
R. C. WAPPNER 2,740,866 
TEMPERATURE CONTROLLED SWITCH 

April 3, 1956 

Filed Feb. 27, 195 

§), 
' , ~ . 

CInventor (Ralp A & ulappie. 
or-like Gittorneu 

  



United States Patent Office 2,740,866 
Patented Apr. 3, 1956 

2,740,866 
TEMPERATURE CONTROLLED SWITCH 

Ralph C. Wapprer, Springfield, Ohio, assignor to The 
Ohio Thermometer Company, Springfield, Ohio, a cor 
poration of Ohio 
Application February 27, 1951, Serial No. 213,007 

11 Claims. (C. 200-142) 

This invention relates to temperature controlled switch 
devices, particularly suitable for use in food freezing 
chests in conjunction with apparatus for signaling or other 
wise giving warning of temperature rise in the chest above 
a selected critical value. 

It is of course the purpose of such apparatus to enable 
the householder or other user of the chest to remedy the 
difficulty which resulted in the rising temperature, before 
food spoilage occurs. A temperature controlled or re 
sponsive switch for use in such apparatus should be con 
structed for easy setting, be reliable and substantially 
foolproof in operation, and be able to carry out its in 
tended function unaffected by frost formation and very 
low temperatures. It is thought that the instant switch 
device achieves these ends in a better and more facile 
manner than any similar device heretofore known. 
The object of the invention is to simplify the construc 

tion as well as the means and mode of operation of such 
switches, whereby they may not only be economically 
manufactured, but will be more efficient and reliable in 
use, adaptable to a wide range of applications, having 
relatively few parts and be unlikely to get out of repair. 
A further object of the invention is to provide a switch 

of the type described which is unaffected by formation of 
frost crystals. 
A further object of the invention is to provide a switch 

which is accurate in its response to change in temperature. 
A further object of the invention is to provide in such 

a switch a means for insuring operation at a predetermined 
temperature whether the temperature be increasing or 
decreasing. 
A further object of the invention is to provide a switch 

which may be easily set, and when set requires no further 
attention. 
A further object of the invention is to provide a switch 

in which there are substantially no moving mechanical 
parts. 
A further object of the invention is to provide a switch 

possessing the advantageous structural features, the in 
herent meritorious characteristics and the mode of opera 
tion herein mentioned. 
With the above primary and other incidental objects in 

view as will more fully appear in the specification, the 
invention intended to be protected by Letters Patent con 
sists of the features of construction, the parts and com 
binations thereof, and the mode of operation, as herein 
after described or illustrated in the accompanying draw 
ings, or their equivalents. 

In carrying out such objects there has been evolved a 
practical embodiment of the invention wherein a signal 
Switch for use in freezing chests includes a tube mounted 
for Swinging motion to reversed positions, flexible elec 
trical leads introduced into the tube through the wall 
thereof and separated from one another, an electrically 
conductive fluid material in the tube which flows from 
end to end of the tube in response to reversing thereof, 
Such material bridging and interconnecting the leads in 

0. 

5 

20 

25 

30 

45 

50 

55 

60 

one of the reversed positions of the tube and flowing out 

2 
of contact with the leads in the other position of the tube, 
and a congealable liquid in the tube flowable with the 
conductive material but relatively lighter than the con 
ductive material so as to remain on the top thereof, the 
congealable liquid solidifying at low temperatures to form 
a plug in the tube holding the conductive material in a 
selected end of the tube irrespective of the position of 
the tube, the liquid decongealing at some predetermined 
high temperature for escape of the blocked conductive 
material. 

Referring to the drawing, wherein is found the preferred 
but obviously not necessarily the only form of embodi 
ment of the invention, 

Fig. 1 is a view in perspective of a temperature con 
trolled switch in accordance with the invention combined 
with mounting means for installation in a freezing chest 
or the like; 

Fig. 2 is a view of the switch device in longitudinal 
section, showing it as positioned in the initial setting of 
the switch, conditioning it for operation; 

Fig. 3 is a view similar to Fig. 2 but showing the device 
turned 180 degrees or reversed, being thus set to the posi 
tion occupied in the operating or set position of the 
switch, and 

Fig. 4 is a view similar to Fig. 3, showing the switch 
during the temperature rise to and beyond the selected 
critical value. 

