
July 10, 1962 L. MILTON ETA 3,043,937 
ELECTRICAL CONTROL MEANS 

Filed July 28, 1959 

14 16 

SNSSSS 
Starzl's Arses Z AZS Zs 

N s 

12 

O 28 2O 

FG.4 FIG.5 

14' 

S NRS N-25 
Evil 177%.N. 
aYZZZZZZAZazawa 

NNNNNNNarnivan NNNN 

SNS 
A - ls Ez 1777,77777.77 

32 22 2s. 26' 20' 10 26' 
3O 

INVENTORS 
Leonard Milton 

BY John S. Lory 
S-C 
AT TORNEY 

  

  

  

  

  

  



s 

United States Patent Office 3,043,937 
Patented July 10, 1962 

1. 

3,043,937 
ELECTRICAL CONTROL MEANS 

Leonard Milton, Lake Success, and John S. Lory, Syosset, 
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This invention pertains to electrical control means and 
more particularly to electrical circuit breakers which are 
responsive to temperature. 
Although there are many thermal control devices avail 

able to interrupt an electrical circuit when overheating 
occurs in or about the circuit being monitored, each of 
these devices either comprises a fusible link which is in 
terposed in the current supply circuit or comprises a 
complicated combination of thermally sensitive elements 
and contacting elements. In many instances, the control 
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devices employing fusible links cannot provide repro 
ducible results within narrow tolerances. In other in 
stances, the thermal control devices are incorporated in 20 
equipment that imposes serious requirements on the size 
and weight of the devices. In airborne equipment, for 
instance, it is required that the control element be both 
light and compact and at the same time operate reliably 
at precise temperatures. Unfortunately, most proposed 
devices are usually large, complex and expensive. Often, 
in spite of their bulk and complexity, the precision of 
their temperature sensitivity is too coarse and not easily 
reproducible. 

It is accordingly, a general object of the invention to 
provide an improved thermal circuit breaker. 

It is another object of the invention to provide an im 
proved thermal circuit breaker which is operative over 
a wide range of ambient temperatures and which is 
sensitive to within one percent of the rated temperature. 

It is a further object of the invention to provide a 
thermal circuit breaker which is inexpensive, light in 
weight and of small volume. 

Briefly, in accordance with the invention, a thermal 
circuit breaker is provided which includes a pair of elec 
trical terminals extending in parallel spaced relation in 
wardly through the end wall of a housing. Within the 
housing is a movable spring-like contacting member that 
is in electrical contact with the electrical terminals. A 
pellet of a material which softens at a predetermined tem 
perature is disposed between the spring-like contacting 
member and another end wall of the housing to main 
tain the spring-like contacting member in electrical con 
tact with at least one of the electrical terminals. 

Other objects, features and advantages of the inven 
tion will be evident from the following detailed descrip 
tion when read in connection with the accompanying 
drawing wherein: 
FIGURE 1 is a perspective view of a thermal circuit 

breaker in accordance with an embodiment of the in 
vention; 
FIGURE 2 is a sectional view of the thermal circuit 

breaker of FIGURE 1 taken along the line 2-2; 
FIGURE 3 is a top view of a disk spring contacting 

member incorporated in the thermal circuit breaker of 
FIGURE 1; 
FIGURE 4 is a sectional view of a thermal circuit 

breaker in the closed position in accordance with another 
embodiment of the invention; and 
FIGURE 5 is a sectional view of the thermal circuit 

breaker of FIGURE 4 in the open position. 
Referring to FIGURES 1-3, there is shown a thermal 

circuit breaker 10 which comprises a housing 2 having 
first and second end wall members 18 and 20 at opposite 
ends of a cylindrical side wall member 19. End wall 
member 18 is of insulative material. End wall 20 later 
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2 
ally extends beyond side wall member 19 to serve as a 
mounting bracket for the thermal circuit breaker 10. 
Extending through end wall member 18 are a pair of 
electrical terminals 14 and 16 which have flat ends 24 
and 25 (FIG. 2). Electrical terminals 14 and 16 extend 
inwardly within housing 12 in substantially parallel 
spaced relationship to substantially the same depth. Dis 
posed within housing 2 is a spring-like contacting mem 
ber or disc spring 22 of a conductive material. Disc 
spring 22 has a cut 29 (FIG. 3) in its central region 
to provide a resilient tab 30. Disc spring 22 is freely 
movable in housing 12, but is initially positioned against 
the ends 24 and 25 of electrical terminals 14 and 6. 
A pellet 26 of a rigid non-conducting material which 

softens at a predetermined temperature is disposed in a 
cup-shaped member 28. Cup-shaped member 28 is fixed 
to the inner surface of end wall member 20. With pellet 
26 in cup-shaped member 28 and disc spring 22 against 
the ends 24 and 25 of electrical terminals 14 and 6, 
pellet 26 exerts pressure against tab 30 to maintain 
disc spring 22 against the ends 24 and 25. There is, 
therefore, a continuous circuit between electrical termi 
nals i4 and 16. However, when the ambient tempera 
ture reaches the predetermined softening point of the 
pellet 26 the disc spring 22 falls away from at least one 
of the ends 24 and 25 to open the circuit between elec 
trical terminals 4 and 16. 

