusted that for any deflection
of the bimetallic element 55, while in the Fig. 8
position of the drawings, the contacts §% and 71
remain separated.

While there has been shown and described cer-
tain particular embodiments of the present in-
vention, it will be understood that various changes
and modifications of the inveniicn will occur to
those skilled in the art. It is aimed in the ap-
pended claims to cover all such changes and
modifications as fall within the true spirit and
scope of the present invention.

What is claimed as new and desired to be se-
cured by Letters Patent of the United States is:

1. Thermal contrel means for a cooking device
of the type including an egleciric heating unit
and thermal responsive switch means for con-
trolling the flow of current to said heating unit,
said thermal responsive switch means including
a himetallic element having one end thereof sup-
ported from said cooking device and in heat ex-
change relationship therewith, said switch means
including o resilient element incorporated in a
snap acting over center mechanism whereby said
resilient element asswmes two relatively spaced
positions, means responsive to a predetermined
movement of said bimetallic element in response
to the attainment of a predetermined high fem-
perature of said ccoking device for causing said
vesilient element to assume one of said two posi-
tions and said switch means to interrupt current
flowing fto said heating unit, manuaily actuable
means operable on said resilient element for caus-
ing said resilient element to assume the other
of said two positions, and means including said
bimetallic element for alternately opening and
closing the circuit controlled by said switch
means while said resilient element is in said one
of said two positions to mainiain constant the
temperature of said cooking device at o tempera-
ture below said predetermined high tembperature.

2. In a cooking device of the type including an
electric heating unit and a pair of relatively
movable contacts for controlling the fiow of cur-
rent to said heating unit, thermal control means
comprising a sub-assembly including g support-
ing plate for said contacts, a bimetallic element
having one end thereof supported on said plate,
resilient means pivotally mounted on said vlate
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and connected to the other end of said bimetallic
element to provide a snap acting over center
mechanism whereby the other end of said element
may assume two relatively widely spaced stable
positions, means responsive to movement of said
bimetallic element to said one of said positions
in response to the attainment of a predetermined
temperature of said cooking device for producing
relative separation of said contacts, manual
means for moving said element to the other of
said positions to close said contacts and means
for supporting said plate from said cooking de-
vice with said bimetallic element in direct inti-
mate heat exchange relationship with said cook-
ing device over a substantial length of the mov-
able portion of said bimetallic element when in
one of said two spaced positions thereof.

3. Thermal control means for a cocking device
of the type including an electric heating unit
and a pair of relatively movable contacts for con-
trolling the flow of current to said heating unit,
said thermal control means comprising a bime-
tallic element having one end thereof supported
from said cooking device, resilient means con-
nected to the other end of said bimetallic element
and pivotally mounted in spaced relation to said
other end of said element for maintaining said
element under compression to provide a snap
acting over central mechanism whereby said
other end of said element may assume two rela-
tively widely spaced stable positions one of said
positiong being in direct maximum intimate heat
exchange relationship with said device and the
other being in less intimate heat exchange rela-
tionship with said device, means responsive to
movement of said bimetallic element to the other
of said positions in response to the attainment
of a predetermined high temperature of said
cooking device for producing relative separation
of said contacts, means connected to said pivot-
ally mounted means for manually returning said
element to said one position, and means including
said element for alternately opening and closing
said contacts while said element is in said other
of said positions to maintain constant the tem-
perature of said cooking device at a femperature
below said predetermined high temperature.

4. A thermal control means for a cooking de-
vice of the type including an electric heater and

a pair of relatively movable contacts for con- 5

trolling the flow of current to said heater, said
thermal control means comprising a sub-assem-
bly including a supporting plate for said con-
tacts, a bimetallic element having one end there-
of supported on said plate, a closed loop of flat
resilient material having one edge pivotally
mounted on said plate and the other edge con-
nected to the other end of said element, means
for applying a longitudinal compressive stress
to said element and across said loop to provide a
snap acting over center mechanism whereby the
other end of said element may assume two rela-
tively widely spaced stable positions, means re-
sponsive to movement of said bimetfallic element
to one of said positions for producing relative
separation of said contacts, and means for
mounting said supporting plate from said cooking
device with said bimetallic element in intimate
heat exchange relationship therewith when in
at least one of said two widely spaced positions
thereof.

5. A thermal control means for a cooking de-
vice of the type including an electric heater and
a pair of relatively movable contacts for control-
ling the flow of current to said heater, said
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thermal control means comprising a sub-assem-
bly including a supporting plate for said contacts,
a bimetallic element having one end thereof sup-
ported on said plate, means pivetally mounted on
said plate and connected to the other end of said
bimetallic element comprising a closed loop of flat
resilient material, means for applying a longi-
tudinal compressive stress to said element to pro-
vide a snap acting over center mechanism where-
by the other end of said element may assume two
relatively widely spaced stable positions, said
compressive stress being applied across dia-
metrically opposed points on said loop which pro-
vides longitudinal softness to said over center
mechanism, means responsive to movement of
said bimetallic element to one of said positions
for producing relative separation of said contacts,
and means for mounting said supporting plate
from said cooking device with said bimetallic ele-
ment in intimate heat exchange relationship
therewith when in said one of said two widely
spaced positions thereof.