Like parts are indicated by similar characters of refer 
ence throughout the several views. 

in the illustrative embodiment shown in the drawing, 
the switch comprises a tube 10 made of glass or a like 
non-conductor of electricity. The opposite ends of the 
tube are closed, one end presenting a tapered or pointed 
formation and the other end being formed with a rela 
tively thick base portion 11. Intermediate its ends the 
tube is pinched in to present a reduced diameter waist 
portion 12, such portion defining in the tube what may be 
termed upper and lower wells 3 and 14, the expressions 
"upper' and "lower' being in respect of the base 11. 

Inside the tube 10 are first and second flowable mate 
rials 5 and 16, which in their total volume approximately 
fill one of the wells 3 and 14. The material 15 is an 
electrically conductive substance, for example mercury. 
The material 16 is a congealable liquid, being composed 
of water and alcohol or commercial anti-freeze solution, 
combined in proportions designed to produce freezing 
and thawing of the liquid material at a selected tempera 
ture. For a catalytic action to induce both freezing and 
thawing more precisely at the selected temperature, the 
liquid material 16 carries in solution a number of small 
crystals 17 which may, for example, be glass. 
The tube 0 is interposed in an electrical signal circuit, 

and for this purpose there is molded into the base 1 
thereof two electrically conductive prongs 18 and 19 
which may be, as here shown, simply leads from flexible 
electric wires 21 and 22. The prongs or leads 18 and 19 
extend longitudinally through the base 11 and project 
in parallel separated relation into the well 14. Being 
thus physically disconnected, there can be no flow of 
electrical current from one lead to the other in the absence 
of a bridging or interconnecting medium. Such a bridging 
medium is supplied by the conductive material 15 which, 
when it collects in the well 14, floods or encompasses 
both leads 18 and 19. Thus, the conductive material 5 
represents a means whereby a circuit may alternatively 
be closed and opened through the electric wires 21 and 22. 
If the tube 18 is held in the upright position of Fig. 4, 
the conductive material 15 collects in the bottom of well 
14 and closes the circuit across the contact points repre 
Sented by the leads 18 and 19. By turning the tube 180 
degrees the reverse position of Fig. 2 is achieved and in 
the course, thereof the conductive material 15 will run 
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out of the well 14 and into the well 13, thus disconnecting 
leads 18 and 19 and opening the circuit through wires 2 
and 22. The liquid material 6 ordinarily flows with 
the conductive material 5 but does not mix therewith 
and being relatively lighter collects and remains on top 
thereof. The freezing or congealing of the liquid inaterial 
16 will result in formation of a plug adjacent the Waist 
portion 2 of the tube preventing flow of the conductive 
material 15 from one well to the other irrespective cf the 
position of the tube. 

in the use of the switch in a freezing chest or the like, 
the electric wires 23 and 22 are connected in a suitable 
signating circuit and the tube it is mounted in the chest. 
in mounting the tube if it is arranged for swinging 
motion, for example, as shown in Fig. 1 where the waist 
portion 2 receives a strap 23 frai; which projects a 
rod 2-3 retatable in a mounting disc 23. in Setting the 
device for eparation, the tube is first adjusted to the 
position shown in Figs. 1 and 2 wherein the conductive 
material 5 and the liquid material 6 collect in the well 
13 with the liquid material supported on the conductive 
materia in overlying relation thereto. The circuit through 
the leads 8 and 29 and the wires 2i and 22 accordingly 
is at this time open. The tube is allowed to remain in 
this position until the low er lowering teiperatures in 
the freezing chest reduce the liquid material É6 to a 
congealed mass. The tube then may be swung to the 
position of Fig. 3 wherein the conductive material E5 
tends to flow by gravity into the well 4 and close a cir 
cuit across the leads 18 and E9, but is prevented from 
doing so by the material 5 which acts as a plug holding 
the conductive material in the upper well 3. 
Now so long as the temperature in the freezing chest 

