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Application filed April 12, 1926. Serial No. 101,313. 
My invention relates to thermostats and 

particularly to refrigerator temperature con 
trolling devices. - 
An object of my invention is to provide a 

5 refrigerator thermostat of relatively simple 
and efficient construction. a 
Another object of my invention is to pro 

vide an encased thermally actuable switch 
that shall follow closely the temperature va 

10 riations in a refrigerator. 
Another object of my invention is to pro 

vide a thermally actuable impact, switch of 
relatively simple, compact and efficient con 
struction. 
Another object is to provide a Snap-acting 

thermostatic member having an inherently 
large temperature differential between its 
upper and lower operating temperatures, 
with means for reducing the temperature dif 

20 ferential. In practicing my invention I provide a 
metal casing, a supporting table for a bi 
metallic disc having a snap action and adjust 
ably mounted thereon, a contact-member 

25 supporting plate supported by the table, the 
movable contact members being actuable by 
impact of the snap-acting disc. An electric 
heating element is located in closely.spaced 
relation to the disc. The supporting table 

30 is interlocked with projections on the inside 
of the casing, a cover member being provided 
for the casing cooperating with the table to 
hold all of the switch assembly in the casing. 
The problems of temperature regulation 

15 

35 encountered in a refrigerator which is to be. 
cooled by means of a fluid medium com 
pressed by a motor and permitted to expand 
in an expansion chamber in a portion of the 
refrigerator, are many, and the design of a 

40 thermally-actuable motor controlling elle 
ment presents many difficulties. It is neces 
sary that the thermally actuable means be 
entirely encased, and that it be highly sensi 
tive to the relatively slow temperature 

45 changes occurring in a refrigerator of the 
usual type. 
In the drawings, 
Fig. 1 is a view in vertical section through 

a refrigerator, in which is mounted a device 
50 embodying my invention, 

Fig. 2 is a fragmentary sectional view 
therethrough, taken on the line II-II of 
Fig. 1, 

Fig. 8 is a diagram of a circuit employed 
with the device embodying my invention, 

Fig. 4 is a view in longitudinal section 
through a thermally-actuable device embody 
ing my invention, 

Fig. 5 is a view in longitudinal section 
therethrough, taken on the line V-W of 
Fig. 4, 

Fig. 6 is a view in lateral section taken on 
the line WI-VI of Fig. 5, 

Fig. is a bottom plan view of a contact 
Supporting member, 

Fig. 8 is a view in lateral section there 
through taken on the line VIII—VIII of 
Fig. 7, 

Fig. 9 is a top plan view of a contact mem 
ber, and, Fig. 10 is a fragmentary view, mainly in 
section, taken on the line X—XI of Fig. 7. , 
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Referring more particularly to Fig. 1 of 
the drawings, I have there illustrated a do 
mestic refrigerator 15 comprising a food 
compartment 16, a refrigerating compart 
ment 1 and a bottom compartment 18. 
While I have illustrated a specific embodi 
ment of refrigerator, this is done for illus 
trative purposes only. 
Means for cooling the food compartment 

of the refrigerator, comprise an electric 
motor 19, a compressor 21 actuated thereby, 
and an expansion or brine tank 22 connect 
ed to the compressor by suitable conduits. 
The devices illustrated are shown schemati 
cally only, and are intended to cover any one 
of the devices which may be used for the pur 
poses of cooling a refrigerator. The gen 
eral operation of the refrigerating devices 
is to cool the air in the refrigerating cham 
ber 17 and to thereby cause a circulation of 
the air from the bottom of the refrigerating 
chamber into the bottom of the food chamber 
and out at the top thereof, as is illustrated 
by the arrows. It is understood that suit 
able openings are provided in the walls sepa 
rating the respective chambers to permit of 
such circulation of air. V 
Means for controlling the motor 19 in ac 

cordance with the temperature of the air in a 
predetermined portion of the interior of the 
refrigerator, comprises a thermally-actuable 
switch 23 which is the particular device em 
bodying my invention. This device is located 
in the upper part of the food chamber 16, as 
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is shown more particularly in Fig. 1 of the 
drawing. 
The thermally-actuable switch 23 com 

prises a metal casing 24 having one end there 
of closed and the other end thereof open, the 
open end of which may be provided with a 
cover plate 25, which may be of a suitable 
electric-insulating material. The plate 25 is 
provided with a circular groove 26 in its bot 
tom face to receive and interfit with the edge 
portion of the tubular casing 24 so that the 
members located within the casing will be 