While in many applications the operation of thermal 
circuit breaker 10 suffices to indicate that the ambient 
temperature has reached the critical predetermined value, 
there are other applications which require even more 
reliable operation. To satisfy this more stringent re 
quirement, the thermal circuit breaker 10' of FIGURES 
4 and 5 may advantageously be employed. Since the 
thermal circuit breaker 10' is similar in many respects 
to the thermal circuit breaker 10 of FIGURES 1 and 2, 
primed reference characters are employed for like ele 
ments. 

In particular, thermal circuit breaker 10' comprises 
the housing 12' having side wall members 19' with end 
wall members 18' and 20'. Extending inwardly through 
end wall member 18' of insulative material are electrical 
terminals 4 and 6' in parallel spaced relationship. 
Disc spring 22 has one point fixed by rivet 32 to the 
end 24 of electrical terminal 14. 
The diametrally opposite point 23 of disc spring 

22' is opposite the end 25 of electrical terminal 15'. 
Disc spring 22' is biased so that point 23' will move 
away from end 25' of electrical terminal 16'. Cup 
shaped member 28' fixed to end wall 20' accommodates 
one end of pellet 26'. The other end of pellet 26' presses 
against tab 30' of disc spring 22 to initially maintain 
point 23' in contact with the end 25' of electrical ter 
minal 16 as shown in FIGURE 4. Therefore, there 
is a closed circuit between electrical terminals 14' and 
16'. However, when the ambient temperature reaches 
the predetermined temperature at which pellet 26' softens, 
point 23' of disc spring 22 moves away from end 25 
of electrical terminal 16' as shown in FIGURE 5. The 
circuit between electrical terminals 14 and 16' is ac 
cordingly opened. 

There has thus been shown improved thermal circuit 
breakers which, by the use of a pellet which softens at 
a predetermined temperature, controls the contacting of 
a disc spring against at least one of a pair of electrical 
terminals to provide a simple, inexpensive and compact 
means for controlling the flow of electrical energy to 
utilization devices in a surrounding where the ambient 
temperature is critical. 

This application is a continuation-in-part of application 
Serial No. 763,521, filed September 26, 1958, now Patent 
No. 2,955,179. 
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While only two embodiments of the invention have 
been shown and described in detail, there will now be 
obvious to those skilled in the art many modifications 
and variations which satisfy some or all of the objects 
of the invention and to which accrue many of its ad 
vantages, but which do not depart from the spirit of the 
invention as defined in the following claims. 
What is claimed is: 
1. A thermal circuit breaker comprising a cylindrical 

housing; 
an insulative closure at one end of said housing; 
a pair of electrical terminals Supported on said closure 

in diametrically spaced relation, said terminals ex 
tending outwardly through said closure to provide 
external terminal tabs for connection to an external 
circuit, and extending inwardly to present front end 
surfaces to serve as contacting surfaces for the ter 
minals; 

a movable bridging contact member for engaging the 
two front end surfaces, said bridging contact men 
ber consisting of a relatively flat resilient disc hav 
ing a central portion formed as a tab to have a 
limited amount of freedom for relative movement 
axially to thereby impress a resilient stress on the 
border portion of the disc to cause said border 
portion to engage said two front end surfaces of the 
two terminals; and a pellet of material which softens 
at a predetermined temperature and disposed to 
press against said tab to maintain said disc border 
portion in engagement with said two front end sur 
faces of the two terminals below said predetermined 
temperature, and serving, upon softening above said 
predetermined temperature, to relieve the pressure 
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on said tab, whereupon the resilient stress within 
the disc separates the disc from one terminal front 
surface. 

2. A thermal circuit breaker, as in claim 1, in which 
the tab of the movable bridging contact member has 

its maximum effective dimension aligned in the di 
rection line between the two front end surfaces of 
the two terminals. 

3. A thermal circuit breaker, as in claim 2, in which 
the border portion of the disc is restrained to limited 
pivotal movement at the terminal surface remote from the 
tab, whereby the tab may function as a lever to stress. 
the disc to impart movement to the free region of the 
border diametrically opposite to the restrained portion 
of the disc. 

4. A thermal circuit breaker, as in claim 3, in which 
the housing is provided with an end closure and is further 
provided with a radially extending bracket for selectively 
positioning and anchoring the circuit breaker. 
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