remains below the degree selected as critical, the signaling 
circuit remains open, the congealed plug of material 8 
continuing to hold the material 15 away from leads 8 
and 9. In the event, however, that the temperature 
in the freezing chest rises to and exceeds the critical 
degree, the liquid material 6 will begin to thaw and 
allow the conductive material 5 to escape downward 
into the well 4, as illustrated in Fig. 4. When a Suf 
ficient quantity of the material 35 has collected in the 
bottom of the well 4 an electrical connection is estab 
lished between the leads 8 aid 39 closing a circuit 
thereacross and through the wires 2 and 22 to energize 
a signaling device. 

From the above description it will be apparent that 
there is thus provided a device of the character described 
possessing the particular features of advantage before 
enumerated as desirable, but which obviously is suscep 
tible of inodification in its form, proportions, detail con 
struction and arrangement of parts without departing 
from the principle involved or sacrificing any of its 
advantages. 
While in order to comply with the statute the invention 

has been described in language inore or less specific as to 
structural features, it is to be linderstood that the inven 
tion is not limited to the specific features shown, but that 
the means and construction herein disclosed comprise but 
onc of several modes of putting the invention into effect. 

Having thus described my invention, claim: 
1. A temperature controlled switch for repeated use 

in a food freezing chest or the like, including a tube 
closed at its ends, separated electrical leads projecting into 
one end of said tube through the wail thereof, a quantity 
of mercury or like solution in said tube which when in 
said end of the tube encompasses said electrical leads and 
establishes an electrical connection therebetween, and a 
quantity of a relatively light congealable fluid in said tube 
normally flowabe with said mercury like Solution but 
maintaining its separate identity and operative as a plug 
in said tube when congealed to restrict the movement of 
said mercury or like solution. 

2. A temperature controlled Switch for repeated use 
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4. 
in a food freezing chest or the like, including a tube 
closed at its ends, separated electrical leads projecting 
into one end of said tube through the wall thereof, an 
electrically conductive fluid material in said tube effective 
when collected in said one end of the tube to electrically 
connect said leads, the reversing of the position of said 
tube causing said material to flow to and from said one 
end of the tube, and a second fluid material relatively 
lighter than the first said fluid material and normally 
flowable therewith but maintaining its separate identity, 
said second fluid material being congealable in said tube 
at a predetermined low temperature to restrict the move 
ment of said electrically conductive fluid material therein. 

3. A temperature controlled switch for repeated use 
in a food freezing chest or the like, including a tube 
closed at its ends, separated electrical leads projecting 
into one cnd of said tube through the wall thereof, an 
electrically conductive fluid material in said tube flowable 
from end to end thereof in response to endiwise reversing 
of the tube and effective when collected in said one end 
of the tube to electrically connect said leads, and tem 
perature responsive means normally flowable with said 
fluid laterial but congeaiable as a separate entity in said 
tube for controlling the movement of said fluid material. 

4. A temperature controlled switch according to clain 
3, characterized in that said last named means is a liquid 
of different specific gravity than said fluid material and 
congealable at a predetermined low temperature to form 
a plug in said tube. 

5. A temperature controlled switch for repeated use 
in a food freezing chest or the like, including a tube 
closed at its ends, separated electrical leads projecting 
info one end of said tube through the wail thereof, elec 
trically conductive means movable in said tube from end 
to end thereof in response to endwise reversing of the 
tube and acting when in said one end of the tube to 
bridge and interconnect said leads, and a Jiquid in said 
tube normally movable with said conductive means but 
maintaining its separate identity and congealable at a 
predetermined low temperature to interpose a restriction 
to the movements of said electrically conductive means. 