5 

O 

protected. 
A supporting table 27, of substantially cir 

cular form and of sheet metal, is located with 
in the casing 24 and is adapted to support a 
bimetallic disc 28 by means of a single central 
stud 29 which is screw-threaded to the table 
27 at its central portion and is held in any 
predetermined position relatively thereto by 
a nut 31 and lock washer 32. The central 
portion of the table 27 is bowed upwardly as 
shown at 33, in order not to engage the central 
portion of the bimetallic disc 28. 
A contact-member-supporting plate 34 is 

made of electric-insulating material and is 
supported from the table 27 by a plurality 
of symmetrically spaced studs 35, one end of 
each of which is moulded to the member 34 
as is shown more particularly in Figs. 5 and 
8 of the drawings. The upper end of each of 
the studs 35 is screw-threaded and provided 
with co-operating nuts 36 located one at each 
side of the supporting table 27. This con 
struction permits of supporting the member 
34 and any elements mounted thereon from 
the table 27, it being possible to adjust the dis 
tance therebetween by means of the co-operat 
ing nuts 36 which are tightened against the 
plate to securely hold the member 34. 
A plurality of spaced contact members 37 

and 38 and a plurality of contact-terminal 
members 39 and 41 are mounted on the lower 
or bottom surface of the member 34 as is 
shown more particularly in Fig. 7 of the 
drawings. The members 37 and 38 are iden 
tical and respectively comprise a bar of metal 

50 
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having two portions 42 and 43 punched out 
to extend laterally of the plane of the mem 
bers. As the plate 34 is molded, it is possible 
to secure the contact members 37 and 38 
against the surface of the member 34 by means 
of the projections 42 and 43 extending into 
the member 34. The terminal members 39 
and 41 may be secured on the plate 34, either 
by rivets or preferably by studs 44 which ex 
tend through the plate 34 and permit of se 
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curing thereagainst the ends of strip conduc 
tors 45 and 46, respectively. 
The ends of the contact plates and terminal 

members are spaced apart, as is shown more particularly in Fig. 7 of the drawing, and 
their outer end surfaces are engaged by con 
tact bridging members 47 which are secured 
to one end of rod members 48 which extend 
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through openings 49 in the member 34. Im 
pact heads 51 are secured on the other end of 
rod members 48 and spring members 52 are 
located between the heads.51 and the upper 
surface of the plate 34 to normally yieldingly 
hold the bridging members 47 against the ad 
jacent spaced ends of the contact plates and 
the ends of the contact plates and terminal 
members. It may be noted that the construc 
tion illustrated in Fig. 7 of the drawings pro 
vides six breaks for interrupting the circuit 
controlled by the device. 
A member 53, of substantially circular 

shape and of electric-insulating material is 
mounted on the lower end of the stud 29 hav 
ing Screw-threaded i engagement therewith 
and an annular groove 54 is provided therein 
adjacent to the upper surface thereof, sub 
stantially as shown in Fig. 5 of the drawings, 
and a relatively high resistance heating coil 
55 (see Fig. 3) is located in this groove for a 
purpose to be hereinafter set forth in detail. 
Two machine screws 56 and 57 are located in 
the peripheral surface of the member 53 to 
permit of connecting electric conductors to 
the ends of the heating coil wound in the 
groove 54. The stud 29 is provided with an 
intermediate flange or a nut 58 mounted there 
on to provide an abutment for the disc 28 and 
to permit of adjusting the position thereof, 
and the member 53 is screwed on the stud 29 
until it abuts against the nut 58. 
A plurality of lugs 59, 61 and 62 are 

