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This invention relates to thermally operated 
Circuit Controlling devices, and particularly to 
a compensating thermally responsive element 
which Will operate the same under all changes 
in atmospheric temperature. The type of ther 
mally responsive element to which the present 
invention relates is that shown in patent to 
George H. Whittingham No. 1,627,816, dated May 
10, 1927, comprising a flat bi-metallic strip heli 

0 cally coiled to form a tube or housing, this tube 
having its lower end open and secured to a suit 
able Support, while its upper end is closed and 
free to turn. A heating element, comprising a 
part of the circuit controlled by the switch, is 
insertable into the tube through its lower end, 
and the heat generated by the current in the 
heating element causes the tube to partly un 
coil to operate a Switch. This device is affected 
in itS Operation by the temperature of the Sur 

20 rounding atmosphere. In order to compensate 
for changes in atmospheric temperature, I add 
to the tubular device just described, having a 
heating element, a similar but oppositely coiled 
tube which is without a heating element and 

25 which is rigidly connected to the upper end of 
the first mentioned device by a heat insulating 
joint which closes communication between the 
tubes. Preferably also a device is placed at the 
joint to defect Warm air currents arising from 

80 the lower tube away from the upper tube. As 
both tubes are affected by atmospheric tempera 
ture, but are oppositely coiled, a Switch arm ar 
ranged on the upper end of the upper tube will 
not be noved by reason of changes in atmospheric 

35 temperature, but only by changes in temperature 
caused by the heating element in the lower tube. 

II: the accompanying dra Wing, 
Fig. is a front elevation of a circuit break 

er, party in section, illustrating the invention; 
Fig. 2 is a right Side elevation of the saiae, 
Fig. 3 is a section on the line 3-3 of Fig. , 

and, 
Fig. 4 is a Section on the line 4-A of Fig. 
Referring to the drawing, I represents a, is 

aise gase of insulating Yilaterial aid A. 32d E. i 
dicate thernally responsive elements, Sac acia 
ei to operate a circuit, breaking switch C 
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flat bi-metallic strips 2 and 3, respectively, the 
tubes being of the same diameter and length and 
the StripS being Oppositely coiled, aS shown. The 
tubes are arranged end to end and are coupled 
to One another by a short, plug 4 of non-metallic 
material Which is a poor conductor of heat, such 
aS bakelite. The adjacent end tur2S of the tubes 
are Securely fastened to this plug yrivets 5. A 
washer 6 which may be of bakelite, fibre or other 
heat insulating material, fits around the plug 
between the ends of the tubes and projects lat 
erally beyond the tubes, this WaSier Serving to 
defect Warin air currents arising from the iOW 
er tube b' away from the upper tube b. 
The base and the eiements thereon are, in prac 

tice, Vertically arranged, as shown. One end of 
each element is fixed while the opposite end is 
free to turn. AS Shown in the drawing, the lower 
tube b' is Secured at its lower end, as by Soider 
or brazing 7, to the horizontal foot 78 of a metal 
Supporting Strip which is secured to the base 1. 
This foot has an opening 7 registering with the 
lower Open end of the tube and through which a 
heating element 8 may be inserted in the tube. 
This heating element, as shown, consists of a wire 
doubled upon itself and having its ends Secured 
to binding posts 9 and 10 to which terminals of 
an electric circuit may be connected. A metal 
Cap-piece ll, Secured to the uppermost convolu 
tion of the tube b has a central opening, and a 
guide pin 12, threaded into a forwardly extend 
ing end 13 of a metal Strip 3 extends into this 
Opening. This Strip is secured to the front of 
the base 1, as shown, and the pin carried by the 
strip prevents lateral displacement of the upper 
end of the element. The cap-piece has a late 
ally projecting ai'in 11 at the outer end of which 
is a flat disk 11 for trigging the circuit breaker. 
The element A is identical in construction with 

tie eierzeit B, except that its upper tube c is op 
OSite, "WO ind Witti I's spect to the tie and its 

lower tale I is oppositely wound with respect 
to tie Libe t”, and the artin a on the eierrent 

