
June 13, 1961 D. F. HOUSER 2,988,618 

AZ G. 5. ... 3 

A. d 

T2, AN INVEN 

M2 7-22-4-2-4-Y 
a?77.26%22/6 

Z2z/6//7 a. azsze 
TOR. 

  

  

  

  

      

  



United States Patent Office 2,988,618 
Patented June 13, 1961 

2,988,618 
THERMOSTAT 

Dwight F. Houser, Reseda, Calif., assignor to Statham 
Instruments, Inc., Los Angeles, Calif., a corporation 
of California 

Filed Sept. 22, 1958, Ser. No. 762,354 
7 Claims. (C. 200-122) 

This invention is concerned with a thermostat which 
is adapted to open and close an electrical circuit used for 
heating purposes, within predetermined temperature limits. 

In the operation of many instruments such as electrical 
strain wire transducers, in order to obtain the best accu 
racy of the instrument, it is often necessary to place the 
instrument in an insulating case and maintain the tempera 
ture therein within certain limits during operation of the 
transducer. One such type of heat regulator or insulator 
case employed has an electrical coil mounted in the wall 
or heating jacket of the case to heat the interior of the 
case to a desired temperature. 
To control the heating current so as to maintain the 

temperature of the interior of the case within certain limits, 
a thermostat or like device is required. It is the chief 
object of the invention to design a simple, yet reliable 
thermostat particularly suited for the aforementioned 
purpose. 

According to the invention, I have provided a thermo 
stat composed of an insulating resin body member, pref 
erably formed of a plastic or resin having a high coeffi 
cient of expansion, a pair of conducting members adjust 
ably mounted in said body member, said conducting mem 
bers being in axial alignment, the outer ends of said con 
ducting members forming electrical contacts, the inner 
adjacent ends of said conducting members being in re 
movable contact with each other. The contacts at the 
outer ends of the conducting members are connected in 
the circuit being controlled, e.g., a circuit including a 
heater winding positioned in the heater jacket about an 
insulating case whose temperature is to be controlled. 

In preferred practice, a pair of supports, preferably 
formed of metal, are bonded to the body member at op 
posite ends thereof, said conducting members passing 
through said supports. The function of said supports will 
be discussed more fully below. As an additional feature 
of the invention, an electrical coil is positioned about said 
resin body member. As described more fully below, ac 
cording to one embodiment, said coil is disposed in a cir 
cuit for the heater winding of a heating jacket which is 
being controlled, to narrow the temperature range within 
which the heater jacket is controlled by the thermostat 
of the invention. The coil is termed herein an anticipator 
coil. Where an anticipator coil is employed according to 
preferred practice, both the coil and the conductive mem 
bers of such thermostat are connected in series circuit 
with the circuit being controlled, e.g. the heater winding 
of the above mentioned insulating case. 
When, for example, the walls or heating jacket of the 

insulator case whose temperature is being controlled 
reaches a predetermined temperature, the thermostat of 
the invention is calibrated so that the magnitude of the 
current in the circuit is such that the resin body member 
of the thermostat is heated to a temperature at which the 
resin body member expands sufficiently to cause displace 
ment of the conductive members mounted in said body 
member away from each other, to produce a separation 
of the inner adjacent ends of such members. This sepa 
ration opens the circuit being controlled, and prevents 
further heating of the walls of the insulating case. The 
winding about the resin body of the thermostat compen 
sates for the lag in warm-up of the resin body of the 
thermostat compared to the rate of warm-up of the in 
sulating case whose temperature is being controlled. In 
other words, the coil about the resin body member of the 
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thermostat causes the resin body to heat up and cool down 
faster than the walls of the insulating case undergoing 
temperature control, to thus narrow the temperature range 
within which the circuit to the heater jacket opens and 
closes as regulated by my thermostat. Thus, for example, 
without an anticipator coil such temperature range may 
be say 130 to 160 F. while when employing the antici 
pator coil the temperature range can be narrowed to say 
about 130 to 135 F. 
The controlling temperature at which the thermostat 

is set to operate can be regulated by adjusting the degree 
of contact between the adjacent ends of the conductive 
members. The inner portion of the resin body member 
preferably has an aperture formed therein so that the 
inner ends or contacting tips of the conductive members 
are not in direct engagement with the resin body member. 
This aids in preventing corrosion of said contacting tips 
due to "gassing' of the resin body member when it is 
heated up. . 
The invention will be more clearly understood by ref 

erence to the description below of a preferred embodiment 
taken in connection with the accompanying drawing 
wherein: 