mounted against the inner surface of the 
casing 24 in symmetrically-spaced relation 
peripherally thereof. The table 27 is adapt 
ed to have peripheral edge portions thereof 
located below these members, as shown more 
particularly in Fig. 4 of the drawings, re 
cesses 63 and 64 being provided in the rim 
portion of the table to permit of inserting 
the table in the casing, moving it to a position 
below the members 59, 61 and 62 and then 
giving it an angular turning movement on its 
axis to cause the projecting portions of the 
table to be located below the members 59, 61, 
62, respectively. Relatively larger recesses 
65, and 66 are provided at one part of the 
periphery of the table 27 to permit of the con 
ductor strips 45 and 46 extending upward 
ly from the member 34 to co-operating termi 
nal members 67 and 68 which are molded in 
the cover member 25 and which comprise 
short lengths of metal tubes having screw 
threads on the interior thereof and having 
short machine screws 69 located at the lower 
surface of the member 25 and similar short 
machine screws 71 located at the upper sur 
face of the member 25. w 
An auxiliary cover member 72, also of 

molded material, is provided to cover the up 
per terminal members mounted in the mem 
ber 25 and is held against the cover member 
25 by machine screws 73 and 74. A substan 
tially circular opening 75 is provided at one 

80 

90 

100 

().5 

15 

120 

30 



30 

35 

4K) 

50 

60 

1,705,690 

side of the cover members to permit of ex 
tending a conduit into the auxiliary cover 
member within which suitable control circuit 
conductors may be located in a manner well 
known in the art. 
The cover member 25 is held in its proper 

operative position against the otherwise open 
end of the casing 24 by a plurality of sym 
metrically-spaced long machine screws 76 
which extend through the cover member 25 
and into the supporting plate 27 as is shown 
more particularly in Figs. 4 and 5 of the 
drawings. Upon turning the screws 76 it 
is possible to cause the plate 27 to tightly fit 
against the bottom surface of the members 59, 
61 and 62, respectively, by means of which 
the switch structure is held in proper opera 
tive position within the casing 24, and the 
cover member is held tightly against the 
casing 24. ????? 
The device designated generally by the 

numeral 23 may be located in a back wall 77 
of the refrigerator structure, (see Figs. 1 
and 2), so that it will project into the food 
chamber 16 and so that the terminal members 
thereof will be located outside of the refrig 
erator box. The motor 19 is adapted to be 
connected in series circuit relation with the 
thermally actuable switch hereinbefore de 
scribed substantially as shown diagrammati 
cally in Fig. 3 of the drawing. 
An auxiliary terminal 78 is provided in th 

device 23, one end of the heating element 55 
being connected thereto and an adjustable re 
sistor 79 is provided in order to permit of 
varying the amount of energy which is trans 
lated into heatin the heating element 55. The 
rheostat 79 may be located in any suitable or 
desired place. 
The disc thermostat 28 is of the type dis 

closed and claimed in Patent No. 1448,240 to 
J. A. Spencer that is subjected, ordinarily, to 
a relatively large ambient temperature differ 
ential between the operating temperatures 
thereof and which, because of its shape oper 
ates with a snap action. While this relatively 
large temperature differential is not objec 
tionable when the operating temperatures are 
high, and the temperature changes are effect 
ed quickly, it is of importance in refrigerator 
control where the operating temperatures are 
relatively low, and the temperature changes 
are relatively small and are effected very 
slowly. 
The bimetallic disc 28 is so located rela 

tively to the supporting table 27 that its pe 
riphery will move away from engagement 

... with the table 27 upon a reduction in tempera 
ture below a predetermined value. This re 
duction in temperature is, of course, effected 
by the operation of the motor causing a cir 
culation of the cooling medium through the 
expansion chamber 22 whereby the tempera 
ture of the chamber 17 is lowered, which 
finally results in a lowering of the tempera 

