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This invention relates to improvements in thermostats, 
and more particularly to thermostats of the immersion 
type intended for controlling the temperature of liquids, 
such as electroplating solutions and other corrosive baths. 
The primary object of this invention is to provide a 

thermostat of the immersion type having a temperature 
responsive element exposed to the liquid which possesses 
a high coefficient of thermal expansion and is capable of 
withstanding corrosive influences. 
A further object is to provide a device of this character 

which has a compensating spring therein to accommodate 
a wide range of temperature vibrations without destroy 
ing the calibration of the device or endangering breakage 
of the device due to constriction during cold weather, 
(and which at the same time has a high degree of sensi 
tivity in normal operation, so that it responds to small 
temperature variations during normal use. 

. A further object is to provide a thermostat employing 
a thermoplastic tube having a high coefficient of expan 
Sion as a thermally sensitive element, and to locate and 
mount said tube in the device for direct contact with the 
liquid whose temperature is to be sensed in order to ob 
tain maximum temperature sensitivity while at the same 
time avoiding the danger of corrosion of the device by 
corrosive liquids constituting the bath and avoiding elec 
trical conduction to metal parts of the device from the 
bath, Such as an electroplating bath, in which electrical 
current flows. 

Other objects will be apparent from the following 
specification. 

In the drawing: 
Fig. 1 is a longitudinal sectional view taken on line 
-1 of Fig. 2; 
Fig. 2 is an end view of the device as viewed from 

the left in Fig. 1, with caps 19 and 39 removed; and 
Fig. 3 is a fragmentary axial sectional view illustrating 

a modified embodiment of the invention. 
Referring to the drawing, and particularly to Figs. 1 

and 2 which illustrate one embodiment of the invention, 
the numeral 10 designates a housing having a removable 
cover plate 12 mounted thereon and secured thereto by 
means of ScreWS or other securing means 14. The hous 
ing has an opening 16 defined partially by a projecting 
neck 18, which may be closed by a cap or bushing 19, 
and which provides for passage of one or more electrical 
conductors 20 into the chamber or cavity 22 of the 
device. 
A micro Switch 24 is mounted within housing 10 and 

is preferably pivoted eccentrically thereof by the pivot 
pin 26, so that the portion thereof adjacent to the plunger 
or actuator 28 thereof is free to swing bodily. The 
micro switch 24 may be of any suitable type or construc 
tion susceptible of quick throw between open circuit posi 
tion and closed circuit position in response to a minute 
amount of movement of the plunger of actuator 28 there 
of. Any suitable means may be provided for adjusting 
the position of the micro Switch 24 within the housing 10. 
Thus, as here shown, a spring 30 is secured at 32 to the 
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housing 10 and bears against the casing of the micro 
switch at one side of and spaced from the pivot axis 26, 
and the opposite side of the micro switch casing is en 
gaged by a screw 34, screw-threaded within an opening 
in the housing 10, as in the cover 12 of that housing. A 
lock nut 36 may be provided to maintain the adjustment 
of the screw as desired, and the head 38 of the screw 
will extend exteriorly of the housing to be readily adjust 
able. A removable cap 39 may enclose the portion of 
the screw exterior of housing 10. Thus it will be appar 
ent that adjustment of the screw 34 will alter the pivotal 
position of the micro switch within the housing 10. 
A collar or tubular projection 40 extends outwardly 

from the housing 10 in concentric relation to housing 
aperture 42 which confronts and is aligned with the 
micro switch plunger 28. An elongated rigid tube 44, 
preferably having a high coefficient of expansion, is 
mounted in the collar or sleeve 40, as by a pressed or 
threaded fit. For this purpose the bore of the collar 40 
may be tapered and can be serrated, toothed or otherwise 
formed so that a firm securing anchorage of the parts 
can be obtained. The tube 44 is of any length desired, 
and preferably of a length of twelve inches or more. 
The tube 44 is formed of a rigid material having a 

high coefficient of expansion. One such material is 
"Saran,” a thermoplastic resin produced by the polymeri 
zation of the vinylidene chloride. Another polyvinyl 
chloride material which is well suited for this purpose is 
known in the trade as “Uscolite.” These two materials 
have coefficients of expansion many times greater than 
the coefficient of expansion of stainless steel and possess 
the properties of resistance to corrosion in said electrical 
insulation, and in general possess all properties necessary 
for use in the present thermostat construction. It will 
be understood that any other material, such as other 
thermoplastic resins which possess the properties afore 
mentioned, may also be employed, and that the housing 
0 may be formed of such a material or of metal. A 