3tS to the right, in Fig. , while the co 
3. Eite eie ig & 

to the element B, it wiii ge 
he firetallic strips of the up 

fe (ICSitely coiled and rig 
it their adjacent ends, as a , 
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2 
ture which would cause the lower tube to twist in 
one direction would cause the upper coil to twist 
in the opposite direction to the same extent, and 
hence, the position of the arm 11 and disk 11 
will not be affected by changes in atmospheric 
temperature. If the lower tube is heated by cur 
rent in the heating element 8, this tube will un 
twist and rotate the upper tube b, which is not 
heated, and the arm 11a on the latter tube will 
swing toward the tripping lever 14, and if the 
lower tube is sufficiently heated, the lever will be 
moved to trip the Switch. 
The heat generated in the lower tube by the 

heating element is not transmitted to the upper 
tube because the plug or coupling member 4 
closes communication between the tubes and 
holds them apart from one another, and the 
washer 6 defects warm air currents flowing up 
around the lower tube away from the upper tube. 
The operation of the element A is the same as 

that of the element B, except that being placed 
on the opposite side of the circuit breaker, its 
tubes are coiled in the opposite direction from 
the corresponding tubes of element B. 
The elements A and B may be used to operate 

individual Switches of any kind, but for the pur 
pose of illustration, I have shown them arranged 
to operate the same circuit breaking Switch, 
which is arranged between them near their upper 
ends. It is necessary to have One end of each 
element secured to a fixed Support and the other 
end free to turn. In the illustration, the lower 
ends of these elements are fixed and the upper 
ends are free and this arrangement is preferred, 
but it is obvious that if the upper ends were fixed 
and the lower ends Were left free to turn, the re 
Suit would be the same and arms connected to 
the lower elements might be used to operate the 
switch by Suitably locating the latter. 
The Switch mechanism shown in the drawing 

comprises a stationary contact member 15, 
mounted on the base 1, and a spring contact arm 
6 is Secured to a cross-piece 17 on a resetting 

lever c. This lever comprises a sheet metal 
crosspiece 18 having a handle i9 Secured to its 
central portion and having at its ends two paral 
lel arms 20 which are pivoted to ears 21 project 
ing outwardly from a sheet metal plate 22 which 
is Secured to the front of the base 1. The CrOSS 
piece 17 is secured to the lower edges of the 
arms 18 and the Spring contact member 16 is bent 
into U. form and fits around the inner edge of said 
Cross-piece, the end 16 of the member being 
turned downwardly near the Outer edge of the 
cross-piece to form a stop for the tripping lever 
14. The tripping lever has ears 14 at its opposite 
edges which are pivoted to ears 23 projecting out 
wardly from the plate 22. A spring 24 between 
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the lower end of the tripping lever and the plate 
22 presses the upper end of the lever toward the 
stop 16 and when the switch is closed, this up 
per end engages the cross-piece 17 of the resetting 
lever and keeps the switch closed. When the le 
wer is moved by either of the thermally respon 
sive elements, the upper end of the lever is dis 
engaged from the cross-piece 17, and the Switch 
then drops open. The tripping lever has fingers 
14b with flanges 14 at their ends which project 
toward the disks 11b of the thermally responsive 
elements and the disks are adapted to engage 
these flanges. 
What I claim is: 
1. In a circuit-controlling device, a suitable 

Support, a compensating thermally responsive 
element comprising two tubes and a heat in 
Sulating joint connecting Said tubes end to end, 
each tube composed of a helically coiled bi-metal 
lic strip, the strips of the different tubes being 
Oppositely coiled, Said element being vertically 
arranged. On Said Support and having One end 
fixed thereto, the other end being free to turn, the 
lower tube having its lower end open and its upper 
end closed, and an electric heating element in 
Sertable into the lower tube through its open end. 

2. In a circuit-controlling device, a suitable 
Support, a compensating thermally responsive ele 
ment comprising two tubes and a heat insulating 
joint connecting Said tubes end to end, each 
tube composed of a helically coiled bi-metallic 
strip, the Strips of the different tubes being oppo 
sitely coiled, said element being vertically ar 
ranged on Said Support and having one end fixed 
thereto, the other end being free to turn, the lower 
tube having its lower end open and its upper end 
closed, a heat deflecting disk projecting laterally 
from the element adjacent said joint, and an 
electric heating element insertable into the lower 
tube through its open end. 

3. In a circuit-controlling device, a Suitable 
Support, a compensating thermally responsive ele 
ment comprising two tubes and a plug of heat 
insulating material fitting within and Secured to 
One end of each tube, thereby connecting the tubes 
end to end, each tube composed of a helically 
coiled bimetallic strip, the strips of the different 
tubes being oppositely coiled, said element being 
vertically arranged. On Said Support and having 
one end fixed thereto, the other end being free 
to turn, the lower tube having its lower end open 
and its upper end closed by Said plug, a heat de 
flecting disk mounted on Said plug and projecting 
laterally therefron between the tubes, and an 
electric heating element insertable into the lower 
tube through its open end. 

JOSEPH. F. FRESE. 

80 

85 

95 

100 

110 

115 

120 

130 

135 

140 

145 

50 