3 

ture in the food chamber 16 to or below the 
desired value, for which the disc 28 has been 
adjusted. This adjustment is made by giv 
ing a turning movement to the stud 29 to cause 
the central portion of the disc to be bowed 
upwardly toward or against the plate 27 
which has been given a bowed shape as herein 
before described, to permit of such adjust 
ment. , 
As changes in the temperature of the food 

chamber are effected very slowly, it may be 
possible that the initial movement of the disc 
28 will be relatively slow also until it reaches 
the critical position, after which the periph 
eral portion will move at a relatively high 
speed. It has been found by actual test that 
the time of movement from one position to 
another of a bimetallic disc of this type is on 
the order of three ten-thousandths seconds. 
The member 34 is so adjusted that the dis 
tance between the impact head 51 and the disc 
28 is small. Hence, the impact heads 51 will 
be struck a blow by the quick-moving periph 
eral portion of the disc 28, whereby disen 
gagement of the bridging members 47 from 
the contact plates and terminal members and a 
compression of the springs 52 will be effected 
by the kinetic energy of the moving disc in a 
very short period of time, so that substantial 
ly no arcing will take place at the co-operat 
ing contact members. 
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Since the springs 52 are in compression, 
when the disc has been actuated into engage. 
ment with impact heads 51, the pressure 
thereof against the disc 28 tends to cause the 
disc to be returned to the position shown in 
the drawings before the disc has reached the 
temperature at which it would return with 
out the aid of the springs. The rapidity of 
return may be regulated by employing 
springs having the proper stiffness. Thus, it 
is seen that the springs 52 tend to influence, 
modify, or to reduce the ambient operating 

100 

105 

temperature differential to which disc 28 
would ordinarily have to be subjected in order O 

to cause it to deflect from one position to an 
N. other. 

As shown more particularly in Fig. 3 of the 
drawings, the heating coil 55 is connected 
across the terminals of the thermally-actuable 
switch 23. It is evident, therefore, that the 
heating coil is short-circuited so long as the 
switch is closed and in the position shown in 
the drawings. Upon the operation of the de 
vice to cause disengagement of the bridging 
members from the contact members, current 
traverses the heating element 55, the adjust 
able resistor 79 and the motor 19. 
As the resistance of the heating element 55 

and of the resistor 79 is very large relatively 

ls 
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12 

to the resistance of the motor 19, a very smail 
current only will continue to flow, which is 
not sufficient to permit operation of the mo 
tor, but is sufficient to generate heat to effect 
operation of the bimetallic disc 28 within a SO 
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shorter time than would cause it to operate if 
permitted to be subjected only to the tem 
perature of the air in the food chamber 16. 
This time of operation may be varied by ad 
justment of the rheostat 79, the net result of 
this being that the bimetallic disc returns to 
the position shown in the drawings, sooner 
than would otherwise be the case. This means 
that the ambient temperature differential to 
which the disc would ordinarily be subjected 
in the absence of the heating element has been 
reduced at both limits thereof. Thus, the 
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temperature of the refrigerator chamber will 
fluctuate between two values, the differential 
or difference between which is relatively small 
as compared with the normal operating dif 
ferential of the disc. 
The lower limit of temperature has been 

raised because of the adjustment of the disc 
by means of the stud 29 hereinbefore de 
scribed, and the upper limit of the ambient 
temperature has been reduced by use of the 
heating element 55. This means that a bi 
metallic disc. having an initially large tem 
perature differential is operable to maintain 
the maximum and minimum temperatures of 
a body or medium controlled thereby within 
relatively narrow temperature limits and 
that this operation can be effected even where 
the temperature changes to which the control 
device is subjected are small, and vary very 
slowly. Thus, an average uniform tempera 
ture may be maintained in the refrigerator 
from which the maximum and minimum 
values do not widely depart. 
I desire to point out particularly how the 

device embodying my invention meets the 
many requirements made of thermally-actu 
able refrigerator controllers: The device fol 
lows closely the relatively slow temperature 
changes in a refrigerator because of the rela 
tively short and direct heat path from the cas 
ing wall to the thermal element. The tem 
perature differential or the difference be 
tween the maximum and minimum tempera 
tures existing therein may be made any de 
sired small amount, one limiting value being 
varied by the adjustment of the disc against 
the support and the other limiting value be 
ing varied by use of spring members of great 
er or less strength, as thc case may be, on the 
stems of the movable bridging members and 
the heating element. Any variation in the 
maximum and minimum operating tempera 
tures of the disc will result in corresponding 
variations in the temperatures of the air in 
the chamber being controlled. 