cap 46, preferably formed of thermoplastic material 
having the aforementioned properties is fixedly mounted 
upon the outer end of the tube 44, as by screw-threading 
or bonding thereof. A plug or plate 48 seats within the 
cap 46, and a washer 50 may be interposed between the 
same and the end of tube 44 for the purpose of insuring 
an effective seal of the tube end. 
A spacer sleeve 52 fits within the tube 44, and has an 

annular flange 54 pressed against the wall of housing 
10 by the end of the tube 44. The sleeve or collar 52 
Serves as a means to mount or support within the tube 
44 one end of an elongated tube 56 which extends for 
the major portion of the length of the tube 44. Tube 
56 serves to impart strength and rigidity to said tube 44 
and to guide the movement of the Switch actuator to be 
described hereinafter. Tube 56 is preferably formed of 
metal and is concentric with the housing opening 42. 
An elongated rod 58 of metal or other thermally ex 

pansive rigid material, but having a different coefficient 
of expansion than that of the tube 44, is located within 
the tubes 44 and 56. Rod 58 is fixedly anchored at one 
end upon plate or plug 48, as by soldering or screw 
threading thereof to the plug. Rod 58 extends in centered 
relation to the tubes 44 and 56, with substantial clear 
ance in the tube 56. The rod 58 is of a length shorter 
than the length of the tube 44, so as to terminate spaced 
from the casing 10. A head 60 is mounted upon the 
inner or left-hand end of the rod 58 as viewed in Fig. 1, 
said head preferably including a skirt portion 62 sur 
rounding a portion of the rod 58. The diameter of the 
head 60 and skirt 62 is preferably uniform externally, 
and is less than the diameter of the bore of the tube 
56. 
A tube 64 has a snug sliding fit within the tube 56, 
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While the preferred embodiments of the invention have 
been illustrated and described, it will be understood that 
changes in the construction may be made within the scope 
of the appended claims without departing from the spirit 
of the invention. 

I claim: 
1. A thermostat adapted to be immersed in liquid, 

comprising a housing, an elongated expansible tube se 
cured to said housing, means sealing the outer end of 
said tube, an elongated member anchored to the tube 
adjacent to its outer end and extending therethrough with 
clearance and into said housing, said member including 
an elongated compressible coil spring, means for posi 
tioning said member relative to said tube said member 
and tube having different coefficients of expansion, a 
microswitch pivoted in said housing and having an actur 
ating part remote from said pivot axis and engaged by 
said member, and means for positioning said microswitch 
in said housing. 

2. A thermostat as defined in claim 1, wherein said 
tube is formed of a thermoplastic material having a high 
coefficient of expansion and capable of resisting corrosion 
by acid. 

3. A thermostat as defined in claim 1, wherein said 
elongated member includes a pair of spring pressed parts 
having a lost motion connection. 

4. A thermostat of the immersion type comprising 
a housing, a micro switch pivoted in said housing and 
including an actuator part remote from its pivot, an ad 
justable stop for limiting pivoting of said micro switch 
in said housing in one direction, and a pair of outer and 
inner elongated members interfitting with clearance and 
having different coefficients of expansion, means for posi 
tioning said members in selected relation, the outer mem 
ber being fixed to said housing, and being sealed to pre 
vent entry of liquid therein, and the inner member hav 
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ing a part anchored to the outer free end of the outer 
member and a second part shiftable relative to said an 
chored part and an elongated coil spring pressing said 
second part to a limit position relative to said anchored 
part, said second part engaging said actuator part to 
normally press said micro switch against said stop. 

5. A thermostat as defined in claim 4, and a spring 
pressed contact member carried by the free end of said 
inner part and engaging said actuator part. 

6. A thermostat as defined in claim 4 wherein said 
inner member comprises a rod having a head at its free 
end, a tube slidably encircling said head, stop means on 
said tube engaging said head to limit sliding of said tube 
on said head in one direction, a coil spring in said tube, 
and a contact member carried by said tube, said con 
tact member being engaged by said spring and pressed 
against said actuator part. 

7. A thermostat as defined in claim 6, and a guide 
for said tube carried by said housing. 

8. A thermostat as defined in claim 4, wherein said 
outer member is formed of a thermoplastic resin having 
a higher coefficient of expansion than said inner member. 

9. A thermostat as defined in claim 4, wherein said 
housing and outer member are both formed of acid 
resisting thermoplastic resin material. 

10. A thermostat as defined in claim 4, and a spring 
carried by said housing and engaging said micro switch 
opposite said adjustable stop. 
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