FIG. 1 is a plan view of the invention thermostat; 
FIG. 2 is a section taken on line 2-2 of FIG. 1; 
FIG. 3 is a section taken on line 3-3 of FIG. 2; 
FIG. 4 is an end view of the device of FIG. 1; and 
FIG. 5 is a schematic illustration of a circuit controlled 

by my thermostat. 
Referring to the drawing, the thermostat is formed of 

a body member 12 with two L-shaped, preferably alumi 
num, support or end members 10 mounted in spaced rela 
tion on body member 12. The body member 12 is pref 
erably composed of a resin which expands on heating and 
contracts on cooling without cracking. Suitable resins for 
this purpose are the epoxy resins, such as the resin mar 
keted as Epicast 17 by Furane Plastics, Inc., of Los An 
geles, California. However, other thermoplastic or 
thermosetting resins can be employed, and preferably 
those which can be cast from a liquid form. The resins 
or plastics used should be such as do not decompose or 
soften substantially at the temperatures of operation of 
the thermostat, and they should have a high coefficient 
of expansion. 
Threadably received in an aperture 14 in one of the 

support members 10 is a first screw 16, which is also 
threaded into aperture 18 of the resin body member 12. 
A second like screw 16 is similarly mounted in the oppo 
site end member 10 and received within body member 
12. The two screws 16 are in axial alignment with each 
other, and are formed of a conductive material. It is 
preferred to employ for this purpose a metal having as 
low a coefficient of expansion as possible, so that the ex 
tent of relative movement between the conductive mem 
bers 16 on expansion of the plastic body member 12 will 
be as great as possible. I preferably make the screws 
16 of Invar, although other metals having the aforemen 
tioned properties can be employed. 
The screws 16 are maintained in a fixed preselected 

position by means of spring pressed speed nuts 20 abut 
ting the outer surface of the support members 10. While 
the support members 10 may be omitted, they are pref 
erably employed in conjunction with the speed nuts 20 
since the latter exert considerable pressure against metal 
members 10, and would tend to injure the plastic if metal 
end members 10 are not employed. The outer ends of 
screws 16 form electrical contacts 22, and at the inner 
adjacent ends of the screws are preferably mounted tips 
24, e.g. by welding them to the ends of screws 16, to pro 
duce good electrical contact with minimum corrosion and 
sparking tendencies. Such tips are preferably formed of 
platinum, although other suitable materials can also be 
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used. It will be noted that an aperture 26 is provided 
in the central portion of body member 12 adjacent the 
inner ends of the screws and the tips 24 thereon, and 
communicating with the atmosphere. This aids to pre 
vent corrosion of the platinum tips 24 by any gassing of 
the resin which may take place when it is heated by the 
electrical current. 
A coil 28 is wound about the wall of the body member 

12 between the end members 0. If desired, such coil 
can be embedded in the plastic member 2. The coil is 
preferably made of copper although other materials can 
be employed. Referring to FIGS. 1 and 5, one end 30 of 
such coil is connected to one of the contacts 22 at the 
outer end of one of the screws 16, the other end 31 of 
coil 28 is connected to a source of potential indicated 
at 33. The screws 6 and the coil 28 are connected in 
series with the winding 35 of heater jacket indicated 
schematically at 37, of an insulating case (not shown) 
whose temperature is being controlled. A device of this 
type is described, for example, in the application of Earl 
W. Grant, Serial No. 457,191, filed September 20, 1954, 
now Patent No. 2,855,495, assigned to Statham Instru 
ments, Inc. 
When the adjacent inner tips 24 of screws 16 are in 

physical contact, current passing through the winding 35 
of the heater jacket being controlled, also passes through 
the screws 16 and the anticipator coil 28, heating the resin 
body 2 in which the screws are positioned. This causes 
expansion of the resin body member 12 and displace 
ment of the screws outwardly away from each other. A 
separation of the platinum tips 24 thus takes place, open 
ing the circuit in which the screws 16, coil 28, and the 
heater winding 35 of the heater jacket 37 are contained, 
and preventing further heating of the wall and interior 
of the heater jacket. 
When the body member 12 cools sufficiently, it will 

contract, drawing screws 16 toward each other until the 
inner tips 24 again make contact. This closes the circuit 
to the heater jacket 37 to again permit the current to raise 
the temperature of the heater jacket to a predetermined 
maximum value by passage through winding 35, at which 
time the invention thermostat again opens the circuit in 
the manner described above. Thus, the heater jacket is 
maintained within certain preselected temperature limits 
controlled by the thermostat of the invention. 
The screws 6 can be adjusted to vary the amount of 

physical contact between the tips 24 to change the ten 
perature range of operation of the thermostat. 
While I have described my thermostat particularly for 

use in controlling the temperature of an insulating case of 
a type such as that described in the above-mentioned co 
pending Grant application, utilizing an electrical heating 
circuit, it will be understood that my thermostat can be 
employed to control any electrical circuit. 
While I have described a particular embodiment of my 

invention for purposes of illustration, it should be under. 
stood that various modifications and adaptations thereof 
may be made within the spirit of the invention as set 
forth in the appended claims. 