6. A temperature controlled switch for repeated use 
in a food freezing chest or the like, including a tube closed 
at its ends, separated electrical leads projecting into one 
end of said tube through the wall thereof, a quantity of 
electrically conductive fluid materials in said tube flowable 
from end to end thereof in response to endwise reversing 
of the tube and acting when in said one end of the tube to 
bridge and interconnect said leads, and a quantity of a 
congealable liquid in said tube of different specific gravity 
than said fluid material normally flowable with said fluid 
Paaterial but maintaining its separate identity and said 
congealable liquid having a predetermined freeze and 
thaw temperature to thereby render the movements of 
said fluid material subject to temperature control. 

7. A temperature controlled switch for repeated use 
in a food freezing chest or the like, including a closed 
tube of electrically non-conductive material, said tube 
presenting a relatively heavy base portion and a reduced 
diameter waist portion, said waist portion in effect divid 
ing the interior of the tube into upper and lower wells, 
separated electrical leads extending through said base 
portion into said lower well, a flowable electrically con 
ductive material in said tube, which when in said lower 
well bridges and connects said leads, said tube being re 
versible in an endwise direction to cause said conductive 
material to run out of the lower well and into the upper 
well and so disconnect said leads, a relatively lighter liquid 
in said tube congealable at a predetermined tennperature 
to form a plug precluding movement of said conductive 
material from one well to another, said liquid decongeal 
ing at said predetermined temperature to permit flow of 
the conductive material. 

8. A temperature controlled Switch according to claiml 
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7, characterized by a catalyst in said congealable liquid 
in the form of glass crystals. 

9. A signal switch or like device for use in freezing 
chests including a tube mounted for endwise swinging 
motion to reversed positions, flexible electrical leads in 
iroduced into said tube through the wall thereof and 
separated from one another, an electrically conductive 
fluid material in said tube which flows from end to end 
of the tube in response to reversing thereof, said material 
bridging and interconnecting said leads in one of said 
reversed positions of the tube and flowing out of contact 
with said leads in the other position of the tube, and a 
congealable liquid in said tube flowable with said con 
ductive material but relatively lighter than said conductive 
material so as to remain on the top thereof, said con 
gealable liquid solidifying at low temperatures to form 
a plug in said tube holding said conductive material in 
a selected end of the tube irrespective of the position of 
the tube, said liquid decongealing at a predetermined high 
temperature for escape of the blocked conductive mate 
rial. 

10. A temperature controlled switch for repeated use 
in a food freezing chest or the like, including a tube closed 
at its ends, separated electrical leads projecting into one 
end of said tube through the wall thereof, an electrically 
conductive fluid material in said tube effective when col 
lected in said one end of the tube to electrically connect 
Said leads, the reversing of the position of said tube caus 
ing said material to flow to and from said one end of 
the tube, a second fluid material in said tube normally 
flowable with the conductive fluid material and congeal 
able in said tube at a predetermined low temperature to 
restrict the movement of said conductive fluid material 
therein, and a catalyst carried in said second fluid material 
to aid in precipitating congelation of said second fluid 
material at the selected low temperature. 
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11. A temperature controlled signal switch for repeated 

use in a food freezing chest or the like, including a tube 
closed at its ends and having a reduced diameter waist 
portion, a swivel mount for said tube engaging the waist 
thereof and permitting said tube to be rotated about said 
mount to alternate inverted positions, said waist defining 
opposed wells in the ends of said tube, an electrically con 
ductive fluid material in said tube normally flowable with 
said conductive fluid and congealable at a predetermined 
low temperature value to form a plug precluding move 
ment of said conductive material from one well to an 
other, and flexible electrical leads attached to said tube 
and received in spaced relation in one well thereof to be 
bridged by said conductive fluid when in said one well, 
said switch device being adjusted to a first position in 
which lowering temperature values form said plug in 
overlying confining relation to said conductive material 
and being then adjusted to an inverted position in which 
said plug holds said conductive material from flowing 
by gravity out of confined position, and said tube being 
readjustable back to said first position for a reforming 
of said plug after rising temperatures have reduced said 
plug and permitted flow of conductive material thereby. 
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