It is to be noted also that one of the oper 
ating temperatures of the bimetallic disc is 
quite different than the temperature being 
regulated. The minimum chamber tempera 
ture and disc temperature may be approxi 
mately 40° F. and the maximum temperature 
of the disc, effected mainly by heating coil, 
may be as high as 90° F. The greater the 
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temperature differential between the operat 
ing temperatures the greater will be the Snap 
action of the thermostatic disc and hence the 
greater the blow on the impact head resulting 
in quicker disengagement of the bridging 
members from the contact members. 
The heating coil is effective also to vary 

the time between successive individual oper 
ations of the disc and therefore between suc 
cessive cycles of operations thereof. Thus if 
the amount of energy translated into heat in 
the coil 55 is relatively small the time required 
to heat the disc and to cause it to snap back 
into the position shown in Fig. 3 will be rela 
tively long. This time can be reduced by in 
creasing the amount of heat generated in the 
coil, as by reducing the active resistance in 
the auxiliary resistor 79. This means that it 
is possible to vary the length of time of oper 
ation of the motor 19, and corresponding in 
verse variations in the length of time it is 
inoperative. It is thus possible to meet any 
reasonable demands of refrigerator manufac 
turers as to lengths of time of operation and 
of shut down of the refrigerating equipment, 
As the device 23 can be installed in sub 

stantially any position in the refrigerator box 
15, it is possible to control the temperature 
of any desired portion or chamber in the re 
frigerator 15. Thus instead of locating the 
casing in an opening in the wall, it may be lo 
cated entirely within the refrigerator and 
either at the top of the food compartment or 
at the bottom thereof, or in the refrigerating 
compartment 17. This permits of determin 
ing the best or most favorable location of the 
thermostatic switch by a few tests in the re 
frigerator, so that the same type of device can 
be used in many different refrigerators and 
will operate to produce the desired time and 
temperature cycle within the refrigerator. 

It may be noted further that the periph 
ery of the bimetallic disc 28 is normally in 
close operative engagement with the metal 
table 27 which is, in turn, in close operative 
engagement with the metal casing 24 by 
means of the lugs 59,61 and 62. The heat flow 
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from the air surrounding the casing 24 to 
the bimetallic disc 28 is therefore affected 
easily and quickly so that the disc will follow 
the temperature changes of the ambient air, 
even though it is located within a closed cas 
Ing. 
It is obvious that the device embodying 

my invention can be applied to other devices 
than to refrigerators. It may be employed in 
the control of chamber temperatures wherein 
a heating means is employed to maintain an 

- upper temperature rather than a lower tem 
perature, as is the case in a refrigerator. The 
bimetallic disc. is reversed in its position on 

15 
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the supporting stud so that it will snap over 
at an increase in temperature instead of at 
a decrease in temperature. 
Various modifications may be made in the 30 
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device embodying my invention without de 
parting from the spirit and scope thereof, 
and I desire that only such limitations shall 
be placed thereon as are imposed by the prior 
aurti. 

I clain as muy invention: 
1. A thermally-actuable switch comprising 

a supporting table, a bimetallic member sup 
9 
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po?ted thereon, a contact-member-support 
ing plate supported by the supporting table, 
contact members on the supporting plate, 
and co-operating contact bridging members 
normally yieldingly held in operative en 
gagement with the contact members and nor 
inally out of operative engagement with the 
bimetallic member and adapted to be moved 
by impact from the bimetallic member. 2. Athermally-actuable switch comprising 
a metal casing, a bimetallic disc member in 
the casing, a metallic table operatively sup 
porting the bimetallic disc and normally 
operatively engaging it at its peripheral por 
tion only, said table providing a direct heat 
i atla from the casing to the bimetallie disc, 
and means mounted on the inside of the cas 
ing and co-operating with the metallicº table 
to hold it in the casing. 