I claim: 
1. A thermostat which comprises an insulating resin 

body member, a pair of conducting members adjustably 
mounted in and engaging said body member, said con 
ducting members being in axial alignment, the outer ends 
of said conducting members forming electrical contacts, 
the inner adjacent ends of said conducting members being 
in removable contact with each other, said resin body 
member being apertured in the space around said inner 
ends of said conducting members, and electrical connec 
tions connected to said contacts, said resin body member 
having a higher coefficient of expansion than said con 
ducting members. 

2. A thermostat which comprises an insulating resin 
body member, a pair of conducting members adjustably 
mounted in said body member, said conducting members 
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4. 
being in axial alignment, the outer ends of said conduct 
ing members forming electrical contacts, the inner adja 
cent ends of said conducting members being in removable 
contact with each other, said resin body member being 
apertured in the space around said inner ends of said 
conducting members, an electrical coil positioned about 
said resin body member, one end of said coil being elec 
trically connected to one of said contacts, and an elec 
trical connection connected to said other contact, said 
coil and conducting members being connected in series 
circuit, said resin body member having a higher coefficient 
of expansion than said conducting members. 

3. A thermostat which comprises an insulating resin 
body member, a pair of supports bonded to said body 
member at opposite ends thereof, a pair of conducting 
adjustable screws mounted on said supports and engaged 
in said body member, means cooperating with said sup 
ports and said screws and frictionally engaging said screws 
to prevent inadvertent rotation thereof, said screws being 
in axial alignment, the outer ends of said screws forming 
electrical contacts, the inner adjacent ends of said con 
ducting members being in removable contact with each 
other, and electrical connections connected to said con 
tacts, said resin body member having a higher coeffi 
cient of expansion than said screws. 

4. A thermostat which comprises an insulating resin 
body member, a pair of supports bonded to said body 
member at opposite ends thereof, a pair of conducting 
adjustable screws, mounted on said supports and en 
gaged in said body member, said screws being in axial 
alignment, the outer ends of said screws forming elec 
trical contacts, a highly conductive tip mounted on the 
inner end of each of said screws, said tips being in re 
movable contact with each other, said resin body being 
apertured in the space around said tips, whereby said 
tips are free from engagement with said resin body 
member, and electrical connections connected to said 
contacts, said resin body member having a substantial 
ly higher coefficient of expansion than said screws. 

5. A thermostat which comprises an insulating resin 
body member having a high coefficient of expansion, a 
pair of supports bonded to said body member at opposite 
ends thereof, a pair of conducting adjustable screws 
mounted on said supports and received in said body 
member, said screws formed of metal having a low co 
efficient of expansion and being in axial alignment, the 
outer ends of said screws forming electrical contacts, a 
highly conductive tip mounted on the inner end of each 
of said screws, said tips being in removable contact with 
each other, said resin body being apertured in the space 
around said tips, whereby said tips are free from en 
gagement with said resin body member, an electrical coil 
positioned about said resin body member, one end of said 
coil being electrically connected to one of said contacts, 
and an electrical connection connected to said other con 
tact, said coil and said screws being connected in series 
circuit. 

6. A thermostat which comprises an insulating resin 
body member having a high coefficient of expansion, a 
pair of L-shaped metal supports bonded to said body 
member at opposite ends thereof, a pair of conducting 
adjustable screws mounted on said supports, means abut 
ting said supports and locking said screws in position, 
said screws formed of a metal having a low coefficient of 
expansion and passing into said body member in axial 
alignment, the outer ends of said screws forming elec 
trical contacts, a highly conductive tip mounted on the 
inner end of each of said screws, said tips being in re 
movable contact with each other, the inner central por 
tion of said body member being apertured about the ad 
jacent inner ends of said screws and said tips, an antic 
ipator winding positioned around the outer wall of said 
body member between said supports, one end of said 
winding being connected to one of said contacts, and 
an electrical connection connected to the other end of 
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said winding, said winding and said screws being con 
nected in series circuit, whereby heating of said resin 
body member by an electric current passing through said 
screws and through said winding expands said resin body 
and causes separation of said tips and opening of said 
electrical circuit. 

7. A thermostat which comprises an insulating epoxy 
resin body member, a pair of L-shaped metal supports 
bonded to said body member at opposite ends thereof, a 
pair of adjustable Invar screws mounted on said sup 
ports, means on said supports and locking said screws 
in position, said screws passing into said body member in 
axial alignment, the outer ends of said screws forming 
electrical contacts, a platinum tip mounted on the inner 
end of each of said screws, said tips being in removable 
contact with each other, the inner central portion of 
said body member being apertured about the adjacent in 
ner ends of said screws and said tips, an anticipator wind 
ing positioned around the outer wall of said body mem 
ber between said supports, one end of said winding be- 20 2,744,981 

10 

5 

6 
ing connected to one of said contacts, and an electrical 
connection connected to the other end of said winding, 
said winding and said screws being connected in series 
circuit, whereby heating of said resin body member by an 
electric current passing through said Invar screws and 
through said winding expands said resin body and causes 
separation of said tips and opening of said electrical cir 
cuit. 
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