8. For use with a cooking device of the type
including an electric heater and & pair of rela-
tively movable contacts for controlling the flow
of current to said heater, a thermal control
means comprising, a sub-assembly including a
supporting plate for said contacts, a bimetallic
element having one end thereof supported on said
plate, means including a closed loop of flat re-
silient material for pivotally relating the other
end of said element to said plate, means for ap-
plying a compressive force longitudinally of said
element to provide a snap acting over center
mechanisia whereby the other end of said ele-
ment may assume two relatively widely spaced
stable positions, means responsive to movement
of said bimetallic element to one of said positions
for producing relative separation of said con-
tacts, means for mounting said supporting plate
on said cooking device with said bimetallic ele-
ment in intimate heat exchange relationship
therewith when in the other of said two widely
spaced positions therecf whereby said element
moves to said one position in response to a pre-
determined high temperature of said device, and
means for controlling said contacts when said
element is in said one of said positions to main-
tain said cooking device at a relatively constant
temperature below said predetermined high tem-
perature.

7. A temperature control arrangement for an
electric heating device comprising a thermostat
bar having one end fixed and its other end mov-
able in response to changes in temperature, a re-
silient member fastened to the movable end of
said bar, means for applying a compressive force
longitudinally of said bar and across said re-
silient member to cause said bar to move quickly
irom a first position to a second position, means
for adjusting said compressive force to vary the
temperature at which said bar moves from said
first position to said second position, switch
means capable of being actuated in response to
said quick movement of said bar from said first
position, and means including said element for
alternately opening and closing said switch
means while said bar is in said second position
to maintain the femperature produced by said
heating device at a constant value below the tem-
perature at which said bar moves from said first
position.

8. A temperature control arrangement for an
electric heating device comprising a thermostat
bar having one end fixed and its other end mov-
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able in Tesponse to changes in temperature, o
Tesilient member in the form of g closed Ioop of
fat, resilient material fastened to the movable
end of said bar, means for applying g compres-
sive force Iongitudinally of gaid har and across
said resilient member to cause said bar to move
auickly from g first position to a second posi-
tion, means for adjusting saiq compressive force
to vary the temperature at whiceh said bar moves
from said first position to said second positicon,
Normally closed Switch means for controlling the
flow of current to said heating device, means
predeterminegd free guick move-
from said firgg position to cause
opening of saig switch mmeans, and msang for ad-
justing the operation of gsaig last mentioneq
means wherehy s2id bar while in s2id second po-
sition controls said switch means to maintain the
temperature produced bv gaiq heating device at
a level below the temperature at which said bar
moves from said firss Position,

9. Thermal control means for cooking device
of the typa including an electric heating unit and
thermal Tresponsive switeh means for contrelling
the flow of current o saig heating unit, sa2id
switch means including g bimetallic element hav-
ing one end thereof Supperted from saig cooking
deviee, resilient eans engaging the free end of
said element for apelying g longitudina) cem-~
bressive foree thereto to provide g Shap acting
over center mechanism wherehy g bortion of said
switch meang a8sumes  two relatively widely
spaced stable positions, meang responsive o
movement of said bimetallic elemsnt in response
to the attainment of & predetermineqd high tem-
berature of said ccoking devige for causing said
portion of saig switch raeans to assume one of
said two stable bositions angd produce Opening
movement of said switeh means to interrunt the
current flowing to said hesting unit, manually
actuable means operable on said switch means
for manualiy retumz’ng said portion to the other
of said two stable besitions, ang means including
521d element for aitemately orening gngd closing
said switch means while saiq element i5 in said
one of sajd positions to maintain constant the
temperature of said cooking device at a temper-
ature below said bradetermined high temper-
ature,

10. A temperature control arrangement for an
electrie heating device Comprising thermostat
Means having one end fixed and its other end
movable in response to changes in temperature,
switch means, a resilient member fastened to one
of said means, meang for pPlying g compressive
force aecrogg said one
silient member to cause said one of said meang
to move quickly from 8 first Dosition to g sec~
ond position, upon g, Predetermineg movement
of said other end of saig thermostat means
means for adjusting said compressive force to
vary the teraperaturs at which said one
moves from saig first position to said secongd po-
sition, ang means including= said thermostat
means for alternately opening ang closing saig
Switeh meang while saig element ig in
ond position to maintain the temperature bro-
duced by gaid heating deviee at 5 constant value
below the temperature at which said one of said
means moves from said first Position.

11. A thermat control means for an electric
heating device of the type including an electric
heating unit and a pair of relatively movable con-
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brovide a snap acting over center mechanism
whereby said other end of said element may as-
sume two spaced relatively stahle Dpositions, said
bimetallic element being in direct and intimate
heat exchange relationship with said heating de-
i stable bositions over g major
portion of itg length and being out of intimate
heat exchange relationship with said heating de-
vice over said major portion of its length in the
other of its bositions, means responsive to move-
ment of szid bimetallic element to said other of

said positions in response to the attainment of g

device for broducing relative Separation of saig
contacts, and means for manually returning saig
element from said other position to said one posi-
tion.

12. The contro} means set forth in claim 11 in
which saiq resilient megng comprises a closed
loop of fAat resilient materia],

13. Thermal control means for 4 cooking device
of the type Including an electric heating uynit and
thermal responsive switeh means for controlling
the flow of current to said heating unit, said

with said cooking device,
said switeh means including g resilient element
incorporated in & Shap acting over center mecha-
nism whereby said resilient element assumes two
relatively spaced Dositions,
bredetermined Mmovement of saig bimetallic ele-
ment in response tg the

including said bimetallic element for alternately
by said

of said cooking device at a
temperature below said Predetermined high tem-
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