3. A thermally-actuable Switch comprising 
a metal casing having an open end, a metal 
table therein, a bimetallic element supported 
by the table, a contact-member-supporting 
plate supported within the casing by the 
metal table, contact members on the support 
ing plate, means on the inside of the casing 
for interlocking with the metal table, a cover 
member for the open end of the casing, and 
means operatively engaging the cover mem 
her and the table for effecting close operative 
engagement of the cover and of the metal 
table with the casing and for holding the 
metal table and the elements supported there 
by in proper operative positions in the casing. 

4. In a thermally-actuable switch, the com 
bination with a casing having an open end 
and a cover member therefor, of a metal table 
in the casing, a thermally-actuable element 
and co-operating contact members. opera 
tively supported by the metal table, means 
on the inside of the casing interfitting with 
the table, and means co-operating with the 
table and the cover member for holding the 
cover member on the casing, for holding the 
table in proper operative position in the cas 
ing, and for ensuring a good heat path be 
tween the casing and the thermally-actuable 
element, : 

5. A thermally-actuable switch comprising 
a casing, a metal table therein, a central stud 
in the table, a bimetallic disc supported by 
the central stud and having a relatively large 
temperature differential between its operat 
ing temperature values, and means mounted 
on the central stud for reducing this tem 
perature differential. 6. A thermally-actuable switch comprising 

5 

a casing, a metal table therein, a central stud 
in the table, a bimetallic disc supported by 
the central stud and having a relatively large 
temperature differential between its operat 
ing temperature values, and electric means 
mounted on the central stud adjacent to the 
limetallic disc for reducing the temperature 
differential. 

7. A thermally-actuable switch compris 
ing a casing, a metal table therein, a central 
stud in the table, a bimetallic disc supported 
by the central stud and having a relatively 
large temperature differential between its op 
erating temperature values, and electric heat 
ing means energized in accordance with the 
operation of the bimetallic disc for reducing 
the temperature differential. 
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8. A thermally-actuable refrigerator con 
trolling switch comprising a casing, a tem 
perature-controlled actuating element with 
in the casing having a relatively large tem 
perature differential between its operating 
temperature values, co-operating contact 
lnenbers, certain of which are actuated by the 
actuating element, and means controlled by 
the temperature-controlled actuating element 
for reducing the temperature differential. 

9. A therinally-actuable switch comprising 
a supporting table, a central stud supported 
thereby, a bimetallic disc supported by the 
central stud, and an electric heating element 
supported by the central stud and energized 
in accordance with the operative positions of 
the bimetallic disc. 

10. In a thermally-actuable switch, the 
combination with a casing subjected to the 
temperature of a chamber to be controlled, a 
plurality of co-operating contact members in 
the casing, a Snap-acting bimetallic element 
in the casing having a relatively large temper 
ature differential between its maximum and 
minimum operating temperatures, mechani 
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cal means associated with the bimetallic ele 
ment for changing one of said operating ten 
peratures to reduce the temperature differen 
tial, and electric means, energized in accord 
ance with the position of the bimetallic elle 
ment, for changing the other of said operating 
temperatures to reduce the temperature dif 
ferential. 

11. In a thermally-actuable switch, the 
combination with a casing subjected to the 
temperature of a chamber to be controlled, a 
plurality of co-operating contact members in 
the casing, a snap-acting bimetallic element in the casing having a relatively large temper 
ature differential between its maximum and 
minimum operating temperatures, mechani 
cal means associated with the bimetallic elle 
ment for changing one of said operating tem 
peratures to reduce the temperature differen 
tial, electric means, operated in accordance 
with the position of the bimetallic element. 
for changing the other of said operating tem 
peratures to reduce the temperature differen 
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tial and means for varying the effect of said 
electric means. 

12. A thermally-actuable switch compris 
ing relatively fixed and movable contact 

5 members, a snap-acting bimetallic element 
for effecting movement of the movable con 
tact member by impact therewith, and resil 

ient and electric means co-operating for ac 
celerating the return of the bimetallic elle 
ment to its initial position. 1) 

In testimonywhereof, l' have hereunto sul)- 
scribed my name this twenty fifth (tay of 
March, 1926. 

IRVIN G. THOMÁ S. 


